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of     Work:      Public     Health     Acts 

Amendment  Act,  1907,  sec.  15,  912 
By-laws:  Air  Space,  250 
By-laws:  Buildings  Abutting  on  Un- 

paved  Street,  257 
By-laws:  Drains  under  Buildings,  512 
By-laws  :  External  Walls,  18 
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Habitation,  748 
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Contract  for  Works  :  Arbitrator,  035 
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Disused   Watercourse :    Public   Foot- 
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Diversion  of  Main  Road  :  Meaning  of 

County  Bridge,  1009 
Duties  of  a  Town  Clerk,  604 
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of  Having  Premises  Registered  for 

the  Keeping  of    Mixed  Explosives, 
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Highway  Ditches,  543 
Highway:  Extent,  1008 
Highway:  Retaining  Walls:   Fences: 

Surface  Water,  512 
House  Drainage,  604 
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the  District :  Subsequent  Inclusion, 
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Gathering  Ground  for  Water :  Rato- 
ability,  512 

Water     Supply :      Meter :     Djuiestie 
l'urposes,  912 
Laying  Out  of  Public  Parks.  17 
Leeds,  Municipal  Work  and  Practice  in, 

497,  519 
Legal  Precedents  of  1912  in  Relation  to 

Municipal  Engineering,  203 
Legislation    and    Precedents,  1892-1913, 

89,  246,302 
Legislation  of  1912  in  Relation  to  Muni- 
cipal Engineering,  204 
Lighting  in  Birmingham,  Central,  746 
Lightning  Rods,  757,  783,  807 
Limerick  County  Vacancy,  561,  593 
Linthwaite  and  Golcar  Sewage  Scheme, 

201 
Literature  of  Municipal  Engineering  in 

1912,  242 
Liverpool  Housing  Problem,  277 
Liverpool,  Insanitary  Property  in,  520 
Llanell.v,  Salarias  at,  204 
Loans,  Private  Street  Improvement,  511 
Local  Authorities  and  Post  Office  Wires, 

529 
Local  Government  Board  and  Working 

Class  Dwellings,  565 
Local    Government     Board:      Annual 

Report,  1 
Local  Government  Board  Delays,  488 
Londou  Building  Acts,  17 
London   Councillors   and    the   Sanitary 

By  -laws,  891 
London  County  Council  Work,  56 
London  County  Hall,  319 
London  Fire  Brigade,  Paraffin  Cars  of, 

518 
London  District  Surveyors'  Fees,  219 
London,  Housing  in,  388 
London  Sewer  Accident,  504 
London  Street  Pavings,  352 
London  Traffic  Problem,  321 
London  Tramways  and  Motor  Omnibus 

Competition,  980 
London  Wells,  352,  378 

Local       Govern."  ent      Board       In-  . 
quiries : — 

Abergavenny,  812;  Abergele,  443; 
Alfreton,  705;  Ashby-de-la-Zouch, 
110,  261;  Bacup,  514;  Baildon,29G; 
Bangor  (co.  Down),  843;  Barkis- 
land,  296;  Barrow,  576:  Barry,  546; 
Bath,  812;  Bedlington,  443;  Bel- 
fast, 705;  Biggleswade,  52;  Bir- 
mingham, 335,  637,  843;  Birming- 
ham, Tame  and  Rea  District  Drain- 
age Board,  914;  Blackburn,  605; 
Blackpool,  52,  443;  Blackrock,  775 ; 
Blaenavon,  962;  Blytb,  142;  Bog- 
nor,  335;  Bourne,  914;  Bourne- 
mouth, 296,  705;  Bradford,  514,  962; 
Brighouse,  843;  Bristol,  110,  812; 
Brixham,  813,  914;  Bungay,  514; 
Burton,  546;  Calne,  843;  Cambridge, 
21,  739,  878;  Cannock,  111;  Cardiff, 
775;  Carnarvon,  637;  Chadderton, 
142;  Chesham,  878;  Cheshire,  671; 
Chesterfield,  671;  Chester-le- Street, 
478;  Chippenham.  546;  Clacton, 
110;  Colchester,  739;  Coleraine, 
335;  Colwvn  Bay,  576;  Cork,  335; 
Coventry,  739,  812;  Cowbridge,  110; 
Croydon,  812,  878;  Darlington,  112, 
812;  Devonport,  576;  Doncas'er, 
407;  Dublin,  110,296;  Dundalk,705; 
Dungannon,  775;  Dursley,  511,  605  ; 
Ealing, 878;  Easingwold,  775  ;  East- 
bourne, 576;  East  Cowes,  671 ;  East 
Dereham,  605;  Evesham  and  Peb- 
worth,  812;  Exmouth,  371;  Fal- 
mouth, 962;  Fareham,  371;  Farn- 
worth,  21;  Gillingham,  110;  Gos- 
port,  514;  Grirnsbv,  21;  Halifax, 
296;  Hal.-tead,  296;  Haltwbistle, 
775;  Hampton,  962;  Hartlepool, 
296 ;  Hartshorn  and  Seals,  843, 
878;  Hastings,  443;  Hexham,  637; 
Hinckley,  142,  443,  812;  Horsham, 
775,  844,  1012;  Hove,  371;  Howden, 
335,  514;  Hurslev,  637;  Kid- 
derminster, 407;  Kirkburton,  21; 
Larne,  407;  Ledbury,  739;  Leeds, 
335 ;  Leicester,  671 ;  Lewes,  775 ; 
Ley  ton,  546;  Lincoln,  671;  Lisburn, 
52;  Ludlow,  576;  Manchester,  914; 
Mansfield,  814;  Marston  Sicca,  813  ; 
Martley,  407 ;  Meltham,  671, 775, 91 1 ; 
Melton  Mowbray,  671 ;  Mexborough, 
371;  Middlesbrough,  813;  Mirfield, 
296;  Monaghan,  407;  Much  Wool- 
ton,  335;  Narberth,  914;  Neath,  546, 
705;  Newcastle  (Ireland),  705;  New- 
port (I.W.),  740;  Newport  (Mon.), 
261;  Newry,  962;  North wicb,  775; 
Oundle,    813;     Paignton,    478,  844; 


Local  Government  Board  Inquiries 
[continued) :  — 

Pembroke  (co.  Dublin),  407;  Pen- 
rith, 110;  Pershore,  1012;  Plymouth, 
52;  Poutypool,  261;  Pontypridd 
and  Rhondda,  962;  Poitru,h,  335; 
Preston,  576;  Rathdown,  371;  Head- 
ing, 605;  Rhyl,  576;  Riplev,  296; 
Rochdale,  605;  Rothwell  (Yorks) 
705;  St.  Helens,  517;  St.  Helens 
(I.W.),  443;  Saltord,  478,  576;  Scar- 
borough, 371,  813;  Sedgley,  517;  Sel- 
by,  478;  Shipley,  108  ;  Skipton,  605; 
Smallburgb,814;  Southampton, 841; 
Southport,  372,  605;  South  Shields, 
637;  Spalding,  296;  Stafford,  372, 
841;  Strabane,  142;  Stratford,  775; 
Stratton  and  Bude,  576;  SuQbury, 
142 ;  Sunderland,  776 ;  Swaff ham,  813 ; 
Swanage,  878;  Swansea,  335,  514; 
Swindon,  335;  Taunton,  576;  Teign- 
mouth,  335;  Tenby,  1012;  Thingoe, 
915;  Totnes,  605;  Towyn,  671;  Ttow- 
bridge,  52;  Tynemouth,  671;  Wake- 
field, 296;  Wallasey,  403,  637;  Warm- 
ley,  296;  Watford,  576;  Wath-upon- 
Deaine,  1012;  Wednesbury,  637; 
Wellington,  1012;  West  Bromwich, 
52;  West  Ham,  705;  Weymouth, 413  ■ 
Whitehaven,  740;  Whitley  and 
Monkseaton,  638;  Willesden,  915; 
Wilts,  878 ;  Wimbledon,  570 ;  W  itney , 
478;  Wombwell,  297;  Workington, 
110;  Worthing,  372,  479;  York,  844; 
Ystradgynlais,  110 
Lower  Thames  Valley  District  Sur- 
veyors' Association: — 
Annual  Meeting  and  Dinner,  810 
Twickenham  Meetings,  106,  297,  479 
Visit  to  Acton,  1021 


M 

■ 

Macadam  Construction,  Features  of,  701 

Macadam  Distributing  Wagon,  774 

Main  Roads,  Upkeep  of,  43 

Management  of  City  Trees,  755 

Manchester  Deputy  Surveyoiship,  339 

Manchester  Electricity  Supply,  838 

Manchester's  New  Lake,  534 

Manchester  Street  Lighting  Experi- 
ments, 430 

"  Marshall"  Light  Road  Rollers  (48) 

Maryland  Highways,  37 

Mechanical  Haulage,  148,  514 

Metropolitan  Paving  Committee's 
Tenth  Annual  Report,  352,  356 

Metropolitan  Water  Board  and  the 
Borough  Councils,  353 

Middlesex  Light  Railways  and  Tram- 
ways, 43 

Mid-Lothian  Surveyoiship,  282 

Milestones,  20 

Minutes    of    Proceedings: — 

Action  of  Acids  of  Concrete,  3 

Ad  Medium  Filum,  653 

Age  Limits  for  Appointments,  529 

A  Hard  Case,  893 

A  Municipal  Engineer's  Reminiscences, 

277 
A  "New  Building,"  829 
A  New  Phase,  425 
An  Interesting  Presentation,  317 
Another  Standard  Specification,  793 
A  Presidential  Address,  653 
A  Sewage  Nuisance,  497 
Asphalt  and  Bitumen,  A  New  Book  on, 

937 
"Asphalt"    and    "Bitumen,"     their 

Meanings,  497 
Asphalt  Paving  in  Stretford,  460 
Atmospheric  Pollution,  460 
At  Olympia,  621 

August  Traffic  in  Warwickshire,  277 
Automobilism  and  Blither,  757 
A  Water  Board  Case,  893 
A  Year's  Work  in  Chicago,  275 
Bacteria— and  Other  Organism?,  2 
Bath  Road:   Five  Miles  of  Asphalt, 

560 
Bituminous    Road     Materials: — Re- 
sources of  the  United  Kingdom,  389 
Bolton  Improvement  Scheme,  461 
Brentford  By-pass  Road,  860 
Brick  Pavements  :  Thermal  Effects  in 

American  Cities,  527 
Canal  Development,  936 
Cast-iron  v.  Lead  Soil  Pipes,  196 
Central  Committee  on  Roads  and  Road 

Traffic,  756 
Chicago  Sewage  Disposal,  461 
Chingford  Reservoir,  496 
Civic  Art,  35 
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Minutes  of  Proceedings  (continued):— 

Closing  Order  Inquiries,  34 
Colonial  Appointment,  560 
Comparative  Efficiency  of  Filters,  620 
Concrete  Mixing,  276 
Concrete  Surfaces,  6S7 
Conference  at  Olympia,  653 
Consistency  of  Bituminous  Materials, 

425 
Control  of  Water,  The,  935 
Cornish     Road    Organisation :      The 

County  Surveyor's  Proposals,  125 
Councillors  as  Individuals   317 
Councils  and  Candidates.  276 
Country  Roads  Act  of  Victoria,  Aus- 
tralia, 652 
Country  Roads  Board  for  an  Austra- 
lian State,  559 
Country   Roads    Board    of    Victoi  ia : 

First  Year's  Work,  719 
Creep  of  Street  Pavements,  The,  387 
Croydon    Relief    Road:    The    Local 

Government  Board  Inquiry,  892 
Damage  by  Floods,  793 
Dangers  of  the  Swimming  Bath,  276 
Deplorable  Sanitation  at  Coseley,  828 
Do  Slovenly  Methods  Pay  ?  592 
Draining  of  Moor  Roads,  The,  389 
Dual  Control  of  Irish  Roads,  620 
Dust  Collection  in  London,  528 
Economy  in  Reinforced  Concrete,  425 
Engineer  as  Arbitrator,  The,  495 
Engineering  Profession,  The,  424 
Estate  Development  and  the  Finance 

(1909-10)  Act,  191(1,  652 
Exeter  and  the  Royal  Sanitary  Insti- 
tute, 127 
Fish  Life  and  Water  Pollution,  859 
For  Technical  Students,  689 
Gairloch    District   Surveyor's  Salary, 

860 
Gerrards  Cross  Sewage  Disposal,  687 
Good  Illumination,  423 
Gospel  of  Fresh  Air,  The.  861 
Gratuities  to  Officials,  828 
House  Drainage  Abroad,  721 
Housing  in  London,  388 
Housing  Progress  in  Ireland,  421 
Institute  of  Sanitary  Engineers,  126 
Institution  of  Municipal  and  County 

Engineers,  529,  861 
Institution  of  Water  Engineers,  860 
Ireland  and  the  Road  Congress,  793 
Irish  Tests  of  Road  Metal,  316 
Land  Valuation  Board  Appointments, 

501 
Last  Step  in  a  Big  Improvement,  792 
Liability  for  Accidents,  388 
Lightning  Rods,  757 
Limerick  County  Vacancy,  The,  561 
Liskeard  Appointment,  A,  653 
Liverpool  Housing  Problem,  The,  277 
Local    Authorities     and    Post    Office 

Wires,  529 
"Local  Candidate"  Again,  The,  353 
Local  Councillors    and  the  Sanitary 

Laws,  891 
London  County  Council  and  Railless 

Traction,  892 
London   County    Council   and    Rein- 
forced Concrete,  977 
London  Dust  Collection,  528 
London  Street  Paving,  352 
London  Wells,  352 
Management  of  City  Trees,  755 
Mechanical  Haulage,  127 
Memorandum  on  Housing,  560 
Metropolitan      Water     Board      and 

Borough  Council?,  353 
Metropolitan  Water  Board  Bill,  937 
Modern  Methods  of  Water  Purifica- 
tion, 316 
Motor  Cars  on  Bridges,  621 
Motor  User's  Standpoint,  The,  527 
Municipal  Electrical  Association  Con- 
vention, 976 
Municipal    Engineers     and     Private 

Practice,  »37 
Municipal  Engineers'  Day,  561 
Municipal  Work  in  Leeds,  197 
National  Health  Week,  425,  829 
Newcastle  Meeting,  The,  721 
New  South  Wales   Hardwoods :  Pro- 
fessor Warren's  Experiments,  1 
j'ewtownards  Surveyor's  Salary,  3 
New   York  Sewage  Disposal:    British 

Experts'  Reports,  756 
Oil  mixed  Concrete,  792 
Olympia    Conference    and    Highway 

Administration  688 
Ontario  Road  Convention,  An,  720 
Orphan  Fund,  The,  317 
Paint  for  Ironwork,  653 
Planning  ot  Workmen's  Houses,  3 
Pollution  of  Water  in  Mains,  126 
Port  Glasgow   Sanitary   Officer's   Re- 
port, 107 
Private  Street  Works  Act,  829 
Professional  Ethic3  and  the  Techni- 
cal Press,  U  i 


Minutes  of  Proceeding's  (continued): — 

Professional  Status,  621 

Protection  of  Lake  Water  Supplies, 
559 

Provision  ot  Sanatoria,  425 

Purchase  of  Water  Undertakings,  893 

Registration  of  Surveyors,  719 

Reinforced  Concrete,  593 

Removal  of  Algae  from  Water,  861 

Reservoir  Storage,  977 

Results  of  Water  Sterilisation,  127 

Road  Administration  in  German 
States,  351 

Road  Administration  in  the  Several 
States  of  the  U.S.A.,  387 

Road  Board  and  the  Carpeting  Sys- 
tem, 127 

Road  Board's  Cash  Balance,  125 

Road  Board  Trials  of  Surfacing  Mate- 
rials, 317 

Road  Congress,  935,  975;  Resolutions 
Proposed  by  the  General  Reporters, 
936;  "Questions"  and  "Communi- 
cations," 976 

Road  Crust  Developments :  Colonel 
Crompton's  Views,  619 

Road  Improvement  in  tho  United 
States,  421 

Roads  Improvement  Association,  620 

Roads  Movement  in  Canada,  The,  528 

Royal  Commission  on  Sewage  Dis- 
posal :  Eighth  Report,  315 

Rural  By-laws,  315 

Rural  Water  Supplies,  35 

Salary  Question  Again,  The,  561 

Sanitary  Fittings,  861 

Sanitation  in  East  Stow,  353 

Scientific  Research  in  Sewage  Purifi- 
cation, 352 

Self-propelled  Cars,  859 

Sewer  or  Drain  ?  592 

Should  the  Eoad  Board  make  Uncon- 
ditional Grants  ?  275 

Small  Holdings  and  Housing,  975 

Some  Principles  of  Road  Crust  Con- 
struction, 689 

Standard  Notation,  721 

State  Control  of  Highways:  Some 
Vital  Considerations,  351 

Steel  Frame  Buildings,  389 

Steel  Section  Manufacture,  793 

Storm  Water  Discharge,  529 

Story  of  the  King's  Highway,  The,  459 

Street  Lighting,  651 

Strength  of  Cement,  The,  529 

Strood  Water  Supply,  720 

Suggested  County  Unit,  The,  688 

Superannuation,  937 

Surveyors'  Institution  and  its  Exami- 
nations, 651,  893,  937 

Swansea  Meeting,  35 

Tall  Chimney  Construction,  792 

Terms  Used  in  Highway  Work,  827 ; 
Other  Definitions  of  Special  Inte- 
rest, 827;  Words  Relating  to  the 
Carriageway,  828 

The  Local  Government  Board  and  the 
Limerick  Appointments,  593 

The  Local  Government  Board :  A 
Year's  Work,  1 

Then  and  Now,  1892-1913,  65 

The  Surveyor  Conference,  593,  621, 
721 

Thin  Road  Carpets,  591 

Trade  Wastes  :  A  New  Text-book,  891 

Traffic  Records :  A  Proposed  Inter- 
national S s  stem,  33 

Traffic  Records,  Nature  and  Range  of, 
33 

Tramway  Accidents,  461 

'Vransverse  Impact,  and  Sand-blast 
Tests,  2 

Treatment  of  Road  Surfaces,  495 

Underground  Pumping  and  Highway 
Subsidence,  2 

Urban  Housing,  317 

Ventilation  of  Cinematograph  Build- 
ings, 757 

Wayside  Advertisements  and  Miche- 
lin  Tyres,  592 

Width  of  Road  Controlled,  The,  689 
Modern  Methods  of  AVater  Purification, 

316,  325 
Moment  of  Inertia,  440 
Moor  Roads,  Draining  of,  389,  442,  477, 

50G,  667 
Morecambe,  Development  of,  911 
Moses  as  an  Engineer,  259 
Motor  'Buses  and  Damaged  Roads,  107 
Motor  Cars  on  Bridges,  621 
Motor  Omnibus  Traffic,  Effect  of,  129 
Motor  Street  Sprinklers  in  Europe,  324 
Motor  Tip  Wagons,  2!tl 
Motor  Vacuum  Road  Cleansing,  102.  145 
Municipal  and   Public  Buildings,  1892- 

1913,  75 
Municipal  Competitions    Open,   27,  58, 

116,  152,267.307,  342,  380,  415,452,489, 
16.586,615,  611,  684,  711,  752,787, 

822,  851,  886,  931,  970,  1023 


Municipal  Contracts  Open,  28,  58,  116, 
152,  207,  307,  34i,  3S0,  115,  452,  489,  524, 
556,  586,  615,  644,  684,  714,  753,  787,  822, 
854.  887,  931,  970, 1023 

Municipal  Electrical  Association  Con- 
vention, 976,  1019 

Municipal  Engineering  in  1912  :— 

Electrical  Supply,  158 

Highway  Bridges,  160 

Municipal  and  Public  Buildings,  162 

Refuse  Destruction,  165 

Roads  and  Streets.  168 

Sewerage  and  Sewage  Disposal,  176 

Street  Lighting,  185 

Tramways,  187 

Water  Supply,  189 
Municipal  Engineering,  Success  in,  331 
Municipal  Engineers  and  Private  Prac- 
tice, 937 
Municipal  Engineers'  Day  at  Olympia, 

651 
Municipal     Engineer's    Reminisctnces, 

277,  278 
Municipal  Golf  Courses,  201 
Municipal  Public  Buildings  in  1912,  162 
Municipal  Work  in  Leeds,  497,  519 
Municipal  Work  in  the  Eastern  Coun- 
ties, 279 

Municipal  Work   in    Progress   and 
Projectei:  — 

Administration : — 

Camelford,  143 ;  Lancaster,  706 ;  Rich- 
mond (Surrey),  262;  Spilsby,  112 

Buildings  :— 

Aberdare,  409;  Airdrie,  480;  Alnwick, 
337;  Anstruther,  811;  Arbroath,  373, 
639,  846;  Atherton,  373;  Ayr,  262, 
337,  515;  Bangor,  337;  Barrow-in- 
Furness.  53, 639, 777, 879, 916  ;  Basing- 
stoke, 777;  Bath,  673;  Belfast,  53; 
Belper,  711;  Bermondsey,  373,  846; 
Bexhill,  53,  262;  Bingley,  444;  Bir- 
mingham, 706,  816,  879;  Blackburn, 
673;  Blackpool,  262,  741;  Blair- 
gowrie, 143;  Blyth,  143;  Bognor, 
112;  Bolton,  409;  Bootle,  480;  Bos- 
ton, 607 ;  Bourne,  373,  444 ;  Bourne- 
mouth, 53,  337;  Bradford,  337,  741; 
Bridgnorth,  814;  Bridlington,  916; 
Brighton,  112,  9o3  ;  Bristol,  411,  57S, 
963 ;  Burnham-on-Crouch,  262;  Burn- 
ham  (Som.),  1013;  Buxton,  548; 
Camberley,  639 ;  Campbeltown,  262; 
Canterbury,  337,  414;  Cardiff,  53, 
879,  1013;  Cardiganshire,  444;  Car- 
marthenshire, 373;  Cheltenham, 
53;  Ckeriton,  607;  Chertsey,  113; 
Cheshire,  53,  262;  Chesterfield,  903, 
1013;  Clacton,  337;  Cleethorpes,262; 
Coatbridge,  22,262, 444;  Colwyn  Bay, 
112 ;  Coventry,  262,  373,  ISO,  607,  777  ; 
Duckfield,  673;  Cumberland,  262, 
777;  Dalkeith,  515;  Dartford,  373; 
Darwen,  741;  Dawlish,  337,  578; 
Deal,  879;  Derby,  22,  639;  Derbj- 
shire,  143;  Devon,  548;  Dodwoith, 
373;  Dorchester,  515;  Dublin,  262, 
298,  480,  515,  706;  Dumbartonshire, 
814;  Dumfriesshire,  811;  Dunferm- 
line, 337,  706,  814;  Eastbourne,  639; 
East  Cowes,  578;  East  Dereham, 
337;  East  Ham,  262.  298;  East 
Lothian,  846;  East  Molesey,  112; 
East  Riding,  262;  East  Sussex,  814: 
Edinburgh,  409, 444, 777 ;  Egham,  444 ; 
Exeter,  22,  298, 578 ;  Falkirk,  143, 262 ; 
Folkestone,  112,  298.  607;  Forehoe, 
22;  Frodingham,  706,  963;  Fulham, 
1013;  Gainsborough,  143,  607;  Gates- 
head. 480;  Glamorgan,  963 ;  Glasgow, 
337,  706,  741;  Gloucestershire,  298; 
Godstone,  879 ;  Great  Ouseburn,  414 ; 
Greenock, 548 ;  Greenwich,  639,  846; 
Grimsby,  22;  Hackney,  846;  Halifax, 
548;  Halstead,  578;  Hampton,  112; 
Harrogate,  112,  337;  Hartlepool,  112; 
Harwich,  814;  Hastings,  143,  607, 
814;  Hebden  Bridge,  441;  Helens- 
burgh, 262.  480;  Heudon,  143;  Here- 
fordshire, 143;  Herts,  143;  Hinckley, 
639;  Hindley,  963;  Holme  Cultram, 
607;  Hornsey,  515;  Howden,  373; 
Hull,  22,  846;  Hvthe,  262,  578;  Ilford, 
916;  Ilkeston,  143;  Irvine,  578;  Ivy- 
bridge,  741 ;  Kearsley,  777 ;  Keighley, 
143;  Kensington,  846,  903  j  Kesteven, 
816;  Kilmarnock,  814;  Kingsbridge, 
673;  Kirkcaldy,  441;  Lambeth,  814; 
Leatherhead,  515;  Leeds,  444,  578, 
1013;  Leicester,  578;  Lnigh-on-Sea, 
373,  515;  Lewisham,  112;  Lichfield, 
814;  Liverpool,  112,  373,  480,  846; 
Llandudno,  673;  Llanelly,  337;  Llan- 
rwst,879;  Lowestoft,  143, 262;  Lur- 
gan,  373;  Lynn,  373,515;  Maesteg, 
262 ;  Maidens  and  Coombe,  373,  515, 
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Municipal   Work  in   Progress  and 
Projected  (continued)  .•  — 

Buildings  (conl'ntuetl)  -.— 

916,963;  Manchester,  007,  846;  Mans- 
fiel.l.  515;  Marylebone,  480, 073, 1013; 
Masham,  846;  Middlesbrough,  262, 
298,  741 ;  Middlesex,  298,  409,  777, 91G; 
Monmouthshire,  113;  Montgomery, 
91G;  Montrose,  039;  Newbury,  53,  298 ; 
Newcastle  (Ireland),  916 ;  Newcastle- 
on-Tyne  (2),  143;  Newport  (Mon.), 
373,  480,  578,  607;  Newry,  202,  298; 
Norfolk,  53;  Northampton.  G73; 
North  Riding.  814;  Norton  (Yorks), 
916 j  Norwich,  673;  Nottingham,  548, 
673 ;  Omagh,  262,  298,  607 ;  Padding- 
ton,  515;  Panteg,  S14;  Penge,  741  j 
Penistone,  112,  373;  Peterhead.  53; 
Pontefract,  639;  Portadown,  741; 
Porthcawl,  578 ;  Portrush,  337 ;  Ports- 
mouth, 262,  409;  Ramsgate,  639; 
Rawtenstall,  741;  Redditch,53;  Ret- 
ford, 607;  Rhyl,  112,  039;  Richmond 
(Surrey),  515,  814;  Rochdale,  53,  114; 
St.  Annes,  840;  Sale,  706;  Salford, 
53,  S14,  916;  Saltburn,  515;  Scar- 
borough, 53,  814;  Scunthorpe,  53; 
Seaton  Delaval,  846 ;  Seaton  (Devon  I, 
515;  Sevenoaks,  22.53;  Sheffield,  337, 
814;  Shropshire,  262,  741 ;  Southamp- 
ton, 202,  741 ;  Southend,  298  ;  South 
Molton,  814;  Soutbporr,  298,  373; 
Stafford,  607;  Staffordshire,  22,  298, 
109;  Stepney,  112;  Stirling.  673,  700, 
840;  Stirlingshire,  639;  Stockport, 
480;  Stoke-on-Trent,  20)2,  444,  673, 
777,916;  Sunderland,  444.  639,  814; 
Surrey,  515,  846;  Sydney,  879;  Taun- 
ton, 143,  639,  741 ;  Torquay,  53,  298  ; 
Tunbridge  Wells,  039,  777 ;  Twicken- 
ham, 409;  Wakefield,  143  j  Wallasey, 
073;  Walsall.  337;  Walton-on-tht- 
Naze,  515;  Wandsworth,  22;  War- 
wickshire, 202 ;  Wellingborough,  910; 
West  Hartlepool,  741,  777;  Weston- 
super-Mare,  113;  West  Riding,  112; 
Wey  mouth. S79;  Whitney  and  Monk- 
seaton,  337,  840;  Whitworth,  777; 
Wigton.  578;  Wigtown,  515;  Willes- 
den,  480;  Wilts,  515;  Winchester, 
578;  Wood  Green,  22;  Woolwich, 
298,  515,  741;  Worthing,  548,  916; 
Yarmouth,  814. 

Housing  and  Town  Planning:  — 

Alnwick.  910;  Annfield  Plain,  109; 
Athy,  706;  Balrothery,  810;  Barking, 
480,  578;  Barnes,  840;  Barrow-in- 
Furness,  53;  Bath,  143;  Battle,  53  : 
Bideford,  518;  Birmingham, ."..!.  711  ; 
Blackpool,  578;  Blofield.  1013 ;  Bog- 
nor,  480;  Boston.  373.  578;  Bourne, 
143;  Bradford,  337,  548,  777;  Brid- 
lington, 515;  Brigg,  143  j  Briton 
Perry,  409, 548 ;  Caistor,53;  Calling- 
ton,  480;  Cambridge,  414,  578;  Car- 
diff, 298,879;  Carlisle,  910;  Carshal- 
ton,262;  Chelmsford,  44-1;  Chester, 
143;  Clitheroe,  073:  Coleraine,  741; 
Colne,  22;  Colwyn  Bay,  480;  Coven- 
try, 262,  741 ;  Dalkey,  814  ;  Doncas- 
ter,  262,  444;  Dorking,  963;  Dover, 
879;  Dudley,  298;  Dundalk,  741; 
Dungannon,  409,  007;  Ealing,  373; 
East  Dean,  916;  East  Preston,  673; 
Edmonton,  607;  Ellesmere  Port, 
916;  Erpingham,  373;  Evesham, 444, 
1013;  Exeter,  143;  Falmouth,  916; 
Featherstone,  373;  Fifeshire,  441, 
607;  Finchlev.  298;  Flock  ton,  53; 
Glasgow,  444,  480,  515,  607,  706 ;  (xod- 
stone,  373;  Grantham,  1013;  Grays, 
1013;  Greenock,  337;  Greenwich, 
262;  Hadham,  53;  Hadleigh,  262, 
639;  Halifax,  444;  Hay,  548,  879; 
Hayes  U.D.C.,  480,  846;  Hinckley, 
916  ;  Holsworthy,  515 ;  Holywell,  639 ; 
Honiton,  444;  Horccastle,  409,  916; 
Houghton.  814;  Huddersfield,  143, 
700,  840;  Lanark,  963;  Launceston, 
515,639,846;  Leamington,  112;  Linth- 
waite,  409;  Linton,  578;  Liverpool, 
480;  Llanelly,  073;  Lurgan,  262,  337, 
480, 741 ;  Lt meRegis,  143 ;  Lymm,  607 ; 
Lynton,  879 ;  Manchester,  53 ;  Market 
Bosworth,  144,  515;  Marlborough, 
777,  963;  Meltham,  444;  Merthyr, 
515;  Minehead,  578;  Nantwich,  53; 
Neath,  112,  879;  Nelson,  337 ;  Newry, 
22;  Northampton,  673;  Norwich, 
814;  Nottingham,  607;  Okehamp- 
ton,  298;  Oldham,  578,  706,  846;  Pad- 
stow,  741;  Paignton,  22;  Pebworth, 
444;  Pembroke  (co.  Dublin),  673; 
Penzance,  480;  Peterborough,  22; 
Pontardawe,  480;  Portsmouth,  700; 
Prestatyn,  814,  1013;  Queenstown, 
706;  Ramsgate,  916;  Redruth,  846; 
Richmond  (Surrey),  262;  Richmond 


Municipal    Work    in   Progress  and 
Projected  {continued)  r— 

Housine  and  Town  Planning  (con- 
tinued)-.— 
(Yorks),  409;  Ripley,  373;  Ruislip- 
Northwood,  409;  Rushden,  916;  St. 
Austell,  814,  1013;  St.  Thomas 
(Devon),  144;  Seaham  Harbour,  409; 
Seaton  (Devon),  639;  Sedgefield,  409  ; 
Selby,  373,  777  ;  Sheffield,  337 ;  Ship- 
ley, 548;  Shrewsbury,  916;  Sid- 
mouth,  879 ;  Skegness,  1013 ;  South 
Mimms,  298;  South  Molton,  639; 
South  wick,  741;  Spalding,  639,814; 
916;  Stafford,  414,  1013;  Stafford- 
shire, 814;  Stalybridge,  607;  Stir- 
ling. 578;  Swaffham,  373;  Swansea, 
53,  373,  607,  777,  847;  Taunton,  53; 
Tendring,  373;  Tilbury,  673;  Tiver- 
ton, 373,  706;  Torrington,  480,548; 
Totnes,  22;  Tredegar,  1013;  Truro, 
879;  Uckfield,  111 ;  Upton-on-Severn, 
180;  Walsall,  777;  Warminster,  480; 
Warrenpoinr,  548 ;  Waterford,  141, 
639,  777;  Wath,  518;  Wellington 
(Salop),  445;  Wharfedale,  510;  Wir- 
ral,  202;  Wrexham,  1013;  Ystradg- 
ynlais,  144,  847. 

Parks  and  Open  Spaces  :— 

Aberavon,  039,910;  Bacup,  374;  Ban- 
gor, 548;  Belfast,  22;  Birkenhead, 
48ii;  Birmingham,  54;  Bridge  of 
Allan,  337  ;  Bridlington,  916  ; 
Brighton,  9G3,  1013;  Bristol,  374; 
Cardiff,  202  j  Carshalton,203;  Clyde- 
bank, 639,  916 ;  Colne,  879 ;  Coventry, 
1013;  Crewe,  607;  Dalkey,  916;  Dun- 
dee, 22;  Eastbourne,  51,  711;  East 
Ham,  415;  Edinburgh,  263,  298; 
Fort  William,  480;  Glasgow,  963; 
Godalming,  711;  Greenock,  548; 
Harrogate,  639,  741;  Hawick,  814; 
Holyhead,  1013;  Lambeth,  879; 
Launceston,  lol3;  Liverpool,  445; 
Llandudno,  22,  510;  Llanelly,  548; 
Maldon,  578 ;  Manchester,  54,  445, 
578;  Margate,  374;  Middlesbrough. 
ISO;  1'aignton,  814;  Poole,  203,  337 ; 
Ketford,  007;  Rushden,  916;  Selkirk, 
51;  Sheffield,  518;  Skegness,  903; 
Southport,  777;  Townhead,  963  j 
Wallaaey,  115;  Whitbv,  480;  Whit- 
stable,  039;  York,  22,203. 

Refuse  Collection  and  Disposal  :— 
Aberdeen,  298,  777;  Abertillery,  1013; 
Aylesbury,  578;  Bermondsey,  700; 
Bridlington,  510;  Cheam,  480; 
Chorley,  741;  Cleethorpes.  700; 
(Hitheroe,  039;  Deptford,  409:  East 
Urinstead,  445;  Exeter,  409;  Finch- 
ley,  578;  Hammersmith,  578;  Hamp- 
stead,  445;  Hessle,  903;  Horsham, 
337;  Hove,  374,  903;  Kensington, 
114,  1013;  Lambeth,  445,  910;  Little- 
hampton,  263;  Melton  Mowbray. 
516;  Middlesbrough,  700;  New- 
haven,  700;  Newport  (Mon.),  639, 
777;  Nottingham.  298 ;  Penrith, 
409;  Rhyl,  639;  Richmond  (Surrey), 
963;  Saddleworth,  ISO;  Scalby,  578; 
Steyning  West,  409;  Teddington, 
374;  Tenbv,  22,  203,  409;  West- 
bourne,  903;  West  Ham,  518; 
Willesden,  337;  Woolwich,  144. 

Roads  and  Materials  : — 
Aberdare,  917;  Aberdeen,  445,  814; 
Aberdeenshire,  203,  415,  073;  Aber- 
gele and  Pensarn,  578;  Abingdon, 
578;  Accrington,  639;  Acton,  480; 
Amesbury,  917;  Anglesey,  707,  847; 
Antrim,  415,  1013;  Argyllshire,  112, 
777;  Auckland,  777;  Aylesbury,  073; 
Ayrshire,  777;  Ballymoney,  144; 
Balrothery,  203;  Banbury,  337; 
Banff,  22;  Barking,  917;  Barnard 
Castle,  579,  814;  Barnes,  263;  Barn- 
staple, 112 ;  Bath,  144, 579 ;  Battersea, 
415,  777;  Bedwellry,  579;  Belfast, 
298;  Bel  per,  777;  Berks,  817;  Ber- 
mondsey, 777;  Bethnal  Green,  007, 
1013;  Bexhill,  516,  639;  Bideford, 
263,963;  Billinge,  298;  Birmingham, 
263,  298,  741;  Blackburn,  480;  Black- 
rock,  455;  Blaydon,  607;  Blean,  298; 
Bognor,  374,409;  Bournemouth,  263, 
548,  579;  Bradford,  22,  481,  673,  963; 
Brentford,  548,579,  673  ;  Bridgwater, 
263;  Bridlington,  445,  481,579,  814; 
Brigg,  607;  Brighouse.445;  Brighton, 
112,  144,  337,  374,  639;  Bromley,  22, 
481 ;  Burnley,  917;  Burton-on-Trent, 
639;  Cains,  263,  481;  Camber  well, 
879;  Camborne,  847,963;  Cambridge, 
409;  Camelford,  847;  Cannock,  639; 
Canterbury,  51;  Cardiff,  374,409,579, 
639,  741;  Cardiganshire,  879;  Cel- 
bridge  No.  2  (Dublin),  263;  Chard, 


Municipal   Work   in   Progress  and 
Projected  (continued):— 

Roads  and  Materials  {continued)  .— 

112, 481 ;  Chatham,  1013 ;  Cheadle,  22 ; 
Chelmsford,  481,  608;  Chelsea,  516; 
Cheshire,  374;  Chesterfield,  112,481; 
Chippenham,  203;  Chiswick,  579; 
Clacton,  481 ;  Cockermouth,  54 ;  Cole- 
raine, 144, 374 ;  Colwyn  Bay,  008, 1013 ; 
Cork,  263;  Cornwall,  298,  574,  707; 
Coventry,  415;  Crieff,  548;  Cuckfield, 
777;  Cumberland,  707;  Darlington, 
917;  Derby,  415,  516,  579,778;  Derry, 
639;  Devon,  510,  548;  Devonport, 
742,847;  Dewsbury,  579;  Doncaster, 
298;  Donegal,  673;  Dorking,  579; 
Downpatrick,  073;  Droitwich,  742; 
Dudley, 445;  Dundee,  917;  Durham, 

298,  337,  548,  579,814;  East  Barnet. 
481,  879;  Eastbourne,  112,  608,  742; 
East  Ham,  548;  East  Preston,  263, 
374,  409,  963;  East  Sussex,  299,  579, 
847;  Edinburgh,  112,  445,  579,  742, 
847;  Edmonton,  203;  Elgin,  481; 
Ellesmere,  008 ;  Enniskillen,  707, 917 ; 
Epsom,  144,  374;  Esher  and  the 
Dittons,  54,  144,  374:  Essex,  815; 
Exeter,  22,  579,742;  Exmouth,  112; 
Falkirk,  409, 445, 579 ;  Falmouth,  579 ; 
Farnborough,  1013;  Festiniog,  963; 
Fmchley,  299;  Flintshire,  579; 
Folkestone,  51,  60S ;  Forfarshire,  579 ; 
Fraserburgh,  039;  Fulham,  409,  07::, 
778;  Gainsborough,  115 ;  Girvan,  4S1, 
579;  Glamorgan,  144;  Codstone,  847, 
879;  Govan,  1013;  Gravesend,  481 ; 
Greenock,  22;  Greenwich,  144,  337, 
579,  640;  (iuildford,  008;  Hackney, 
263,  742;  Halifax,  112,  371;  Halt- 
whistle,  54;  Hammersmith,  299; 
Hampton,  112;  Hampton  Wick,  415; 
Hants,  847;  Harrogate,  263,  673  j 
Hartismere,  54;  Harwich,  917; 
Hawick,  963;  Hebden  Bridge,  742; 
Hemsworth,  917 ;  Hendon,  51,  337, 
481;  Henley,  742;  Herts,  817;  Hex- 
ham, 815,  964-;  Highbridge,  917; 
Hitchin,  203;  Holborn,  879;  Hol- 
land (Lines),  579,  742,  964;  Holy- 
head, 409;  Hornsey,  579;  Hor- 
sham, 203;  Hove,  374,  073,  778; 
Huddersfield,  707 ;  Huntingdon,  203 ; 
Hunts,  1011;  Inverness-shire,  510 
073;  Isle  of  Wight,  516;  Islington, 
203,847;  Kanturk,742;  Kensington, 

299,  008,  707,  815,  901;  Kent,  409,  440, 
847;  Kesteven  (Lines),  847;  Ketter- 
ing, 961;  Kingsbridge,  409,  608; 
Kingston,  203,  410,673;  Kiveton,374; 
Knaresborough,  299;  Lambeth,  416, 
879,1011;  Lancaster,  181,707;  Lanes, 
516;  Langholm,  847;  Largs,  140; 
Launceston,  1014;  L«eds,  337;  Lei- 
cester. 440;  Lewes,  579,  608;  Lewis- 
ham,  112,  263,  410,  674,  707,  742,  879; 
Liberty  of  Peterborough,  510,  579; 
Lichfield,  144,  074,  964;  Lincoln,  481, 
917;  Lindsey  (Lines),  337;  Linlith- 
gowshire, 707,  964;  Liskeard,  203; 
Littleborough,  1014 ;  Littlehainpton, 
338;  Llangollen,  640;  Llantrisant 
and  Llantwit,  113, 778 ;  Londonderry, 
847;  Loughborough,  299,  510,  579; 
Lowestoft, 901 ;  Lynton,  113 ;  Lytham, 
338,410;  Maidenhead,  144;  Maidens 
and  Coombe,  371,  815,  964;  Malvern, 
778;  Mansfield.  338;  March,  481; 
Margate,  374;  Marylebone,  410,  1014; 
Melton  Mowbray,  815;  Merton,  54; 
Middlesbrough,  22,  446,  008,  640: 
Middlesex,  299,  579;  Midhurst,  54; 
Midlothian,  446;  Monaghan,  707; 
Mynyddislwyc,  847;  Mytholmroyd, 
847;  Neath,  847;  Newcastle-on-Tyne, 
338;  Nevhaven,  54,  640;  Newport 
(Mon.),  608;  Newquay,  374,516,  579; 
New  Rdss,  707;  Newry,074;  Newton 
Abbot,  22,  608,  815  ;  Norfolk,  416,  742; 
Northampton,  847,  917;  Northants, 
446,  481,  847;  Northumberland,  338, 
74i;  Norwich,  549,  610,  847,  1014; 
Nottingham,  446,  880;  Notts,  707; 
Nuneaton,  1014;  Oakham,  111; 
848  ;  Oldham,  446,  516;  Orms- 
kirk,  299;  Paddington,  113;  Paign- 
ton, 22;  Peeblesshire,  410;  Pen- 
rith, 640;  Penybont,  54;  Perth, 
848;  Perthshire,  917;  Plymouth,  23. 
446;  Plympton,  23;  Poole,  263,  516; 
Portslade,  917;  Ramsgate,  54;  Rhyl, 
338;  Richmond  (Surrey),  299.  374, 
848;  Ripon,  640;  Rochdale,  299,  579, 
964;  Rochford,  144;  Romford,  579; 
Rotherham,  299;  Rushden,  917; 
Ryde,  880;  Saffron  Walden,  579; 
St.  Helens,  549;  St.  Pancras,  674; 
Salford,  815;  Salop,  778;  Saltcoats, 
674;  Scalby,  815;  Scarborough,  848; 
Sculcoates,  008 ;  Seaford,  333 ;  Seaton 
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Municipal   Work  in   Progress  ar.d 
Projected  [continued): — 

Roads  and  Materials  (continued)  :— 

Delaval,  848 j  -        nosk.-. 

374;  Sbeeruess,  773;  Sheffield,  579, 
640,  77S;  Shrewsbury,  S4S;  Skegness, 
374;  Soke  of  Peterborough,  516, 
.">7'.' :  Somerset,  074;  Southampton, 
B48,  1014;  Southend,  374;  S^uthport. 
1S1 ;  South  Shield?.  712;  Southwark, 
07 1,  ^lo:  Stafford,  608, 674, 815; Staffs, 
549;  Stirling,  519,  SIS;  Stirlingshire, 
146,  964;  Stockton.  J78,  848;  Stoke 
Newington,  23,  446,  5S0.  77S 
Sunderland,  410;  Surrev,  141  SIS; 
Swansea,  263,  51G,  60S.  640  (2),  674, 
Swindon,  S4S;  Taunton,  446, 
Tavistock,  54;  Teddington,  113. 
4S1,  917;  Tiverton.  674;  Todmorden, 
23,  375;  Torquay,  5S0,  77S;  Totnes, 
1014;  Turton,  338;  Twickenham, 
113;  Tynemouth,375;  Uckfk-hl,  4S1  ; 
Wallasev,  580;  Walmtr.  481;  Wands- 
worth, 54,  375,  181,  1014;  Warwick, 
815;  Warwickshire,  77S;  Weardale, 
1014;  Wednesbury,  113;  Welling- 
borougli,  264;  Wells  (Som.),  516; 
West  Ashford,  338;  Westhampnett, 
54;  Westminster,  299;  Weston- 
super-Mare,  848;  West  Riding,  113, 
778;  West  Suffolk,  516;  West 
Sussex,  375;  Weymouth,  375;  Whit- 
ley and  Monkseaton,  1014;  Widnes, 
60S;  Wincanton,  144.  110  ;  Winches- 
ter, 113;  Windsor.  23;  Withernsea, 
848;  Wolverhampton,  848,  917; 
Woolwich,  516,  707;  Worcester,  516, 
712;  Worcestershire,  110.  880,  1014; 
Worthing,  338;  Yarmouth,  778. 

Sewerage  and  Sewage  Disposal: — 
Aberdeen,  917;  Aberystwyth,  674; 
Acton,  481;  Alsager,  23;  Andovtr, 
264;  Ashton-under-Ly  ne,  410;  Auck- 
land, 516;  Aj lesbury,  5S0 ;  Ayr,  964; 
Balbriggen,  815;  Balby-with  Hex- 
thorpe,  113;  Banbury,  113,  375; 
Barnard  Castle,  742;  Barnslev,  113; 
Barnstaple,  54,  113;  Bath,  23;  Bel- 
fast, 375,  815;  Belper,  742;  Bentley 
110;  Beverley,  144;  Bexle.v,  23;  Bir- 
mingham, 261,  742,  815;  Blackpool, 
580;  Borland,  299,  917,  964;  Brad- 
lord,  608;  Branstou,  707;  Bristol 
375;  Bromsgrove,  640;  BuUing;on, 
54;  Bumharn,  917;  Burton-on-Trent, 
640,  961;  Camberwell,  113;  Cam- 
bridge, 264;  Cannock,  261,  707,815; 
Canterbury,  375;  Carlisle,  410;  Cas- 
tlereagh,  778 ;  Chelmsford,  608 ;  Chel- 
sea, 742;  Chippenham,  815;  ChippiDg 
Norton,  410,446;  Clones,  880;  Cock- 
ermouth,  707  ;  Cook-ham,  23;  Coven- 
try, 674;  Crediton,  580;  Crewe,  481; 
Dalkey,  815;  Darlington,  375,  712; 
Derby,  375;  Donaghadee,  338; 
Doncasier,  ZW;  Dublin,  964;  Dun- 
feuiiline,  440,  580;  Earby,  848;  East 
Barnet,  880;  Eastbourne,  1-16,  008, 
880;  East  Grinstead,  674  815;  Fccies, 
110;  Edinbuigh,  1014;  Edmonton, 
(Alberta,),  815;  Elgin,  778;  Ely,  964; 
Emsworth,  1014;  Epsom,  707;  Esher 
and  the  Dittons,  516;  Exeter,  23; 
Fareham,  815;  Felixstowe,  113; 
Flaxton,  lil ;  Fleet,  017;  Gilling- 
ham,  375;  Glasgow,  446;  Gloucester, 
299;  Golcar,  1014;  Gosport  and 
Alverstoke,  446,  815;  Gravesend, 
201;  Grimsby, 375, 110;  Guisborough, 
580;  Halifax,  904;  Hartley  Witney, 
113,  299;  Haworth,  640;  Heavitree, 
375;  Ht-mel  Hempstead,  516;  Hen- 
don,  141;  Hereford,  742;  Hexham, 
778;  Holywell,  113,  299;  Honiton, 
071;  Keady,  964;  Kensington,  481 ; 
Kidderminster,  742,917;  Kingston, 
11",  880;  Kiikcaldy,  608;  Lambtth, 
201:  Lanarkshire,  181;  Lanchester, 
815;  Ley  ton,  51,  713;  Lichfield,  008, 
Linlithgow,  23;  Linthwaite, 
B15;  Littlehaojpton,519 ;  Lirersedge, 
201;  Llandaff  and  Dinas  Powifl,  815; 
Loughborough,:;,  ft,  964; 

Lymington,  1-1  ;  Maidens  and 
CoornVje,  141;  Marlborough,  964; 
Marple,  838;  Meltham,  446;  Meri- 
den,  113;  Montrose,  610;  Morley, 
640;  Newcastle  (Ireland),  33S; 
Newoastle-on-Tyne,    964;    Newport 

1)1,11  ),  -IS;  Newquay,  110;  North 
Dublin,  B80;  North  Biding,  516; 
Nortbwioh, 

Ongar,299;  Onett,674;  Ossett, 
375;  Penrhyndendraeth,  848;  Peny- 
bont,  010;    Peterborough,  23,  1014; 

nfield,  ill;  Plymouth,  (46; 
Portadown,  848;  Iladstoek,  1S1 ; 
Baunds,  B80;    Beading,  608;    Rod- 


Municipal  Work  in   Progress  and 
Projected  (continued):  - 

Sewerage  and  Sewage  Disposal  [con- 
tin  iit'd):  — 
dirch,  1014;  Rochdale,  299  ;R,ochester, 
Komiord,  481 ;  lt.-vt.hei  ham,  815, 
848;  Roj6ton  (Herts),  707;  Runcorn, 
815;  St.  Coin  in  b,  713;  St.  Ives,  707; 
St.  lves(CornwaU),9l7;  Scarborough, 
830;  Sheffield,  904;  Shifnal,  145,640; 
Skegness,  375;  Skirlaugh,264;  South 
Shields,  917;  Stirling,  713;  Stoke- 
on-Trent.  1011;  Stowmar'net,  674; 
Stroud.  516;  Sunbury,  848;  S  van- 
sea,  674,  707;  Swindon,  917;  Ted- 
dington,  54,  481;  Tenby,  481,  071, 
778;  Tendring,  481;  Thetford,  264; 
Thirsk,  431;  Trowbridge,  580,  743, 
815;  Truro,  299,  964;  Turton.  074; 
Tyldesley,  54;  Uclfi-dd,  743; 
Ulverston,  818;  Uxbridge,  608; 
Warmley,  23;  Warwick,  917; 
Weardale,  481;  Wenlock,  608; 
West  Bromwich,  580;  Westhough- 
ton,  640,  917;  Weston-snptr-Mare, 
904;  Whitby,  707,  8S0;  Wigtown- 
shire,416;  Wii ksworth,510;  Woking, 
264;  Wolstanton,  338;  Wolver- 
hampton, 848,  917;  Worcester,  517; 
Wycombe,  1014. 

Water,  Gas,  and  Electricity  :  — 
Aberdeen,  23,  264,375  (2). 964;  Arling- 
ton, 481 ;  Alloa,  54, 264;  Alnwick,  264, 
481,  640;  Alssger,  23;  Arbroath,  917; 
Ashbourne,  843;  xVtherstone,  1014; 
Bakewel),  338;  Ballymena,  917; 
Bampton,  818;  Banffshire,  743; 
Bangor,  778;  Ba-kisland,  674; 
Barrow-in-Furness.  743,815;  Barry, 
23;  Basingstoke,  23;  Bath.  145,  410; 
Bedwellty.  674;  Belfast,  5:99;  Hel- 
per, 580,  743;  Bewdb-v,  299,  880; 
Bexhill,  299,  964;  Bidelord,  517,  743, 
965;  Bingley,  4  0;  Biikenhead,  608, 
917;  Birminghom,  23,  375,  431,  707, 
743,  815,  1014;  Bishops  Stortford. 
830;  Blackburn,  674,  743;  Blackpool, 
707;  Bolton,  299,  674;  Bourne,  299, 
674;  Bridge  of  Allan,  338,  375;  Brid- 
lington, 1014;  Brighton, 917;  Bristol, 
517,  849;  Brixhatn,  610;  Broaddaii .-. 
880;  Bulkington,  54,  675;  Bungay, 
446;  Canterbury,  778;  Carmarthen, 
338;  Carlisle,  917;  Carnarvon,  778; 
Carrick-on-Suir,  640,  778  ;  Chapel-en- 
le-Fritb,  264;  Chelmsford,  299; 
Chesterfield,  375;  Chippenham,  517, 
917;  Chirk,  482:  Curistchurcb,  675; 
Church  Stretton,  707;  Cirencester, 
743;  Clown,  880;  Colwyu  B*y,  7o7; 
Cork,  113,  819;  Coventry,  1014; 
Croydon,  264;  Dalkeith,  517;  Dar- 
lington, 54,  918;  Darwen,  264;  Derby, 
299,  675;  Dingwall.  675;  Driffield, 
410;  Doncaster,  880;  Dudlev.  54; 
Dunbar  264;  Dundee,  880;  Dun- 
fermline, 580;  Dunoon,  23,  517 ;  East 
Stirlingshire,  113;  Edinburgh,  23, 
113,  075;  Elgin,  264;  Epsom.  300; 
Esher  and  the  Dittons,  965;  Eves- 
ham, 300;  Exeter,  880;  Falkirk, 
743;  Faversham,  603;  Fifeehire,  23, 
375,  778;  Fulham,  918,  1014;  Gala- 
shiels, 519;  Garstang,  113;  Glasgow, 
23,  264,  410,  549;  Gloucester,  300; 
Glyncorrwg,  23;  Greenock,  23,  375, 
580;  Hammersmith,  580;  Hampton, 
113:  Havei  ford  west,  300;  HayfiVld 
and  Mellor,  113;  Hereford,  375; 
Hertford,  905  ;  Hey  wood,  675  ; 
Holywell,  23;  Horsham,  338,  965; 
Hove,  300;  Howden,  264;  Hull,  375, 
849;  Invernesf,  54;  Inverness-shire, 
778;  Ipswich,  410;  Kelso,  743,  8S0; 
Kensington,  300,  610;  Kilsyth,  743; 
Kilwinning,  675;  Kingston,  300,  410; 
Kirkcaldy,  300,  410,  918;  Kirkin- 
tilloch, 675,815;  Lampeter,  375,  778; 
Lanark,  7Ji;  Lancaster,  779;  Lang- 
port,  54;  Leeds,  446,  580;  Lexden 
and  Winstrfe,  23;  Linlithgow,  519; 
Linlithgowshire,  410;  Lisburn,  375; 
Listowel,  965;  Liverpool,  580;  Llau- 
dudno,  849;  Long  Eaton,  145; 
Loughborough,  880,  1014;  Louth, 
375;  Ludlow,  008;  Ljnn,  905;  Blac- 
clesfield,  338;  Maidstone,  23,  300; 
Maldon,  918;  Malvern,  113;  Mar- 
Rate,  517;  Marlborough.  965;  Mary- 
lebone,  145,  300,  446,  517;  Merthyr, 
264,  482;  iMiddlesbrough,  580;  Mil- 
ton, 300;  Moffat,  7o;;  .Motherwell, 
640;  Neath,  517;  Newport  (Mon.). 
23,905;  Newton,  2:1;  Northampton, 
375;  Norton  (York*),  182;  Notting- 
ham, 713;  Oldham,  1014;  Oswestry, 
713;  l'aigntou,  517;  Pershore,  849; 
Peterefield,  517,  1014;  Kedditch,580; 


Municipal  Work   in   Progress  and 

Projected  (continued) :  — 

Water,  Gas  and  Electricity  (continued):— 
Rhjl,  918;  Riecall.  447;  Ripley, 610; 
Rochdale,  417,  008;  Hot  lies  iy,  375; 
Euthin,  417:  St.  Austell,  54;  St. 
Pancras,  707;  Saleomhe,  517.  819; 
Sandbacb,  S49;  Scarborough,  54, 
447,  7o7;  Seaton  Dalaval.  918; 
Selby,  849;  Khcffi-dd,  375,  075; 
Shipley, 23;  Shorediteb, 300 ;  Shrews- 
bury, 880;  Sleaf  ord,  i,i,  905;  Snieth- 
wick,  264;  South  Molton,  114;  Spald- 
ing, 54,  608;  Stafford,  609;  Stirling- 
shire, 375,  905;  Stockton,  580;  Stout  - 
port,  114,  375;  Strabine,  918;  Street, 
849;  Sudbury,1014;  Sunderland,  300; 
Sutton-ia-Asbfield,  114;  Swansea, 
145,  375,  517;  Taunton.  580;  Teign- 
moutb,  300;  Torquay,  517;  Totnes, 
145;  Tottenham,  482;  Tynemoutb, 
549;  Upton-on-Severn,  918;  Walli- 
sey,  145.  918;  Walsall,  338,  517,  880; 
Ware,  300;  Wednesbury,  300;  Wel- 
lington, 880;  Westbourne,  375,  880; 
West  Bromwich.  965;  West  Hartle- 
pool, 114,  880;  Weston-super-Mare, 
815;  Wett  Ward  (Westmorland), 
517;  Weymouth,  300;  Widnes,  075; 
Wilton, 23;  Wincanton,  115;  Winch- 
comb,  743;  Wishaw,  300;  Wituern- 
sea,  338;  Wolverhampton,  549,  815, 
918;  Workington.  375;  York,  54,  111, 
411,  640 

Miscellaneous;  — 
Aberdeen,  580,  849,918;  Amble,  779; 
Barnes,  264;  Basingstoke,  880; 
Battersea,  264;  Belfast,  517,  881; 
Bingley,  375;  Birmingham,  447, 1015; 
Blackpool,  338,  707;  Bournemouth, 
609,  849,  881,  965;  Bradford.  482; 
Bridport,  580  ;  Cardiff,  411 ;  Cheam, 
114;  Clydebank,  145;  Coventry,  1015; 
DarlingtoD,  918;  Derby,  905;  Dews- 
bury,  54;  Dublin,  609;  Eastbourne, 
881;  Edinburgh,  447;  Esher  and  the 
Dittons,375;  Farnham,  779;  Fulham, 
264;  Glasgow,  264,881;  Ham,  549; 
Hampton,  114;  Hastings,  580; 
Havant,  145;  Hinckley,  114;  Hough- 
ton-le-Spring,  54;  Kingston,  1015; 
Kingstown,  54,  905;  Little  Hulton, 
040;  Liverpool,  145;  Maidens  and 
Coombe,  375,  517,675;  Manchester, 
114,  432;  Meltoa  Mowbray,  965; 
Morecarabe,  965;  Newcastle-on- 
Tyne,  114,  918;  Newport  (I.W.), 
881;  Newport  Pagnell,  580;  Not- 
tingham, 114;  Oldham,  114;  Orrell, 
881;  Paddington,  114;  Reading, 
815;  Rhayader,  815;  Rugby, 
707;  Rutherglen,  640;  St.  Ives 
(drnwall),  849;  Scarborough,  609, 
743;  Southampton,  411;  South 
Shields,  849;  Stafford,  849;  Stockton, 
881;  Surbiton,  640;  Swansea,  040, 
881;  Troon,  517;  Walsall,  338; 
Warrington,  581,  831;  Welling- 
ton (Salop),  8S! ;  Wem,  264;  West- 
minster, 965;  Wimbledon,  23.300, 
375;  Wolverhampton,  549,  918; 
Yarmouth,  375;    York,  819 
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National  Health  Week,  425,  477,  829 
Natural  and  Artificial  Bitumens,  663 
Neath  Ferro-concrete  Bridge,  468 
Newcastle-upon-Tyne  Municipal  Works, 

722 
Newcastle-upon-Tyne  Quay  Extension 

Works,  730 
Newcastle-upon-Tyne  Tramways  Exten- 
sions, 781,  877 
New  South  Wales  Hardwoods,  1 
Newtovvnards  Surveyor's  Salary,  3 
New  York  Sewage  Disposal,  757 
New  York's  Water  Supply,  535 
Norwich  Floods,  483 
Norwich  Municipal  Work,  596 
Nuneaton,  Highway  Matters  in,  485 
Nuneaton,  Sewage  Disposal  at,  178 
Nuueaton,  Steam  Power  from  ltofuso  at, 
469 


Office  Conversations  :— 

A  Biographical  Fragment,  470 
A  Cycling  Retrospect,  1001 
A  Day  off,  870 
A  Lesson  in  Surveying,  569 
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Office  Conversations  (continued)  t— 

A  Point  of  Honour,  330 

A  Vacant  Appointment,  289 

Concerning  Municipal  Trading,  770 

In  re  a  Roadman,  3i>0 

Nonfeasance  and  Misfeasance,  103 

Security  of  Tenuro,  43b 

The  Annual  Estimates,  600 

The  Germ  Theory  :  Precept  and  Prac- 
tice, (27) 

The  Intercepting  Trap,  664 

The  Local  Floods,  839 

The  Macadam  Fetish,  210 

The  Tempter  Terapteth,  134 
Office  Management,  259 
Officials'  Gratuities,  828 
Oil-mixed  Portland  Cement  Concrete, 

Physical  Tests  of,  797,  877 
Open-air  Swimming  Bath  at  Glasgow, 

331 
Open-air  Swimming    Bath,   Southamp- 
ton, 394 
Organisation  of  Highway  Engineering 

Departments,  051 
Ottawa  Water  Supply,  439 
Ouseburn  Valley  Works,  758 
Ozonair  System  of  Pure  Air  Ventilation , 

239 


Paint  for  Ironwork,  660 

Paraffin  Cars  of  London  Fire  Brigade, 

518 
Paris  Street  Improvements,  13 
Paris  Water  Supply,  906 
Paving  in  Ancient  Times,  171 
Personal,   21,  55,   114,  145,  365,  301,  339, 

376,  411,  447,  482,  518,  549,  581,  609,  640, 

075,  708,  713,  779,  815,  849,  881,  918,  965, 

1015 
Petrol  Fire3,  241 
Philadelphia,     Growth    of     Municipal 

Engineering  in,  700 
Physical  Tests  of  Oil-mixed   Portland 

Cement  Concrete,  797 
Planning  of  Workmen's  Houses,  3,  19, 

108 
Plans,  Filing  of,  259 
Pneumatic  Tamping  Machine  for  Street 

Work,  25 
Pollution  of  Public  Water  Supplies,  9 
Port  Glasgow  Sanitary  Officer's  Report, 

497 
Port  of  London  Engineership,  553 
"  Potholes,"  Sir  John  Macdonald  and, 

139 
Prahran,  Municipal  Work  in,  701 
Preparation  of  Bills  of  Quantities,  659 
Presentation  to  Mr.  R.  J.  Thomas,  317, 

333 
Private  Bill  Procedure,  564 
Private  Street  Improvement  Loans,  511 
Professional  Ethics  and  the  Technical 

Press,  423 
Protection  of  Lake  Supplies,  559,  583 

Publications  :— 

Art  and  Craft  of  Garden  Making,  26 
Asphalt  Construction  for  Pavements 

and  Highways,  967 
Australia  To-day,  26 
Bells,    Indicators,    Telephones,    Fire 

and  Burglar  Alarms,  414 
Books  that  Count,  26 
Builders'  Pocket-books,  378 
Builders'  Price-books,  260,  378 
Building  Stones  and  Clay  Products, 

378 
Bulletin    of    the    Permanent   Inter- 
national Association  of  Road  Con- 
gresses, 911 
Cassell's  Reinforced  Concrete,  413 
Chemistry  in  Gasworks,  818 
Chloride  of  Lime  in  Sanitation,  963 
Civil  Engineers'  Pocket  book,  818 
Continuous    Beams    in     Reinforced 

Concrete,  773 
Contract    Record    and    Engineering 

Review,  819 
Control  of  Water,  as  Applied  to  Irri- 
gation,  Power,  and    Town    Water 
Supply  Purposes,  935 
Depreciation  and  Wasting  Assets,  882 
Diaries  and  Calendars,  26,  49 
Diaries  and  Year-books,  49,  107,  260, 

377,  378,  577 
Drainage  Works   and    Sanitary   Fit- 
tings, 107 
Earthwork  Haul  and  Overhaul,  1019 
Electric  Furnaces  in  the    Iron  and 

Steel  Industry,  818 
Elements  of  Heat  Power  Engineering, 

679 
Elements  of  Hydraulics,  414 


Publications  (continued)  :— 
English  Local  Government :  The  Story 

of  the  King's  Highway,  459 
Essentials  of  Electricity,  377 
Estimating    for  R9inforced-Concrete 

Work,  26 
Field  Engineer's  Handbook,  841 
Fire  Prevention  and  Fire  Protection 

as  Applied  to  Building   Construc- 
tion, 413 
Forest  Physiography,  818 
Foundations  and   Machinery  Fixing, 

378 
Gasworks  Pitch  Industries  and  Cancer, 

704 
Heat:  A   Manual  for  Technical  and 

Industrial  Students,  747 
How  to  Estimate,  414 
Imperial    Health    Office    (Germany) : 

Reprinted  Reports  on  Two  Cases  of 

River  Pollution,  882 
Income  Tax  Simplified,  911 
Journal    of   tne  Regina   Engineering 

Society,  911 
Land  and  Mining  Surveying,  260 
Law  and  Practice  of  Town  Planning, 

413 
Law  of  Extraordinary  Traffic  on  High- 
ways, 26 
Law  Relating  to  Highways,  49 
Leading  Markets  Abroad  for  British 

Goods,  414  a 

Letchworth  and  Hitchin  Handbook, 

London  Debt,  1911-12, 819 

Modern  Pumping  and  Hydraulic 
Machinery,  704 

Motor-car  Troubles  :  Their  Symptoms 
and  their  Cure,  819 

Natural  Rock  Asphalts  and  Bitumens, 
967 

New  English  System  of  Money, 
Weights  and  Measures,  and  of 
Arithmetic,  1019 

Northampton  Guide-book,  107 

Our  Village  Homes:  -Present  Condi- 
tions and  Remedies,  747 

Paint  and  Painting  Defects :  Their 
Detection,  Cause,  and  Cure,  747 

Photographic  Supplement  to  Stan- 
ford's Geological  Atlas  of  Great 
Britain  and  Ireland,  968 

Practice  of  Electrical  Wiring,    07 

Proceedings  of  the  American  Society 
of  Civil  Engineers,  107 

Proceedings  of  the  Institution  of  Civil 
Engineers,  107 

Records  of  London  Wells,  378 

Records  of  the  Survey  of  India,  Vol. 
II.,  704 

Specifications  for  Street  Roadway 
Pavements,  911 

Strength  of  Materials,  414 

Structural  Details  of  Hip  and  Valley 
Rafters,  260 

Structural  Economy,  704 

Structural  Engineering,  378 

Telephone  Directory,  A,  107 

Tithe  Rent-charge  Table,  260 

To  the  Continent,  819 

Trade  Waste  Waters:  Their  Nature 
and  Disposal,  891 

Transactions  and  Notes  of  the  Con- 
crete Institute,  260 

Willing's  Press  Guide,  260 
Public  Parks,  Laying  out  of,  17 
Purification  of  Swimming  Baths  Water, 

276,  283 


Q 


Quay  Extension  Works  at  Newcastle- 
upon-Tyne,  730 
Quantity  Surveyors'  Association,  695 


Rail  Corrugation  and  British  Standard 

Tramrails,  19,  44,  92 
Railless     Traction,      London     County 

Council  and,  892 
Railway  Demurrage  Charges,  129 
Railways  and  Road  Vehicles.  355 
Refuse  Collection  Systems,  402 
Refuse  Destruction,  136 
Refuse  Destruction  and  Steam  Raising, 

109 
Refuse  Destruction  in  1912, 165 


Refuse  Destructors,  Transatlantic,  1015 

Refuse  Destructor  Test  at  Smethwick, 
803 

Refuse  Disposal,  1892-1913,  79 

Refuse  Disposal  at  Swansea,  96 

Refuse  Removal  at  Bradford,  27 

Regent's  Quadrant  Rebuilding  Com- 
mittee, 197 

Registration  of  Surveyors,  719 

Reinforced  Concrete,  611 

Reinforced  Concrete  Bridge  Design,  S73 

Reinforced  Concrete  Design,  Economy 
in,  419 

Reinforced  Concrete  Fencing  for  Parks, 
(26) 

Reinforced  Concrete  Fire  Resisting 
Doors,  957 

Reinforced  Concrete,  London  County 
Council  and,  977 

Reinforced  Concrete  Structures,  Factor 
of  Safety  in,  93 

Reminiscences  of  a  Municipal  Engineer, 
277,  278 

Reservoir  Storage  in  Relation  to  Stream 
Flow,  981 

Retaining  Walls,  631 

Rhyl  Urban  District  Council  and  Con- 
sulting Engineer,  1007 

Richmond,  Surrey,  Baths,  575 

Rivers  Boards  and  Sewage  Disposal,  295 

Roadman's  Wedding,  The,  16 

Roads  and  Streets:— 

Advice  and  Assistance  for  Surveyors 
of  Small  Districts,  656 

"Akonia,"  771 

Amenities  of  Surrey  Lanes,  572 

American  Road  Congress,  1021 

An  American  Sidcup,  (28) 

Ancient  Roads  in  Herts,  291 

Arterial  Roads,  371 

Asphalt  Carpet  on  Concrete  Crust, 
987 

Asphalts  and  Bitumens,  505,  574,  601, 
668 

Association  of  Bitumen  and  other  Pav- 
ing Materials  Manufacturers,  504 

Bamboo  Matting  Road  Bed,  241 

Bath  Road  :  Five  Miles  of  Asphalt,  560 

Bituminous  Materials,  19,  20,  44,  108, 
136,  259,  388,  426,  484,  504 

Brentford  By-pass  Road,  860,  864 

By-pass  Roads,  830 

Camberwell,  111 

Canada,  528 

Canada  and  the  Road  Congress,  255 

Capital  Expenditure  and  Road  Main- 
tenance, 292 

"Camarco"  Pavement  in  Berkshire, 
290 

Carpeting  Principle,  6, 127 

Cement  Binding,  918 

Central  Committee  on  Roads  and 
Road  Traffic,  743,  756 

Centralisation  of  Highway  Control,  17 

Chicago,  101 

Circulation  of  Official  Reports,  657 

Columbia  University  Highway  Engi- 
neering Course,  45 

Congress  Delegates'  Expenses,  441 

Consistency  of  Bituminous  Materials, 
426,  484 

Cornwall,  106,  125,  624 

Cost  of  Main  Roads,  370 

Cost  of  Road  Tarring,  286 

Country  Roads  Board  of  Victoria,  559, 
652,  677,  719,  810,  868 

Creep  of  Street  Pavements,  387 
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Minutes  of  Proceedings 


The  L.C  B  : 
A  Year's  Work. 


The  forty-first  annual  report 
of  the  Local  Government  Board, 
which  has  recently  heen  issued,  is 
a  very  interesting  document  throughout.  Ii  covers 
far  too  wide  a  field,  however,  for  us  to  deal  with  the 
whole  of  it,  and  we  shall  therefore  confine  our 
comments  to  that  section  of  it  which  is  devoted  to 
public  health  matters.  In  regard  to  the  housing 
of  the  workingclasses.it  is  very  satisfactory  to  note 
that,  the  board  has  abundant  evidence  of  the  in 
ing  interest  with  which  local  authorities  in  general 
regard  this  important  subject,  and  it  is  a  matter  of 
considerable  satisfaction  that  this  increasing  interest, 
whether  it  be  due  to  a  better  appreciation  of  the 
necessity  of  dealing  with  unsatisfactory  housing 
conditions  or  to  pressure  from  the  board  or  to  the 
foroe  of  public  opinion,  is  resulting  in  increased 
activity  in  the  direction  of  applying  and  enforcing 
the  various  remedial  powers  confei'red  upon  the 
local  authorities  by  the  Housing  of  the  Working 
Classes  Acts  and  the  Public  Health  Acts.  These 
results  must  be  attributed  hugely  to  the  additional 
(lowers  and  facilities  conferred  by  the  Act  of  1909, 
and  to  the  more  systematic  inspection  of  the  various 
districts  in  regard  to  housing  conditions  which  is  in 
of  being  carried  out  under  section  17  of  that 
Act  and  the  regulations  prescribed  thereunder. 
The  activity  of  local  authorities  is  not  confined  to 
any  one  aspect  of  the  housing  question,  but 
extends  to  dealings  with  unhealthy  areas,  to  the 
repair  or  closing  of  insanitary  houses,  and  to  the 
provision  of  additional  accommodation  for  pi  rsoria 
of  the  working  classes. 

The  report  shows  that  considerable  progress 
has  been  made  in  regai'd  to  town  planning  matters, 
authority  having  been  given  during  the  period  covered 
by  the  report  forthepreparationof  fourteen  schemes. 
Reference  is  made  to  the  Town  Planning  Confer- 
ence held  at  West  Bromwich  in  -Inly,  1911,  under 
the  auspices  of  the  Institution  of  Municipal  and 
County  Engineers,  and  it,  is  pointed  out  that  one  of 
the  most  striking  features  of  the  conference  was  the 
careful  investigation  by  many  of  the  delegates  of 
some  of  the  more  general  problems  connected  with 
town  planning,  such,  for  example,  as  the  width  and 
construction  of  streets.  The  report  goes  on  to  say 
that  the  great  variation  in  the  opinions  expressed 
on  many  important  points  of  a  practical  nature 
would  seem  to  show  that  the  time  had  not  yet  arrived 
at  which  it,  would  be  prudent  to  attempt  to  lay  down 
a  complete  code  of  general  provisions  for  insertion 
in  town  planning  schemes  submitted  for  approval. 
The  opinion  is  expressed  that  the  question  of  pre- 
scribing such  general  provisions  under  section  55  of 
the   Act    of   1909   must    be   deferred    further  until 


experience  has  been  gained  in  reference  to  thp 
desires  and  aspirations  of  local  authorities  on  the 
various  subjects  which  may  he  dealt  with  in 
schemes.  In  the  meantime  the  board  have  offered 
to  render  any  assistance  in  their  power  in  regard  to 
the  provisions  to  be  included  in  schemes,  and  many 
conferences  have  taken  place  with  their  officials  on 
this  subject. 

One  of  the  most,  important  matters  which  the 
hoard  has  in  hand  at  the  present  time  is  the  com- 
pilation of  the  return  ordered  by  the  House  of 
Commons  in  1910  as  regards  each  water  under- 
taking and  the  supply  of  water  to  each  district  in 
England  and  Wales.  This  made  substantia!  pro- 
gress during  the  year.  On  March  31st,  1912, 
"2,824  returns  had  been  received  from  local  authori- 
ties, companies,  and  private  proprietors,  and  only 
a  small  number  were  outstanding.  The  Forms  for 
the  return  are  necessarily  somewhat  complicated, 
and  difficulty  lias  been  experienced  in  getting  them 
filled  up  correctly.  The  time  and  trouble  involved 
in  filling  up  the  forms  should  not  be  gradged  by 
water  authorities,  in  view  of  the  importance  and 
value  of  the  return  when  completed.  The  report 
deals  with  many  other  nvitters  of  interest,  and 
affords  clear  i  of  the  magnitude  of  the  work 

of  the  board  and  the  zeal  with  which  its  various 
duties  are  discharged. 


New  South  Wales 

Hardwoods  : 

Prof.  Warren's 

Experiments. 


A  paper  of  much  interest  to 
engineers  concerned  with  struc- 
tural work  was  read  before  the 
Society  of  Arts  recently  by 
Prof.  W.  H.  Warren,  m.ixsi.  c.E., 
Who  described  the  methods  which  hs  uses  in  carry- 
ing'out  tests  on  the  timbers  of  New  South  Wales, 
and  presented  very  valuable  data  relating  to  these 
timbers  as  materials  for  bridgework  and  in  struc- 
tural engineering  generally.  The  Fact  that  the 
average  life  of  the  timber  bridges  of  the  Public 
Works  Department,  of  New  South  Wales  is— with, 
of  course,  the  exception  of  the  floors — twenty-five 
years  is  of  much  significance  ;  and,  as  Prof.  Warren 
pointed  out,  this  average  life  would  be  increased  if 
more  attention  were  paid  to  the  proper  seasons  for 
felling  the  trees  and  to  the  seasoning  of  the  timber 
before  use,  as  well  as  to  the  significance  of  locality 
of  growth  upon  the  probable  value  of  a  given 
species.  Prof.  Warren  has  seen  sound  timbers 
taken  from  bridges  which  had  been  in  use  from 
forty  to  sixty  years  ;  and  if  we  assign  to  each  of  the 
factors — season  of  felling,  locality  of  growth,  ami 
seasoning — an  infiuence  separately  worth  only  1" 
oer  cent  on  the  life  of  the  bridge,  we  gel 
as    a    result    a    probable    average     life    of    about 
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thirty-three  years — a  figure  which  might  be 
further  increased  by  an  application  of  accu- 
mulated experience  as  to  tlie  best  means  of 
making  joints  and  the  ways  in  which  decay  may  be 
delayed  after  the  bridge  is  built.  The  considera- 
tions embodied  in  the  last  sentence  above  are 
adduced  by  way  of  comment,  but  will  probably  be 
endorsed  by  most  engineers  who  are  experienced  in 
work  with  timber,  and  will  no  doubt  have  a 
visible  result  in  the  average  life  of  recently  built 
bridges  in  Australia.  A  valuable  feature  of  the 
tests  made  on  the  Xew  South  Wales  hardwoods  is 
the  series  in  which  compression  tests  were  repeated 
with  specimens  containing  different  proportions  of 
moisture,  the  loss  of  strength  with  increase  of 
moisture  content  being  in  many  cases  considerable, 
and,  what  is  perhaps  of  equal  importance,  being 
much  less  with  some  timbers  than  with  others. 
For  instance,  in  a  series  of  compression  tests,  which 
pave  results  ranging  from  about  10,000  lb.  to 
7,4001b.  per  square  inch  with  15  per  cent  of 
moishtre,  the  loss  of  strength  at  35  per  cent  of 
moisture  was  as  much  as  2,5001b.  per  square  inch 
for  Wboly  butt,  more  than  2,0001b.  for  South  Coast 
turpentine,  2,750  lb.  for  North  Coast  turpentine, 
and  2,800  ib.  for  brush  box  ;  while  for  grey  box 
the  loss  was  only  800  lb.  per  square  inch,  for  blue 
gum  1,1501b.,  and  for  Colonial  teak  5501b.  Another 
important  series  of  tests  was  that  carried  out  on 
columns  or  struts  of  various  lengths.  The  series 
included  tests  with  pieces  of  square  section  with 
ratios  of  lens'th  to  diameter  in  several  classes  about 
27  to  3-2,  8  to  10,  16  to  20,  and  20  to  24,  and  it 
was  found  that  a  straight  line  formula  could  be 
established  for  a  number  of  important  woods 
through  a  practically  useful  range  of  ratios  of 
length  to  diameter. 

*  *  * 

Prof.  Warren  has  carried  out 
T7mSactS8'        bending    tests    on    specimens    of 

and  Sand-blast  ample  size,  the  span,  in  the  case 
Tests.  0I  tDe  series  shown  with  his  paper 

being  11  ft.,  and  the  section  about 
square,  ranging  from  9  to  10  in.  An  important 
feature  of  these  tests  is  that  the  load  is  applied  at 
two  points  equidistant  from  the  centre  of  the  span. 
The  results  illustrate  the  importance  of  time  in 
seasoning.  In  the  case  of  grey  ironbark,  for 
instance,  1,072  days'  seasoning  gave  a  beam  with  a 
modulus  of  rupture  of  14,300  lb.  per  square  inch, 
and  a  seasoning  of  559  days  only  11,0001b.,  and 
similar  results  were  obtained  with  blue  gum.  As 
regards  the  results  with  tallow- wood  and  blackbutt 
no  such  difference  was  found;  possibly  a  shorter 
seasoning  brings  these  timbers  nearly  to  full 
strength.  In  these  tables  a  small  diagram  shows, 
in  each  case,  the  position  of  the  annual  rings  in  the 
beam  as  tested.  The  impact  tests  which  Prof. 
Warren  described  are  carried  out  in  a  very  ingenious 
manner,  and  have  an  important  bearing  upon  the 
value  of  the  timbers  for  floors  of  bridges  and  of 
buildings.  The  specimens  tested  were  short  beams 
about  2  in.  square  in  section  on  a  span  of  2  ft.  • 

To  municipal  engineers  the  most  interesting  part 
of  the  paper  is  probably  that  in  which  sand-blast 
tests  are  described.  These  tests,  in  which  a  stream 
of  sand  is  directed  into  the  specimen  by  means  of 
a  steam-jet,  give  some  idea  of  the  wearing  qualities 
of  different  woods  used  for  town  paving,  the  manner 
in  which  wear  takes  place  being  recorded  as  well  as 
the  loss  of  weight  under  a  test  of  given  duration 
with  a  known  quantity  of  sand.  The  proportionate 
amounts  by  volume  of  the  wood  removed,  reduced 
to  a  definite  standard,  are  as  follows,  for  four  kinds 
of  wood :— Spotted  gum,  22'4  ;  blackbutt,  28"9 ; 
tallow-wood,  30-6  j  and  jarrah,  332.  Though,  of 
course,  only  summaries  of  his  fuller  records  of  the 
important  work  which  he  has  carried  out  in  this 
branch  of  experimental  engineering  at  Sydney 
University,  the  contents  of  this  paper  are  suf'licient 
to  enable  the  engineer  and  architect  to  select 
suitable  timbers  for  various  purposes,  not  only  by 
the  name  of  the  species,  but  also  with  regard  to  the 


district  in  which  the  trees  are  grown;  and, 
altogether,  the  paper  forms  a  valuable  contribution 
to  the  literature  on  the  subject. 


..  ",  The    sinking    of    land    as    the 

"tS""1       reaBlt   of   ™™'»g   <*r   of   pumping 
Pumping  .  ,  °  *        i      6 

and  Highway  on  a  large  scale  has  otten  led  to 
Subsidence.  the  necessity  for  the  diversion  of 
highways,  or  to  considerable  ex- 
penditure in  keeping  them  up  to  the  proper  levels, 
and  the  legal  points  arising  in  such  cases  have,  from 
time  to  time,  received  attention  in  our  pages.  The 
engineering  features  of  such  subsidences  are  often  of 
considerable  interest.  The  sinking  sometimes  occurs 
gradually,  as  the  abandoned  workings  underground 
cave  in  a  little  at  a  time,  or  with  the  continuous 
removal  of  rock  salt  by  pumping  which  carries  off 
the  salt-saturated  water  and  establishes  a  current  of 
water  capable  of  taking  up  more  salt  in  solution,  and 
so  gradually  removing  solid  rock  salt  which  was 
supporting  the  strata  above  it.  In  other  cases  the 
strata  bridge  the  hollows  for  a  time  and  then  cave 
in  suddenly  in  a  way  which  occasions  much  incon- 
venience to  the  inhabitants  of  the  neighbourhood, 
and  sometimes  exposes  them  to  considerable  dangers. 
In  a  recent  illustrated  article  in  The  Engineer  there 
is  a  description  of  sudden  sinkings  of  this  character 
in  the  Northwich  district,  where  a  deep  crater  has 
been  formed  at  the  site  of  an  old  mine  shaft  which 
the  inhabitants  tried  in  vain  to  close  by  mi 
which  seem  to  have  been  by  no  means  well-conceived. 
In  this  neighbourhood  a  road  called  Dunkirk-lane, 
which  in  1878  was  a  much  frequented  highway,  has 
been  submerged,  and  all  attempts  to  maintain  it 
have  been  abandoned.  The  Warrington-road  has 
had  to  be  diverted  in  two  places,  at  one  of  which  the 
site  is  said  to  have  sunk  30  ft.  in  the  past  sixty 
years,  the  surface  having  been  maintained  by  tipping 
cinders. 

Subsidence  may  occur  as  the  result  of  pumping 
even  in  places  where  salt  is  not  removed,  possibly 
by  the  gradual  removal  of  earthy  matter,  or,  more 
generally,  by  a  lowering  of  the  water-levels  in  strata 
which  had  previously  been  in  equilibrium  with  the 
water  pressure  as  one  of  the  balancing  forces.  The 
pumping  from  the  Severn  Tunnel  had  the  effect, 
some  years  ago,  of  giving  to  some  of  the  fields  on  the 
right  bank -of  the- river  a  mottled  appearance,  due  to 
small  subsidences  which  were  resisted  by  the  patches 
of  turf  between  the  hollows,  making  the  fields  look 
like  a  bog  from  which  the  water  had  recently  been 
drained.  A  farmer  in  the  neighbourhood  had 
stipulated  that  if  his  water  supply  failed  after 
the  pumping  started  he  should  be  provided  with 
a  piped  supply,  and  this  had  to  be  done,  for  the 
water  dealt  with  was  found  to  include  that  in 
neighbouring  strata,  and  not  only  that  water  per- 
colating through  the  bed  of  the  Severn.  Apart  from 
the  more  striking  instances  of  subsidence  due  to  the 
lowering  of  water  levels,  there  are  many  examples  of 
injury  on  a  small  scale  being  done  to  highways  by 
lack  of  attention  to  the  probable  effects  of  lowering 
either  visible  or  underground  water  levels  affecting 
the  road  either  directly  or  through  adjacent  and 
underlying  strata. 


Bac*eria-and  Although    the    description   ap- 

other  Organisms.  Phed    to    modera    principles    of 

sewage  treatment  is  now  "  biologi- 
cal," at  one  time  the  word  "bacterial"  was  generally 
adopted  under  the  impression  that  the  greater  pari , 
if  not  the  whole,  of  the  work  of  purification  was 
performed  by  those  microscopic  organisms  known  as 
"  bacteria."  Later  investigations  in  various  quarters 
demonstrated  that  other,  higher,  forms  of  life  also 
played  an  important  role  in  this  process.  Worms 
of  various  kinds,  some  extremely  small  in  size, 
insects  of  numerous  kinds,  infusoria  and  other 
organisms  were  found  in  large  numbers,  especially 
in  slate  beds  and  filters,  and  one  of  the  most  notice- 
able forms  of  insect  life  associated  with  sewage 
filters  even   by  the  layman  was  a  peculiar  form  of 
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By,  often  found  in  immense  swarms  on  sewage  works. 
Many    have    doubtless    wondered    whether    and    to 
what   extent    these  insects   have  any  influence  upon 
the  processes   of    purification   which  take  place   in 
the    filters    and   beds,  and  some  specially  interesting 
observations    upon   this  point  are  given  in  the  last 
annual  report  (April  1st,  1911, to  March  31st,  1912), 
prepared  by  Mr,  H.    D.    Bell,   the   manager  of    the 
sewage  disposal    works  at    Stratford-on-Avon.      It 
was  noticed  that,  on  restarting  the  high-level  perco- 
lating  filters    after  they  had  been  given  a  consider- 
able rest,  the  percentage  of  purification  fell  to  below 
88  per  cent,  and  there  was  a  very  large  reduction  in 
the    numbers    of    Poduridea^    Aquatica,  or    Podura 
(the   scientific  name  of  the  flies  referred  to  above), 
and    as   the  winter  approached    ponding    recurred. 
On    the   low-level  filters,    which    had  practically   no 
rest   during  the  dry,  hot  weather,  no  pondage  took 
place,    high    nitrates    were    maintained,    and    vast 
numbers  of  Podura  were  present   in  the  material  of 
which     the    filters     were     funned.       "  During    the 
subsequent    winter    months    the     high-level     filters 
were  given  alternate   working  and    resting  periods, 
and  several  bucketsful  of  the    Podura   were   distri- 
buted  over  the    surface,    with    the    result,  that   the 
nitrates   in  these   filters   have  become   normal,    the 
Podura  more  numerous,  and  the  pondage  stopped  on 
all  except  one  of  these  filters,  and  the  latter  is  daily 
becoming  more  normal."    Research  work  was  carried 
out  during  the  year  in  the  form  of  qualitative  experi- 
ments with  a  view  to  discovering  what  gases  were 
evolved  by  the  Podura  in  their  life  processes,  but  the 
results   obtained  up   to  the    time   when   the    report 
was  prepared  were  not  sufficiently  definite  to  justify 
any  exact  conclusions.     We  gather  from  the  words 
used   in   this   report  that,   although   the   insects   in 
question    are   referred    to    as   flies,   it   is   not   in   its 
fly  form,  but  iu  the  larval  stage  of  its  life — the  well- 
known  very  small  bluish-coloured  maggot — that  its 
work    in    the    filters    is    performed,    and    Mr.    Bell 
apparently  assumes  that  this  work  includes  disinte- 
gration of  the  colloidal  growths  on  the  surface  of  the 
filtering    material.      Definite   information   on    these 
points   would    be    veiw    useful.      It   would    also    be 
interesting   to    have    a   fully  -  detailed    life    history 
of  this  fly,  and  to  know  its  origin  in  the  case  of  new 
sewage  filters,  also  whether  it  is  the  cause  or  the 
effect  of  the  processes  which  take  place  in  the  work 
of   decomposition    of  organic    matters   in    a   sewage 
filter.      Investigations   of  this    kind    are   extremely 
valuable,    but    are    so    seldom    attempted    in    this 
country  that  we   hope  Mr.   Bell  will  continue   the 
research  work  he  has  so  ably  commenced,  and  we 
look  forward   with    interest   to    the   publication    of 
further  results  of  his  observations  in  his  next  report. 


The  Action 

of  Acids 

on    Concrete. 


The  development  of  reinforced 
concrete  practice  and  the  variety 
of  purposes  for  which  that  mate- 
rial can  be  adapted  have  given  a 
new  significance  to  the  study  of  the  action  of  different 
acids  and  other  substances  on  concrete.  This  subject 
was  dealt  with  at  the  last  meeting  of  the  Concrete 
Institute  in  an  able  paper  by  Mr.  W.  Laurence 
Gadd,  f.i. a,  m.c.i.,  in  the  course  of  which  there 
appeared  some  valuable  tables  showing  the  com- 
parative strengths  of  concrete  when  immersed  in 
water  in  the  usual  way  and  when  subjected  to  the 
action  of  certain  other  substances,  such  as  beer  or 
milk,  with  which  concrete  may  be  brought  into 
contact  in  actual  practice.  Mr.  Gadd's  experiments 
demonstrated  the  probability  that  the  whole  of  the 
series  of  higher  fatty  acids  is  detrimental  to  con- 
crete. As  regards  the  mineral  acids,  the  most  usual 
case  in  which  these  are  brought  into  contact  with 
concrete  is  through  the  atmosphere  of  towns  in 
which  sulphurous  gases  become  oxidized  to  form 
sulphuric  acid  which  acts  on  the  buildings.  There 
can  be  no  doubt  as  to  the  detrimental  effect  of  such  an 
action,  although  it  is  not  so  marked  as  in  the  case  of 
certain  stones.  This  may  be  due  to  the  fact  that 
the  surfacejjpores  of  concrete  become  closed  with  a 


deposit  of  calcium   sulphate,    which  affords  protec- 
tion from  further  action  of  the  acid. 

Mr.  Gadd  disposed  very  effectively  of  the  pro- 
posal, which  has  gained  some  ground  in  America  of 
late,  to  incorporate  a  certain  small  amount  of  oil  or 
fat  with  concrete  so  as  to  render  it,  dustless  and 
waterproof.  He  pointed  out  that  the  natural 
instinct  of  the  concrete  worker  has  always  led  him 
to  avoid  oil  or  grease  as  far  as  possible,  and  he  has 
been  right.  Whether  we  accept  the  crystallisation 
theory  or  the  colloidal  theory  of  the  setting  of 
rement,  the  presence  of  oily  matters  must  interfere 
with  the  process  of  setting,  even  assuming  that  the 
oil  has  no  chemical  action  with  the  constituents  of 
the  cement.  Furthermore,  oil  does  not  readily  mix 
with  water,  and  has  a  tendency  to  collect  in  globules, 
which,  however  small,  are  a  source  of  weakness  to 
the  concrete.  The  conclusions  which  Mr.  Gadd 
drew  from  the  theoretical  and  experimental  data 
before  him  were  that  the  addition  of  oil  or  fat  of 
any  kind  to  concrete  results  in  a  weakening  of  the 
strength  ;  that  animal  and  vegetable  oils  have  a 
direct  action  on  green  concrete,  and  in  time  will 
bring  about  its  destruction  ;  that  indurated  concrete 
is  less  liable  to  be  attacked  by  oils  and  fats  ;  and 
that  oil-mixed  concrete  is  not  rendered  more  water- 
proof. 

*  *  * 

The  second  thoughts  of  the 
Newtownards  Newtownards  (co.  Down)  Urban 
Surveyor's  Salary.  1-,lstrict  councillors  with  respect 
to  the  vacant  surveyorship  were 
obviously  an  improvement  on  the  first.  In  their 
advertisement  they  fixed  the  salary  at  £100  a  year, 
and  in  response  they  received  applications  from 
twenty-five  candidates.  Their  estimate  of  these 
applications  is  to  be  conjectured  from  the  fact  that 
they  held  a  special  meeting  at  which  they  rescinded 
the  resolution  fixing  the  salary  at  £100  a  year,  and 
followed  this  up  by  appointing  Mr.  J.  L.  Peacock, 
"  at  present  in  the  service  of  the  council,"  surveyor, 
at  a  salary  of  £150  per  annum.  It  is  probable  that 
the  twenty-five  candidates  who  sent  in  their  appli- 
cations on  the  strength  of  the  advertisement  are 
disposed  to  nourish  a  grievance  at  the  treatment 
they  have  received,  and  it  must  be  allowed  that  the 
council's  procedure  is  somewhat  unusual,  if  not 
arguably  irregular.  There  is,  however,  something 
gained  from  the  professional  point  of  view  by  the 
fact  that  the  principle  of  a  higher  financial  status 
for  the  council's  surveyor  has  been  finally  and,  it 
is  to  be  trusted,  permanently  admitted,  and  the 
councillors  sternly  resisted  the  pleadings  of  a 
deputation  of  ratepayers  in  favour  of  appointing 
an  officer  at  the  inadequate  salary  originally  offered. 
This,  at  all  events,  is  something  attempted,  some- 
thing: done. 


Planning 

of 

Workmen's 

Houses. 


Inanother  column  will  be  found 
a    letter    from     Miss     Margaret 
Tabor  commenting  on  the  paper 
on  Working   Class  Housing  read 
lately    before    the   Institution  of 
Municipal  Engineers  by  Mr.  S.   Palmer,  p.a.s.i.,  and 
reproduced   in   our    issue  of    the    20th    ult.      Miss 
Tabor's  experience  is   such  that  any  opinion  which 
she   expresses   on  this   subject    is    well    worthy   of 
attention,  and  while  she  agrees  with  Mr.  Palmer  on 
the  desirability  of  getting  the  working  classes  to 
dispense  with   "  that  bogey  the  sitting-room,  which 
is  hardly  ever  used  except  for  knick-knacks,"  she 
does  not  approve  of  his  way  of  surmounting   the 
difficulty.      Miss  Tabor's    suggestions    are,    in    our 
opinion,  on  the  right  lines,  and,  as  stated  above,  are 
based  on  a  large  experience  of  the  habits  of  working- 
class  tenants.     We  further  agree  with    her  plea  for 
the   retention    of    the  bedroom    fireplace,    both    on 
account   of  its  practical  utility   in   case  of  sickness 
and  as  a  means  of  securing   ventilation.     The  prac- 
tical  and    economical    planning    of    working-class 
dwellings  is  a  subject  of  such   importance  that  we 
shall  be  glad  to  receive  the  opinions  of  our  readers 
on  Miss  Tabor's  suggestions. 

p* 
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Sludge  Disposal  at  Bradford. 

DESCRIPTION    OF    NEW    WORKS. 


One  of  the  largest  schemes  for  the  treatmenl  of 
sewage,  and  one  which  entails  an  expenditure  of 
£1,250,000,  is  now  being  carried  out  by  the  Corporation 
of  Bradford.  The  original  works  at  Frizinghall  having 
proved  I  i  be  inadequate,  an  estate  at  Esholt,  covering 
an  area  of  1,856  acre?,  situated  to  the  N.E.  of  the  city, 
and  about  0  mile-  distant  from  the  centre  of  the  town, 
was  purchased  in  1906. 

The  area  of  the  City  of  Bradford  is  22,844  acres,  and 
the  population  288  500.  Of  this  an  area  of  14,578 
acre-  and  population  of  259,750  is  in  the  watershed  of 
the  river  Aire,  and  drains  naturally  to  the  new  scheme 
herein  n    -  the  remaining  area  of  the  city,  8,266 

acres  in  extent,  with  a  population  of  28,750,  is  in  the 
watershed  of  the  river  ('alder,  and  is  served  by  modern 
and  efficient  works  already  completed  which  need 
no;   he  further  considered  here. 

The  Esholt  scheme  as  a  whole  received  the  sanction 

of   the  Local    Government   Board   in  April,   1909,  the 

ntra<  i  was  let  in  July.  1909,  and  the  first  section 

■  if  the  works   has  recently  been  opened  by  the  Lord 

Mayor  of  Bradford  (Alderman  J.  B.  Moorhouse,  j.p.). 

The    plant    for    dealing    with   the   sludge   has    been 

i- >•  d  from  the  old  works  at  Frizinghall,  and  housed 

in  new  and  commodious  buildings  at  Esholt.  and 
■   has  been  found  necessary  to  retain   for  tie 


&  J.  Weir,  Limited,  and  feed  tin'  water  from  a  feed- 
water  heater  supplied  by  Messrs.  Royles,  Limited, 
heated  by  exhaust  steam  from  the  engines. 

The  engine  house,  measuring  120  ft.  by  40ft.,  con- 
tains two  non-condensing  steam  engine  air  compress*  a  - 
having  steam  cylinders  12  in.  and  19  in.  diameti  r,  and 
air  cylinders  11  in.  and  17  in.  diameter,  supplied  by 
Messrs.  Rpbey  &  Co.,  Limited,  Lincoln,  and  capable 
of  compressing  700  cub.  ft.  of  free  air  per  minute  to 
a  pressure  of  100  1b.  A  transformer  station  at  the 
termination  of  a  pole  line  from  the  Bradford  Corpora- 
tion's electricity  system  -imple-  power  for  lighting 
and  other  purposes. 

The  water  tower,  measuring  18ft.  by  18 ft.,  contains 
a  ferro-concrete  water  tank  hoi. ling  17,000  gallons  of 
water,  and  in  the  basement  a  borehole,  266ft.  in  depth, 
has  been  sunk,  from  which  tic  water  is  forced  into 
the  tank  by  means  of  an  air  lift. 

The  .ores-',  .house,  measuring  237  ft.  by  92  ft.,  con- 
tains 128  sludge  presses,  64  of  which  have  been  made 
by  Messrs.  Manlove,  Alliott  &  Co.,  Limited,  of  Not- 
tingham, 36  by  Messrs.  John  Wilson  &  Son  (Jdhn- 
Sitone),  Limited,  of  Johnstone,  N.B.,  and  2S  are  e-\> 
being  made  by  Messrs.  Knowies  &  Co.,  of  Bradi 
complete  the  installation   of   128. 

Tho  grease  house,  measuring  ii-'!7  ft.  by  50  ft.,  con- 


Li;  \ni'Oiu>    Sludge    Disposal    Works. 


rig  the  "id  precipitation  tanks  at  Frizinghall 
tor  the  collection  of  the  sludge,  a  temporary  8-in.  steel 
pipe  line  i  o  in  \\  ong  ha  been  laid  down  to 
deliver  sludge  to  the  new  works.  The  main,  which 
path  of  thi'  Bradford  and  Leeds  and 
o]  <'anal-,  has  been  laid  in  such  a  manner 
that  it  ha-   sometimes   a   falling  gradient  and   some- 

reat  length  of  it  is 

]  a     fall  i'i   m  tie-  in1'')  to  the  outlet  end 

,-  70ft.     Ln     ■  [   :  to  get  sufficient  velocity  to  discharge 

.MCI  tons  of  thick  sludge  containing  only  80  per  . •.  n1 

I  into  the  main  with  the 

the  "  i'  hi-  "'  an'  lift  worked  upside  down,    ft 

is   found    that    the   pressure  on    the   inlet   end   varies 

from  .'X)  lb.  to  461b  !  udge   it 

.  tin-  main  by  compres 

.'.   buildii  g  IJ  acres,  a 

witli  a  '  i  ojii  the  qua  i 

B.  Whitaker  &  Sons  of  Horsforth,  near  Leeds. 
The  design  is  in  kee]  atui         th 

I  »gi  -I     in     appearance     and     the 

]  id  earth- 

works   around     the    building:    were    carried    out   by 
.  il.  Arnold  A:  Son-.  D  and  th      upei 

Messrs.  W.  Farn-sh  <v  Son-,  Bradford. 
'the  1-  ■  .    bj    68 !  I 

tain-  three  Stirling  a    ing  4,096  sq.   ft. 

th   chain   ■■ 

by  th.-    Co"  -  Limited. 

7    I  ■ .  md  lead 

200it.  high  by  Bfl  e  diametei         the  top. 

The    bo  ipp 


tains  16  grease  vats,  each  capable  of  purifying  6 
tons  of  grease,  with  a  grease  storage  tank  under 
capable  of  holding  1,000  tons,  al  o  grease  separators, 
sludge  boiling  vats  <and  rams. 

The  ferro-concrete  floors  and  staircases  were  exe- 
cuted by  Messrs.  The  Chain  Concrete  Company, 
Limited,  and  the  steel  roofs  by  Messrs.  Chi;  ton  < 
Co.,  of  Leeds.  The  contractor-  foi  t\ie  cast-iron 
pipes  were  Messrs.  Kno-wles  (V  Co.,  of  Bradford,  jind 
for  the  steel  tubing,  Messrs.  Taylor  &  Parsons,  Brad- 
ford, the  quantity  used  in  the  buildings  being  about 
I'   miles. 

The  sewage  of  Bradford  presents  unique  features 
on  account  of  its  strength,  i  h  iraoter  and  concentrated 
condition,  for  which  the  tirade  refuse  discharged  tato 
ewers  is  responsible,  and  on  account  of  this 
peculiar  character  the  sludge  disposal  works  p 
novel  features,  being  designed  for  the  reci 
grease  from  the  sludge.  The  method  adopted  by 
Mr.  Garfield,  the  engineer  of  the  scheme,  is  as  fol- 
low :  The  --lodge  on  its  arrival  at  the  receiving  banks 
is  lifted  to  the  boiling-up  vats  by  means  of  com- 
!     air.      More     it    is     heated     by     live    steam    and 

passed    into    i  liree   steel    vessel      placed    unden  eath, 

and    from    which    it     is    forced     by    C pre     ed    air    to 

the   sludj  press  Each    pr<        contain      17 

3  ft.  sq.    The  obji  ci   oi   heat  ing   I  he  sludge 
is    to    i  he   filter    pressing,    and    to 

liquid      '       gi   a itaii  ed    in    the    sludge.    The 

ning     .  ay  from  t  he  flltei   | 

-I    in    banks),    from    which    the    w&tei 
I   h"  i-:   again   into   i he  sewage  end   the  grea 
uio    the    purificat too    vat  .       From    these    vats    thf 
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grease  is  run  into  barrels,  pumped  into  tank  wagons 
on  the  adjoining  railroad,  or  discharged  into  the 
storage  vats,  whichever  ruaj  be  necessary.  It  has 
been  found  thai  the  100  filter  presses  nov  in  opera- 
tion produce  Erom  12  to  LS  tons  of  grease  per  twenty- 
four  hour's.  The  material  is  valued  at  from  £8  to 
E10  per  ton,  and  the  resulting  cake  is  more  valuable 


Railway  Company's  system  by  a  branch  railway  and 
-i  lings  altogether  measuring  \h  miles.  On  the 
branch  line  a  50-ton  weighbridge  has  been  placed  to 
weigh  the  inwards  and  outwards  traffic,  which 
amounts  to  about  Mil)  tons  per  day.  The  works  have 
been  placed  conveniently  near  the  Leeds  and  Liver- 
poo]    Canal,   and  a   canal   basin   capable   of   berthing 


than  that  usually  produced,  consequent  upon  the 
fact  that  it  contains  no  lime  and  only  28  to  30  per 
cent  of  moisture,  and  is  sold  at  the  price  of  3s.  per 
ton  .at  the  works,  where  it  is  loaded  direct  from  the 
filter  presses  into  the  railway  wagons  below.  The 
works  are  in  direct  communication  with  the  Midland 


four  boats  has  been  constructed.     Adjacent  to  this  n 
second  weighbridge  has  been  put   capable  of   weigh- 
ing 20  tons.    The   work.,  arc   also   served   by 
roadway,  so   that  excellent  facilities  are  affew 
the   receipt   and   despatch   of  goods   and   mate] 
low     rate.      The    makers    of    the    weighbridge 
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Messrs.  Samuel  Denison  &  Son,  Limited,  of  Hunslet, 
Leeds. 

Two  main  sewers  will  eventually  convey  the  sewage 
•  if  Bradford  to  Esholt.  The  larger  sewer  will  be  10ft. 
diameter,  with  a  gradient  of  1  in  2,000,  and  is  capable 
of  discharging  180,000,000  gallons  of  sewage.  This 
sewer  will  be  in  tunnel  for  4,807  yds.,  and  the  con- 
tract is  in  the  hands  of  Messrs.  Pethick,  Dix  &  Co., 
Westminster.  The  smaller  sewer  has  been  completed, 
the  contractors  being  Messrs.  H.  Arnold  &  Sons,  of 
Doneaster.  This  sewer  intercepts,  the  sew7age  of 
Eccleshill  &  Idle,  and  conveys  it  to  the  works  by 
gravitation,  the  cross  section  being  egg-shaped  in 
form,  3  ft.  6  in.  by  2ft.  4  in.,  1  mile  in  length  (one- 
third  of  which  is  in  tunnel),  with  a  gradient  of  1  in 
630,  and  capable  of  discharging  12,000,000  gallons  of 
sewage.  Into  this,  sewer  will  be  pumped  the  low- 
lying  area  of  Greengates.  where  a  pumping  station 
with  two  6-in.  centrifugal  pumps  of  the  "  Stereo- 
phagus "  type  is  now  being  erected.  These  pumps 
will  be  electrically  driven  and  automatically  con- 
trolled, and  have  been  designed  to  pass  unscreened 
sewage.  They  are  capable  of  raising  2,000,000  gallons, 
of  sewage  and  trade  effluent  through  a  12-in.  rising 
main  to  a  height  of  100  ft.  Tanks  have  been  pro- 
vided at  the  works  temporarily  to  treat  the  sewage 
of  these  districts  and  of  the  district  of  Yeadon  by 
chemical  precipitation,  the  effluent  being  finally  puri- 
fied by  land  filtration. 


METHODS  OF  ROAD  SURFACING. 


SIR    CEORCE    CIBB    AND    THE    CARPETINC    PRINCIPLE. 

The  remarks  of  a  correspondent,  under  the  heading 
"  Automobilism,"  in  the  issue  of  the  Times  of  the 
24th  ult.,  is  the  subject  of  a  letter  which  Sir  George 
Gibb,  chairman  of  the  Eoad  Board,  has  addressed 
to  that  journal. 

Sir  George  commences  by  observing  that  it  is 
always  pleasant  to  receive  praise,  but  sometimes 
embarrassing.  "Your  correspondent,"  he  says,  "re- 
fers in  complimentary  terms  to  the  '  scientific  work 
of  the  Eoad  Board,'  but  he  connects  this  with  refer- 
ences to  a  particular  method  of  road  surfacing  which, 
I  fear,  may  cause  misunderstanding. 

"  The  Road  Board  can  claim  no  credit  for  the 
methods  used  in  constructing  the  road  crust  on  the 
Victoria  Embankment  which  your  correspondent 
mentions  as  '  having  been  taken  in  hand  on  Road 
Board  methods.'  The  road  in  question  was,  I  think, 
completed  before  the  board  was  constituted,  but,  in 
any  case,  we  had  no  connection  of  any  kind  with  the 
work  or  the  methods  employed. 

"  Neither  have  the  board  indicated  any  preference 
for  the  method  which  your  correspondent  describes 
as  'putting  down  a  solid  floor  and  covering  with  a 
bitumen  carpet.'  Acting  on  the  advice  of  our 
Advisory  Engineering  Committee,  we  have  encouraged 


Interior   or    Press    House,    Bradford    Sludge    Disposal    Works. 


The  contract  now  in  hand  is  the  main  outfall  sewer. 
Other  works  to  be  constructed  are  as  follows:  — 

A  high-level  aqueduct  and  roadway  to  convey  the 
-ewage  across  the  Aire  Valley  733  yds.  long  and  80  ft. 
maximum  height. 

Precipitation  tanks  in  two  series,  covering  13i 
acres,  and  having  a  capacity  of  19,500,000  gallons. 

Detritus  tanks  of  a  capacity  of  1,000,000  gallons, 
and  storm- water  tanks  covering  an  area  of  7  acres 
and  of  a  capacity  of  11,500,000  gallons. 

An  area  of  bacterial  filters,  60  acres  in  extent,  are 
included  in  the  scheme,  but  at  present  these  are  in 
abeyance   pending  experiments  on  the   land. 

ffluent  channels  to  the  eastward  and  west- 
ward of  the  estate,  measuring  3i  miles,  and  varying 
in  Bize  from  10  ft.  by  4  ft.  to  3  ft.  by  1  ft.  6  in.,  are  to 
be  carried  out. 

An  an.-a  of  land  200  acres  in  extent  is  to  be  laid 
out  for  intermittent  downward  filtration,  and  a 
further  200  acres  of  land  is  available  for  surface  irri- 
gation. 

New  work-;  are  also  contemplated  for  the  manufac- 
ture of  sulphuric  acid,  and  also  for  the  drying  and 
disintegration  of  sludge  cake. 

The  engineer  of  ;  > .  Joseph  Garfield, 

For  the  10-ft.  diameter  sewer  and 

Aire   Valley   crossing   the   engineers  are    Mr.    James 

Watson,     M.iN-T.r.i;,     and     Mr.     Joseph     Garfield. 

K.nrsT.C.B.,   acting   jointly,   while   the   resident 

engineer    is    Mr.    Howard    Wontner-Smith,   assoc.m. 

<J.E. 


the  responsible  highway  authorities,  to  whom  it  is 
our  duty  to  make  advances,  to  use  many  different 
forms  of  bituminous  treatment  in  road-crust  construc- 
tion— painting  or  spraying  surfaces  with  tar,  grouting 
with  pitch  or  other  bituminous  material,  coating 
stone  or  slag  with  tar  before  laying  down  or  carpet- 
ing with  bitumen,  drawn  from  various  sources  of 
supply,  mixed  with  sand  or  other  materials.  But 
we  have  not  given  precedence  to  one  method  over 
another,  and  have  no  present  intention  of  doing  so. 
The  choice  must  depend  on  the  circumstances  of 
each  case.  Moreover,  the  carpeting  method  has  not 
yet  been  tried,  to  any  material  extent,  on  rural  main 
roads,  which  form  the  bulk  of  the  mileage  of  im- 
portant roads  in  the  country. 

"  I  do  not  wish  by  this  letter  to  depreciate  the 
carpeting  method ;  my  sole  object  is  to  remove  any 
impression  that  may  exist  that  the  board  or  their 
Advisory  Engineering  Committee  are  prepared,  at 
the  present  time,  to  advocate  the  general  adoption  of 
that  method.  The  arguments  in  favour  of  it  may 
prove  to  be  sound,  but  they  have  yet  to  be  tested  by 
practical  road  engineers  in  the  actual  execution  of 
work  to  a  much  larger  extent  than  has  hitherto  been 
done  in  this  country." 


Land   Transfer A  paper  on  "The  Land  Transfer 

'Scandal,'"  read  at  a  meeting  of  the  Law  Society 
by  Mr.  J.  S.  Rubinstein,  is  now  available  to  those 
interested  in  the  form  of  a  booklet  of  handy  size.  The 
printers  are  Spottiswoode  &  Co.,  Limited. 
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Fine  Grade  Filters,  Their  Use  and  Limits.* 

By    W.  H.  MAKEPEACE,  Sewage  Engineer  to  the  County  Borough  of  Stoke-on-Trent. 


It  is  generally  admitted  that  authorities,  particularly 
in  Staffordshire  and  adjoining  districts  (with  one  or 
two  exceptions),  have  adopted  line  grade  material  as 
their  agent  in  completing  the  purification  of  their 
sewage,  and  no  doubt  they  have,  in  a  large  number 
of  cases,  been  well  advised,  particularly  as  this  county 
happens  to  have  very  large  industrial  centres  situated 
on  the  banks  of  very  small  streams.  This  being  the 
case,  a  very  high  standard  of  purity  has  to  be  aimed 
at,  and  I  certainly  think  that  the  maximum  amount 
of  efficiency  can  be  better  obtained  in  the  minimum 
amount  of  space  by  the  use  of  this  material. 

Vine  grade  filters,  as  officially  recognised  by  the 
Royal  Commission  and  the  Local  Government  Board, 
consist  of  material  which  will  pass  through  a  i-in. 
sieve,  but  no  mention  appears  to  have  been  made  as 


into  the  surface  of  the  bed,  and  arranged  so  as  to  nut 
have  a  flushing  action  through  the  interstices  of  the 
filter,  is  far  superior  in  practical  results  i  >  the  jet 
action  which  you  get  from  a  revolving  arm.  At  the 
present  time  I  am  having  erected  a  series  of  jets 
which  are  arranged  bo  discharge  automatically  at 
fixed  intervals  in  an  expanding  and  contracting  form, 
the  idea  being  to  get  the  same  result  with  a  fixed 
jet  as  we  obtain  at  present  with  a  rectangular  distri- 
butor of  the  "Hartley"  type. 

The  total  area  of  fine  grade  filter  beds  belonging  to 
the  Sewage  Department  of  Stoke-on-Trent  is  17  acres ; 
the  sizes  of  the  material  vary  considerably  even  with 
this  definition.  At  the  Hanky  works  the  top  layer 
consists  of  1  ft.  of  i-in.  tu  J-ih.  cubes,  with  i-in.  under- 
neath.    At  the  Longton  works  there  is  a  similar  layer 


Fig.  2 


Fig.  3. 


(Details  of  jet  spray  adopted  on  rectangular  beds  of  flue  grade  media.) 


DIBECTiCN 


COAKSE   MEDIA. 

Fig.  4. 

(Details  of  jet  spray  adopted  on  circular  beds  of  eoarse  clinker  media.) 


to  whether  a  square  or  round  mesh  is  meant,  although 
generally  the  square  one  is  used. 

As  the  result  of  fifteen  years'  experience  in  the 
design,  construction  and  management  of  these  beds, 
I  venture  to  say  that  if  the  necessary  and  proper 
attention  is  given  to  the  preliminary  treatment  of  the 
sewage  prior  to  its  being  passed  on  them,  and  with 
the  co-operation  of  a  reliable  distributor,  this  type  of 
bed  is  far  superior  to  any  other. 

With  reference  to  the  preliminary  treatment  of 
sewage,  I  certainly  think,  in  spite  of  the  great  advances 
that  have  been  made  in  this  direction,  there  is  con- 
siderable room  for  improvement,  and  as  this  develops 
it  would  appear  to  be  reasonably  certain  that  the  fine 
grade  bed  would  become  even  more  popular. 

One  of  the  chief  conditions  which  must  be  enforced 
if  fine  grade  beds  are  to  remain  popular  is  the  question 
of  distribution.  In  the  department  under  my  control 
we  have  various  methods  of  distribution  adopted  on 
this  type  of  bed,  and,  as  the  result  of  my  observations, 
I  have  come  to  the  conclusion  that  a  distributor 
which  is  capable  of  discharging  the  sewage  in  a  thin 
film  form  in  such  a  manner  as  to  avoid  ploughing 

*  Paper  read  at  the  recent  annual  meeting  of  tbe  Association  of 
Managers  of  Sewage  Disposal  Works. 


16  in.  thick  of  |-in.  to  iV111-,  with  f-in.  underneath. 
At  Tunstall  the  upper  layer  is  1  ft.  thick  of  f-in.  to 
|-in.,  with  j-in.  underneath.  At  Burslem,  in  the  filters 
that  have  been  renovated,  the  upper  layer  consists 
■of  f-in.  to  rs-in.  cubes  1ft.  thick,  with  i-in.  under- 
neath. At  Fenton  the  upper  layer  is  f-in.  to  -fV-in., 
1  ft.  thick,  with  -f-in.  underneath. 

The  whole  of  the  distributors  are  designed  to  dis- 
charge at  the  rate  of  20U  gallon;  per  square  yard  per 
day,  and  with  the  exception  of  Longton  and  Tunstall 
that  rate  is  still  maintained.  At  Longton,  owing  to 
the  very  fine  material  on  the  surface,  which  contains 
a  considerable  amount  of  dust,  the  rate  of  flow,  in 
order  to  avoid  prolonged  pooling,  has  had  to  be  de- 
creased to  130  gallons.  At  Tunstall,  owing  to  the  upper 
layers  being  practically  the  same  size  as  the  layer 
underneath,  the  distributing  action  of  the  jets  from 
a  distributor  having  four  arms  was  such  as  to  upset 
at  the  200-gallon  rate  the  character  of  the  effluent, 
and  tire  rate  has  been  reduced  in  order  to  obt.i  a  the 
quality  of  effluent  which  we  consider  is  n 
in  our  district. 

From  hourly  records  taken  at  the  Hanley  works, 
where  there  are  9  acres,  it  would  no  doubt  be  inte- 
resting for  you  to  know  that,  during  the  past 
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months,   after   an   average   of  eight   year-'   work,   the 
analyses  of  the  combined  effluent  are  as  follows:  — 

Handley  Effluent  a>  Discharged  into  Rivbb  Trent. 

Average    samples    taken    consisting    of    hourly    collections 

throughout  one  month. 

Opacity  in  inches      ...         ...         32  50 

Chlorides  as  CI _        -         ••■         10'66 

3-minute  oxygen  absorption,  N  80,  KMn04, 

at  62  degrees  F °'21 

4-hours  oxygen  absorption,  N/80,  KMn  04, 

at  62  degrees  F °44 

Nitrate  as  nitric  nitrogen     ...         ...         •••  V9± 

00104 


Nitrites  as  nitrous  nitrogen... 
Total  solids 
In  solution 
In  suspension 
Free  ammonia 
Albuminoid  ammonia 


92  80 

90-88 

1-92 

007 

003 


The  number  of  hours  each  bed  has  worked  .luring 
the  twelve  months  is  given  below.  The  object  aimed 
Hi  fco  give  each  bed  its  equal  share 
of  work;  therefore  it  will  be  understood  that  where 
the  figures  are  below  the  average  of  a  half-year— 
namely.  4  380  hour-  -the  cause  is  generally  due  to 
the  bed  requiring  a  longer  period  of  rest.  The  number 
of  hours  in  the  5'ear  is  taken  as  8,760. 


Xo.  1  bed 

„    2  „ 

„    3  ., 

,.    4  ,. 

„    6  „ 

; 

»    8  i. 


2,332  hours 

6,041  „ 

6,450  ,, 

3,619  „ 
5,861 
5,326       ,, 

7,000  „ 

5,0S9  „ 

7,653  „ 


With  reference  to  the  question  of  pooling  in  fine 
grade  beds,  it  has  been  generally  understood  that  any 
-urface  pooling  is  detrimental  to  the  (diluent  almost 
immediately.  1  have  found  from  experience  that  this 
is  not  the  case,  as  in  many  instances  I  have  noticed 
that,  where  beds  have  pooled  for  as  long  as  a  month 
on  the  surface,  the  effluent  docs  not  show  any  signs 
of  serious  deterioration,  and  I  attribute  this  to  the 
fact  that  lateral  distribution  is  carried  on  through 
the  lower  parts  of  the  filter  to  a  greater  extent  than 
if  no  pooling  took  place.  Several  methods  to  cure 
temporary  pooling  have  been  tried,  and  the  most 
successful  one  at  present  met  with  is  to  place  ju-t 
under  the  surface  of  the  bed  a  few  rows  of  agricultural 
pipes  within  the  area  affected.    This,  on  many  occa- 

i  ns,  has  proved  sufficient  to  cure  this  area. 

In  order  to  keep  the  surface  of  the  beds  from  be- 
coming consolidated  a  special  rake  carried  on  the 
di.-tributor  has  been  designed  to  rake  over  the  beds, 
which  makes  it  possible  to  rake  1  acre  in  area  in  six 
hours  with  only  one  man. 

After  eight  years'  working  it  lias  not  been  found 
ary  to  renew  the  surfaces  of  the  beds,  and  a 
little  humus  is  being  discharged  from  the  bed. 

At  the  Burslem  works,  where  the  filter  material  was 
not  graded  uniformly  -or  piaced  in  the  bed  in  separate 
layers,  the  results  from  the  bacteria  beds,  although 
composed  largely  of  fine  media,  were  very  unsatis- 
factory, and  the  comparison  in  the  effluent  from  the 
beds   which  have  been  altered,  are  worth  noting:  — 


Opacity  in  inches     ... 

Chloride  as  CI. 

Three  minutes'  oxv- 
.  80,  KMn  04, 
degrees  F.    ... 

Four     hours'    i 

KMn      04,     ■'■■      62 
degrees  F.  ... 
Nitrate  as  nitric  N.  ... 

nonill 

Albuminoid    ammonia 

lids 

Solids    in   rasp 
Solids  in  solution 
Incubator  tests,   oxy- 
gen   absorbed      in 

four  days,at  26  deg- 
rees C 


Ori[_'innl 
\.t.h. 


Io0 
1320 


Renovated  Beds- 
\  verage  for  six  months. 
Apr.  1  to  Sep.  30,1912. 

2524 
1082 


.-To 

•47 

? 

1-90 

? 

0173 

•04 

0243 

02 

101-70       .. 

98-50 

8-40 

150 

97*03 

roo 


•19 


A-  Burslem  the  method  of  distribution 

to   which   fine  grade  filters   can    i 

ds,  in  my  opinion,  on  three  things— 


(1)  The  character  of  the  sewage,  which  must  lend 
it  elf  to  successful  tank  tre  itm«  til 

<•-''  Construction  of  the  lied.-,  in  uniform  layers  and 
size,   with  a   top   layer  perfectly   free   from  dust. 

(3)  Distribution  id'  the  sewage,  which  should  provide 
for  intermittent  discharges,  which  will  allow  the 
sewage  distributed  to  percolate  into  the  filters  before 
ii    to.  rived  any  other  discbarge. 

From  observations  apd  research  1  have  come  to 
Ihe  conclusion  that  a  fine  grade  filter  need  not  have 
a  greater  depth  than  4  ft..  providing  that  the  upper 
Layer  does  not  consist  of  particles  greater  than  ',  in., 
and  leu  less  than  12  in.  in  thickness,  and  1  would 
much  prefer  to  have  the  additional  area  of  the  beds, 
which  a  system  of  fine  grade  filters  will  permit  one 
lo  have,  than  a  coarse  grade  filter,  which  would  re- 
quire greater  depth  to  get  the  same  results. 

I  am  strongly  of  opinion  that  even  distribution  of 
sewage  over  a  bacteria  bed  largely  controls  the  life 
of  it;  the  more  perfect  tlrs  is  the  longer  the  life 
assuming  that  good  tank  treatment  has  been  given; 
ami  as  the  costs  of  renovating  beds  must  be  considei 
ably  Jess  in  the  case  of  fine  grade  filters,  compared 
with  a  coarse  one,  I  prefer  as  a  distributor  a  machine 
that  will  give  a  sufficient  dose  with  a  maximum  in- 
terval rather  than  a  small  one  at  a  minimum  interval, 
in  order  to  get  the  volume  on  whore  fine  grade  filter- 
are  used,  the  construction  of  fine  grade  flit*  i  i  - 
quires  very  careful  consideration,  and  a  good  sub- 
stantial floor  with  adequate  underdrainage  is  always 
necessary;  the  materia]  must  lie  laid  in  regular  layers 
and   size-,  and  practically  free  from  dust,  ami  be  as 

hard   and   cubical    a.-    possible.     There   is   n 

for  fine  built  walls;  in  fact.  I  would  much  prefer  to 
spend  the  money  often  used  in  this  way  for  additional 
tilt  ration  area. 

I  am  of  opinion  that  in  practice  the  Local  Govern- 
ment Board's  minimum  requirements  are  a  greal  im- 
provement on  their  old  conditions,  but  1  still  con- 
sider they  are  h'gh   enough. 


DEATH  OF  THE  BOROUGH  SURVEYOR  OF  DUBLIN. 


We  cegret  to  announce  the  death  of  Mr.  John  <;. 
O'Sullivan,  Assoc. m.inst.c.e.,  m.i.c.e.i.,  borough  sur- 
veyor and  city  engineer  of  Dublin,  which  occurred 
early  on  Christmas  Day  tit  his  residence.  7  Breffni- 
terrace,  Sandycove,  after  a  week's  illness.  Mr. 
O'Sullivan's  connection  with  the  Dublin  Corporation 
extended  over  a  period  of  nearly  twenty  years.  He 
took  up  the  duties  of  deputy  borough  surveyor  in  1900. 
and  on  the  resignation  of  Sir  Spencer  Harty  about 
two  years  and  a-half  ago  succeeded  to  the  position  of 
borough  surveyor  and  city  engineer.  An  important 
municipal  undertaking  with  which  he  was  closely 
identified  was  the  clearing  of  the  Cook-street  area, 
an  extensive  slum  district,  and  the  building  thereon 
id'  improved  artisans'  dwellings.  The  plans  for  the 
iew  Koundwood  reservoir  were  prepared  under  his 
direction,  and  he  hail  almost  completed  the  installa- 
tion of  an  electricity  plant  for  the  working  of  tin  main 
drainage  pumping  station.  In  the  field  of  administra- 
tion he  displayed  conspicuous  ability,  having  intro- 
duced important  reforms  in  the  working  of  his  depart- 
ment, by  means  of  which  increased  efficiency  was 
obtained  and  expenses  curtaifed.  One  who  knew  him 
intimately  said  of  him,  "He  was  one  of  the  successes 
of  Dublin;  a  man  of  enormous  working  powers,  one 
who  never  spared  himself,  and  wdio  was  succes  mi  a 
till  his  work.'' 

The  funeral  took  place  on  Friday  last  at  Glasnevin 
Cemetery,  and  was  attended  by  practically  every 
no  iiibor  of  the  Dublin  Corporation,  a  large  number  of 
city  officials,  and  the  representatives  of  every  pro- 
.V-  indicating  the  universal  respect  in  which 
Mr.  O'Sullivan  was  held  it  may  be  stated  that  the 
names  of  those  present  take  up  more  than  a  column 
of  the  Freeman's  Journal,  while  a  very  large  numb  I 
i   telegrams  of    j  inpalhy  were  received. 


Surveyors'  Institution  Employment  Register:  Colonial 
Appointments.— The  secretary  of  the  Surveyors'  Insti- 
tution from  time  to  time  ha    I □  asked  to  recommend 

practical   land    surveyors   with   a   good  knowledge  of 
orveying   in  bruraenti    lor   appo  ntmenis 
abroad.    Members   with   the  necessary  qualification 

rou-  of  -ii'  h  appointment  i,  are  invited  bo  send 

in  their  names  to  the  secretary,  Croat  George-street, 

8.W.,  stating  their  age,  qualifications,  and  -alary  re- 

\   special   file  of  such  names  will  be  kept    foi 

i    reference. 
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Institution  of  Water  Engineers. 

WINTER   GENERAL   MEETING   IN   LONDON. 

(Conclusion.) 


In  our  issues  of  the  20th  and  27th  ult.  we  repro- 
Un  l  i '.Hi.  rs  on  "Some  Recent  Examples  of  the  Pol- 
lution of  Public  Water  Supplies"  and  ''Advances  in 
the  Science  of  Water  Purification,"  by  Dr.  John  C. 
Thresh  and  Dr.  Adolph  Kemna  respectively.  These 
two  contributions  were  submitted  tor  consideration 
at  the  recent  winter  meeting  of  the  Institution  of 
Water  Engineers,  held  in  London,  and  were  discussed 
together. 

Dr.  Kemna.  before  giving  a  rlsurnt  of  his  paper, 
said:  What  I  have  to  say  is  the  outcome  of  a  prac- 
tical experience  of  over  twenty-five  years.  I  have 
said  to  the  engineer  repeatedly  that  he  is  not  scien- 
tific enough,  and  I  remember  in  this  room  having 
been  taken  to  task  by  that  able  and  fluent'  speaker 
Mr.  Jones.  He  represented  me  on  the  basis  of  my 
own  paper  as  a  genius  coming  to  spread  light  on  the 
dark  minds  of  the  engineers.  The  present  paper 
deals  with  another  side  of  the  question — with  our 
friend  Science.  To  the  scientist  1  -ay  "  Be  prac- 
tical; you  are  not  always  practical."  The  result  of 
my  behaviour  is  that  I  shall  have  both  sides  down 
on  me;  but  it  is  in  that  unanimity  of  reprobation 
I  revel,  because  I  feel  sure  I  am  right.  It 
is  all  of  service.  We  are  the  best  of  friends,  and 
both  the  engineer  and  the  scientist  have  the  sami 
aim,  and  the  only  things  to  be  considered  are  the 
prolongation  of  human  life  and  the  prevention  of 
human-borne  disease.  Tt  is  important  that  that  aim 
should  always  be  borne  in  mind,  and  that  all  the 
rest  is  only  a  means  to  an  end.  So  many  milli- 
grammes of  organic  matter,  and  so  many  microbes 
(which  are  generally  harmless)  do  not  signify,  so  long 
as  they  do  not  reflect  upon  the  statistics  oi  - 
That  is  the  great  point  which  it  is  necessary 
to  remember,  because  a  great  deal  of  harm  is 
done  by  the  issuing  of  reports  and  by  the  useless 
expenditure  of  sometimes  large  -urns  of  money  on 
the  reports  and  analyse-  of  scientists,  which  were 
really  of  no  interest,  and  when  vital  statistics  would 
have  proved  that  the  water  supply  was  above  sus- 
picion, 

Dr.  Thresh  also  prefaced  his  paper  by  some  re- 
marks. He  said:  I  am  very  pleased  to  follow  Dr. 
Kemna,  because  I  have  contended  all  along  that  a 
man  who  simply  makes  a  chemical  or  bacteriological 
examination  of  water,  and  takes  no  other  interest 
•in  it,  knows  nothing  about  the  subject.  If  he  does 
not  trace  the  source  of  the  contamination  and  make 
investigations,  there  is  very  little  good  to  be  got  from 
multiplying  bacteriological  analyses.  I  think  that 
collaboration  between  the  bacteriologist  and  the  engi- 
neer has  shown  that  in  many  ca-e-  they  have  been 
able  to  find  out  what  perhaps  unaided  by  each  other 
they  would  have  been   unable  to  discover. 

Mr.  W.  T.  Burgess  (London)  said  he  did  not  know 
that  he  had  very  much  to  say.  The  cases  which  Dr. 
Thresh  had  referred  to  were  very  interesting,  but 
every  chemist  and  bacteriologist  who  had  matters 
brought  before  him  for  investigation  was  familiar 
with  cases  of  the  character  referred  to  in  the  paper. 
One  thing  he  would  like  to  emphasise  was  the  point 
mentioned  by  Dr.  Thresh  of  raw  sewage  being  turned 
into  a  river,  which  lower  down  was  utilised  for  water- 
works purposes,  and  which  the  author  had  referred 
to  as  a  disgrace  to  our  boasted  civilisation.  He 
would  like  to  call  the  attention  of  the  meeting  to 
the  fact  that  in  the  eighth  report  of  the  Royal  Com- 
mission on  Sewage,  published  a  little  time  ago,  one 
of  the  recommendations  of  (jhe  commission  contem- 
plated the  possibility  of  such  discharges  into  rivers, 
if  the  discharge  was  relatively  small  to  the  volume 
of  the  river.  That,  was  to  say,  if  the  quantity  was 
something  like  1  to  500,  sewage  might  be  discharged 
in  a  crude  state,  or  possibly  with  simple  straining. 
He  thought  that  report  ought  to  be  in  the  hands  of 
every  water  engineer,  and  particularly  in  the  hands 
of  those  who  had  to  deal  with  supplies  taken  from 
rivers,  because  he  for  one  did  not  feel  at  all  happy 
about  the  recommendations  of  that  commission.  The 
point  that  Dr.  Thresh  had  mentioned  about  Thanet 
sand  softening  water  and  resulting  in  it  containing 
carbonate  of  soda  instead  of  carbonate  of  lime  was 
qirte  an  interesting  matter.  He  remembered  Dr. 
Thresh  dealing  with  this  matter  some  time  ago,  and 
being   a-ked    aboul    the  possibility   of   using   Thanet 


sand  for  water  softening  purposes,  and  his  reply 
was  that  it  would  only  soften  a  few  times  its  volume 
of  water.  He  followed  this  up  and  made  experiments 
witli  Thanet  sand,  and  he  found  one  sample  was 
capable  of  softening  27  times  its  volume  of  Thames 
water.  That  did  not,  of  course,  come  anywhere  near 
to  the  capabilities  of  the  new  material  "Permutit," 
which  at  one  running  softened  over  100  times  its 
volume  of  water,  but  still,  at  any  rate,  it  dealt  with 
a  quarter  of  that  quantity,  which  was  something  in 
excess  of  the  figure  Dr.  Thresh  found  from  his  expe- 
rience.  Other  samples  of  Thanet  sand  which  he  had 
tried  yielded  comparatively  poor  results.  There  were 
also  physical  difficulties  about  getting  the  water 
through  the  Thanet  sand. 

Mr.  A.  B.  E.  Blackburn  (Sunderland)  said  he 
thought  that  what  really  came  out  of  the  papers  was 
that  they  -aw  I  hat  bacteriology  had  its  limits.  There 
were  bacteriologists  who  dogmatised  as  the  result 
simply  of  their  bacteriological  examinations,  and 
who  labelled  waters  doubtful  or  bad  if  they  contained 
B.  col:  in  100  c.c.  or  1  c.c.  ;  but  the  authors  of  the 
had  shown  them  that  that  was  a  had  thing, 
an  !  ilia:  they  could  not  do  this.  He  thought  the 
medical  profession  were  realising  this,  because  at  the 
meeting  of  the  British  Medical  Association  in  Liver- 
pool in  July  of  this  year  there  was  a  very  important 
resolution  passed,  after  three  splendid  papers,  given 
by  Dr.  Housman,  Dr.  Savage,  and  Dr.  Wright.  He 
thought  that  resolution  should  be  quoted  there  for 
the  benefit  of  the  members.  It  was:  "That  this  con- 
joint meeting  of  the  sections  on  State  Medicine  and 
Bacteriology  unanimously  desire  to  strongly  urge  that 
no  opinion  as  to  the  quality  of  water  for  dietetic 
purposes  should  be  arrived  at  on  bacteriological  evi- 
dence without  a  local  and  topographical  inspection 
of  the  sources  of  supply  made  by  a  competent 
r."  He  thought  that  was  very  important  for 
them  as  engineers,  because  they  did  want  to  know 
what  the  significance  of  this  B.  coli  really  was.  Dr. 
Wright  in  the  paper  he  gave  emphasised  the  neces- 
sity of  the  significance  of  B.  coli  and  coliform 
organisms  in  water  supplies  being  put  on  a  true 
basis.  He  said:  "Until  we  can  be  authoritatively 
informed  that  a  particular  water  supply  is  contami- 
nated with  organisms  of  human  origin,  indicating 
tie  n  by  the  possibility  of  infection  from  a  recognised 
or  unrecognised  ease  of  enteric  fever,  we  may  be 
excused  in  affirming  thai  the  presence  of  B.  coli  and 
its  varieties  in  a  water  supply  is  not  of  great  signifi- 
cance after  all."  He  would  like  to  know  from  Dr. 
Tin.  -h  what,  his  opinion  was  with  regard  to  the  sig- 
nificance of  lactose  fermenting  organisms  which  did 
not  comply  with  the  recognised  tests  in  one  or  two 
respects,  and  whether  they  were  necessarily  of  excre- 
mental  origin.  Bacteriologists  assumed  that  they 
were,  and  based  their  belief  on  the  fact  that  70  per 
cent  of  the  lactose  fermenting  organisms  were  not 
B.  coli  iu  all  respects.  Did  Dr.  Thresh  agree  that, 
about  30  per  cent,  of  them  in  sewage  were  typical,  and 
if  so,  could  he  tell  him  in  what  reports  on  the  exami- 
nation of  sewage  this  was  brought  out  ?  With  regard 
t.i  softening  by  "Permutit,"  as  engineers  they  would 
like  to  know  how  the  costs  worked  out.  With  it  they 
had  to  use  common  salt,  and  common  salt  was  much 
more  expensive  than  lime.  He  would  also  be  glad 
to  know  whether  that  institution  would  be  able  to 
have  the  benefit  of  the  results  of  the  trial  by  the 
water  company  which  Dr.  Thresh  had  mentioned  laid 
before  it  at  an  early  date.  From  what  he  had 
gathered  himself,  it  cost  about  1*  times  as  much  as 
•-oftening  by  lime.  That  was  in  one  particular  ease, 
and  in  another  case  he  heard  it.  cost  l',d.  per  l.ono 
parts  of  water  of  17  to  20  deg.  of  hardness. 

Dr.  Hunter  remarked  that  the  papers  were  very 
valuable  contributions,  and  they  were  greatly  indebted 
to  the  readers.  The  question  which  had  been  put 
as  to  the  cost  of  this  precipitation  was  well  worth 
bearing  in  mind.  He  recollected  that  some  ten  or 
twelve  years  ago  Sir  William  Crookes  and  Sir  James 
Dewar  recommended  the  London  water  companies  to 
do  something  in  that  line,  but  they  found  upon  going 
into  the  matter  that  the  cost  of  getting  rid  of  the 
slime  was  absolutely  prohibitive.  The  question,  there- 
fore, as  to  cost  was  a  very  important  one. 

Mr.  J.  Dewhurst  (Chelmsford)  'aid  that  while  Dr. 


10 


THK    SURVEYOR    AND    MUNICIPAL 


.)  am/  \i;\   :;,  1913. 


Kcmna  was  speaking  he  was  struck  with  the  thought 
that  it  was  quite  as  necessary  for  the  engineer  in 
charge  of  underground  supplies  to  be  always  on  the 

alert  as  it  was  for  the  engineer  who  took  his  supplies 
from  rivers.  The  paper-  in  their  respective  ways 
clearly  showed  the  importance  of  every  waterworks 
engineer  looking  after  the  sources  of  his  supply  con- 
tinually, and  in  following  up  any  indication  that  his 
water  "was  either  intermittently  or  permanently 
polluted.  With  regard  to  the  ca.-e  of  the  tank  under 
jine-house  floor  to  which  Dr.  Thresh  had  referred, 
lie  (Mr.  Dewhurst)  might  he  wrong,  but  he  thoughl 
it  rather  bad  practice  on  the  part  <<l  an  engineer  to 
put  an  intermittent  tank  underneath  any  engine  house. 
Surely  it  was  far  better  to  put  it  outside  ami  safeguard 
number  one  ?  Ball  hydrant-  they  all  knew  should  be 
dispensed  with,  in  investigating  as  to  intermittent 
pollution  he  had  been  rather  interested  in  (he  question 
heeause  he  had  carried  out  some  experiments  in  cer- 
tain cases,  and  he  eonhl  assure  the  members  that 
orry  the  water  wa.-  giving  them  it 
rj  interesting  to  carry  on  such  work.  They 
found  their  pi  id  theories  as  to  the  course  of 

service  supplies  in  their  underground  'nurses  alto- 
gether upset  in  many  cases.  He  had  made  boreholes 
within  ion.  ol  his  springs  and  had  had  an  enormous 
amount  of  fluorescin  put  in.  and  kept  it  there  for  a. 
fortnight  and  had  not  got  the  slightest  trace  of  it. 
That  wa.-  on  the  site  of  the  spring  from  which  every 
authority  in  the  district  said  the  water  came.  In 
tracing  nut  any  sources  of  pollution  it  was  to  his  mind 
very  important,  that  they  should  get.  the  exact  results 
•hat  they  got  from  their  experiments  as  they  found  m 
the  pollution.  What  he  meant  was  that,  if  they  found 
that  th"ir  pollution  came  within  a  given  time  after 
a  heavy  rainfall  they  wanted  to  continue  their  experi- 
ments until  they  could  reproduce  the  exact  condition. 
When  they  had  done  that,  they  were  pretty  near  the. 
mark.  It  might  be  said  that  if  one's  supplies  were 
open  to  this  pollution  they  surely  ought  to  abandon 
it.  and  get  a  more  secure  supply.  That,  however,  was 
not  always  possible,  especially  in  small  districts  or 
in  districts  where  one  could  nol  obtain  very  much 
water.  There  were  financial  reasons  to  he  considered 
if  it  was  the  case  of  a  water  company,  and  if  they  were. 
a  district  council  there  was  the  question  of  the  rate- 
able value.  He  thought  it  was  of  the  utmost,  import- 
hat  i  very  engineer,  especially  those  in  charge 
■  •  comparatively  .-mall  works,  should  devote  consider- 
able attention  to  eliminating  every  possible  source  of 
pollution,  and  if  it  was  found  on  analysis  that  there 
was  any  change  in  the  water  it  ought  to  be  taken  in 
hand  before  it  got  boo  far.    The  difficulty  was  that,  as 

regarded      I   fch         urface  supplies,  when  they 

ommenced  the  district  was  only  partially  popu- 
and  the  surroundings  might  be  all   right,   but 
ry  fact  of  a.  waterworks  being  there  caused  the 
i  i  grow,  and  it  might  be  that  building 
tions   were   carried  on   on    what,   was  practically   the 
gathering  ground,    fn   Mich  a  case  it   would   not   be 
possible  to  abandon  the  work.-  for  financial  reasons, 
but  the  fact,  remained  that  they  might  put  down  their 
works,  and  that  very  fact  brought  about  what  might 
be  a  cause  of  pollution.    One  could  only  come  l"  the 
conclusion  that  it,  was  extremely  important  for  engi- 
neers to  look  after  their  sources  of  supply. 

Mr.  H.  C.  \o\m-.  (Westminster)  -aid  that  Dr.  Thresh 
rought  forward  a  collection -of  most  intere  ting 
lu1    m..      They   served   to  emphasise    the 
facility  with  which  water  could  become  pollute 

what  a  simple  matte,-  this  pollution 

it  unfortunately  the  simplicity  wa-  nol  apparenl 

until  the  cause  wa     d    covered    and   much   time  was 

ded  in  finding  out.  the  i  ause.    There 

■; ■.  point  that  was  of  some  imp  i  to  which 

n  fer.    They  did  occasionally  hi  ar  ol 

pollution  from  the    anitary  appliances  a1  the  pumping 

station  i      i     vicinity   of    th     ivat<  rv  orl  He 

admitted  they  were  extreme],-  ,•;,,•,•,  hut  tie  ,  did  ur 

IP)      '•-:     I  -     When    the.  .      ,,..'     ,,,     ,    .,, 

I  and  proved  to  b     | 

ion   took-   place, 

broke,  joints  gave  wa;  ,    thing     hap 

thought  it  -  henever 
""'  any  arrangements 

■  e  pollution  that.  [period 

Pally    and     i  l|,      fujjy    en. 

of  carrying  out  some  e  nains  in 

the  whol.-  |         ere  ball  h 


in  use  throughout,  the  district  were  fitted  with  ball 
hydrants,  and  much  as  he  would  like  to  have  had 
nothing  to  do  with  them  he  was  forced  to  perpetuate 
them  in  the  three  or  four  extra  hydrants  he  had  to 
put  down.  If  it  had  been  possible  to  remove  the  whole 
of  the  ball  hydrants  from  the  district  he  thought  it 
would  have  been  a  great  advantage.  The  matter  of 
softening  water,  which  had  been  referred  to,  by  "  Per- 
mutit"  was  one  of  very  great  interest  especially  at  the 
present  time,  and  he  was  very  glad  to  see  that  Dr. 
Thresh  had  spoken  so  emphatically  noon  the  softening 
of  water  for  human  consumption.  There  was,  however, 
another  side  to  the  question,  and  that  was  its  use  for 
trade  purposes.  Of  course  they  all  admitted  that,  the 
health  of  the  individual  was  the  paramount  considera- 
tion, but  lie  submitted  that,  the  material  welfare  of 
the  community  came  a  very  close  second.  If  the  water. 
treated  or  untreated,  was  unsuitable  for  trade  purpose.-, 
or  if  the  manufacturer  had  i<>  treat  it  subsequently  at 
expense  to  himself,  the  probability  was  that  it  would 
drive  trade  out  of  the  district,  and  that  works  would  be 
closed  down.  There  was,  of  course,  the  immediate 
loss  of  rateable  value  from  the  closing  down  of  works, 
and  there  was  the  additional  loss  from  the  population 
which  moved  off,  and  there  was  the  loss  in  wages  to 
those  I  hat  were  left  behind.  It  might  lie  said  that, 
the  quantity  of  water  used  for  trade  purposes  was  very 
small,  and  except  in  the  greal  industrial  cities  thai 
was  so,  but  the  consequences  from  a  trade  point  of 
\  ;e\>  ,,|  the  use  of  that  small  quantity  was  so  great 
that  he  felt,  quite  justified  in  bringing  forward  the 
trade  use  of  water  as  an  important  item.  Recently  his 
firm  were  engaged  in  advising  upon  the  softening  of 
the  water  for  a  public  water  supply,  and  thej  con- 
sidered the  merits  and  demerits  of  all  types  of 
softeners  and  particularly  that  of  "  I.  ennutif ,"  which 
was  in  this  country  a  new  and  to  a  large  extent  at 
present  an  untried  proce  .  and  an  engineer,  in  ad- 
vising its  adoption,  incurred  a  very  great  responsi- 
bility. They  made  every  possible  investigation  into 
its  use  abroad;  they  collected  facts  for  and  against  it. 
and   analysed  them  to  the  best   of  their  advantage. 

They  als nsidered  it  from  an  economical  point   ol 

view,  and  he  might  say  that  eventually  they  thought 
that,  the  balance  was  in  favour  of  "  Permutit,"  and 
they  recommended  the  adoption  of  that  system.  The 
scheme  would  in  due  course  come  before  th.'  Loi  al 
Government  Board,  andihey  were  interested  in  know- 
ing what  action  they  would  take.  As  to  the  question 
of  expense,  it  depended  to  a  very  great  extent  upon 
the  hardness  of  the  water  and  the  relative  proportion 
of  temporary  and  permanent  hardness.  The  lime  pro- 
cess alone  was  cheaper  in  many  cases,  and  much 
cheaper  than  "Permutit.''  There  wa-  a  critical  limit 
where  the  "Permutit  "  on  the  one  hand  and  the  lime 
soda  on  the  other  were  about  equal,  and  above  that 
limit  he  thought  it,  would  be  found  that  "Permutit" 

would  be  cheaper.      The  water  thej    were  lcerned 

with  was  just  above  that  critical  limit,  of  course 
the  outstanding  feature  of  the  "Permutit  "  system  was 
that  the  carbonate  of  lime  was  converted  into  car- 
bonate of  soda  instead  of  being  deposited,  as  in  the 
lime  soda  proce  -.  as  mud-  '"'  course,  it  was  a  greal 
advantage  that  they 'got,  rid  of  the  mud.  but  the  great 
point  they  had  to  consider  was  the  effect  of  the 
bi-carbonate  of  soda  in  the  effluent.  The  health  view 
had  been  disposed  of.  A-  regarded  trade  uses  it  was 
alleged  and  strongly  supported  by  a  large  numbe]  of 
people  that  this   water  with  bi-carbonate  of  soda    in 

.  n  -  an  ci  ei  on-  corrosion  in  boiler-.  He  could 
only  .-ay  that  they  could  not  find  any  definite  proof 
thai  the  bi-carbonate  oJ  soda  was  the  cause  of  corro- 
sion. They  knew  that  corrosion  did  occur  -in  fact  at 
th,-  present  moment  they  were  investigating  ca 
corrosion  from  softened  water,  and  the  water  was 
oftened  by  the  lime  and  soda  proce-.-  m  that  par- 
:'  :,  ca         Presumably,  it  would  turn  out  to  be  due 

thing   n  h;ch   the  analysis   would    reveal,   and 

that  the  water  would  be  cor-i  o  i  c  with  anj  oth  i 
t  real  ment. 

Mr.  L.  C.  W  \i  keb  (Reading)  aid  he  was  particu- 
larly interested  in  Hi-.  Thresh's  paper  where  he  said 
there  wa-  not  the  i  lightest  doubt  that  the  chloi  ide 
of    lime    proce       constituted    the    greatest    advance 

which   had   I n   made   in    water   purification   during 

i   i  -..;    years.     His  (Mr.    Walke,-'-,   particular  interest 

i     ..I     paragrapl ft l!l(1   ''"''   ,ll;l1   lle  lin<l 

adopt  I   Mm    ,   -i  i]    [«   ol   lime   procei      in   the  Candy 

i\    Reading      He   had   had  over  two  years'  ex- 

,,|  during  the  whole  of  that  time  he 

abli    to  find    or  rather  the  bac  eriol 

.    able  to  find    the  B    coli  in   100  c  ■ 
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Dhej  were  q  atisfied  with  the  ehloride  of  lime  pro- 
cess that  they  wished  to  insist]  plant  capable  of 
dealing  with  1,000,000  gallons  per  day.  As  Dr. 
Kemna.  said  the  B.  ooli  was  somewhat  more  robust 
than  the  kyphosis,  it  was  safe  to  assume  that  if  it 
de  fcroyed  the  typhosis  it  must  also  destroy  the 
15.  coh,  and  he  was  quite  satisfied  that  they  were  tiol 
likely   to  get  She   kyphosis.    With    reference   to   Dr. 

Thresh  and  ball  hydrants,  ho  thought  they  would  all 
agree  that  ball  hydrants  ought  not  to  exist  upon  any 
up-to-date  distributive  system,  but  he  was  sorry  he 
could  not  agree  with  the  last  speaker,  who  said  he 
was  obliged  to  perpetuate  ball  hydrants  because  be 
found  they  alreadj  existed.  At.  Beading  they  had  a 
large  number  of  ball  hydrants,  but  he  was  gradually 
displacing  them  with  screw-down  hydrants,  and  he 
did  not  think  that  it  was  any  detriment  to  have  tho 
two  types  of  hydrants,  because  the  screw-down 
hydrant  could  be  obtained  with  a  bayonet  point  the 
ame  as  the  ball  hydrant,  and  the  standpipe  which 
fitted  the  ball  hydrant  could  be  made  use  of  to  tit  the 
screw-down  hydrant,  so  he  did  not  see  why  they  need 
g  i  on   perpetuating  ball  hydrants. 

Mr,  H.  0.  Head  (Winchester)  said  be  was  particu- 
larly interested  in  Dr.  Thresh's  paper  where  he  re- 
ferred  to  contamination  through  a  leaky  gas  water 
tank.  He  read  that  with  considerable  surprise,  as 
some  veai-  ago  he  remembered  a  series  of  experi- 
ment- being  made  with  waste  and  drainage  water  from 
some  gasworks,  and  it  was  found  to  be  surprisingly 
Free  from  bacteria.  He  did  not  know  whether  Dr. 
Thresh  had  made  particular  inquiry  as  to  this,  but 
after  reading  the  ease  carefully  it  occurred  to  him 
(the  speaker)  that  the  large  number  of  B.  coli  in 
the  case  of  tin'  gas-holder  tank  were  due  to  efforts  to 
stop  the  leakage.  Where  there  was  a  small  leakage  in 
a  gas  tank,  it  was  a  very  common  practice  to  put- 
oatmeal  in  to  draw  into  the  crack.  But  oatmeal  was 
not  universally  employed,  especially  where  the  leak 
was  a  large  one.  and  a  large  quantity  of  oatmeal 
would  be  required;  and  he  knew  as  a  matter  of  fact 
that  horse  dung  was  frequently  substituted,  -and  if 
the  water  was  largely  diluted  in  that  way  it  might 
account  for  the  very  large  number  of  bacteria  that 
Dr.  Thresh  found.  In  ease  10  it  nv'eht  be  of  some 
interest  to  engineers  to  know  that  carbide  of  calcium 
was  a  very  effective  way  of  getting  rid  of  rabbits. 
He  -aw  if  used  a  short  time  ago  in  a  warren  for  the 
stinking  out  of  rabbits,  and  the  rabbits  never  came 
hack  again. 

Prof  H.  Robinson  (London)  said  he  desired  to  ex- 
press his  appreciation  of  the  two  papers,  which  he 
considered  were  of  very  great  value  to  engineers. 
He  had  always  emphasised  the  advantage  of  the 
assistance  which  they  obtained  from  the  bacteriolo- 
gist and  the  chemist.  Dr.  Thresh  had  given  them 
some,  instances  in  his  paper,  and  he  ("Prof.  Robinson) 
had  given  some  cases  years  ago,  and  he  wished  again 
to  expre-s  the  opinion  that  the  engineer  who  carried 
on  his  work  without  consulting  the  chemist  or  the 
bacteriologist  was  guilty  of  a  great  mistake.  If  he 
were  to  commence  giving  them  illustrations  to  point 
In's  moral  he  would  weary  them,  so  he  would  only 
give  them  one  which  occurred  this  year.  A  proposed 
water  supply  was  designed  in  a.  certain  district— he 
would  not  refer  to  the  place,  because  it  would  cause 
a  great  scandal:  hut  the  work  was  actually  going  to 
lie  carried  out.  One  of  the  leading  inhabitants 
thought  he  would  like  to  have  his  opinion  about  it, 
ami  he  went  down  and  examined  into  the  matter. 
He  found  that  all  the  details  had  been  worked  out; 
trial  holes  were  sunk;  the  position  of  the  under- 
ground water  had  apparently  been  settled,  and  all 
the  geological  points  cleared  up  apparently,  and 
witliout  any  consultation  either  with  a  chemist  or 
bacteriologist.  The  very  first  thing  he  'lid  was  fo 
have  sample-  of  the  water  taken,  and  with  the 
assistance  of  analysts  he  discovered  some  flaw  in 
the  quality  which  enabled  him  to  trace  the  origin  of 
the  mischief  and  alter  the  scheme  entirely.  If  he 
were  to  give  them  particular-  of  the  many  cases  he 
knew  of.  lie  was  afraid  they  would  have  to  go  with- 
out lunch,  and  therefore  he  would  prefer  to  sit  down 
without  saying  any  more.  He  might  perhaps  just 
refer  to  ozone.  He  had  bad  to  u.-e  that  in  connec- 
tion with  the  purification  of  water,  and  anyone  who 
cared  to  have  information  about  ozone  and  its  appli- 
cation for  water  purification  could  write  to  him,  and 
he  would  be  clad  to  -end  copies  of  hi  reports  on  the 
quest  ion. 

Mr.  F.  W.  Hopson  (Loughborough)  said  they  were 
all  obliged  to  Dr.  Thre-h  for  the  manner  in  which  he 
out     it     year    after    year,    and    to    Dr.     Kemna     for    the 


stand  they  made  against  the  mere  sample  and  the 
numbers  of  bacteria.  They  had  had  to-day  from 
Dr.  Thresh  a  good  many  cases,  and  he  could  add 
one  or  two  on  similar  lines.  They  knew  that  the 
analysis  was  all  inferential— the  old  chemical 
analj  i  was  inferential.  'Twenty-five  years  ago  his 
father  said  that  the  chemical  analysis  was  not  worth 
tho  paper  it  was  written  on  as  a  single  example, 
because  if  a  weak  tea  was  sent  to  the  analyst  that 
would  he  the  most  polluted  water,  because  it  con- 
tained such  a  lot  of  organic  matter.  Dr.  Thresh  had 
pointed  out  that  B.  coli  came  from  all  sorts  of 
sources.  Was  there  any  reason  to  treat  B.  coli  when 
it  was.  known  that  ir  could  only  possibly  come  from 
a  rabbit,  or  a  pigeon,  or  roadside  waste  in  some  of 
those  cases  which  Dr.  Thresh  had  pointed  out  that. 
day? 

Mr.  If.  Preston  (Grantham)  -aid  that  Dr.  Thresh 
had  mentioned  eases  of  worms  getting  into  water. 
Two  instances  which  had  come  under  his  notice  indi- 
cated the  cause  of  origin,  both  of  which  were  traced 
to  the  same  source.  It  always  occurred  early  in  the 
morning,  when  the  water  was  first  drawn  from  the 
tap.  They  were  from  taps  in  yards,  the  taps  being 
covered  up  by  an  ordinary  east-iron  standard,  and 
when  the  worms  were  examined  they  were  found  to 
be  the  larvas  of  the  gnat.  They  found  that  the  larvae 
were  among  the  loose  bricks  down  at  the  bottom  of 
the  standard,  and  they  crept  up  the  standard,  and. 
finding  the  washer  between  the  tap  worn  away,  they 
crept  down  into  the  standard  nozzle,  and  were 
washed  out  the  first  time  of  drawing  in  the  morning. 
By  removing  the  loose  bricks  and  replacing  it  with 
cement  the  trouble  was  totally  removed.  He  would 
like  to  thank  Dr.  Kemna  for  referring  so  particu- 
larly to  the  Breslau  case,  because  they  had  noted 
that  when  the  floods  came  to  the  district  of  his 
wells  it  stopped  the  flow  of  water  to  those  wells.  He 
had  repeatedly  noticed  that  when  the  water  had  been 
getting  low  in  tho  springs  and  the  rains  came. 
the  water  immediately  fell  very  much  lower  for  some 
time,  of  course,  in  consequence  of  the  area  being 
flooded,  and  he  thought  that  the  presence  of  the  iron 
and  manganese  must  have  been  due  to  oozing  by 
♦he  lower  strata  of  water.  He  bad  mentioned  that  in 
Iris  address,  and  pointed  out  that  it  was  from  some  other 
origin.  Unfortunately  he  (the  speaker)  did  not  catch 
Dr.  Kemna's  explanation,  but  he  took  it  that  it  was 
due  to  some  alteration  of  some  of  the  chemical  sub- 
stances in  the  strata  from  which  the  water  came,  and 
if  Dr.  Kemna  would  be  kind  enough  to  refer  to  the 
point  again  in  his  reply  he  would  feel  much  obliged. 

Mr.  F.  H.  Brunt  (Rochdale)  said  there  was  one 
point  he  would  like  to  refer  to  in  regard  to  the  puri- 
fication of  water  by  chloride  of  lime.  Some  years 
ago  he  was  acquainted  with  works  where  there  were 
two  reservoirs ;  one  was  an  impounding  reservoir, 
with  about  50.000,000  gallons  capacity,  and  below 
that  there  was  a  service  reservoir  of  about 100,000, 00<> 
gallons.  At  the  beginning  of  a  drought  the  body  of 
a.  woman  was  found  in  the  smaller  reservoir,  which 
had  been  in  the  water  about  a  week  when  it  was 
discovered,  as.  it  was  in  an  advanced  state  of  decom- 
position when  removed.  There  had  to  be  an  inquest, 
but  fortunately  the  matter  was  not  made  very  public. 
On  the  advice  of  the  ehemist  a  quantity  of  chloride  of 
lime  was  placed  in  the  upper  reservoir — about  \\ 
part  per  1,000,000  gallons  were  used— with  a  view 
of  preventing  any  epidemic  which  might  arise  from 
the  presence  of  the  body  in  the  wateT. 

Mr.  W.  Patterson  said  there  were  many  points 
of  the  greatest  interest  in  Dr.  Kemna's  paper  which 
lie  would  like  to  touch  upon,  because  while  the  author 
was  present  he  would  like  to  get  his  opinion  on  several 
matters.  Dr.  Kemna  remarked  in  one  place  that  ordi- 
nary filtration  was  an  efficient  safeguard  against  water- 
borne  disease,  but  how  did  he  reconcile  that  with 
his  other  statement  that  it  was  not  to  be  assumed  that 
tho  distribution  of  untreated  river  water  should  be 
considered  as  a  normal  proceeding  ?  By  imtreated 
water  he  took  it  to  be  water  untreated  with  some  mate- 
rial like  chlorine.  Then  he  took  it  that  the  author 
did  not  mean  them  to  take  his  remarks  regarding  the 
criticism  by  inventors  of  each  other's  system.  At  all 
events  he  did  not  think  they  should  take  the  remarks 
seriously,  because  there  were  many  engaged  in  this 
question  of  water  purification  who  did  not  shut  their 
eyes  to  the  undoubted  efficiency  of  slow  sand  filtration. 
Every  mechanical  filter  maker  must  admit  that  the 
results  obtained  by  slow  sand  filtration  could  not  be 
obtained  by  a  rapid  mechanical  filter  unless  it  was 
helped  by  some  other  system.  He  would  be  glad  it 
Dr.    Kemna    would   modify  his   remark-    as    to    'hat. 
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because  lie  did  not  think  that  makers  of  mechanical 
filters  regarded  sand  filtration  as  being  the  worst  pos- 
sible filler  in  existence.  Then  Dr.  Kemna  said: 
"That  theB.  coli  is  quite  harmless  and  not  pathogenic 
is  obvious  from  the  fact  that  it  is  constantly  present 
in  the  intestine  and  that  we  are  still  alive."  He  did 
how  the  author  was  justified  in  making  that 
assertion  because  he  understood,  although  it  was  out- 
side his  province,  that  there  were  typhoid  carriers 
which  had  got  these  typhoid  germs  in  them,  and  they 
lived  a  long  time  and  had  quite  an  anxiety  to  com- 
municate wherever  they  went.  There  was  a  case  of 
dangerous  germs  in  the  intestines,,  most  deadly 
germs,  and  still  they  went  on  alive  and  kicking.  Then 
Dr.  Kemna  said:  "  The  application  of  chloride  of  lime 
is  simplicity  itself;  a  solution  of  the  required  quanti- 
ties is  made  and  regularly  run  into  the  water,  and 
the  plant  can  be  started  in  a  few  hours."  But  directly 
afterwards  he  referred  to  a  case  where  the  application 
proved  disastrous,  and  said:  "It  would  be  extremely 
interesting  to  know  details  of  the  way  in  which  the 
chloride  was  applied,  as  this  would  probably  explain 
the  reason  why  the  system  failed  in  these  cases  and 
not  in  others."  Well,  he  would  be  almost  inclined 
to  cons:der  the  probability  was  that  the  trouble  arose 
from  want  of  care  in  applying  the  chloride,  by  adding 
it  in  the  form  that  Dr.  Kemna  seemed  to  endorse — i.e., 
mixing  it  in  casks  and  letting  it  run  in.  He  con- 
sidered it  was  absolutely  essential  that  the  water 
should  be  metered,  and  that  the  reagent  should  be 
added  in  a  very  weak  solution.  If  they  mixed  it  up 
in  a  tub  and  let  it  dribble  into  the  water  it  might  be 
all  right  if  it  was  under  the  supervision  of  Dr.  Kemna. 
but  not  in  places  where  it  was  applied  in  a  haphazard 
way.  He  was  of  opinion  that  the  trouble  which  had 
been  experienced  and  which  had  set  back  this  chlorine 
treatment  and  given  it  a  bad  odour  was  simply  owing 
to  the  fact  that  people  were  inclined  to  use  it  to 
excess.  The  author  said:  "With  most  waters  mere 
decantation  after  the  addition  of  the  sulphate  of 
alumina  is  efficient  in  from  twelve  to  twenty-four 
hours:"  but  he  would  very  much  like  to  know  if  he 
had  ever  had  experience  of  a  water  which  precipitated 
clear  and  was  in  a  fit  condition  to  go  into  the  mains 
after  twelve  or  even  at  twenty-four  hours'  sedimenta- 
tion. His  experience  was  that  there  was  always  an 
infinitely  minute  trace  of  suspended  matter  that  they 
could  not  get  rid  of  unless  the  water  was  subsequently 
filtered.  Dr.  Kemna  had  described  his  experiments, 
and  he  would  like  that  information  to  be  supple- 
mented. The  author  said:  "A  deep-well  water  of  a 
brown  colour  like  strong  sherry  was  shaken  up  with 
precipitated  alumina  (not  the  sulphate)  and  then  fil- 
tered. The  effluent  was  'oeautifully  clear  and  devoid 
of  all  colour."  Jle  took  it  that  this  was  the  second 
part  of  the  experiment,  and  that  the  first  part  of  the 
experiment  was  described  later.  He  went  on  to  say: 
"But  the  pure  white  alumina  had  become  black,  all 
the  colouring  matter  had  been  abstracted  from  the 
water  and  deposited  on  the  alumina.  The  latter  had 
been  prepared  for  some  lime,  and  the  bottle  showed 
two  layers,  the  upper  of  a  creamy  character  and  the 
lower,  where  the  substance  had  gone  through  a  mole- 
cular condensation,  of  a  more  granulated  character. 
The  creamy  stuff  above  absorbed  the  colour  from  the 
well  water  so  the  sediment  showed  a  black  layer  at 
the  top.  and  another,  pure  white,  below.  This  experi- 
ment showed  that  the  decolourising  effect  is  not  solely 
a  chemical  reaction,  but  that  it  is  dependent  also  on 
tin.'  physical  condition  of  ihe  reagent."  He  took  it 
that  the  action  of  alumina  was  twofold.  The  primary 
reaction  was  that  of  the  mollient.  Mechanical  en- 
tanglement did  not  enter  ini  i  that — M  was  chemical 
affinity  that  this  mollient  had  for  the  colouring  matter. 
I  condary  reaction  was  mere  precipitation.     The 

alumina  in  combination  with  lime  formed  a  gelatinous 
precip:tate  which  carried  suspendi  d  math  r  down  with 
it,  but  that  should  ie,t  1   with  the  primary 

effect  of  the  alumina.  From  the  fact  that  the  alumina 
was  shaken  up  in  the  river  and  settled  into  a  pure 
white  precipitate  below  Dr.   I-  limed  that  the 

coloured  precipitate  abo-  due  to  the  granular 

construction  of  the  alumina  not  having  the  same  effect 
as  the  fine  precipitate,  but  1 
that  the  exp!anat:on  was  fir 

they    were    justif  uming   there    was    a 

lerable  precipitate  in  the  bottom  of  the 
A  large  per.  would    tail   to 

the  bottom  almost  riiite  in  colour. 

I  ither    finer    precipitate,    would 

have  time  t  i  ollienl  and  ab  tracl  the  coloui 

from  the  water,  and  in  that  way  the  B 
falling  later  would  have  the  colouring  matter  with  it. 


not  because  of  its  mechanical  entanglement,  but 
because  of  the  fact  that  it  had  had  time  to  get  into 
intimate  contact  with  the  colouring  matter  and  exert 
its  chemical  affinity.  Further  on  the  author  mentioned 
a  very  important  matter  and  said:  "It  is,  however, 
important  to  ensure  a  uniform  distribution  of  the 
reagent  through  the  whole  mass  of  the  water."  Every- 
one knew  that  was  a  matter  of  supreme  importance, 
and  it  explained  what  the  author  afterwards  mentioned 
about  the  barge  which  was  drawn  across  the  river. 
The  action  was  undoubtedly  due  to  the  reagent  being 
well  distributed  throughout  the  whole  body  of  the 
water,  and  being  brought  into  intimate  contact,  and 
its  chemical  attraction  at  the  time  of  exerting  its  force. 
Dr.  Kemna  suggested  that  the  reason  for  certain 
phenomena  in  connection  with  precipitation  might  be 
explained  by  the  action  of  cream.  It  was  rather 
difficult  to  argue  on  that  from  one  case  to  the  other. 
In  the  one  ca.se  they  dealt  with  a  precipitate,  and  in 
the  other  case  they  dealt  with  the  very  opposite — some- 
thing which  floated — and  it  might  not  be  safe  to  deduce 
the  action  of  one  from  the  other.  Unfortunately,  he 
was  not  present  when  the  paper  was  read,  and  it  might 
be  that  the  author  made  some  alterations  in  it,  but  if 
not  he  would  like  to  draw  attention  to  the  references 
to  the  researches  of  Dr.  Houston.  Dr.  Houston  did 
not  recommend  the  treating  only  of  part  of  the  water 
with  excess  lime  and  mixing  it  with  the  untreated 
water.  That  would  certainly  be  a  half  measure  which 
Dr.  Kemna  referred  to.  Dr.  Houston  suggested  treat- 
ing about  three-quarters  of  the  volume  of  water  with 
excess  lime,  producing  sterilisation,  and  treating  the 
other  quarter  by  some  other  system — i.e.,  chlorine, 
ozone  or  .storage — and  mixing  the  two  together  so  that 
the  resultant  water  was  absolutely  sterile.  Dr. 
Kemna's  paper  was  undoubtedly  cram  full  of  matter  of 
supreme  interest,  and  he  felt  very  much  indebted  to 
him  for  it.  There  was  one  point  in  Dr.  Thresh's  paper 
where  he  referred  to  "  Permutit."  He  wanted  to  get 
at  the  truth  of  the  matter,  and  would  like  an  authori- 
tative statement  from  the  author.  He  understood  that 
it  was  necessary  to  remove  the  carbonic  acid  before 
the  "Permutit"  process  could  have  any  effect  on  the 
water  at  all,  and  he  believed  this  was  attempted  to  be 
removed  by  passing  the  water  through  chalk  or  some- 
thing else  of  that  sort.  He  would  like  to  know  if  that 
was  the  case,  because  it  certainly  complicated  matter-. 
Had  this  "  Permutit  "  any  effect  upon  bacteria  ?  Did 
it  kill  bacteria,  or  did  it  sterilise  the  water,  or  was 
it  necessary  to  add  some  other  sterilising  agent  ? 
The  softening  of  water  had  a  great  sterilising  effect, 
and  he  would  like  to  know  if  "Permutit"  had  any 
tendency  in  that  direction.  He  would  also  like  to  refer 
to  the  point  of  Dr.  Thresh  as  to  the  change  from 
carbonate  of  lime  to  sodium  carbonate.  Personally,  he 
could  not  see  how  any  system  that  had  been  evolved 
could  approach  Dr.  Clark's  invention.  It  was  old  now 
and  out  of  date,  but  he  was  perfectly  convinced  that 
had  they  been  using  "Permutit"  for  these  things  and 
someone  had  come  forward  with  a  system  like  Dr. 
Clark's  where  lime  could  be  used  it  would  have  been 
hailed  as  a  very  great  advance  in  the  science  of  water 
purification.  It  almost  seemed  a  step  backwards  to 
treat  water  containing  lime  and  change  that  into 
sodium  carbonate.  Those  enga*ged  in  the  purification 
of  water  were  continually  busy  correcting  the  . 
tendency  which  this  process  brought  about.  They  had 
a  water  with  20  grains  of  sodium  carbonate  put  into 
a  boiler,  and  on  evaporation  they  at  once  got  an 
immense  sedimentation.  The  inventors  said  tin/ 
sodium  in  the  boiler  was  not  a  detrimental  if  concen- 
trated to  a  certain  degree;  that  it  was  all  right  after 
8  per  cent  and  all  right  up  to  12  per  cent.  Everyone 
knew  it  had  a  detrimental  effect  at  the  early  stages, 
and  it  was  very  doubtful  if  it  was  immune  between 

:  cent  and  12  per  cent  concentration.  In  any  case 
they  made  the  boiler  into  an  alkali  producer,  and  they 
had  concentrated  soda  solution  which  was  very  harm- 
ful. One  gentleman  referred  to  the  effect  upon  in- 
dustries, and  that  was  a  matter  of  supreme  import; 
In  dye  works,  for  instance,  if  this  plant  was  put  down 
the  water  would  require  to  be  carefully  measured  and 
neutralised  with  acetic  acid  or  something  before  it- 
could  be  used  for  dying  purposes.  He  quite  agreed 
with  the  speaker  who  said  it  was  a  matter  requiring 
the  very  greatest  caution  before  it  was  adopted. 

Mr.  C.  H.  Roberts  (Aberdeen)  sent  the  following 
communication,  which  was  read  by  the  secretary: 
"I  was  struck  with  the  author's  remark::  in  to 

hi     paper  to  th     efl  id  that,  in  his  opinion,  the 

rice    of    water    purification    should    be    advanced 
■r  by  the  improvement  of  existing  methods  than 
b;     the    introduction    of   new    processes      The.    ■•  ■ 
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i  .  evidently  a  firm  believer  in  slow  sand  filtration, 
and  lit'  deserves,  1  think,  the  thanks  of  this  insti- 
tution Eor  laying  stress  on  the  great  efficiency  of  the 
i.  when  scientifically  carried  out.  As  he  has 
pointed  out,  there  are  many  inventors  in  the  field 
with  patented  processes  who  are  constantly  on  the 
watch  to  depreciate  the  advantages  of  a  dangerous 
rival,  and  as  no  one  is  particularly  interested  to 
defend  the  unpatented  process,  it  is  sometimes  dis- 
credited without  sufficient  reason.  If,  for  instance, 
an  obsolete  or  improperly  worked  set  of  slow  sand 
filters  is  replaced  by  some  patent  process,  the  fact 
of  the  replacement  is  made  much  of,  but  the  reasons 
for  the  inefficiency  or  replacement  of  the  sand  filters 
are  not  referred  to.  I  have  frequently  heard  of 
agents  stating  to  members  of  water  authorities  that 
the  reason  why  engineers  so  often  recommend  slow 
sand  filters  is  because  they  cost  more  to  con  tract, 
and  that  for  this  reason  they  are,  by  persona]  in- 
terest, obviously  prejudiced  in  their  favour.  A  vecy 
important  point  in  favour  of  slow  sand  filters,  when 
compared  with  some  other  processes  of  purification, 
is.  that  they  act  very  efficiently  in  reducing  the  pre- 
valence of  what  are  usually  understood  to  be  water- 
borne  diseases;  but  they  also  lower  the  general  death- 
rate.  This  has  been  noted  by  the  expert  connected 
with  the  Massachusetts  Board  of  Health.  A  very 
interesting  question  is,  How  are  the  more  recently 
introduced  patent  processes  going  to  affect  the  general 
robustness  of  the  human  constitution  and  the  general 
death-rate  ?  Will  the  resisting  force  of  the  human 
■system  degenerate  if  all  drinking  water  is  sterilised  ? 
The  author  speaks  rather  disparagingly  as  to  the 
purifying  effect  of  storage  of  water,  and  states  that 

there  are  better  and  more  efficient  mean-,  of  a 

pliehing  that  end.  It  appears  to  me  that  to  be  able 
to  eliminate  over  99  per  cent  of  pathogenic  bacteria 
in  a  river-water  by  storing  it  only  for  a  week  is  a 
very  efficient  means  of  purification,  and  if  the  treat- 
ment is  followed  by  filtration,  even  at  a  rapid  rate. 
a  water  can  be  turned  out  with  a  degree  of  safety 
which  can  hardly  be  surpassed.  With  regard  to 
Dr.  Houston's  lime  process,  this,  has  been  proposed 
for  sterilising  a  soft  water  in  Scotland,  the  excess 
of  CaO  being  expected  to  carbonate  itself  by  contact 
with  air  before  the  water  is  delivered  to  the  consumer. 
The  case  referred  to  by  the  author  where  an  epi- 
demic of  typhoid  was.  suddenly  arrested  ten  days 
after  starting  the  application  of  chloride  is  very 
interesting.  I  presume  Dr.  Kemna,  in  this  connec- 
tion, refers  only  to  primary  cases.  I  have  always 
understood  that  an  epidemic  generally  takes  a  con- 
siderable time  before  it  disappears,  secondary  cases 
coming  in  for  many  weeks  after  the  cause  of  the 
outbreak  has   been  discovered    and   removed. 

Mr.  S.  C.  Chapman  (Torquay)  said  that  the  previous 
day,  in  turning  over  some  old  "  Proceedings  "  of  the 
Institute  of  Civil  Engineers,  he  came  across,  some 
remarks  of  Mr.  James  Mansergh,  referring  to  the 
question  of  the  elimination  of  all  bacteria  from 
drinking  water.  He  said  they  were  accustomed  to  be 
told  that  it  was  necessary  to  remove  all  bacteria 
from  a  drinking  water  supply,  and  added:  "Were 
we  right  in  so  doing  is  a  question  upon  which  I  am 
bound  to  say  I  have  always  had  a  slight  misgiving. 
We  have  learned  without  any  doubt  whatever  that  the 
micro-organism  is  ubiquitous,  universal,  and  all- 
pervading.  We  are  accustomed  to  talk  of  the  majo- 
rity of  these  as  being  simply  harmless.  May  it 
not  be  wise  to  assume  that  they  are  actually  benefi- 
cent ?  Further,  in  removing  from  the  water  we  drink 
in  London  98  per  cent  of  those  found  in  the  river,  in 
order  to  catch  the  one  stray  typhosus  or  bacillus, 
neither  of  which  has  ever  been  found  in  the  raw 
water,  may  we  not  be  doing  greater  harm  than 
good  ? 

Mr.  W.  H.  Humphreys  (York)  said  that  Dr.  Thresh 
had  asked  for  the  experience  of  engineers  in  dis- 
covering bacteria,  or  any  fault  in  water  supplies,  and 
what  steps  they  had  taken  to  correct  them.  He  had 
had  a  case  which  might  interest  them.  It  was  the 
case  of  a  service  reservoir  of  a  capacity  of  over 
2,000,000  gallons.  It  was  uncovered,  and  was  used 
for  supplying  the  town  from  late  Saturday  night  till 
early  Monday  morning.  In  York  they  had  their  own 
chemist,  and  tests  were  made  daily  of  the  water  sup- 
plied to  different  parts  of  the  town.  The  chemist 
went  anywhere  he  liked,  to  any  tap  in  any  part  of 
the  town,  and  took  his  samples,  and  these  were  tested 
daily.  He  was  puzzled  for  a  long  time  as  to  the 
cause  of  the  rise  in  the  number  of  bacteria  in  the 
Monday  samples,  but  after  considerable  investiga- 
tion he  found  it  was  caused  by  the  bird  droppings  at 


the  service  reservoir.  This  just  showed  how  wonder- 
fully keen  the  biological  test  was  in  discovering  a 
small  matter  like  that.  As  a  result,  they  had  put 
that  reservoir  out  of  use  entirely,  because  they  had 
not  the  funds  to  cover  it,  and  they  could  do  very 
well  without  it.  He  would  also  like  to  refer  to  the 
lecent  report  of  the  Royal  Commission  on  £ 
li  was  an  important  report,  which  affected  water- 
works drawing  water  from  river  sources.  He  did  not 
think  it  would  affect  his  own  particulai  case,  but  the 
matter  might  be  considered  by  their  institution, 
either  by  the  council  or  by  a  special  committee  ap- 
pointed, and  a  report  made  to  the  members.  Of 
course,  they  all  knew  they  got  many  of  these  Blue- 
books.  He  himself  had  tons  of  them,  with  all  sorts 
of  recommendations,  which  were  never  carried  out 
and  never  intended  to  be  carried  out,  and  probably 
the  lenticular  recommendations  he  had  referred  to 
might  never  be  carried  out;  but,  in  any  case,  it 
would  do  no  harm  for  the  institute  to  investigate 
the  matter,  and  he  recommended  that  this  should 
be  done.  One  thing  in  Dr.  Kemna's  paper  which 
Struck  him  as  very  true,  but  which  may  be  very  much 

rerlooked,  was  the  efficiency  of  the  sand  filter.  It 
was  a  good  old  friend  of  theirs,  and  one  they  should 
not,  despise;  and,  speaking  as  a  user  of  mechanical 
filters  and  of  sJow  sand  filters  for  twelve  years,  he 
pinned  his  faith  to  the  slow  sand  filter.  The 
mechanical  filter  find  its  u-es,  and  very  important 
uses-,  but  if  there  was  the  slightest  danger  of  the  con- 
tamination of  the  water,  he  would  never  put  his  trust 
in  mechanical  filters.  In  his  case  he  combined  the 
two,  and  one  was  a  great  friend  of  the  other,  as  it 
reduced  the  work  done  by  the'  slow  sand  filters,  and 
did  very  important  work  ;  but  he  would  never  think 
of  using  one  of  these  mechanical  filters  unless  he 
had  a  slow  sand  filter  as  an  absolute  certainty  to 
stand  by.  He  had  found  that  the  West  Riding  of 
Yorkshire  Rivers  Board  had  done  an  immense 
amount  of  good  in  regard  to  the  purification  of  the 
rivers,  and  if  the  institute  did  anything  in  the  matter 
they  might  make  recommendations  to  the  Rivers 
Boards.  Dr.  Kemna  had  urged  the  co-operation  of 
the  engineer  ami  the  chemist,  and  he  (the  speaker) 
was  rather  surprised  more  waterworks  did  not  em- 
ploy their  own  chemist.  In  York  they  did  not  find 
it  very  expensive,  but  it  was  extremely  useful  and 
very  desirable.  Where  the  water  supply  was  drawn 
from  river  sources  it  was  very  essential  that  they 
should  be  continually  on  the  watch.  He  got  reports 
from  every  mechanical  filter  and  filter-bed,  and  on 
the  water  in  the  town,  so  that  he  knew  exactly  what 
was  happening  always.  The  cost,  as  he  had  said, 
was  not  very  serious,  and  it  was  better  than  sending 
occasional  samples   for  analysis. 

Dr.  Kemna,  in  reply,  said  that,  as  to  the  general 
ground  of  the  paper,  there  had  been  in  the  discussion 
tedious  unanimity.  There  had  been  no  objection  at 
all.  He  came  there  harnessed  and  ready  to  fight  any 
scientist  who  put  his  head  out  of  the  water— (laughter) — 
and  he  had  found  everybody  satisfied,  so  that  he  was  in 
the  ridiculous  position  of  a  knight-errant  who  could 
find  nobody  to  fight.  The  objection  which  Mr.  Roberts, 
of  Aberdeen,  raised  was  quite  correct.  There  had  been 
a  mistake  in  the  proof  copies  of  the  paper,  and  this 
had  now  been  set  right.  All  the  rest  of  the  criticisms 
svere  i  ally  observations  on  details.  The  Breslau  affair 
was  a  very  interesting  one,  and  as  he  told  them,  there 
were  two  theories  as  to  the  occurrence.  One  they 
might  call  the  surface  theory,  which  was  to  say  that 
the  flood  water  washing  down  on  dry  strata  -absorbed 
the  sulphate  of  iron,  and  the  sulphate  of  iron  reacted 
on  the  carbonate  of  lime  and  also  the  manganese. 
Then  there  was  also  the  underground  explanation — i.e., 
that  the  layer  of  clay  separating  the  tertiary  from  tin: 
quaternary  strata  had  been  broken  down,  so  that  the 
water  under  artesian  pressure  had  been  tapped.  Such 
a  breaking  down  might  happen  as  the  residt  of  the 
Messina  earthquake  or  some  other  earthquake,  but  he 
thought  it  was  certainly  not  the  case  at  Breslau.  He 
had  referred  to  the  transformation  of  the  carbonate 
of  lime  into  sulphate  of  lime,  which  proved  that  sul- 
phuric acid  had  come  in  from  above.    Another  fact 

was  that  the  tertiary  strata  had  a  good  deal  of  chlorine 
in  it,  and  there  was  not  the  proportionate  amount 
of  chlorine  in  the  water  which  came  from  the  wells. 
The  theory  was  advanced,  and  it  had  the  advantage 
of  showing  that  nobody  could  be  made  responsible  for 
the  placing  of  the  wells  in  that  soil.     He  thought  tier. 

was  not  the  slightest  doubt  that  there  was  no  injection 

of  underground  water,  but  that  it  was  the  washing  of 
the  flood  water  which  did  the  harm.  As  to  the  quest  inn 
put    regarding   the  experiment    with     the    precipitate 
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alumina,  there  was  not  the  slightest  doubt  that  in 
ise  it  was  not  real  chemical  combination,  but 
it  was  such  a  case  as  Oestvwald,  in  his  great  treatise 
on  chemistry,  had  observed,  and  with  regard  to  which 
he  said:  "  These  phenomena  are  on  the  border  between 
chemistry  and  physics."  Another  case  similar  was  the 
differed  i  the  various  kind-  of  carbon,  which 

to  a  great  extent,  and  especially  for  a  particular  pur- 
stionol  particular  constituents. 
.  mple  everyone  knew  thai  charcoal  and  what 
lied  black  coal  were  very  efficient  absorbents, 
while  other  forms  of  carbon,  such  as  diamonds  and  so 
on  had  no  absorbent  p  nver.  It  was  exactly  the  same 
with  coagulated  forms.  The  particles  of  alumina 
mi°ht  aggregate  into  a  harder  form  than  the  soit 
flake-  It  was  to  the  Bakes  on  the  surface  to  which 
the  colouring  matter  was  drawn.  In  what  way  he 
did  not  know,  because  that  entered  into  the  higher 
theories  of  alt  this  molecular  action.  The  particles 
which  were  more  concentrated  did  not  do  anything. 
\<  to  the  process  of  the  experiment  the  water  was 
taken  and  shaken  up,  and  the  difference  of  time  be- 
tween the  precipitation  of  the  heavier  material  and 
the  other  was  not  sufficient,  in  his  mind,  to  account 
for  the  difference.  As  to  the  use  of  chloride  of  lime, 
it  must  be  remembered  that  chloride  of  hme  was,  m 
fact  soluble,  that  it  dissolved  in  the  water,  and  that 
it  separated  in  the  water;  so  that  if  they  had  not 
an  ideal  regularity  of  introduction,  and  no  complicated 
apparatus  for  measuring  the  flow  of  water,  and  o  on, 
all  that  righted  itself.  Of  course,  any  system  could  be 
worked  in  such  a  way  as  to  become  offensive.  II.  in- 
stead of  the  generallj  applied  quantity  oi  chloi 
lime,  they  applied  forty  times  as  much,  they  might 
expect  to  get  trouble,  and  it  appeared  that  this  had 
been  the  case  in  Westphalia.  Some  astonishing 
figures  had  been  given  in  recent  publications  of  the 
quantitv  of  chloride  of  lime  used,  winch  was  forty 
times  the  quantity  advocated  anywhere  else.  Under 
these  circumstances,  with  such  difference-  in  quanti- 
ties it  was  only  to  be  expected  that  there  would  be 
differences  in  the  result,.  The  purifying  effeej  oi 
decantat.on  bad  been  mentioned  by  the  Aberdeen 
correspondent,  and  he  was  taxed  with  somewhat  under- 
rating it  That  storage  acted  as  a  purifier  had  been 
known  for  fifty  or  sixty  years.  The  engineer  had 
built  storage  reservoirs  simply  for  the  purpose  of 
storing  water  when  it  was  plentiful,  and  he  only  drew 
<in  it  when  be  could  not  get  enough  out  of  the  river. 
an<]  h  was  found  that  there  had  been  purification  of 
,he  wal         -  the  Thames  re  eryoirs  came  into  use 

thing-  I  a  iticed.    There  was  the  amelioration 

in  the  chemical  composition  which  had  been  not  ced 
when  chemical  anal  . .  ■  b  came  a  regular  concern. 
When  bac  eria  were  "  created/'  about  1884— (laiij  liter) 

i  prove  to  him  that  bacteria  existed  before 
1884,  but  he  would  i    mpromise  and  say  when  bacteria 
uinenl   -then  n  was  assumed  thai  sedimen 
;  i     big  percentage  of  mil  robe    al  o. 

Frankland  discussed  this  question 
in  their  book  in  1905,  and  the  purifying  power  oi  th 
M  acknowledged  by  en  ;in  ei 
-  work  in  that  respect  was   merely 
mentary.     But  he  never  knew  of  one  engineer 
who  ha  i  into  h-    mind  to  make  a  i 

thi     purpose    of    purification.      He    niuin- 

that  there  were  other  mean-,  rapid  filters  and 

which  gave  purifying  results  in  a  much 

.  certain  and  less  expensive  way,  becau 

all  they  woi  d  with  the  question  of  cost.     H 

ivas  a  lo-s  to  everyone  to  -pond  money  on  things  to 

thing   when  those   thing-   could    be 

:  Dr.  Houston 

.  take  wati!  river  and  treat  that   with 

to     "to    r    w;i!er    which    had 

and  of  wli  ecure.     Later  on 

the  id  untreated 

io  h  i  liich  must 

otherwise  there 

would   have  >u  u    nol    be 

Chen  a  I  the  two 

'.!-■:•  d.    He  1  bought  thai  chl< 

of    the 

tt<      |      Q0l      ' 


bulk  in  the  same  way  :-    Mr.  H 

out  th  tig  with  lime  over  largi 

:     a  thing 

,  i  ..'■     di    ii     l 
■ 

i  that,  wuh  regard  to  i 


would  lead  to  a  technical  scientific  discussion  which 
could  not  benefit  any  of  them  present;  but  if  Mr. 
Blackburn  wanted  to  know  his  opinion  he  would  tell 
him  that  flaginac  and  aginac  were  bacilli  he  strongly 
objected  to,  and  that  flagin  was  nol  import-ant  unless 
sagin  was  present  with  one  or  two  agin.  (Laughter. J 
Then,  with  refer, -nee  to  the  question  as  to  whether  he 
objected  to  the  B.  coli  in  wal  r,  he  would  saj  he  d  d 
nor  mind  drinking  water  which  contained  it,  or  the 
bacilli  typhosus;  but,  although  they  did  not  affect 
him,  and  perhaps  many  other  people,  there  were 
conditions  under  which  people  might  be  affected  by 
them.  They  did  not  consider  the  presence  of  coli  of 
any  importance  because  of  its  presence,  save  as  an 
indicator.  The  chemist  and  the  bacteriologist  were 
like  the  man  -on  a  watch  tower,  who  looked  out,  and 
if  he  saw  a  R.  coli  he  knew  there  was  an  eneinj 
.about,  and  so  he  alarmed  the  garrison.  He  knew 
there  was  something  which  wanted  investigating, 
and  he  warned  the  engineer.  It  did  not  follow  that 
the  presence  of  the  1!.  coli  was  a  serious  matter. 
Fhere  was  one  water  company  supplying  a  large 
population    which   had  always,  got   coli   in   its   water. 

but  he  was  absolutely  certain   it  did  not   come   i 

any  source  of  a  dangerous  character.  With  regard 
to  "  Permutit,"  he  thought  they  really  ought  to  have 
a  meeting  to  discuss  the  whole  softening  question, 
because  if  he  had  to  answer  till  the  questions  asked 
he  would  have  to  keep  them  all  the  afternoon.  I 
would  simply  say  that  carbonic  acid  did  not  matter 
at  all.  They  had  made  inquiries  and  exptei 
with  reference  to  the  effect  of  softened  water  on 
boilers,  and  they  found  that  neatly  all  those  alle- 
gations as  to  what  the  eih  et  of  tlie  softened  water 
was  came  from  certain  source-,  and  his  experiments 
had  not  confirmed  those  statements.  No  one  ha  I 
ever  suggested  that  putting  water  through  "Permu- 
tit" affected  the  bacteria  present,  it  did  to  a  -mall 
extent,  just  as  if  they  ran  it  through  a  thickness  of 
I  ft.  of  -and.  but  nut  more,  and  it  was  not  suggested 
that    it    would  do   more  than  that. 

new  president's  THANKS. 
Before  the  close  ul  the  meeting,  .Mr.  C.  Clemesha 
Smieb  (Wakefield;  -aid:  "I  would  like  to  thank  you 
briefly  lor  Che  honour  you  have  dene  me  in  electing 
me  to  tire  position  of  presidenl  of  thi-'.  institution. 
I  feel  1  am  lacking  in  a  good  many  of  the  qualities 
which  have  enabled  my  worthj  predecessor  ami  the  rj 
who  have  gone  before  to  hi!  the  chair  and  to  raise 
the  institution  to  the  position  it  now  occupies  among 
i.  ndred  societies.  1  feci  also  thai  the  duties,  of  pre- 
sident each  year  are  growing  more  an, I  mojN  tn  ivj 
and  it  will  only  l»-  by  the  help  of  the  members  of  the 
council  and  of  the  members  of  the  institution  that  1 
hall  be  able  to  carry  out,  the  duties.  I  am  perfectly 
sure  1  shall  have  the  support  which  has  alwaj  been 
accorded  to  those  who  have  idled  the  chair  of  the 
council,  and  1  give  you  my  word  that  I  shall  do  my 
best  to  maintain  tin-  dignity  and  usefulness  of  this 
ni-t itulion.  I  have  been  asked  by  the  Mayor  of 
Wakefield  to  convey  to  the  institution  an  invitation 
to  visit  Wakefield  next  year.  Tire  institution  is  no 
stranger  to  Yorkshire,  far  we  have  ahead)-  visited 
Hull,  Scarborough  and  York.  Wakefield  is  not  a 
largi  seaport,  nor  has  it.  the  amenities  of  a  \ 
place,  or  the  antiquarian  interest  of  York.  It  is  an 
old  markel  town  in.au  industrial  centre,  but  1  hope. 
nevertheless,  you  will  find  your  visit  of  great  in- 
terest, and  I  can  assure  you  till  thai  you  will  receive 
a   hearty   Yorkshire  welcome. " 


Pencced    (Glamorganshire)   Sewerage    and    Sewage 
Disposal.— At  a  recent  meetiiiu  0f  the  Penybout  Dis- 
trict  Council  Mr.  T.  J.  Moss-Flower,  c.e.,  of  2rf  Vic- 
toria-street, We  imiiister.  8.W.,  and  Bristol,  presented 
bis  scheme  of  sewerage  and  sewage  d.sposa]  for  Pen- 
coed.     The    work    involve      nearly    G    mile-    oi      <  s 
Owing  to  the  cunfiguration  of  the  district  it  is   nece 
■  ny   t"    lift   the   whole   of   the   sewage.     It   will 
tate    to    the    sewage    works,    where    it    i-   prop  i 
raise  it  by  m  i  mtrifuga]  pumps.    The  sewers 

will  be  constructed  on  modern  and  up-to-date  lines    < 
gradients,  flushing,  ventilation,  and  so  forth. 
'  '  irl       consist    of    detritus     chambers, 

screens,  and   pump   well    capacious   enough    to   take 

■hi    flow     engines    and    pumps    in    duplii  ■ 
balancing,   storm,   sedimentation    ami   humus   tanks, 
pereolat  Ludge   beds,  and  such  appliances 

:i      are    i  ai       to     make     the    works    thoroughly 

;  'I'!-      cln  in-    lia     i,-  n    referred    to   a   com- 

■      for  consideration. 
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Editor,  St.  Bride's  House,  24  Bride-l«iie,  Fleet-street,  E.C.  Envelopes 
mutt  be  marked  "  Jssist^nU'  Section"  in  the  to,i  left-hand  corner. 
UorresjHmdenU   are  tnvUed    to  rabmU    ipttstumt  f»r   consideration    and 


THE    MONTHLY    PREMIUM. 

The  a  ljudicat  i  have  had  some  difficulty  in  award- 
ing the  premium  for  Qeeember,  and  have  ultimately 

decided    to   award  books   to  the   vah E   t(Xs.  Gd.   lu 

each  of  I  lie   follow  ing  conl  i  ibutors :  — 

.Mr.  I).  G.   1)j:\  in,  Town  Hall,  Darlington. 
.Mr.  II.  E.  f.i  \n.  Town  Hall,  [slington. 

Mr.       II.      V.      OVEBFIKID,      8      Walter-tr,  (  I.      \W     I 

Bi  omw  ich. 

QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions : — ■ 

294.  Traction.-  Compare  the  tractive  force  required 
for  heavy  vehicles  over  roads  of  various  surfaces  and 
grade  .  and  show  how  this  affects  tin-  cos!  of  trans- 
port.    (H.   V.   O.,    West  Bromwich.) 

297.  Lattice  Girder.  Hon  would  you  obtain,  graphi- 
cally and  by  calculation    the    tr<  ises  in  the  members 


load   d 


-I, 


ol    'i    lattice   girder   braced 
ketch  ?    (T.  H.,  Leicester.) 

298.  Gauging  of  Streams.  In  gauging  the  quanti- 
ties of  water  in  small  streams  over  a  re<  [angular  no!  h 
3 ft.  'Jin.  wide  (taking  the  veloeitj   of  the    tream  into 

consideration)  is  there  any  known  i u<  i  fcion  between 

the  velocity  of  the  stream  immediately  above  th  gauge 
and  the  heighl  of  the  water  above  the  .-ill.  taking 
no  other  quantitie     into   consideration?     Lf   there   .- 

hi  genera]  conned  ion  b<  I  w  een  tire  two  i  there  anj 
within  certain  limit:  and,  il  •  i  whal  are  the  limits  ? 
(E.  K.,  Sutton  Ooldfield.) 

299.  Surveying.-  Wiil    sunn:    reader   kindly    give    a 
sketch  and  description  of  Culbj      Compi  a  al  on   Bai 
for  the  accurate  measurement  of  base  lines  ?  (Student.) 

300.  Retaining  Wall. -A  retaining  wall  is  required 
to  support  a  roadwaj  having  no  footpath,  and  con- 
sequently heavy  vehicles  such  as  steam  rollers,  &c... 
will  seriouslj  surcharge  the  wail.  Thi  hefght  of  the 
roadway  above  the  adjoining  ground  is  8ft.,  and  the 
tilling  will  be  good  clay.  Design  a  suitable  wall  in 
mass  concrete,  and  .-how  calculations.  (D.  G.  B., 
Darlington.)  . 

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "  Assistants'  and  Students' 
Section."  Questions  which  arc  published  arc  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTIONS. 

295.  Air  Compressors  and  Ejectors.— of  what  horse- 
power will  an  electric  motor  require  to  be  to  work  an 
air  compressing  plant  and  ejectors  to  raise  100,000 
gallons  of  sewage  a  height  of  15  ft.  in  six  hours  ?  Show 
stages  of  calculations,  and  state  the  probable  mechani- 
cal efficiency  of  air  compressors  and  ejectors.  (D.  G.  B., 
Darlington.) 

The  first  point  to  be  decided  oa  is  the  efficiency 
of  the  whole  plant. 

This  will  be  equal  to  the  product  of  the  i  tin  m  ncii 
of  the  var'ou-  parts  of  the  plant. 

The   efficiency   of   the   motor  would   probably    lie   about 

90  per  cent. 
Tlie    mechanical    efficiency    of    the    compressor    would 

probably  be  about  So  per  cent, 


answer*  to  the  ou«twns  which  appear,  for  the  centributioTu  contidereel 
to  be  the  v.ost  meritorwut,  one  or  more  premiums  \n  books  will  be 
awarded  monthly.  Diagram*  mutt  be  drawn  t*  teals  a*  ««parat«  thettt. 
ready   for   reproduction..  ^ 


and   fchfi  efficiency   of  compression  (assuming  n 

atage  compressor)  would  probablj  be  aboul  75  percent. 
.-.   total  efficiency  of  the  compn  -       '75xl00p.c. 

=  64  per  cent. 

Loss  in  mam  due  to  Irak-  would  be  -5  per  cent 
pi  i  mile  of  main,  and  the  loss  in  ejector  due  to 
leaks  would  be  6  per  rent. 

So  that  7  per  rent  loss  due  to  leaks  would  be 
ample  to  allow  in  an  ordinary  ca  >e. 

Then  the  efficiency  of  the  ejector  and  the  mains 
considered  as  a  pump,  would  be  about  hn  per  cen 


,f  plant 


=   90      t,l  •   !)3      80     LOO  percent 

=   12  s  per  lciii  . 


ir,  say,  40  per  cent. 


li   r    i    quired  al  eji  etc 


too-eee    te    ts 

6     83-008     (in 

it 

=   L-26  11. P. 


/l-26x  100  \ 
.'.  motor  will  requite  to  be  of    I  — I   H.P. 

=  8-16  H.P, 

So  lhal  if  a  motor  of  3'5-horse  power  were  in- 
stalled, it  would  have  a  dighl  re  erve  of  power. 
ill.  M.  \V..    Worce.  !«•.) 

206.  Tides.  Pl.'ase  explain  clearly  what  i-  meant 
by  "ll.W.  of  ordinary  spring  tides"  and  "  L.W.  of 
ordinary  spring  tides."  Also  si  ale  how  the  height  of 
ordinary  spring  tides  is  arrived  at,  and  over  what 
period  (he  observations  or  calculations  are  made.  In 
what  respect  does  an  ordinary  spring  tide  differ  from 
an    equinoctial    spring    tide?    (Perplexed.) 

The  I  des  are  dor  t  i  the  attraction  of  the  sea  by 
the  -an  and  moon.  By  Newton's  law  of  gravitation 
the  force  of  attracl  on  b el  lies  is  directly 

proportional   to   their   mass,   and  inversely   propor- 
tional to  the  square  of  the  distance  between  them. 


K 

--„-   — 

~  "-^v, 

,'/ 

// 

\   \ 

(^) 

wl 

n 

\_- 

\ 

// 

^Sw 

"^~ 

Fig.  1. 

So  that,  although  the  moon  is  so  much  smaller 
than  the  sun,  its  nearness  to  the  earth  causes  il 
to  have  a  greater  effect  on  the  tides. 

The  ratio  of  the  moon's  attraction  to  that  of  the 
sun   is  2-1   to  f. 

Let  EW  (see  Fig,  1)  represent  a  plan  of  the  earth 
taken  on  the  Equator,  and  assume  that  the  earth 
is  entirely  covered  with  water. 

if  there  were  no  attracting  body  present  near  the 
earth,  the  water  would  form  a  uniform  layer  round 
the  earth.  Let  M  represent  the  moon  in  position 
on  the  meridian  of  the  place  under  consideration, 
and  neglect  the  effect  of  the  sun's  attraction  for  the 
time  being. 

The  water  at  E  will  be  attracted  by  the  moon  more 
than  that  at  X.  and  still  more  than  that  at  W. 

The  result  will  be  that  the  water  will  take  up  the 
form  of  a  spheroid  with  the  long  axis  pointing  to 
the  moon,  as  shown  by  the  dotted  lines  !         I 

This  form  will  follow  the  moon  in  it-  app 
daily  course  round  the  earth,  so  that  in  every  lunar 
<i  24  hours  50  minutes)  there  will  be  two  high 
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waters  and  two  low  waters  at  every  place  on  the 
earth.  The  sun.  in  the  absence  of  the  moon,  would 
produce  a  similar  effect,  and  would  give  two  high 
and  two  low  waters  in  each  solar  day  at  every 
place  on  the  earth. 

The  actual  effect  is  a  combination  of  the  two. 
As  the  lunar  and  solar  days  are  not  of  the  same 
length,  the  moon  is  continually  changing  its  position 
in  the  heavens  with  regard  to  the  sun. 

At  new  moon  Uie  sun  and  moon  are  in  line  on 
the  meridian,  and  are  on  the  same  side  of  the 
earth. 

At  full  moon  the  sun  and  moon  are  again  in 
line  on  the  meridian,  but  on  opposite  sides  of  tin- 
earth. 

In  both  ease.-  their  attraction.-,  as  regard  tin 
water  ^n  the  earth,  are  in  the  same  dired  on,  so 
that  we  gel  a  tide  equal  to  the  sum  oi  the  iolat 
and  lunar  tides.  This  is  called  an  ordinary  spring 
tide. 

When  the  moon  is  at  it-  quarters,  or  at  right 
angles  to  the  sun  as  seen  from  the  earth,  it  is  trying 
to  produce  a  high  water  where  the  sun  is  trying 
to  produce  a  low  one  ;  so  that  the  resulting  tide  is 
the  difference  of  the  lunar  and  solar  tides.  This 
is  called  a  neap  tide. 

So  far  we  have  considered  the  sun  and  moon  as 
if  they  were  both  on  the  plane  of  the  Equator,  and 
this  is  not  necessarily^  the  case. 

As  a  matter  of  fact,  the  declination  of  the  sun 
and  moon  (that  is,  the  angle  which  their  centre 
makes  with  the  plane  of  the  Equator)  varies  by  just 
over  20  deg.  both  north  and  south  of  the  Equator 
in  the  course  of  the  year.  It  is  evident  that,  when 
the  sun  and  moon  are  both  on  the  meridian,  tiny 
will  have  a  much  greater  resrdtant  attractive  force 
if  they  have  nearly  the  same  declination  than  if  their 
declinations  are   widely   different, 

Thus  we  may  expect  a  variation  in  the  range  of 
the  tides— that  is  in  the  difference  in  level  between 
high  and  low  water— to  follow  a  variation  in  the 
declinations  of  the  sun  and  moon,  as  well  as  a 
variation  in  their  right  ascensions,  as  shown  by 
the  "  quarters." 

We  find  that  the  maximum  range  for  tin-  spring 
tides  occurs  near  the  equinoxes,  and  the  minimum 
range  near  the  solstices. 

So  that  the  difference  between  an  ordinary  spring 
tide  and  an  equinoctial  one  is  a  difference  of  range. 

The  height  of  ordinary  spring  tides  is  arrived  a! 
by  taking  hourly  observations   of  the   level  of   the 
■ove  some  fixed  datum  line. 

These  observations  must  be  continued  for  a  period 
of  369  days  and  3  hours,  in  which  time  the  sun, 
and  the  moon  with  its  satellites,  will  have  been  in 
all  possible  positions  with  regard  to  one  another. 
(H.  M.  W.,   Worcester.) 


The  Roadman's  Wedding At  the  wedding  of  Tom 

Stacey.  a  roadman  employed  by  the  Farnham  Urban 
District  Council,  the  music  was  provided  by  an  Italian 
organist,  whose  instrument,  operated  by  means  of  a 
handle,  was  outside  the  church.  A  guard  of  honour 
was  formed  by  Tom's  fellow-roadmen,  ami  tin-  happy 
couple  passed  under  an  arch  made  of  their  brooms. 
— Star. 

Waterproofing  Material.— At  the  Children's  Welfare 
Exhibition.  Olympia,  the  model  boating  lake— which 
is  120  ft.  long  by  30  ft.  wide,  and  is  one  of  tin-  great 
attractions  of  the  lined   throughout    with 

Calender's  sheeting,  and  so  rendered  absolutely  water- 
tight. This  method  of  safeguarding  water  spectacles 
is  not.  new  to  Olympia     ae    on    previous    occasions 

!  Georg     M  i    &   I  to     Limited,  of  25 

Victoria-street,  London,  SAY.,  have  supplied  and  fixed 
their  special  lining  with  entirely  satisfactory  results 
the    fine    effe  winding    canal     in    tin-    Dutch 

village  at  a  recent  exhibit  oq  being  rendered  possible 
by  the  help  of  the  material  manufactured  by  this 
enterprising  firm.  As  is  shown  by  their  latest  illus- 
trated catalogue  (obtainable  gratis  on  application), 
Messrs.  Callender  have  waterproofed  ponds,  lakes, 
reservoir-,  aqueducts  and  similar  constructions  in 
all  parts  of  the  world.  This  system,  which  was 
originated  by  them  some  forty  years  ago,  is  both 
nical  and  effective,  and  the  adaptability  of  the 
a]  should  make  it  worthy  of  consideration  in 
connection  with  ornamental  ponds  and  miniature 
lake--. 


TURNPIKE  ROADS  AND  COUNTY  MAIN  ROADS. 


SOME   MILEACES   AND   MAINTENANCE   COSTS. 

In  many  counties  the  main  roads  are  for  the  most 
part  the  same  as  the  old  turnpike  roads.  The  turn- 
pike trustee-  were  allowed  a  share  of  statute  labour, 
or  its  money  equivalent,  for  the  purpose  of  road  main- 
tenance, but  this  was  only  a  small  proportion  of  their 
funds,  which  were  mainly  derived  from  tolls.  The 
speeds  attained  by  mail  coaches  of  the  period  show 
that  many  of  the  roads  were  maintained  in  at  least 
a  fairly  good  condition,  and  considering  the  important 
services  performed  by  the^-c  highways  the  annual  ex- 
penditure per  mile  was,  in  some  cases,  by  no  means 
excessive,  and  in  some  counties  is  remarkably  near  the 
cost  of  main  road  maintenance  to-day.  The  nearest 
approach  to  equality,  or  one  of  the  neatest,  is  to  be 
found  in  the  case  of  Staffordshire,  in  which  county 
there  were  Got  miles  of  turnpike  road  in  the  year  1839 
against  605  miles  of  main  toads  in  1911.  The  cost  of 
maintenance  of  the  turnpike  roads,  which  bore  a  con- 
siderable amount  of  through  traffic,  was  in  that  year 
£98  a  mile  against  £74  a  mile  for  the  year  1910 — 1911, 
the  population  of  Staffordshire  having  trebled  in  the 
meantime.  Another  close  comparison  as  regards  mile- 
age is  furnished  by  Shropshire,  688  miles  of  turnpike 
roads  against  696  mile-  of  county  main  roads,  but 
the  figure  here  given  for  turnpike  roads  is  not  in  agree- 
ment with  those  obtained  from  other  sources,  according 
to  one  of  which  the  mileage  was  640,  while  the  other 
figure — 988 — was  probably  set  down  in  error.  The 
mileage,  if  taken  as  688,  gives  an  annual  cost  of  £44 
per  mile,  the  cost  of  maintenance  of  rural  county 
roads  to-day  being  similarly  moderate  as  compared 
with  other  counties — £69  a  mile.  The  population  has 
increased  only  from  223,000  to  259.000. 

In  Northamptonshire  358  miles  of  turnpike  roads 
are  represented  by  318  miles  of  county  roads,  and,  in 
spite  of  an  increase  in  population  from  179,000  to 
642,000,  the  cost  is  now  £80  a  mile  against  £102  for 
the  turnpike  roads.  In  Kent  the  pojralation  has  just 
about  doubled,  and  tire  mileage  of  main  roads — 616 — 
is  not  much  greater  than  that  of  the  turnpike  roads 
— 586 — the  latter  costing,  in  the  'thirties,  about  £124 
a  mile,  .and  the  county  roads  to-day,  with  surface 
tarring,  about  £178.  In  Warwickshire  the  population 
has  increased  from  337,000  to  907,000,  this  large  popula- 
tion being  served  by  457  miles  of  main  roads  costing 
£111  per  mile,  while  the  407  miles  of  turnpike  roads 
cost  about  £70  a  mile. 

The  nearest  approximation  in  costs  of  maintenance 
is  .afforded  by  Buckinghamshire,  where  the  main  roads 
cost  £94  a  mile  against  £92  for  the  turnpike  roads, 
the  population  having  increased  but  little,  from  147,000 
to  173,000 ;  but  the  mileage  of  turnpike  roads  was  only 
165  against  the  467  miles  of  main  roads,  so  that  this 
county  is  one  in  which  the  road  system  has  developed, 
in  the  narrow  sense  of  the  present  comparisons,  which 
are  strictly  limited  in  their  scope  in  Northumberland, 
as  in  Shropshire,  the  expenditure  per  mile  on  turn- 
pike roads  was  low — -£47 — and  in  this  county  the  main 
road  system  has  extended  only  moderately  beyond  the 
mileage  of  the  turnpike  roads,  which  was  479  against 
the  present  figure  of  617.  The  cost  of  maintenance 
of  the  main  roads  is  about  twice  the  expenditure  per 
mile  on  turnpike  roads. 

The  above  examples  furnish  cases  of  moderate  in- 
creases in  mileage,  and  one  very  large  increase,  while 
in  Northamptonshire  there  has  been  a  moderate  de- 
crease. More  considerable  is  the  decrease  in  Surrey, 
where  289  miles  of  turnpike  roads,  costing  £220  per 
mile,  are  represented  by  224  miles  of  county  roads 
costing  £422  per  mile,  the  increase  in  population  being 
from  486,000  to  719  000.  The  high  cost  of  maintenance 
partly  due  to  the  fact  that  the  increase  in  popula- 
tion has  been  mainly  close  to  the  principal  through 
routes,  and  has  been  accompanied  by  an  enormou 
increase  in  the  contributions  which  London  make., 
to  the  traffic  of  the  county;  but  it  is  interesting  to 
note  that  the  very  high  cost  of  maintenance  in  the 
coaching  days  foreshadowed  the  conditions  in  Surrej 
and  Kent  to-day. 

The  main  point  in  making  the  above  comparisons 
is  to  bring  out  the  often  striking  correspondence  be- 
tween the  county  mileages  of  turnpike  roads  and 
those  maintained  under  county  management  to-day. 
In  some  cases,  too,  the  change  one  way  or  the  other 
has  a  significance  of  no  mean  importance.  As  regards 
co=ts,  it  is  interesting  to  find  figures  of  about  the 
-nun-  order  and  even  fairly  close  approximations,  but 
these  figures  must  not,  of  course,  be  unduly  pressed 
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or  be  assumed  to  have  in  every  case  a  special  signifi- 
cance, since  we  do  not  know  what  was  the  average 
serviceableness  of  the  turnpike  system  in  each  county, 
and  we  have  no  traffic  statistics  to  make  the  compari- 
sons of  cost  tell  us  more  than  they  do.  The  figures  for 
turnpike  roads  are  not  all  of  them  for  the  same  year, 
hut  in  each  case  for  a  date  between  1830  and  1840. 


Centralisation  of  Highway  Control.— From  an  able 
paper  presented  to  the  Third  American  Road  Con- 
gress by  Mr.  W.  H.  Connell,  Chief  of  Bureau  of 
Highways  and  Street  Cleaning  of  Philadelphia,  Pa., 
we  quote  the  following  brief  extract:  Assuming 
(said  Mr.  Connell)  that  a  highway  organisation  has 
reached  the  stage  of  development  where  its  personnel 
id  qualified  to  handle  the  work,  the  next  and  most 
important  step  toward  efficiency  and  economy  is  to 
centralise  the  control  of  the  streets.  It  may  appear 
rather  odd  to  some,  but,  nevertheless,  it  is  a  fact, 
that  very  few,  if  any,  highway  organisations  control 
the  streets  coming  under  their  jurisdiction.  The 
control  is  usually  divided  up  between  the  street  rail- 
ways, telephone,  telegraph,  electric  light,  gas  and 
other  corporations.  If,  when  these  companies  tear 
up  the  streets  they  are  permitted  to  make  their  own 
repairs,  there  results  a  confusion  which  takes  away 
from  the  Highway  Bureau  the  direct  control  of  street 
repairs.  Such  arrangements,  as  are  necessary  should 
be  made  to  place  all  repair  work  directly  under  the 
Highway  Bureau.  If  the  repair  work  is  done  by 
i  ontract,  the  contract  should  be  with  the  city.  The 
Highway  Bureau  should  have  sole  authority  to  repair 
or  order  repairs,  of  whatever  nature,  that  are  to  be 
made.  This  would  give  the  bureau  a  direct  control 
over  the  contractors,  and  place  the  responsibility  on 
the  bureau  for  the  condition  of  the  streets  and  do 
away  with  the  excuses  we  so  often  hear  from  city 
officials  that  the  railway  or  telephone  company  are 
responsible  for  such  and  such  repairs,  and  we  are  doing 
our  best  to  push  along  the  work.  With  this  divided  re- 
sponsibility for  the  condition  of  the  streets  we  can 
never  expect  to  reach  the  highest  point  of  efficiency 
in  our  highway  organisation.  The  parkways  and 
main  park  driveways  should  also  be  under  the  con- 
trol of  the  Highway  Bureau,  as  there  should  be  but 
one  system  of  highway  construction  and  maint.  nance 
in  the  municipality. 


THE  LONDON  BUILDING   ACTS. 

SUMMONS     ACAINST     BERM0NDSEY     BOROUGH 
SURVEYOR. 

At  the  Tower  Bridge  Police-court  recently  Mr. 
Cecil  Chapman  gave  his  decision  on  four  sum- 
monses taken  out  by  Mr.  C.  A.  Daubney,  district 
surveyor,  against  Mr.  E.  J.  Angel,  borough  surveyor 
of  Bermondsey,  for  having  failed  to  give  building 
notices  in  respect  of  works  at  Vine-street,  Rouel-road, 
Rouherhithe-road  and  Bermondsey-street,  and  for 
having  begun  such  works  without  giving  notice. 

A  brief  notice  of  the  case  appeared  in  "Minutes 
of  Proceedings"  in  last  week's  issue  of  The  Sur- 
veyor, but,  in  view  of  the  important  question  raised, 
tlie    following  fuller  report  will  be   of   interest. 

The  work  for  which  the  district  surveyor  claimed 
notices  for  "digging  within  3  ft.  of  a  building"  (and 
it  should  be  remembered  that  in  none  of  these 
instances  was  the  fabric  of  the  buildings  touched  or 
disturbed)  was  as  follows:  — 

(1)  Vine-street. — Laying  a  drain  connection  from 
the  sewer  in  the  centre  of  the  roadway  to  a  building 
and  connecting  to  an  intercepting  trap  at  a  distance 
of  about  3  ft.  under  the  building. 

(2)  Rouel-road. — Laying  a  sewer  from  the  main 
sewer  in  the  centre  of  the  road  at  right  angles  to  a 
building,  passing  under  the  building,  and  proceeding 
at  the  back  of  the  building  in  the  yard  at  a  distance 
within  3  ft.  of  the  wall. 

(3)  Rotherhithe-stp.eet. — Laying  a  pipe  in  con- 
nection with  a  sewer  from  the  main  sewer  in  the 
road  at  right  angles  to  a  building,  and  passing  under 
the  building  at  a  depth  of  about  7  ft.,  and  terminating 
at,  the  rear  wall. 

(4)  Bermondsey-street. — Laying  a  sewer  in  a 
passage  about  3  ft.  wide  and  below  the  level  of  the 
adjoining  buildings. 

The  learned  magistrate,  in  giving  a  considered 
judgment,  said  that  the  district  surveyor  of  Bermond- 
sey  (representing  the  London  County  Council)  had 
summoned  the  borough  surveyor  for  failing  to  give 
hi  in  notice  under  the  London  Building  Act,  1894, 
before  interfering  with  and  replacing  the  soil  under 
certain  houses  in  the  reconstruction  of  a  sewer  pass- 
ing under  a  block  of  houses  in  one  place  and  in 
close  proximity  to  the  sides  of  houses  in  another 
place.  The  claim  was  based  upon  the  proposition 
that  anything  done  within  3  ft.  of  a  building  must  be 
work  for  which  notice  is  required  under  sec.  145,  sub- 
section (a),  although  the  interference  was  only  inci- 
dental to  the  execution  of  other  work  which  had 
nothing  to  do  with  the  buildings.  The  word  "work" 
in  the  section  which  deals  with  notice  to  be  given 
was  associated  with  the  words  "building  or  struc- 
ture," and  it  was  natural  to  infer  that  it  must  mean 
work  ejusdem  generis  as  building  or  structure. 

The  defendant's  case  was  based  upon  the  conten- 
tion that  work  which  is  not  directed  to  a  structure 
or  building  was  outside  the  scope  of  sec.  145,  although 
it  might  be  closely  associated  with  and  even  mate- 
rially affect  a  building.  In  support  of  this  conten- 
tion the  case  of  Vernier  v.  Macdonnell  was  relied  upon, 
in  which  a  solid  structure  of  seats  within  the  Agri- 
cultural Hall  for  the  purpose  of  accommodating 
hundreds  of  people  was  held  not  to  require  a  notice 
to  the  district  surveyor. 

In  his  opinion  the  reasoning  in  that  case  applied 
directly  to  the  one  before  him.  and  had.  be-  imagined, 
governed  the  action  of  local  authorities  ever  since 
the  London  Building  Act  was  in  force.  If  it  had 
been  otherwise  the  construction  of  sewers,  or  the 
laying  of  electric  cables,  or  the  carrying  out  of  any 
other  works  below  the  surface  of  London  would  have 
been  accompanied  by  endle-s  notices  and  fees  for 
district  surveyors.  In  his  judgment  it  was  unneces- 
sary to  discuss  the  extent  of  interference  with  the 
subsoil  of  the  houses  in  this  case,  hecau=e  he  held 
that  whatever  was  done  incidentally  to  a  building  in 
the  carrying  out  of  a  sewer  construction,  an  entirely 
different  operation,  was  not  a  work  or  structure  for 
which  notice  to  the  district  surveyor  was  necessary. 
The  case,  therefore,  against  the  borough  surveyor  was 
dismissed,  with  12  guineas  costs. 

The  learned  magistrate  consented  to  state  a  case 
for  the  opinion  of  the  High  Court. 


City   of   London    Street    Lighting The     system    of 

lighting  by  lamps  suspended  in  the  centre  of  the 
streets  by  wires  is  to  be  extended  in  the  City  of 
London,  and  a  saving  in  the  lighting  bill  of  nearly 
C7.000  ia  expected. 
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The  Editor  will  be  phased  to  answer  any  questions  affecting  the 
practice  of  engineers  and  surveyors  to  local  authorities.  Queries  (which 
should  le  vcrUlen  legibly  on  foolscap  paper,  one  side  only)  should  be 
addressed  to  "The  Law  Editor,"  at  the  office  of  The  Sdbveyoh, 
accorap inie i  by  the  writer's  name  and  address,  but  correspondents 
who   do  not   with    their    nanus    to  be  published   sliould  also  furnish  u 


QUERIES   AND   REPLIES. 

In  ordet  to  avoid  confusion  querists  are  requested  to  use  distinctive 
words  as  uoms  de  plume.  The  letter  X,  combinations  such  as  X.  Y.Z., 
and  words  such  as  u  engiiieei  "  and  "  surveyor,"  should  never  be-  us'd. 


By-laws:  External  Walxs.  "Veras"  writes:  A 
plan  has  been  submitted  to  me  showing  the  form  of 
construction  indicated  on  the  accompanying  .-ketch. 
Our  by-laws  are  the  usua]  with  respect  i  i  requiring 
nil  external  wall-  to  be  buUl  of  brick  or  other  hunt 
and  incombustible  materials.  Yon  will  see  that  the 
method  of  construction  indicates  a  brick  wall  to  en- 
ground  floor,  hut  the  first  Hour  bedrooms  an' 
contained  between  two  sloping  sides  formed  of  timber 
studdings,  tile  bung  on  the  outside.  Does  this  com- 
ply  with  the  by-law  ?     The  architect's  contenl  on 


that   the  first   floor  bedrooms  are   in  the   roof  of    the 

■  j,  and  that,  although  this   roof  is  externally 

s  imewhal  after  the  shape  of  a  man-aid  roof,  it  is  not 

a  properly  framed  mansard  t  oJ      Tfo    qui  Jtion  really 

D  i    hi Lightly    Loping  ■■■    rooms  form 

be  rnal  walls  of  the 

,r  of  the  building?    A   similar  question   was 
answered  by  you  on  p.   i-i  of  the  issue  of  The  Sur- 
veyob  dated  January  26tb  Last,  hut  the  diff  renee  in 
ol  the  plan  submitted  to  me  is  that  the  tile- 
hung  method  of  construction  applies  only  to  one  win;.; 
ling,  the  other  part   being  taken  up  two 
high  in  brickwork,  as  shown  on  the  drawing 
ient  herewith.    Only  the  two  side  walls  are  proposed 
ling,  the  end  walls  being  of  brickwork. 

In  my  opinion  these  arc  externa]  walls  within  the  meaning  "l  the 
by-laws.  

By-laws:    Ifoo.u    in-    Roof— "  A.R.I.B.A.     No.    2," 
i  ai  the  time  in  th    reply  con- 
tained in  Tiie  Suit.  i'iil  5th  last  to  the  ques- 
i  b;     'A.R.I.B.A."  in  reference  to  attics.    A 
iimilar  difficulty  ha-  arisen  in  my  locality,  but   upon 
a  -mi. .-what  differently  worded  by-law— namely,  '  In 
any  building  every  habitable  room,  with  the  exo  p 
oi  loom-;  in  the  roof,  sha  pari  '.»  it.  in 
from  the  floor  to  the  ceiling,  and  every  habit- 
;in  in  the  roof  of  any  such  building  .-hall  he 
'  8  it.  in  height  from  the  floor  to  the  ceiling 
nit  not  less  than 
room.'-'    The  sketch  accompanying  the  repl;    ol   April 
5th  will  appl;                              and  I  shall  be  glad  to 
.     to    wheth  i   a    local   authority 
.■er    under   this   by-law    to   disapprove   plans 
g  ao  arrang                                .aim,!,' 
refern 

The  question  in  the  case  referred  to  was  whether  there  could  lie  an 
attic  on  the  first  floor,  ot  whether  al  least  one  Moor  must  intervene 
between  the  ground  floor  and  an  attic,  la  the  present  case  that 
question  the  term  •attic  "  not  beinv  used  in  the  by- 

law, which  provides  that  a  room  in  a  roof  must  be  is  ft.  high  through 
two.  hirds  of  its  area.  The  area  of  the  room  in  the  former  query  is 
uot  stated  or  shown  on  the  plan,  so  that  I  cauuot  express  an  opinion 
as  to  whether  it  complies  with  the  by-law. 


"nom  de  plume."  Where  necessary,  copies  of  local  Acts  or  documentt 
referred  to  should  be  enclosed.  All  explanatory  diagram*  must  be 
drawn  and  lettered  In  BLACK  Ink  only,  and  in  such  style  as 
to  be  fit  tor  direct  reproduction  -  i.e..  without  ro-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  we  cuum* 
undertake   to    reply   to   queriee. 


Public  Health  (BtijLDiNas  in  Steeets)  \<  i 
"G.H.W."  writes:  Will  you  ple«i  e  give  mo  your 
opinion  on  a  point  irader  the  Public  Health  (Build- 
ing; in  Sir, ,.-!  -i  Vet,  L888,  =ei  3  :-  Tip  n  ari  i  wo  hou  i  - 
adjoining  two  front  Streets  (A  and  B),  each  40ft.  wide. 
Tho  main  entrance  to  t/hese  Ltou  es  is  from  street  A. 
hut  ihere  is  a  secondary  entrance  for  tradesmen, 
&C,  from  street  !!.  A  proposal  ha-  been  mad,'  to 
erect  a  motor  garage  marked  C  on  [flan  extending 
to  the  palisading  line  in  s-treei  B.     Will  il  ho  contrary 


lo  the  Act  to  ereel  tin-  building  withoul  tlie  written 
consent  of  tho  authority?  ('an  it  be  contended  thai, 
notwithstanding  the  main  entrance  to  the  houses  is 
from  street  A,  the  proposal  i-  to  erect  or  bring  for- 
ward part  of  a  hoii-o.  &c,  beyond  tho  front  main 
wall  of  tin-  hoit-.e  on  oiilao  side  thereof  in  tie-  same 
street,  or  the  making  of  an  addition  to  the  bull  ling 
beyond  such  front  main  wall?  I  may  add  that  there 
is  a  possibility  of   streets   -V   and  B    being  extended 

westw&rd.,    anil    of   villa    residences    heim .1     OH 

the    north    side   of  street    B. 

The  question  whether  a  given  house  i-,  "  in  "  more  Mian  one  street 
within  the  meaning  of  the  Act  is  a  question  of  fact  iui  the  decision 
of  the  magistrates  on  proceedings  under  the  Act  (  Writ  rt  tt  v.  Mustard  , 
56  J. P  ,  50?).  And  in  considering  what  is  the  "  front  "  main  wall  for 
the  purposes  of  the  Act  all  the  circumstances  of  the  caseinust  be 
taken  into  consideration.  The  building  must  be  looked  at  as  a  whole, 
its  character,  its  position  and  its  distance  from  the  proposed  erection 
must  be  considered  (Attornty-Generalv,  Edwards,  1891,  1  Ch.,  104). 
In  thepresenl  case,  when  the  object  or  the  Act  is  borne  in  mind,  1 
think  it  would  be  reasonable  to  hold  thai  the  houses  are  "  in  "  both 
streets,  A  and  11,  lor  the  purposes  ol  the  Act,  and  that  the  wall  facing 
}i  street  is  a  "  front  "  main  wall  nest  that  street  within  the  meaning 
of  lite  Act.  1  can  find  no  record,  howe  er,  of  a  similar  case,  and  the 
point  must  be  regarded  as  a  doubtful  one. 


Botlding       By-laws':       Thickness      of      Walls: 

•'Bask." — "F.  L.  B."  writes:  "We  have  recently  had 
a  plan  deposited  for  a  picture  house,  the  walls  of 
which  are  72  ft.  long  by  25  ft.  wide  by  17  [1 
and  are  shown  to  be  of  9-in.  brickwork.  U11  I 
by-laws  (sec.  20,  a  copy  of  which  1  forward)  these 
walls  should  he  13}  in.  thick  at.  the  base.  This  is  a 
one-storey  building,  and  our  clerk  holds  thai  the 
13|-in.  work  should  extend  to  the  mil  height  of  the 
wall.  I  shall  he  glad  to  hear  if  in  your  opinion  this 
reel ,  ami  your  definil  ion  of  the  term  '  ba  e  " 
in  this  case,  and  that  of  a  two-storey  building  as 
well." 

I  agree  that  the  wall  niu-t  be  t3J  in  lor  it-,  full  height.  Under  clause 
(a)  of  by-law  20  it  must  be  13$  in.  thick  at  its  base  ;  and  under  clause 
(;')  it  must  be  1  ;'  in.  ihick  at  the  top  and  for  10  ft.  below  the  top,  and 
the  remaining  1  ft.  must  be  built  solid  between  straight  lines  drawn 
on  each  side,  joining  the  thickness  at  the  base  to  the  thickness  at  16ft. 
below  the  top— in  other  words  this  remaining  foot  must  also  lie  13I  in. 
thick.     I  think  "  base  "  means  the  ground-level. 


By-xaws:  Internal  Walls.—"  P.  R. ''  writes:  In  my 

the  .Model    By-laws  are  in  force.     A  house  has 

recently  been  erected,  the  inferior  walls  of  which  have 

d     or    Otherwise    covered.      Should     I 
he  ill  order  in  refusing  my  certificate— viz.,  "  that   the 

new  dwelling  house  is  lit  for  human  habitation"— on 
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lire  ground  that  the  interior  walls  liave  not  been 
plastered   or   otherwise   faced   up  r 

There  does  not  appear  to  be  any  provision  in  the  Moilrl  By-laws 
making  it  compulsory  to  plaster  01  otherwise  cover  the  internal 
walls  of  a  building.  Tn  the  absence  of  any  such  provision  1  do  not 
think  the  surveyor  would  be  justified  in  reftismg  his  certificate  on 
the  ground  stated. 

\.   I  ■DMMODATION        ROADS.  "Klllal"        W I  J  U :  -  :        All 

accommodation  road  leading  through  a  farm  has  been 
repaired    by    a   rur-al   dJ    ri  nneil.    (1)  Does   the 

fad  of  the  council  having  once  repaired  make  il  a 
highway  repairable  by  the  inhabitants  ai  large?  (2) 
Have  rural  councils  power  occasionally  to  repair 
accommodation  roads  over  which  the  public  have  a 
right  of  way.  and,  if  so,  under  what  Act.-? 

(U  No.  (a)  I  do  not  think  the  council  have  power  to  repair  a  high- 
way not  repairable  by  the  inhabitants  at  large. 


We  have  to  draw  the  attention  of  querists  to  the 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketches 
obviously  cannot  be  made  use  of,  and  we  should  be 
obliged  if  correspondents  would  therefore  send  only 
carefully- prepared  drawings,  preferably  about  6  in. 
in  width,  and  without  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  risk  of  queries  remaining  unanswered. 


CORRESPONDENCE. 

For  every  ill  beneath  the  sun 
There  is  some  remedy  ot  none 
If  there  be  one,  resolve  to  find  it 
/'  not,  submit,  and  never  mind  it. 
-  ANO.N. 


RAIL    CORRUGATION    AND    BRITISH    STANDARD 
TRAMRAILS. 

To  the.  Editor  of  The  Surveyor. 

Sir,— Mr.  \V.  J.  Hadfield,  permanent  waj  enginoei 
of  the  Sheffield  tramway-,  in  his  remarks  on  Mr. 
Wakelam's  paper,  i-  reported  (p.  819,  The  Surveyor, 
December  13th)  to  have  said:— 

"With  regard  to  rails  they  (at  Sheffield)  had 
adopted  one  of  the  British  Standard  section  .  but 
found    it    unsuitable,    Hie    web    -plitting.    If   a    rail 

were  weak  enough  to  split,  it  would  be  weak  e igh 

!,,   i  ibrate.     He   wsa    now    u  Lug    i    120 lb.  rail,   which 
was  301b.  more  than   th     British  Standard  section." 

Such  a  statement  calls  for  mure  than  pa  sing 
notice.  It  would  appear  therefrom  thai  the  Sheffield 
Corporation  have  been  using  tramrails  of  No.  1 
British  Standard  section,,  90  lb.  per  yard—  i.e..  the 
ligthte  i  of  the  whole  sedes  of  British  Standard 
ions. 

Why  their  advisers  hould  have  .elected  thi  *ec- 
tion  i-  difficult  to  understand,  as  it  is  ob^ 
anyone  experienced  in  such  matters  that  either  the 
No.  4  (1051b.  per  yard)  or  the  No.  5  (110  lb.  per  \  trd) 
British  Standard  section  should  have  been  used  for 
such  heavy  traffic  as  on  the  Sheffield  tramway.-.  It 
is  baidly  fair,  therefore,  for  Mr.  Hadfield  not*  to 
endeavour  to  lay  the  blame  for  unsatisfactory  results 
upon  the  design  of  the  British  Standard  sections. 

When  the  Sheffield  tramways  were  originally  laid 
in  1899 — which  was  prior  to  the  use  of  covered  top 
deck  cars — a  rail  weighing  107  lb.  per  yard  was  used, 
a  section  which,  was  at  that  date  the  heaviest  in  the 
country;  this  fact  makes  it  the  more  strange  that  at, 
a.  time  when  covered  top  decks  bad  become  the  rule 
—thereby  adding  great  stress  upon  the  rails — a  rail 
weighing  only  901b.  per  yard  should  have  been 
selected. 

From  my  experiena  I  tm  inclined  to  think  that 
an  investigation  of  the  facts  would  show  that  the 
splitting  Mr.  Hadfield  mentions  is  attributable  to 
causes  other  than  that  ascribed  by  him. 

I  may  add  that  British  Standard  tramrails  have 
been  extensively  used  for  the  past  ten  year.-;,  on  many 
of  the  principal  tramways  all  over  the  world,  and 
probably  half  a  million  rails  have  been  rolled  to 
these  sections — to  which  80  per  cent  of  the  tramrails 
rolled  in  this  country  are  now  made — ami  not  a 
single  complaint  of  "web  splitting"  has  been  re- 
ceived by  the  Standard  Tramrails,  Committee  — 
Yours,  &c, 

W.   J.   Howard-Smith. 

Chairman,  British   Standard  Tramrails  Committee. 

Westminster. 

December  22,  1912. 


WORKING-CLASS    HOUSING. 

To  the  Editor  of  The  Surveyor. 

Sir,    The  interesting  paper  on  this  subject  bj   Mr. 
S.  Palmer  in  your  issue  of  December  20th  contains  two 
which   seem  to  require  further  consideration, 
the  writer  says:  "  Before  we  can  build  momic 

buildings  we  must  get  the  working  clas  ses  to  d 
with    thai    bogey    the    sil  which    is    hardly 

«-\  er  used  except  for  knick-knacks."    He  i  len  di 
and    illustrates   hi-   plan    to    achi<  >>     thi     end;    but 
Long   experience  of  the  lives  and  habits  of   working 
people  convinces  me  thai  bis  "kitchen  scullery''  will 

he  used  as  the  living-room  and  bis  "  living-r a"  will 

he  given  over  to  the  knick-knacks.  ill  only 

have  intensified  the  waste  he  deplore 

My  own  experience  of  building  houses  to;  the  w  irk- 
ing classes  proves  that  the  most  economical  plan,  and 
one  entirely  approved  by  the  inhabitants,  is  to  make 
quite  a  small  parlour  into  which  the  front  door  open.-. 
(nol  much  bigger  than  the  "hall"  in  Mr.  Palmer's 
plan  |,  a  large  Living  kitchen  containing  the  kitchen 
:.i  ige,  and  a  small  scullery  with  sin!  ind  >pper,  hut, 
no  fireplace.  This  prevent-  the  .-. 
exoepl  tor  its  proper  purpo  e,  and  gives  the  much- 
prized  parlour  without  any  mat  rial      i<  i   fici    of   valu- 

The  other  point    is  Mr.   Palmer's      tigg        m  "that 
fireplaces  in  the  bedrooms  might   well   be  d 
with."    This  seems  to  me  highly  in  any- 

one  who  ha         o  ■■■   of   illii'  •-  among  the   pooi 

knoj       how   im  aiuahlo  an   open   fire    is  on  oi  n 

Yours,  &c, 

M  IRG  \l:  I   i     I  '.     T  '.  I'C 

Booking. 

December  29,  1912. 


THE    INSTITUTE    OF    SANITARY    ENCINEERS:    ELECTION 
OF    COUNCIL. 

To  the  Editor  of  The   Surveyor. 
SlH       I    am    obliged    to    "Fellow"    for    his    kind    re- 
marks   concerning'     myself,     and     readily    accept     his 
ons    oi    regret.     From    the    letter    t    have    re- 
from    him,   and   from    that    appearing  in   your 
current  issue,  1  gather  that  "Follow"  did  no: 
0      i:i   I    Letter  should  convey  to  your   readers  quite 
tning   J    attributed  to  it.    1   regret   having'-  s,, 
far    misunderstood    him.    As,    liowevei-,    "Hi, 
dent,    vi  n  er   and    councillor?,   for 

the  time  being  together  form  the  council  of  thi'  iii.-ti- 
lute."  in  accordance  with  the  Article  of  Association, 
an   "entire"  change   of   the 

eted    as    meaning  the   whole    lot.    As    such    a 
tatei     ot   was  likely  to  convey  an  unfaii 
to  the  mind.-  of  the  large  number  of  pn 

of  the  institute  v  ho  an    read 

rvbyor,   1   felt   it,  my  duty   to  ask   your  kind 
ton  to  reply  to  it,  and  thi    more  e  pecially  so 
i    what     appeared    to     be     an     attack     o 
council  was  made  over  a   nom  <".    plume. — Yours,  &c, 

Geo.  W.  Chilvers. 
Chiswick. 

December  30,  1912. 


INTERCEPTING   TRAPS   IN    HOUSE   DRAINS. 

To  the  Editor  of  The  Surveyor. 
Sir,— In  reply  to  Mr.  Richard  Read's  letter,  appear- 
ing in  your  issue  of  the  27th  inst.,  it  is  only  necessary 
for  ine  to  state  that  the  "Closet  of  the  Century" 
works  efficiently  with  a  2-gallon  flush,  but  obvi 
as  is  the  case  with  all  water-closets,  tha  action  i.- 
h till  further  improved  with  either  a  2'  or  o  gallon 
flush,  which  many  of  the  water  companies  allow. — 

W.  Jennings. 
Lambeth  Palace-road,  S.E. 
December  30,  1912. 


BITUMINOUS  MATERIALS. 

To  the  Editor  of  The  Surveyor. 

Sir, — At  the   risk   of  appearing  even  too   pel 
on  this   particular   subject,   I   would  like   to  take  up 
the  cudgels  with  Mr.  Dussek,  to  whom  it  seems  strange 
that  I  should  put  forward  what  he  considers  such  a 
peculiar  definition  of  the  word  ''  asphaltum." 

I   am   quite   aware    that    the    ancient    Greek   word 
;  't.-e-"  passed  into  the   Latin  as  "asphaltum" 
(English  and  French — "asphalt"  and  "asphalt"  re- 
spectively), notwithstanding  which  I  still  cent-    . 
Oi,.'  materials  known  commercially  to-day 
turns"   are    the   pitchy   residues   which    a 
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from  the  distillation  of  asphaltic  or  semi-asphaltic 
base  petroleums,  and  which  musi  no1  be  confused  with 
natural  asphalts. 

If  Mr.  Dussek  desires  confirmation  of  this  I  would 
refer  him  to  two  of  the  largest  manufacturers  of 
"asphaltums" — viz..  the  Standard  Oil  Company  of 
New  York.  26  Broadway,  New  York,  or  the  United 
Asphalt  Refining  Company,  90  West-street,  New 
York — either  or  both  of  which  companies  would  no 
doubt  be  courteous  enough  to  enlighten  him. — Yours. 
be, 

Cecil  Nathan. 
3  London  Wall  Buildings,  B.C. 
December  31,  1912. 


To  the  Editor  of  The  Surveyor. 

Sik, — My  principal  object  in  writing  you  on 
November  22nd  last  was  to  ensure  that  we  should 
have — more  especially  in  view  of  the  coming  Inter- 
national Road  Congress — a  uniform,  consistent  system 
of  nomenclature,  clearly  understood  and  accepted  by 
all.  and  that  this  good  end  should  be  attained  with 
the  least  possible  dislocation  of  popular  usage. 

The  correspondence  which  followed,  which  has  been 
most  interesting  and  instructive,  shows  that  wide 
disagreement  exists  as  to  the  definition  and  nomen- 
clature of  "  asphalt  "  and  "  bitumen,"  and  I  suggest 
you  can  do  a  considerable  service  by  continuing  to 
give  the  hospitality  of  your  columns  to  the  discussion 
with  a  view  to  clearing  up  any  misunderstanding 
which  exists,  and  perhaps  obtaining  some  authori- 
tative expression  of  opinion  on  a  subject  so  full  of 
importance  to  highway  engineers,  contractors  and 
traders. 

I  would  like  to  add  to  my  first  contribution  to  this 
subject  that  the  word  "artificial"  which  I  used  must 
not  he  taken  as  implying  any  degree  of  inferiority. — 
Yours,  &c, 

John  Hutchinson. 

Westminster. 

January  1,  1913. 


CARDIFF  WESTERN  OUTFALL  SEWER  DISPUTE. 


SETTLEMENT    ANNOUNCED. 

At  a  meeting  of  the  Public  Works  Committee  of 
the  Cardiff  Corporation  last  week,  the  chairman 
(Councillor  J.  Mander)  announced,  as  one  of  the  sub- 
committee given  plenary  powers  to  deal  with  the  dis- 
pute with  Messrs.  Whyte  &  Co.,  Limited,  over  the 
construction  of  the  western  outfall  sewer,  that  a  settle- 
ment had  been  arrived  at  which  would  obviate  any 
further  litigation.  It  had,  he  said,  been  a  very  long 
and  arduous  task,  and,  as  one  of  the  sub-committee 
appointed  to  deal  with  the  matter,  he  was  thankful 
it   had  come  to  an  end. 

It  will  be  remembered  that,  the  hearing  of  the  arbi- 
tration proceedings  lasted  forty-two  days,  the  arbitrator 
l>eing  Mr.  H.  Percy  Boulnois,  m.inst.c.e. .Westminster. 
The  claim  which  Messrs.  Whyte  &  Co.  made  against 
the  corporation  was  for  the  sum  of  £53,148,  and  among 
the  grounds  of  claim  were  allegations  regarding  non- 

to  the  work  and  unexpected  difficulty  in  the 
character  of  the  work.    The  arbitrator's  award  was  for 

of  £20,000  apart  from  costs,  with  an  additional 
liability  contingent  upon  the  decision  of  the  courts 
upon  reserved  issues.  The  sum  which  is  now  to  be 
paid  in  full  satisfaction  of  the  claim  is  £19,500  inclu- 

costs. 


Milestones — It  is  surely  not  well  known  (says  Mr.  J. 
Landfear  Lucas,  of  Hindhead,  in  a  letter  to  the  Surrey 
Cm/it)  that  mile-tones  still  stand  about  the  country 
indicating,  not  measured  miles,  but  the  "cusfomarj 

omething  entirely  different  (about  am 
a-half  by  our  modern  statute  reckoning),  the 
of  which  is  a  mystery.  The  old  milestones,  with  their 
•ages,  were  fixed  by  order  of  Quarter 
'■  ! 'furies  ago,  stating  in  each  case 
the  distance  to  the  nearest  market  town,  and  there 
they  stand,  reminding  us  of  days  when  travelling  was 
difficult  and  perilous,  and  "intelligence,"  as  the  old 
Sessions  orders  expressed  it,  was  "difficult  to  be  had.'' 
It  would  be  interesting  to  know  how  many  remain 
standing  to-day,  but  I  have  record.?  of  several  within 
a  single  county.  The  City  of  London  formerly  boasted 
two  famous  starting  point.-  from  which  to  n 
milestones— namely,  Hick's  Hall  and  the  Standard  in 
Oornhill.  Few  persons  to-day,  however,  could  indi- 
cate •  with  any  precision. 


SEWAGE   COMMISSION'S   EIGHTH   REPORT. 

AN    AMERICAN    REVIEW. 

We  quote  the  following  from  the  last  received  issue 
of  the   New   York   Engineering   News:  — 

The  new  standards  for  sewage  treatment  and  for 
sewage  disposal  without  treatment  announced  a  few 
weeks  ago  by  the  Royal  Commission  on  Sewage  Dis- 
posal are  as  revolutionary  for  England  as  they  are 
rational,  scientific  and  practicable  for  that  or  any 
other  country.  Casting  to  the  winds  the  old  notions 
long  held  by  many,  and  recently  taken  up  in  this 
country  by  increasing  numbers  of  zealous  but  poorly 
informed  people,  to  the  effect  that  all  sewage  should 
be  'purified"  before  it  is  discharged  into  water,  and 
that  a  single  absolute  universally  applicable  standard 
is  both  feasible  and  imperative,  the  commission  has 
adopted  the  sound  principle  that  the  governing  con- 
dition in  sewage  disposal  is  the  prevention  of  nuis- 
ance. Nuisance  depends  upon  the  degree  of  dilution. 
Given  sufficient  dilution,  no  treatment  of  sewage  is 
necessary.  Nuisance  conditions  having  been  met, 
water  supply  may,  as  a  rule,  be  left  to  the  water 
authorities,  and  all  other  health  conditions  left  out 
of  account. 

Too  literal  an  application  of  what  may  conveniently 
be  called  the  nuisance-dilution  principle  would  re- 
sult in  no  general  standard,  but  rather  a  si 
standard  for  each  works,  and  a  changing  one  at  that. 
This  would  be  embarrassing  from  both  the  local  and 
the  central  administrative  viewpoints.  Therefore, 
the  commission  recommends  a  few  standards,  corre- 
lated with  commonly  used  and  successful  methods 
of  complete  and  of  partial  treatment,  and  beyond 
this  a  standard  is  provided  for  determining  when  no 
treatment  whatever  is  needed. 

Briefly,  the  standards  are  as  follows:  Where  local 
conditions  (chiefly  a  very  low  available  dilution)  de- 
mand complete  treatment,  the  effluent  shall  contain 
not  more  than  3  parts  of  suspended  solids  per  100,000, 
and  shall  not  take  up  more  than  2  parts  of  dissolved 
oxygen  per  100,000  after  five  days  at  a  temperature 
of  65  deg.  Fahr.  (the  test  to  be  made  without  remov- 
ing the  suspended  solids).  Where  partial  treatment 
is  all  that  is  required,  the  standard  is  the  amount  of 
suspended  solids  in  the  effluent  for  varying  degrees 
of  dry-weather  flow  stream  dilution  (but  dissolved 
oxygen  calculations  were  used  in  arriving  at  these 
standards).  For  dilutions  of  150  to  300  times,  the 
suspended  solids  in  the  works'  effluent  shall  not  be 
more  than  6  parts  per  100,000,  which  can  readily  be 
attained  by  chemical  precipitation ;  for  dilutions  of 
300  to  500  times,  the  suspended  solids  shall  not  be 
more  than  15  per  100,000,  which  can  be  attained  by 
either  plain  sedimentation  or  septic  tanks.  For 
dilutions  greater  than  500  times  no  treatment  would 
be  necessary,  except  such  screens  or  detritus  tanks 
as  the  "Central  Authority"  might  require. 

It  should  be  understood  that  the  highest  of  the 
standards  cited  is  to  be  deemed  a  "  normal  standard," 
of  general  application  except  as  a  "  relaxed  standard  " 
is  authorised  by  the  "  Central  Authority";  also  that 
the  normal  standard,  according  to  a  formula  used 
by  the  commission  in  its  calculations,  is  based  on 
a  dilution  as  low  as  eight  volumes  of  dry-weather 
stream  flow  to  one  volume  of  effluent,  but  that  ex- 
emptions from  the  normal  standard  would  not  be 
permissible   until   150  dilutions    were   reached. 

In  considering  these  standards,  American  engineers 
should  remember  that  the  average  stream  in  Eng- 
land is  small  compared  with  our  own  streams,  and 
that,  as  a  rule,  British  sewage  is  much  stronger  than 
American  sewage.  Allowance  should  be  made  for 
these  and  other  varying  conditions  in  considering 
how  the  British   standards   may  be  utilised  here. 

The  basic  principles  underlying  the  standards  ire- 
commended  by  the  Royal  Commission  on  Sewage 
Disposal  are  in  comp]  ite  accord  with  the  ideas  and 
practice  of  most  of  our  best  American  engineers. 
The  standards  themselves,  however,  seem  to  be  far  in 
advance  of  any  yet  proposed  for  genera]  adoption  a 
any  country — not  in  severity,  but  in  point  of  i  ien- 
tifie  analysis  of  the  sewage  nuisance  problem  and  in 
correlation  of  nuisance  prevention  with  degrees  oi 
dilution  and  degrees  of  treatment. 


Town  Planning  Schemes — The  Local  Government 
Board  have  given  authority  for  the  preparation  of 
town  planning  schemes,  by  the  Corporations  of  War- 
rington, Blackburn,  and  Luton,  which  are  to  relate 
to  areas  compi  rig  about  1,475,  887,  and  4,766  acres 
peel  ively. 


I  \\i  vi:\   3,  1913. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

T7w  Editor  int«t«i  the  co-operation  of  Surtbtok  r«ad»r«  with  a  vitw 
it  making  tfw  information  given  under  tint  head  at  complete  and 
aemrale    as    p*ui»l: 

INQUIRIES  HELD. 
Cambridge  T.C.  (December    17th.      Mr.    Courtenay 
Clifton).— £1,224  for  works  of  sewerage  in  Trumpington- 
road   and  Hills-road.— The  town  clerk,  Mr.  J.  E.  L. 

Whitehead,  explained  thai  the  borough  boundar  es  had 
recently  been  extended,  and  that  it  became  necessary 
to  connect  these  new  districts  to  the  corporation 
At  present  there  were  cesspools  emptied  by 
the  owners.  There  had  not  been  much  inconvenience 
b  M'-e  they  were  large  houses  standing  in  large 
grounds.  The  borough  surveyor,  Mr.  J.  Julian,  stated 
that  the  works  had  not  been  begun.  The  period  for 
which  the  loan  was  asked  was  thirty  years.  No  pay- 
ments had  yet  been  made  with  regard  to  the  works. 
The  inspector  asked  what  men  were  to  be  employed, 
and  the  surveyor  replied  that  it  was  intended  that 
some  of  the  council's  permanent  men  should  be  em- 
ployed. It  was  impossible  to  do  the  whole  work  with 
only  casuals  not  used  to  the  work.  The  inspector: 
There  is  no  objection  to  you  employing  permanent 
men  if  they  are  not  paid  out  of  the  loan.  It  was 
stated  that  some  of  the  men.  although  they  were  not 
salaried  and  could  be  discharged  at  -hurt  imp 
called  permanent  to  distinguish  them  from  men  taken 
on  for  a  few  days  owing  to  pressure  of  work.  The 
general  foreman  was  the  only  really  permanent  man. 
No  work  of  this  kind  had  been  done  by  contract  for 
the  past  seventeen  years,  but  if  the  Local  Government 
Board  would  not  allow  the  men  to  be  paid  out  Of  the 
loan  they  would  have  to  contract,  and  30  per  cent 
would  probably  be  added  to  the  oo-:t. 

Farnworth  U.D.C.  (December  11th.  Mr.  Courtenay 
Clifton).— £17,000  for  works  of  private  street  improve- 
ments at  Farnworth.— The  clerk,  in  making  the  appli- 
cation, said  the  council  would  like  the  loan  to  be 
spread  over  ten  years,  as  many  of  the  occupiers  of 
the  houses  referred  to  were  also  owners,  and  if  not 
-[.read  over  a  fairly  long  period  it  would  prove  a 
hardship  to  them.  The  ugg  -ted  improvements  had 
been  long  advocated  by  their  medical  officer  of  health, 
and  more  recently  by  the  county  medical  officer  of 
health. 

Crimsby  T.C.  (December  20th.  Mr.  Herbert  Ross 
Cooper). —  £5,900  for  culverting  an  open  stream  in  the 
Glee  district. — The  borough  surveyor,  Mr.  H.  Gilbeit 
Whyatt,  stated  that  several  open  watercourses,  bring- 
ing water  from  the  country  districts  into  and  through 
Grimsby,  met  in  the  Clee  district.  The  north  portion 
of  the  stream  was  culverted  some  twenty  years  ago, 
and  the  open  stream  had  been  cleaned  and  kept  in 
order  by  the  Dyke-reeves  until  within  the  last  few 
years,  the  cost  being  charged  on  the  agricultural  land 
in  the  district;  but  in  the  lengths  within  the  area  built 
upon  the  Dyke-reeves  had  ceased  their  operations. 
During  certain  states  of  the  weather  in  summer  the 
mud  at  the  bottom  of  the  stream  emitted  foul  emana- 
tions to  such  an  extent  that  the  people  in  the  district 
raised  serious  complaints.  So  far  as  was  known  no 
sewage  ran  into  the  dyke.  During  the  last  two 
summers  the  sanitary  inspector  had  caused  the  two 
landowners  who  owned  the  land  forming  the  bed  of 
the  dyke  to  cleanse  the  dyke,  but  the  work  had  not 
b  en  satisfactory. 

Kirkburton  U.D.C.  (December  19th.  Mr.  H.  R. 
Hooper). — £600  for  works  of  sewage  disposal. — It  was 
stated  that  the  scheme  had  involved  a  total  expen- 
diture of  £7,100,  and  that  the  £600  now  applied  for 
was  the  final  payment  for  the  work.  The  engineer, 
Mr.  J.  S.  Dyson,  said  the  sewage  works  had  been 
working  nearly  five  years.  There  had  been  a  little 
complaint  about  the  effluent  varying.  At  first  there 
was  a  difficulty  in  getting  suitable  filter  medium, 
and  they  had  to  use  local  sandstone.  With  proper 
care  he  saw  no  reason  why  everything  should  not  be 
satisfactory.  Mr.  Kershaw,  district  inspector  to  the 
Rivers  Board,  said  that  for  the  past  two  years  the 
effluent  had  been  very  satisfactory. 

APPLICATIONS   FOR  LOANS. 

Barrow-in-Furness  T.C— £1,750  for  the  purchase  of  a 
site  at  Newbarns  for  a  new  school. 

Bingley  U.D.C— £19,645  for  bridge  and  street  im- 
provements. 

Camborne  U.D.C — £24,752  for  works  of  drainage. 


Cambridge  T.C— £6,103  for  new  tanks  at  the  sewage 

works. 

Carnarvon  C.C.— £1,800  for  a  new  school  at  Cwm. 
Easington  R.D.C — £13  000  for  building  ami  famish- 
ing a  new  hospital. 

Huddersfield  T.C— £60,000  for  extensions  to  the  elec- 
tricity works. 

Warmley    R.D.C — £40,000    for    the    Siston    sewerage 

-•■in  inc. 

LOANS  SANCTIONED. 

Alsager  U.D.C— £330  in   connection   with   the   water 

scheme. 

Barnard  Castle  U.D.C — £400  for  sanitary  conve- 
nience-. 

Cardiff  T.C — £21,300  for  the  construction  of  filter 
beds,  the  provision  of  new  pumping  plant,  and  laying 
high-pressure  sprinkling  mains,  and  £800  for  depot 
extensions. 

Chester-le-Street  R.D.C— £600  for  private  street  works. 

Huddersfield  T.C £15,500  for  works  of  street  im- 
provement. 

Kingswood    U.D.C — £453    for    an    improvement    at 

Hush's  Hill,  Hanham. 

Selby  U.D.C — £1,730  for  the  purchase  of  si:.  -  for 
two  schools. 

St.  Thomas  R.D.C— £600  for  working-class  dwellings 

at  Whimple. 

FORTHCOMING    INQUIRIES. 

JANUARY.  £ 

6.— Harrogate.  For  street  works  and  the 
erection  of  a  shelter  (Mr.  R.  H.  Biek- 
nell)  5,605 

7. — Ashington.  For  road  improvement  pur- 
poses  (Mr.  M.   K.   North) 4,000 

7  Bradford.    For   Works  of  paving   (Mr.   F. 

H.    Tulloch)       13,931 

7.— Dorchester.     For  works  of  sewage  disposal 

(Mr.   R.   G.   Hetherington) 3,500 

7. — Farnham.  For  street  improvement  pur- 
poses (Mr.    W.    O.   E.   Meade-King)       ...  353 

7.— Sheffield.      For  the  provision  of  bowling 

greens  (Mr.  R.  H.  Bicknell)  900 

7.— Ystradgynlais.  For  the  purposes  of 
sewage  disposal  and  water  supply  (Mr. 
P.   M.   Crosthwaite) 33,169 

8  —  Blyth.     For    the    purchase    of    land    for    a 

town   hall    (Mr.    M.    K.    North) 5,000 

8  — Darlington.  For  open  spaces,  roads, 
and  water  supply  purposes  (Mr.  M.  K. 
North)       21,953 

8. — Enfield.  For  works  of  storm-water  drain- 
age   (Major   J.    Stewart)       7.365 

8.— Isle   of   Wight.    For  the   purchase   of   the 

esplanade  (Mr.   R.    G.   Hetherington)    ...  500 

8. — Penrith.     For  works  of  water  supply  (Mr. 

A.    A.    G.    Malet)        1,730 

8.— Pontardawe.    For  the  purposes  of  bridge 

construction  (Mr.  P.  M.  Crosthwaite)  ...  1,525 
8.— Ystradgynlais.    For  the  reconstruct- 

bridges  (Mr.  P.  M.  Crosthwaite) 1,875 

9.— Bromley.    For  private  street  work-  (Major 

J.    Stewart)        3.167 

!).— Cowbridge.  For  the  provision  of  a  ceme- 
tery and  water  supply  purposes  (Mr. 
P.    M.    Crosthwaite) 1,810 

9—  Handforth.    For  works  of  sewage  disposal 

(Mr.    A.    A.    G.    Malet)       ...        

10  —  Ashby-de-la-Zouch.    For  works  of  sewagi 

disposal  (Mr.   A.   A.   G.   Malet) 4,875 

10. — Cowbridge.    For  works  of  sewage  disposal 

(Mr.   P.    M.    Crosthwaite) 1,360 

10. — Leyton.    For    works    of    sewerage    (Major 

J.    Stewart)         865 

10—  Woking.    For   bridge    reconstruction    (Mr. 

R.    G.    Hetherington)  1,337 


Deal    Pavilion — Deal    Corporation    have    pa 
scheme  for  building  a  pavilion,  at  an  estimated  cost 
Of  £8,673. 
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Municipal  Work  In  Progress  and  Projected. 


e*-oj>«r«N<m    of  SoRVllOR   rtadtrt   w»tl>    a   wi»w    ! 
accural  az  pot 


ik-intj    information   y\v*n 


njil/to   mU 


The  following  are  among  the   more  important   pro- 

|    works    of    which    particulars    appear    below: 

-Grimsby,  Sevenoaks   £7,000,  Wandsworth, 

a    £4,500;    bousing   and    town    planning— 

■'"ii  and  disposal— Tenby ;    roads 

and   material — Bradford,    Exeter,  Plymouth    £10,000; 

and     sewage     disposal— Alsager,     Exeter, 

■Wai  ";   water,  gas  and  electricity    Basing- 

stofc  rmingbam,  Lexden  £7,000,  Newport  — 

ulars   ol    other   works    projected    will    be   found 

in  our  "Local  Government    Board  Inquiries"  page. 

BUILDINGS. 

Coatbridge    T.C  -The    cart    shed    at    the    council's 
-■  ,u,  :       to  be  enlarged  at  an  estimated  cost  of  £.480. 
Derby  T.C A  shelter   is   to   be   erected    in    the   re- 
ground,  al   a  cosl   of  £120. 
Exeter  T.C— The-    formal    approval    of    the     Local 
nt  Board  has  been  received  to  the  acquisi- 
of  St.  Nicholas  Priory;   and   the  application   of 
th,,    |  of    corporate    property    in 

Bridge-street  (£1,000)  to  the  restoration  of  this  ancient 
building. 
Forehoe  R.D.C— A  proposal   has  been   made  for  the 
a  bridge  in  Costessey  Water-lane,  at 
an    estimated    cost    of    £350,    and    contributions    are 
being    sought     from    the     county    council     and    the 
ssey  Parish  Council. 
Crimsby  T.C— The  Baths  Committee  have  adyocated 
recting   public  baths  on  the  site  of  the 
ricity  works. 
Hull  T.C— Alterations   are   to   be  carried  on  at   the 
main    entrance    to    the    Guildhall,    at    an    estimated 
:o  i  of  £700. 
Sevenoaks  U.D.C  -The    council    have    accepted    the 
of  Air.  E.  Exaftmeire  of  £3,000  for  public  swim- 
baths   as  a   King  Edward  memorial. 
Staffordshire    CC — The     tender    of     Mr.     Thomas 
Godwin,  of  Hartley,  at  £5,490,  has  been  accepted  for 
rection  of  a  council  school   at  Leek. 
Wandsworth    B.C — It    lias     been     referred     to     the 
ral    Purposes   Committee    to    consider    the   ques- 
tion of  erecting  suitable  municipal  buildings  insome 
central  position  in  the  borough. 

Wood   Creen  U.D.C. — A  central  fire   station   and  fire- 
men's dwellings   are   to  be  ejected,  at    an   estimated 
of  £4,500. 

HOUSING  AND  TOWN   PLANNINC. 
Colne  T.C— The  i  I  week  adopted  a  town- 

cheme,  and  the  town  clerk  was  instructed 
n  ■•■■■-  a  on  the  owners.  Lessees,  and  occupiers 
\n  application   will   have  to  be   made  for 
the  consent  of  I        I    Government  Board   to  the 

me.    The  area  to  »ped  is  on  the  Barrow- 

e  town,  and  extends  to  Red-lane  and 
Philip-lane.    Ten.  fifteen,  or  twenty    hous<      per   acre 
-ted. 
Newry  No.  1   R.D.C — The   I. oral   Government  Board 
have    confirmed    the     aheme    for    the    provision     of 
a   furl  her   instalment   of  labourers'  dwellings. 

Paignton   U.D.C     I:         urveyor,   Mr.  C.   O.    Raines. 
i    instructed    to  prepare   a  plan    and    scheme 
-bowing    the   area    h  to    include    for    town 

irpo 
Peterborough  T.C.     Plana  are  in  course  of  prepara- 
tion oe  at  Walton.    It 

a  cost  no  .r  £250 

Totnes  T.C     Plan  pri  |  ared  of  a  housing 

km 

PARKS  AND  OPEN  SPACES. 
Belfast    T.C.  recom- 

i         acquire    a     portion    oi     the 

g      B  '  Pari         e.e 

for  the  purpo  e  of   I] 
the  park. 

Dundee  T.C. -Sir  Jan  i  mfa 

of  Dundee,  ban  given   £15,000  a     a  gift  to 

;:  for  Dundi  •■    and  a  park  on     h 
athen  estal 


It  is  proposed  that  a  section  should  be  laid  out  as  a 
golf  course.  The  donor  is  one  of  the  New  Year 
baronets. 

Llandudno  U.D.C— It  has  I o  agreed  to  accepttwo 

schemes  for  the  laying  out  of  the  Happy  Valley  and 
the  Wyddfyd  estate.  The  latter  was  acquired  by 
purchase  a  year  ago,  nnd  the  former  is  presented  to 
the  town  by  Lord  Mostvn.  A  large  number  of  plans. 
and  specifications  were  sent  in  in  competition  for 
the  premium  of  50  guineas  offered  by  the  council,  and 
the  premium  will  be  divided  between  the  managers 
of  the  Lakeland  Nurseries,  Windermere  (Messrs.  H. 
Pierce  and  J.  B.  Walker),  and  Mr.  W.  H.  Matiey, 
architect  and  surveyor,  of  Manchester,  whose  plans 
have  been  considered  the  best. 

York  T.C— The  Estates  Committee  will  ask  the  cor- 
poration at  their  next  meeting  to  apply  to  the  Local 
Government  Board  for  sanction  to  borrow  £1,765  for 
laying  out  the  "Glen"  land  at  Heworth,  which  they 
have  recently  acquired.  It  is  proposed  to  construct 
a  bowling-green  120ft.  by  120ft.,  four  tennis  courts, 
shelters,  to  plant  and  lay  out  the  remainder,  and  to 
provide  a  playground,  with  swings  and  sandpits,  for 
young  children;  while  the  larger  field  is  to  be  used 
for  cricket  and  football.  It  is  also  proposed  to  provide 
a  municipal  bowling-green  at  Holgate,  and  to  lay  out 
a  small  recreation  ground  in  Nunnery-lane,  and  to 
apply  for  sanction  so  a  loan  for  the  purp  - 

REFUSE  COLLECTION  AND  DISPOSAL. 

Tenby  T.C— A  sub-committee  has  been  appointed 
to   consider    the    question     oi    establishing    a    dust 

destructor. 

ROADS  AND  MATERIALS. 

Banff  CC— A  grant  of  £506  is  to  be  received  from 
the  Road  Board  for  strengthening  and  improving  the 
highway  between  the  burghs  of  Banff  and.  Macduff. 

Bradford  T.C— Answering  an  inquiry  with  respi  cl 
to  the  proposed  new  road  at  Thackley,  on  the  Esho-lt 
estate,  the  chairman  of  the  Sewage  Committee  stated 
at  the  last  council  meeting  that  the  new  thoroughfare 
would  be  made  120  ft.  wide  in  s\  district  which  at 
present  was  agricultural,  but  which  in  the  future,  ii 
was  hoped,  would  become  residential,  and  the  com- 
mittee contemplated  making  this  road  into  a  fine 
boulevard.  As  the  road  approached  the  works  at 
Strangford  it  would  narrow  again  to  60  ft. 

Bromley  T.C— Improvements  are  to  be  carried  "l,i 
at  Blackbrook-lane  and  Barfield-road,  al  a  cost  of 
£4,220. 

Cheadle  U.D.C-  The-  tender  of  Messrs.  Co-ling  & 
Stafford,  -at  £1,580,  has  been  accepted  for  works  of 
improvement  in    Bulkeley-road  and  New  Hey-road. 

Exeter  T.C— The  estimate  of  the  city  surveyor,  Mi\ 
T.  Moulding,  for  paving  Sidwell-street  with  hard  wood 
is  £5,700,  or  with  sectional  blocks  £5,900,  or  soft  wood 
£4,400.      The    Streets   Committee    have    deferred    the 
matter. 

Greenock  T.C— Property  to  the  value  of  £580  has 
been  purchased  in  The  Vermel  with  a  view  to  a 
widening  scheme. 

Middlesbrough  T.C  The  General  Purposes  Com- 
mittee recommend  improvements  in  Queen's-road  and 
Clairville-road,  at  a  post  of  £2,309. 

Newton  Abbot  R.D.C — The  surveyor,  Mr.  S.  Olvcr, 
at  the  last-  meeting  i i  lained  that  one  of  the  con- 
tractors, in  pjte  i  pepeated  instructions,  bad  failed 
to  carry  out  bis  road  contract  satisfactorily,  and  he 
(the     -              bad  be        bliged  i ri  i  bixn- 

-.  If.      Mr.    Cox   thought    the-   complaint    might    be    made 
in  many  parts  of  tie-  district.     The  drain,-  and  water- 

nol    psoperly    clet 1.    and   this    would 

have  to  lie  divided  fr the  road-mending  contracts. 

The   chairman  (Mr.  H.   II.   Hannaford)     aid    be   had 
advocated  that  for  year       The  -urveyor  said  be  bad 

i   pp    i      a   menl      ral   other  conti  actors,   but, 

repoi  ted   there   th      month.    It-  was  decided 
■rite  the  contractor,  the  surveyor  to  superintend 
the  work  in  the  meantime. 

PaiRnton    U.D.C— The     Road      Hoard     have     written 
:  it    ng    that     they    are    prepared     to    make    a    grant    of 
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•st  o£  h  idcning  Totnes- 
be  widened 


£54U  towards  the 
mad  (€1,030). 

Plymouth  T.C.— Weston   Park-road 
at    an   estimated   cost   ol  £10,000. 

Plymplon   R.D.C.— HOte   tender  of   -Mr.  T.   Shaddock, 
i,  has  bi  en  accepted  for  earrj  ing  out  the  Higher 
i  '"in  i  itorwaad   improvement. 

Stoke  Newington  B.C.- The  Road  Board  have  pro- 
mised n  grant  of  £900  toward*  the  cost  of  repaying 
Lordshi  p-la  ne. 

Todmorden  T.C,  [(  i,  proposed  to  puroha*e  land, 
hi  a  cosl  of  £675,  for  the  widen  tig  of  Burnley-road. 

Windsor  T.C.  It  has  been  agreed  to  support  a  sug- 
gestion from  the  Vssociati i  Municipal  Corpora- 
tions that  an  authority  should  be  constituted  to  de- 
cide what  ought  to  be  the  main  roads  of  the  country, 
and  which  of  these  main  roads  oughl  to  be  trunk 
roads.  Also,  that  the  State  should  contribute  to- 
wards the  cost  of  the  main  roads  the  actual  half  of 
the  cost  oi  maintenance,  and  flint  with  regard  to  the 
trunk  roads  special  additional  grants  should  be  made 
subject  to  inspection  by  the  central   authority. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Alsager  U.D.C.  The  surveyor,  Mr.  If.  V.  Lynaui, 
lias  submitted  estimates  of  the  nevi  sewage  disposal 
«  orks,  \\  h  ieh  ha>  -  bi  en  approved. 

Bath  T.C— The  tender  of  Mr.  J.  Toog I,  at  £380, 

lias  been  accepted  for  t  he  i  oust  ruct  km  of  a  public 
convenience  at  Snow  Hill, 

Bexley  U.D.C.  A  reporj  ha  been  prepared  «  tli 
respect  to  n  sewerage  scheme  [or  Ka-{.  Wiekham,  the 
osl   of  which   is  estimated   to   be   £1,965. 

Cookham  R.D.C—  \  storm-water  sewer  if  to  be  pro- 
vided, .it  a  cost  of  £388. 

Exeter  T.C— The  city  surveyor,  Mr.  T.  Moulding, 
has   been   instructed   to  prepare  plans  and   estimate 

for  the  conversion  of  the  i tact   beds  at    Belle   [sle 

and  gt,  Thomas  sewage  work3  into  continuous  filters, 
a!-"  the  construction  of  ;torm-water  tanks,  and  for 
the  carrying  out  of  other  work  rec  immended  by  him. 

Linlithgow  T.C— Certain  improvements  are  being 
carried  out  in  the  system  of  sewage  purification,  as 
suggested  by  Mr.  F.  Walli,  Stoddart,  of  Bristol.  The 
works  arc  on  the  bacteriological  system,  and  the 
council  are  liaving  the  distributing  plant  thoroughly 
overhauled  an  I   brought   up  to  dale. 

Peterborough  R.0.C — A  sum  of  E900  i-  to  lie  spent 
hi  nn   sewerage   works   at   Fengate. 

Warmley  RJI.C—  The  plans  have  been  approved  of 
the  eweragi  jcheme  foT  Siston,  the  cost  of  which 
i-  estimati  1  at    £40, I. 

WATER,  GAS,  AND  ELECTRICITY. 

Aberdeen  T.C— On  the  recommendation  of  Dr. 
Houston,  of  the  Metropolitan  Water  Board  (London), 
the  Water  Committee  have  decided  to  make;  an  ex- 
p  rimenl  in  the  purifying  of  the  I)''''  water  by  the 
addition  of  lime  to  the  supply.  Dr.  Houston  was  of 
opinion    that    this    would    be    n    satisfactory    way    of 

dealing   with   the   water.    The    scheme   will   be   r ■ 

paratively  inexpensive,  and  if  it  proves  successful 
Dr.  Houston  bel  eves  that  filtration  will  not  be  neces- 
sary, so  that  a  large  amount  of  money  will  be  saved 
in  capital  cost. 

Alsager  U.D.C. -Air.  F.  W.  Stocks,  of  Middlewich, 
has  been  appointed  engineer  in  connection  with  the 
proposed  water  scheme,  for  which  the  necessary  land 
has  been  purchased. 

Barry  U.D.C — The  seal  has  been  affixed  te  the 
supplementary  agreement  with  the  Merthyr  Cor- 
poration for  an  augmented  water  supply. 

Basingstoke  T.C — The  council  have,  decided  to 
adopt  the  plans  of  the  borough  engineer.  Mr.  F.  R. 
Phipps,  for  an  electricity  undertaking,  at  an  esti- 
mated  cost  of    £13,590. 

Birmingham  T.C. —Next  week  the  Electric  Supply 
Committee,  accompanied  by  their  engineer  and  secre- 
tary, will  visit  London,  Newcastle-on-Tyne,  Glasgow 
and  Liverpool  to  inspect  the  most  modern  power 
stations  before  finally  deciding  upon  the  details  of 
the  equipment  of  the  new  Nechells  depot,  the  erection 
of  which  was  resolved  upon  three  week-  ago.  The 
scheme  provides  for  the  construction  of  a  new  elec- 
tricity generating  station  on  the  land  acquired  from 
the  Drainage  Board  at  NeoheEs.  The  intention  is 
eventually  to  erect,  buildings  and  plant  for  the  pi 
Auction  of  100,000  kilowatts. 


Dunoon  T.C— The  council  have  accepted  the  tender 
of  Messrs.  Balfour  &  Co.,  Lcven,  Fife,  for  the  erection 
of  a  gasometer,  including  foundations,  at  a  cost  oi 
114,160,  the  gasometer  to  have  a  holding  capacity  of 
250,000  cub.  ft.  This  is  the  first  instalment  of  a 
scheme  approved  by  the  council  for  the  reconstruc- 
tion of  the  gas-making  plant  of  the  burgh,  which 
has  been  rendered  necessary  by  the  increased  con- 
sumption and  also  from  the  fact  thai  the  council  now 
undertake   the   lighting  of   Sandbank   and   Innellan. 

Edinburgh  T.C— .The  annual  report  of  the  inspector 
of  cleaning  and  lighting.  Mr.  G.  A.  I).  Mackay,  state, 
that  tin-  neit  expenditure  on  cleaning  for  the  year 
amounted  to  £58,479,  against  £56,542.  The  cost  per 
head  was  3s.  7^1.,  and  the  cost  per  £1  on  assessable 
rental  1,'d.  At  May  last  there  were  11,699  electric 
and  incandescent  gas  lamps  under  the  control  of  the 
lighting  department.  There  are  1,248  are  lamp-.  a1 
an  annual  cost  per  lamp  of  £10.  The  system  of 
lighting  the  better  class  tenement  stairs  with  elec- 
tricity has  been  greatly  extended  duripg  the  past 
few  years,  and  there  are  now  378  -tars  in  which  that 
illuininant  i-  used.  The-  nett  expend:!  ore  of  the  de- 
partment Eor  the  year  (ha?  been  £44,409,  against 
E44.329  last  year.  The  cosl  per  bend  was  2s.  9d  ,  and 
the  cost   per   (.l   on  assessable  rental  3fd.    The  value 

i  the  lighting  plant  at  May  was  £19,361. 

Fifeshire   CC— Conditional    upon   obtaining    Parlia- 

ittary    power-    for   drawing    a    new    supply    of    water 

from  the  head  waters  of  the  Devon,  the  Dunfermline 
District  Committee  have  entered  into  an  agreement 
with  the  Cowdenbeath  Town  Council  to  sell  the  Loch 
Glow  waterworks  to  the  council  for  £10,500. 

Clasgow  T.C — The  Electricity  Committee  have 
authorised  the  electrical  engineer.  Mr.  W.  W.  Lockie, 
I-  prepare  specifications  for  the  nccessarj  boilers, 
condensing  plant,  and  accessories  f  ir  new  electricity 
generating  plant.  The  Secretary  for  Scotland  has 
given  his  consent  to  the  borrowing  by  the  corpora- 
tion of  a  further  -hid  of  £500,000  for  the  execution  of 
capital  works  in  connection  with  the  elect)  city 
department,  raising  the  total  sum  authorised  to  be 
borrowed  for  that   purpose  to  £2,500,000 

Clyncorrwg  U.D.C.     The   surveyor,   Mr.  W.  TV  .lone-. 

has  been  asked  to   ore] plan-  for  an  extension  of 

the  gasworks. 

Creenock    T.C It    has    been    agreed    t  .    accept    the 

offer  of  the  Westingh  m  e  Company  for  5,000-kilowatl 
plant,  subject  to  them  providing  a  condenser  of  7,250 
square  feet  area.  The  new  machinery  will  involve  an 
e\ penditure  of  o\ er  £12,000. 

Holywell  U.D.C— Lady  Mostyn  of  Talacre,  as  chief 
riparian  owner,  has  signed  a  deed  granting  pern 
to  the  council  to  take  from  St.  Winifride's  stream  the 
water  necessary  for  the  town's  supply,  which  is  pro- 
vided by  the  effluent  from  St.  Wimfride's  Well.  The 
spring  i-  considerably  below  the  level  of  the  town. 
and  the  water  will  therefore  have  to  be  pumped  up 
i  i  a  service  re  ervoir  above  the  town  in  the  Penvball 
district. 

Lexrien   and  Winstree  R.D.C— Consideration 
given   to  a   water  supply  scheme   for  Abberton,  esti- 
mated to  cost   £7,000. 

Maidstone  T.C.  A  recommendation  has  been 
adopted  by  the  Electricity  Committee  for  the  pro\  - 
sion  of  a  new  reciproeating  engine  at  a  cost  of  £5,260, 
and  the  extension  of  the  engine-house,  at  a  cost  of 
£500. 

Newport    T.C— Mr.    Baldwin    Latham    has    < 
instructions  to  prepare  a   report    with   re-pert    to  an 
additional  reservoir  at  Ynys-y-Fro. 

Newton  R.D.C— Negotiations  are  in  progress  for  the 
construction  of  a  new  reservoir  at   Denbury. 

Shipley  U.D.C — New  condensing  plant  j-  to  be  pro- 
vided at  th     |  at   a  cost  of  £1,200. 

Sleaford  R.D.C — The  council  have  under  considera- 
tion a  scheme  for  extending  the  wafer  main-  at  It  !  - 
ington  for  several  miles  into  the  fens,  to  supply  the 
odd  cottages  and  farms  at  an  estimated  cost  of  £1,800. 

Wilton  R.D.C-  The  water  mam.-  are  to  be  exb  nded 
to  Quidhampton,  at  a  ost  of   '-lee 

MISCELLANEOUS. 

Wimhledon  T.C — The  first  of  the  two  motor  lire 
engines  to  be  bought  by  the  council  was  delivered 
last  week  by  the  makers,  Messrs.  Dennis  Brothers,  of 
Guildford.  The  engine  is  of  G.Vhorse  power  of  the 
four-cylinder  type,  and  fitted  with  waterproof 
a  -el    coil    ignition,     f  i    is    the    latest    Dennis   i 
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with  worm  drive  specially  designed  for  hilly  district-. 
The  pump  is  of  the  turbine  type,  capable  of  delivering 
450  gallons  of  water  per  minute  at  140  lb.  pressure. 
It  oan  be  worked  direct  from  the  hydrant,  or  by  suc- 
tion in  the  usual  way.  The  engine  carries  first-aid 
apparatus  and  a  50-ft.  sliding  carriage  escape  and  an 
extra  10-ft.  length.  The  delivery  hose  extends  to 
1,000ft.,  and  there  is  a  smoke  helmet  as  well  as  all 
other  apparatus  for  saving  life  at  fires.  The  lamps 
are  lit  by  electricity  supplied  from  the  dynamo,  driven 
off  the  engine,  and  when  this  is  at  rest  the  light  is 
maintained  by  accumulators.  A  .-.peed  of  35  miles  an 
hour  can  be  attained  on  ordinary  roads  and  8  miles  an 
hour  with  full  load  on  a  gradient  of  1  in  6.  The 
engine  has  four  speeds,  forward  and  reverse,  is  gate- 
controlled,  and  has  ball  bearings  throughout. 


PERSONAL. 


Mr.  J.  L.  Peacock,  at  present  in  the  service  of  the 
uthority,  has  been  appointed  surveyor  to  the 
Newtownards  Urban  District  Council,  at  a  'Salary  of 
£150  a  j ear. 

Mr.  John  Simmonds  has.  resigned  his  appointments 
as  surveyor  and  inspector  of  nuisances  to  the  Eton 
Urban  District  Council,  owing,  we  regret  to  state,  to 
failing  health. 

Mr.  J.  L.  West,  chief  assistant  to  the  Berks  county 
surveyor.  Mr.  J.  P.  Hawkins,  has  been  appointed 
surveyor  for  the  West  District  of  East  Sussex,  not 
Essex  as  previously  reported. 

Mr.  0.  T.  Chadwick,  assistant  borough  surveyor  of 
-Maidenhead,  has  been  granted  £5  by  tile  Maidenhead 
Corporation  for  special  services  in  connection  with 
the  laying  of  a  24-in.  and  18-in.  storm-water  sewer  at 
Maidenhead. 

Mr.  Arthur  N.  Johnson,  m.am.soc.c.e.,  State  high- 
way engineer  of  Illinois,  on  December  13th  delivered 
an  illustrated  lecture  on  "  Cement-Concrete  Highway 
Bridges"  before  the  graduate  students  in  highway 
engineering  at  Columbia   University. 

Mr.  Strathen  Boulnois,  of  St.  Anne's  Cottage, 
Cheitsey,  sole  surviving  brother  of  Mr.  H.  Percy 
Boulnois,  m.inst.c.e.,  died,  we  regret  to  state,  at 
Exmouth  ..in  December  27th.  at  the  age  of  seventy-six, 
after  only  three  days'  illness,  the  cause  of  death  being 
heart  failure. 

Mr.  Francis  P.  Smith,  m.am.soc.c.e.,  chemical  and 
consulting  paving  engineer,  New  York  City,  on 
December  20th  delivered  an  illustrated  lecture  on 
"  The  Mining  and  Refining  of  Asphaltic  Oils,"  before 
the  Graduate  Students  in  Highway  Engineering  at 
Columbia  University. 

Mr.  Harold  G.  Cordon,  Dufficld,  assistant  surveyor 
and  clerk  of  works  to  the  Belper  Rural  District  Coun- 
cil, has  been  appointed  chief  assistant  to  the  Black- 
well  Rural  District  Council,  and  takes  up  his  duties 
in  a  month's  time.  The  Belper  Rural  District  Council 
accepted  his  resignation  with  regret,  and  resolved 
that   a   testimonial   should   be  granted   him. 

Mr.  Ewart  G.  Culpin,  secretary  of  the  Garden 
and  Town  Planning  Association,  has  accepted 
an  invitation  from  several  organisations  in  America 
in  crested  in  social  and  civic  improvement,  to  under- 
take a  lecture  tour.  Mr.  Culpin  will  sail  on  the  8th 
and  in  the  next  two  month-  will  deliver  a 
course  of  lectures  at  some  of  the  principal  cities  in 
as  well  as  at  several  of  the  Univer- 


Concrete  Institute — A;  •>  of  thi-  body  to  be 

Souse,   Westminster,   on   Thursday 

next,    Mr.    W.    Valentine    Ball,    barrisler-at-law,    will 

I      Co     /etc  in  its  Legal  Aspect." 

ibair  will  be  taken  at  7.30  p.m 

Sewerage  and  Refuse  Disposal  at  Southend-on-Sca. 

Mayor  of  Southend-on-Sea  on  Friday  last  laid 

the   foundat  a    dust  destructor  which   is 

ected    a1    Prittlewell    in    connection    with   a 

heme   of  .-«  timated   to   cost    £200,000 

make   provision    for   a    population    of   100,000. 

ork  will  be  comj  y  in  1914. 

Trolley  Omnibuses  for  Ramsbottom.— '! !       town    oi 

m  oi  trolley 
omnibnt  »ute  from  Holcombe  Brook  to  Eden- 

field,  a  distance  of  about  '.i\  mile-.  The  urban  dis- 
trict council  have  accepted  the  tender  of  Messrs. 
Stewart;  &  Lloyds  for  the  supply  of  the  standards 
and   fitting?  required   for  the  overhead  equipment. 


FOR    OTHER   ADVERTISEMENTS 

Soe  End  of  Paper. 
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OROUGH   OF   ILKESTON. 


ILKESTON  SEWERAGE. 


CONTRACT  No.  2. 

The  Mayor  and  Corporation  of  the  Borough  of 
Ilkeston  invite  Tenders  for  the  Provision,  Laying 
and   Jointing  of  about — 

1,260  lin.  yds.  of  30-in.  Cast-Iron  Pipe  Sewers, 
1,18C  „  ,,  27-in.  Concrete  Tube  Sewers, 
1,050      „        „      24-in. 

J,6o0      ,,        ,,       18-in.  Stoneware  Pipe  Sewers, 
3,100      „       „      15-in. 
3,500      „       .,      12-in. 

4,050       ,,        „         9-in.  „  ,,  „ 

30j      ,,       „      24-in,.,  18-in.,  15-in.  and  12-in.  Cast-Iron 
Pipe  Sewers, 

together  with  the  Construction  of  Manholes  and 
Flushing  Chambers;  the  Construction  of  an  Engine- 
house  at  Botany  Bay,  the  Provision,  Laying  and 
Jointing  of  8-in.,  6-in.,  5-in.  and  4-in.  Cast-iron  R:sing 
Mains,  together  with  various  alterations  to  the 
existing  Pumping  Stations  and  other  Works  at 
Botany  Bay,  Potters  Lock  and  Gallows  Inn,  in 
accordance  with  the  Drawings  and  Specification  pre- 
pared by  the  Engineers. 

Drawings  and  Specification  may  be  seen,  and  Bills 
of  Quantities  with  Form  of  Tender  obtained,  from 
the  Offices  of  the  Engineers,  Messrs..  Willcox  & 
Raikes,  63  Temple-row,  Birmingham,  on  or  after  the 
6th  day  of  January,  1913.  on  payment  of  a  deposit 
of  Five  Guineas,  which  will  be  refunded  on  receipt 
of  a  bond-fide.  Tender  and  return  of  all  document,-  to 
the  Engineers. 

Copies  of  the  Drawings  and  Specification  may  also 
be  seen  at  Ilkeston  on  application  to  Mr.  F.  W. 
Wright,  Resident  Engineer's  Office,  Sewage  Disposal 
Works,  Ilkeston. 

Sealed  Tenders,  in  envelopes  supplied,  and  endorsed 
"  Ilkeston  Sewerage — Contract  No.  2,"  to  be  delivered 
at  my  Office  not  later  than  twelve  o'clock  noon  on 
the  1st  day  of  February,  1913. 

The  Corporation  do  not  bind  themselves  to  accept 
the  lowest  or  any  Tender. 


(By  order) 


Town  Hall, 

Ilkeston. 


S.  F.  JAMES, 

Town    Clerk. 


T7ASSBX    COUNTY    COUNCIL. 

-^  HIGHWAYS    COMMITTEE. 

The  Essex  County  Council  are  prepared  to  receive 
Tenders  for  the  year  ending  31st  March.  I'll  I.  for  the 
Supply  of  Norway  Granite  Kerb  and  Sett-. 

Forms  of  Tender,  and  the  special  envelope  in  which 
the  Tenders  are  to  be  delivered,  and  all  other  infor- 
mation and  particulars  can  be  obtained  at  the 
County  Surveyor's  Office  at  Chelmsford, 

Tenders  to  be  delivered  on  or  before  Saturday  ,  the 
25th   day   of   January,   1913. 

PERCY   J.    SHELDON,   m.inst.c.e., 

County    Surveyor. 


Office  of  the  County  Surveyor, 
Chelmsford. 

January  1,  1913. 


WANTED— Offers     for    "Proceedings"   of    the 
Institute    of   Civil   Engineers,   vols.   91   to    188, 
inclusive;     perfect    condition;     binding    a  ued 

Box    1,210.    office    of   The    Surveyor,    24    Brid 
Fleet-street.  E.C. 


SEWAGE    DISPOSAL    WORKS: 
Their    Design    and    Construction."      By    W,    C. 
Easdale,  m.s.e.,  m.r.san.i.,  .author  of  "The  Practical 
Management    of    Sewage    Disposal    Works." 

Detailed  calculations  based  on  recommendations 
of  Royal  Commission.  The  whole  subject  dealt  with 
from  an  engineei  tig  poinl  of  view.  Me 
types  of  construction  described  and  illustrated  Ul 
existing  types  0f  apparatus  and  special 
described.  Over  150  illustrations.  Price  10s.  6d. 
nett;  post  free  10s.  10d.— St.  Bride';;  Press.  Limited, 
I    24  Bride-lane,  Fleet-street,  London,  E.C. 


January  3,  1913. 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 

SCOTTISH  DISTRICT  MEETING  AT  FALKIRK. 

Mr.  John  Bryee,  vice-president,  occupied  the  chair 
;ii  a  meeting  of  the  Institution  of  Municipal  and  County 
Engineers    held    at    Falkirk   on   the  21st   ult.       The 

members  to  the  number,  of  thirty-one  were  we] ted 

to  the  fcown  by  Bailie  J.  G.  Russell,  Convener  of  the 
Roads,  Streets  and  Buildings  Committee. 

i'i  chairman  explained  that  the  meeting  had  been 
railed  for  the  purpose  of  considering  the  formation 
of  three  committees — viz..,  a  Roads  Committee,  a 
Housing  and  Town  Planning  Committee,  and  a 
Genera]  Purposes  Committee. 

Mr.  J.  Walker  Smith  moved  and  Mt.  William  Ballan- 
:  oe  seconded  that  these  committees  be  appointed. 

ROADS   COMMITTEE. 

With  regard  to  the  Roads  Committee  the  chairman 
tated  thai  il  would  colleel  and  tabulate  reliable  scien- 
tific data  a-  to  Unproved  methods  of  mad   formation, 
and    particularly    information    as    to    the    effect    of 

eJimal  c  condil -  taken   m  conjunction   with  traffic 

returns  on  experimental  road  Lengths  laid  down  in 
I  n  .i  iii  Scotland  having  distinctive  cHraatological 
conditions. 

'J'he  following  were  elected  membere  of  the  com 
n  fctee:  Messrs.  J.  Walker  Smith.  Local  Governmenl 
Board,  Edinburgh;  Allan  Stevenson,  oounty  mad  sur- 
veyor, Ayr;  David  Ronald,  burgh  engineer.  Falkirk; 
G.  Donaldson,  county  surveyor,  Kirkcaldy  district, 
Fife  County  Council;  A.  II.  Goudie,  burgh  engineer, 
Ruling;  J.  Robb,  county  surveyor,  Midlothian; 
Thomas  Aitken,  county  surveyor,  Cupar  Fife;  A.  A. 
Turiff,  burgh  surveyor,  Elgin;  James  Lee,  burgh  engi- 
neei ,  Paisley. 

HOUSING     AND    TOWN     PLANNING     COMMITTEE. 

The  following  were  elected  members  of  this  com- 
mittee—viz.,  Messrs.  John  Bryee,  vioe-presidenl  ; 
.lames  Thomson,  city  engineer,  Dundee;  A.  H. 
Campbell,  city  engineer.  Edinburgh;  John  Young, 
burgh  engineer,  Ayr;  P.  C.  Smith,  burgh  engineer, 
Arbroath;  J.  F.  Wilkes,  town  planning  engineer,  Dim- 
lermline;  J.  L.  Lumsden,  burgh  engineer,  Kirkcaldy; 
F.  G.  Holmes,  burgh  engineer,  Govan. 

I'lii  committee  were  empowered  to  add  another  to 
iheir  number  to  bring  the  committee  up  to  nine 
members. 

GENERAL    PURPOSES    COMMITTEE. 

The  following  were  elected  members  of  the  General 
Purposes  Committee — viz.,  Messrs.  F.  G.  Holme-, 
laugh  engineer.  Govan  ;  A.  H.  Campbell,  city  engineer, 
Edinburgh;  John  Bryee,  vice-president;  John  Young. 
burgh  engineer,  Ayr;  W.  L.  Gibson,  county  surveyor, 
Western  District.  Perth  County  Council;  William 
Ballantine,  county  surveyor.  Eastern  District.  Stirling 
County  Council;  A.  Forbes,  county  surveyor,  Dun- 
fermline District,  Fife  County  Council;  W.  Forth 
chief  engineering  assistant.  Edinburgh ;  Charles 
Ma-stc  water  engineer,  Falkirk;  A.  Stevenson,  county 
road  surveyor,  Ayr:  W.  Watson,  burgh  surveyor, 
St.  Andrews;  David  Ronald,  burgh  engineer,  Falkirk-; 
A.  W.  Allison,  burgh  surveyor,  Crieff. 

The  committee  were  empowered  to  deal  with  all 
technical  matters  pertaining  to  the  work  of  the  insti- 
tution which  do  not  fall  under  the  Roads  and  Housing 
and  Town  Planning  Committees,  but  not  with  any 
matter  which  would  interfere  with  the  present  working 
of  the  business  affairs  of  the  Scottish  District  of  the 
institution. 

APPOINTMENT     OF     CONVENER,     SECRETARY     AND 
COMMITTEE     SECRETARY. 

It  was  agreed  that  these  committees  should  be 
called  together  as  early  as  possible,  and  that  each 
committee  elect  its  convener.  It  was  also  agreed  that 
Mr.  Ronald  should  act  as  secretary  to  these  com- 
mittees, and  that  each  committee  should  elect  a  com- 
mittee secretary  who  would  act  under  the  direction  of 
the  district  secretary. 

The  secretary  was  instructed  to  circularise  the  town 
and  county  councils  whose  officials  had  been  elected 
members  of  the  foregoing  committees,  pointing  out 
the  work  which  the  Scottish  District  had  undertaken. 
the  general  status  of  the  institution,  the  advantages 
which  will  accrue  to  local  authorities  by  supporting  the 
work  of  the  institution,  and  requesting  local  authori- 
ties to  defray  the  expenses  of  their  officers  attending 
committee  meetings. 

DAY     OF     MEETING. 

The  question  of  holding  meetings  on  Saturday  after- 


noon  was  discussed,  and  LI  was  agreed,  considering 
dial  practically  only  one  meeting  throughoul  the  year 
was  held  on  a  Saturday,  not  to  alter  the  day  oi  nee;  ing. 

II.  was  arranged,  however,  that   the  i mittee  uieel 

ings  should  be  held  on  Friday  afternoons,  and  thai 
the  iir-i  meet  tig*;  should  beheld    a  Edinburgh. 

The    members    were   afterwards   entertained   to   tea 
provided  by  the  Corporation  of  Falkirk. 


PNEUMATIC  TAMPING  MACHINE  FOR  STREET 
PAVING  WORK. 


An  extraordinary  vehicle  recently  appeared  <>n  the 
reets  of  Berlin.  Resembling  a  railroad  freight  car, 
it  rumbled  along  the  pavements  on  wooden  wheels 
with  wide  -teel  tyres,  and  few  of  the  passers-by  could 
imagine  for  what  purpose  it  was  intended.  It  stopped 
at  a  con  ■  e  e  paving  was  b  Lng  done,  and  there 
i!  resolved  itself  into  a  combination  motor  truck  and 

i imatic   tamping   machine,  specially  designed   for 

paving  wdth  Belgian  blocks. 
The  motor  is  an  L8-harse  power  benzol  motor,  which 
drive-  the  truck  itself  and  also  a  compressed-air  appa- 
ratus for  tlie  use  of  the  pneumatic  tamping  tools.  In- 
stead of  lifting  and  dropping  the  heavy  old  mauls 
by  hand  at  the  rate  of  about  fifteen  a  minute,  the 
workmen  place  the  pneumatic  tampers  on  the  -lone 
and  the  uioter  "dee-  the  rest."  It  delivers  ninety 
Mew-   per  minute   under  pressure  of  six  atmospheres, 


Pneumatic    Tampers    at    Work. 

and  enables  one  man  to  tamp  130  sq.  yds.  in  a  day 
of  eight  hours.  By  hand  the  same  man  ceiuld  only 
accomplish  about  30  sq.  yds.  The  use  of  the  motor- 
driven  apparatus  has  also  had  an  unexpected  influence 
on  the  wages  of  the  workmen.  While  formerly  it  was 
rj  t  i  choose  men  of  superior  phys:quc  and  great 
endurance  and  to  pay  them  high  wages,  it  is  now  pos- 
sible to  use  any  ordinarily  built  man  to  handle  the 
pneumatic  machines.  The  work  is  comparatively 
easy,  and  naturally  the  wages  paid  are  smaller,  despite 
the  fact  that  each  accomplishes  four  times  the  amount 
of  work  that  the  more  powerful  man  formerly  could 
perform. 

The  entire- truck  is  surrounded  by  a  heavy  wooden 
"box"  which  can  be  locked  and  left  at  the  pin  <i 
street  repairs,  without  necessitating  the  employment 
of  a  watchman  to  keep  guard  over  it.  The  comp 
can  supply  air  to  three  to  eight  men,  while  tin'  I  ruck 
pulls  a  trailer  filled  with  stone  blocks,  sand  and  other 
materials  needed  in  the  work.— Theodore  M.  U.  von 
Keler,  in  Scientific  American. 


Society  of  Engineers:  Status  Prize.— The  council 
of  the  Society  of  Engineers  (Incorporated)  may  award 
in  1913  a  premium  of  books  or  instruments  to  the 
value  of  £10  10s.  for  an  approved  essay  on  "A 
Scheme  for  the  registration  of  Engineers,  including 
particulars  concerning  the  Registration  of  Engineers 
in  British  Colonies  and  Foreign  Countries."  The 
council  reserve  the  right  to  withhold  the  premium 
if  the  essays  received  are  not  of  a  sufficient  standard 
of  merit.  The  competition  is  open  to  all,  but,  before 
entering,  application  for  detailed  particulars  should 
be   made    to   the   secretary.    17  Vice  i  West- 

minster.   The  last  date  for  receiving  essays   is  May 
31,  1913. 
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SOME  RECENT  PUBLICATIONS. 


Estimating  fob  Keixforced-Concretii  Work.  By 
Major  T.  E.  Coleman.  Trice  4s.  nett.  London: 
B.  T.  Batsford. 

Tliis  volume  is  designed  to  assist  eng  □  rs  and 
architects  in  the-  prep:.:  and  bills 

of  quantities  for  reinforoed-eoncrete  works.  The  various 

ad  data  which  are  ordinarily  required  for  this 
purpose  have  here  been  brought  t    \  a  conve- 

nient  form    so   as    to    provid  :al    handbook 

for  ready  reference. 

Full  details  of  the  procedure  to  be  adopted  in  taking 
off  quantities  for  reinforoed-eoncrete  buildings,  bridges, 
retaining  walls,  pies,  and  so  forth  are  given,  includ- 
ing the  mode  of  measuring  all  the  various  items  of 
materials  and  workmanship.  In  addition,  a  compre- 
hensive series  of  typical  items  and  descriptions  for 
reinforced  concrete  are  systematically  grouped  for 
guidance  and  reference  in  preparing  bills  of  quantities. 

The  prices  for  concretes,  reinforcement,  &c,  are 
based  on  the  average  cost  of  materials  and  labour  in 
the  London  district.  A  new  feature  has  been  intro- 
duced into  this  price-book,  inasmuch  as  the  prime  cost 
basis  adopted  for  the  respective  materials  used  in  each 
class  of  concrete  is  clearly  indicated  in  brackets  imme- 
diately after  the  general  description  of  the  concrete, 
so  that  any  adjustments  which  may  be  required  to 
suit  varying  local  conditions  can  be  easily  made.  A 
complete  range  of  prices  for  concretes  in  varying  pro- 
portions, and  ba=ed  on  the  same  general  prime  cost 
value  of  materials,  are  available  for  estimating  pur- 
poses. 

Many  useful  notes  respecting  concrete  materials  and 
workmanship  are  also  given.  Such  information  will  be 
found  especially  valuable  to  those  who  are  engaged 
,n  the  superintendence  and  execution  of  reiniorced- 
concrete  work.  Engineers,  architects  and  estimating 
clerks  will  find  in  this  book  all  the  information  neces- 
sary to  enable  them  to  estimate  accurately  for  rein- 
I., reed-concrete  work. 

The  Art   and   Craft   or   Garden   Making.    Fourth 
Edition.    By  Thomas  H.  Mawson.    Price  £2  10s. 
nett.    London:  B.  T.  Batsford. 
The  fourth  edition  of  this  standard  work,  which  has 
met  with  such  generous  recognition  from  architects, 
garden  designers,  and  owners  of  gardens  both  in  this 
country  and  on  the  Continent  and  in  America,  is  now 
;   in  a  thoroughly  revised  form.     In  previous 
editions  the  author — who,  as  is  well  known,  is  lecturer 
>i  Landscape  desig      ;  1  niversity  of  Liverpool — 

a  compelled  to  rely  on  drawings  to  illustrate 
'he  matured  effect  of  his  designs,  but  now,  after  more 
than  twenty-five  years'  practice,  h  i  is  able  to  demon- 
strate  the  results  oi  most  of  the  principles  described 
and  the  methods  advocated  by  photographic  views, 
thus  ad  :  oously  to  the  practical  usefulness  of 

the  book  to  all  those  who  have  gardens  to  lay  out  or 
to  maintain.  After  dealing  very  briefly,  in  the  first 
two  chapters,  with  the  history  and  present  position  of 
garden  design  in  this  country,  the  various  practical 
details  of  garden  formation  are  taken  up  and  described 
from  the  choice  of  the  site  and  its  general  sub-division 
down  to  the  finishing  touches  such  as  statuary  and 
garden  furniture.  Technical  terms  are  avoided,  and 
the  whole  of  the  ma  -  written  as  to  be  equally 

ble  to  the  landscape  architect  in  general  prac- 
tice or  the  amateur.  The  examples  of  garden  design 
which  f-onclude  the  volume  have  been  thoroughly  re- 
vised and  brought  up  to  date,  and  descriptions  of 
.several  new    and    exeep  ing    gardens 

added.    The  chapters  d  i  planting  ha1     b 

improved  and  rev  it  is  hoped,  will  form  a 

still  greater  aid  to  the  planter  in  the  selection  of  suit- 

i    hardy 
ock  his  garden. 

The  Law  of  Extraordinary  Traffic  on  Highways. 
In  eight  parts.    By  Barnard  Lailey,  Barri .- : 
Law,  of    the    Middle  Temple  and    South-E     i    rn 

lit.      Price  7s.  6&  nett.      London:    Sv. 
Maxwell,  Limited. 
Perhaps  no  branch  of  highway  law  has 
more  problen  iy  the  courts  than  that  of 

extraordinary  traffic.    'J  i    ies  of  the  qu<    tiou 

involv,-  i  th     m li 

not   ai  i  , 

In  this  little  volume  ti  asidered 

and    compared,  and    the    principles;    which    may   be 

•  Any  of  tho  publicatioriH  reviewed,  or  referred  to  as  received,  will  be 
forwarded  by  the  Bt.  Bride's  Press,  Ltd.,  on  receipt  of  published  price. 


gathered  from  them  concisely  summarised,  occasional 
extracts  being  given  verbatim  from  important  judg- 
ments, and  material  enactments  being  set  out  in  full. 
The  first  chapter  deals  with  the  meaning  of  the  ex- 
pressions "excessive  weight''  and  "extraordinary 
traffic,  '  and  the  remaining  seven  chapters  treat  of  the 
recovery  ot  the  expenses,  showing  by  whom  and  from 
whom  and  before  what  tribunal  they  are  recoverable, 
the  preliminaries  to  and  time  for  taking  proceedings, 
the  amount  recoverable,  &c.  Not  least  important  from 
a  practical  point  of  view  is  the  last  chapter,  which 
shows  the  nature  of  the  evidence  with  which  litigants 
on  either  side  should  be  prepared  in  pursuing  or  (as 
the  ea^e  may  be)  resisting  ,a  claim  for  alleged  extra- 
ordinary traffic  expenses.  We  can  thoroughly  recom- 
mend the  work  to  highway  surveyors  and  others  having 
to  advise  on  or  deal  practically  with  this  important 
subject. 

Books  that  Count.  Edited  by  W.  Forbes  Gray.  Price 
5s.  nett.  London:  A.  &  C.  Black. 
This  work  comprises  a  dictionary  of  standard  books, 
classified  under  fourteen  headings.  it  is  intended 
primarily  to  help  the  ordinary  reader  and  the  young 
student  quickly  to  ascertain  the  scope  of  the  most 
notable  books  on  the  various  subjects.  Thus,  there 
is  attached  to  the  reference  to  each  book  a  brief  note 
indicating  its  authority,  method  and  scope.  Some 
5,500  volumes  are  dealt  with  in  this  way,  and  indexes 
of  authors  and  titles  complete  a  very  useful  survey 
of  standard  literature.  In  these  days  of  the  making  of 
many  books  such  a  guide  as  this  should  be  appre- 
ciated by  a  wide  public. 


Australia  To-day.  (Melbourne:  The  United  Com- 
mercial Travellers'  Association  of  Australasia,  Limited, 
price  Is.  6d.)  A  sumptuous  production  which  reaches 
us  from  "the  other  side.''  It  is  an  album  of  the  most 
beautiful  illustrations,  showing  the  attractions  of  all 
kinds  of  "  the  centre  of  the  world's  coming  markets,'' 
where  there  is  "room  for  50,000,000  energetic  white 
settlers." 

diaries   and   calendars. 

Walker's  Diaries.  Messrs.  John  Walker  &  Co., 
Farringdon  House,  Warwick-lane,  E.G.,  issue  a  series 
of  1913  diaries  which  have  a  distinct  individuality  of 
their  own,  and  in  arrangement  and  daintiness  of  design 
are  perfect  enough  to  suit  the  most  fastidious.  Per- 
haps their  best-known  special  feature  is  their  incor- 
poration of  the  loose-leaf  system,  which  admits  of  any 
number  of  new  pages  being  substituted  for  used  pages, 
which  can  then  be  destroyed  or,  if  containing  notes 
oi  permanent  value,  hied  in  a  transfer  case.  As  a 
few  instances  from  a  list  calculated  to  meet  all  needs 
and  purses  we  mention  the  week-at-an-opening  diaries, 
No.  101  (price  9d.),  or  with  back-loop  pencil  Is.  6d., 
both  bound  in  long  grain  roan,  and  similar  ones  in 
solid  pigskin  at  Is.  or  Is.  3d.,  and  a  day-to-page  one 
(No.  804)  in  solid  pigskin,  gilt-edged  (price  3s.  6d.), 
which  would  make  a  most  handsome  as  well  as  useful 
gift  at  this  season.  As  a  desirable  calendar  for  desk 
or  wall — a  block  with  tear-off  dates,  showing  each  day 
in  bold,  coloured  figures — we  cordially  commend  "  The  _ 
Imperial,"  price  Is.  9d. 

The  Adamant  Stone  and  Paving  Company,  Limited, 
of  Palace  Chambers,  Bridge-street,  Westminster,  S.W., 
are  good  enough  to  send  us  a  pocket  diary  for  1913, 
enclosed  in  a  leather  case  with  pockets.  Not  the 
least  noticeable  feature  of  it  is  the  self-denying 
ordinance  which  the  company  have  imposed  upon 
themselves  in  suppressing  therein  anything  like  an 
advertisement  of  their  manufactures.  It  is  quite 
unobtrusively  mentioned  only  on  one  page — just 
sufficiently  to  associate  the  diary  with  its  donors. 
Their  works  are  at  Dancing  Cairn  Quarries,  Bucks- 
burn,  Aberdeen,  and  they  say  that  "  reconstructed 
Aberdeen  granite  may  truthfully  be  said  to  have  come 
to  stay!"  We  would  rather  have  said  that  it  has 
come— and  stayed!  It  was  laid  twenty-five  years,  ago 
near  the  Aberdeen  fish  market,  and  frequently  the 
winter  ice  has  been  dislodged  from  it  by  means  of 
rs.  Yet  it  shows  no  perceptible  sign  of  wear 
at  this  day  ! 

'■   dee  and  St.  Ives  Stone  Quarries,  Limited, 
of  G7  Queen-square,  Bristol,  send   U  U   ual,   their 

ii   pad    for    1913,    a    general    and 
acceptable  gift  which  we  find  of  daily  use.    It  is  a 
roomy  pad  of  blotting  sheets,   with,   attached  to  the 
top,  a   diary  for  memoranda  for  each  day  of  the  year, 
showing   a    week's    date-  opening.       Nothing 

could    be   more   practicable   for  desk   use. 


I  ItKD  vuy  3.,  1913. 


AND    COUNTY    ENGINEER. 
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REFUSE  REMOVAL  AT  BRADFORD. 


CHANCE   OF  SYSTEM. 

Mr.    Ernest    Call,    superintendent,    cleansing    and 
destructors  department,  Hammerton-street,  Bradford, 
"  Owing   to   a   change    in   our   system  of   re- 
>  d  refuse    from  night  work  to  day 
work,  the  Cleansing  Committee  of  the  Bradford  Cor- 
anxious  to  meet  with  suitable  vehicles, 
both   two-wheeled   and   four-wheeled,  for   this   work. 
The  minimum  lightness  compatible  with  strength  is 
required.     I    should   be   obliged    if   you    could   put    a 
paragraph  in  your  paper  regarding  the  above,  which 
would  no  doubt  come  before  the  notice  of  many  con- 
structors   of   these  vehicles.      Illustrations    and    full 
particulars    should    be    sent    to    me    at    the    above 
address." 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.   E.  J.    Thomas,   m.inst.c.e., 
County  Surveyor,  Buckinghamshire. 


SOUTH-EASTERN  DISTRICT. 

A  meeting  of  members  of  the  above  district  will  take 
place  at  Sidcup  at  2.30  p.m.  on  Wednesday,  January 
8th,  when  the  road  sections  will  be  inspected. 

Mr.  Maybury  has  kindly  consented  to  supply  the  re- 
vised cost  of  the  trial  lengths  up  to  December  31st; 
the  meeting  will  be  followed  by  a  dinner  at  Frascati's 
Restaurant,  Oxford-street,  at  6.30  p.m. 


SOUTH  WALES  DISTRICT  MEETtNC. 
District   Chairman — Mr.    W.    Haeptir,    m.inst.c.e.: 

Cardiff. 
A   meeting  of   the   institution   will    be   held    in    the 
South  Wales  District  at  the  Guildhall,  Swansea,  on 
Saturday,  January  11th  next. 

Programme. 
11.30  a.m.— Meeting  of  members  of  South  Wales  Dis- 
trict at  the  Guildhall,  Swansea,  for  the  pur- 
pose of  electing  a  district  committee. 
12  noon. — General  meeting  at  Guildhall,  Swansea, 
where  the  members  will  be  received  by  the 
mayor.  Proceed  to  Castle-street  ami  inspect 
street  widening  and  construction  of  tram- 
ways by  the  corporation  and  erection  of 
new  buildings.    Thence  to  Hotel  Cameron. 

1  p.m.   -Luncheon    at     Hotel     Cameron,    High-street 

(tickets  2s.  6d.  each). 

2  p.m. — Drive  by  way  of  High-street,  where  tramways 

recently    constructed  will    be    inspected,  to 
destructor  (tickets  Is.  6d.  each).    Inspection 
of  the  Pentre  Valley,  Burlais  Brook  culvert, 
the  destructor  and  its  recent  improvements, 
the  slab-making  plant  and  the  houses  erected 
by  the  corporation. 
4  p.m. — Return  to  Hotel  Cameron.      Light    refresh- 
ments provided    by  the    borough    surveyor. 
Discussion    on    paper    entitled     "  Swansea 
Tramways,   Past,   Present   and   Future,"  by 
Mr.  G.  Swarbrick,  deputy  borough  surveyor 
(member),  and  the  paper  entitled  "  The  De- 
velopment of  the  Pentre  Valley  in  Relation 
to  the  Destructor,"    by    Mr.    G.    H.    Bell, 
assistant  borough  surveyor  (Assoc.  Member). 
Papers  will  be  taken  as  read.    . 
In  order  that  the  necessary  arrangements  may  be 
made,  members  must  give  notice  of  their  intention  to 
be  present  not  later  than  to-morrow  (Saturday),  when 
copy  of  the  papers  will  be  sent  in  due  course. 


H.  Alex.  Clarke, 

Hon.  District  Secretary. 


Council  Offices, 

Briton  Ferry, 


NORTH-EASTERN   DISTRICT. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 


Notice   is  hereby  given  that,  under  the  provisions 
of  by-law  14,  nominations  for  the  council  of  1913-14 


must  be  received  by  me  not  later  than  February  I, 
1913. 

Each  member  or  Associate  member  of  the  institu- 
tion is  entitled  to  nominate  one  member  or  asso- 
ciate member  for  the  council.  Nominations  must  be 
accompanied  by  the  consent  of  the  nominee. 

SOUTHERN    DISTRICT   MEETINC. 

A  meeting  of  the  Southern  District  will  be  held  at 
ampton  on  Saturday,  February  22nd  next. 


II  Victoria-street,  S.W. 


Thomas  Cole, 

Secretary. 


LOWER  THAMES  VALLEY  DISTRICT  SURVEYORS' 
ASSOCIATION. 


nt — Mr.   Harold  F.   Coales,  assoc. m.inst.c.e.. 
Engineer    and    Surveyor,    Sunbury-on-Thamcs. 


The  usual  monthly  meeting  of  this  association  will 
be  held  at  the  town  hall,  Twickenham,  to-morrow 
(Saturday),  at  6.30,  when  there  will  be  a  further  dis- 
cussion upon  Mr.  E.  Willis's  paper,  "  Notes  upon  the 
Effect  of  Intercepting  Traps  in  House  Drainage " 
[The  Surveyor,  December  13th],  and  the  question  as 
to  the  availability  for  use  by  other  persons  and 
authorities  of  fire  hydrants  provided  and  maintained 
by  local  authorities  will  again  receive  consideration. 

Members  are  requested  to  make  a  special  endeavour 
to  be  present  on  this  occasion. 


APPOINTMENTS  VACANT. 

nrnciai  and  similar  advertisements  r-c-vv-.rf  up  to  4.30  p.m.  on 
Thursdays  will  oe  Inserted  in  the  following  day's  Issue,  but  limit 
responeCbuj  for  their  despatch  are  recommended  to  arrange  that  they 
ihali  reach  The  Sukveyoq  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Holbom), 
rubied   to    lat«r  confirmation   by   l«tt«r. 


SURVEYOR.— January  11th. — To  take  charge  ol 
construction  of  sewage  disposal  works,  for  the  Ches- 
terfield  Rural    District    Council.— Mr.    R.    F.    Hart- 

\\  right,  clerk. 

ROAD  SURVEYOR.— January  11th.— Ihverness- 
shire  County  Council.  £200  per  annum. — Mr.  W. 
Mackay,   district  clerk,   19   Union-street,   Inverness. 

HIGHWAY  SURVEYOR.— January  17th.— Dulver- 
ton  Rural  District  Council.  £130  per  annum.— Mr. 
R.  Sowton  Barrow,  clerk. 

BRIDGE  AND  ROAD  SURVEYOR.— January  18th. 
— Devon  County  Council.  £400  per  annum. — Mr.  F. 
Bailey,  clerk,  The  Castle,  Exeter. 

ROAD  FOREMAN— January  20th.— Stourbridge 
Urban  District  Council.  35s.  per  week,  with  house. 
Mr.   Fredk.  Woodward,  surveyor. 

SANITARY  INSPECTOR.— January  23rd.— Isling- 
ton Borough  Council.  £148— £184— Mr.  W.  F.  Dewey, 
town  clerk. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  in  the  following  day's  Issue,  but  then 
responsible  for  thc.r  despatch  ore  recommended  to  arrange  that  they 
shall  reach  The  Surveior  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  13B9  HolborrO, 
subject  to   later  confirmation  by  Uttor. 


SWAFFHAM.— January  25th.— Plans,  specifications 
and  estimates  for  workmen's  dwellings,  for  the  rural 
district  council.  A  premium  of  £10  is  offered  to  the 
selected  plan.— Mr.  Sydney  Matthews,  clerk. 

JAMAICA.— January  31st.— Plans  for  municipal 
buildings  to  cost  £9,000.  A  premium  of  £100  is  offered. 
Messrs.  Young,  Limited,  60  Fenchurch-street,  London, 
E.C. 

HEMEL  HEMPSTED.— January  31st.— Design  for 
a  housing  scheme,  comprising  twenty-five  houses,  for 
the  town   council.— Mr.  A.   E.   Usher,  town  clerk. 

HARROGATE.— February  3rd.— Designs  for  a  coun- 
cil school,  for  675  children.— Mr.  C.  E.  Rivers,  Assoc. m. 
inst.ce.,  borough  engineer. 
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January  3,  1913. 


DUBLIN.— February  6th—  Designs  for  municipal 
buildings  for  the  corporation.  The  proposed  expendi- 
ture is  £50,000,  and  the  author  of  the  design  placed 
first  will  be  appointed  to  carry  out  the  scheme  on  a 
5  per  cent  basis.  Premiums  of  £150  and  £100  are 
offered.  The  assessor  is  Mr.  Albert  E.  Murray,  f.r.i.b.a 
-The  Town  Clerk. 

RANGOON.— March  1st.— Designs  for  municipal 
buildings.  Premiums  are  offered  of  £300,  £200.  and 
£100.— The  Clerk  to  the  Rangoon  Municipality. 

WINNIPEG.— March  1st.— Designs  for  city  hall. 
Limited  to  British  architects  in  Canada.  Premiums 
arc  offered  of  5,000  dols.,  3,000  dols.,  and  2,000  dols  — 
The  Clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advsrtlsements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted   in  the  following  day's  Issue,  but  then 

retponriblt  for  their  despatch  are  recommended  to  arrange  that  they 
thall  reach  The  Scbteioe  office  by  noon  on  Wednesdays  to  entire 
their  inclusion  in  the  weekly  list  of  eummariee.  Such  advertisementt 
may,  in  cases  of  emergency  only,  be  telephoned  (No,  1369  Holborn), 
»»bj«ct   to   lat*r  con/vrmotion  by  !«tt«r. 


Buildings. 

CHATHAM.— January   4th.— For   the   erection   of   a 
i  >r  the  Education  Committee.— Mr.  G.  F.  Bond, 
High-street.  Ro  hester. 

SOUTHAMPTON.— January    4th.— For    the    execu- 
tion of  alterations  in   Oxford-avenue,   including   the 
i]  of  boundary  walls  and  laying  tar  paving,  for 
tlie  corporation.— Mr.  R.  R.  Linthorne,  town  clerk 

HINCKLEY.— January   4th.— For    the    erection    of 
brick  chimney  -haft,  for  the  urban  district  council- 
Mr.    E.    H.    Crump,   engineer   and    surveyor. 
STANLEY.— January    6th.— For    building    a    brick 
the  urban  district  council.— Mr.  A.  Rout- 
ledge,   surveyor. 

GLASGOW.— January    7th.— For     the     erection     of 
new  dining  hall  at   Coplawhill,   Albert-road,  for  the 
ation. — Mr.    J.    Lindsay,   town    clerk. 
M  \NCHESTER.— January  8th.— For  reinforced  con- 
work,  for  the   corporation. — Mr.   Thos.   Hudson, 
town  clerk. 

ANTRIM.— January   9th.— For    building   caretaker's 

house    and    laying    out   burial   ground,    for    the    rural 

i ■ ! ii-il. —  Mr.  J.  L.  Clark,  clerk. 

\\  EST   RIDING.— January   10th.— For  the   erection 

I  a  school,  for  the  Education  Committee.— Mr.  Francis 

Alvey  Darwin,  clerk,  County  Hall,  Wakefield. 

CORNWALL.— January  11th.— For  building  a  school 

at  Tintagel,  for  the  Education  Committee.— Mr.  F.  R. 

iretary,  County  Hall,  Truro. 

PEMBROKE.— January  11th.— For  the  erection   of 

a  school,  for  the  Education  Committee.— Mr.  H.  E.  H. 

Jones,   clerk.    County    Education    Offices,    Haverford- 

ILFORD. — January  11th.— For  the  erection  of  a 
refuse  destructor,  for  the  urban  district  council.— Mr. 
Adam  Partington. 

HADLEIGH.— January  11th. -For  the  erection  of 
eight  cottages,  for  the  urban  district  council. — Mr. 
C.    J.   Orimwade,  clerk. 

HASTINGS.— January  12th.— For  building  two 
cottages  at  the  waterworks,  for  the  corporation.— Mr. 
lien.   F.  Meadows,  town   clerk. 

FLINT.    January  14th.— For  the  erection  of  an  ele- 
mentary  school,   for  the  county   council. — Mr.    Sam. 
!.   .in-,  county   surveyor,  County   Offices,  Mold. 
PURHAM.    January   14th.— For  the  erection  of  an 
school,  for    the    county  council. — Air.    A.    J. 
i,  clerk  to  the  Education  Committee,  Shire  Hall, 
Durham. 
LANCASHIRE.    January  14th.— For  the  erection  of 
d,   for  the    I  i    Committee.  —  Mr.    H. 

Littler,  county  architect,   16  Ribblesdale-place,  Pres- 
ton. 

ilAS'l  nuai-y     14th-  For     the 

oiled   -t''l   joisl   bridge,  for  1 1 
C\    Ben.    I''.   Meadows,  town   clerk. 
MANCHESTER.    Jai    i  Destruc- 

tion   of    a    public   library,    for    the    corp 
:  I        on,  town  clerk. 
KDJKOONNEL.    January    15th.   -For    the    erection 
'.i    a   public    school,    for  the    School    Board.— Mr.    R. 
Wilson,  clerk,  Sanquhar. 


ST.  HELENS.— January  21st.— For  the  erection  of 
a  school,  for  the  Education  Committee.  — Mr.  P. 
Sharp,   secretary,    17   Cotham-street,    St.   Helen-. 

HARROW-ON-THE-HILL.— January  25th.-  For  the 
erection  of  public  offices,  for  the  urban  district  coun- 
cil.—Mr.  J.   P.   Bennetts,  surveyor. 

EGYPT.— February  1st.— For  the  election  of  pump- 
ing station  buildings  ni  Kai'r  el  Gamus,  lor  the  Public 
Works  Ministry.— Controller-Gem  ral.  Main  Drainage 
Department,   Public   Work.-    Ministry,    Cairo. 

BARNSLEY.— For  the  extension  of  the  public 
baths,  for  the  corporation.— Mr.  W.  P.  Donald,  town 
clerk. 

Iron  and  Steel. 

NOTTINGHAM.— January  4th.— For  the  supply  of 
steel  rails  and  fishplates,  for  the  Tramway-  Com- 
mittee.— Mr.   A.    Brown,  city   engineer,   Guildhall. 

BLAYDON.— January  7th. -For  the  supply  of  0ii 
engines  and  pumps,  for  the  urban  district  council. — 
Air.  Henry  Dalton,  clerk. 

RYE.— January  8th.— For  the  supply  of  cast-iron 
socket  pipes  and  irregulars,  for  the  corporation. — Mr. 
W.  Dawes,  town  clerk. 

SWANSEA.— January  9th.— For  the  supply  oi  steel 
work,  for  the  Harbour  Trustees. — Mr.  T.  Strick    cli  ■  i 

MANCHESTER.— January  10th.— For  the  supply  of 
a.  mechanical  washer  of  the  vertical  type  at  the 
Bradford-road  station,  for  the  Gas  Committee. — Air. 
Thomas  Hudson,  town  clerk. 

CHORLEY.— January  11th.— For  tie'  supply  of  two 
gas  engines  and  two  pumps,  loan  of  portable  boiler, 
and  laying  water  mains,  for  the  rural  district  council. 
—Mr.  R.  E.  Aspden,  clerk. 

MADRAS.— January  22nd.— For  the  supply  of 
English  stoneware  pipes  and  specials,  varying  from 
4  in.  to  21  in.  internal  d:ameter,  and  aggregating  a 
length  of  about  165  miles,  for  the  corporation.— 
Messrs.  James  Alansergh  &  Sons,  agents,  5  Victoria- 
street,  Westminster. 

ELLESM1-1RE.— January  31st.— For  providing  and 
laying  9  000yds.  of  4-in.  and  3-in.  cast-iron  mains, 
sluice  valves,  fire  hydrants  and  air  valves,  for  the  rural 
district  council.— Mr.  H.  R.  Giles,  clerk. 

BOMBAY.— February  18.  —  For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  ma  in. 
for  the  municipality.  —  Mr.  H.  J.  Trivess  Smith, 
hydraulic  engineer,  Municipal   Offices,   Bombay. 

Roads. 

DORSET.— January  4th. — For  steam  rolling  on  458 
miles  of  nrain  roads  for  three  years,  for  the  county- 
council. — Mr.  W.  Townshend  Fletcher,  county  sur- 
veyor, Dorchester. 

DORSET.— January  4th.— For  the  supply  of  granites, 
basalts,  quartzites,  limestones  and  tar-macadam,  for 
the  county  council. — Mr.  W.  Townshend  Fletcher, 
county  surveyor,  Dorchester. 

NORTH     RIDING.— January     4th.—  For     work     of 
team  rolling  and  scarifying,  for  the  county  council- 
Mr.    W.   G.   Bryning,   county   surveyor,   County    Hail. 
Northallerton. 

BEXHILL.— January  4th.— For  making  up  four 
road-,  for  the  corporation.  Air.  T.  E.  Rodgers,  town 
clerk. 

HERTS.— February  5th.— For  the  supply  of  granite 
and  dag,  for  the  county  council.— Mr.  A.  A.  Smith. 
county   surveyor,  Hatfield. 

SUNBURY-ON-THAMES.— January  6th.— For  the 
supply  of  4,000  gallons  of  refined  tar,  for  the  urban  dis- 
trict council.— Mr.  H.  F.  Coales,  surveyor. 

GLANFORD  BRIGG.— January  6th.— For  tin       o 
ply  of  granite  and  slag,  for  the  rural  district  council. 
—Mr.  Frank  C.  Hett,  clerk. 

KENSINGTON.— January  6th.— For  making  up 
certain  roads,  for  the  borough  council. —  Mr.  W. 
Chambers  Leete,  town  clerk. 

GLASGOW.— January    6th.— For   paving    with    tar- 
on,  for  the  corporation.— Mr.  J.  Lindsay,  clerk. 

EASTHAMP8TEAD.-  January  7th.-For  the  supply 
of    broken    or    unbroken    granite,    slag,    lime   tone    and 
for  the  rural  district  council— Mr.  C  B.  Wilson, 
clerk. 

SWANSEA.    January    7ih.    For    the    execution    ol 
street   works,   for    the    corporation.— Mr.   H. 
Lang  Coath,  town  clerk. 
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PERRY  BAKE.— January  7th.— For  the  supply  of 
Rowley  rag  and  blast  furnace  cinder,  for  the  urban 
district  council.— Mr.  Ern<  si  Ward,  clerk,  20a  Temple- 
si  reet,   Birmingham. 

PORTSLADE  — January  7th.  For  the  supply  of 
granite,  for  the  urban  district  council. — Mr.  E.  H. 
Kemp,  clerk. 

SWANSEA  Januarj  7th.  For  carrying  out  private 
street  work,   for  the   corporation.— Mr.   H.    L.   Coath, 

town  clerk. 

BOSTON.— January  7th. — For  the  supply  of  granite 
and    slag,    for   the    rural    district    council.  —  Mr.    11. 

Snaith,  elerk. 

BRENTFORD.— January  7th. -For  the  supply  of 
Kentish  flints  and  granite,  for  the  urban  district 
council. — Mr.  J.  W.  Oroxford,   sun 

EAST  GRINSTE AD.-  January  8th.— For  the  supply 
of  20,000  gallons  of  tar.  prepared  in  accordance  with 
the  Road  Board'-    specification  for  tar  No.  1,  for  the 

rural  district  council.— Mr.  Francis  S.  White,  cierk. 

KESTEVEN.— January  8th.— For  steam-rolling  work, 
for  the  county  council.— Mr.  W.  B.  Purser,  county 
surveyor,    Grantham. 

BXJCKLOW.— January  8th.  For  making  up  Old- 
field-lane.,  for  the  rural  districl  council;  Mr.  George 
Leigh,  clerk. 

ELANTRISANT  AND  LLANTWIT. -January  9th.— 
Fur  making  up  privati    -  n  for  the  rural  district 

council.— Mr.  Thomas  Saunders,  surveyor,  School- 
street,  Pontyclun. 

HARDINGSTONE.— January   lOtfh.— For  the  sup] 
of  granite  and  slag,  for  the   rural  districl   counoil. — 
Mr.  J.  R.  Phillips,  clerk,  2  St.  Giles's-square,  North- 
ampton. 

LANCASTER.— January  10th. — For  the  supply  of 
setts,  flags,  and  kerbs,  for  the  corporation. — Mr.  T. 
('.    Hughes,   town    clerk. 

MIDHURST.— January  11th—  For  the  supply  of 
granite  and  tar-macadam,  for  the  rural  district  coun- 
cil.- Mr.  A.  G.  Gibbs,  surveyor. 

ANTRIM— January    llth— For    tar    treatment    and 
-team  rolling  in  certain  roads,  for  the  county  council. 
—Mr.     Alexander    Millar,    deputy  -  secretary,     I 
Courthouse,  Belfast. 

BOURNE.— January  llth.— For  the  supply  of 
granite  and  slag,  for  the  rural  district  council.— Mr. 
T,   Lake,  district  surveyor. 

GLOUCESTER.  January  13th.— For  the  supply  of 
road  stone,  for  the  county  council. — Mr.  S.  E.  Sinnott, 
county  surveyor,  Shire  Hall,  Gloucester. 

MERIDEN.— January  13th.  —  For  carrying  out 
various  works  in  Coleshill-road,  for  the  rural  districl 
council.— Mr.  A.  W.  Liggins,  clerk. 

WOODSTOCK.— January    13th.— For   the    supplj 
hand-picked  unbroken  stone,  best    broken  stone  (2-in. 
gauge),  i"  -i  double-  ere  rced   nuts  (J  '-in.  gaui 
double-screened   coarse   chippings  and   binding   c 
pine-,  and  best  rubble,  for  the  rural  district  council. 
— Air.   A.  G.   Higgs,  clerk. 

HENDON.— January  13th. — For  making  up  certain 
roads,  for  the  urban  district  council. — Air.  S.  S. 
( i  i  i  in  ley.  engineer. 

GRANTHAM.— January  15th.— For  the  supply  of 
granite  and  slag,  for  the  rural  district  council. — Mr. 
Aubrey  H.  Malim,  clerk. 

HESTON.— January  loth.— For  the  supply  of  tar 
and  Tarvia.  for  the  urban  district  council.— Mr.  H.  J. 
Baker,  clerk,  Council  House,  Hounslow. 

CHELMSFORD.— January    16th.— For    carrying    out 
;    work,    for   the    corporation.— -Mr.    G.    Melviri, 
tov  n   clerk. 
SPILSBY.— January  17th.— For  the  supply 

tons  of  broken  granite.  9.50Q  tons  of  broken  slag,  and 
450  tons  of  slag  chippings. — Mr.  G.  Beaumont  Walk  r 
clerk. 

CARLISLE.— January  17th.— For  diverting,  widen- 
ing, strengthening,  altering  gradient,  and  metalling 
Blackwell-roiad,  and  other  work,  for  the  rural  d  -- 
trlct    council.— Mr.   I!.   B.   Lonsdale,   clerk. 

WlRRAL.— January    17th.— For    making    up    work," 
for   the   rural  disi   ict   c  luncil.— 'Mr.   W.   H.   Churton, 

clerk    to    the   Highways    Connnitt-  . 

t'i  CKFIELD,  —January   17th.— For   the   supply  of 

7,000    tons    of    broken    granite,    tarred     material,    and 


flints,    for     the     rural     district     council.— Mr.    C.    H. 

Waugh,    elerk. 

NORFOLK.— January  18th.  For  the  supply  of  road- 
men's tools  and  implements,  for  the  county  council.— 
Mr.  T.  H.  B.  Heslop,  county  surveyor. 

NORFOLK.— January  18th.— For  the  supply  of 
granite,  for  the  county  council.— Mr.  T.  II.  B.  Heslop 
ci ein'y  surveyor. 

HAILSHAM.— January    18th.— For    the    supply    of 
stone,  flints,  beach,  and  cartage,  for  the  rural 
oil. — Mr.  Edmund  Cat! 

ESSEX.— January  l&th.— For  the  supply  oi 

;ra ounty   council —.Mr.   Percy   J.   She] 

■dun,  county   surveyor,  Chelmsford. 

SURREY.-  January  21st.—  For  the  supply  of  high- 
class  granites,  basalt-,  limestone,  slag,  tar-macadam, 
bitumen,  pitch,  tar,  and  tar  oils,  for  the  county 
council — Mr.   A.    Dryland,  county   surveyor. 

SCUNTHORPE.— January  29th.-  For  making  up  a 
cer  ain  street,  for  the  urban  district  council.— Air  \Y 
M.  Hett  clerk. 

HERTFORDSHIRE.— February*  5th.— For  the  sup 
ply  of  broken  granite  and  slag,  for  the  county  coun- 

\!r.   Urban  A.  Smith,  county  engineer. 

GLOUCESTERSHIRE— For   surface   tarring   about 
of  main  roads,  for  the  enmity  council.-  Mr. 

E.  S.    Sinnott,    county    surveyor. 

SOUTHAMPTON.— For  the  formation  of  gra 
footway    with    turf    edging   and    kerb,    for    the    county 
council.— Mr.    H.    Barber,    clerk.    The    Castle,     Win- 
chester. 

Sanitary. 

BRANDON    AND    BYSHOTTLES.-  January    4-th.— 
ng  a  9-in.  sewer,  for  the  urban  districl  co  inc 
Mr.  Geo.  G.  Donkin,  surveyor. 

CASTLE    DONNINGTON.— January    0th.-  For    the 

construction  of  a  Doortmund  tank   new  mud  beds,  and 

other  works  at  the  sewage  farm,  for  the  rural  districl 

■    '1.— Air.  F.  E.  Burton,  clerk. 

STANLEY.— January  6th.— For  building  a  brick  cul- 

r  the   urban  district  council. — Air.  John  Geo. 

Ridley,  clerk. 

CLEETHORPES-— January  6th.  For  the  construc- 
tion of  an  underground  conven  ence  for  the  urban  dis- 
trict council.— Mr:  C.  H.  Waithman,  engineer  and 
surv< 

POOLE.— January  7th.— For  the  erection  of  public 
conveniences,  for  the  corporation.— Mr.  Samuel  J. 
N<  w  ma  !,  borough    surveyor. 

BUNTINGFORD .-January  8th.  For  the  construc- 
tion of  a  precipitation  tank  at  sewage  works  for  the 

rural  district  council. — Chairman  of  the  Council. 

HAMBLEDON.— Januarj  8th.— For  laying  stoneware 
ir   the    rural  district    council. — 
Mr.   F.   F.  Smallpiece,  elerk. 

II  >.  i, II. —January   8th. — For    laying    stoneware     pipe 
for    the    urban    d  stricl    council.-    Mr.  J.  G. 
Whyatt,  clerk. 

li  VSTBOURNE.  -January    llth.     For    addit 
sanatorium,   for  the   corporation.— Mr.    W.   C.    Field, 
borough  architect. 

BERMONDSEY.— January  14th.— For  th iction  oJ 

,i    public  convenience,  for   the   borough   council.     Mr. 

F.  Ryall,  town  clerk. 

MALDENS     AND    COOMBE.— January     llth.     For 
nig  and  fixing  5u  B.H.P.  Diesel  oil  engine,  new 
hts,  engine  foundation,  general   builder 
8-in.  centrifugal  pump    feed  pump,  shafting  ;,nil  pul- 
leys, belting,  and  repairs  to  existing  pump  al 

for  the  urban  district  eouncL — Air.  James  W. 
John-oii.  clerk. 

CLEETHORPES-WITH-THRUNSCOE.  —  January 
16th. — For  the  construction  of  an  underground  conve- 
nience.—Mr.  C.  H.  Waithman,  engineer  and  surveyor. 

LONDON.— January  21st.— For  the  construction  of 
public  conveniences,  for  the  county  council.-  Sir 
e  Fitzmaurice,  County  Hall,  Spring-gard  a 

HOVE.  January  24th.— For  the  removal  of  house 
reiuse,  for  the  corporation.     Mr.  II.  Endacott,  town 

elerk. 

[  SAID.  -March  1st. -For  the  con 
drainage  works,  for  the  municipality.     Mr.  \.  L.  Webb, 
e  .\i.fi.  Queen   Anne's  Chambers,  Broadway.  Westmin- 
ster. 


30 


THE    SURVEYOR    AND    MUNICIPAL 


.January  3.  1013. 


Stores. 

SLOUGH.— January  4th.— For  the  supply  of  stone- 
ware pipes,  gullies,  Portland  cement,  tar  oil.  distilled 
tar,  Tarvia  and  prepared  granite  or  macadam,  for  the 
urban  district  council. — The  surveyor. 

BARXSLKY.— January  8th.— For  the  supply  of  road 
materials  and  other  articles,  for  the  corporation. — Mr, 
W.  P.  Donald,  town  clerk. 

ST.  PAXCRAS.— January  13th.— For  the  removal  of 
^weepings  and  gulley  soil,  horsing  water  vans, 
ng  road-sweeping  and  other  machines,  cartage, 
supply  of  timber  and  joinery  materials,  creosoted  deal 
blocks,  jarrah  wood  blocks,  barrows,  truckles,  handles, 
paints,  oils,  candles,  smiths'  and  founders'  works, 
ironmongery,  tools,  Yorkshire  stone  and  artificial 
paving  slabs,  granite  kerbs,  paving  setts,  broken 
granite,  Kentish  rag,  gravel,  bass  brooms,  tarpaulins, 
paints  and  rubber  goods,  pitch,  tar,  creosote  oil,  car- 
bolic powder  and  coke,  for  the  borough  council.— Mr. 
C.  H.  F.  Barrett,  town  clerk. 

CHISWICK.— January  loth.— For-  the  supply  of 
horses  and  drivers.'  oils,  motor  spirit,  drysaltery,  iron- 
mongery, disinfectants,  cement,  Kentish  flints, 
Guern=ey  granite,  granite  kerb,  channel  and  .-.  - 
York  paving,  tarred  granite  and  limestone  paving, 
for  the  urban  district  council.— Mr.  E.  Willis,  surveyor. 

LAMBETH.— January  16th.— For  the  supply  of  mate- 
rials and  services,  for  the  borough  council. — Mr.  H. 
Edwards,  borough  engineer. 

PLYMOUTH.— January  18th.— For  the  supply  of 
paints,  varnish,  ironwork,  petroleum  oil,  broomheads, 
household  brushes,  iron,  steel,  carbolic  powder,  Port- 
land cement,  lubricating  oils,  tar,  pitch,  painters' 
brushes,  explosives,  soap,  wood  blocks,  creosote,  road 
metal,  disinfectant  fluid,  granite  kerbs,  setts,  white 
lead,  refilling  machine  revolving  brooms,  benzoline  and 
motor  spirit,  tools,  india-rubber  goods,  hose,  ship 
chandlers'  goods,  for  the  corporation. — Mr.  James 
Paton,  borough  engineer  and  surveyor. 

MIDDLESBROUGH.— January  20th.— For  the  sup- 
ply of  annealed  scoriae  (broken  rough  blocks  and 
blocks),  bricks,  castings,  concrete  flags  and  kerbs, 
Portland  cement,  pitch  and  tar,  sanitary  pipes,  gul- 
lies, junctions,  slag,  tarred  whinstone,  limestone, 
granite,  timber,  granite  setts,  brushes,  bolts,  nuts, 
screws,  disinfectants,  general  stores,  glass,  hardware, 
india-rubber  goods,  iron,  steel,  leather  beltings,  oils, 
paints,  varnishes,  packings,  picks,  shovels,  shafts, 
polishes,  cleaning  materials  and  ropes,  for  the  cor- 
poration.—Mr.  S.  E.  Burgess,  borough  engineer. 

CAMBERWELL.— January  20th.— For  the  supply  of 
timber,  harness,  varnishes,  brooms,  shovels,  hire  of 
horses,  harness,  ragstone,  broken  granite  and  asphalt 
paving  work,  for  the  borough  council. — Mr.  W.  Oxtoby, 
borough  engineer. 

Miscellaneous. 

SKIPTOX. — January  9th. — For  a  creosoted  red  wood 
fence  250  yds.  in  length,  for  the  urban  district  council. 
Mr.  Richard  Wilson,  clerk. 

POPLAR.— January  20th. — For  the   supply  of   iron 

tings  for  sewerage  and  drainage  works,  stoneware 

sewer    and    drain  pipes,    scavengers'  brooms,    rotary 

machine  sweeping  brushes,  paints  and  varnishes,  for 

the  borough  council. — Mr.  Leonard  Potts,  town  clerk. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invite*  the  cooperation  of  Surveyor  readers  xcith  a  view 
U  making  the  information  given  under  this  head  as  complete  mn4 
accurate  ae  pouib'.*. 


•  Accepted,    t  Recommonded  for  acceptance 

OHBADLE.     For  private  street  works  in  Bulkley-road  and   New   Hey- 
i  the  urban  district  council :  — 

llg  &  Stafford,  £1,580. 


KEIGHLEY.-  for  extensions   at    the   institute,    for    the    Education 
Committee:  — 

E.  Turner,  m&aon  ...          £0.160 

Limited,  joiners         2,759 

T.  Atkinson,  plumber       1,0.'17 

E.  Thompson.  ]>ainter       ...  92 

J.  Greenwood,  plasterer ...  908 

T.  Nelson  &  Son,  slaters 238 


fall  works  at  Newthorpe,  Notts. 
—Elliotts  B                   sen:— 
A.  H.  Price  Jt  Co.,  Nottingham      £790 

740 

r,  West  Bridg-ford,  Nottingham        ..        ...       630 

G.  F.  Tomlinson,  Derby      618 


NANTWICH. — For  sewerage  works  at  Wilaston,  for  the  rural  1 
council :  — 

Jowett  Brothers,  Lancaster       

A.  Harris,  Birkenhead       ..  

T.  Hutton  &  Co.,  Northwich       

Bennie  &  Thompson,  Warrington        

P.  Hayes,  Liverpool  

H.  Holloway,  Wolverhampton 

T.  G.  Huxley,  Malnas        

F.  Barker  &  Son,  Stoke-on-Trent 

G.  P.  Trentham,  Birmingham 

W.  L.  Meikle,  Liverpool* 

11.  H.  Barry,  Nottingham  


£9.003 
8,900 
8,689 
7,575 
6,896 
6,800 
6,220 
6,166 
S.S86 
5  630 
6,600 


SOUTHEND.  —  For   work   of  making. up  streets,  for  the  corporation: 
Hildaville-diive.— Parsons  &  Parsons,  £890. 
Lovelace  -gardens.  — W.  lies,  £378. 
Westborough-road.— Parsons  &  Parsons,  £W9. 
Fleetwond-avenue.  -  Parsons  &  Parsons,  £1,683  . 
Grand-drive.  -  W,  Pes,  £535. 
Stornoway-road. — W.  lies,  £2,725. 


MEETINGS. 

tccetaries  and  others   will  oblige   by  sending   early  notice  of  datet  of 
forthcoming  meetings. 

JANUARY. 

— Lower  Thames  Valley  District  Surveyors'  Association  :  Meeting  at 

Twickenham  Town'  Hall.    0.30  p.m. 
.-Institution  of  Municipal  and   County  Engineers:  South-Eastern 

District  Meeting  at  Bideup. 
— Junior   Institution   of  Engineers: -Captain    H.    Riall    Sankey   on 

"  Heating  of  Buildings  by  means  of  Hot  Panels,"  Institution  of 

Electrical  Engineers,  Victoria-embankment.     8  p.m. 
.—Concrete  Institute:  Mr.  W    Valentine   Ball,  Barrister-at-Law,  on 

"  Concrete  in  its  Legal  Aspect."    7.30  p.m. 
.-Institution    of    Municipal   and    County   Engineers:    Meeting   at 

Swansea. 
.  -Institution  of  Municipal   and  County   Engineers:    West  Midland 

District  Meeting  at  Birmingham. 
.—Institution  of  Municipal  Engineers:  Visit  to  Woolwich  Arsenal. 

FEBRUARY. 
.-Royal  Institute  of    British   Architects:     President's   address    to 

students;  presentation  of  prizes. 
.—  Institution  of   Municipal  and  County  Engineers:   East  Midland 

I  i  trii  t  Meeting  at  Newark. 
.-Institution    of    Municipal   and    County    Engineers:    Meeting    at 

Southampton. 


APPOINTMENTS    OPEN. 

T\ULVERTON  RURAL  DISTRICT  COUNCIL. 
-^APPOINTMENT    OF   HIGHWAY   SURVEYOR. 

The  Council  invite  applications  for  the  post  of 
Highway  Surveyor  for  their  district.  Estimated 
mileage  of  roads  220  miles. 

The  person  appointed  will  be  required  to  devote 
the  whole  of  his  time  to  the  duties  of  the  office,  to 
keep  his  own  books,  to  reside  where  the  Council  re- 
quire him,  and  to  give  security  through  an  approved 
Guarantee  Society  in  the  sum  of  £100.  The  officer 
must  be  a  competent  Road  Surveyor,  able  to  prepare 
plans  and  specifications,  estimates  and  bills  of 
quantities.  He  should  also  have  had  experience  in 
the  preparation  of  detailed  estimates  for  the  mainte- 
nance and  improvement  of  roads,  and  working  and 
management  of  steam  rollers,  and  scarifiers,  and  the 
supervision  of  workmen,  whether  under  contract 
system  or  by  direct  labour. 

Canvassing,  either  directly  or  indirectly,  by  or  on 
behalf  of  any  candidate  is  strictly  prohibited,  and 
will  disqualify. 

The  appointment  will  be  made  subject  to  the 
approval  of  the  Somerset  County   Council. 

The  salary  will  be  £130  per  annum,  to  include  all 
travelling  expenses. 

Three  months'  notice  on  either  side  must  be  given 
to  terminate  the  appointment. 

Applications  (upon  Forms  which  will  be  supplied 
by  the  Clerk  to  the  Council)  in  candidate's  own 
handwriting,  stating  age  (not  more  than  35),  qualifi- 
cations and  previous  experience,  accompanied  by 
copies  of  not  more  than  three  recent  testimonials 
(which  should  be  written  on  foolscap  paper,  and 
which  will  not  be  returned),  to  be  sent  to  me  on  or 
before  Friday,  the  17th  day  of  January,  1013,  endorsed 
"  Surveyor." 

Notices  will  be  sent  to  selected  candidates,  whose 
personal  attendance  is  required  on  the  day  of  elec- 
tion, and  third-class  railway  fare  will  be  paid. 

Duties  to  commence  at  once. 

(By  order  of  the  Council) 

R.   SOWTON  BARROW, 

Clerk  to   the  Council. 
Dulverton. 

January  1,  1913. 

PUPIIj.— The  Borouffh  and  Waterworks  Engineer 
of  Leamington  (A.M.I.C.E.)  has  a  vacancy  in  his 
office  for  a  Pupil. — Address,  Town  Hall. 


,Tanuai;\   3,   I'M  3 
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THE      URBAN      DISTRICT      COUNCIL     OF 
STOURBRIDGE. 
APPOINTMENT    OF    ROAD    FOREMAN. 
Tlie  above-named   CouneiJ    require   the  servi 
a  Competent  Road  Foreman    to   superintend,    under 
the  direction  of  the  Surveyor,  the  workmen  employed 
by  them. 

Applicants  must  have  had  experience  in  the  main- 
tenance of  roads,  tar-macadam  work,  and  be  accus- 
tomed to  the  management  of  nun  and  horses. 

The  salary  offered  is  35a.  per  week,  with  a  house 
rent  free. 

Applications,  endorsed  "Road  Foreman,''  in  candi- 
date's own  writing,  stating  age,  present  and 
previous  occupations,  with  copies  of  not  more  than 
three  recent  testimonials,  must  be  sent  to  the  under- 
signed not  later  than  12  o'clock  (noon)  on  the  20th 
day  of  January,  1913. 

FREDK.  WOODWARD, 

Surveyor. 
The  Town  Hall, 

Stourbridge. 
December  31,  1912. 


c 


HESTERFTELD     RURAL    DISTRICT 
COUNCIL. 

GRASSMOOR    AND  WINSTO   SEWERAGE   AND 
SEWAGE    DISPOSAL    WORKS. 

The  above  Council  require  immediately  the 
of  a  young  Surveyor  to  take  charge  of  the  Construc- 
tion of  the  above  Works,  under  the  direction  of  their 
Resident  Engineer.  The  works  will  take  about  eight 
months  to  complete.  Salary  45s.  per  week.  Appli- 
cations, stating  age,  experience  and  qualifications, 
together  with  copies  of  two  testimonials  of  recent 
date,  to  be  sent  to  the  undersigned  not  late,  fcjhan 
the  11th  January,  1913. 

R.  F.  HARTWRIGHT. 

Clerk  to  the  Council. 
Rural  District  Council  Offices. 
Chesterfield. 

December  31,  1912. 

APPOINTMENTS    WANTED. 


ASSISTANT  (20),  B.Sc.(Tech.),  in  Municipal 
and  Sanitary  Engineering  desires  position. 
Good  surveyor  and  leveller,  neat,  quick  draughtsman, 
good  knowledge  sewerage,  sewage  disposal,  road  and 
building  construction,  ferro-concrete,  chemistry,  &c. 
— C.  M.,  office  of  The  Surveyor,  24  Bride-lane,  Fleet- 
street,  E.C. 

ASSISTANT  (21),  A.M.IJVLun.E..  Stud.I.M.  and 
Cy.E.,  passed  whole  P.A.S.I.;  Board  of  Educa- 
tion, Stage  III.;  City  and  Guilds  of  London  Inst. 
Quantities,  1st  class ;  requires  appointment.  Five 
years'  experience  in  progressive  U.D.,  Surveying, 
Working  Drawings,  Private  Street  Works,  &c. ;  ex- 
cellent references.. — Box  1,209,  office  of  The  Surveyor, 
24  Bride-lane,  Fleet-street,  E.C. 

A  SSISTANT  to  Surveyor  of  large  Urban  District 
-£*-  in  Essex  seven  years  seeks  permanent  appoint- 
ment. Salary  £91.  Experienced  in  Architecture  and 
all  branches  of  Municipal  Engineering;  excellent 
testimonials. — Romesx,  office  of  The  Surveyor,  24 
Bride-lane,  Fleet-street,  E.C. 

TENDERS   WANTED. 


S 


URREY   COUNTY   COUNCIL. 


MAIN    ROADS    UNDER   DIRECT    COUNTY 
MANAGEMENT. 


URBAN     DISTRICTS     OF     WALTON-ON-THAMES 

AND  WINDLESHAM,  AND  RURAL  DISTRICTS 

OF    GUILDFORD    AND    HAMBLEDON 

(Portsmouth-road   north    of   Godalming    only). 
MATERIALS. 

Tenders  are  invited  for  the  Supply  of  high-class 
Granites,  Basalts,  Limestone,  Slag,  Tar-macadam, 
Bitumen,  Pitch,  Tar,  and  Tar  Oils,  delivered  at  Rail- 
way Stations;  also  for  Flints,  and  Fine  Gravel  for 
Footpaths,  delivered  either  at  Stations  or  at  the 
Roadside. 

Specifications,  Schedules,  and  Forms  of  Tender 
may  be  obtained  on  application  to  the  County  Sur- 
veyor, County  Hall,  Kingston-upon-Thames,  to  whom 
Tenders  must  be  sent  in  sealed  and  endorsed  enve- 


lopes so  as  to  reach  his  Office  on  or  before  the  21st 
day  of  January,  1913. 

(By  order) 

A.  DRYLAND, 

County   Surveyor. 
County  Hall, 

Kingston-upon-Thames. 
December  23,  1912. 

OPILSBY   RURAL    DISTRICT   COUNCIL. 
^       TENDERS  FOR  GRANITE  AND  SLAG. 

The  above  Council  are  piepared  to  receive  Tenders 
for  the  supply  of  about  5  000  tons  of  Broken  Granite, 
9,500  tons  of  Broken  Slag,  and  450  tons  of  Slag  Chip- 
pings,  to  be  delivered  in  such  quantities  and  at  such 
times  as  the  Council  shall  require  and  direct. 

Specifications,  Conditions  of  Contract  and  Forms  of 
Tender,  showing  the  stations  at  which  the  material 
is  to  be  delivered  and  the  approximate  quantity  to 
be  delivered  at  each  station,  may  be  obtained  on 
application  to  Mr.  Wm.  Cooke  Brakenridge,  District 
Surveyor  of  Highways,  Spilsby,  to  wdiom  a  small 
sample  box  of  stone  must  be  sent. 

Tenders,  endorsed  on  the  cover  "Tender  for  Road 
Material,"  must  be  delivered  at  my  office  not  later  than 
Friday,  the  17th  day  of  January. 

The  Council  do  not  bind  themselves  to  accept  the 
or  any  Tender. 

(Signed)    G.   BEAUMONT   WALKER, 

Clerk. 

Spilsby. 

December  30,  1912. 

THOROUGH   OF   PLYMOUTH. 

Notice  is  hereby  given  that,  after  the  expiration 
of   ten  days    from  the  date   hereof,   the    Corporation 
intend  to  enter  into  Contracts  for  the  Supply  of  the 
following  Goods  and  Materials  for  one  year,  with  the 
exception  of  Schedule  No.  26  (Cartage  of  Materials), 
which  is  for  1  or  3  years,  from  the  1st  April,  191.3 :  — 
Schedule  No.  3. — Paints  and  Varnish. 
„    5. — Ironwork. 
.,    7. — Petroleum   Oil. 
,,    8. — Broomheads. 
..    9. — Household   Brushes. 
,.  11. — Iron  and  Steel. 
..  14. — Carbolic  Powder. 
,,  15. — Portland  Cement. 
.  16. — Lubricating  Oils. 
..  17. — Tar    and    Pitch,    includes,    refined 
tar  for   use   in   the    construction 
of  tarred    macadam    roads    and 
for  tar  spraying. 
,,  18. — Painters'  Brushes. 
.,  19. — Explosives. 
..  22.— Soap. 

,,  23.— Wood  Blocks,  Soft. 
„  24. — Creosote. 
..  27.— Road   Metal.' 

..  28.— Disinfectant    Fluid    (Bacteriologi- 
cal Test). 
„  29.— Granite  Kerbs,   Setts,  &c. 
Schedule  No.  30. — White     Lead,   Red    Lead,    Linseed 
Oil,  and  Turpentine. 
.,  31. — Refilling        Machine        Revolving 

Brooms. 
„  33. — Benzoline  and  Motor  Spirit. 
„  34.— Tools. 

„  35. — India   Rubber   Goods,   Hose,    &c. 
„  36.— Ship     Chandlers'    Goods     (Sundry 
Oils,  Waste,    Grease). 
Tenders,  must  be  based  on  the  whole  of  a  Schedule 
(with  the  exception  of  Schedules  No.  4,  22,  29,  and 
36),  and  not  on  any  particular  item  contained  therein. 
Schedules   may  be   obtained  on  payment  of  a   de- 
posit of  £1  in  cash  for  each  Schedule.    The  deposits 
on  the  Schedules  will  be  returned,  provided  bond-fide 
Tenders  are  received  on  or  before  the  18th  January, 
1913.     Should   the    Contractor   withdraw   his   Tender, 
or  fail  to  send  in  one,  the  amount  of  his  deposit  will 
be  forfeited,  and  the  Contractor  who  applies  for  the 
Schedules  must  do  so  on  the  distinct  understanding 
that  he  is  willing  to  abide  by  the  terms  of  this  adver- 
tisement. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

Tenders  to   be  delivered   not  later  than  Saturday, 
January  18th,  1913,  addressed  to  the  undersigned. 
JAMES  PATON, 
Borough  Engineer  and  Surveyor. 
Municipal  Offices, 
Plymouth. 

December  24,  1912. 
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T^SSEX   COUNTY   COUNCIL. 

Tenders  are  invited  for  (he  Supply  of  Broken 
Granite  for  the  repair  of  the  Main  Roads  in  the 
Oounty  of  Essex,  to  be  delivered  at  various  Railway 
Stations  and  Wharves  as  per  schedule,  which  wil]  be 
forwarded  upon  written  application  1o  the  County 
Surveyor,  Chelmsford,  on  or  before  Thursday,  the 
16th  January,  1913. 

Sealed  Tenders,  in  the  envelope  supplied,  to  be 
delivered  at  the  County  Surveyor's  Office.  Chelms- 
ford, not  later  than  Saturday,  the  18th  January, 
1913. 

The  Council  does  not  bind  itself  to  accept  the 
lowest  or  any   Tender. 

PERCY  J.  SHELDON,  m.inst.c.e., 

County  Surveyor. 
Chelmsford. 

January  1.  1913. 

DOMBAT    MUNICIPALITY. 
A>    SUPPLYING  AND  LAYING  50-IN.  DIAMETER 
STEEL  MAIN. 

The  Corporation  of  Bombay  invite  Tenders  for 
Supplying  and  Laying  complete  about  19  miles  of 
50-in.  diameter  Steel  Main  between  Nevada  and 
Ghatkoper,  h  on   with   the  Water  Supply   to 

Bombay. 

Drawings  may  be  inspected,  and  copies  of  the 
Specification,  Form  of  Tender,  and  Bill  (if  Quantities 
can  he  obtained,  from  Messes.  John  Taylor,  Sons  & 
Santo  Crimp.  Carton  House,  Westminster,  S.W.,  on 
payment  of  Twenty  Shillings  (cheques  only),  which 
will  he  refunded  on  receipt  of  a  bona-fide  Tender. 

Tenders,  in  sealed  envelopes,  endorsed  "50-in. 
Tansa  Main."  addressed  to  the  Municipal  Commis- 
sioner. Bombay,  must  he  delivered  on  or  before  the 
18th  day  of  February,   1913. 

The  Corporation  do  not  bind  themselves  to  accept 
the   lowest,  or  any   Tender. 

(By  coder  of  the  Municipal  Commissioner) 
H.  J.   TRIVESS   SMITH, 

A.M.I.C.E.,    M.I.M.E., 

Hydraulic  Engineer. 
Municipal  Offices, 
bay. 
December  2.  1912. 

13  0  AO    BOARD     IMPROVEMENT    WORKS. 
-LV  COUNTY  OF  ANTRIM. 

The  Antrim  County  Council  invite  Tenders  for  Tar 
Treatment  and  Steam  Rolling  of  certain  Roads  in  the 
following  Rural  District-,  in  aeccordanee  with  the 
Specifications  of  the  Road  Hoard  and  the  County  Sur- 
veyor of  Anil  on     viz.  :  — 

Antrim   Rural   District.     Resurfacing    with    Tar-mac- 
adam  about   13800  square  \ 
Ballycastle     Rural     District.— Resurfacing    with    Tar- 
macadam  about  5,280  square  yards. 
Ballymena  Rural  District,    (a)  Resurfacing  with  Tar- 
11,400  square  yards;  {Id  sui 
arring  ah  iu1  4.S00  square  j  arch 
Ballymoi  !■  (a)  Resurfacing  with  Tar- 

macadam  about  8,400  square  yard.-;   (6)  sur- 
taxing about  4,800  square  yards. 
Belfast    Rural    District.    -Resurfacing    with    Tar-mac- 
adam about  5,010  square  yards. 
Rural   I)  strict,    (a)  Resurfacing  with  Tar-mac- 
100       j  u  a  re   yards  ;    (6)  surface- 
tarring  about  9,000  square  yards;  (c)  cutting 
off  : 
Li-hnrn   Rural    District.     Resurfacing   with    Tarn:,; 

adam  about  8,70(1  square  yards. 
Aghalee    Rural    District.     Resurfacing    with   ordinary 
Macadam   abou!   3,000   square   yards. 
rs,    in    writing,   stating  the   security    proposed 
-  Rural  District  separately.    Form< 
obi  i  i  ed  at  this  Office    and  Specifi- 
i,  a 
""•  Co  i  i  ■  Courthouse 

Tend,  i  with  the  under  igm   '  on  oi 

lie   I  I'h   January.   1913. 

Tie   '  I   themselves  to 

accept  the  r  any  1 

DEB    \l!I  LAR, 

I   -.cllicl. 

retary*s  Offi 

Belt 
December  14,  19]  2. 


OAINT  PANCRAS  BOROUGH  COUNCIL. 

The  Highways,  Sewers,  and  Public  Works  Com- 
mittee of  the  Council  of  the  Borough  of  St.  Pancr&s 
invite  Tenders  from  persons  willing  to  execute  Cm- 
tract-  for  the  Work  or  Materials  below  described  for 
one  year  commencing  April  1st,  1913. 

Tenders,  under  endorsed  covers  (supplied),  to  be 
delivered  at  the  Office  of  the  Department  of  Works 
at  the  Town  Hall,  Itencras-road,  N.W..  not  later 
than  12  o'clock  noon  on  Monday,  the  13th  January 
1913. 

1. — Removal   of  Road    Sweeping-   and   Cully   Soil 
2. — Horsing  Water  Vans. 

3. — Horsing   Road   Sweeping  and   other   .Machine-. 
-1. — Cartage. 

5. — Timber  and   Joinery   Material-. 
5a. — Creosoted  Deal  Blocks. 
5b. — Jarrah  Wood  Blocks. 
6. — Barrow-.  Trucks,  Handles,  <vc. 
7.— Paints. 
8.— Oils. 

9.— Candles,  and  other   Chandlery. 
10. — Smiths'  and  Founders'  Works. 
11. — General    Ironmongery. 
12. — Tools  and  other  Hardware  Goods. 
13. — Yorkshire   Stone  and   Artificial    Paving   Slab-. 
14. — Granite  Kerbs,  Paving  Setts,   Broken    Granite. 

and  Kentish  Rag. 
15. — Gravel  and  other  Roadway  Materials 
16. — Sundry  Materials  (Lime,  Cement,  Bricks,  Stone- 
ware Pipes,,  and  other  Glazed  Goods). 
17. — Bass  Brooms   and   Horse   Brush    Stocks. 
18.— Tarpaulins,  Hemp   and   Rubber   Goods. 
19. — Pitch,  Tar,  Creosote  Oil    Carbolic  Powder  and 

Coke. 
No  Tender  will  be  considered  unless  made  ou1  on 
one  of  the  printed  Forms,  without  any  altera  i  ion 
thereof,  which,  with  any  further  particulars.,  can  be 
obtained  on  application  to  Mr.  Win,  NTisbel  Blair, 
m.tnst  c.e.,  Borough  Engineer  and  Surveyor,  up  to 
the  morning  of  the  said  Monday,  the  13th  January, 
1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowe  *  or  any  Tender. 

Intending  Contractors  are  not  required  to  attend 
the  Commit  tee. 

(By  order) 

('.  II.  F   BARRETT, 

Town   (Mi  rk. 
Town  Hall, 

Paneras-road,  N.W. 
December  2:!.   1912. 

TVJERTDEN     RURAL     DISTRICT    COUNCIL. 
J3-L  TO   ROAD   CONTRACTORS. 

The  Highways  Cotninillee  of  the  above  Council  are 
prepared  to  .receive  Tender-  for  carrying  out  variou-, 
Road  Works  in  Coleshilbroad.  near  Cole-hill,  within 
i heir  District. 

Plans  and  Condition-  of  Contract  may  be  in  pei  ted 
and  copies  of  Specification,  Bill  of  Quantities,  and 
Form  of  Tender  obtained,  upon  deposit  of  the  ■mo 
of  One  Guinea,  to  be  returned  to  the  depositor  upon 
the  receipt  of  a  bon&-fide  Tender  and  the  return  of 
the  document,.-  supplied. 

Sealed    Tenders,    endorsed    "  Coleshill-Toad,"    to    be 

'delivered  to    the    undersigned   by    12  o'clock    at    i n 

on  Monday,  the  13th  day  of  January,  1913. 

The  Council  do  not  bind  themselves  to  accepi  the 
lowest  or  any  Tender,  and  the  Contract  will  conta'n 
a  "  fair  wages  "  clause. 

A.  W,   LIGGTNS. 

Clerk    to   the   Council. 

11    Priory-street, 
Coventry. 

December  19,  1912. 


pLOUCESTL'RSHIRE    COUNTY   COUNCIL. 
^     SURFACE  TARRING   ON  MAIN   ROADS. 

The  Highways  Committee  of  (he  Council  is  pre- 
pared to  receive  Tenders  for  Surface  Tarring  about 
05  miles  of  Main  Roads  at  various  places  in  the 
County  during  19b!. 

General  Conditions,  Specification  and  Form  of 
Tender  may  be  obtained    Erom   the   unders'gned. 

Tic  I  lommii ■:  e  does  not  bind  its-elf  to  accept  tic 
lowest  or  any  T  nder. 

E.  s.  STNNOTT,  m.inst  c.js., 

County   Surveyor. 
Shire  Hall, 

Gloucester. 
January,  1913. 
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Minutes  of  Proceedings. 


Traffic  Records : 
4  Proposed 
International 
System 


The  importance  of  collecting 
traffic  statistics  according  to  some 
definite  method  and  of  preserving 
them  in  a  prescribed  form  is 
recognised  by  the  American 
Society  of  Municipal  Improvements.  Their  com- 
mittee charged  with  the  study  of  traffic  on  streets 
and  roads  has  recently  issued  a  useful  report  on 
this  subject,  and  through  the  courtesy  of  Colonel 
J.  W.  Howard,  chairman  of  the  committee  and 
literary  author  of  the  very  lucid  report,  we  have 
been  enabled  to  reproduce  it  in  another  part  of  the 
present  issue.  Colonel  Howard,  who  is  well  known 
as  an  authority  on  street  pavements,  has  lifted  this 
subject  in  New  York  from  the  slough  of  "  politics  " 
to  the  realm  of  professional  studies,  and  his  rscent 
activities  in  this  matter  will  be  within  the  recollec- 
tion of  our  readers.  In  a  covering  letter  to  The 
SURVEYOR,  Colonel  Howard  suggests  that  the 
adoption  in  Great  Britain  and  Continental  Europe 
of  one  method  of  collecting  and  recording  traffic 
statistics  would  be  of  much  advantage,  since  com- 
parisons would  then  be  possible  between  different 
cities,  and  the  experience  of  one  would  benefit 
others.  That  some  such  general  agreement  is 
desirable  seems  to  be  clear,  but  the  nature  and 
range  of  the  records  intended  for  international  com- 
parison demand  careful  consideration.  To  begin 
with,  "enough  is  as  good  as  a  feast,"  and  if 
the  material  collected  in  a  single  country  is 
substantially  enough  for  all  practical  purposes 
it  may  not  be  worth  while  to  go  further  r.field. 
This  consideration,  of  course,  involves  the  assump- 
tion that  going  further  afield  leads  to  some  loss  in 
the  value  of  the  reports  or  to  additional  complica- 
tion, which  is  probably  the  case.  The  traffic  of 
one  city  often  differs  so  much  from  that  of  another 
city  in  the  same  country  that  the  adoption  of  a 
"  normal  significance  "  method  of  recording  items 
of  traffic  involves  some  sacrifice  of  the  absolute  and 
local  value  of  the  records,  and  still  more  is  this 
likely  to  be  the  case  when  the  method  adopted  is 
one  devised  to  apply  to  the  conditions  in  different 
countries.  As  regards  country  roads  this  point  is 
of  greater  importance.  Tons  per  yard  width,  for 
instance,  means  one  thing  on  a  road  which  is 
narrower  than  it  would  be  if  traffic  and  the  nature 
of  the  crust  determined  its  width,  and  quite  another 
thing  on  a  road  situated  on  open  ground,  on  favour- 
able strata,  where  ample  width  has  been  given  in 
order  that  relatively  soft  materials  may  be  econo- 
mically used  for  the  road  crust.     Again,  on  strong 


roads  the  damage  done  or  wear  caused  by  heavy 
motor  vehicles  is  often  small  compared  with  the 
damage  or  wear  under  swift  motor  traffic,  and  con- 
versely on  weak  roads.  Even  on  similar  roads 
different  kinds  of  traffic  are  not  comparable,  ton  for 
ton.  The  heavy  farm  wagon,  designed  for  use  on 
road  or  field,  laden  with  several  tons  of  lime  or  sand, 
and  drawn  by  a  team  of  three  or  four  strong  horses, 
causes  much  less  wear  per  ton  than  does  a  narrow- 
tyred  vehicle,  especially  if  the  latter  be  overloaded 
and  underhorsed  ;  and  the  farm  wagon  is,  on  the 
average,  much  less  heavily  laden  per  inch  width  of 
tyre,  and  is  driven  much  more  slowly  than  the 
average  two-horse  wagon  used  in  the  distribution  of 
coal  or  beer,  for  instance.  In  many  cases  it  is  much 
more  important  to  distinguish  between  a  traction 
engine  and  a  good  type  of  heavy  motor  car  than  it 
is  to  record  the  estimated  weight  of  each  vehicle. 
Our  own  Road  Board  has  attempted  to  get  over 
such  difficulties  by  assigning  factors  of  relative 
severity  ;  but  different  factors  are  really  required 
for  different  districts,  and  this  device  must  be 
regarded  rather  as  a  means  of  preparing  local 
records  for  general  comparison  than  as  applicable 
to  the  statistics  of  a  whole  country.  Further,  the 
significance  of  the  amount  of  traffic  or  of  tonnage 
per  yard  width  depends,  as  Mr.  R  J.  Thomas  has 
recently  pointed  out,  on  the  actual  amount  of  the 
traffic  and  the  extent  to  which  it  is  accordingly 
compelled  to  spread  over  the  road.  The  width 
principally  used  by  the  traffic  is  what  affects  the 
life  of  the  crust,  and  this  is  quite  a  different  thing 
from  Colonel  Howard's  "  effective  width,"  which  is 
merely  the  actually  used  roadway  width.  A  record 
of  the  actual  width  is  therefore  of  importance  as 
an  item  of  information  at  each  of  the  census 
stations ;  but  even  when  this  is  combined  with  the 
amount  of  traffic  per  yard  width  we  have  not  a 
basis  for  strictly  comparable  data,  since  the  extent 
to  which  the  traffic  spreads  or  concentrates  depends 
upon  the  nature  of  the  dominant  vehicles,  the  rela- 
tive speeds  of  those  classes  which  pass  in  consider- 
able numbers,  and  some  other  factors. 


The  Nature  and 

Range  of 
Traffic  Records, 


What  it  all  really  amounts  to 
is  this  :  that  the  opinion  of  the 
surveyor,  aided  when  necessary 
by  a  consulting  engineer  of 
greater  general  experience,  is,  when  applied  to 
the  actual  problems  of  the  locality,  worth  more 
than    comparisons  with  other   localities   and  other 

c* 
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conditions  reduced  to  some  more  or  less  common 
denominator.  At  the  same  time  there  are  some 
traffic  data  which  are  worth  studying  in  the  light 
of  similar  data  derived  from  other  places,  if — 
and  it  is  a  big  "if" — the  effects  of  the  traffic,  the 
average  duration  of  the  life  of  definitely  described 
road  crusts,  and  the  state  of  the  surface  under 
different  weather  conditions  have  also  been 
described  and  recorded.  The  smaller  the  range  and 
the  less  the  complexity  of  the  records  desired,  the 
more  worth  while  is  it  to  decide  upon  some  common 
method  of  obtaining  and  presenting  them.  Since 
the  actual  width  of  the  road  in  each  case  is 
included  in  the  forms  prescribed  by  Colonel 
Howard's  committee,  these  are  probably  sufficiently 
definite  and,  at  the  same  time,  simple  enough  for  the 
purpose  of  general  comparison.  The  "  final  con- 
solidated traffic  record  "  of  Form  III.  (see  the  end 
of  the  report)  could  hardly  be  made  simpler  without 
a  sacrifice  of  utility,  and  it  may,  therefore,  be  sug- 
gested that  while  each  country  may  pursue  its  own 
method,  an  abstract  in  this  form,  but  with  the 
omission  of  some  of  the  data,  should  be  prepared 
for  general  comparison.  Similarly  the  record  proper 
to  any  particular  locality  should  be  summarised  in 
a  form  suitable  for  comparison  with  records  from 
other  localities.  The  full  local  records  would  con- 
tain sufficient  material  common  to  all  localities,  in 
form,  to  admit  of  the  abstraction  of  material  for 
national  comparison,  and  the  latter  records  would 
be  capable  of  being  further  summarised  for  inter- 
national comparison. 

Colonel  HowaixTs  report  is  an  excellent  summary 
of  the  main  features  of  the  subject.  Some  passages 
in  it  suggest,  for  this  very  reason,  the  kind  of  diffi- 
culty to  which  we  have  alluded  above.  The  con- 
sideration that  records  should  not  be  made  in 
exceptional  weather  immediately  suggests  the 
further  thought  that  in  countries  where  extreme 
conditions  permit  for  long  periods  the  distribution 
of  the  traffic  between  the  months  or  seasons  is 
different  from  what  it  is  in  countries  with  mild 
climates.  A  record  of  the  weather  conditions  and 
of  the  duration  of  each  type  of  extreme  weather  is, 
therefore,  essential  if  we  are  to  compare  the  traffic 
of  one  country  with  that  of  another.  The  total 
wear  and  tear  of  the  roads  will  depend  upon  the 
number  of  days  during  which  traffic  such  as  that 
recorded  is  met  with  on  the  roads.  Otherwise  we 
cannot  compare,  for  instance,  New  York  State  with 
Wessex,  or  Alberta  with  IiuDgary.  Again,  the 
hours  chosen  for  taking  a  traffic  census  must  depend 
upon  conditions  which  are  often  strictly  local. 
The  hours — from  7  a.m.  to  7  p.m. — do  not  include, 
for  example,  a  very  busy  part  of  the  day  in  the 
portion  of  London  where  theatres  are  numerous, 
and  in  some,  but  not  others,  of  the  main  routes 
therefrom.  To  take  another  instance  of  the  danger 
of  generalisation — the  adoption  of  an  average 
weight  of  lj;  tons  for  all  motor  vehicles  would  be 
quite  useless  in  this  country,  and,  one  would  have 
thought,  in  any  country.  The  weight  would  be 
much  too  low  on  some  motor-omnibus  routes  in 
London,  and  much  too  high  on  some  main  routes 
leading  out  of  London.  On  some  country  roads  it 
would  be  too  low  on  weekdays  other  than  Satur- 
days, too  high  on  Saturdays,  and  very  much  too 
high  on  Sundays.  On  many  country  roads  it  would 
he  always  too  high.  It  is  better  to  make  the 
wildest  of  guesses  at  the  real  weight  of  each  vehicle. 
Indeed,  a  pencil  seems  the  proper  instrument 
for  the  use  of  the  census-taker;  the  punch  is  too 
limited  in  scope-  one  can  make  marks  with  it,  but 
not  remarks.  As  regards  horsed  vehicles,  it  is 
suggested  in  the  report  that  a  one-horse  vehicle 
Bhall  count  as  one  ton.  a  two-horsed  vehicle  as  two 
ton-,  and  vehicles  drawn  by  three  or  more  horses 
as  three  tons.  But  in  many  districts  the  average 
vehicle  drawn  by  three  or  more  horses  is  different 
in  type  from  two-horse  wagons,  and  wears  the  roads 
much  less,  partly  because  the  tyres  are  much  wider, 
and  partly  because  it  is  amply  horsed,  but  moves 
slowly,  while  the  two-horse  vehicle  has  heavy   loads 


per  tyre-width  if  it  is  a  coal  or  beer  wagon,  and  if 
it  is  a  delivery-van  its  speed  is  relatively  great,  and, 
owing  to  the  fact  that  its  load  will  be  distributed  a 
little  at  a  time,  the  horse  is  somewhat  overloaded  at 
the  beginning  of  the  journey,  which  results  in 
increased  wear  of  the  road  when  he  is  going  uphill. 
Even  for  vehicles  of  the  same  type  the  number  of 
horses  often  depends  on  the  length  of  the  trip  and 
not  on  the  weight  carried,  a  load  which  is  hauled 
by  two  horses  for  a  distance  of  six  miles  being  on 
another  occasion  hauled  fifteen  miles  by  four  horses 
with  less  effort  and  less  damage  to  the  road  per 
mile.  "  There  are  more  things  in  heaven  and  earth, 
Statistico,  than  are  dreamt  of  in  your  philosophy." 
Traffic  records  are  of  great  value,  though  there 
is  a  tendency  in  some  quarters  to  overrate  their 
importance  as  compared  with  the  exercise  of  judg- 
ment, and  there  is  more  than  a  tendency  to  over- 
rate their  comparability.  The  contribution  which 
Colonel  Howard  and  his  committee  have  made 
towards  the  organisation  of  some  general  method 
of  preparing  reduced  or  summai'ised  records  is 
timely  and  welcome,  and  it  is  to  be  hoped  that  it 
will  serve  to  stimulate  British  road  surveyors  to 
use  their  pens  for  the  purpose  of  comment  on  the 
points  dealt  with,  and  suggestions  relating  to  the 
subject  generally. 


Closing  Order 
Inquiries. 


In  commenting  upon  the  last 
annual  report  of  the  Local 
Government  Board  in  a  recent 
issue  we  drew  attention  to  the  good  work  which 
had  been  accomplished  by  local  authorities  under 
those  sections  of  the  Housing,  Town-Planning,  &c, 
Act,  1909,  which  conferred  upon  them  increased 
powers  in  regard  to  making  closing  orders  in  rela- 
tion to  insanitary  dwellings.  Those  sections  effected 
a  radical  change  in  the  procedure  to  be  adopted  in 
making  such  orders  by  transferring  the  jurisdiction 
from  the  petty  sessional  courts  which  had  hitherto 
exercised  it  to  the  local  authorities  themselves. 
Since  the  Act  came  into  operation  it  has  been 
suggested  with  some  insistence  in  certain  quarters 
that  property  owners  have  a  substantial  grievance 
in  the  fact  that  the  power  to  make  closing  orders  is 
no  longer  vested  in  a  judicial  tribunal.  The  Act 
itself  provides  a  rather  elaborate  system  of  safe- 
guards to  prevent  injustice.  In  the  first  place  an 
appeal  lies  to  the  Local  Government  Board  against 
an  order  when  it  has  been  made  ;  then,  the  owner 
may  ask  the  local  authority  to  determine  an  order 
at  any  time,  and  if  such  determination  is  refused,  a 
further  appeal  may  be  made  to  the  Board  against 
the  refusal.  There  is  a  further  provision  that  an 
appeal  cannot  be  dismissed  by  the  board  unless  they 
first  hold  a  public  local  inquiry. 

The  practice  of  the  board  in  these  matters  was 
called  into  question  in  a  case — Bex  v.  The  Local 
Government  Board — which  came  before  the  High 
Court  at  the  ei.d  of  last  sittings.  The  procedure 
which  has  been  adopted,  and  which  was  challenged 
in  that  case,  is  to  hold  the  public  local  inquiry 
by  an  inspector  appointed  by  the  board  in  the 
usual  way,  the  decision  being  given  by  them  after 
considering  the  report  made  hj  the  inspector. 
This  course  was  pursued  in  the  case  we  have  just 
referred  to,  but  it  was  argued  on  behalf  of  the 
property  owner  that  the  appeal  was  judicial  in  its 
character,  and  that  in  addition  to  appearing  before 
the  inspector,  he  was  entitled  to  appear  before  the 
board  itself,  or  some  member  or  officer  of  it,  who 
would  have  power  not  merely  to  report,  but  to 
decide  the  case.  It  was  said  that  it  is  the  inherent 
right  of  an  appellant  to  present  his  case  orally 
before  the  tribunal  charged  with  the  duty  of  decid- 
ing it,  and  that,  although  the  board  had  complied 
with  the  terms  of  the  statute  in  holding  the  public 
local  inquiry,  they  were  bound  on  this  principle 
themselves  to  hear  the  appellant.  In  the  result  the 
court  upheld  the  procedure  of  the  board  on  the 
broad  ground  that  it  was  sufficiently  indicated  in 
the  statute  with  which   they  had   no  jurisdiction  >.> 
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interfere.  It  may  be  pointed  out,  however,  that 
there  are  many  cases  of  appeal  to  the  hoard  in 
regard  to  other  matters  under  the  Public  Health 
and  other  Acts,  in  which  they  have  adopted  similar 
procedure,  and  it  has  been  said  in  more  than  one 
case  that,  although  the  board  are  bound  to  give  an 
appellant  full  opportunity  of  presenting  his  case, 
there  is  no  general  principle  that  they  must  hear 
him  orally.  It  may  bo  that  the  new  procedure  laid 
down  in  the  Act  of  1909  is  more  cumbersome  and 
less  satisfactory  than  the  old.  That  is  a  matter 
as  to  which  there  may  be  legitimate  difference  of 
opinion,  and  one  which  can  only  be  remedied  by 
fresh  legislation.  In  our  view  the  decision  was 
perfectly  right,  and  also  in  accordance  with  public 
convenience.  To  have  decided  otherwise  would 
have  been  to  put  a  check  upon  a  piece  of  legislation 
which,  with  all  its  defects,  has  been  instrumental  in 
producing  a  considerable  improvement  in  the  con- 
dition of  many  working-class  dwellings. 
*  *  * 

One  of  the  results  of  the 
interest  which  has  been  awakened 
in  town  planning  in  recent  years  is  that  greater 
consideration  has  been  given  to  the  artistic  side  of 
the  development  of  our  cities.  A  case  in  point 
is  that  of  Preston,  which  is  already  possessed  of  an 
entrance  approach  of  which  it  has  been  said  that 
"  Nature,  art,  and  even  the  railway  companies  have 
conspired  to  make  it  incomparably  beautiful  ;"  and 
now,  by  the  munificence  of  Miss  Haslam,  the  town 
has  an  opportunity  of  laying  out  the  park  which 
bears  her  name  in  such  a  way  as  further  to  beautify 
the  surroundings  of  the  city.  That  the  corporation 
intend  to  make  the  most  of  this  opportunity  is 
shown  by  the  fact  that  they  have  asked  Mr.  Thomas 
H.  Mawson,  the  well-known  garden  architect  and 
author  of  "  Civic  Art,"  to  report  to  them  as  to  the 
best  and  most  appropriate  scheme  to  adopt  in 
laying  out  the  new  park.  In  his  report — some 
account  of  which  appears  in  another  column — Mr. 
Mawson  takes  a  very  optimistic  view  of  the  possi- 
bilities of  artistic  development  for  Preston,  and 
points  out  that  there  exists  ah'eady  almost  all  the 
material  for  one  of  those  connected  rings  of  park 
land  round  the  town  which  make  so  many  Con- 
tinental cities  delightful. 

Those  who  are  familiar  with  the  effect  produced 
by  the  Ringstrasse  at  Vienna  will  envy  Preston  the 
prospect  of  possessing  for  itself  a  similar  feature. 
The  natural  advantages  of  the  new  park  are  con- 
siderable, inasmuch  as  in  certain  directions  there  are 
fine,  unobstructed  views  into  well-wooded  country. 
In  other  directions,  however,  the  new  park  looks  on 
to  factories  and  residential  areas,  which  are  to  be 
screened  from  view,  and  on  to  undeveloped  building 
land.  Great  care  will  have  to  be  taken  in  the 
development  of  the  latter  in  order  to  secure  that  the 
amenities  of  the  new  park  are  not  interfered  with. 
A  great  deal  of  the  ultimate  effect  will  depend  upon 
the  manner  in  which  these  estates  are  laid  out,  and 
the  powers  of  the  corporation  under  the  Housing, 
Town  Planning,  &c,  Act,  1909,  might  be  useful  in 
this  connection.  The  works  which  Mr.  Mawson 
advises  the  corporation  to  undertake  are  estimated 
to  cost  upwards  of  £10,000,  including  the  formation 
of  an  artificial  lake  and  the  provision  of  a  band- 
stand and  pavilion  shelter.  The  whole  desisrn  is 
based  upon  the  assumption  that  Haslam  Park  should 
not  be  regarded  as  an  isolated  unit,  but  rather  as 
part  of  a  larger  and  comprehensive  park  system 
which  some  day  may  be  completed  by  the  provision 
of  connecting  pai'kways  in  the  nature  of  a  "  Ring- 
strasse." *  *  * 


The  Swansea 
Meeting. 


The  South  Wales  District  meet- 
ingof  the  Institution  of  Municipal 
and  County  Engineers  which  will 
be  held  at  Swansea  to-morrow  should  attract  a 
large  attendance  of  members,  by  reason  both  of 
the  important  district  business  to  be  transacted  and 
also  of  the  very  interesting  programme  which  has 
been  arranged.     It  may  be  pointed  out,  moreover, 


that  the  chairman  of  the  district  is  Mr.  YV.  Harpur, 
M.LNST.C.E.,  the  city  engineer  and  surveyor  of 
Cardiff,  whose  services  to  the  institution  for 
many  years  past  may  appropriately  be  recalled  in 
view  of  to-morrow's  meeting.  The  first  business 
will  be  the  election  of  a  district  committee — a  matter 
of  great  importance  under  the  new  constitution — 
and  this  having  been  disposed  of,  a  civic  reception 
in  the  Guildhall  will  he  accorded  to  the  members 
by  the  mayor.  We  have  on  former  occasions 
pointed  out  the  unfailing  courtesy  with  which  the 
members  of  the  institution  are  received  by  the 
authorities  of  those  places  in  which  the  meetings 
are  held,  and  it  is  again  gratifying  to  observe  that 
this  pleasing  feature  will  not  be  wanting  at  Swan- 
sea. Two  papers  will  be  submitted  for  discussion. 
the  first  beingon  "SwanseaTramways,  Past,  Present, 
and  Future, "  by  Mr.  G.  Swarbrick,  the  deputy 
borough  surveyor;  and  the  second  dealing  with 
"  The  Development  of  the  Pentre  Valley  in  Rela- 
tion to  the  Destructor',"  by  Mr.  G.  H.  Bell,  the 
assistant  borough  surveyor.  In  addition  to  the 
consideration  and  discussion  of  these  papers,  the 
proceedings  will  include  visits  to  some  interesting 
works,  among  them  being  tramways  in  course  of 
construction  in  Castle-street,  the  Burlais  Brook 
culvert,  the  destructor  and  its  recent  improvements, 
and  the  slab-making  plant.  Enough  has  been  said 
to  indicate  that  the  meeting  will  be  of  a  most  inte- 
resting character,  and  one  which,  as  we  have  said, 
should  attract  a  large  number  of  members. 


Rural  Water 
Supplies. 


An  interesting  case  under  the 
Public  Health  (Water)  Act,  1878, 
came  before  the  Sittingbourne 
county  bench  a  few  days  ago.  It  will  be  remem- 
bered that  section  6  of  the  Act  prohibits  the  occu- 
pation of  newly-erected  houses  in  any  rural  district 
unless  and  until  a  certificate  has  been  obtained 
from  the  sanitary  authority  that  there  is  provided 
within  a  reasonable  distance  a  sufficient  available 
supply  of  wholesome  water.  In  the  case  in  question 
the  owners  of  two  houses  had  been  prosecuted  by 
the  district  council  for  occupying  them  without 
having  first  obtained  such  certificates.  Of  this 
offence  they  were  duly  convicted,  and  they  then 
proceeded  (as  the  statute  provides)  to  apply 
to  a  court  of  summary  jurisdiction  for  an  order 
authorising  the  occupation  of  the  houses,  notwith- 
standing the  refusal  of  the  certificate.  Such  an 
application  is  of  course  usually  made  in  cases  where 
the  certificate  has  been  refused,  and  the  owner  is 
anxious  to  occupy  his  house  ;  and  the  interest  of 
the  present  case  lies  in  the  fact  that  the  owners 
had  actually  been  convicted  under  the  act  of  unlaw- 
ful occupation.  In  the  result  the  magistrates 
refused  the  application,  with  costs 


Next  Week's 
Issue. 


The  twenty-first  anniversary  oi 
The  Surveyor  will  be  marked 
next  week  by  the  issue  of  a  special 
coming-of-age  number,  a  prominent  feature  of  which 
will  be  comparisons  of  the  practice  in  the  chief 
branches  of  municipal  engineering  twenty-one  years 
ago  and  to-day.  In  addition  to  the  usual  weekly 
articles  and  news  matter,  the  progress  in  connection 
with  highways,  sewerage  and  sewage  disposal,  water 
supply,  municipal  building  work,  electricity  supply, 
refuse  disposal,  tramways,  and  street  lighting,  and 
the  developments  in  legislation  affecting  municipal 
work  which  have  taken  place,  will  be  carefully 
reviewed,  providing  a  record  which  should  prove  of 
the  utmost  interest  and  value.  The  price  of  the 
issue  will  be  as  usual — namely,  6d. — and  as  there  is 
likely  to  be  a  considerable  extra  demand  for  it, 
orders  for  copies  should  be  given  without  delay  to 
prevent  disappointment.  We  would  take  the  oppor- 
tunity of  reminding  readers  that  our  special  annual 
issue  is  due  to  appear  on  the  31st  inst.,  and  asking 
all  those  who  have  still  to  furnish  returns  of  works 
projected,  for  inclusion  in  the  number,  to  do  so 
within  the  next  few  days. 
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Road  Maintenance  in  the  North  of  Scotland. 

THE    PROBLEM    OF    OUTSIDE    MOTOR    TRAFFIC. 


We  have  received  from  the  Road  Board  the  official 
report  of  the  proceedings— already  briefly  recorded  in 
our  columns — in  connection  with  the  deputation  which 
waited  on  Sir  George  Gibb  at  the  House  of  Commons 
on  December  13th  last  with  the  object  of  securing 
for  the  northern  districts  of  Scotland  special  con- 
sideration in  the  matter  of  road  grants  by  reason  of 
the  burden  thrown  upon  the  local  rates  owing  to 
the  growth  of  motor  traffic.  Sir  George  Gibb  was 
accompanied  by  Sir  J.  H.  A.  MacDonald,  k.c.u..  and 
Sir  Charles  D.  Rose,  Bart.,  members,  and  Mr.  W. 
Eees  Jeffreys,  secretary   of  the   board. 

Lord  Lovat,  who  introduced  the  deputation,  said 
the  special  consideration  which  they  sought  at  the 
hands  of  the  board  was  in  respect  of  sparse  popula- 
tion, long  road  mileage,  high  rates,  small  assessable 
valuation,  the  increased  cost  in  the  maintenance,  and 
the  demands  for  improvement  of  the  roads  entailed 
by  outside  motor  traffic.  That,  practically,  was  the 
whole  of  theiT  case.  In  the  North  they  had  practically 
reached  breaking  point  on  the  subject  of  road  rates. 
In  certain  cases  the  road  rates  had  gone  up  from  Is. 
to  over  2s.  in  the  £;  there  was  throughout  the  High- 
lands no  expansion  of  rateable  value,  and  they  found 
they  could  not  keep  up  the  roads  to  meet  modern 
conditions  and  the  increased  traffic  which  now  went 
over  them  owing  to  outside  motor  traffic.  They  had 
been  very  thoroughly  into  this  matter.  They  had 
taken  the  numbers  of  motor  cars  which  plied  on  the 
roads,  and  found  that  in  many  cases  only  one  in 
eleven  that  used  the  roads  in  the  summer  months 
belonged  to  the  district  or  to  people  who  paid  rates 
in.  the  district.  That  was  to  say  that  their  roads— 
which  were  in  no  way  created  in  the  first  place  for 
motor  traffic,  being  very  narrow  and  very  often  without 
any  bottom — were  cut  to  pieces  by  motor  cars  belong- 
ing to  people  who  paid  no  rates  in  the  country,  but 
who  travelled  right  through  in,  perhaps,  a  couple  of 
days,  and  left  nothing  behind  but  broken  roads  and 
a  smell  of  petrol.  It  was  felt  that  this  was  a  state 
of  things  which  was  not  only  likely  to  be  maintained, 
but  also  might  be  worse  in  the  future.  They  knew 
that  in  a  great  many  places  roads  were  being  de- 
stroyed; they  knew,  speaking  generally,  that  their 
roads  were  in  a  much  worse  state  than  ever  they  were 
ten  years  ago,  and  this  notwithstanding  the  fact  that 
road  rates  had  gone  up  in  many  cases  40  to  50  per 
cent,  and  in  other  cases  had  more  than  doubled. 
What  was  desired  in  the  North— where  the  road  rates 
had  gone  up  in  some  places  from  Is.  to  2s.  in  the  £ 
—was  a  higher  grant  than  had  yet  been  allowed. 
The  financial  position  of  the  North  of  Scotland  did 
not  permit  of  higher  rates  being  paid,  and  they  were 
face  to  face  with  the  alternative  of  letting  the  roads 
go  down— as  had  already  been  done  by  some  autho- 
rities—which was  of  advantage  neither  to  Scotland  nor 
to  motorists. 

Representatives  of  Elgin,  Argyllshire,  Banffshire, 
Aberdeenshire,  Sutherlandshire  and  Perthshire  having 
-poken, 

Sir  Geobge  Gibb  replied  as  follows:  I  am  bound 
to  say  that  very  little  has  been  said  with  which  I 
do  not  find  myself  personally  in  agreement.  You 
want  special  consideration  for  the  Northern  counties, 
and  you  very  properly  dwell  on  the  burden  that  has 
been  thrown  on  the  roads  in  those  counties  by  motor 
traffic.  One  speaker  put  it  that  the  repairs  which  arc 
needed  to  keep  those  roads  in  a  condition  suitable 
for  their  traffic  were  really  repairs  necessitated  by 
extraordinary  traffic.  Our  difficulty  is  that  the  law 
,  »t  recognise  that  position.  I  am  afraid  the 
I  ite  of  the  law  is  that  the  ratepayers,  whether 
they  like  it  or  not,  have  to  maintain  the  roads  in  a 
condition  suitable  for  the  traffic  which  is  now  using 
I  i.'i-ly  they  were  in  the  fortunate  position 
of  having  only  to  maintain  them  for  horse-drawn 
traffic,  but  now  th  i  a        hem  for  motor 

traffic;  and  I  doubt  myself  whether  the  position 
•  a  take  up,  that  mot.!  extraordinary 

traffic,  would  stand  examination  in  a  court  of  law. 
However  that  may  be,  there  is  no  question  whatever 
that  the  burden  '  m  roads,  and  upon  rate- 

traffic  is  very  large  indeed.  Borne 
of  you  said  thai  tin-  burden  is  greater  than  you  can 
bear,  that  the  rate-  are  a-  high  as  they  can  be  made, 
11  the  roads  do  need  further  expenditure  upon 


them.  Well,  I  am  very  much  inclined  to  agree  with 
that  view,  and  I  suppose  that  you  will  make  repre- 
sentations of  that  sort,  not  to  the  Road  Board,  who 
have  really  no  power  to  deal  with  the  burden  of 
maintenance  which  is  pressing  upon  you,  but  in  more 
influential  quarters.  The  only  thing  that  I  think  I 
would  not  agree  with  is  the  exceptional  position  which 
you  claim  for  yourselves.  I  suppose  we  are  always 
inclined  to  think  our  own  case  very  exceptional,  and 
our  own  burdens  very  severe ;  but  I  think,  as  a 
matter  of  fact,  you  will  find  that  the  burden  which 
is  falling 'upon  you  is  really  falling  with  quite  as  much 
weight  on  the  majority  of  highway  authorities  through- 
out the  country.  Indeed,  it  is  falling  with  heavier 
weight  upon,  I  should  think,  the  majority  of  them, 
because  in  a  great  many  cases  they  cannot  conceivably 
escape  the  burden  in  a  way,  for  example,  which  Elgin 
has  done.  I  think  for  some  time  Elgin  took  the 
position  that  they  would  not  spend  Id.  more  on  the 
roads,  that  even  if  grants  from  the  Road  Board  were 
available  to  assist  them  in  further  expenditure  they 
would  not  accept  those  grants,  but  would  simply 
not  spend  the  money.  I  have  been  rather  surprised 
myself  that  more  counties  have  not  adopted  that 
attitude. 

One  of  the  speakers  said  that  the  Road  Board  asked 
them  to  spend  money  on  the  roads — additional  money 
on  the  roads.  I  do  not  think  that  is  quite  the  sound 
way  of  putting  it.  We  do  not  ask,  we  do  not  urge 
counties  to  spend  more  money;  that  is  a  matter  for 
themselves;  they  have  to  decide  whether  it  is 
economically  sound  to  spend  the  additional  money  re- 
quired to  improve  the  roads.  If  they  come  to  the  con- 
clusion that  they  want  to  do  so,  that  they  want  to 
spend  money,  then  we  can  relieve  their  burden  by 
bearing  a  share  of  it;  but  we  never  go  the  length 
of  urging  a  county  to  spend  money  which  it  is  not 
prepared  to  spend  on  the  local  consideration  of  its 
own  circumstances.  Now,  you  have  urged  that  we 
should  give  you  a  larger  proportion  of  the  expendi- 
ture on  improvements.  If  we  did  so,  the  result  would 
be  that  there  would  be  less  work  of  improvement  done. 
It  would  simply  mean  there  would  be  less  money 
spent,  less  lvork  carried  out,  because  the  money  that 
we  have  available  for  grants  is  not  an  unlimited  sum. 
If  we  gave  more — I  cannot  say  to  Shetland,  because 
it  is  said  we  have  given  none,  but  to  several  of  the 
counties  represented  here — we  would  have  to  take 
it  from  somebody  else. 

Now,  from  whom  do  you  suggest  we  should  take  it  ? 
The  amount  .allocated  to  Scotland  has  been  allo- 
cated, more  or  less,  on  a  population  basis ;  indeed , 
we  give  Scotland  perhaps  a  little  more  because  of 
the  consideration  that  there  are  a  great  many  foreign 
motors  using  the  Scottish  roads;  but,  roughly  speak- 
ing, it  is  very  difficult  to  justify  the  division  of  any 
national  taxation  between  the  countries  of  Scotland, 
England  .and  Wales,  except  on  some  such  basis  as' 
population.  Now,  given  the  application  of  that,  or 
any  other  method  of  division  which  is.  practicable,  it 
results  in  a  certain  definite  figure  being  available 
for  grants  in  Scotland.  If  we  give  more  grants  to 
the  Northern  counties,  we  must  grant  less  money  to 
other  counties  in  Scotland.  I  do  not  think  that  on 
the  facts  in  regard  to  each  county  that  one  could 
well  justify  reducing  the  amount  of  money  granted 
to,  we  will  say,  some  Southern  counties,  or  Midland 
counties,  in  Scotland,  in  order  to  give  it  to  the 
counties  you  describe  as  of  spars©  population ;  be- 
cause you  must  remember  the  needs  of  the  other 
counties  are  really  greater  than  yours ;  whether  the 
burden  is  greater  it  is  very  difficult  to  judge. 

I  do  not  find,  looking  at  the  expenditure  per  £  of 
assessable  value  throughout  the  various  counties  of 
Scotland,  that  the  burden  varies  so  much  as.  one 
would  expect.  The  expenditure  in  the  richer 
counties,  which  are  the  more  populous  counties,  is 
necessarily  at  a  higher  rate  per  mile  on  the  roads 
than  in  the  counties  of  sparse  population ;  so  that,  in 
the  end,  it  conic,-  back  to  a  figure  per  £  of  assess- 
able value  which,  although  it  varies  in  particular 
districts,  does  not  vary  so  very  widely  if  you  take  the 
total  expenditure  in  Bbe  county;  and  really,  also, the 
expenditure  in  Scotland  per  £  of  assessable  value  is 
not  substantially  greater,  if,  indeed,  it  is  greater  at 
all,  than  the  expenditure  in  England.    The  truth   i 
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it  is  impossible  to  find  anything  that  would  enable 
one  to  say  thai  the  burden  is  in  fact  greater  on  the 
ratepayer  in  counties  of  sparse  population  than  it 
on  those  m  other  counties,  while,  on  the  other 
band,  l  do  not  think  it  can  be  denied  that  the  need 
for  expend  ture  is  less  in  the  counties  of  sparse  popu- 
lation than  'ii  other  counties. 

\  figure  has  been  quoted  to-day  of  the  number  of 
motor  cars  in  a  week  in  summer  passing  along  a 
road  in  the  North  of  Scotland.  Now.  that  number  is 
jusd  about  the  same  as  passes  in  a  single  hour  in  a 
road  within  50  miles  of  London;  and  if  you  try  to 
measure  the  need  for  expenditure,  and  the  need  of 
trious  counties  for  assistance,  you  do  find  prac- 
tically that  the  need  is  greatest  where  the  traffic  is 
greatest.  The  counties  of  denser  population  are 
faced  with  the  same  problem,  only  faced  with  it 
far  more  severely,  of  having,  whether  they  like  it 
or  not,  to  reconstruct  their  roads;  and  I  am  afraid, 
therefore,  it  is  impossible  to  say  that  one  could 
justify  deliberately  taking  money  from  counties  where 
the  traffic  is  great  and  the  need  is  great  for  the 
purp<  se  of  spending  it  in  counties  where  the  popu- 
lation is  sparse.  I  do  not  quite  know  to  what  con- 
clusion that  leads  you.  It  is,  perhaps,  not  a  very 
satisfactory  conclusion  to  say  that  if,  for  example, 
in  the  county  of  Sutherland,  it  is  necessary  to  spend 
£20,000  for  the  purpose  of  making  a  certain  mileage, 
not  a  very  large  mileage,  of  the  roads  into  a  good 
condition,  for  the  purpose  of  the  motor  traffic,  thai 
you  must  not  spend  it.  If  you  balance  the  desirability 
of  incurring  that  expenditure  against  the  desirability 
of  spending  the  same  sum  on  roads  carrying  a  very 
large  amount  of  motor  traffic,  and  being  destroyed 
at  a  very  rapid  rate  by  that  motor  traffic,  I  think  it 
is  very  difficult  to  say  that  you  could  justify  spend- 
ing such  a  large  sum  in  the  county  of  Sutherland 
as  compared  with  other  counties  where  the  need  is 
more. 

I  must  say  I  am  inclined  to  think  that  until  the 
needs  of  the  more  important  roads  throughout  the 
country,  the  roads  that  are  now  bearing  the  greatest 
volume  of  motor  traffic,  have  been,  not  fully  met, 
but  approximately  met,  it  would  not  be  sound  policy 
to  divert  the  money  that  it  available  for  those  roadsi 
and  apply  it  to  roads  which  in  fact  have  to  bear  a 
very  small  volume  of  motor  traffic.  No  doubt  that 
means  that  the  less,  important  roads  remain  for  a 
longer  time  in  an  unsatisfactory  condition.  But, 
then,  what  are  you  to  do,  if  you  have  a  limited  fund 
which  can  only  be  spent  by  degrees,  and  you  are 
presented  with  a  choice  either  of  spreading  it  out 
so  thin  that  it  would  probably  do  no  good  anywhere, 
or  concentrating  it  in  certain  instances  on  important 
roads,  and  leaving  even  the  important  road®  of  Shet- 
land for  consideration  at  a  later  date. 

Now  one  more  word  as  to  the  proportion.  I  am 
sure  the  board  sympathise  with  you  in  your  reluct- 
ance to  bear  any  large  additional  expenditure,  but  I 
do  not  know  whether  many  of  you  really  would  pre- 
fer that  the  work  that  is  now  being  carried  out  with 
the  assistance  of  our  grants  should  be  made  even  less 
than  it  is  by  our  granting  a  larger  proportion  than  we 
do.  Of  course,  we  do  not  act  on  any  rigid  rule ;  we 
take  the  circumstances  of  each  case  into  considera- 
tion; but  would  it  be  wise  policy  to  reduce  the 
amount  of  work  to  be  done  by  encouraging  us.  to 
grant  a  larger  proportion  of  the  actual  cost  of  the 
improvement  ?  I  do  not  think  in  dealing  with  the 
counties  individually  that  we  are  excessively  hard 
in  fixing  the  percentage.  We  generally  find  at  the 
end  of  a  talk  that  the  county  fairly  recognise  that 
with  a.  definite  sum  available  they  had  better  try 
to  get  as  much  work  done  as  they  can  without  unduly 
straining  the  patience  of  their  ratepayers;  and  I 
doubt  whether  it  would  be  good  policy  for  us,  in  a 
general  way,  to  increase  the  proportion  of  the  ex- 
penditure we  pay.  That  does,  not  mean  that  we 
should  not  give  consideration  to  the  circumstances 
of  special  cases.  I  think  we  should;  and  we  are 
quite  prepared  to  do  so.  But  I  do  not  gather  from 
this  deputation  that  you  would  really  urge  that  we 
should  do  that  to  any  great  extent.  Because,  remem- 
ber, the  more  we  do  it  the  less  money  there  must 
be  for  those  special  cases  that  deserve  special  con- 
sideration; and  it  probably  would  be  wiser  to  adhere 
mainly  to  the  principle  we  have  adopted  of  looking 
to  the  authority  to  pay  as  much  as  it  reasonably 
can  towards  the  cost  of  any  improvement  work.  .  .  . 
There  is  no  doubt  at  the  present  time  the  trouble 
is  that  the  motors  are  destroying  the  roads  faster 
than  you  can  cope  with  them,  as  it  were,  by  annual 
expenditure,  and  the  need  is  rapid  reconstruction  nf 
those    road-,    that    have    to    boar    a    large    quantity    of 


motor  traffic.  Once  they  are  reconstructed  ami  made 
suitable  for  motor  traffic,  then  I  do  not  anticipate 
that  there  is  going  to  he  any  permanent  great  in- 
crease in  maintenance  expenditure,  because  motor- 
do  not  destroy  a  properly  constructed  bituminous- 
bound  road  to  any  substantial  extent.  I  am  not 
.-.peaking  now  of  the  great  heavy  traction  engine  with 
its  trailer  and  the  motor  lorry,  because  they  may  do 
infinite  damage  to  any  road  not  strong  enough  to 
bear  the  strain  put  upon  it;  but  the  ordinary  motor 
ear  may  go  in  its  thousands,  over  a  properly  con- 
structed road  and  do  just  as  little  damage  to  the 
road  as  a  carriage  and  pair  did  to  our  water-bound 
roads.  But  then,  if  the  road  is  not  in  suitable  con- 
dition, the  motors  may  do  great  damage,  and  that  is 
why  we  are  anxious,  in  the  first  place,  to  get  those 
roads  rapidly  put  right  which  have  to  bear  the  strain 
of  the  greatest  volume  of  traffic.  .  .  .  Whether  we 
are  right  or  not,  we  are  taking  the  most  extensive 
interpretation  of  the  word  "improvement"  we  can 
do,  and  I  think  you  will  all  agree  that,  is  the  wisest 
course  to  adopt. 


THE  HIGHWAYS  OF  MARYLAND. 


REPORT     OF     THE     STATE     ROADS     COMMISSION. 

The  State  Roads  Commission  of  Maryland  was 
organised  in  1908,  Mr.  W.  W.  Crosby,  chief  engineer 
of  the  Geological  Survey,  being  appointed  chief  engi- 
ne, i  of  the  commission.  The  engineering  work  of 
the  two  departments  was  thus  placed  under  one 
head  and  duplication  of  offices  avoided.  The  main 
features  of  the  work  of  the  highway  division  of  the 
Ceological  Survey,  and  other  interesting  matter  re- 
lating to  the  roads  of  this  small  but  historically  im- 
portant State  formed  the  subject  of  a  report  already 
reviewed  in  these  columns  (see  March  17  and  24, 
1911),  and  the  report  now  before  us,  for  which  we  are 
indebted  to  the  courtesy  of  Mr.  Crosby,  brings  the 
subject  up  to  date,  and,  relating  only  to  the  highway 
work  from  1908  to  1911,  puts  this  in  a  form  convenient 
for  reference  or  review.  The  volume  consists  of  some 
180  pages  of  text,  and  a  dozen  plate?.,  and  a  map  of 
the  State,  on  the  scale  of  about  five  miles  to  an  inch, 
is  conveniently  placed  in  a  pocket  at  the  end.  The 
statements  of  construction  expenses,  in  tabular  form, 
provide  very  useful  comparative  data,  and  to  a  con- 
siderable extent  indicate  the  nature  of  the  work  un- 
dertaken. The  photogravures,  are  of  exceptional 
interest,  the  field  of  view  having  been  chosen,  in  many 
cases,  with  great  care,  so  that  the  picture  conveys 
precise  information  as  to  the  piece  of  work  illus- 
trated, topographical  features  or  roadside  conditions 
being  included  to  an  extent,  which  enables  the 
reader  to  form  an  idea  of  the  character  of  the  road  at 
the  particular  spot  and  the  nature  of  the  difficulties 
likely  to  be  encountered.  The  large  scale  photo- 
graphs of  finished  road  surfaces  which  in  several 
cases  accompany  the  general  views  form  a  striking 
feature  of  the  report,  many  of  them  being  to  a  scale 
of  about  one-third,  in  linear  dimensions,  or  even 
larger,  the  photographs  having  been  taken  vertically, 
looking  down  on  to  the  road  surfaces. 

The  additional  mileage  of  construction  work  put  in 
hand  in  1911  was  about  77  miles,  and  in  the  same 
year  110  miles  were  accepted  as  completed,  the  total 
of  the  work  accepted  as  completed  by  December 
31st  of  that  year  being  168  miles,  of  which  all 
but  about  f  mile  were  in  the  counties.  In  1910  and 
1911  some  189  miles  of  existing  turnpike  roads  were 
purchased  by  the  board,  and  were  placed  under  the 
maintenance  division.  A  considerable  amount  of 
important  bridge  work  is  in  hand,  the  illustration-, 
relating  to  some  of  these  works  being  sufficient  to 
show  clearly  their  general  character. 


Wirral  Town  Planning  Scheme — It  is  stated  that 
the  Local  Government  Board  have  given  the  Wirral 
Rural  District  Council  authority  for  the  preparation 
of  a  town-planning  scheme  for  an  area  of  about 
5.800  acres,  consisting  of  the  parishes  of  Great  Sut- 
ton, Little  Sutton,  Childer  Thornton,  Hooton,  and 
Eastham. 

Illuminating  Engineering  Society. —  On  Tuesday 
evening  next,  at  8  o'clock,  papers  on  "Acetylene 
Lighting"  and  "Petrol-Air  Gas  Lighting"  will  be 
read  by  Messrs.  C.  Hoddle  and  E.  Scott  Snell  respec- 
tively, at  a  meeting  of  the  Illuminating  Engineering 
Society  to  be  held  at,  the  Royal  Society  of  Arts.  John- 
street,  Adelphi.  W.C. 
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Traffic  Recording  Methods. 

A   PROPOSED   INTERNATIONAL  SYSTEM. 


[.Report  of  the  Committee  on  Traffic  on  Streets  and  Roads  of  the  American  Society  of  Municipal 
Improvements  presented  in  November  last  by  Col.  J.  W.  Howard,  M.Am.Soc.  .'.E.,  Chairman  of  the 
Committee.] 


Records  of  traffic  on  streets  are  of  great  importance 
and  utility,  as  is  known  to  all  engineers,  connected 
with  their  construction,  maintenance  and  use.  The 
quantity  and  weight  of  traffic  on  a  street  or  road  has 
generally  been  one  of  conjecture,  and  not  based  on 
actual  count.  A  traffic  regarded  in  small  cities  as 
numerous  and  heavy  is.  light  traffic  in  larger  ones, 
although  in  both  places  it  passes  over  the  same  kind 
of  pavement  and  is  under  other  similar  conditions. 
Although  the  engineers  of  the  Department  of  Bridges 
and  Road?,  of  France,  who  have  charge  of  construc- 
tion and  maintenance  of  streets  and  roads  of  that 
country,  have  for  fifty  years  recorded  traffic  and  re- 
duced it  to  the  quantity  per  metre  of  width,  there  has 
been  comparatively  little  done  in  other  countries. 
London.  Berlin  and  a  few  other  European  cities  have 
taken  some  records.  In  the  United  States  it  was  not 
until  1835  that  records  were  taken  on  a  few  streets 
fif  ten  cities,  more  for  the  purpose  of  promoting  a 
special  class  of  pavement,  then  little  used,  than  to 
determine  the  relation  of  quantity  of  traffic  to  wear, 
cost  of  maintenance  of  pavements,  and  other  im- 
portant factors.  Since  1900,  records  of  various  kinds, 
have  been  made  at  a  few  places  in  several  cities,  as 
the  importance  and  great  cost  of  pavement  and  road 
construction,  and  especially  maintenance,  have  been 
recognised. 

There  is  as,  yet  no  standard  method  for  recording 
and  comparing  the  traffic  on  different  streets  of  a 
city,  nor  traffic  on  streets  of  one  city  with  those  of 
another.  The  object  of  this  report  is  to  suggest  a 
uniform  method  of  recording,  analysing  and  standard- 
ising quantity  and  weight  of  traffic  on  streets  and 
roads,  and  for  reducing  it  to  unit  bases  of  quantity 
and  of  tons  per  yard  of  used  traffic  width  of  roadway 
per  day,  or  per  square  yard  of  used  roadway  surface, 
which  is  the  same  thing. 

It  is  wise  to  recall  the  two  legitimate  causes  of 
wear  and  destruction  of  pavements.  They  are  traffic 
and  weather,  separately  and  combined.  In  some 
ta^es  where  traffic  is  very  light  and  weather  severe, 
weather  does  the  greater  damage.  In  other  cases. 
where  traffic  exceeds  certain  minimum  (the  minimum 
being  different  for  different  kinds  of  pavements  and 
roads),  the  traffic  is  a  greater  function  of  wear  than 
weather.  But  in  every  case  traffic  must  be  con- 
sidered. Whether  or  not  a  pavement  has  been  pro- 
perly constructed  with  durable  foundation  and  a 
wearing  surface  of  any  one  of  the  many  kinds  in  use, 
and  the  pavement  properly  maintained  or  not,  traffic 
records  give  very  important  data  on  which  to  hasp 
the  selection  of  future  pavements,  to  estimate  the 
value  of  first  construction  and  the  cost  of  mainte- 
nance. 

Traffic  record:-  not  only  .-how  what  kinds  of  pave- 
ments are  most  economical  from  the  standpoint  of 
durability  and  maintenance,  but  also  show  the  ap- 
proximate cost,  of  maintaining  the  kinds  of  pave- 
whioh  add  to  the  comfort  and  health  of  people 
using  them  or  living  near  them,  aside  from  flic  factor 
of  durability. 

Traffic  records  are  also  essential  to  handling  traffic 
and  to  effective  city  planning  and  administration. 
how  how  to  relieve  traffic  congestion  by  con- 
structing new  thoroughfare,-  and  their  relatione  to 
old  one-;  what  streets  mn-i  be  wid  ."-1.  whal 
can   have   their   roadway,    made    narrow 

paving,   street  cleaning,  and    for   beautifying 
them  by  parkway 

report    ie    based   on   official    traffic   reco 
several     European     and     American     citie 
various   interval,  during   Hie   past  thirty-nin< 
and  on  other  document*,  supplemented  by   p. 
knowledge  of  many  of  the  3treet    of  tie ■-.    ,   ti<      and 
experience  in  making  aotua]  fcraflB 

Th*s    various    and    widely    divergent    analytical    re- 
cord* made  in  the  past  few  years  at  a  few  pointe  in 
the    United    States     have    been    consulted      Mo  i    of 
these  record*  have   failed   to  state   the   "  dth   ...   the 
and  are  defective  in  otto  i    -     pect* 
any  unit  basis  fo 
parison   with   each   other.    Many  have  unnei 
subdivided   the  vehicles   into  too   many   kind         / 


&c  ,    by    methods    which    are    complicated    and    un- 
necessary for  practical  general   use. 

Traffic  records  should  be  based  on  a  simple,  accu- 
rate method  of  counting  and  recording  traffic,  and 
reducing  it  to  standard  units  of  quantity  ami  ton- 
nage. The  method  should  be  such  as  to  be  quickly 
understood  and  applied.  This  report  presents  s.uch 
method  with  forms  for  practical  use. 

The  period  during  which  traffic  should  be  counted 
is  for  twelve  consecutive  hours,  from  7  a.m.  to  7  p.m., 
and  during  six  consecutive  or  other  different  week- 
day-. If  average  weather  and  what  is  known  to  be 
average  traffic  conditions  are  selected,  then  a  record 
for  only  three  consecutive  week-day-  gives  valuable 
information."  No  traffic  should  be  counted  in 
abnormal  seasons  of  snow  and  ice,  nor  during  con- 
tinuous rainy,  very  cold,  or  excessively  hot  days, 
The  foregoing  applies,  to  all  cities.  Nevertheless, 
local  special  conditions  on  a  few  principal  thorough- 
fares of  cities,  say  above  500,000  inhabitants,  some- 
times require  records  of  traffic  during  the  twenty- 
four  consecutive  hours  of  each  day  for  several  days. 
The  location  where  the  traffic  is  counted  must 
or  near  the  centre  of  a  block,  and  not  at  an  inter- 
section of  two  streets.  The  traffic  is  that  which 
passes  both  ways  along  the  street  or  road.  It  can  be 
counted  from  the  sidewalk  or  other  convenient  loca- 
tion; best  from  a  room  with  window  facing  the 
street. 

in  o«ier  to  determine  the  total  traffic  on  a  street 
or  road,  and  so  tabulate  it  that  the  results  can  be 
reduced  to  standard  bases.,  and  do  this  at  least  pos- 
sible expense  and  by  simplest  method,  certain  items 
or  factors  must  be  carefully  noted,  as  shown  in  the 
accompanying  forms. 

The  general  classification  of  vehicle  traffic  for  prac- 
tical results  is  as  follows:   First,  horse  vehicle 
divided   into  three  divisions,  having  one  hot-, 
horses,  three  or  more  horses;   second,  auto  vehicles. 

The  vehicles  and  horses  must  both  be  considered 
in  computing  the  weight,  &c,  of  traffic  from  the 
quantities  counted  and  recorded.  This  is  because 
they  both  occupy  space  on  a  roadway  and  both  help 
wear  and  injure  the  surface.  Experience  has  shown 
that,  for  general  traffic  counting  and  the  reduction  of 
the  quantities  of  vehicles  to  tonnage  of  traffic,  the  aver- 
age weight  of  all  vehicles  (empty  and  loaded)  drawn 
by  one  horse  can  be  taken  as  one  ton  of  2,000  lb. ;  by 
two  horses  as  two  ton-.;  by  three  or  more  horses  as 
four  tons.  In  like  manner  the  average  of  all  auto 
vehicle-  (loaded  and  empty)  for  transportation  of 
persons  and  goods  can  be  taken  as  one  and  three- 
fourths  tons.  All  bicycles  and  ridden  horses,  because 
light  and  very  few,  are  best  omitted  from  street 
traffic  recording.  If  ridden  horses  are  at  all  numerous 
on  a  park,  suburban  or  country  road,  they  are  best 
recorded  and  estimated  as  one-horse  vehicles..  Un- 
o-nal  subdivision  of  vehicles  into  sizes  and  kinds, 
also  street  cars  on  their  rails  and  other  data,  in  special 
case-,  can  be  recorded  on  separate  slips.  But  this 
adds  greatly  to  the  difficulty  of  recording  correctly, 
and  seldom  furnishes  any  needed  or  practical  infor- 
mation as  far  as  streets  themselves  are  concerned. 

The  forms  for  counting  and  recording  traffic,  hereto 
attached,  are  self-explanatory.  They  should  be  ex- 
plained and  distributed  in  advance  to  the  traffic 
observers  or  recorders. 

Form  7.  Traffic  Recording  Slips.— This  con  Lsts  of 
sets  of  four  oardboard  slips,  about  9  in.  by  2in., 
fastened  togetbi  r  al  lie  end  Twelve  sets  are  □ 
One  <et  is  used  for  each  hour.  But  if  traffic  is  very 
numerous,  one  or  more  extra  sets  can  be  used  for 
one  hour.  Each  .set  is  marked  for  location  where 
traffic  is  counted,  name  of  observer,  dale,  the  hour 
ited  by  the  set  (as  7  a.m.  to  8  a.m..  &c). 
There  must  be  at  lea  I  two  observe]  I  ■  ■■  each  loca- 
tion, to  relieve  each  other  at  the  end  of  each  hour  or 
two  houi-.  becau  ie  one  recorder  cannot  work  accu- 
rately for  a  longer  period.  An  ordinary  conductor's 
punch  is  needed,  and  a  hole  is  punched  in  a  slip  for 
each  vehicle  passing  in  cither  direction  along  the 
street  in  front  of  the  recorder.  One-horse  vehicles 
■  He  punched  in  the  white  cardboard,  two-horse  in  the 
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yellow,  three  ami  more  horse  vehicles  in  the  red;  all 
auto  vehicle.-;  are  punched  in  the  blue  slips.  The 
number  of  holes  in  each  are  not  counted  until  alter 
a  recorder  steps  observing  the  traffic.  He  can  count 
the  holes  when  relieved  by  the  other  recorder,  or  at 
the  close  of  the  day's  work.  On  counting  he  should 
write  on  each  slip  the  total  number  of  holes  in  it. 

Form  'J.  One  Day  Traffic  Record. — This  consists  of  a 
consolidated  record  of  the  quantity  of  traffic  during 
i  arh  of  the  twelve  hours  from  7  a.m.  to  7  p.m.,  with 
totals  and  reductions  to  unit  bases.  It  gives  details 
of  name  of  city,  width  of  roadway,  effective  width 
used  by  traffic,  which  averages  1  yd.  less  on  each 
side,  or  1  yd.  less  than  the  full  width  between  kerbs 
or  edges  of  the  streets.  The  kind  of  quality  of  pave- 
ments, the  weather  and  other  needed  facts  are  shown. 
This  form  reduces  the  one  day's  traffic  to  standard 
units,  which  are  the  total  vehicles  and  total  tons,  of 
traffic  on  the  whole  street;  also  .per  yard  of  effect  ve 
width  of  the  street.  This  is  the  equivalent  of  num- 
ber of  vehicles  and  tons  per  square  yard  of  used  road- 
way surface. 

Form  3.  Consolidated  Traffic  Record. — This  form  is 
compiled  from  records  on  several  Forms  2.  It  con- 
sists of  a  condensed  statement  covering  the  six  or 
other  number  of  days'  traffic.  It  shows  the  data 
day  by  day,  together  with  the  final  totals  and  tire 
averages  per  day.     These  total-  are  reduced  in  quan- 


table  by  (x).  The  traffic  is  the  average  of  several 
days  of  twelve  hours  from  7  a.m.  to  7  p.m.,  or,  in  a 
very   few   cases,  a   close   approximation. 

As  soon  as  cities,  counties  and  states  have  re- 
corded, tabulated  and  reduced  the  traffic  on  their 
roadways,  on  the  standard  bases  and  units  set  forth 
in  this  report,  then  they  will  have  accumulated  very 
valuable  data  for  comparing  the  results  between  the 
streets  and  roads  of  the  same  and  other  places.  This 
data  will  be  of  much  assistance  thereafter  in  eco- 
nomically and  efficiently  solving  all  problems  con- 
nected with  the  construction  and  use  of  all  arteries 
of  public  travel  and  transportation  used  by  horse 
and  auto  vehicles. 

[Instead  of  reproducing  the  forms  the  following 
descriptions  have  been  substituted. — Ed.  Surveyor.] 

Form  /. — This  is  sufficiently  described  in  the  text 
above. 

Form  -'. — The  data  noted  are:  Site,  day  of  week, 
place,  width  between  kerbs,  effective  traffic  (1  yd.  less 
than  width),  kind  of  pavement,  quality  of  surface, 
condition  of  surface  (wet,  dry,  dirty,  clean),  weather 
(rain,  fog,  dry,  approximate  temperature),  street  oar 
rails  (single,  double),  general  kind  of  rail  (flat  with 
groove,  ell,  tee  shape),  average  approximate  speed  of 
horse  vehicles    and  of  motor  vehicles. 

The  table  has  thirteen  spaces  through  its  length, 
on,-  for  each  hour,  and  one  for  the  totals.     The  head- 


Totals  on  w 

diole  width 

Total  per  yard  effective  width 

of  roadway. 

of  roadway. 

Relative  intensity 

Place. 

Street. 

or  degree  of 

traffic. 

Vehicles. 

Tons. 

Vehicles. 

Tons. 

Paris. 

Bivoli-st 

33,232 

49,041 

2,767 

4,087 

Sixth. 

,, 

Opera-av 

29,460 

42,216 

1,789 

2,558 

,, 

,, 

Madeline-hl.           

17,524 

24,776 

1,019 

1,385 

,, 

,, 

Italiens-bl.              

20,124 

27,651 

1,093 

1,500 

,, 

St.  Honore-st 

16,598 

22,952 

1,976 

2,732 

Berlin. 

Potsdam-pl.            

14,221 

29,656 

1.016 

2,832 

„ 

Leipzig-st.   ..          

9,596 

26,139 

720 

1,961 

,, 

Friederichs-pl 

13,479 

33,529 

963 

2.395 

London. 

Strand                     

16,208 

27,878 

1,430 

2,460 

Cheapside 

11,019 

18,953 

1,136 

1,954 

„ 

Gracechurch-st.      

12,148 

20,894 

1,149 

2,154 

,, 

New  York. 

Fifth-av.,nr.  Fifty-eighth -st 

8,665 

12,091 

673 

946 

Fifth. 

,, 

First-av 

2,301 

3,391 

131 

192 

Third. 

„ 

Broadway,  nr.  Franklin 

3,277 

3,554 

266 

288 

Fourth. 

,, 

WaU-st.        

2,443 

3,555 

3''5 

444 

,, 

Qus.  Br.,  Hillside-av.                 

1,304 

1,529 

157 

184 

Third. 

,, 

Bnx.  Br.,  White  Plains-id 

342 

536 

49 

75 

First. 

Washington. 

Fifteenth-st 

4,687 

6,456 

335 

461 

Fourth. 

m 

Ninth-st 

1,965 

2,478 

123 

15.5 

Third. 

Chicago. 

State-st 

6,048 

(x) 

430 

(x) 

Fourth. 

,, 

Clark-st 

4,691 

7,728 

335 

552 

„ 

Wabash-av 

3,794 

8,643 

237 

590 

,, 

,, 

Sheridan-rd.           

5,736 

11,925 

465 

994 

Fifto. 

Philadelphia. 

Broad-st.  N.  Chest 

6,176 

11,154 

105 

697 

,, 

,, 

Fitbert-st 

5,185 

8,102 

576 

900 

,, 

St.  Louis. 

Loeust-st 

3,496 

5,308 

318 

48J 

Fourth. 

Broadway 

3,150 

4,976 

197 

311 

,, 

Bufi'alo. 

Main-st 

2,941 

3,836 

166 

21? 

Third. 

,, 

Linwood-av.           

697 

1,541 

60 

129 

Second. 

Boston. 

Devonshire  .          

5,410 

7,380 

676 

9. '3 

Fifth. 

„ 

Kilby-st 

3,503 

4,555 

455 

591 

Fourth. 

Newark. 

Broad-st ... 

2,400 

(x) 

126 

(x) 

Third. 

,, 

Bridge-st.                         

2,522 

(x) 

205 

(x) 

Fourth. 

Massachusetts. 

Shrewsbury-rd 

484 

770 

97 

154 

Second. 

,, 

Medford-rd.           

434 

669 

*7 

72 

First. 

,, 

Weston-rd 

964 

1,260 

181 

210 

Third. 

Rhode  Island. 

E.  Providence-rd 

463 

172 

77 

112 

Second. 

tity  and  tons  to  the  standard  units  of  yard  of  effective 
width  (square  yard)  of  roadway  surface  subjected  to 
the  traffic.  These  are  the  true  bases  for  comparing  the 
traffic  of  one  street  with  another,  and  for  establishing 
the  relation  of  different  amounts  of  traffic  to  wear 
on  pavements,  cost  of  maintenance,  and  for  many 
other  useful  purposes. 

Traffic  records  are  seldom  needed  annually,  but  at 
longer  intervals  up  to  once  in  five  years,  or  accord- 
ing to  local  changes  of  traffic  conditions  and  other 
necessities  in  cities,  counties  or  states. 

In  connection  with  the  foregoing  description  of  how 
traffic  can  be  simply  and  accurately  recorded,  and  re- 
duced to  standards  of  quantity  and  of  tons  per  yard 
width  of  roadway,  the  following  actual  records  of 
traffic  in  various  representative  cities  and  on  a  few 
suburban  and  country  roads  will  aid  in  establishing 
a  basis  showing  the  various,  degrees  of  intensity  of 
traffic:  First,  very  light;  second,  light;  third,  mode- 
rate ;  fourth,  heavy ;  fifth,  very  heavy ;  sixth,  extra 
heavy. 

These  quantities  are  compiled  and  computed  from 
old  official  and  later  traffic  records,  and  are  excellent 
illustrations  of  quantities,  tonnage  and  degrees,  of 
intensity  of  traffic  per  yard  of  effective  width  on  used 
roadways.  In  many  cases  the  records  were  made  in 
such  different  ways,  and  without  proper  classification 
of  vehicles,  that  the  data  in  such  cases  was  not 
sufficient  to   supply  the   omissions,  indicated   in    the 


ings  of  the  columns  are :  Number  of  horse  vehicles 
(1)  (2)  (3)  (three  columns,  1  horse,  2  horse,  3  or  more 
•horses),  (4)  total  horse  vehicles,  (5)  total  motor 
vehicles,  (6)  total  tons  horse  vehicles,  (7)  total  tons 
motor  vehicles,  (8)  total  number  all  vehicles,  (9) 
total  tons  all  vehicles,  (10)  total  vehicles  per  yard 
effective  width,  (11)  total  tona  per  yard  effective 
width. 

Note. — One-horse   vehicles,   average    1  >ton. 
Twodiorse  vehicles  average  2  tons. 
Three  or  more  horse  vehicles  average  3  tons- 
Motor  vehicles  average  If  tons. 

Form  3.  "  Final  Consolidated  Traffic  Kecord." — 
The  data  noted  are:  Period  (so  many  days,  of  twelve 
hours,  7  a.m.  to  7  p.m.),  date,  days  of  week,  place, 
width  of  roadway  between  kerbs,  effective  traffic 
width  (one  yard  less  than  full  width),  kind  of  pave- 
ment, quality  of  surface  of  pavement,  condition  of 
surface  of  pavement  (wet,  dry,  dirty,  clean),  weather 
(rain,  fog,  dry,  approximate  temperature). 

The  table  has  eight  designated  spaces,  one  for 
each  of  six  days,  one  for  totals,  and  one  for  averages 
per  day  of  twelve  hours.  The  headings  are:  (1)  and 
(2)  Total  number  of  vehicles  (horse,  motor),  (3)  total 
tons  horse  vehicles,  (4)  total  tons  motor  vehicles,  (5) 
total  number  all  vehicles,  (6)  total  tons  all  vehicles. 
(7)  total  vehicles  per  yard  effective  width.  (8)  total 
ton=   per  yard   effective  width. 


40 


THE    SURVEYOR    AND    MUNICIPAL 


January    in,    191: 


The  Design  and  Construction  of  Breakwaters. 


By   FRANK   L.   SMITH. 


Natural  harbours  are  usually  provided  with  a 
shelter  in  the  form  of  headland,  but  where  no  shelters 
are  available,  as  in  the  ease  of  artificial  harbours  con- 
structed on  the  open  sea  coast,  breakwaters  have  to 
be  constructed  in  order  to  provide  protection  for 
ships.  The  "  fetch,"  or  proximity  of  the  nearest 
coast  in  the  direction  of  prevalent  winds,  will  deter- 
mine the  most  advantageous  position  in  which  a 
breakwater  should  be  erected.  If  protection  from 
one  direction  only  is  needed,  a  single  pier  on  road- 
stead breakwater  running  out  from  the  shore  will 
probably  suffice.  But  if  a  larger  area  must  be 
sheltered,  two  converging  piers,  with  either  one  or 
two  entrances,  or  a  detached  breakwater,  will  meet 
the  ca&e. 

WAVE    ACTION. 

Waves  break  in  a  depth  of  water  equal  to  their 
height,  so  that  where  sand  banks  or  bars  are  formed 
at  the  entrance  to  a  harbour   the  waves  are  reduced 


Fig.  1. 

considerably  in  passing  over  them.  The  force  which. 
a  wave  can  exert  on  a  breakwater  depends  upon  the 
size  of  the  largest  wave  which  can  reach  it,  a  force 
of  as  much  as  34.  tons  per  square  foot  haying  been 
recorded  in  one  instance;  the  force  also  varies  as  the 
.-.in.3  of  the  angle  of  incidence. 

As  an  instance  of  the  destructive  action  of  the 
v  aves,  it  may  be  mentioned  that  at  Genoa,*  in  1898, 
during  a  severe  storm,  blocks  of  stone  weighing  40 
tons  each   were  carried  away  a  distance  of  160  ft. 

The  fore,/-    acting  on   the   breakwater   consist   of— 
(a)  A    direct  horizontal   force;    (6)  a   vertically   clown- 
ward  force  due  to  the  wave  breaking  either  on  top  or 
1  back  draught ; 

id)  a    vertically    upward    force    on    any    projection; 

horizontal    projection        1 Id    therefore    be   avoided. 

i         all  may  tail  ei  her  l>y  shear- 
i  iy    jointj    by    crushing   of   the 
p 
by  overturning. 

maximum  force  P  wh      i  a  bl     il 
ill    withstand   at  a  given  joint    M  V  (Fig.   I), 
i  i  i   ■ 

6H  )  _    WH 

P  B'  '"  '   P  "     6H' 

•bin  the  middle  third  ;   for  <'D  re- 
'■'  '  ,.    ■    i.   ,h.-.i   EC  repre- 

W. 

per  lin  a] 
the  wall,  acting  at  ',',     let  I!    bn     ]  h  oi  the 

wall,  and  W  the  I  asonry  ]  er  lineal 

foot  (fl  | 

by  the  portion  immer 
Then   to    ,  rturriintr   at    A. 

W   /   u 
P  x  H  must  be  <  -     -- 


In  the  mound  type  of  breakwater  the  weight  in  tons 
W  of  the  face  blocks  which  should  be  used  in  terms 
of  (lie  fetch  F  in  miles  is  given  by — 


W   =    -3^F. 
A    rough  rule  for  calculating   t 


pressure   exerted 

iy  the  wave  is  as  follows 
Km 

where  K  is  a  factor  (1.46);  «»=641b.;  A=area  exposed 

to  the  blow;   V  =  the  velocity  of  the  wave,  and  «  the 
velocity  of  a  particle  in  thewave<  -  \  V approximately) 


A  (y  +    ■)' 


/4VV 

JAU) 


1-46 


A>  regards  the  apparatus  used  for  measuring  the 
compressive  force  of  the  wave  stroke,  it  may  be  said 
that  no  really  satisfactory  method  ha.s  yet  been  de- 
vised, that  .at  present  used  consisting  in  principle 
of  a  buffer  compressing  a  spring,  which  registers 
automatically  the  force  exerted  on  it. 

Fig.  3  is  a  diagram  showing  the  variation  in  stress 
over  the  base  of  a  breakwater.  Let  W=superim- 
posed  load  in   He  A  the   area   exposed   to  this  load. 


M    the    bending 

then  the  si  re   - 


moment   due    to    eccentric    loading 
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Draw  ABCD  to  represent  the  uniform  stress  on  the 
lia-c  AB— i.e.,  AD  =  /\  Set  off  BN  vertically  down- 
wards equal  to  /■+/",.  and  AM  vertically  upwards  equal 
tofi—f.  Joining  MN,  we  get  the  variation  in  stress 
shown  by  the  shaded  portion,  it  being  zero  at  G. 

A  rule  for  determining  the  height  H  of  the  wave- 
in  feet,  in  terms  of  the  fetch  F,  which  must  not  be 
less  than  30  miles,  is  given  by — 

H    =   1-5  \/F. 

The  direction  of  the  entrance  channel  should  coin- 
cide with  the  direction  of  the  largest  waves  if  pos- 
sible, and  should  be  at  least  five  vessels  breadth— 
that  is  to  say,  the  entrance  channel  should  be  made 
five  times  wider  than  the  beam  of  the  largest  vessel 
which  is  likely  to  pass  through  it  in  the  near  future. 
If  the  wave  stroke  is 
direct  the  piers  should 
be  curved,  with  convex 
faces  opposed  to  the 
waves,  and  all  concavi- 
ties should  be  avoided. 

Breakwaters  may  be 
divided  into  three 
types:  (1)  The  mound, 
(2)  the  composite  type, 
and  (3)  the  vertical 
pier,  the  particular 
type  to  be  adopted 
depending  upon  the 
depth  of  water  at  the 
site,  the  nature  of  the 
sea  bed,  and  the  mate- 
rials available  in  tic  locality  which 
{t^  construction. 

Th©  mound  type,  as  its  name   impli 

a  round  oJ     I is,  usually  protected  by  an  apron  of 

concrete,  or  of  large  concrete  blocks  tipped  into  the 
sea  from  barges,  or  -staging,  and  is  provided  with  a 
roadway,  sheltered  from  the  seaward  side  by  a  verti- 
cal wall.  Fig.  4  shows  a  section  of  the  King-town 
breakwater,  and  Fig.  5  a  plan,  giving  approximate 
dimensions  V-  the  amount  of  -tone  required  in- 
rapidly  with  the  depth,  it  is  obvious  that  this 
type  of  breakwater  would  only  be  adopted  where  the 
oi  wat  ir  is  not  excessive,  and  where  large 
quantities  of  .-tone  could  be  obtained  near  at  hand. 
I     p  an  advantage  in  that  no  expensive  appli- 

are  required  for  its.  construction;  but,  on  the 
other  hand,  on  account  of  its  comparatively  small 
slope,  it  is  impossible  for  .-hips  to  be  moored  against 
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The  oompoBite  type  is  a  combination  of  the  mound 
and    vertical    types,    and   eonsusts    of    a    concrete   or 
stone  jupearsiracture,  mounted  on  a  mound  of 
aa  -Imwn  in  Fig.  G.     It  is  adopted   where  the 

■  i    ia   oooedde-nable,   and,   as  in   the   oase   of   the 
mound,   where    the    bed    of    the    river     is    somewhat 

invtnilar.  and   where   there   is  no  good  natural    - 

datimi.     It  possesses  an  additional  advantage  in  that 
it.  provides  a  quay  for 

Dhe  mound  should  be  lefi   to  settle  for  some  time 


fcnsii 


Fig.  3. 

before  the  superstructure  is  erected,  as  otherwise  the 
latter  may  tilt  sideways,  due  to  the  unequal  settling 
of  the  stones.  This  unequal  settlement  is  sometimes 
allowed  for  by  depositing  the  blocks  fox  the  super- 
structure in  a  series  of  unconnected  rows,  at  an  angle 
of  from  G5  deg.  to  70  deg.  with  the  horizontal,  as 
illustrated  in  Fig.  7,  the  arrow  shown  pointing  towards 
tin1  harbour.  Fascine  mattresses  are  frequently 
used  to  prevent  the  stones  from  sinking.  These  con- 
sist of  bundles  of  brushwood   or   willow  bound  together, 


damage  done  to  this  pier  during  1905-6  was  caused  by 
the   undermining  action   of  the   w. 

The  vertical  type  of  breakwater  is  constructed  en- 
tirely of  concrete  or  stone,  or  of  a  combination  of 
both,  and  requires  considerablyless  material  than  either 


oi  the  foregoing  type-,  although  it.,  total  cost  is  greater. 
If  carefully  constructed,  however,  it  requires  prac- 
tically no  expenditure  for  upkeep,  and  it  is  exceed- 
ingly strong;  providing  also,  as  in  the  composite  type, 
a  quay  for  ships,  either  for  loading  or  unloading  pur- 


3IO' 

Fig.  4.— Mound  Ti-pe. 


■nid  fixed  in  position  by  .-takes  driven  into  the  bed 
oi  the  river.  They  project  for  some  distance  beyond 
r.ie  edge  of  the  mound.  Firm  sand  which  is  not 
covered  by  mattresses    is  capable  of  withstanding  a 

Am         °m  2  t0  3  tons  P6r  square  foot. 

Although  the  superstructure  protects  the  top  of 
the  mound,  it  inereasses  the  recoil  of  the  waves,  due  to 


poses.  The  breakwater  should  be  built  up  to  such  a 
height  above  high  water  (about  10  ft.)  that  vessels 
may  be  moored  alongside.  Fig.  8  illustrates  a  ver- 
tical breakwater,  the  subway  shown  being  provided 
for  the  conveyance  of  pipe  lines,  &c. 

The  piers  terminate  in  a  head,  which  is  generally 
of  one  of  the  four  forms  shown  in  Fig.  9,  carrying  a 


Fig.  6. 


its  perpendicularity,  and  is  liable  to  be  undermined 
on  this  account  if  the  base  is  not  adequately  pro- 
tected. Large  concrete  blocks  or  stones  are  usually 
placed  round  the  base  of  the  superstructure  to  effect 
this  purpose,  and  the  latter  should  commence  at  a 
depth  of  not  less  than  5  fathoms.  A  very  interesting 
paper  was  read  before  the  Institution  of  Civil  Engi- 
neers (vol.  180,  p.  133)  on  the  ''Reconstruction  of 
the  Tyne  North  Pier,"  in  which  it  was  stated  that  the 


lighthouse  and  fog  signal.  Two  lights  are  sometimes 
arranged  so  that  when  a  vessel  approaches  them  in 
a  straight  line  it  steers  direct  for  the  harbour 
entrance.  At  Kingstown  Harbour  there  is  a  light- 
house on  each  pier,  that  on  the  east  pier  revolving, 
and  being  visible  for  a  radius  of  9  miles  m  clear 
weather-  CEMENT. 

Results   of  tests   of   cement   in   sea   water   indicate 
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that  the  cement  is   improved  if  small  proportions  of 
natural  are  added  to  artificial  cements. 

Some  natural  cements  give  good  results  in  frosty 
weather,  but  others  are  destroyed,  and  it  is  on  th:s 
account  advisable  to  put  the  concrete  in  position 
before  freezing  commences,  and  then  protect  it  by 
means  of  packing. 

COXCRETE. 

Concrete  may  or  may  not  be  impervious,  to  water ; 
concrete  which  is  not  impervious  to  water  is  decom- 
posed by  sea  water.  This 
decomposition  has  been 
attributed  to  the  presence 
of  lime  in  the  cement,  which, 
by  combination  with  the 
magnesium  sulphate  in  the 
sea  water,  forms  calcium 
sulphate,  this  being  washed 
out.  It  is  more  probably 
due,  however,  to  an  insuffi- 
cient quantity  of  water  being 
used  during  the  mixing  of  the  concrete,  and  also  to 
insufficient  mixing.  Providing,  therefore,  that  the  con- 
crete is  well  mixed  and  the  proper  consistency  is  ob- 


Fig.  7. 


machines  are  described  by  Mr.  J.  S.  Owens  in  his 
paper  read  before  the  Civil  and  Mechanical  Engi- 
neers' Society  on  December  7,  1905. 

In  hand  mixing,  the  stones,  sand  and  cement  are 
measured  respectively  in  wooden  frames  containing 
no  bottom,  resting  on  a  wooden  platform,  and  the 
materials  are  laid  one  on  top  of  the  other  in  this 
order.  They  are  now  turned  over  dry  three  or  four 
times,  water  is  next  added,  and  the  mixture  again 
turned  over  three  times.  The  concrete  is  placed  in 
timber  moulds  of  the  required  size,  which  have  pre- 
viously been  greased  or  coated  with  some  prepara- 
tion to  prevent  adhesion,  and  allowed  to  set  for 
about  two  weeks.  The  frames  are  'afterwards  re- 
moved, and  the  blocks  are  left  to  harden  in  the 
open  air  for  at  least  a  month  before  being  transferred 
to  the  site.  Pieces  of  wood  are  inserted  in  suitable 
positions  in  the  block  as  soon  as  it  is  placed  in  the 
mould,  so  that  holes  may  be  formed  for  lifting  pur- 
poses. Concrete  enclosed  in  jute  sacks,  weighing 
from  10  tons  each  upwards,  have  been  introduced 
for  the  portions  of  the  structure  below  low  water, 
as  they  readily  adapt  themselves,  to  an  irregular 
bottom.  Concrete  in  bags  has  also  been  used  for 
protecting  the   upper  surface    of    a    rubble    mound. 


Qrvm'te 
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Fig.  8.— Vertical  Type. 


a  tied,  ;t  will  be  found  bo  be  practically  impermeable. 
\i  the  same  time,  the  proportion  of  lime  in  the  cement 
should  be  comparatively  small.  Lime  concretes 
should  never  be  used  in  frosty  weather. 

.Siiiu.NK,w;t.  no  Expansion    \i    i  ii  k  End  of  Tbkxk  Mosths 
a*tkk  Mixing. 


Material. 

Sluinkape  when 

hardened  in  air 

(linear). 

Expansion  when 

hardened  in   water 

(linear). 

Ncal  Portland  cement 

1  part  Band  to  1  part  cement 

..',.,  —  -,,-!„„ 

(Si     ~     -JfiV.o 
ioftri           'Socio 

Concn-te  blocks  are   made  in   a  yard   close  to   the 
ad   vary   in  weight  according  to  the  facilities 
for      making    them.    In     constructing    the    wall    at 
Dublin,    foundation   blocks    weighing    350    tons    each 
These  were  constructed  on   staging   run- 
ning down    into    the    water,    and  ifterwardis 
9  ating  derrick.    The   cost 
floating   plant   was  about    £19,000.     Generally 
r,  blocks  weighing  from  20  to  40  tons  each  are 

■  ncrete  may  be  either  machine  or  hand  mixed, 
and  in  regard  to  the  former  method  of  mixing,  many 


Three  parts  sand  to  4  of  shingle  and  1  of  Portland 
cement  are  the  proportions  often  adopted  for  con- 
crete in  bags.  For  face  block-,  6  of  aggregate  to  1 
of  cement  is  a  good  proportion ;  these  are  very  often 
formed  of  granolithic,  consisting  of  finely  broken 
granite  and  Portland  cement. 

Cement  adheres  more  firmly  to  angular,  rough, 
clean  surfaces,  and  angular  or  jagged  stones  make  a 
stronger  concrete  than  smooth  stones.  These  should 
be  of  such  a  size  that  they  will  pass  through  a  2-in. 
diameter  ring.  "Plums"  or  larger  stones  are  very 
often  placed  in  the  concrete  to  save  expense,  and 
these  should  be  placed  at  a  distance  of  not  less  than 
6in.  apart,  and  not  less  than  Gin.  from  the  face  ol 
the  block. 

As  regard-  the  strength  of  concrete,  results  ol  a 
series-of  tests  on  blocks  about  two  year-  old  gave  the 
following  results:  — 


Concrete. 

Average  crushing  load. 

4  :  1 

8  :    1 

93  tone  per  square  foot. 

no 

Tin 


FOUNDATIONS. 

question  of  foundations   is  an  exceedingly  im- 
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portant  one,  more  especially  when  the  bed  of  the 
river  is  composed  of  soft  material,  and  when  rock 
cannot  be  .-truck  for  some  considerable  depth.  In 
juoh  oases,  steel  cylinders  or  piles  are  driven  to 
reach  the  rock;  these  are  afterwards  filled  with  con- 
crete, and  the  weight  of  the  breakwater  transmitted 
to  them  in  the  usual  way.  When,  however,  the  rock 
is  not  at  to.,  groat  a  depth,  timber  piling  is  resorted 
to.  If  roek  lies  at  the  surface  the  wall  may,  of 
course,  be  erected  upon  it  immediately,  after  having 
been  levelled  by  divers. 

CONVEYANCE    OF     BLOCKS. 

The  blocks  arc  transferred  to  the  site  by  means  of 
a  Goliath,  and  delivered  to  a  Titan  crane  having  an 
arm  of  from  60  to  80  ft.  radius,  which  in  turn  lowers 
them  into  position.  Caissons,  or  floating  iron  boxes, 
are  often  used  for  conveying  the  blocks  to  the  site. 

BOND. 

To  minimise  the  effects  of  any  unequal  settlement, 
thereby  causing  a  part  of  the  breakwater  to  -ink. 
thr  blocks  are  interlocked  by  allowing  projections  on 
the  under  side  of  them  to  fit  into  grooves  formed  in 
the  upper  faces  of  those  below.  Another  system  of 
bond  is  to  arrange  apertures  on  the  underside  of 
each   block,   so  that   they   will   coincide  with   similar 


UPKEEP  OF  MAIN  ROADS. 


A   PROPOSED   NATIONAL   CHARCE. 

An  important  recommendation  with  referent  e  I  i 
the  upkeep  of  main  roads  is.  the  Tim:  <  notes,  made' 
in  a  special  report  [347]  just  published  by  the  Select 
Committee  on  Local  Legislation. 

There  were  referred  to  the  committee  all  private 
Bills  promoted  by  municipal  and  other  local  autho- 
rities by  which  it  is  proposed  to  create  powers  relating 
to  police,  sanitary,  or  other  local  government  regula- 
tions in  conflict  with  deviation  from,  or  excess  of, 
the  provisions  of  the  general  law.  Among  the  Bills 
considered  was  one  promoted  by  the  Keighley  Cor- 
poration, which  obtained  powers  to  run  trackless 
trolleys  on  specified  routes,  both  within  and  beyond 
their  boundaries.  On  district  roads  and  county  roads 
beyond  the  corporation  boundaries  it  was  provided 
that  for  widenings  deemed  necessary  by  the  road 
authority,  and  approved  by  the  Board  of  Trade,  the 
corporation  shall  pay  one-third  of  the  cost,  but  shall 
not  be  required  to  contribute  to  the  cost  of  widening 
a  bridge  or  acquiring  any  building  for  the  purpose  of 
widening  any  road.  Having  regard  to  the  particular 
circumstances  of  the  locality,  it  was  not  thought  right 


Fig.  9. — Types   of  Pierheads. 


apertures  formed  in  the  upper  face  of  the  on©  below, 
and  when  they  are  set  in  position  the  hole-  are  filled 
up  with  concrete. 

DIVING    BELL. 

Adding  greatly  to  the  divers'  .safety  and  ease  of 
working,  the  diving  bell  is  an  interesting  and  in- 
dispensable part  of  the  equipment  for  vertical  break- 
water construction.  This  appliance  is  capable  of 
accommodating  from  one  up  to  about  fifteen  divers., 
according  to  its  size,  and  is  constructed  of  steel 
plates  riveted  together  and  rendered  perfectly  water- 
tight. The  interior  is  equipped  with  tools  and  work- 
ing shelves,  and  pipes  communicate  with  the  top  of 
the  bell  for  supplying  fresh  air  and  telephonic  con- 
nection. 

COST. 

Turning  next  to  the  cost  of  breakwaters,  it  is  im- 
possible to  give  any  general  figures,  as  much  depends 
upon  individual  conditions.  Taking  the  cost  of 
rubble  stone  as,  being  Is.  6d.  per  ton,  the  total  cost 
of  supplying  stone  and  erecting  the  mound  will  be 
in  the  neighbourhood  of  3s.  per  cubic  yard;  the  mate- 
rial forming  a  protection  for  the  mound  will  cost 
about  twice  this  amount.  Adopting  these  figures  for 
a  breakwater  of  this  type,  250  ft..  mean  width  and 
50  ft.  high,  the  cost  per  lineal  foot  works  out  at  about 
£75.  For  concrete,  either  in  mass  or  blocks,  or 
for  masonry,  the  cost  may  be  about  20s.  per  cubic 
yard,  or  even  more. 


Business  Announcement.  —  Mr.  Herbert  Haines, 
a.r.i.b.a.,  for  the  past  twelve  years  with  the  firm  of 
Messrs.  J.  Carter  Jonas  &  Sons,  land  agents,  sur- 
veyors and  auctioneers,  Cambridge  and  London,  has 
opened   offices   at   No.   117   Midland^road,    Bedford. 

Paris  Street  Improvements.  —  The  Times  Paris 
correspondent  reports  that  the  Municipal  Council  of 
the  French  capital  on  Saturday  last  adopted  an  im- 
portant proposal  for  the  extension  of  the  Boulevard 
Haussmann  across  the  Rue  Taitbout,  the  Rue 
Lafitte,  and  the  Rue  le  Peletier  to  the  corner  of  the 
Rue  Drouot,  where  it  will  join,  the  Boulevard  Mont- 
martre  and  the  Boulevard  des  Italiens.  This  exten- 
sion is  intended  to  relieve  the  Boulevard  des  Italiens 
and  the  Boulevard  des  Capucines.  from  a  portion  of 
the  heavy  traffic  to  the  Opera,  to  the  St.  Lazarc 
Station,  and  to  the  Etoile.  The  Prefect  of  the  Seine 
will  soon  submit  to  the  council  details,  of  other 
important  alterations,  which  include  the  lengthening 
of  the  Rue  de  Rennes  to  the  new  bridge  to  be  built 
across  the  Seine  between  the  Pont  des  Arts  and  the 
Pont  Neuf. 


that  the  corporation  be  called  on  to  contribute  to 
repair  of  the  roads  outside  their  boundaries  over 
which  the  trolleys  will  run. 

The  committee,  after  recording  these  decisions,  say : 
"  Your  committee  is  of  opinion,  in  view  of  what  has 
taken  place  over  the  Bills  promoted  by  the  corpora- 
tions of  Keighley,  Rotherham,  and  other  bodies,  that 
the  time  has  arrived  when  an  authority  should  be 
constituted  to  decide  which  roads  should  be  the  main 
roads  of  the  country,  and  that  the  cost  of  their  main- 
tenance should  be  taken  off  the  rates  and  put  upon 
the  taxes." 


COUNTY  OF  MIDDLESEX  LIGHT  RAILWAYS  AND 
TRAMWAYS. 


The  last  bridge  widening  in  connection  with  the 
above  scheme  will  soon  be  completed,  the  work  in 
question  being  across  the  main  Great  Northern  Rail- 
way near  Southgate  Station,  Friern  Barnet.  Altogether 
no  fewer  than  thirty-three  bridges  have  had  to  be 
either  rebuilt,  widened  or  strengthened,  the  cost 
averaging  from  about  £20,000  to  £3,000  per  bridge. 

Work  has  been  in  progress  since  1903,  and  during 
that  time  an  expenditure  of  about  £2,000,000  has  been 
entailed  in  carrying  out  the  following — viz.,  the  acqui- 
sition of  something  like  1,730  properties  for  road 
widenings ;  the  construction  of  about  100  miles  of 
tramway  track;  about  1  mile  of  heavy  retaining  walls 
(reinforced  and  otherwise) ;  153,500  lin.  yds.  of  granite 
kerbing;  151,350  lin.  yds.  of  granite  channelling; 
1,101,000  super,  yds.  of  hardcore;  1,899,750  super,  yds. 
of  granite  metalling;  167,400  yds.  of  footpath  paving; 
226,600  super,  yds  of  gravelled  footpaths;  500,800 
super,  yds.  of  wood  paving;  30,450  super,  yds.  of 
granite-sett  paving;  28,520  lin.  yds.  of  sewers;  780 
manholes  and  side  entrances  to  sewers;  49,000  lin.  yds. 
of  gas  mains  (diverted  and  new);  38,000  water  mains 
(diverted  and  new);  6,800  cables  (diverted  and  new); 
507,500  cub.  yds.  of  concrete,  and  990  500  cub.  yds.  of 
excavations. 

The  figures  above  given  with  the  descriptions  of 
works  carried  out  are  interesting,  and  show  the  variety 
of  works  that  Mr.  Wakelam,  the  county  engineer  of 
Middlesex,  has  been  responsible  for  in  connection 
with  the  undertaking,  in  addition  to  the  ordinary 
work  of  the  county,  during  the  period  of  construction. 


Institute  of  Sanitary  Engineers.  —  The  annual 
dinner  of  this  institute  will  take  place  at  the  Holborn 
Restaurant  on  Monday,  February  3rd.  at  7  p.m. 
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CORRESPONDENCE. 


For  every  ill  beneath  the  sun 
There  is  some  remedy  01  none  : 
If  there  be  <ne.  resolve  to  find  it : 
/'  not  submit,  and  never  mind  it. 

-Anon.  ,cin  a  [8  |  \ 


BACTERIA    AND    OTHER    ORCANISMS. 

To  the  Editor  of  The   Surveyor. 

Sir,— In  a  leader  in  The  Surveyor  of  the  3rd  inst. 

vou  mention  the  interesting  question  of  useful  work 

.brought  aboat  by  higher  forms  of  life  (than  microbes). 

I  have  always  held  the  view  that  such  larval  life 
is  most  useful  in  breaking  up  organic  matter  in  filters, 
and  in  my  book  on  sewage  purification  I  have  said, 
•■  .  .  .  it  seems  highly  probable  that  higher  forms  of 
life— such  as  worms' and  larvae  of  different  kinds— 
play  a  much  more  important  part  in  the  breaking 
down  of  organic  matter  than  has  hitherto  been 
attributed  to  them,  and  the  subject  is  well  worthy  of 
insideration  than  has  been  devoted  to  it." 
Whether  these  organisms  do  very  much  more  than 
prepare,  so  to  speak,  the  matter  for  microbial  action 
may  at  present  be  doubtful,  but  they  unquestionably 
do  this  much,  and  a  very  important  work  too.  If, 
<ay,  the  carcase  of  a  dead  bird  were  unattended  by 
burying  beetles,  &c,  and  antecedently  to  burial  by 
flies,  the  processes  of  decomposition  and  oxidation 
would  be  very  much  slower  than  they  are. 

With  regard  to  the  Thysanuran  Podvra  aquatica, 
mentioned  in  Mr.  Bell's  interesting  report  (which  I 
have  read),  I  suppose  that  there  is  no  doubt  that 
the  eggs  mentioned  belonged  to  P.  aquatica  ?  My 
entomological  knowledge  is  somewhat  rusty  now,  but 
there  are,  I  believe,  several  species  of  Thysanura,  two 
at  least  of  which  are  aquatic  insects  (P.  aquatica  and 
Isotoma  jJaluslris),  while  Anurida  maritima  is  a  creature 
extremely  like  Aquatica  and  lays  eggs.  Quoting  from 
Mr.  Bell's  report,  he  says  that  he  "  has  succeeded 
in  separating  the  tiny  colonies  of  globular  cells  or 
eggs  of  the  Podvra,  and  hatching  same  out  in  the 
incubator."  P.  aquatica  is  popularly  supposed  to  lay 
no  eggs,  but  to  be  viviparous  and  to  have  no  metamor- 
phoses !  the  young  insects  only  being  distinguishable 
from  their  parents  by  their  smaller  size. 

I    have    frequently  kept  Aquatica  with    a    view    to 
working  out   its   life  history,   but  so   far  I  have  not 
had  the  leisure;    it  would,   however,  be  exceedingly 
-ting  to  have  it. 

Is  if  possible  that  Aquatica  is  viviparous  during 
certain  months  of  the  year,  and  later  on,  before  the 
deposits  ova  to  tide  over  inclement  weather  ? 
(Do  not  some  of  the  aphides  do  this?)  The  mature 
•  has  no  wings  and  cannot  fly,  the  springing 
movements  being  derived  from  a  two-pronged  pro- 
.  ess  lying  under  the  tail,  and  extended  suddenly  for 
.springing  purposes;  the  mouth  is  provided  with  very 
"practicable"  mandibles  for  eating  purposes.  The 
small  white  bran-like  scums  often  seen  on  percolating 
filters  are  the  remnants  of  the  cast-off  skins  of  Podvra. 

With  regard  to  P&ychoda  sexpvnctata,  another  of  the 
commonest  of  the  insects  frequenting  sewage  works, 
the  life  history  has  been  worked  out — I  think  by 
Mr.  Miall.—  Yours,  &c, 

G.  Bertram  Kershaw. 
Wick  ham, 
Kent. 

January  7,  1912. 


BITUMINOUS  MATERIALS. 

To  the  Editor  of  The  Surveyor. 
Sir,— I   have   read  with   some   interest  the   corres- 
pondence on  the  nomenclature  of  bituminous,  mate- 
rials.   To    the   writer   it   seemed   from   the   fir.-l    thai 
there  should    be    no  difficulty   in    dealing  with    the 
;   it  was  obvious  I  were  natural  bitu- 

al    bitumens    natural  asphali 
I  i   .   and    there    it    should    end.      If    a 
natural  bitumen  requires  defining  it  sho 
H   applies  to  "all  bitumens  found  in  a    i 
which  I  by  any  ] 

ial  b    u- 
i    be    "all    b     i  that    arc    artificially 

produced,    such    as    tai  lua]    from    oils,    &c." 

Natural    asphali    would    be    "the  thai 

natura'  i  titly  impregnated   with  bitu- 

1  up,  heating  and  mixing 
to   be   laid    in    its    required    position." 
-  axe  syn- 

1   on   the    ] 
■  <:." 
The  letter  of  "Original"  give-   a  ver 


exposition,   and   ably   clears   up    any   doubts  on   the 
subject. 

Mr.  Dussek  would  like  to  contend  that  Trinidad 
Lake  bitumen  is  an  asphali  simply  because  the 
Trinidad  Government  is  pleased  to  cull  it  by  that 
name.  (Is  it  not  the  fact  that  it  is  called  "pitch," 
and  the  lake  the  "Pitch  Lake"?)  "Asphalt"  is 
simply  a  "concrete";  it  is  called  asphalt  because  it 
is  a  composition  of  material  bound  together  with 
bitumen  in  the  same  manner  that  concrete  is  a  term 
that  is  used  for  a  composition  of  materials  bound 
together  by  cement.  Probably  the  Trinidad  I  - 
ment  called  the  material  from  the  lake  by  the  name 
"asphalt"  because  it  was  a'bitumen  peculiarly  fitted 
for  the  manufacture  of  asphalt.  If  the  time  has  come 
for  a  revision  of  the  names,  then  this  misnamed 
"  asphalt"  should  have  its  proper  name  of  "bitumen." 
Mr.  Nathan's  suggestions  are  out  of  court  altogether. 
Imagine  any  engineer  talking  about  "asphalt"  while 
his  vis-a-vis  had  "asphalte"  in  his  mind. 

By  the  method  indicated  above  the  road  engineer, 
if  he  requires  a  natural  bitumen,  so  specifies  the  mate- 
rial, and  similarly  if  he  requires  an  artificially  made 
bitumen.  If  he  asks  for  asphalte  or  asphalt  or 
asphalt/urn  (let  them  all  have  the  same  meaning  as 
they  etymologically  have),  then  he  can  be  satisfied 
with  the  natural  rock  asphalt  or  the  artificial  asphalt 
or  mastic  asphalt,  whichever  pleases  him — no  one 
is  misled  as  to  what  is  wanted  or  specified.— Yours, 
&c., 

Franots  Wood. 

Town  Hall, 
Fnlham. 

January  3,  1913. 

HAIL   CCRRUCATION. 

To  the  Editor  of  The  Surveyor. 

Sir, — Referring  to  Mr.  Howard-Smith's  letter  in 
your  issue  of  the  3rd  inst.,  the  Sheffield  Corporation 
have  not  been  vising  No.  1  B.S.S.  rails,  weight  901b. 
per  yard,  but  the  heaviest  section  quoted  by  Mr. 
Howard-Smith  in  his  letter— viz.,  B.S.S.  No.  5,  weight 
1101b.  per  yard — and  many  of  these  rails  have  split, 
during  fishing,  in  the  manner  stated  by  me 

I  note  Mr.  Howard-Smith  says  that  80  per  cent 
of  the  tram  rails  rolled  in  this  country  are  now  of 
British  Standard  Sections.  At  the  same  time  he  will. 
no  doubt,  be  aware  that  Leeds,  Liverpool  and  Sheffield 
have  recently  adopted  sections  of  their  own.  which 
are  not  Standard  Sections. 

The  rail  now  used  in   Sheffield   weighs   1201b.   per 
yard,  and  it  is  a  mistake  to  say  that  we  ar,e 
a  rail  30  lb.  heavier  than  the  B.S.S. 

Whether  the  mistake  was  made  by  me  in  the  coui  e 
of  my  remarks  or  by  your  reporter  I  will  not  venture 
to  say,  but  there  are  two  or  three  points  in  the  report 
which  require  correction,  and  it  seemed  to  me  better 
to  wait  for  the  proof  which  is  usually  submitted  to 
speakers  before  their  remarks  are  printed  in  the 
official  proceedings  of  the  institution  rather  than 
communicate  with  every  journal  which  reported  what 
I  said. 

I  am  sorry  Mr.  Howard-Smith  has  been  misled.— 
Yours,  &c, 

W.  J.  Hadfield. 

Town  Hall, 
Sheffield. 

January  7,  1913. 


THE    DISPOSAL    OF    HOUSE    REFUSE. 

To  the  Editor  of  The  Surveyor. 
Sir,— On  behalf  of  engineers  who  are  wearing  out 
their  brains  unnecessarily,  1   venture  to  sugge-t   bhat 
you  give  up  a  page  of    your    interesting    journal    to 
i  -'.       Women    have     brilliaii'        I  a 
i    aery  often    think   of   things   that   are 
i      I   by   men  becaust    such   things  are  so  simple. 
Thank     I  i  Thb  Surveyor,  I  know  quite  a  lot  about 
i  a3     tjefuse  destructors,  and  such  things. 
I  know  that  refuse  destructors  are  desirable  for  get    ■ 
rid  of  tii    la    \    cjuanl  I  e    of  waste  material  thai  comae 
from    market     and    sho]        I  ■  ■  1 1    hoii  e    ref"u  e   can   so 
b    6     I  hereby  doing  away  with 
evi]    ,.    :    ag    receptacl       usuallj    ca  Med   "  aish- 
b  :i  ."     \! j      a  h  bin  "   I  held   anything  but 

My  ■'  kitchen  stuff'  is  burned  after  each  meal. 
ire  taken  to  the  brickworks  oboe  a  week 
riot   know   what    they   are   used   for)  by  a  man 
i  i    ii<  d  i     him  e'i  i  ell  repaid  for  the  trouble  by 
I    of  all  bottles,  jam  pots  and  waste  paper. 

:   etdii  to  feel  that  the  world  is  not 
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an  'i  'i  more  sordid,  because  oneself  is  living 
in   it. 

Servants  usually  object  to  the  burning  at  home 
at  first,  but  they  very  soon  admit  that  it  is  much 
less  trouble  than  the  other  way. 

Why  bother  to  think  of  ingenious  way.-  of  consuming 
h.iu-r  refuse  before  the  must  obvious  and  the  cleanesl 
has  been  tried  ? 

Why  slmuld  not  municipalities  offer  a  reduction  of 

rates    to    those    who     lnuii     then     i.ivii     stuff  ?        If    the 

householder  gave  to  hi  servants  the  money  that  was 
so  deducted  I  think  we  should  see  fewe.i  of  those 
disgusting  cart  that  i  ift  n  annoy  us;  and  he  (the 
householder)  would  breathe  purer  air,  and  have  no 
hideous  spots  within  his  own  gates. — Yours,  &c  . 
An  Essex  Housewife. 
IV.  i  mber  IT,  1912.     

To  the  tiditor  of  The  Surveyor. 
Snt.     I   shall  ho  glad  to  hear  through  the  medium 
of  your  valuable  journal  from  any  surveyor  or  -an  lat 

or  in   borough  or  urban  districts  of  not  more 

Mian     12,000    population    where    by-laws    have    been 

adopted   under   the   Public    Health   ict     Amendment 

let,  1890,  sec.  26  (2),  for  the  removal  of  house  refuse. 

5Tours    &c, 

W .    BK  V  A  N. 

I  'oUlieil      (  'halllliel  • 

Haverfordwest . 

January   7.    1913. 

To  the  Editor  of  The  Surveyor. 
Sib  li  maj  perhaps  interest  you  to  know  that 
within  three  days  of  tin'  appearance  of  your  notice 
of  my  dustbin  (referred  to  by  me  before  the  Instdtu* 
of  Sanitary  Engineers)  I  had  quite  &  number  of 
inquiries  from  borough  engineers  and  ether-.  With 
besit  thank-,  yours,  a  c  . 

.[.    ().     N  I' i    M  INN. 

iil!  Selwyn-avenue, 

Richmond,   Sunn  . 

January  7,  1912. 


COLUMBIA  UNIVERSITY  HIGHWAY  ENGINEERING 
COURSE. 


The  "announcement''  dealing  with  instruction  in 
highway  engineering-  at.  Columbia  University  in  the 
city  of  New  York  includes  a  description  of  the  equip- 
ment of  the  laboratories,  and  other  information  as 
to  the  course  itself  and  the  allied  subjects  studied  at 
the  same  time.  As  indicating  the  present  tendency 
to  interleave  practical  and  theoretical  work  the  fol- 
lowing   "general    statement"    i=    of    interest:  — 

"The  graduate  work  in  highway  engineering  and 
allied  subjects  leading  to  the  degree  of  Master  of 
Arts  has  been  arranged  especially  for  men  engaged  in 
the  practice  of  h'ghway  engineering.  The  courses  are 
given  only  dining  the  months  from  December  to 
March,  inclusive,  which  period  is  equivalent  to  one 
half-year.  This  plan  affords  the  highway  en. 
espeeially  first,  second  and  third  year  graduates,  an 
opportunity  to  obtain  advanced  knowledge  during  the 
season  of  the  year  when  a  leave  of  absence  may  be 
easily  obtained.  Since  a  residence  of  one  academic 
year  is  required  of  candidates  for  the  Master's  degree, 
it  will  he  necessary  for  graduate  students  in  highway 
engineering  to  he  in  residence  during  two  winter 
periods.  This  plan  lias  the  enthusiastic  support  of 
many  of  the  foremost  highway  officials  and  engineers 
in  the  United  States.  On  account  of  the  international 
movement  for  the  improvement  of  highways,  many 
positions  have  been  created  which  should  be  filled 
by  men  with  special  training.  These  positions  occur 
in  the  following  well-defined  fields:  The  highway 
departments  of  municipalities  and  towns;  those  of 
states,  counties  and  parks ;  the  engineering  organisa- 
tions of  contractors,  and  the  engineering  and  sales 
departments  of  companies  dealing  in  materials  and 
machinery  used  in  highway  work." 


Sewage  Disposal  in  the  United  Kingdom  (By  Henry 
Lemmoin-Cannon,  p.a.s.t.  Price  7s.  6d.  London: 
St.  Bride's  Press,  Limited,  24  Bride-lane,  E.C.) 
.  .  .  gives  a  concise  but  comprehensive  outline  of 
the  present  position  with  regard  to  the  question  of 
sewage  disposal.  The  main  portions  of  the  book  are 
wholly  of  present-day  interest,  and  it  contains  a 
great  deal  of  information  of  practical  value  to 
students,  engineers  and  surveyors. — Glasgow  Herald. 


INTERNATIONAL  ROAD  CONGRESS  AND  EXHIBITION. 


Although  several  months  have  still  to  elapse  before 
the  opening  of  the  Road  Exhibition  in  the  Royal 
Horticultural  Mall,  the  preliminary  arrangements 
have  all  been  completed,  and  over  half  the  available 
itand-  have  been  already  applied  for.  The  exhibition 
will  be  n t i .  nded  by  representatives  of  highway  autho- 
i  from  all  parts  of  the  world.  It  will  be  unique 
in  its  ,  I  ,i  ■  i  i  ;nd  will  bring  together  for  the  first 
inn.  a  representative  exhibition  of  road-making 
materials  and  appliances,  including  heavy  road 
inachin 

Idie  organisation  of  the  exhibition  is  in  the  hands 
of  a  committee  of  which  the  Right  Hon.  Earl 
Beauchamp,  k.c.m.q.,  is  president.  Other  members 
of  the  committee  are  Sir  Maurice  Fitzmaurice,  c.m.g., 
Colonel  R.  E".  Orompton,  c.b.,  Messrs.  Alfred  Dryland. 
Howard  Humphreys,  T.  Richards,  Wallace  E.  Riche. 
Gibson  Thompson,  J.  Walker  Smith,  John  Willmot 
and  Rees  Jeffreys.  The  hon.  secretary  is  Mr.  H.  P. 
Maybury,  and  the  assistant  ecretarj  and  manager 
Captain  L.  A.  Kingston.  The  Exhibition  Committee 
,i  -i,  I  i  j  an  \d>  isorj  i  omm  ttee  of  traders  and 
exhibitors.  The  members  of  this  committee  are 
Messrs.  H.  Pitts  (chairman),  II.  Beadle.  H.  D.  Blake, 
I'.  E.  Bristowe,  E.  I'..  Chittenden,  D.  G.  Comyn,  \V. 
Green,  K.  W.  Mauuelle  and  H.  L.  Wettern. 

The  following  table  shows  the  position  of  the 
letting  of  stand-  at  the  present  time.  It  is  to  be 
regretted  that  the  limitations  of  space  will  preclude 
all  the  firms  who  desire  to  do  so  from  exhibiting. 


No.  of  stand*. 


Let 

Under  negotiation 

Reserved  for  foreign,  exhibitor! 

Unlet        


Total 
Urand  total 


In  machinery 
section. 


Among  the  exhibitor-  in  the  Hortic -ultural  flail 
ii. i  mall  exhibits')  will  be  found  Messrs.  J.  &  P. 
Hill,  Galloways,  Limited,  the  Anglo-Mexican  Petro- 
leum Products  Company.  Limited,  the  Limmer 
A.-phalte  Company,  Limited.  Taroads,  Limited,  the 
Neuchatel  Asphalte  Paving  Company,  Limited, 
Roadamant,  Limited,  Tarmac,  Limited,  the  Gas,  Light 
and  Coke  Company,  Limited",  Rocmac,  Limited, 
Roaditi  ,  Limited,  the  Canadian  Mineral  Rubber 
Company,  Limited,  tne  Enderby  and  Stoney  Stanton 
Granite  Company,  Limited,  F.  E.  Bristowe  &  Co., 
I  Everard,   Iliffe  &   Sons, 

J.  Hutchinson,  Gromptoh  &  Co.,  Good  Roads,  Roads 
Improvement  Association  and  The  Surveyor,   &c. 

The  exterior  section  of  the  exhibition,  which  will  be 
held  on  a  piece  of  ground  close  to  the  hall,  will  be 
devoted  to  heavy  machinery,  and  for  the  convenience 
of  stall  holders  will  be  completely  roofed  over 
Arrangements  have  been  made  to  allow  exhibitors 
to  give  practical  demonstrations  and  to  show  their 
machines  at  work.  The  firms  of  Messrs.  Aveling  <t 
Porter,  Barford  &  Perkins,  T.  Green  &  Sons,  Mann's 
Patent  Steam  Wagon  Company,  Limited,  Yorkshire 
Steam  Wagon  Company,  Limited,  and  Eckhard, 
Limited,  have  already  .selected  stands,  and  a  number 
of  others  are  under  consideration. 

The  exhibition  will  be  open  daily  from  9  a.m.  to 
8  p.m.  to  members  of  the  congress  and  their  friends, 
and  in  view  of  the  fact  that  the  meetings  of  tie 
congress  will  take  place  in  close  proximity  to  the 
hall,  the  exhibition  will  form  a  rendezvous  for  informal 
discussions.  Afternoon  tea  will  be  provided  at  the 
exhibition  for  members  of  the  congress  immediately 
after  the  formal  meetings  have  been  concluded. 

The  Executive  Committee  will  be  glad  to  welcome 
any  offers  of  assistance,  and  at  present  the  matter  of 
laying  out  the  footpath  of  the  exterior  section  is  under 
consideration.  The  paths,  which  are  of  the  width  of 
12  ft.  throughout,  and  cover  some  750  sq.  yds.,  could 
be  apportioned  in  sections  to  road  surfacing  and  other 
firms  who  desire  to  make  a  display  of  their  various 
specialities  in  paving.  Applications  for  further  par- 
ticulars can  be  obtained  from  Mr.  W.  Rees  Jeffreys, 
hon.  secretary,  Local  Organising  Committee  of  the 
International  Road  Congress  (London,  1913),  72  Queen 
.Vnne's   Chambers,  Westminster.   S.W. 
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VICTORIA   EMBANKMENT    PAVING. 


THE   ROAD   BOARD. 


In  the  accompanying  plan  of  the  Victoria  Embank- 
ment the  blacked-iii  portions  of  the  roadway  indicate 
the  sections    of    asphalt     pavement,     amounting    to 


99,660   sq.  yds.,   laid   by  the   Trinidad    Lake  Asphalt 
Paving  Limited,  London.    The  remaining 

tailing  4,091  sq.  yds.,  and  shown  by  hatching, 
•  tie    work   of  another  firm. 


CRANTS   TO   HICHWAY    AUTHORITIES:    NINTH   LIST. 

During  the  months  of  October,  November  and 
December  last  the  Road  Board,  with  the  approval  of 
the  Treasury,  made  advances  amounting  to  £82,722 
from  the  Road  Improvement  Fund  tc  county  councils 
and  other  highway  authorities  as  follows:  — 

£ 
73,409 


For  road  crust  improvements 

For    road    widenings    and     improvement    c 

curves    and    corners 

For  road  diversions 

For     reconstruction      and      improvement     c 

bridges       

For  construction  of  new  roads  and  bridges. 


3,753 
2,553 


3,007 


The  total  grants,  after  deducting  grants  cancelled, 
up  to  December  31,  1912,  are  as  follows:  — 

£ 

For   road  crust  improvements 735,314 

For    road    widenings    and    improvement    of 

curves   and   corners     78,959 

For  road  diversions 23,759 

For     reconstruction     and     improvement     of 

bridges        39,482 

For  construction  of  new  roads  and  bridges...      16,078 

Advances  by  way  of  loan  have  also  been  arranged 
to  the  sum  of  £124,632. 


Improve 

Widen- 

New 
roads  and 

Authority. 

ment  of 
road 
crusts. 

corners 

and  diver- 
sions. 

bridges 
andrecon- 
struction 
of  bridges 

Total. 

# 

£ 

£ 

£ 

£ 

Bedford  C.C 

3,705 

— 

— 

3,705 

Cheshire  C.C 

— 

— 

1 ,250 

1,260 

Cornwall  C.C.      

1,643 

— 

— 

1,543 

Devon  C.C 

13,621 

— 

— 

13,621 

Essex  C.C 

300 

— 

— 

300 

Gloucester C.C 

700 

— 

— 

700 

Hertford  C.C 

2,227 

— 

650 

2,877 

Isle    of     Wight    (St.    Helens 

U.D.C.)          

174 

— 

— 

171 

Lancashire  C.C 

6,8-10 

— 

— 

6,840 

Leicester  C.C 

— 

3,102 

828 

3,930 

Middlesex  (Edmonton  U.D.C.) 

— 

900 

— 

900 

Northumberland  C.C 

1,675 

— 

— 

1,575 

Nottingham  C.C 

— 

277 

— 

277 

Rutland  C.C 

450 

— 

— 

450 

Somerset  CC 

137 

— 

— 

137 

Stafford  C.C. 

200 

— 

— 

200 

Stoke  Newington  (Metropoli- 

tan Borough)      

1,000 

— 

— 

1,000 

Sussex  (East)  C.C 

11,750 

200 

— 

11,950 

Westmorland  C.C 

— 

50 

— 

50 

Yorkshire  (West  Riding)  C.C. 

2.5S7 

- 

— 

2,587 

Walks. 

Anglesey  C.C 

13 

— 

- 

13 

Carmarthen  C.C 

801 

— 

— 

901 

Carnarvon  C.C 

800 

870 

— 

1,670 

Denbigh  C.C 

— 

225 

— 

225 

Montgomery  C.C 

261 

— 

— 

261 

Pembroke  C.C 

500 

— 

— 

600 

Radnor  C.C 

— 

20 

— 

20 

Scotland. 

Argyllshire  C.C.  (CowalDist.) 

486 

352 

279 

1,117 

„                (Lorn  Dist.) 

700 

— 

— 

790 

Ayrshire  C.C.  (Ayr  Dist.) 

887 

— 

— 

887 

,,     (Kilmarnock  Dist.) 

1,260 

— 

— 

1,260 

„          (Northern  Dist ) 

1,094 

— 

— 

1,094 

Fife  C.C.  (St.  Andrew's  Dist.) 

438 

— 

— 

438 

Forfar  C.C.  (Forfar  Dist.) 

476 

— 

— 

475 

Grangemouth  T.C.    (Stirling- 

shire)       

100 

— 

— 

100 

Kirkcudbright  C.C. 

(Eastern  Dist.; 

620 

— 

— 

620 

„          (Southern  Dist.; 

627 

— 

— 

627 

,,           (Western  Dist.; 

789 

— ■ 

— 

789 

Peebles-shire  C.C 

148 

160 

— 

298 

Selkirk  C.C 

— 

62 

— 

62 

Wigtownshire  C.C. 

(Machars  Dist.) 

375 

— 

— 

375 

„                (Rhins  Dist.) 

327 

— 

— 

327 

Ireland. 

Antrim  C.C 

2,886 

103 

_ 

2,993 

Down  C.C 

677 

— 

— 

677 

Dublin  C.C 

200 

— 

— 

200 

Kerry  C.C 

7,197 

— 

— 

7,197 

Kilkenny  C.C 

1,750 

— 

— 

1,750 

MeathC.C 

1,000 

— 

— 

1.000 

Roscommon  CO 

1,400 

— 

— 

1,400 

Waterford  C.C 

700 

~ 

" 

700 

In  addition  further  advances  amounting  in  the 
aggregate  to  about  £1,467,504  have  been  indicated  to 
highway  authorities  towards  works  of  road  improve- 
ment of  which  the  details  are  still  under  consideration 
and  discussion. 
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The  Laying  Out  of  Public  Parks. 

MR.   THOMAS    MAWSON'S    REPORT    TO    PRESTON    CORPORATION. 


Of  all  English  towns,  Preston,  says  Mr.  Thomas 
H.  Mawson,  the  well-known  garden  architect,  in  a 
report  to  the  corporation  of  that  town  regarding  the 
laying  out  of  Haslam  Park,  is  the  most  fortunate 
in  its  possession  of  an  entrance  approach  which 
Nature,  art,  and  even  the  railway  companies  have 
conspired  to  make  incomparably  beautiful.  In  his 
recently  published  work,  "  Civic  Art,"  this  quality 
has  been  thus  referred  to:  "The  singularly  beautiful 
approach  to  Preston  from  the  south,  with  its  carefully 
preserved  river  bank,  and  its  fine  park  crossed  by 
railways  splendidly  screened  by  trees,  and  their  miles 
of  embankments  relieved  by  carefully  arranged  plan- 
tations, is  almost  a.  classic  example  of  what  can  be 
done  under  the  most  difficult  conditions.  The  suc- 
cess of  this  work  should  prove  an  incentive  to  other 
towns  to  co-operate  with  the  railway  companies  to 
secure  parkways  alongside  the  railway  approaches 
to  their  towns  or  cities.     In  no  other  department  of 


vides  these  or  gives  the  incentive  to  the  design ;  it 
is  so  in  Preston.  Thus,  beginning  with  the  cricket 
fields,  you  have  the  quiet  flats,  which  in  turn  give 
place  to  the  beautiful  undulating  lawns  and  knolls 
in  Miller  and  Avenham  Parks,  so  cleverly  planted  by 
the  late  Edward  Milner,  and  his  even  more  famous 
son,  the  late  Ernest  Milner,  to  accord  with  the  ele- 
vated group  of  old  trees  in  which  the  park  ends.  In 
Moor  Park  the  keynote  is  expansive  playing  fields, 
suggesting  a  fine  lung  to  your  town.  Here  there  is 
little  beyond  the  lime  avenue  to  indicate  the  artificial 
lay-out,  trees  which  are  indigenous  to  England  being 
I  Is&nted  in  large  masses.  Those  of  foreign  origin, 
shrubberies,  and  ornamental  flower  gardens  are 
merely  introduced  at  one  or  two  convenient  points 
t'i  give  a  touch  of  colour  and  richness." 

Mr.  Mawson  insists  that  before  a  park  or  garden 
scheme  can  be  successfully  designed,  its  authormust 
consider   what   are   the  existing  features   which  add 


PAWON  A  HASLAM 
%m  PRESTON  EZH 


civic  activity  is  there  such  opportunity  fur  beautify- 
ing their  town  as  is  here  provided." 

Mr.  Mawson  suggests  that  the  excellent  work 
should  be  maintained,  and  the  exceptional  oppor- 
tunity which  the  munificence  of  Miss.  Haslam  has 
created  grasped  and  made  the  most  of.  Not  only, 
he  adds,  is  Preston  exceptionally  fortunate  in  its 
parks,  but  there  exists  already  almost  all  the  mate- 
rial for  one  of  those  connected  rings,  of  parkland 
round  the  town  which  make  so  many  Continental 
cities  delightful,  as,  for  example,  the  Kingstrasse  at 
Vienna.  In  the  course  of  further  remarks,  Mr. 
Mawson  says  that  what  he  particularly  wishes  to 
impress  upon  the  authorities  of  Preston  is  the  neces- 
sity for  regarding  Haslam  Park  not  as  a  unit,  but 
as.  part  of  a  larger  park  system  -which  some  day  may 
be  completed  by  the  provision  of  connecting  park- 
ways. 

While  complete  in  itself,  a  park  should  also  be  a 
feature  of  the  town  plan,  and  this  consideration 
has  had  some  influence  on  the  design  for  Haslam 
Park  which  he  has  submitted. 

Apart  from  the  pleasant  drives  and  promenades 
thus  provided,  Mr.  Mawson  points  out  that  one  of 
the  attractions  of  a  series  of  parks  is  that  each  pre- 
sents some  unique  features.    "Sometimes  Nature  pro- 


to  its  interest,  also  those  which  detract  from  it.  In 
Haslam  Park,  he  observes,  the  work  already  carried 
out  has  decided  its  landscape  character,  which  will 
approximate  to  that  of  Moor  Park.  Here  is  the  same 
lime  avenue,  and  the  same  treatment  of  playing 
fields.  In  principle  this  is  to  be  commended,  and  in 
his,  design  he  has  accepted  what  has  been  done. 
He  thinks,  however,  he  has  recognised  certain  oppor- 
tunities, which,  though  not  great  enough  completely 
to  change  the  character  of  the  park,  will,  neverthe- 
less, give  a  distinctive  interest  to  it. 

In  Haslam  Park  there  are  fine  open  views  into 
well-wooded  country  which  must  be  retained.  In 
other  directions  there  are  factories  and  residential 
areas  which  need  screening  by  new  plantations.  In 
addition,  there  are  large  areas  of  adjoining  building 
land  which  may  or  may  not  ultimately  be  developed 
so  as  to  enhance  the  appearance  of  the  park.  The 
writer  of  the  report  regrets  that  his  instructions,  did 
not  include  the  planning  of  these  areas,  for  he 
believes  that  this  more  comprehensive  scheme_  would 
have  proved  distinctly  advantageous  to  adjoining 
owners.,  and  at  'the  same  time  would  have  secured 
to  the  park  visitors  a  more  harmonious  composition 
than  is  now  possible.  He  adds :  "  In  no  department 
of  town  development  is  there  such  lack  of  imagina- 
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lion  as  in  the  laying  out  of  residential  area?-.    This 
cularly   noticeable   in   the  vicinity   of  public 
parks." 

The  report  continues:  "'An  exceptional  opportunity 
is  provided  by  the  stream  which  runs  through  the 
park,  which."  even  during  a  phenomenally  dry 
summer  that  has  been  experienced,  has  given  a  con- 
stant supply  of  fairly  clean  water.,  sufficient  to  form 
a  boating  pond  of  considerable  extent.  The  levels 
of  the  ground,  the  fall  of  the  stream  from  end  to 
end.  and  the  nature  of  the  soil  and  subsoil,  make 
such  a  lake  a  sound  proposal,  which  by  the  hire  of 
boats  would  probably  earn  interest  on  the  outlay,  or 
•  provide  a  considerable  sum  annually  towards 
maintenance.  In  the  original  plan  the  park  boun- 
dary was.  I  am  informed,  intended  to  follow  the 
stream,  whereas  in  my  design  I  have  considered  it 
advise  the  enclosure  of  an  additional  9^ 
acres  for  the  purpose  of  securing  a  larger  water  area, 
and.  what  is  most  essential,  a  forest-like  background 
of  trees." 

Referring  to  the  park  in  detail  Mr.  Mawson  says: 
"  Starting  with  the  main  avenue,  I  suggest  that  a 
double  line  of  limes  be  planted  as  in  Moor  Park. 
The  present  weakness  of  this  avenue  is  that  it  has 
no  proper  termination  at  the  west  end.  I  suggest 
that  this  feature  could  be  most  quickly  and  simply 
attained  by  a  suitable  pair  of  high-gate  piers,  with 
wing  walls"  on  either  side,  or,  better  still,  by  a  gate- 
house with  an  arched  opening  for  the  entrance.  To 
gain  a  proper  effect,  this  feature  would  have  to  be 
set  well  back  into  the  park  in  order  to  bring  the 
entrance  gates  on  to  the  level  of  the  avenue.  It  would 
thus  be  approached  ...  by  a  flight  of  spreading 
steps,  which  would  add  a  pleasing  feature  to  the 
design.  .  .  .  The  wriggling  line  of  plantation  adjoining 
the  railway  is  rather  irritating  as  at  present  arranged, 
and  I  therefore  propose  to  straighten  the  outline, 
giving  whatever  variety  is  needed  by  an  arrangement 
of  shrubs,  which  should,  for  the  most  part,  be  ever- 
greens such  as  broad-leaved  hollies. 

"  On  the  playing-field  side  of  the  avenue,  and  about 
equidistant  between  the  two  entrances,  I  suggest  a 
shelter  pavilion,  which  should  be  simply  but  none 
the  less  architecturally  treated,  and  provide,  in  addi- 
tion to  a  shelter,  good  dressing-rooms  and  conveni- 
ences. In  the  sketch  here  illustrated  the  accommo- 
dation provided  is  as  follows  :  Porch,  7  ft.  by  4  ft.  6  in. ; 
central  hall,  25  ft.  by  15  ft.;  open  verandah,  facing 
playing  field,  24ft.  Gin.  by  lift.;  separate  rooms 
for  visiting  and  home  teams,  each  13  ft.  6  in.  by  12  ft., 
with  good  lavatory  accommodation  attached.  A 
ladies'  room  is  provided  on  the  opposite  side,  with 
conveniences;  also  a  kitchen  and  scullery  for  the 
supply  of  refreshments;  while  in  the  roof  are  two 
good  bedrooms  for  the  use  of  the  caretaker.  On  the 
opposite  side  of  the  avenue,  but  on  the  centre  axis 
of  the  shelter,  I  propose  to  re-erect  the  drinking 
fountain. 

I'll  playing  fields,  which  would  be  improved  by 
the  removal  of  the  existing  roadway,  would  gain  in 
-hape  by  the  masses  of  trees  arranged  in  outline  along 
the  northern  side  and  by  the  supporting  masses  of 
foliage  at  each  end,  but  otherwise  the  ground  would 
be  left  in  its  present  condition,  excepting  where 
drainage,  filling  or  seeding  are  required  to  provide 
cricket  pitches  and  playing  grounds.  .  .  .  The  position 
of  the  south-east  entrance  and  the  drive  immediately 
within  the  park  gives  an  excellent  axial  line,  on  each 
side  of  which  aTe  arranged  children's  playgrounds. 
bowling  greens,  bandstand  and  tennis  lawns.  There 
on  the  east  side  of  the  first  bend  a  space  large 
enough  for  an  excellent  hockey  ground.  This  arrange- 
ment allows  of  economical  working  and  control. 

'Nothing  gives  a  cheaper  appearance  to  a  park 
than  a  bandstand  of  spidery,  ornamental  cast  iron, 
and  I  BUggest  that  the  design  of  this  feature  should 
be  ba  odel,  and  be  consitruoted 

in  oak  ...  or  of  stone  and  wood." 

I  to  the  lake  the  report  states  that  its 
margins  would  be  undulating,  and  planted  with 
aquatic  and  semi-aquatic  plant-,  and  with  frees  and 
shrubs  of  suitable  growth,  to  Becure  varied  and 
picturesque  The  plantations  would,  as  a 

rule,  be  arranged  with  a  view  to  producing  English 
;  it  is  proposed  to  plant 

are  those  which  are  known  to  succeed  in  the  district, 
while  shrubs  would  be  planted  as  a  foreground  to 
the  large  trees,  and  to  form  groups  on  the  mounds 
round  the  lake.  Most  of  these  groups  would  consist 
of  both  dee  duous  and  evergreen  flowering  varieties 
[.hinted  in   large  masses. 

Th      walk--    are    in    every    ease    arranged     to     secure 


variety  of  park  vistas,  and  particularly  the  view 
across  the  lake,  and  they  would  follow  easy  gradients 
and  be  of  ample  width  for  a  public  park. 

Mr.  Mawson 's  estimate  as  originally  submitted  did 
not  provide  for  the  completion  of  the  main  avenue 
or  the  work  of  road  making  outside  the  main  entrance  ; 
nor  did  it  include  for  any  drainage  over  the  playing 
fields  or  the  boundary  fences,  but  a  supplementary 
estimate  is  included  in  the  report,  sufficient,  it  is 
suggested,  to  permit  of  the  completion  of  that  part  of 
the  work  undertaken  by  the  parks  superintendent. 


£  s.  d. 

1,819  2  6 

20  0  0 

1,363  0  8 

891  0  0 


Forming  new  paths  and  roads 

Manholes 

Excavation  of  lake,  puddling  and 
formation  of  banks 

Grading,  levelling,  trenching,  and 
resoiling  spaces  to  be  planted 
with  forest  trees  and  shrubs 

Forming  howling  -  greens,  tennis- 
grounds,  and  flower-beds  round 
bandstand  ;  forming  other  lawns, 
returfing  or  sowing  down  with 
grass  seed    ... 

Allow  for  rockwork  ... 

Plantations 

Bridges 

Boat  landing  and  boat  house 

Children's  playing  ground,  not  in- 
cluding any  fixtures 

Two  new  entrances  near  children's 
play  grounds  and  opposite  Bosiocks' 
Farm  

Bandstand 

New  entrance  at  the  end  of  Lime- 
avenue,  steps,  piers,  and  wing 
walls  only    ... 

Pavilion  shelter  in  centre  of  avenue, 
in  wood,  with  brick  base  as  per  plan 

Allow  for  clock  turret 

Conveniences... 

Conveniences,  in  children's  play- 
grounds 

*Relaying  300  yds.  of  sewer  to  allow 
of  lake 

4,620  yds.  completing  and  rolling 
existing  area  of  avenue    ... 

Provisional  sum  for  completion  out- 
side of  entrances   ... 

Extra  gravelled  space  in  front  of 
pavilion,  and  in  the  circle  at  the 
end  of  avenue 

f  14,648  yds.  lin.  of  3-in.  and  4-in. 
land  drains  connected  to  existing 
mains  laid  by  borough  surveyor  . . . 

Extra  for  connection  to  walks  and 
lake,  and  for  contingencies 


In  a  concluding  passage  Mr.  Mawson  says:  "  Unlike 
most  other  work,  it  is  not  possible  to  design  a  public 
park  with  any  attempt  at  finality.  It  has  been  said 
that  garden  making  is  the  only  art  in  which  the 
fully  attained  result  may  greatly  surpass  the  original 
conception.  This  added  effect  is  secured  not  only 
because  the  design  owes  much  to  Nature's  efforts  to 
assert  herself,  as  by  the  intelligent  interpretation 
which  the  person  in  charge  of  the  actual  oversight 
of  the  work  brings  to  bear  on  the  designer's  inten- 
tions as  explained  by  the  plans.  For  this  reason,  if 
my  recommendations  are  adopted,  I  would  like  to  see 
the  work  carried  out  under  a  foreman  who  has  re- 
ceived his  training  under  my  direction  The  benefits 
of  such  a  course  would  be  incalculable." 


940  0 

0 

200  0 

0 

841  12 

6 

426  0 

0 

225  0 

0 

156  13 

0 

220  0 

0 

560  0 

0 

250  16 

0 

720  0 

0 

100  0 

0 

80  0 

0 

240  0 

0 

300  0 

0 

519  15 

0 

30  0 

0 

115  0 

0 

549  5 

9 

80  0 

0 

£10,647  5 

5 

Bromsgrove  Rural  Council  Summoned. —  At  Red- 
ditch  Petty  Sessions,  recently,  the  Bromsgrove  Rural 
District  Council  was  summoned,  upon  information 
laid  by  Mr.  Oliver  George  Goodman,  of  Alvechureh. 
for  allowing  part  of  the  highway  in  the  parish  of 
Alvechurch  to  be  out  of  repair  for  a  space  of  400  yds. 
Mr.  II.  D.  Holloway  (clerk)  appeared  on  behalf  of  the 
council,  and  admitted  that  the  road  was  not  in  a 
proper  state  of  repair.  The  bench  adjourned  the 
or  .'i  fortnight,  and  deputed  two  magistrate* 
to  visit  the  road  in  the  meantime,  in  company  with 
Mr.  Holloway,  to  see  that  the  repairing  work  re- 
quired  had   been  properly  carried  out. 

*  Tins  is  a  provisional  sura  which  may  not  be  spent.  It  may  be 
possible  to  form  a  concrete  jacket  or  covering  over  the  existing  line  of 
pipes, 

+  In  measuring  up  the  quantity  of  land  drains  required,  the  drains 
have  Ibeen  equally  distributed  over  the  site,  but  in  carrying  out  the 
work  it  maybe  advisable  to  adjust  them  to  the  nature  of  the  soil, 
placing  the'  "herring-bones"  closer  together  in  some  parts,  and 
<  mining  them  in  others  where  tho  subsoil  is  dry. 


January   in.  1013. 
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Some  Recent  Publications. 


Hazell's  Annual,   1913.    Edited  by  Hammond  TFall. 

Price   33.   6d,    n.-t t .    London:    Hazell,   Watson   & 

Vin-y.  Limii  sd. 
Our  old  friend  Hazell's  Annual  turns  up  as  usual 
al  Christmas  time  to  present  lis  with  a  connected  story 
of  the  events  of  the  past  year,  and  a  guide  to  the  ques- 
tions likely  to  come  to  the  fore  in  1913.  The  story  of 
the  Balkan  War  is  brought  down  to  the  armistice  of 
Tchataldja,  and  is  illustrated  by  a  map  which  has 
the  advantage  of  having  been  drawn  after  the  victori- 
ous progress  of  the  allied  armies,  and  of  showing, 
therefore,  all  the  place-names  mentioned  in  the  nara- 
tive.  Maps  illustrate  also  special  articles  on  the 
Panama  Canal,  the  Marconi  Agreement,  and  the  pro- 
posed Trans-Persian  railway  to  India.  Our  naval 
and  military  forces  and  the  forces  of  the  Dominion 
are  dealt  with  at  length,  and  arc  lucidly  compared 
with  those  of  foreign  countries.  The  points  of  the 
political,  social  and  religious  movements  of  the  day 
are  presented  with  a  clearness  which  renders  them 
intelligible  to  anyone,  while  the  interests  of  scientific, 
artistic,  literary  and  sporting  tastes  are  catered  for 
as  fully  as  usual.  Some  idea  of  the  extraordinary 
extent  and  variety  of  the  information  compressed  into 
this  indispensable  volume  may  be  conveyed  by  the 
statement  that  its  index  fills  thirty-four  pages  and 
contains  about  7,000  references. 

The  Law  Relating  to  Highways.    By  H.  Hampton 

Copnall,  solicitor,  clerk  of  the  Notts  County  Coun- 
cil, author  of  "  The  Law  Relating  to  Locomotives 
on  Highways,"  "  The  Law  Relating  to  Infectious 
Diseases  and  Hospitals,"  &c.  &c.  (Second  Edition). 
Price  2ts.  nett.    London:    Charles  Knight  &  Co., 
Limited. 
The   first    edition   of   this   work    was   published    in 
1905.  since  which  date  there  have  been  a  great  number 
of  decided  cases,  determining  many  practical  points 
of    h'ghway   law   and   administration.      The    present 
edition  has  been  rearranged  and  much  of  it  re-written, 
and  the  whole  has  been  brought  up  to  date.      The 
breaking  up  of  the  chapters  into  concise  paragraphs, 
each  with   its  own  headline,  is  an  excellent  arrange- 
ment, and    adds  greatly  to  the  utility  of    the  work. 
Every  branch  of  this  comprehensive  subject  is  treated 
fully,  and  at  the  same  time  with  admirable  concise- 
ness, and  no  practical  detail  is  lacking.     For  instance, 
in  the  chapter  on  motor  cars  are  given  tables  of  maxi- 
mum  weights   and   the   index  marks   of  the   various 
registering    authorities.      The    appendix   contains   an 
epitome  of  enactments  and  orders  relating  to  highway 
administration,  commencing  with  a  clause  of  Magna 
Charta.    The  book  should  prove  indispensable  to  high- 
way officials,  and  to  all  who  are  interested  in  highway 
matters. 

Who's  Who,  1913.  Price  15s.  nett.  London:  A.  & 
C.  Black. 
This  indispensable  annual  is  modestly  described  on 
the  title  page  as  a  biographical  dictionary.  Such  a 
description,  though,  of  course,  it  has  the  merit  of  mere 
accuracy,  is  far  too  colourless  to  convey  any  notion 
of  the  friendly  feeling  with  which  this  wonderful  com- 
pilation is  regarded  by  its  host  of  readers.  The  marvel 
is  that  year  by  year  we  have  a  repetition  of  the 
announcement  that  "  the  number  of  biographies  in- 
cluded has  been  increased."  The  consequence  is  that 
this,  the  sixty-fifth  annual  issue,  contains  25,000 
biographies  and  no  fewer  than  2  226  pages.  We  know 
of  no  book  of  reference  which  exceeds  this  in  com- 
pleteness and  accuracy,  while  it  is  unique  in  the  fact 
that  whenever  it  is  consulted  the  reader  is  led  on 
by  sheer  interest  to  read  many  pages  which  are  not 
concerned  with  the  subject  of  his  original  search.  We 
can  only  say  that  this  year's  issue  makes  a  further 
advance  in  excellence  on  its  predecessors. 

The  Englishwoman's  Year  Book  and  Directory, 
1913.  Edited  by  G.  E.  Mitton.  Price  2s.  6d.  nett. 
London:   A.  &  C.  Black. 

This  annual  contains  a  really  wonderful  amount  of 
information  in  regard  to  everything  which  concerns 
the  modern  woman,  including  education,  employments 
and  professions,  literature,  art,  music,  charities,  and 
a  host  of  other  matters.  It  is  divided  into  two  parts — 
one  including  education,  professions  and  social  life, 
and  the  other  being  mainly  devoted  to  philanthropic 

*  Any  of  the  publications  reviewed,  or  referred  to  as  received,  will  be 
forwarded  by  the  St.  Bride's  Press,  Ltd..  on  receipt  of  published  price. 


work.  The  editor  has  had  the  assistance  of  many 
experts,  and  the  result  is  a  book  which  no  woman  who 
desires  to  take  her  part  in  the  political,  social,  philan- 
thropic or  educational  life  of  the  day  can  afford  to 
ignore. 

Whitaker's  Peerage,  Baronetage,  Knightage  and 
Companionage  for  1913.  Price  5s.  nett. 
This  is  the  seventeenth  annual  issue  of  Whitaker's 
Peerage,  which  is  the  cheapest  work  of  its  kind.  It- 
alphabetical  arrangement  renders  reference  very  easy — 
an  important  point  in  such  a  book.  The  directory 
proper  is  preceded  by  a  very  full  introduction  of  over 
100  pages,  containing  inter  alia  a  dissertation  on  the 
peerage  and  its  degrees,  and  an  official  glossary  of  the 
terms  used  in  the  book.  It  is  claimed  that "  Whitaker  " 
has  a  circulation  which  exceeds  that  of  all  other 
peerages  combined,  and  this  fact  combined  with  its 
low  price  justifies  the  appellation  of  "  Popular  "  which 
has  been  applied  to  it. 

The  International  Whitaker.    Price  2s.  nett. 

This  is  an  entirely  new  book  issued  by  the  pro- 
prietors of  Whitaker's  Almanack,  and  containing  in- 
formation which  may  be  specially  interesting  to 
Englishmen  throughout  the  world.  The  book  aims  at 
providing  information  concerning  every  country  in  one 
compact,  handy  and  inexpensive  volume.  It  has 
already  been  well  received,  the  first  issue  having  been 
exhausted.  In  our  view  the  new  work  has  come  to 
stay,  and  will  rapidly  establish  for  itself  a  position 
analogous  to  that  which  "  Whitaker  "  has  attained  in 
the  British  Isles. 

The  January  issue  of  Concrete  and  Constructional 
Engineering  contains  a  strong  indictment  of  the 
London  County  Council  in  respect  of  that  body's 
neglect  of  London's  fire  dangers,  and  the  non-admini- 
stration of  the  ample  powers  the  council  possesses  to 
remedy  this  grave  menace  to  the  safety  of  life  and 
property.  Attention  is  drawn  to  the  fact  that  at  the 
present  moment  there  are  roughly  some  93,000  build- 
ings which  have  now  been  awaiting  the  council's 
attention  for  the  past  seven  years.  Suggestions  are 
put  forward  showing  how  this  evil  may  be  remedied 
without  great  expense  and  delay.  Among  other  in- 
teresting articles  in  the  issue  is  one  dealing  with 
recent  reinforced-concrete  structures  in  Alexandria. 
In  addition  there  is  an  article  on  flat  slab  design, 
and  one  on  the  specific  gravity  of  Portland  cement. 

diaries   and   calendars. 

The  Adamant  Stone  and  Paving  Company,  Limited, 
of  Palace  Chambers,  9  Bridge-street,  Westminster! 
S.W.,  and  Dancing  Quarries,  Aberdeen,  follow  up 
their  handsome  gift  of  a  pocket  diary  for' 1913  with  a 
Letts'  patent  "Business"  desk-memo,  calendar, 
which  is  not  only  a  quaint  metal  ornament,  but 
should  be  of  practical  daily  use  for  recording  and 
filing  for  future  reference  appointments,  matters  re- 
quiring attention,  and  other  business  memoranda.  It 
is  quite  a  peculiarly  novel  device. 

Messrs.  James  Potts  &  Son,  stone  merchants,  Mill- 
burn  House,  Newcastle-on-Tyne,  issue  for  1913  a  daily 
calendar  in  the  form  of  a  block  of  tear-off  dates, 
figured  in  bold  red  letters..  For  over  sixty  years  their 
speciality  had  been  "Caithness"  natural-faced  pave- 
ment of  most  enduring  quality,  but  they  are  also 
well  known  for  the  excellence  of  their  kerbs  and 
channels  and  setts    and  cubes. 

Waterlow  Bros.  &  Layton's  Architects'  and  Sur- 
veyors/ Diary,  Directory  and  Price  Book  for  1913  is,  as 
usual,  a  veritable  mine  of  information,  and  continues 
to  uphold  its  reputation  as  one  of  the  most  indis- 
pensable of  reference  books..  Procurable  at  either 
3s.  6d.  or  6s.,  according  to  binding  -and  diary  space, 
it  is  a  marvel  of  cheapness,  being  none  the  less  well- 
produced  in  every  way. 

The  Commercial  Process  Company,  Limited,  en- 
gravers and  photographers,  of  8  Wine  Office-court, 
Fleet-street,  EC— who  do  a  very  considerable 
amount  of  work  for  The  Surveyor,  and  invariably 
do  it  admirably— issue  as  a  New  Year's  memento  a 
neat  calendar  for  standing  on  a  desk  and  wall  date 
recorder  for  hanging. 

Messrs.  Merryweather  &  Sons,  Limited,  whose  name 
is  a  household  word  far  fire-fighting  engines  and 
appliances,  issue,  for  1913,  a  wall  calendar  which  is 
illustrated  most  tastefully  in  colours. 
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THE  MONTHLY  PREMIUM. 

Mr.  II.  !'..  Li'xn.  of  Islington,  to  whom  the  premium 
[or  November  was  awarded,  has  selected  the  following 

i;    nfon    d  Concrete  Design,"  by  Fabei  &  Bowie. 

"Practical  Road  Engineering,"  by  II.  1'.  Boulnois. 

"The    Civil    Engineer's    Cost    Book,"  by  Coleman. 
These  have  been  duly   forwarded   to  him. 
QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

294.  Traction.— Compare  the  tractive  force  required 
for  heavy  vehicles  over  roads  of  various  surfaces  and 
grades,  and  show  how  this  affects  the  cost  of  trans- 
port.   (H.  V.   0.,   West  Bromwich.) 

297.  Lattice  Cirder.—  How  would  you  obtain,  graphi- 
cally and  by  calculation,  the  stresses  in  the  members 
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of  a  lattice  girder  braced   and    loaded    as  shown    in 
sketch  ?    (T.  H.,  Leicester.) 

299.  Surveying.— Will  some  reader  kindly  give  a 
sketch  and  description  of  Colby's  Compensation  Bars 
for  the  accurate  measurement  of  base  lines  ?  (Student.) 

300.  Retaining  Wall.— A  retaining  wall  is  required 
to  support  a  roadway  having  no  footpath,  and  con- 
sequently heavy  vehicles  such  as  -team  rollers,  &c, 
will  seriously  surcharge  the  wall.  The  height  of  the 
roadway  above  the  adjoining  ground  is  8ft..  and  the 
filling  will  be  good  clay.     Design  a  suitable  wall   in 

and    .-how    calculations.       (D.    G.    B., 
Darlington.) 

301.  Waterworks.  -Two    pumping    engines    deliver 

rates   respectively   of    1,620    and    1,150 
ii  minute  together  into  three  pumping  mams 
10  in..  I!  in.  and  14  in.  diameter.     What  Is  the  velocity 
jn  and  th  ach  main?    (D.  G.   I!.,  Dar- 

lington.) 

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "  Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTIONS. 

296.    Tides.     Pleasi    explain  clearly  what    is  meant 

by  "H.W.  of  ordinary  spring  tides"  and  "L.W.   of 

ag  tides."    Also  state  how  the  height  of 

ordinary  spring  tides   is  arrived   at,  and   over   what 

period  t'h  i :alculationi   a ade.     In 

v,.)i;,t  re8j  i  nary  spring  tide  differ  from 

quinoctial   spring   tide?    (Perplexed.) 

which  occur  i c  >a  !     are  in  reality 

the  resultant  of  two  I  e  being  caused 

on  of  the   n i   and   the  othei    by 

,.    Owing  to  thi    much   greater  die- 
ra    ■•■• 
•hat  of  the  a  -•       tation  varying  in 

oare  of  th< 

apparent  that  w]  an  and  a 

lie  approximately   in  a  direct  line  with   th 

tide-gen<  ra  :'  ned,  and   we 

tble  rise  and  fall  ol  the  tide.    Such 
a  tide  is  railed  a  "spring  tide.''  and  thi     coi 

■  nd  lull  moon.    At  new  moon 
the  sun  and  moon  arc  on  the  same  side  of  th 


and  cross  the  meridian  together,  and  at  full  moon 
they  arc  approximately  diametrically  opposite. 
Hence  "spring  tides"  occur  twice  in  each  lunar 
month — that  is,  once  a  fortnight. 

Between  these  two  periods  the  sun  and  moon 
come  into  opposition,  till  at  the  end  of  the  first 
and  third  quarters  tire  moon  is  causing  high  tide 
at  the  same  point  as  the  sun  is  causing  low  tide; 
therefore,  the  actual  tide  is  that  due  to  the  nett 
difference  of  their  forces.  This  tide  is  called  a 
neap  (nipped)  tide. 

If  we  give  the  numerical  value  of  10  to  the  rise 
and  fall  of  the  moon's  tide,  the  relative  rise  and 
fall  of  the  sun's  tide  will  be  10x^  =  4.  Therefore, 
when  they  are  acting  together  the  range  of  the  tide 
will  he  14,  but  when  they  are  opposing  each  other 
it  will  be  only  6. 

The  expression  "  High  Water  of  Ordinary  Spring 
Tides."  or  H.W.O.S.T.,  refers  to  the  average  high- 
water  mark  of  spring  tides,  and  similarly  for  "  Low 
Water  of  Ordinary  Spring  Tides,"  or  L.W.O.S.T. 
To  determine  these  levels  it  is  necessary  to  take 
observations  for  twelve  months.  Rough  observations 
may  be  made  on  a  vertical  post  in  a  harbour  or 
creek  where  the  effect  of  surface  waves  is  reduced 
bo  a  minimum.  More  accurate  results  are  obtained 
by  fitting  up  a  recording  tidal  gauge,  which  consists 
essentially  of  a  float  working  in  a  cylindrical 
chamber.  The  water  in  the  chamber  communicates 
with  the  open  sea  by  a  few  small  holes  which 
allow  for  the  slow  change  in  level  due  to  tide,  but 
damp  down  the  rapid  oscillations  clue  to  surface 
waves. 

By  suitable  mechanism  the  rise  and  fall  of  the 
float  is  recorded  on  a  drum  in  the  usual  way. 

In  making  a  coastal  survey  it  is  necessary  to  show 
the  high-water  line  and  the  low-water  line  of  ordi- 
nary spring  tides.  These  are  best  surveyed  as  con- 
tour lines  when  the  high-water  and  low-water  levels 
hare  been  determined  by  one  of  the  foregoing 
methods. 

It  was  stated  above  that  at  new  and  full  moon  the 
tide-generating  forces  of  the  sun  and  moon  are  acting 
approximately  in  the  same  straight  line,  but  the 
degree  of  this  coincidence  varies  through  the  year. 
Also,  whereas  the  earth's  equatorial  plane  is  at 
23i  deg.  to  the  plane  of  the  earth's  ecliptic,  the  orbit 
of  the  moon  is  only  at  5  deg.  to  it.  Hence  the 
position  of  the  moon  and  sun  relative  to  the  Equator 
vary  during  the  year.  Now  it  so  happens  that  about 
the  time  of  the  vernal  and  autumnal  equinox 
the  relative  positions  of  the  earth,  moon  and  sun 
are  such  as  to  cause  greater  spring  tides  than  at^ 
any  other  period  of  the  year.  These  tides  are  con-' 
sequently  called  the  equinoctial   spring  tides. 

Headers  wishing  to  pursue  this  subject  further 
axe  referred  to  the  article,  on  tides  in  the  "Encyclo- 
psedia  Britannica."  or  "The  Tides,"  by  G.  H. 
Darwin.     (D.  G.  B.,  Darlington.) 

298.  Cauging  of  Streams — In  gauging  the  quanti- 
ties of  water  in  -mall  streams  over  a  rectangular  notch 
3ft.  9 in.  wide  (taking  the  velocity  of  the  stream  into 
consideration)  is  there  any  known  connection  between 
the  velocity  of  the  stream  immediately  above  the  gauge 
and  the  height  of  the  water  above  the  sill,  taking 
no  other  quantities  into  consideration  ?  If  there  is 
no  general  connection   between  the  two  is  there  anj 

within  certain  limits,  and,  if  so,  what  are  the  I 

(E.  K..  Sutton  Coldfield  I 

For  di  charge  over  a  rei  tangular  notch,  neglecting 

i  nd  contractions,  and  w  ith  usual  notation, 

Q=|fe     •/%  BU' 
II  being  the  total  bead,  or,  as  it  is  usually  called 
the  still-water  head,  and   B  the  breadth. 
Tin     corre  | I     to   the   Francis  formula   for  no 

end  contractions,  'i  fc^/g^being  taken  equal  to  3-33. 

The  limitations  of  the  Francis  Eormula  are  due 
to    regarding    this    coefficient   as    constant.      Bazin 
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observed,  from  the  results  of  experiments,  that  the 
coefficient  is  not  constant,  but  varies  with  the  head, 
and  he  wrote  the  formula 
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m  being  a  coefficient  dependent  upon  the  variable 
head.  He  experimentally  determined  m  and  ex- 
pressed it  as 

0-00984 
m    =   0-405   +    — jj 

As  the  result  of  investigation  the  following  method 
of  considering  the  velocity  of  approach  was  adopted, 
if  v  =  the  velocity  of  approach,  then 


Still  water  head 


H 


where  a  is  a  numerical  coefficient  and  h  is  the 
measured  head  above  the  sill.  Substituting  this 
value  of  H  the  discharge   formula   becomes 

Q    =    m    ^2g.   B.   (h    -    "^Y 
Expanding  this  expression,  and  neglecting  powers  of 

I IV2 

—,  since  they  are  relatively  small,  and  substitut  ng 
a  =  1-66,  then 

Q   =    m    s/¥g.  B.  (l    +   2-5  y  &1 

This  is  evidently  the  formula  required  by  your 
nirrespondent,  since  it  is  an  expression  for  the 
discharge  which  involves  only  the  stream  velocity, 
and  the  head  of  the  water  above  the  sill.  (E.  R., 
Grimsby.) 


Manchester  Town   Planning The    Corporation    of 

Manchester  on  Wednesday  last  decided  to  make  appli- 
cation to  the  Local  Government  Board  for  permission 
to  carry  out  a  town-planning  scheme  on  land  situated 
partly  within  the  city  and  partly  within  the  area 
«f  the  Heaton  Norris  District  Council 

"  The  Surveyor  "  Exhibition — In  the  list  of  members 
of  the  Consultative  Council  of  the  forthcoming 
Surveyor  Exhibition  which  appears  in  the  adver- 
tisement pages  of  this  issue  the  address  of  Mt.  S.  A. 
Hill-Willis,  surveyor  to  the  Orsett  Eural  District 
Council,  should  be  given  as  Tilbury.  The  error  was 
noticed  only  after  the  portion  of  the  paper  in  which 
the  announcement  is  made  had  gone  to  press. 


Proposals  for  the  extension  of  the  esplanade  at 
Ventnor,  Isle  of  Wight,  have  from  time  to  time  been 
brought  forward,  only  to  be  rejected,  the  chief  objec- 
tion being  that  the  cliffs  at  the  back  of  the  proposed 
esplanade  were  not  the  property  of  the  district  coun- 
cil, and  consequently  to  build  a  wall  would  be  to 
protect  other  people's  property.  This  objection  was, 
however,  removed  a  few  years  back,  when  the  council 
purchased  the  whole  of  the  cliffs  referred  to.  These 
cliffs  were  laid  out  with  winding  paths,  making' easily 
iile  what  had  previously  been  almost  useless 
land  ;  unfortunately  the  sea  had  been  rapidly  gaining 
ground,  and  it  became  imperative  that  something 
should  be  done  to  prevent  the  cliff-  from  total  de&ti  no- 
tion. 

A  scheme  was  prepared  by  the  engineer  and  sur- 
veyor to  the  council,  Mr.  H.  Hughes  Oakes,  and,  the 
approval  of  the  council  and  the  Local  Government 
Board  having  been  given  to  this,  the  tender  of  Messrs. 
D.  Day  &  Sons,  Bonchurch,  at  £3,325.  was  subsequently 
accepted  for  its  execution. 

The  wall  is  a  very  massive  one,  being  built  of  local 
ragstone  and  Portland  cement  concrete.  The  average 
height  of  the  wall  above  the  foreshore  is  19  ft.,  and 
the  face  of  the  wall  is  a  segment  of  a  circle.  Over 
10,000  loads  of  filling-in  will  be  required  between  the 
wall  and  the  cliffs,  but  fortunately  this  is  easily 
obtainable  from  the  local  quarries,  although  the  dis- 
tance to  which  it  has  to  be  carted  (practically  1  mile) 
makes  this  a  somewhat  expensive  item.  Over 
1,500  cub.  yds.  of  concrete  and  about  10,000  super,  ft. 
of  ragstone  facing  will  be  used. 

The  site  of  the  wall  is  considerably  below  high- 
water  mark,  and  this  meant  that  in  the  early  stages 
the  work  was  covered  by  water  at  every  high  tide. 
This  added  very  much  to  the  difficulties  of  construc- 
tion, and  special  care  had  to  be  exercised  to  prevent 
the  new  work  from  being  washed  away. 

The  completion  of  the  extension  is  hoped  for  this 
month.  Altogether  some  500  ft.  will  be  added  to  the 
sea-wall,  and  a  further  extension,  600ft.  in  length, 
ha-   been   suggested. 


STROUD  SURVEYOR  AND  EXTRA  SERVIGES. 


Stroud  (Gloucestershire)  Urban  District  Council  on 
Tuesday  considered  the  question  of  their  surveyor's 
claim  for  remuneration  for  extra  work.  The  council 
are  about  to  expend  over  £10,000  in  the  erection  of 
a  refuse  destructor  and  additional  sewage  disposal 
works.  The  Local  Government  Board  advised  the 
employment  of  a  competent  engineer,  with  a  view  to 
ihe  preparation  of  a  suitable  scheme,  and,  ultimately, 
after  correspondence  with  the  Local  Government 
Board,  who  had  sanctioned  the  necessary  loan,  the 
work  was  entrusted  to  the  council's  surveyor,  Mr. 
G.  P.  Milnes. 

Mr.  M tines  now  asked  to  be  paid  for  this  work, 
which  he  and  others  considered  as  outside  his  ordi- 
nary duties  as  surveyor  to  the  urban  council,  and  the 
council  in  committee  decided  to  offer  him  £350. 
Several  meetings  have  been  held  at  which  certain 
councillors  objected  to  any  payment  whatever,  arguing 
that  the  salary  of  £260  a  year  paid  to  Mr.  Milnes, 
who  was  also  allowed  to  engage  in  private  practice, 
ought  to  include  everything. 

The  legality  of  the  proposed  payment  was  also 
strongly  questioned,  and  the  opinion  of  Mr.  A.  Glen, 
k.c,  was  obtained,  this  being  that  the  payment  could 
legally  be  made. 

At  Tuesday's  special  meeting  several  councillors 
pointed  out  that  if  an  outside  engineer  had  been 
engaged  to  do  the  work  it  would  have  cost  the  council 
between  £500  and  £600,  and  possibly  more.  Mr.  Milnes 
admitted  that  he  did  not  raise  the  question  of  pay- 
ment when  he  was  instructed  to  go  on  with  the  work 
because  he  thought  it  was  apparent  he  would  expect 
payment. 

Upon  a  division  it  was  decided,  with  only  four 
dissentients,  to  offer  the  surveyor  £350,  of  which  £100 
was  to  be  paid  immediately  and  the  balance  by 
half-yearly  instalments  extending  over  a  period  of 
two  and  a-half  vears. 


Stepney  Electricity  Undertaking.  —  The  Stepney 
Borough  Council  propose  to  borrow  £13,000  from  the 
London  County  Council  for  the  purpose  of  extending 
the  electric  light  machinery  and  mains. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

Mcttrata   as   p«tti)U. 

INQUIRIES  HELD. 
Biggleswade  U.D.C.  (December    16th.      Mr.    W.    H. 
Collin).— £4,326  for  the  purchase  of  1  acre  1  rood  22 
poles  of  land  in  Drove-road,  and  the  erection  of  twenty- 
It  was  stated  that  the  houses 
would  1  I     Bd.  a  ^vek.    The  cost  of  the  land 

would  be  £415.  Dr.  Bywater,  medical  officer  of  health, 
LnfoTined  the  inspector  that  overcrowding  was  rarj 
common,  and  in  his  opinion  more  working-class  homes 
were  needed  for  decency's  sake.  There  had  lately 
been  fifty  c  i  'let  fever  in  the  town. 

Blackpool  T.C.  (December  16th.     Mi.  M.   K.  North). 

.  £2  100  for  p  niences  on  the  promenade  at 

Shore.-  Mr.  J.  8.  Brodie,  the  borough  engineer 

and    surveyor,   stated  that    it    was    pro] I    to   erect 

avenienees   nearly   opposite   the   south  end  oi 
,,i.      The  roads  at  that  point   were 
..n  three   level*  or  terraces.    The   roof   of   the  conve- 
niences would  be  level  with  the  top   m  imenade,  on 
which    stood    Lansdowne-crescent,    and    the    conve- 
niences would  be  approached  from  the  level    of  the 
promenade.    The  buildings  would  be  in  brick- 
work   the  externa]  walls  being  of  the  best  Accnngton 
i     of   white  enamel-glazed   brick. 
The  lighting   would  be   by  electricity,  with  gas  for  the 
purpose  of  warming  wati  r  and  so  forth.    The  following 
were  the  estima  ed   items  of  cost:    Removing  present 
materials     E37    10s.    6d.;    excavating    and    drainage, 
am  3s    9d.;   concrete  and  tile,  £218  15s.;    brickwork, 
£693   3s.    Lid.;    masonry,    £207    Us.;    carpentry    and 
joinery  work,  £215  3s.;  plumbing  and  fitting?,  includ- 
ing the  glased-fireclay   ware,  £552  7s.  6d.;   painting, 
>;17  10s.;  .glaring,  £20  5s.;  ironfouuders,  £46;  a  total 
:  L7s.  8d.     In  reply  to  the  inspector  Mr.  Brodie 
said  the-.-  figun  i  on  actual  bills  oi  quan- 

tities. 

Lisburn  R.D.C.  (January  3rd.  Mr.  R.  Pack-Bere  I  ird) 

-  £18,925  for  the  provision  of  eighty-seven  dwellings 

under  the   Laboui  d)   Acts,   1883   to   1911.— 

The  clerk,  Mr.  William  Sinclair,  stated  thai  the  quan- 

ach    cottage    averaged    10 

perches.     It    was    proposed    to    acquire   the   land    by 

absolute  purchase,  compulsorily.    Estimating  the  cost 

-    "i   pei  year  per  cottage, 

a]  outlay  would  be  £1,301,  and  the  income  from 

ba  an  e   falling  on   the   rates   being 

£721.  i    would   represent    a  rate    of    about 

2   i-5d.  1  i  -    pei    cottage   would   be 

■  I    5s.    loo.       The   actual    poundage   rate   at  present 

.       !    •    ,  a     2d.   in  the  £,  and  to  meet 

lie-    annua]    charge    on    Joans   irrespective,    of    other 

would  require  a  rate  of  3Jd.  in  the  £.     The 

regulations  would  be  twenty-eight  at 

j-.  6d.  per  09  4;.   per  year;    fifty-nine  at 

I-.  3d.  per  week,  or  £191   15s.  per  year. 

Plymouth  T.C.  (January  2nd.    Mr.  W.  O.  E.  Meade- 

private   street    improvc- 

i'  i    terrace  lane,  Peverell  Park-road- 

I  a-t.  No.   7  Edgar-terrace-road,  and  Florencc- 

,  Lower  Gompton. — The  borough  surveyor,  Mr. 

J.  Paton,  explained  that  in  the  lanes  it  was  proposed 

to  form  a  foundation  of  clinker,  and  pave  the  surface 

i:    n     would    be   no    footpaths, 

the  Ian  idary  means  of  access. 

Trowbridge    U.D.C.    (December    20th.      Mr.    it.    G. 

Hetherington  0  for  the  extension  of  the  sewage 

i  co  t  of  the  proposed  scheme, 

which  has  been  prepared  by  the  surveyor,  Mr.  H.  N. 

i  age  stand-by  tanks 

and  sludge-pi  : i  ,024 ;  sedimentation 

tank-,  irimary    percolating    filters,  £8,032; 

!:853;   secondary  percola- 

15;    drainage    oi    sludge    area,    £160; 

D  1  evidence  was  given  by 

Mr.  I.  no  opposition. 

West  Bromwich  T.C.  (January  2nd.    Mr.  T.  C.  Ekin). 

i  for  the  installation  of  vertical  retorts  at  the 

iks.— The  town  clerk,  Mr.  A.  Wick- 

harn,  a1   an    interview   with    the    Local 

informed  that  the  board 

■   grant  the   loan  for  a  period  of  twenty   years. 

after  of  fa<  ncil  asked  for  only  twelve 

year;,  and  they  proposed  to  repay  the   loan  in  five 

or    six   yea.        .  orkfl   would   displace   the 

0    and   upon    which    £2,500 


was  outstanding.    Mr.  H.  E.  Copp,  borough  gas  engi- 
neer, gave  detail-  of  the  proposed   installation. 

APPLICATIONS  FOR  LOANS. 

Bournemouth  T.C. — £1,500  for  the  purpose  of  laying 
out   the  cliffs   at   Southbonrne. 

Caistor  R.D.C.  --C2.000  For  additional  hospital 
buildings. 

Chelmsford  T.C.  £1,575  for  works  of  road  improve- 
ment. 

Cockermouth  R.D.C— £3,700  for  the  Borrowdale-road 
i  tnprovemeiit. 

Deal  T.C.     £8,673  for  a  pavilion  on  the  sea  front. 

Dewsbury  T.C-  £1,600  for  paving  works. 

Fleetwood  (Lanes)  U.D.C.  £7,176  for  extensions  at 
the  ■electricity   works. 

Kendal  T.C.  £850  for  now  roads  and  works  of 
sewerage. 

Salford  T.C.  £14,820  foi  alterations  and  additions 
to  the  town  hall   buildings. 

Sheffield  T.C.  £900  fo,r  the  provision  of  howling 
greens. 

Somerset  C.C.     £700  for   a   teacher's   house  al   Mid- 

oi  er  Norton. 

Taunton  T.C— £1,671  for  the  erection  of  twelve 
workmen's  dwellings. 

Warmley  R.D.C.  £38,525  Eoi  a  sewerage  scheme  for 
Siston. 

Wimbledon  T.C.  £4,000  foi  an  additional  ward  at 
the  isolation  hospital. 

Windermere  U.D.C— £500  for  the  purchase  of  a  port- 
able  stone-breaker. 

Wolstanton    U.D.C— £8,800    for   a    drainage    scheme. 

LOANS  SANCTIONED. 

Bath   T.C— £4,000     for     the     destructor     exfcen 
works,  for  a  period  of  fifteen  years. 

Bolton  U.D.C.     £1,500  for  il recti  on   of   workmen' 

dwelling.-. 

Brierley  Hill  U.D.C — £5,877  for  a  deep  sewerage 
-eheine. 

Darwen  T.C.    £19,760  [or  street   improvement   works. 

Driffield  R.D.C— £522  for  a  water  supply  for  Naffer- 
ton. 

Maidenhead  T.C— £4,902  for  tar-paving  works,  and 
£28o  for   the    improvement    of   St.    Mark's-road. 

Meriden   R.D.C— £219  for   water  main  extensions. 

Turton  U.D.C— £36,494  for  road  construction  with 
granite  setts. 

Wednesbury  T.C-  £2,750  for  the  extension  of  the 
municipal  buildings,  £5,246  for  public  baths,  and 
C231   for  slipper  baths. 

Worthing  T.C— £2,320  for  wood  paving  in  Montague- 
street. 

FORTHCOMING    INQUIRIES. 

JANUARY.  £ 

13.  Wakefield.    For  street  and  sewerage  works 

(Mr.  R.  H,  Bicknell) 15,372 

I,;.    Willesden.    For  private  street   work-  (Mr. 

M.    K.    North) 2.335 

14.  Cheadle.    For  water  supply  purposes  (M<r. 

T.    C.   Ekin)       725 

14.— Chepplng  Wycombe.    For  sewage  disposal 

works  (Mr.  R.  G.  Hetherington) 38,500 

14.— Halifax.    For    work-    of    paving    (Mr     R, 

H.    Bicknell) 11,587 

M.  Knaresborough.  h\  respect  of  the  provi- 
sion of  council  offices  (Mr.  K.  H.  Bick- 
nell)    700 

14.— Little   Lever.       For    private    street    work; 

(Mr.   W.   O.   E.   Meade-King)       1,128 

15.— Barkisiand.    Foj    wate     supply   purpo 

(Mr.  W.  O.  E.    Meade-King)       3.2(io 

15—  Wombwell.  For  She  provision  of  swim- 
ming   baths    (Mr.    R.    H.    Bicknell)       ...       7.400 

10  —Bournemouth.  For  works  of  surface- 
water  drainage  (Mr.   F.   H.   Tulloch)   ...       2,150 

10.— Chadderton.    For  work-  of  sewerage  (Mr. 

T.   0.   Ekin)       5,500 

17.— Kirkham.    For  private  street    work:    (Mr 

\V.  o.   E.   Meade-King)      600 

17.— Middleton.    For  eJectricitj    purposes  (Mr. 

T.   C,    Ekin)       7,200 

17— Sunbury-on-Thames.       For    sewage    dds- 

po  al   works  (Mr.  P.  O.   Stanford)  ...  2,500 


.i  v\r ai'.v  10,  i9i: 


AND    COUNTY    ENGINEER. 
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Municipal  Work  In  Progress  and  Projected. 


Tin    Ed«(«r  «n«>f«j   tht   e»-<rpmtio*   of  SxJBTrrom   rtaiert  xoith   %   vir»  to   making 

accurate  a*  poas-iuU. 


n/ormat\on    qwtn    undtr    tkit    Ktad  at   compUtt   aa4 


The  follow  ing  are  amon  ;  the  mtxK  importanl  pro- 
jected works  of  vi  hicb  pari  culaj  appear  below : 
Buildht  Ba  row  £12,000,  Belfast,  Cardiff,  Newbiuj 
[  £14  B20  To  quay  £15,000;  bousing  and  town 
planning— Banrow  £70,000;  road*  and  materials 
Canterbuirj  £7,008,  Haltwhistle  £40,000;  sewerage 
and  sewage  disposal  Peddington  £10,830,  Tyldesley 
£13,500;  water,  gas  ami  electricity  Darlington 
£20,290,  !  Mv.Min  -  £12,000,  Spalding  E13>673;  mi  eel 
Laneous — Houghton-le-Spring.  —  I 'artieulai-  of  other 
v.inl.  projected  will  be  found  on  our  "Local  Govern- 
ment  Board   I  nqurries  "  page. 

BUILDINGS. 

Barrow  T.C.  The  council  have  accepted  the  offer 
by  Mr.  Andrew  Carnegie  ol  £12,000  for  the  pro\  h  n 
of  a  public  library. 

Belfast  T.C.    A  branch  [)ublic  Library  is  to  be  pro- 
vided at  the  east  end  of  the  city,  and  exten 
ions  are  to  be  carried  oul   at   fch    \  mrts. 

Bexhill  T.C-  The  council   have  just   c pleted   the 

erection   of  a   new    elementary    school    which   is   said 
to  be  a  mode]  of  its  kind.     It  has  cosi  £14,000. 

Bournemouth  T.C — At  Tuesday's  meeting  of  the 
council  the  mayor,  Alderman  H.  S.  McCalmonl  Hill, 
observed  thai  there  had  been  a  succes  on  of  very 
violent    storms,  and   on   the   South  Coast   there   was 

hardly  a  toWU  which  had  nol  suffered,  hut  the  Under- 
cliff  Drive  had  not  lost  a  single  stone,  although  it  had 
been  exposed  to  the  south-westerly  gales.  The  work 
tli.it  had  been  done  under  the  guidance  of  their 
borough  engineer  (Mr.  F.  \Y.  Lacey)  had  stood  the  tei  I 
rms,  and  the  greatest  credit  was  due  to 
him  for  its  conception  and  bo  the  contractor  for  the 
way  he  had  carried  out  the  work. 

Cardiff  T.C— The  city  engineer,  Mr.  \V.  Harpur,  has 
i  ed  instructions  to  prepare  sketch  plans  of 
.  >vered  baths  on  the  Canton  market  site  and  the 
Severn-road  site,  it  being  understood  that  the  pro- 
posed open-air  baths  in  Llandaff  Fields  will  be  I  al 
with  when  the  plans  are  submitted. 

Cheltenham  T.C— The  borough  surveyor,  Mr.  J.  8. 
Pickering,  at.  the  c  >uncil  meeting  on  Wtonday  reporti  d 
that,  iji  his  opinion,  none  of  the  plans  sent  in  for  new 
municip.  on  the  Winter  Garden  site  could  be 

carried  qu1  Eor  the  amount  at  which  the  council  had 
fixed  the  limit  of  expenditure.  The  question  had  been 
to  Mr.  I!.  Vale,  quantity  mrvej  ir,  oi  Wolver- 
hampton, who  had  made  a  similar  report.  The 
Special  Committee,  therefore,  recommended  that  no 
award  be  made  on  the  plan-.,  hui  they  considered 
some  recognition  should  he  made  of  the  trouble  and 
expense  to  which  the  competitors  had  been  put  in 
preparing  the  designs,  and  they  accordingly  recom- 
mended that  a  payment  of  20  guineas  each  be  ma  ! 
to  the  authors  of  the  two  plans  respectively  labelled 
"Efficiency  and  Economy"  and  "  Pallad.io,"  which 
were  considered  the  best,  and  thai  5  guineas  each  he 
voted  to  the  six  other  competitors.  Notice  of 
has  been  given  to  ask  the  Special  Committee  to  con- 
tinue their  services. 

Cheshire  C.C.— A  new  school  ts  to  be  erected  at 
Willaston. 

Newbury  T.C— The  corporation  ar<  rig  plans 

for  a  new  town  hall. 

Norfolk  CC — It    .  in  provide  new 

at  Hilgay  and  Hockwold. 

Peterhead  T.C— A  gymnasium  i  to  be  erected  al 
the  public  school  a1  a  cost  of  £720 

Reddslch  U.D.C— The  surveyor,  Mr.  A.  J.  Dickinson, 
ha  been  instructed  to  prepare  an  estimate  oi  the  co  I 
of  the  provision  of  a  suitable  permanent  bridge  at 
the  part  of  the  river  Arrow  known  as  Beoley  Brook. 

Rochdale  T.C— It  is  proposed  to  build  a  public 
dispensary  at  an  estimated  cost  of  £1,000. 

Salford  T.C — It  -was  decided  at  the  council  meet- 
ing on  Wednesday  last  to  carry  out  additions  and 
alterations  to  the  town  hall  buildings  at  an  estimated 
eos1  of  £14:820. 

Scarborough  T.C — The   council  in   committee  have 
decided   to  proceed  with  the  following  improvem 
on  the  South  Side,  and  are  now  applying  to  the  Local 
Government  Board  for  sanction  to  borrow.'  the  money: 


ill  Construction  of  ladies'  and  gentlemen's  lavatorie 
near  the  sands,  £890 ;  (2)  cun  fcrucl  on  of  an  addi- 
tional bathing  and  beach  shelter  (subject  to  certain 
I  icilit  e-  being  afforded  by  the  Cliff  Bridge  Company), 
£1,450;  (3)  construction  of  shelter  pavilion,-,  the  filling 
up  oi  a  small  creek,  and  the  necessary  draining  of 
surrounding  land.  £1,079;  (4)  drainage,  -£220.  A  scheme 
for  the  construction  of  lavatories,  shelter,  and  addi- 
tional footpaths  arel  entrances  from  the  Esplanade, 
at  an  estimated  cosi   of   £3,020,  has   been  deferred. 

Scunthorpe  U.D.C -New  schools  on  the  open-air 
principle  were  formally  opened  at  Scunthorpe  on 
Monday  last.  There  are  twenty  classrooms,  each  of 
which  will  accommodate  fifty  children,  and  the 
rooms  are  grouped  in  a  wide  corridor,  one  side  ot 
which  is  fitted  with  sliding  don-,  which  in  suitable 
weather  can  he  pushed  aside,  tic  classrooms  thus 
being  thrown  open  to  the  air.  There  is  a  large 
centra]  hall  [or  physical  exercise  and  other  grouped 
lessons,  while  the  playground*  itre  rarrounded  by 
the  buildings.  The  cost  has  been  kepi  down  to  £10 
per  head,  or  £10,000,  with  the  additional  cost  of  the 
central   hall. 

Sevenoaks  U.D.C.  The  offer  of  Mr.  E.  Braftmeire 
t.i  subscribe   £3,000  foi    public   -wiuiming  bath 

al  to  King  Kdwaid    Iias  been  accepted  by  the 
council. 

Torquay  T.C-  flans  are  being  prepared  for  new 
medicinal  hath-  and  a  public  swimming  hath  at  an 
e-:  imated  cosi  of  £15,000 

HOUSING  AND   TOWN   PLANNING. 

Barrow  T.C— A  proposal  to  carry  out  a  housing 
scheme,    at    a   cot    of    between    £60,000   and    £70,000 

I    by    the    Health   Committee,    has    been    re- 
ferred  to   the  Genera]   Purposes   Committee. 

Battle  U.D.C.— The  tender  of  Mes.-rs.  Bank.-  a, 
Gearing.  Bexhill,  al  Si'.Hl,  ha-  been  accepted  foi  the 
erection   of  six  houses  a1   Netherfiehl  Hill. 

Birmingham  T.C—The   Town  Planning  Committee 
appointed   a    Survey   Sub-committee  to  gy   into 
the   question   of  a    town    planning    .-chetne    for    the 
newlj    acquired   di-triet   of  Handsworfh, 

Caistor  R.D.C  A  .-tail  is  to  he  made  with  tire 
housing  cheme  by  tie'  erection  of  two  houses  a' 
Groshy. 

Fiockton  U.D.C— Twenty  workmen's  dwellings  are 
to  he  en  :  ted  ai  a  cost  of"  £3,830. 

Hadiiam  R.D.C-A  corrurnencemem.1  i  to  he  made 
with  tlie  housing  scheme  by  the  erection  ot  -ix  cot- 
tages, al   a  cost,  of  £1,050. 

Manchester  T.C  —  The  Sanitary  Committer 
under  consideration  a  scheme  for  the  utilisation  oi 
certain  undeveloped  land  on  their  Blackley  estate 
Th<  chairman  is  to  confer  with  the  city  surveyor, 
Mr.  T.  de  Courcs  Meade,  m.inst.cl..  oh  the 
with  a  view,'  to  the  land  being  plotted  out  for  thi- 
purpo 

Nantwlch  R.D.C  —  The  council  have  adopted  a  re- 
port presented  by  the  Rural  Housing  Committee 
with  respect  to  the  provision  of  labourers'  cottage-. 
In  this,  they  expressed  the  opinion  that  the  problem 
could  be' solved  by  the  provision  of  cottages  in  pairs. 
and  they  recommended  with  a  view  of  obtaining 
information  as  to  the  most  suitable  type  of 
cottage  and  its  probable  cost  the  council  issue  an 
advertisement  inviting  architects  and  builders,  or 
any  person  interested  in  the  subject  of  rural  housing, 
to  submit  plans  and  specifications  of  a  pair  of  cot- 
tages to  be  erected  on  a  site  not  exceeding  J  acre 
in  extent  and  having  a  minimum  depth  of  40  yds.: 
each  cottage  to  contain  living  room,  soullery,  &c, 
and  three  bedrooms,  and  to  be  provided  with  the 
usual  out  offices  and  a  pig-stye. 

Swansea  T.C— With  respect  to  the  contemplated 
building  of  300  houses  on  the  Town  Hill  site,  the 
Housing  Committee  have  agreed  to  ask  the  corpora- 
tion to  allow  the  committee  to  proceed  at  once  with 
the  building  of  100  houses  with  an  outside  architect, 
and  that  200  more  be  erected  directly  the  permanent 
architect  was  appointed. 

Taunton  T.C— It  has  been  decided  to  build  twelve 
workmen's  dwellings    at   an  estimated  eost  of   £1,671, 
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subject  to  the  consent  of  the  Local  Government 
R  'ard. 

PARKS  AND  OPEN  SPACES. 

Birmingham  T.C.— It   has   been  decided  to  prepare 

tire  site  purchased  a  few  months  ago  at  the  corner 
ge-street  West    and  Cannlen-street   for  the  pur- 

■  -  oi  a  recreation  ground.  The  land,  which 
covers  an  area  of  about  6.000  sq.  yds...  will  be  laid 
out  with  trees  and  shrubs  around  the  pathways,  and 
seats  will  also  be  provided.  The  greater  part  of  the 
land  will  be  available  as  a  playground. 

Eastbourne  T.C The   council   on    Monday   decided 

to  promote  a  Bill  to  acquire  the  undertaking  of  the 
Devonshire  Park   and   Baths   Company,   Limited. 

Manchester  T.C. — The  council  have  agreed  to  make 
an  offer  of  £10,000  to  the  Government  for  the  pur- 
chase of  the  site  of  the  Huline  Cavalry  Barrack-,  for 
the  purpose  of  an  open  space. 

Selkirk  T.C — An  anonymous  donor  has  presented 
£100  to  the  council  for  the  purpose  of  erecting  one 
or  more  shelters  in  Pringle  Park. 

ROADS  AND  MATERIALS. 

Canterbury  T.C. — The  main  roads  are  to  be  paved 
with  granite,  at  an  estimated   cost  of  £7,008. 

Cockermouth  R.D.C. — The  scheme  for  the  widening 
of  the  Borrowdale-road  has  been  agreed  to.  The 
estimated  cost  is  £5,320,  but  towards  this  grants  will 
be  received  from  the  county  council  and  the  Eoad 
Board,  reducing  the  rural  council's  liability  to  £3,700. 

Esher  and  the  Dittons  U.D.C The  surveyor,  Mr.  H. 

C.  Fread,  has  been  instructed  to  negotiate  with  the 
owners  of  a  strip  of  land  adjoining  the  school  play- 
ground, with  a  view  to  carrying  out  an  improvement 
at  St.  Leonard's-road,  Claygate,  the  cost  of  which  is 
estimated  at  £282. 

Folkestone  T.C. — Road  improvement  works,  esti- 
mated to   cost  £771,  are  to   be  carried  out. 

Haltwhistle  R.D.C. — Plans  and  specifications  have 
been  completed  of  a  partly  new  road  between  Halt- 
whistle  and  Alton,  estimated  to  cost  £40,000,  and  appli- 
cation for  a  grant  has  been  made  to  the  Road  Board. 

Hartismere  R.D.C The  surveyor,  Mr.  E.  R.  Ennals, 

has  received  instruct;ons  to  carry  out  repairs  on  the 
road  at  Rishangles,  at  an  estimated  cost  of  £237,  in 
order  to  put  it  into  a  fit  condition  to  be  taken  over 
as  a  main  road. 

Hendon  R.D.C. — Application  is  to  be  made  to  the 
Road  Board  for  a  grant  for  works  of  road  improve- 
ment. 

Merton  U.D.C — It  is  proposed  to  widen  Kingston- 
road  at  an  estimated  cost  of  £340. 

Midhurst  R.D.C — In  reply  to  a  question  by  Mr.  Aman 
as  to  the  cost  of  roads  twenty  years  ago  compared 
with  now,  the  surveyor  (Mr.  A.  G.  Gibbs)  stated  that 
ten  years  ago  the  cost  was  about  £4.000,  and  now  it 
was   between   £6,000   and  £7.000. 

Newhaven    R.D.C — The    surveyor,    Mr.    Arthur    C. 

-    reported  that  there  was  considerable  difficulty 

in  obtaining  stone,  and  the  chairman  of  the  council 

said  it  was  understood  that  one  reason  for  this  was 

the  high  rate  of  freights. 

Penybont  R.D.C — A  scheme  for  the  improvement 
of   certain   narrow   roads,    at   an    estimated     cost    of 

I  700,  i-  under  consideration. 

Ramsgate  T.C— The  tender  of  Mr.   George  Griggs, 
ri  accepted   for  making  up  the  ex- 
l  portion  of  the  East  Cliff  Promenade. 

Tavistock  R.D.C.     The  county  council  have  i ■-. 

a]  of  the  proposed  improvement  of  the  approach 
•    i  ice  town. 

Wandsworth  B.C.— It  has  been  agreed  to  contribute 
£3,333  towards  the  cost  (C10,000) 
<>f  widening  part  of  High-street,  which  is  to  be  carried 
L  C  mnty  Council. 

Westhampnett  R.D.C. —  The  tender  of  Messrs. 
Llewellins  k  James,  Limited,  of  Bristol,  to  supply 
one  W.  &  B.  patent  vertical  tar-spraying  machine 
with  accessories  for  £40  7s.  6d.  has  been  accepted; 
he  tender  of  Messrs.  Forbes,  Abbott  &  Lennard 
Limited,  of  Si.oroham,  for  the  supply  of  14,600  gallons 
of  tar  al  4,._d.  per  gallon. 

SEWERAGE  AND  SEWAGE  DISPOSAL, 

Barnstaple  R.D.C.     \  recommendation  of  t! 

1  lommittee   for  the   draining  of  Parracombe,   at 
I    cost    oi    £150,    ha-    been    referred    to   the 
p  ir,-h  council. 


Bulkington    (Warwickshire)    U.D.C The    surveyor, 

Mr.  Edward  Cuthbert,  has  taken  the  preliminary  levels 
for  a  sewage  dispo-  do   .   and  the  council  have 

communicated  with  landowner;  as  to  the  price  of  sites 
for  outfall  works 

l-eyton  U.D.C— The  sewers  in  the  Cawn  Hall  district 
are  to  be  reconstructed  at  a  cost  of  £1,623. 

Teddington   U.D.C— The   tender   of  Messrs.  Cunliffe 

1  at  £10.830,  has  been  accepted  for  the  extension 
of  the  sewage  disposal  works. 

Tyldesley  U.D.C — The  main  outfall  sewer  from  the 
town  to  the  sewage  works  is  to  be  reconstructed  at 
an  estimated  cost  of  £13  500. 

WATER,  GAS,  AND  ELECTRICITY. 

Alloa  T.C — Plans  are  being  prepared  for  the  exten- 
sion of  the  water  supply. 

Bulkington  (Warwickshire)  U.D.C The  council  have 

approached  Mr.  Newdigate,  m.p.,  with  a  view  to 
obtaining  a  supply  of  water  from  his  Weston  estate. 

Chelmsford  T.C — The  tender  of  Messrs.  Davey, 
Paxman  &  Co.,  of  Colche.-ter,  at  £606,  has  been 
accepted  for  a  suction  gas  engine  gas  plant  at  the 
waterworks.  The  tender  of  the  same  firm,  at  £654, 
has  also  been  accepted  for  sinking  a  borehole  at 
Galleywood. 

Darlington  T.C — The  report  of  the  Electricity  Com- 
mittee has  been  approved  providing  for  the  installa- 
tion of  -a  new  generating  plant  at  a  cost  of  £20,290. 

Dudley  T.C — The  Streets,  Tramway,  and  Lighting 
Committee  have  considered  the  question  of  the  light- 
ing of  the  courts,  throughout  the  borough,  and  a  re- 
port is  being  prepared  by  the  borough  surveyor  (Mr. 
J.  Gammage),  assisted  by  the  inspector  of  nuisances, 
giving  the  area  of  each  court  and  other  information 
for  the  guidance  of  the  committee. 

Inverness  T.C— Sanction  is  being  sought  for  a  loan 
to  enable  the  council  to  lay  new  water  mains  and 
double  the  main  supply  pipe  between  Loch  Ashie 
and  the  reservoir,  and  for  the  provision  of  a  supple- 
mentary .supply  from  Loch  Duntalchaig  to  Loch  Ashie. 
The  estimated  cost  of  the  additional  supply  is  £12,000. 

Langport  R.D.C — The  surveyor,  Mr.  J.  Mathison, 
has  received  instructions  to  prepare  a  scheme  or 
schemes  of  water  supply  for  Huish. 

St.  Austell  U.D.C— A  contract  has  been  entered  into 
with  the  St.  Austell  Electric  Lighting  Company  for 
three  and  a-half  years  for  public  lighting  at  £212 
per  annum. 

Scarborough  R.D.C — The  tender  of  Messrs.  W. 
Morley  &  Son,  of  Keighley,  at  £3,134,  has  been 
accepted  for  the  provision  of  a  water  supply  for  the 
village  of  Snainton.  In  connection  with  the  same 
matter  another  contract  has  been  accepted,  at  £324, 
from  Messrs.  Crossley  Brothers,  of  Hull,  for  motive 
power. 

Spalding  R.D.C— The  council  have  referred  to  a 
committee  a  statement  received  by  Mr.  E.  J.  Silcock, 
Westminster,  with  regard  to  the  South  Lincolnshire 
water  undertaking  acquired  by  the  council,  and  the 
cost  of  completing  it.  The  approximate  cost  of  the 
first  portion  of  the  works  was  put  at  £9,574,  and,  in 
addition,  proposals  were  made  for  the  erection  of 
four  water  towers — at  Pinchbeck,  Surfleet,  Moulton 
Sea's  End  and  Cowbit — which  would  bring  the  total 
expenditure  to  £13,673.  This,  it  was  stated,  would 
involve  a  rate  of  3Jd.  in  the  £  for  thirty  years. 

York  T.C. — The  council  on  Monday  last  approved 
the  promotion  of  the  bill  by  which  the  corporation 
seek  to  acquire  the  undertaking  of  the  York  Gas 
Company,  and  to  acquire  lands  in  connection  with 
their  electricity  undertaking,  and  for  other  purposes. 

MISCELLANEOUS. 

Dewsbury  T.C— Steps  are  to  be  taken  with  a  view- 
to  the  extension  of  the  local  tramways. 

Houghton-le-Spring  U.D.C— It  has  been  decided  to 
form  a  local  fire  brigade,  to  purchase  various  fire- 
extinguishing  appliances,  and  to  ask  the  Durham  and 
Northumberland  collieries  fire  brigade  on  what  terms 
they  will  agree  to  attend  local  fires  when  the  new 
sub-station  is  erected  at  Houghton-le-Spring. 

Kingstown  (Co.  Dublin)  U.D.C — A  resolution  has  been 
adopted  affirming  the  desirability  of  the  council  join- 
ii]'/  with  the  neighbouring  townships  of  Blackrock. 
•md  Killiney  with -a  view  to  erecting  an  up-to- 
date  fire  brigade  station  in  a  central  position,  fully 
•I  with  motor  engine,  for  the  use  of  the  four 
p     mentioned. 
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PERSONAL. 


Mr.  H.  Woodward,  assistant  in  the  Nelson  borough 
engineer's  office,  has  been  voted  an  increase  of  salary. 

Mr.  S.  Beal,  road  foreman  under  the  coiporation, 
has  been  appointed  a  magistrate  for  the  City  of 
Lincoln. 

Mr.  W.  E.  Putman.  borough  engineer  of  Morley, 
lias  resigned,  and  will]  in  future  devote  himself  to 
private  practice. 

Mr.  A.  L.  Thomson,  burgh  surveyor  of  Leslie,  has 
been  appointed  assistant  sanitary  inspector  for  the 
Dundee  district  of  Forfarshire. 

Mr.  A.  H.  Leece,  of  Warrington,  has  been  appointed 
assistant   highway    surveyor    for   the   Frodsham    area  _ 
under  the  Runcorn  Rural  District  Council. 

Mr.  W.  C.  Robson,  of  Fenny  Compton,  has  been 
appointed  highway  surveyor  to  the  Brackley  and 
Middleton  Cheney  Rural  District  Councils. 

Mr.  Thomas  Bull,  of  Sheffield,  has  been  appointed 
surveyor  and  inspector  of  nuisances  to  the  Thurnscoe 
Urban  District  Council,  at  a  salary  of  £140  per 
annum. 

Mr.  Farquharson  Mint-o,  road  surveyor  for  the 
Arbroath  district  of  Forfarshire,  has.  retired  on  a 
pension  of  £100  a  year,  after  thirty-eight  years' 
service. 

Mr.  J.  G.  Alexander,  an  assistant  surveyor  to  the 
Westminster  City  Council,  has  resigned  his  position, 
having  secured  the  appointmerot  of  chief  surveyor 
at  Gawnpore. 

Mr.  H.  C.  H.  Shenti.n,  o&  the  firm  of  Messrs.  Shenton 
&  Easdale,  civil  engineers,  of  28  Victoria-street,  West- 
minster, S.W.,  has  received  instructions  from  the 
Ringwood  Rural  District  Council  to  inve^t:gate  and 
generally  report  upon  the   sanitation   of  the   town. 

Mrs.  Stratten  Boulnois  wishes  to  express  her  deep 
gratitude  for  all  the  sympathy  and  kindness   shown 

to  her  in  the  bereavement  which  she  recently  suffered 
by  the  death  of  her  husband— who,  as  we  stated 
last  week,  was  the  sole  surviving  brother  of  Mr.  H. 
Percy  Boulnois,  m.inst.c.e. — and  hopes,  later  on,  to 
be  able  to  thank  individually  those  who  have  shown  it 
so  fully. 

FOR    OTHER    ADVERTISEMENTS 


See  Kim 
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THOROUGH   OF    SOUTHEND-ON-SEA. 
-L>  REFUSE  DESTRUCTOR  CELLS. 

The  Corporation  of  Southend-on-Sea  is  prepared  to 
receive  Tenders  for  the  construction  of  six  refuse 
destructor  cells. 

General  Conditions,  Specification,  Form  of  Tender 
and  Drawing  may  be  obtained  on  and  after  Saturday 
January  11th,  on  application  to  Mr.  Ernest  J.  Eiford, 
m.inst.c.e.,  borough  engineer.  Municipal  Buildings, 
Southend-on-Sea,  on  payment  of  a  deposit  of  Two 
Guineas,  which  will  be  refunded  on  receipt  of  a 
bond-fide  Tender  and  the  return  of  all  documents. 

Tenders,    endorsed  "Refu-e    Destructor,"  must    be 
delivered     not     later     than     9     a.m.     on     Saturday. 
February   1st.     The    Corporation    do    not    bind    them- 
selves to  accept  the  lowest  or  any  Tender. 
(By  Order) 

H.  J.  WORWOOD. 

Town   Clerk. 
Town  Clerk's  Office, 
Southend-on-Sea. 
February  9,  1913. 


E 


SSEX     COUNTY     COUNCIL     HIGHWAYS 
COMMITTEE. 

The  Essex  County  Council  are  prepared  to  receive 
Tenders  for  the  year  ending  31st  March,  1914,  for 
the  Supply  of  Stoneware  Pipes,  &c. 

Forms  of  Tender,  and  the  special  envelope  in  which 
the  Tenders  are  to  be  delivered,  and  all  other  infor- 
mation and  particulars,  can  be  obtained  at  the 
County  Surveyor's   Office   at  Chelmsford. 

Tenders  to  be  delivered  on  or  before  Saturday,  the 
18th  day  of  January,  1913. 

PERCY  J.  SHELDON,  m.instce.. 
County  Surveyor. 
Offices  of  the  County  Surveyor, 
Chelmsford. 

January  8,  1913. 


THOROUGH   OF   CHELTENHAM. 
-L>  YEARLY    TENDERS. 

Tenders  are  invited  for  the  Supply  of  the  following, 
for  the  year  ending  31st  March,  1914:  — 

Portland  Cement,  Forage,  Stoneware  Pipes,  Broken 
Stone,  Kerbs  and  Setts,  Disinfectants,  Oils,  Colours, 
&.C.,  Ironmongery  (including  Wrought-iron  Tree 
Guards),  Timber  (including  Wheelbarrows  and  Street 
Orderly  Trucks),  Indiarubber  Goods,  Lead  (Sheet. 
Pipe  and  Tape),  and  Brass  Fittings-,  Tools  for  High- 
ways, &c,  Wrought  Iron,  Steel,  Files,  &c,  Electric 
Light  Fittings,  Household  Goods,  Sundries.  &c.  (in- 
cluding Cotton  Waste,  Bathing  Drawers,  Towels, 
Boad  Brooms,  &c),  Lias.  Lime,  Bricks,  &c,  Clothing 
(including  Uniforms,  Flannel  Suits,  Waterproofs, 
Overalls,  &c),  Cast-iron  Pipes  (for  two  years). 

Forms  of  Tender  may  be  obtained  from  the  under- 
signed, to  whom  sealed  and  endorsed  Tenders  are  to 
be  delivered  not  later  than  30th  January,  1913.  The 
lowest  or  any  Tender  will  not  necessarily  be  accepted. 

J.  S.  PICKERING, 

Borough    Engineer. 
Municipal  Offices, 
Cheltenham. 

January  8,  1913. 


B 


OROUGH   OF    SOUTHEND-ON-SEA. 


WESTERN    ESPLANADE    EXTENSION 

(Section  No.  3). 


TO   CONTRACTORS. 

The  Corporation  of  Southend-on-Sea  is  prepared  to 
receive  Tenders  for  the  Construction  of  the  above 
Esplanade  Works. 

Plans  may  be  seen.  Specification  and  Bill  of 
Quantities  and  Form  of  Tender  obtained,  on  applica- 
tion   to    Mr.    Ernest   J.    Eiford,   m.inst.c.e.,    Borough 

'■''■<■-  r,   Municipal   Buildings,    Southend-on-Sea,   on 

and  after  Thursday,  the  16th  inst..  on  payment  of  a 
deposit  of  Five  Guineas,  which  will  be  returned  on 
receipt  of  a  bond-fide  Tender  -and  the  return  of  all 
document-. 

Sealed  Tenders,  endorsed  "Tenders  for  Western 
Esplanade  Extension,  Section  No.  3,"  to  be  delivered 
at  my  Office  not  later  than  9  a.m.  on  Thursday, 
-January   30th,   1913. 

The  Corporation  do  not  bind  themselves  to  accept 
the  lowest  or  any  Tender. 

(By  order) 

H.  J.  WORWOOD. 

Town  Clerk. 
Town  Clerk's  Office, 

Southend-on-Sea. 
January  7,  1913. 


B 


OROUGH   OF   RICHMOND    (SURREY). 
ASSISTANT  WATER   ENGINEER. 


Applications  are  invited  for  the  appointment  of 
Assistant  Water  Engineer  for  the  Borough  of  Rich- 
mond (Surrey). 

Salary  £250  per  annum,  payable  monthly. 

Applicants  must  be  between  25  and  30  years  of  age. 

The  person  -appointed  must  be  prepared  to  reside 
in  the  Borough  within  reasonable  distance  of  the 
Waterworks,  and  must  possess  a  knowledge  of  elec- 
trical, steam  and  deep  well  pumping  machinery,  and 
general  engineering  work  as  applied  to  waterworks 
and  water  distribution,  -and  have  special  experience 
in  the  prevention  of  waste.  His  duties,  under  the 
direction  of  the  Water  Engineer,  will  comprise  gene- 
ral assistance  in  all  the  work  of  the  Water  Depart- 
ment. 

Applications,  on  Fo-rm=  to  be  obtained  from  the 
undersigned,  together  with  copies  of  three  recent 
testimonials,  must  reach  the  Town  Clerk  on  or  before 
Monday,  the  27th  day  of  January,  1913. 

Personal   canvassing  is  strictly  prohibited. 


HENRY  SAGAE, 

Town  Clerk. 


Town  Hall, 

Richmond  (Surrey). 

January  7,  1913 


PUPIL. — Westminster  Consulting  Engineer  has 
vacancy  for  man  with  some  knowledge  of  Draw- 
ing and  Design,  Civil  and  Mechanical  Work.  Small 
premium. — Write    Box    126,    c/o    Brown's.    21    Tothill- 

street,  Westminster. 
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LONDON  COUNTY  COUNCIL  WORK1  DURING  1912. 

Tn  its  customary  New  Year's,  review  the  Tunis 
describe?  as  singularly  eventful  the  work  of  the  London 
County  Council  during  the  past  twelve  months.  It 
points  out  that  the  King  twice  showed  his  interest 
in  the  work  done  at  Spring  Garden-,  one  of  the  occa- 
sions being  when  His  Majesty  laid  the  foundation- 
stone  of  the  new  county  hall  at  Westminster — which, 
to  quote  his  own  words,  is  to  "  remove  a  reproach 
which  falls  upon  no  other  capital  city."  In  March 
Captain  S  win  ton  was  elected  chairman,  but  as  he  was 
soon  after  appointed  to  preside  over  the  Delhi  Town 
Planning  Committee.  Lord  Cheylesmore  succeeded 
him  .as  chairman.  The  increased  popularity  of  the 
motor-omnibus  and  a  decrease  of  £80,000  in  the 
council's  tramway  receipts  gave  rise  to  much  discus- 
sion, and  few  meetings  have  passed  without  some 
debate  on  the  traffic  question,  the  need  of  an  inde- 
pendent traffic  board  having  been  frequently  urged. 
In  February  the  Road  Board  suggested  that  the 
council  should  unite  with  the  other  authorities  con- 
cerned in  the  construction  of  a  new  approach  road 
from  West  Cromwell-road  to  Hounslow,  at  a  cost 
approximately  of  £1,750,000,  towards  which  the  board 
was  prepared  to  contribute  one  half  of  the  oust ;  but 
the  council  was  unable  to  fall  in  with  the  proposal. 
and  it  was  resolved  to  approach  the  Road  Board 
with  the  view  of  co-operation  in  other  traffic  im- 
provements. The  council's  decision  to  apply  fol- 
lowers to  construct  a  tramway  across  the  new  St. 
Paul's  Bridge  and  to  continue  it  in  a  subway  under 
St.  Paul's-churchyard  to  Cheapside  has  led  the  Dean 
and  Chapter  of  the  Cathedral  to  call  attention  tn 
the  possibility  of  danger  to  the  building  under  their 
care. 

Among  other  things,  the  council  decided  to  rebuild 
the  Sessions  House  at  Newington.  and  to  apply  to 
Parliament  for  powers  to  rebuild  Lambeth  Bridge. 
though  the  House  of  Commons  earlier  in  the  year 
rejected  the  same  proposal.  A  notable  step  towards 
the  full  development  of  Kingsway  was  taken  when 
the  council  sold  to  the  Commonwealth  of  Australia 
the  crescent  site  between  Aldfwych  and  the  Strand. 
The  price  paid  was  £379,756. 


Road   Upkeep   in   London — According    to   the   Local 
Taxation  Return   for  the  year  1910-11.  the   aggregate 
length    of   public    roads    maintained    by    the    metro- 
politan borough  councils  in  that  year  was  2,144  miles, 
being  £277  per  mile. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.   R.   J.    Thomas,    m.inst.c  r. 
County  Surveyor,  Buckinghamshire. 


COUNCIL   MEETING. 

\t   a  meeting  of  the  council  held   at    the  offices   of 

the  institution  on  Saturday  last    (hero  were  present: 

R.    J     Thomas     (president,     in     the     chain. 

W.  Harpur,  H.  T.  Wakelam,  W.  T.  Lancashire,  W.  H. 

tt,  T.  Moulding,  J.  W.  Cockrill.  I.  S.  Pickering, 

E.   R.  Matthews,  C.  Brownridge,  G.  F.  Carter,  E.  B. 

Martin,  E.  P.  Hooley,  A.  D.  i  i  W.  N.  Blair, 

<>    E.  Winter,  J.  P.  Barber,  R.  H.  Dorman,  T.  W.  A 

I  lay  war  and  H.  A.  Gil 

<  cretary). 

Elected  as  Members.— Messrs.  A.  C.  Tipple,  deputy 

bo-rough    engineer    and    surveyor,    Halifax;     E.   W. 

Pnllen,     district     surveyor     to     the     Herts     County 

Council:    R.   W.    ILndhaugh,    surveyor   to   the    Ham 

Urban   District  Council;    A.    E.    Newey,   surveyor    to 

the  Foleshil!   Rural    Di-  I,    F.    1.    Burch, 

t  to  the  East  Dereham   Urban 

Distric '  1 1    I '  bt  and  sun  i 

•   lop)  Urban  District  Council ;  R.  C. 
N.   Nei  Kingsbury  Urban  Di- 

F.  Brit*         i  r  to  thl   Dofl   i  Here 

ford)  Rural  \>  J.  M    C.  Lyon     d  putj 

surveyor,  '  Louth;    A    .J.  Lander,  chief 

mt  to  county  engineer,  Middlesex;  G.  L  Mur- 
ray, surveyor  to  the  Hexham  Urban  District  Council; 
W    I    F  ixnty  purveyor,  Dorset ;  W.  Gregory. 

•  ..     II    rtford    County    Council; 
\    W.  Callaway,  surveyor  to  the  Nailsworth    Urban 


District  Council;   F.  W.  Smart,  chief  assistant  to  the 

Bedford  County  Council ;  W.  Owen,  surveyor  to  the 
Menai  Bridge  Urban  District  Council;  J.  Storrar, 
road  surveyor,  suburban  district,  County  of  Mid- 
lothian; F.  Hill,  deputy  surveyor  and  water  engineer, 
Lancaster;  P.  S.  Bennett,  surveyor  and  inspector  of 
nuisances  to  the  Ramsay  Urban  District  Council; 
R.  A.  Rogers,  surveyor  and  water  engineer  to  the 
Newton  Abbot  Rural  District  Council;  and  T.  A.  F. 
Phillips,  chief  assistant  to  county  surveyor,  Wr-i 
Sussex. 

Elected  as  Associate  Members.— Messrs.  E.  Pilling, 
assistant  surveyor  to  the  Swinton  and  Pendlebury 
Urban  District  Council;  L.  W.  Peach,  chief  assistant 
surveyor  to  the  Cannock  Urban  District  Council : 
S.  C.  Bennett,  engineering  assistant  to  the  Hertford 
County  Council;  T.  Bradshaw,  chief  inspector's 
.assistant,  Thames  Conservancy  Board;  S.  Dean, 
assistant  engineer  to  the  Barnoldswick  Urban  Dis- 
trict Council;  C.  C.  Hancock,  surveyor  to  the  War- 
minster Rural  District  Council;  H.  M.  Lawson, 
deputy  road  surveyor,  Birmingham;  W.  R.  Collins, 
engineering  assistant  to  the  Enfield  Urban  District 
Council;  .1.  R.  Hill,  surveying  assistant  to  Rochdale 
Corporation;  and  B.  D.  Tracy,  assistant  to  city  engi- 
neer, London. 

Elected  as  Students.— Messrs.  V.  E.  R.  Bolton, 
articled  to  E.  E.  Ryder,  Bushey  Urban  District 
Council;  A.  A.  Harrison,  articled  to  the  borough  engi- 
neer, Preston  ;  T.  W.  Noblet,  articled  to  the  surveyor, 
Preston  Rural  District  Council ;  and  N.  D.  Preston. 
assistant  to  the  surveyor  to  the  Ulverston  Rural  Dis- 
trict Council. 

The  council  learnt,  with  regret,  of  the  death  oi  Mr. 
J.  G.  O'Sullivan. 

The  secretary  reported  that  the  second  edition  of 
the  Specification  for  Concrete  Flags  had  been  printed, 
and  oopies  were  now  obtainable,  price  2s.  fid.  each, 
from  Messrs.  E.  &  F.  N.  Spon,  57  Havmarkei.  London 
S.W. 

The  New  Offices  Committee  reported  the  approval 
of  lease  for  new  premises  at  92  Victoria-sfreet.  and 
recommended  the  council  to  authorise  the  president 
lo  sign  on  behalf  of  the  institution.  This  was  unani- 
mously agreed  to,  and  steps  were  ordered  to  lie  taken 
to  complete  removal  at  an  early  date. 

The  General  Purposes  Committee  reported  the  recep- 
tion of  a  deputation  from  the  National  Federation  of 
Building  Trades  Employees  in  support-  of  the  Fede- 
ration's objection  to  certain  exemptions  contained  in 
the  draft  arbitration  clause,  referred  to  in  the  annual 
report  of  council.  1911-12  (pp.  462,  463  and  464  of 
vol.  38  of  the  ''Proceedings").  After  discussion,  the 
deputation  had  expressed  their  agreement  with 
clauses  A,  B.  C,  D,  E.  G.  I  and  M,  and  the  commattw 
promised  to  consider  further  the  remaining  para- 
It  was  resolved  that  the  request  for  the  re- 
ception of  a  deputation  from  the  Confederation  of 
Master  Plasterers,  Plumbers  and  Slaters  with  respect 
lo  jub-contractors  in  relation  to  main  contractors  be 
acceded  to. 

On  the  recommendation  of  the  Town  Planning  Com- 
mittee, it  was  resolved  to  issue  revised  conditions  for 
the  competition  for  the  laying  out  of  a  seaside  plea- 
sure resort  to  be  held  in  connection  with  the  annual 
meeting  in  July.  1913.  The  paragraphs  C  and  D  re- 
quiring details  of  works,  and  a  bird's-eye  view  of  the 
town,  and  the  paragraph  calling  for  tram 
i\-e,  to  be  shown,  to  be  deleted. 

On  the  recommendation  of  the  Constitution  Com- 
bhe  affiliation  of  the  Association  oi  i 
Surveyors  of  Ireland  with  the  institution  was  agreed 
to  and  the  Art  :1 lered  to  be  signed.  The  appli- 
cation of  the  Institution  of  Local  Goveri 
neers  of  Nev  Zealand  was  agreed  to,  and  it,  Mas  re- 
solved  to   offer   them   affiliati n    the     ami 

as  was  granted   to  the  Irish  and  Scottish  Sur 
Associations.       The    suggestion    that     examinations 
should  be   held   in   New  Zealand   aP    in     India    ami 
Africa  v  I     md  ■  ■         creta  n  structed 

to   complete   the    necessary    details.    The   com, 
of  the  constitution  of  the  Mutual  Defence  Fund  was 
reported,  and  the  council  approved  annua"! 
to  this  fund  as  follow.-:  Members  7s,  6d 
members  &s.,  students  2s.  6d. 

Mr.  J.  W.  Cockrill  was  unanimously  nominated  for 
the   office   oi    pros  ideni    for    t<he    ensuing    y<  ar,   and 
l    S    Pickering,  T.  W.  A.  Hay  ward,  and  H.  T. 
Wakelam     we  ;     mously     nominated    as     vice- 

presidents.  Mr.  Chas.  Jones  and  Sir  James  Lemon 
were  unaninioii  I     nominated  for  the  respective  office* 

of  honorary    ■  md  honorarj    '■    for  the 

nng  year. 


Jatmtari    10,    1918. 


AND    COUNTY    ENGINEER. 
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The  secretary  was  instructed  to  send  a  letter  of 
thanks  tp  the  V.A.L.G.O.  for  their  kind  assistance 
in  the  case  of  Mr.  Jones's  Colwyn  Bay  libel  action. 

Mr.  G.  F.  Carter  was  nominated  to  represent  the 
institution  on  the  Engineering  Standards  Sub-com- 
mittee on  Cast-iron  Pipes. 


SOUTH  WALES  DISTRICT  MEETINC. 

District    Chairman— Mr.    W.    Hajrjpur,    H.IMST.C.E., 

Cardiff. 

A  meeting  of  the  institution  will  be  held  in  the 
South  Wales  District  at  the  Guildhall,  Swansea,  to- 
morrow (Saturday). 

Programme. 
11.30  a.m.— Meeting  of  members  of  South  Wales  Dis- 
trict at  the  Guildhall,  Swansea,  for  the  pur- 
pose of  electing  a  district  committee. 

12  i i.— General    meeting    at    Guildhall,   Swansea, 

where  the  members  will  be  received  by  the 
mayor.  Proceed  to  Castle-street  and  inspect 
street  widening  and  construction  of  tram- 
ways by  the  corporation  and  erection  of 
new  buildings.    Thence  to  Hotel  Cameron. 

1  p.m.— Luncheon    at    Hotel     Cameron,    High-street 

(tickets  2s.  6d.  each). 

2  p.m. — Drive  by  way  of  High-street,  where  tramways 

recently  constructed  will  be  inspected,  to 
destructor  (tickets  Is.  6d.  each).  Inspection 
of  the  Pentre  Valley,  Burlais  Brook  culvert, 
the  destructor  and  its  recent  improvement?, 
the  slab-making  plant  and  the  house?  erected 
by  the  corporation. 
4  p.m.  -Return  to  Hotel  Cameron.  Light  refresh- 
ments provided  by  the  borough  surveyor. 
Discussion  on  paper  entitled  "  Swansea 
Tramways,  Past,  Present  and  Future,"  by 
Mr.  G.  Swarbrick,  deputy  borough  surveyor 
(member),  and  the  paper  entitled  "  The  De- 
velopment of  the  Pentre  Valley  in  Relation 
to  the  Destructor,"  by  Mr.  G.  11.  Bell, 
assistant  borough  surveyor  (Assoc.  Member). 
Papers  will  be  taken  as  read. 
H.  At.ex.  Clarke, 

Hon.   District  Secretary. 
Council  Offices, 

Briton  Ferry, 


NORTH-EASTERN  DISTRICT. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 


Notice  is  hereby  given  that,  under  the  provisions 
of  by-law  14,  nominations  for  the  council  of  1913-14 
must  be  received  by  me  not  later  than  Februarv  1, 
1913. 

Each  member  or  Associate  member  of  the  institu- 
tion  is   entitled    to    nominate    one    member   or    asso- 
ciate member  for  the  council.     Nomination?  must  be 
accompanied  by  the  consent  of  the  nominee. 
SOUTHERN   DISTRICT   MEETINC. 

A  meeting  of  the  Southern  District  will  be  held  at 
Southampton  on  Saturday,  February  22nd  next. 

Thomas  Cole, 
11  Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


I're*ide7d — Mr.    Frank    Latham,    m.inst.c.e.i.,    f.s.e. 
Borough   Engineer   and    Surveyor,   Penzance. 


NORTHERN  DISTRICT. 

The  meeting  fixed  for  Saturday,  December  14th. 
which  was  postponed  owing  to  the  N.E.R.  strike,  will 
be  held  to-morrow  (Saturday)  in  the  town  hall,  New- 
castle-on-Tyne, at  3  o'clock,  and  the  Annual  Dinner 
will  follow  at  the  Turk's  Head  Hotel,  at  6  o'clock. 


Union  Offices, 

Darlington. 


John  Robinson, 

Hon.   District  Secretary. 


COUNCIL     MEETINCS. 

The  next  council  meeting  will  be  held  at,  39  Victoria- 
street  on  Wednesday.  January  29th,  at  6  o'clock. 
The  following  council  meetings  have  been  arranged : 
February  22nd,  Newcastle-on-Tyne;  March  26th, 
London;  April  30th,  London;  May  31st.  Manchester; 
June  28th.  London;   July  3r»th,  London. 


SOUTHERN    DISTRICT. 

A  visit  will  be  paid,  by  kind  permission  of  the 
authorities,  to  the  Royal  Arsenal,  Woolwich,  on 
Thursday,  January  30th.  Members  will  meet  at  the 
main  gates  of  the  Arsenal,  Beresford-square,  at  2 
o'clock  sharp,  and  the  hon.  secretary,  Mr.  Arthur 
Palmer,  Town  Hall,  Greonwieh-road,  Greenwich,  S  E., 
requests  that  those  intending  to  be  present  will 
notify  him  by  the  25th  inst.,  in  order  that  the  neces- 
sary arrangements'  as  to  guides  may  be  made.  Mem- 
bers of  other  districts,  of  the  institution  are,  of  course, 
cordially  invited  to  attend,  and  the  opportunity  to 
visit  these  colossal  workshops  is  one  that  should 
appeal  strongly  to  all. 

WESTERN    DISTRICT. 

A  meeting  (oi  which  full  programme  will  be  issued 

laler)    will     be    held    at     Birmingham    on    Saturday, 
February  8th  or  loth. 

GENERAL    MEETINC. 

A  visit  will  be  paid  lo  the  Building  Exhibition  at 
Olympin  on  April  12th,  by  kind  permission  of  the 
promoters.    Full  particulars   will   be  issued   later. 

B.  Wyand, 
39  Victoria-street,  S.W.  Secretary. 


APPOINTMENTS  VACANT. 

orrioiai  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursday*  will  bo  Inserted  in  the  following  day's  Issue,  but  those 
reeponsibls  for  their  despatch  are  recommended  to  arrange  that  they 
ihall  reach  The  Suevitob  off.ee  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  ths  weekly  List  of  summaries.  Such  advertisementt 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Holborn), 
subject    to    later   eon/irmotion   by   letter. 


SURVEY'  >R.  -January  11th.  -To  take  charge  of 
construction  of  sewage  disposal  works,  for  the  Ches- 
terfield Rural  Di-trict  Council.— Mr.  R.  P.  Hart- 
\\  right,  clerk. 

ROAD  SURVEYOR.-  -January  llth.—Inverness- 
shire  County  Council.  £200  per  annum.— Mr.  W. 
Mackay,  district  clerk,  19  Union-street,  Inverness. 

HIGHWAY  SURVEYOR. -J angary  17th.— Duiver- 
ton  Rural  District  Council.  £130  per  annum.— Mr. 
R.  Sowton  Barrow,  clerk. 

BRIDGE  AND  ROAD  SURVEYOR.-January  18th. 
—Devon  County  Council.  £400  per  annum.— Mr.  F. 
Bailey,  clerk,  The  Castle,  Exeter. 

CLERK  OF  WORKS.— January  18th.— Corporation 
■  if   Banbury— Mr.    A.    Stockton,    town   clerk. 

ROAD  FOREMAN— January  20th.— Stourbridge 
Urban  District  Council.  35  =  .  per  week,  with  house. 
Mr.   Fredk.   Woodward,   surveyor. 

FOREMAN.— January  20th—  Corpora  to,,  of  Beocief 
r     week.— Mr.    O.    L.    Hamby,     borough     sur- 
veyor. 

SEWAGE    WORKS    MANAGER.-January    22nd, 
Harpenden    Urban    District     Council.  —  Mr.    C.    S. 
Tuckey,   clerk,   High-street,    Harpenden. 

SANITARY  INSPECTOR,— January  23rd. -Isling- 
ton Borough  Council.  £148—  £184.-Mr.  W.  F.  Dewey, 
town  clerk. 

SURVEYOR'S  JUNIOR  ASSISTANT.  —  January 
23rd.  — Corporation  of  Worthing.  £85— £110  per 
annum.— Mr.  W.  Verrall,  town  clerk. 

ENGINEERING  ASSISTANTS.— January  27th— 
For  municipal  engineer's  staff  in  a  large  town  in  the 
Midlands.  £130— £150.— Box  1,212,  The  Surveyor, 
24  Bride-lane,  Fleet-street,  London,  E.G. 

WORKING     SUB-FOREMEN     OR     GANGERS, 
January  27th.— Hampshire  County  Council.    30s.— 40s. 
per   week.— Mr.   W.  J.   Taylor,  county   surveyor.   The 
.Castle,  Winchester. 

ASSISTANT  ENGINEERS.  —  May  1st— Indian 
Public  Works  and  State  Railway  Departments.- 
Seoretary,  Public  Works  Department,  India  Office. 
London,"  S.W. 

ASSISTANT  ENGINEER.— Public  Works  Depart- 
ment of  the  Federated  Malay  States.  £360— £480,  with 
allowances.— Messrs.  Gregory.  Eylee,  &  Waring,  12 
Dean's-yard,   Westminster. 

DIVISIONAL  ENGINEER.— Public  Works  De- 
partment of  the  Government  of  Jamaica.  £400— £50<». 
—Crown  Agents  for  the  Colonies,  Whitehall-gardens. 
London.  S.W.  Quote  M.5791  on  left-hand  top  corner 
of   application. 

SECOND-CLASS  OVERSEER.— Public  Works.  De- 
partment of  Hong  Kong.  £165— £225.— Crown  Agents 
for  the  Colonies.  4  Whitehall-gardens,  London,  S.W. 
Quote  M.5627  on   left-hand   top  corner  of  application. 
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MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will   bo  Inserted   in  the  following  day's  Issue,  but  theu 

rt»ponAkle  for  thfir  despatch  are  recommended  to  orrang*  that  th,«y 
thall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
*h«ir  inclusion  in  th4  weekly  list  of  luminuriei.  Such  advertisements 
may,  in  case*  of  emergency  only,  be  telephoned  (No.  1369  Holborn), 
tvbjfct    to    Iai«r   eonjirmation   by   Utt*r. 


SWAFFHAM.— January  25th.— Plans,  specifications 
and  estimates  for  workmen's  dwellings,  for  the  rural 
district  council.  A  premium  of  £10  is  offered  to  the 
-elected  plan.— Mr.  Sydney  Matthews,  clerk. 

JAMAICA.— January  31st.— Plans  for  municipal 
buildings  to  cost  £9,000.  A  premium  of  £100  is  offered. 
Messrs.  Young.  Limited,  60  Fenchurch-street,  London, 
E.C. 

HEMEL  HEMPSTED.— January  31st.— Design  for 
a  housing  scheme,  comprising  twenty-five  houses,  for 
the  town   council.— Mr.  A.   E.   Usher,  town   clerk. 

HARROGATE.— February  3rd.— Designs  for  a  coun- 
cil school,  for  675  children.— Mr.  C.  E.  Rivers,  Assoc. m. 
ixst.c.e.,  borough  engineer. 

DUBLIN.— February  6th.— Designs  for  municipal 
buildings  for  the  corporation.  The  proposed  expendi- 
ture is  £50,000,  and  the  author  of  the  design  placed 
first  will  be  appointed  to  carry  out  the  scheme  on  a 
5  per  cent  basis.  Premiums  of  £150  and  £100  are 
offered.  The  assessor  is  Mr.  Albert  E.  Murray,  f.r.i.b.a. 
-The  Town  Clerk. 

RANGOON.— March  1st.— Designs  for  municipal 
buildings.  Premiums  are  offered  of  £300.  £200.  and 
£100.— The  Clerk  to  the  Rangoon  Municipality. 

WINNIPEG.— March  1st,— Designs  for  city  hall. 
Limited  to  British  architects  in  Canada.  Premiums 
are  offered  of  5,000  dols.,  3,000  dols.,  and  2,000  dols  — 
The  Clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  wilt  bo  Inserted  in  the  following;  day's  Issue,  but  thou 
re$poneible  for  their  despatch  are  recommended  to  arrange  that  they 
ihall  reaeh  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
th«ir  inclusion  in  th«  weekly  list  of  tummariet.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No,  1369  Holbort:). 
•vbjict    to    later   confirmation   by   tetttr. 


Buildings. 

CORNWALL.— January  11th.— For  building  a  school 
at  Tintagel,  for  the  Education  Committee.— Mr.  F.  R. 
Pascoe,  secretary,  County  Hall,  Truro. 

PEMBROKE.— January  11th.— For  the  erection  of 
a  school,  for  the  Education  Committee.— Mr.  H.  E.  H. 
Jones,  clerk.  County  Education  Offices,  Haverford- 
west. 

ILFORD.— January  11th.— For  the  erection  of  a 
refuse  destructor,  for  the  urban  district  council.— Mr. 
Adam  Partington. 

HADLEIGH.— January  11th.— For  the  erection  of 
eight  cottages,  for  the  urban  district  council.— Mr 
C.  J.  Grimwade,  clerk. 

SOUTH  MOLTOX.— January  11th.— For  the  erec- 
tion of  ten  cottage-,  for  the  corporation. — Mr.  H.  C. 
E.  Rayner,  borough  surveyor. 

HASTINGS.— January  lgth.— For  building  two 
-  at  the  waterworks,  for  the  corporation.— Mr 
)>en.  F.  Meadows,  town  clerk. 

BECKENHAM.— January  13th.— Fot  the  erection  oi 
r-boarded  potting  shed  and  office,  for  the 
urban  district  council.— Mr.  F.   Stevens,  clerk. 

FLINT.— January  14th.— For  the  erection  of  an  ele- 
mentary school,  for  the  county  council. — Mr.  Sam. 
Evans,  county  surveyor,  County   Offices,  Mold. 

DURHAM.— January  14th.— For  the  erection  of  an 
infants'    school,  for    the    county  council. — Mr.    A.    J. 
a,  clerk  to  the  Education  Committee.  Shire  Hall, 
Durham. 

LANCASHIRE.     January  14th.— For  the  erection  of 
ool,    for    the    Education    Committee.  —  Mr.    H. 
Littler,  county  architect,   16  Ribblesdale-plaee,  Pres- 
ton. 
HASTINGS.    January    Nil,      For    the 
crete  and  rolled 
porat'on.    Mr.   Ben     !■'.   Meadow  .  town  clerk. 

KENT— January  14th.— For  building  a  lock-up  at 
Hythe,    for    I  council,    Mr.    F,    W.    Ruck, 

architect,  Maidstone. 


LITTLEHAMPTON.-^Ianuary  14th.— For  the  erec- 
tion of  a  destructor,  for  the  urban  district  council. — 
Mr.  H.  A.  Johnson,  15  The  Exchange,  Bradford. 

MANCHESTER.— January  15th— For  the  construc- 
tion of  a  public  library,  for  the  corporation. — Mr. 
Thos.  Hudson,  town  clerk. 

KIRKCONNEL.— January  15th.— For  the  erection 
of  a  public  school,  for  the  School  Board.— Mr.  R. 
Wilson,  clerk,  Sanquhar. 

SOUTHGATE.— January  16th.— For  the  erection  of 
Lavatory,  stables,  and  store-room,  for  the  urban  dis- 
trict council. — Mr.  W.  M.  Ellenor,  clerk. 

GLAMORGAN.— January  16th.— For  the  erection  of 

a  cottage  and  outbuildings,  for  the  county  council. — 
Mr.  T.  Mansel  Franklen,  clerk,  County  Hall,  Cardiff. 

HERTS.— January  17th.— For  the  erection  of  four 
cottages,  for  the  county  council. — Mr.  J.  Weall,  sur- 
veyor,  38   High-street,   Watford. 

SHERINGHAM.— January  20th.—  For  the  con- 
struction of  retaining  walls,  promenade  and  shelter, 
for  the  urban  district  council. — Mr.  Edgar  C.  Rolfe, 
clerk. 

SOUTHAMPTON.— January    20th.— For     extension 

ol    retaining    wall,    for    the   county    council. — Mr.    H. 
Barber,  clerk.  The  Castle,  Winchester. 

CHESTER.— January   20th.— For    the    erection     of 
isolation   hospital,   for  the    Committee   of   Visitor.-. 
Mr.   A.   Hornby,  clerk,  Upton  Asylum,   Chester. 

GLASGOW.— January  20th.— For  the  erection  of 
bathrooms  at  Tradeston  gasworks,  for  the  corpora- 
tion.— Mr.  J.  Lindsay,  town  clerk. 

ST.  HELENS.— January  2lst.— For  the  erection  of 
a  school,  for  the  Education  Committee.  —  Mr.  P. 
Sharp,    secretary,   17   Cotham-street,    St.   Helens. 

HEREFORDSHIRE.— January  21st— For  the  con- 
struction of  a  bridge  over  the  Sapey  Brook,  for  the 
Roads  and  Bridges  Committee.  —  Mr.  G.  H.  Jack, 
county  surveyor,   Shire   Hall,  Hereford. 

KENT. — January  21sit. — For  widening  a  bridge,  for 
the  county  council. — Mr.  F.  W.  Ruck,  county  archi- 
tect, Maidstone. 

EAST  SUFFOLK.— January  22nd.— For  the  con- 
struction of  a  temporary  bridge,  for  the  county 
council. — Mr.    H.    Miller,    county   bridge    surveyor. 

WEST  RIDING.— January  24th— For  alterations 
and  additions,  to  a  school,  for  the  Education  Com- 
mittee.—Mr.  F.  A.  Darwin,  County  Hall,  Wakefield. 

HARROW-ON-THE-HILL.— January    25th.— For  the 

erection  of  public  offices,  for  the  urban  district  coun- 
cil.— Mr.  J.  P.  Bennetts,  surveyor. 

NORTHAMPTONSHIRE.^January  25th.— For  the 
supply  of  broken  granite,  for  the  county  council. — 
Mr.  C.  S.  Morris,  county  surveyor. 

IPSWICH. — January  27th. — For  building  concrete 
intake  chamber  and  other  works,  for  the  corporation. 
— Mr.   F.   Ayton,   Constantine-road. 

SAFFRON  WALDEN.— January  27th.— For  (he 
erection  of  a  brick  water  tower,  for  the  corporation. 
— Mr.  A.  H.  Forbes,  borough  surveyor. 

SUSSEX.— January  28th.— For  the  erection  of  a 
county  high  school  for  girls,  for  the  county  council. — 
Mr.  L.  Thompson,  secretary,  Education  Committee, 
High-street,   Worthing. 

EGYPT. — February  1st. — For  the  erection  of  pump- 
ing station  buildings  at  Kafr  el  Gamus,  for  the  Public 
Works  Ministry.— Controller-General,  Main  Drainage 
Department,    Public   Works    Ministry,    Cairo. 

Iron  and  Steel. 

CHORLEY—  January  11th.— For  the.  supply  of  two 
gas  engines  and  two  pumps,  loan  of  portable  boiler, 
and  laying  water  mains,  for  the  rural  district  council. 
—Mr.  R.  E.  Aspden.  clerk. 

WHITEHAVEN. —January  13th.  —  For  cutting 
trenches  and  removing  cast-iron  pipes,  and  laying 
pipes,  for  the  rural  district  council.  — Mr.  E.  B. 
Oroasdell,  clerk. 

TADCASTER.— January  18th.— For  laying  water 
main,  for  the  rural  district  council.— Mr.  Geo.  A. 
Bromet,  clerk. 

MADRAS.— January  22nd.— For  the  supply  of 
English  stoneware  pipes  and  specials,  varying  from 
4  in.  to  21  in.  internal  diameter,  and  aggregating  a 
length    of    about    165    miles,    for    the    corporation.— 
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James  Mansergh  &  Sun.-,  agents,  5  Victoria- 
street,  Westm  raster. 

ELLESMERE.— January    31st.— For    providing    and 

laying   9000yds.   of   4-in.    and  3-in.    fast-iron   mains, 
sluice  valves,  fire  hydrants  and  air  valves,  for  the  rural 
i  council.- -Mr.  H.  H.  Giles,  clerk. 

BOMBAY.  K  ! unary  18.  —  For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  main, 
for  the  municipality.  —  Mr.  H.  J.  Trivess  Smith, 
hydraulic  engineer,   Municipal   Offices,   Bombay. 

Roads. 

MIDHURST.— January  11th.— For  the  supply  of 
granite  and  tar-macadam,  for  the  rural  district  coun- 
cil.— Mr.  A.  G.  Gibbs,  surveyor. 

ANTRIM— January  11th— For  tar  treatment  and 
steam  rolling  in  certain  roads,  for  the  county  council. 
— Mr.  Alexander  Millar,  deputy  -  secretary,  County 
Courthouse,  Belfast. 

BOURNE.— January  11th.— For  the  supply  of 
granite  and  slag,  for  the  rural  district  council. — Mr. 
T    Lake,  district  surveyor. 

MEATH. — January  11th. — For  the  hire  of  a  traction 
engine,  for  the  county  council. — Mr.  Hugh  J.  Cullen, 
secretary,  Navan. 

GLOUCESTER.— January  13th.— For  the  supply  of 
road  stone,  for  the  county  council. — Mr.  S.  E.  Sinnott, 
county  surveyor,  Shire  Hall,  Gloucester. 

MERIDEN.— January  13th.  —  For  carrying  out 
various  works  in  Coleshiil-road,  for  the  rural  district 
council. — Mr.  A.  W.  Liggins,  clerk. 

WOODSTOCK.— January  13th.— For  the  supply  of 
hand-picked  unbroken  stone,  best  broken  stone  (2-in. 
gauge),  best  double-screened  nuts  (H-in.  gauge),  best 
double-screened  coarse  chippings.  and  binding  chip- 
ping-, and  best  rubble,  for  the  rural  district  council. 
— Mr.  A.  G.  Higgs,  clerk. 

HENDON.— January  13th. — For  making  up  certain 
roads,  for  the  urban  district  council. — Mr.  S.  S. 
Grimley,  engineer. 

HUNSLET. — January  13th. — For  carrying  out  private 
street  works,  for  the  rural  district  council.— Mr.  W.  B. 
Pindar,  clerk. 

LEEDS.— January  13th.— For  works  of  paving  and 
flagging,    for    the    corporation.— Town    Clerk. 

GRANTHAM.— January  15th.— For  the  supply  of 
granite  and  slag,  for  the  rural  district  council. — Mr. 
Aubrey  H.  Malim,  clerk. 

GLAMORGAN.— January  15th— For  the  improve- 
ment of  main  road,  for  the  county  council. — Mr.  T. 
Mansel  Franklen,  clerk. 

WORKSOP.— January  15th.— For  the  supply  of 
slag,  for  the  urban  district  council.  —  Mr.  G.  H. 
Featherstone,  clerk. 

DEWSBURY.— January  15th.— For  works  of  paving 
and  flagging,  for  the  corporation. — Mr.  H.  Ellis,  town 
clerk. 

AXMINSTER.— January  15th.— For  the  supply  of 
clean,  unbroken,  surface  flints,  for  the  rural  district 
council. — Mr.  Cecil  Forward,  clerk. 

HESTON.— January  15th.— For  the  supply  of  tar 
and  Tarvia,  for  the  urban  district  council. — Mr.  H.  J. 
Baker,  clerk,  Council  House,  Hounslow. 

CHELMSFORD.— January  16th.— For  carrying  out 
street  work,  for  the  corporation. — Mr.  G.  Melvin, 
town   clerk. 

SPILSBY.— January  17th.— For  the  supply  of  5,000 
tons  of  broken  granite,  9,500  tons  of  broken  slag,  and 
450  tons  of  slag  drippings. — Mr.  G.  Beaumont  Walker. 
clerk. 

CARLISLE.— January  17th. — For  diverting,  widen- 
ing, strengthening,  altering  gradient,  and  metalling 
Black  well-road,  and  other  work,  for  the  rural  dis- 
trict  council. — Mr.   H.   B.   Lonsdale,   clerk. 

WIRRAL. — January  17th. — For  making  up  work, 
for  the  rural  district  council.— Mr.  W.  H.  Churton, 
clerk   to   the  Highways   Committee. 

CUCKFIELD,  —January  17th.—  For  the  supply  of 
7,000  tons  of  broken  granite,  tarred  material,  and 
flints,  for  the  rural  district  council. — Mr.  C.  H. 
Waugh,  clerk. 

HALIFAX.— January  18th.— For  private  street 
works,  for  the  corporation. — Mr.  J.  Lord,  borough 
engineer. 


NORFOLK.— January  18th. — For  the  supply  of  road- 
men's tools  and  implements,  for  the  county  council.- 
Mr.  T.  H.  B.  Heslop,  county  surveyor. 

NORFOLK.— January  18th.— For  the  supply  of 
granite,  for  the  county  council.  Mr.  T.  H.  B.  Heslup, 
county  surveyor. 

UA1LSHAM.— January  18th.— For  the  supply  of 
granite,  stone,  flints,  beach,  and  cartage,  for  the  rural 
district  council. — Mr.  Edmund  Catt,  clerk. 

ESSEX.— January  18th.— For  the  supply  of  broken 
granite,  for  the  county  council.— Mr.  Percy  J.  Shel- 
don, county  surveyor,  Chelmsford. 

FLINT.— January  18th.— For  the  supply  of  road 
material,  tar  macadam  and  cartage,  for  the  county 
council. — Mr.    Sam   Evans,   county   surveyor.   Mold. 

BANBURY.— January  20th.— For  the  supply  of 
Hartshill  stone,  for  the  corporation.— Borough  Sur- 
veyor. 

ROMFORD.— January  20th.— For  the  supply  of 
blue  Guernsey  hand-broken  granite,  for  the  urban 
district  council. — Mr.   T.  Turvey,  surveyor. 

HEBDEN  BRIDGE.— January  21st.— For  works 
of  paying,  for  the  urban  district  council.— Mr.  T. 
Waddingham,  surveyor. 

SALOP.— January  21st.— For  the  formation  of  a 
new  road,  for  the  coainty  council.— Mr.  F.  Crowte, 
clerk. 

SURREY.— January  21st.— For  the  supply  of  high- 
class  granites,  basalts,  limestone,  slag,  tar-macadam, 
bitumen,  pitch,  tar,  and  tar  oils,  for  the  county 
council. — Mr.    A.    Dryland,   county   surveyor. 

WORTHING.— January  22nd.— For  laying  wood 
paving,  for  the  corporation. — Mr.  F.  Roberts,  borough 
surveyor. 

RHONDDA.— January  23rd.— For  the  supply  of 
granite  or  basalt  macadam  and  limestone  macadam, 
for  the  urban  district  council.— Mr.  W.  J.  Jones,  engi- 
neer and  surveyor. 

ESSEX. — January  25th. — For  the  supply  of  Norway 
granite  kerb  and  setts,  for  the  county  council. — Mr. 
P.   J.   Sheldon,  county  surveyor,  Chelmsford. 

WANDSWORTH.— January  25th.— For  the  purcha.se 
from  the  council  of  a  Leyland  patent  steam  motor 
wagon  fitted  with  interchangeable  tipping  body  and 
1,000-gallon  tank.— Mr.  P.  Dodd,  borough  engineer. 

SCUNTHORPE.— January  29th.— For  making  up  a 
certain  street,  for  the  urban  district  council.— Mr.  W. 
M.  Hett,  clerk. 

DOWNHAM.— January  31st.— For  the  supply  of 
road  materials,  for  the  rural  district  council.— Mr. 
H.  R.   B.   Wayman,  clerk. 

WORCESTERSHIRE.— January  31st.— For  the  sup- 
ply of  50,000  tons  of  granite  and  10,000  tons  of  tar 
macadam,  for  the  county  council.— Mr.  C.  E.  Getfings, 
county  road  surveyor. 

WATFORD.— February  4th.— For  the  supply  of 
distilled  tar,  for  the  urban  district  council. — Mr.  D. 
Waterhouse,  engineer. 

MIDDLESEX.— February  5th—  For  the  supply  of 
12,000  tons  of  hand-broken  basalt,  for  the  county 
council.— Mr.  H.  T.  Wakelam,  county  engineer,  63 
Victoria-street,  Westminster,  S.W. 

HERTFORDSHIRE.— February  5th— For  the  sup- 
ply of  broken  granite  and  slag,  for  the  county  coun- 
cil.— Mr.  Urban  A.  Smith,  county  engineer. 

Sanitary. 

EASTBOURNE.— January  11th.— Fm  additions  to 
sanatorium,  for  the  corporation. — Mr.  W.  C.  Field, 
borough  architect. 

NANTWICH.— January  13th.— For  laying  sewer  and 
manholes,  for  the  urban  district  council. — Mr.  J.  A. 
Cowley,  clerk. 

PONTEFRACT.— January  13th.  —  For  work  of 
scavenging,  for  the  rural  district  council. — Mr.  A.  M. 
Storr,  assistant  overseer. 

CHORLEY.— January  13th.— For  scavenging  work, 
for  the  rural  district  council. — Mr.  R.  E.  Aspden, 
clerk. 

GRIMSBY.— January  13th.— For  the  conversion  of 
premises  into  a  public  convenience,  for  the  corpora- 
tion.— Mr.  H.  Gilbert  Whyatt,  borough  engineer  and 
surveyor. 
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BERMONDSEY.— January  14th.— For  the  erection  of 
a  public  convenience,  for  the  borough  council.— Mr. 
F.  Kyall,  town  clerk. 

MALDENS  AND  COOMBE— January  14th.  For 
supplying  and  fixing  50  B.H.P.  Diesel  oil  engine,  new 
skylights,  engine  foundation,  general  builder's  work, 
8-in.  centrifugal  pump,  feed  pump,  shafting  and  pul- 
leys, belting,  and  repairs  to  existing  pump  at  sewage 
works,  for  the  urban  district  council.— Mr.  James  W. 
Johnson,  clerk. 

LITTLEHAMPTON.— January  14th.— Fur  sewerage 
alterations,  for  the  urban  district  council. — Mr.  H. 
Howard,  surveyor. 

MAEKET  BOSWOETH.— January  15th.— For  laying 
socket-pipe  sewer,  for  the  rural  district  council. — Mr. 
F.  Bouskell,  clerk. 

WELLINGTON.— January  15th— For  the  construc- 
tion of  a  sewer,  for  the  rural  district  council.— Mr.  W. 
Sydney  Price,  clerk. 

CLEETHORPES-WITH-THRUNSCOE.  —  January 
IGth. — For  the  construction  of  an  underground  conve- 
nience.—Mr.  C.  H.  Waithinan,  engineer  and  surveyor. 

HAMBLEDON.  — January  18th.  — For  work  of 
-cavenging,  for  the  rural  district  council. — Mr.  F. 
Smallpiece,  clerk,  138  High-street,  Guildford. 

GRIMSBY.— January  18th.— For  the  construction 
of  i  mile  of  surface-water  sewerage,  for  the  rural  dis- 
trict council. — Mr.  Albert  Hobson,  engineer. 

DURBAN  (Natal).— January  20th.— For  the  supply 
of  stoneware  sewage  pipes,  junctions  and  bends,  for 
the  corporation.— Messrs.  Webster,  Steel  &  Co.,  agents 
to  the  Durban  Corporation,  5  East  India-avenue, 
Leadenhall-street,  London,  E.C. 

LUTON.— January  20th. — For  the  removal  of  house 
refuse,  for  the  rural  district  council.— Mr.  W.  Austin, 
clerk. 

MANCHESTER.— January  20th.— Fox  the  construc- 
tion of  main  drainage  work  (new  outfall  sewer),  for 
the  Rivers  Committee. — Mr.  Thomas  Hudson,  town 
clerk. 

LONDON. — January  21st. — For  the  construction  of 
public  conveniences,  for  the  county  council. — Sir 
Maurice  Fitzmaurice,  County  Hall,  Spring-gardens. 

MADRAS.  — January  22nd. —  For  the  supply  of 
English  stoneware  pipes  and  specials,  for  the  corpora- 
tion.— Messrs,  J.  Mansergh  &  Sons,  agents  to  the  cor- 
poration, 5  Victoria-street,  Westminster,  S.W. 

ISLE    OF    WIGHT.— January   22nd.— For   work   in 
connection  with  an  18-in.  sewer  outfall  pipe,  for  the  j 
rural  district  council. — Mr.  H.  Eldridge  Stratton,  clerk. 

HOVE.— January  24th. — For  the  removal  of  house 
refuse,  for  the  corporation. — Mr.  H.  Endacott,  town 
clerk. 

CANNOCK. — January  24th.— For  the  supply  and 
laying  of  8,000  yds.  of  12-in.,  9-in.  and  6-in.  stoneware 
pipe  sewers,  and  construction  of  manholes  and  flush- 
ing chambers,  for  the  rural  district  council. — Mr.  A. 
W.  Carver,  clerk. 

STOCKTON.— January  25th.— For  the  execution  of 
a  .-eheme  of  sewerage,  for  the  rural  district  council. — 
Mr.  T.  H.  Faber. 

ROMFORD.— January  27th.— For  the  construction  of 
sewerage  works,  for  the  rural  district  council. — Mr.  W. 
•1 .  Grant,  .surveyor. 

ILKESTON.— February  1st.— For  laying  and  jointing 
•iron  pipe  sewers,  concrete  tube  sewers,  stoneware 
pipe  sewers,  construction  of  manholes   and   flushing 
chambers,  and  construction  of  engine-house,  for  the 
■II.— Mr.  S.  F.  James,  town  clerk. 
AMBLESIDE.— February   11th.— For    the    construc- 
tion of  sewage  disposal  works,  for  the  urban  district 
il.     Mr.   G.   Gatey,  clerk. 

POET  BAID.  March  J-t  -For  the  construction  of 
drainage  works,  for  the  municipality.— Mr.  A.  L.Webb, 
1  .«.<;.,  Queen  Anne's  Chambers,  Broadway,  Westmin- 
ster. 

stores. 

ST.  PANGEAS.  January  13th.— For  the  removal  of 
road  sweepings  and  gullcy  soil,  horsing  water  vans, 
horsing  road-sweeping  and  other  machines,  cartage, 
supply  of  timber  and  joinery  materials,  creosoted  deal 
blocks,  jarrah  wood  blocks,  barrows,  truckles,  handles, 
paints,  oils,  candles,  smiths'  and  founders1  works, 
ironmongery,    tools,    Yorkshire    stone     and    artificial 


paving  slabs,  granite  kerbs,  paving  setts,  broken 
granite,  Kentish  rag,  gravel,  bass  brooms,  tarpaulins, 
paints  and  rubber  goods,  pitch,  tar,  creosote  oil,  car- 
bolic powder  and  coke,  for  the  borough  council. — Mr. 
C.  H.  F.  Barrett,  town  clerk. 

CHISWICK.— January  15th.— For  the  supply  of 
horses  and  drivers,  oils,  motor  spirit,  drysaltery,  iron- 
mongery, disinfectants,  cement,  Kentish  flints, 
Guernsey  granite,  granite  kerb,  channel  and  setts, 
York  paving,  tarred  granite  and  limestone  paving, 
for  the  urban  district  council.— Mr.  E.  Willis,  surveyor. 

LAMBETH.— January  16th. — For  the  supply  of  mate- 
rials and  services,  for  the  borough  council. — Mr.  II. 
Edwards,  borough  engineer. 

PLYMOUTH.— January  18th. -For  the  supply  of 
paints,  varnish,  ironwork,  petroleum  oil,  broomheads, 
household  brushes,  iron,  steel,  carbolic  powder,  Port- 
land cement,  lubricating  oils,  tar,  pitch,  painters' 
brushes,  explosives,  soap,  wood  blocks,  creosote,  road 
metal,  disinfectant  fluid,  granite  kerbs,  setts,  white 
lead,  refilling  machine  revolving  brooms,  benzoline  and 
motor  spirit,  tools,  india-rubber  goods,  hose,  ship 
chandlers'  goods,  for  the  corporation. — Mr.  James 
Paton,  borough  engineer  and  surveyor. 

MIDDLESBROUGH.— January  20th.— For  the  sup- 
ply of  annealed  scoriae  (broken  rough  blocks  and 
blocks),  bricks,  castings,  concrete  flags  and  kerbs, 
Portland  cement,  pitch  and  tar,  sanitary  pipes,  gul- 
lies, junctions,  slag,  tarred  whinstone,  limestone, 
granite,  timber,  granite  setts,  brushes,  bolts,  nuts, 
screws,  disinfectants,  general  stores,  glass,  hardware, 
india-rubber  goods,  iron,  steel,  leather  beltings,  oils, 
paints,  varnishes,  packings,  picks,  shovels,  shafts, 
polishes,  cleaning  materials  and  ropes,  for  the  cor- 
poration.— Mr.  S.  E.  Burgess,  borough  engineer. 

CAMBERWELL.— January  20th.— For  the  supply  of 
timber,  harness,  varnishes,  brooms,  shovels,  hire  of 
horses,  harness,  ragstone,  broken  granite  and  asphalt 
paving  work,  for  the  borough  council. — Mr.  W.  Oxtoby, 
borough  engineer. 

ACTON.— January  21st. — For  the  supply  of  Portland 
cement,  ground  blue  lias  lime,  stoneware  pipes,  shoe- 
ing horses,  manhole  covers,  granite  kerb  and  channel, 
artificial  stone  paving,  York  stone,  cycle  repairs, 
paints,  oils,  team  labour,  horses  for  fire  brigade, 
brooms,  disinfectants,  wood  blocks,  tar-paving  mate- 
rials, coke,  coke  breeze,  tools  and  plant,  plumbing, 
iron,  steel,  ironmongery  and  wheelwrights'  work,  for 
the  urban  district  council. — Mr.  W.  Hodson,  clerk. 

WEST  HAM.— January  24th.— For  the  supply  of 
paving  materials,  broken  granite  and  drippings,  road 
flints,  sand,  tar  and  pitch,  ironmongery,  iron  castings, 
lime,  plaster,  Portland  cement,  rope  and  tarpaulins, 
hardwood,  lead,  zinc,  solder,  oils,  colours,  stoneware 
pipes,  brooms,  brushes,  boots,  sanitary  articles,  disin- 
fectants, domestic  articles,  clothing,  engine-room 
stores,  and  chemicals,  for  the  corporation. — Mr.  Fred. 
E.  Hilleary,  town  clerk. 

BIRMINGHAM.— January  25th.— For  the  supply  of 
lias  lime,  Portland  cement,  drain  pipes,  gullies,  gulley 
pans,  brown  bricks,  timber,  drysaltery,  castings,  iron, 
steel,  lamp  glass,  enamelling,  brooms,  hose  pipe, 
rubber  goods,  incandescent  mantles,  uniform  clothing, 
granite  kerbs,  setts,  crossing  stones,  chippings,  flags, 
paving  bricks,  wood  blocks,  ragstone,  limestone  gravel, 
tarred  limestone,  gravel,  sand  and  slag,  for  the  cor- 
poration.— Mr.  Henry  E.  Stilgoe,  city  engineer  and 
surveyor. 

HUDDERSFIELD.— February  5th.— For  the  supply 
of  granite  setts,  gritstone  and  Lonkey  setts  and 
macadam,  furnace  slag,  broken  or  unbroken,  granite, 
slag,  limestone  tar-macadam,  flags,  landings,  kerbs, 
pitch  and  creosote  oil,  cast-iron  materials,  Portland 
cement,  bricks,  lhne,  river  sand,  hay,  straw,  scaveng- 
ing machine  brushes  and  brooms,  earthenware  pipes, 
junctions,  bends,  coal,  team  labour,  shoeing  horses, 
and  oils,  for  the  corporation.— Mr.  J.  Henry  Field, 
town  clerk. 

BLACKBURN.— February  8th.— For  the  supply  of 
miscellaneous  materials  and  labour,  for  the  corpora- 
tion.—Mr.  William  Stubbs,  borough  and  water  engi- 
neer. 

Miscellaneous. 

POPLAR.— January  20th.— For  the  supply  of  iron 
ca  tings  for  sewerage  and  drainage  works,  stoneware 
sewer  and  drain  pipes,  scavengers'  brooms,  rotary 
machine  sweeping  brushes,  paints  and  varnishes,  for 
the  borough  council.— -Mr.  Leonard  Potts,  town  clerk. 
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TENDERS  FOR  MUNICIPAL  WORKS  OR  8UPPLIES. 

Ihe  Editor  invitee  to*  co-operation  of  Survitob  rtadtrt  with  •  *i«w 
U  making  the  information  given  under  this  head  at  complete  emi 
aecurat*  M  poetiV.e. 


*  Accepted,    t  Recommended  for  acceptance. 

BARNSTAPLE.— For  work  of  drainage,  for  thecorpoifttiou.— Mr.  E.  V. 
Saunders,  borough  surveyor: — 

J.  Barwick,  Barnstaple         .  £21 

J.  Essery,  Barnstaple 18 

W.  Slee  &  Son,  Barnstaple* 17 


CHELMSFORD.— For  sinking  a  borehole,  for  the  corporation: 

W.  Brown  &  Son,  Tottenham 

J.  Henderson  &  Son,  Glasgow 

Munro  &  Co.,  Glasgow  

C.  Isler  &  Co.,  London       

G.  Y.  Murray,  London      ...  

Oilwell  Engineering  Company,  London        

T.  Tilley  &  Sons,  London 

Artesian  Well  Boring  Company,  London  .         

C.  Chapman  &  Sons,  Salford      

A.  C.  Potter  &  Co.,  London        

New  England  Boring  Company,  Peterborough 

J.  Sheldrake  &  Son,  Yorks  

Perkins,  Macintosh,  Petroleum  Tool  &  Boring  Co.  

F.  Smith  &  Son,  Grimsby*  


£2,145 
1,970 
1,560 
1,360 
1,348 
1,302 
1,295 
1,2 13 
1,221 
1.016 
931 


GUILDFORD. — For  the  construction  of  surface-water  drain,  manholes, 
gullies  and  connections,  for  ihe  corporation:— 

A.  H.  Ball  &  Co.,  Farnham £928 

H.  M.  Blaker,  Leatherhead           927 

B.  Harrow,  Loughborough            920 

W.  H.  Wheeler  &  Co.,  London      909 

May  &  Son,  Ashtead             876 

E.  Miles  (sen.),  Croydon     ...                   868 

8.  Johnson,  Son  4  Marsh,  London        838 

Streeter  &  Co.,  Shalford     763 

Hardy  &  Co.,  Woking*        ..  704 


HADHAM  —For  the  erection  of  six   cottages,  for  the  rural  district 
council :  - 

A.  Long,  Puckeridge        ...         

C.  Barker,  Albury  

C.  Martin's  Exors.,  Bishop's  Stortford  

C.  Chapman,  Standon       

J.  Day  &  Son,  Bishop's  Stortford        

D.  Robinson,  Stansted  

J.  L.  Glasscock  &  Son's  Successors,  Bishop's  Stortford* 


£1,170 
1,140 
1,110 
1,000 
1,065 
1,003 
1,05„ 


HARROGATE. — For  the  erection  of  entrance  lodge  aud 
and  additions  to  baths,  for  the  corporation.— Mr.  C 
borough  engineer  aud  surveyor:  — 

Conveniences. 

Masons. 

Dawson  &  Son 

Kershaw  &  Hill  

C.  A.  Nettleton  ...         

A.  Hymas         

T.  Godfrey*      

Plasterers. 

J.  Barker       

A.  Calverly* 

Plumbers. 

H.  Proctor  

Richmond  &  Co.  

Braithwaite  &  Co 

H.  Hannan         

J.  Hewson*        

Joiners. 

J.  Allon  &  Sons..  

H.  Rudd 

T.  Archer  

E.Thomas         

A.E.  Baines       

G.  H.  Carrick 

J.  W.  Taylor* 

W.  Watson         

G.  W.  Ledger 

F,  Harvey  

Slaters. 

T.  Rayner  

J.  Laty     

Wright  Brothers*        

Painters. 

Broadbank  &  Co.  

Decorative  Supply  Company 

H.  Eshelby  

Jessop  &  Cosgrove        

Noddings  &  Son 

J.  Morley* 


i.  d 
19  8 
14    0 


Kershaw  &  Hill 
Dawson  &  Son... 
C.  A.  Nettleton 
A.  Hymas 
T.  Godfrey*      ... 

J.  Barker 

A.  Calverly* 

H.  Procter 
H.  Hannam 
Richmond  &  Co. 
Braithwaite  &  Co. 
J.  Hewson* 

E.  Thomas 

H.  Eudd 

F.  Harvey 

J.  Allen  &  Sons 
T.  Archer 

G.  H.  Carrick  ... 
G.  W.  Ledger  ... 
W.Watson 

J.  W.  Taylor*  ... 
A.  E.  Baines     ... 


Entuance  Lodge. 
Masons. 


Plasterers. 
Plumbers. 


£323 
322 
311 
208 
296 


£116 
103 
103 
98 
89 

£209 
205 
200 
191 

186 


J.  Laty       

T.  Eayner  

Wright  Brothers'        

Broadbank  &  Co.  

Decorative  Supply  Company 

H.  Eshelby        

Noddings  &  Son  

Jessop  &  Cosgrove       

J.  Morley*  


Lawson  &  Sou 

T.  Godfrey  

C.  A.  Nettleton  

Kershaw  &  Hill  

A.  Hymas*         

F.  Harvey  

W.  Watson       

J.  Archer  

E.  Thomas        

G.  H    Carrick 

H.  Kudd 

L.  W.  Ledger 

J.  Allen  &  Sons  

J.  W.  Taylor* 

T.  Bayuer  

Wright  Brothers 

J.  Laty" 

Broadbank  &  Co. 

J.  Brown 

Jessop  &  Cosgrove      

Decorative  Supply  Company 

Noddings  &  Son  

H.  t  shelby  

J.  Morley*  

J.  Barker 

A.  Calverly*       

H.  Procter        

Richmond  &  Co.         

H.  Haouani        

H.  Hawsou       

Braithwaite  &  Co.*      


SiwiHixK  Baths. 
Masons. 


Morrison  &  Co. 


£27 
25 
25 


£712 
562 
546 

532 
523 

£210 

205 
203 
201 
195 
191 
18« 
183 
175 

£63 


48 

£115 
109 
93 
93 
91 

£71 


All  the  Tenderers  reside  iu  Harrogate. 


LLANTRISANT  AND  LLANTWiT  FARDRE.— For  layiog  stoneware 
sewers,  for  the  rural  district  council :  — 

Gilfach  Sewek. 

W.  Cox,  Llandaff        £341 

P.  J.  Davies  &  Co.,  Peuarth           321 

Johnson  Brothers,  Gloucester       292 

Barnes,  Cnaplin  &  Co  ,  Cardiff      269 

G.  Jones,  Bridgend 266 

John  &  West,  Llantrisant* 230 

Miskin   Seweeage. 

G.  Jones,  Bridgend 84 

P.  J.  Davies  &  Co.,  Penarth         81 

W.  Cox,  Llantrisant    ..         77 

Johnson  Brothers,  Gloucester      71 

Barnes,  Chaplin  &  Co.,  Cardiff 67 

W.  Thomas  <$  Sons,  Llantrisant 66 

D.  W.  Hughes,  Church  Village 63 

John  &  West,  Llantrisant* 49 


READING.  — For  making-up  Highmoor-road,  for  the  corporation.— Mr. 
J.  Boweu,  borough  engineer.— 

Knight  4  Allen,  Caversham  £846 

F.  T.  Robinson,  Caversham  816 

E.  Free  &  Sons,  Maidenhead        781 

McC.  E  Fitt,  Reading*       780 


WILTS.  -For  work  at  Conigre  Infants'  School,  Trowbridge,  for  the 
county  council.  -Mr.  J.  George  Powell,  county  surveyor:  — 

Moody  &  Barsted,  Chippenham £160 

E.  Linzey  &  Sons,  Trowbridge     138 

W.  Hussey,  Trowbridge      ...                  130 

H.  Isley  &  Co.,  Trowbridge           104 

W.  G.  Brewer,  Trowbridge           ...        97 


WORTHING.— Forthe  supply  of  broken  granite,  forthe  corporation  :— 


Johnston  Brothers, 
London 

The  Enderby  &  Stoney 
Stanton  Granite 
Compauy,  Limited, 
London  

H.  L.  Cooper  &  Co., 
London.. 

The  Croft  Granite  Com- 
pany, Leicester 

Penlee  Stone  Quarries, 
Limited,  Bristol 

The  Dosthill  Granite 
Quarry  Company, 
Limited,  London 

The  London  Granite 
Company,  Limited, 
London  .. 

J.  Mowlem,  Limited, 
London 

A.  &  F.  Mauuelle, 
Limited,  London 

The  Enderby  &  StoDey 
Stanton  Granite  Com- 
pany, London 

W,  Griffiths  &  Co., 
Limited,  Loudon 

Rowe  &  Mitchell, 
London  

The  Boad  Maintenance 
Stone  Supply  Com- 
pany, Gravesend 

British  Macadams, 
Limited,  Gravesend... 


Broken 
granite. 
s.    d. 


12  0 

12  2 

12  8 

12  8 

11  6 

11  6 

It  8 

II  U 


s  in.  chips 


Dust. 


I  1  II 

II  11 


11    9 

13    u 

9    2 
•8  11 

ii  a 


n  ii 
ii  n 
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LEVTON.-  For   layinsr    stoneware    sewers, 
council.— Mr.  E.  H.  Essex,  Town  Hall  :— 

G  J.  Anderson,  Poplar,  E.  

J.  Ford,  Willesden  Junction,  N.W 

J.  C.  Bills,  Forest  Gate,  E 

S.  Jackson,  Son  &  Marsh,  London      

W.  Mamiers  &  Co.,  Leyton        

O.  T.  Gibbons,  Leytonstone       

T.  W.  Pedrette,  Enfield 

W.  £  C.  French,  Buckhurst  Hill  

F.  J.  Coxhead,  Leytonstone*     

T.  Farley,  Worcestershire         


for    the    uihan  district 

£2,602 

2,664 

2,250 

2,185 

2,098 

1,919 

1,868 

1,697 

1,623 

1,012 


MEETINGS. 

f  MritarUj  and  oUl«r»  will  obligt   by  ttniing   early   ntiicf  *f  date*  «/ 

forihcommg  meitings. 


JANUARY. 

11. -Institution    of    Municipal   and   County   Engineers:    Meeting   at 

Swansea. 
11.— Institution  of  Municipal  Engineers:  Northern  District  Meelin 
and  Annual  Dinner,  Newcas»le-on-Tyne. 

H.- Illuminating  Engineering  Society  :  Mr.  C.  Hoddle  on  "Acetylene 
Lighting;"  Mr.  E.  Scott  Snell  on  "  Petrol  Air  Gas  Lighting," 
Royal  Society  of  Arts,  John-street,  Adelphi     8  p.m. 

23. -Institution  of  Municipal  and  County  Engineers:  West  Midland 
District,  Meeting  at  Birmingham. 

29.— Institution  of  Municipal  Engineers :  Council  Meeting,  39  Victoria- 
street,  S.W.    6  p.m. 

30.— Institution  of  Municipal  Engineers:  Visit  to  Woolwich  Arsenal. 

FEBRUARY. 
3.- Royal  Institute  of    British   Architects:     President's   address    to 

students ;  presentation  of  prizes. 
8.— Institution  of  Municipal  and  County  Engineers:   East  Midland 

Diitrict  Meeting  at  Newark. 
3.— Institute   of    Sanitary     Engineers:     Annual     Dinner,     Holborn 

Restaurant.    7  p.m. 
22. -Institution   of    Municipal    and    County    Engineers :    Meeting    at 
Southampton. 


APPOINTMENTS    OPEN. 

Official  and  similar  adver  (sements  received  up  to  4.30  p.m.  or. 
Thursdays  will  be  inserted  In  the  following:  day's  Issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  Hl  I  oj  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  le  telephoned  {No.  1359  Holborn), 
subject  to  later  confirmation  by  letter. 


"DOROUGH   OF   WORTHING. 

-°       SURVEYOR'S    JUNIOR    ASSISTANT. 

Applications   are   invited  for    the    post    of    Junior 

at   in   the   Borough   Surveyor's   Office.    Salary 

£85    per    annum,    rising,    on  satisfactory    service,    by 

annual  increment?   of  £5  to  a  maximum  of  £110  per 

annum. 

Candidates  must  have  had  Municipal  experience, 
and  must  not  be  more  than  24  years  of  age. 

Applications,  on  Forms  which  must  be  obtained 
from  the  Borough  Surveyor,  endorsed  "  Surveyor's 
Junior  Assistant,"  to  be  sent  in  to  me  not  later  than 
12  noon  on  Thursday,  January  23rd,  1913. 

Canvassing,  in  any  form,  will  be  considered  a  dis- 
qualification. 

(By  order) 

W.  VERRALL, 

Town   Clerk. 

Municipal  Offices, 

Worthing. 

January  7,  1913. 


H 


AMPSHIRE    COUNTY   COUNCIL. 
MAIN  ROADS. 


The  County  Council  are  about  to  engage  six  Work- 
ing   Sub-foremen    or    Gangers,     to     take    charge    of 
I;  !:   1  .:>  1       Steam    Rolling    and    Surface 

Tarring.  Applications  are  invited  from  persons  who 
have  had  8  sound  practical  experience  in  road 
making  and  maintenance,  and  the  control  of  work- 
men. Age  not  to  exceed  35  years.  TL.  Bub-forem<  n 
will  be  required  to  reside  where  directed  in  the 
county,  and  be  prepared  to  take  up  their  duties 
within  one  month  on  being  appointed.  Wage*  30s. 
reek,  to  include'  tin-  provision  and 
•  of  a  bicycle.  Applications,  in  candidate's 
own  handwr  .  &c.,  and  accompanied 

by  copies  of  three  recent  testimonial*  (which  will  not 
be  returned*  to  be  Bent  to  me  on  or  before  January 
27th,  1918,  endorsed   "Road  Foreman." 

W.  J.  TAYLOR, 

County    Surveyor. 

The  Castle,  WincheMf-r 
January,   1913. 


"TkULVERTOX  RURAL  DISTRICT  COUNCIL. 
-^APPOINTMENT   OF   HIGHWAY   SURVEYOR. 

The  Council  invite  applications  for  the  post  of 
Highway  Surveyor  for  their  district.  Estimated 
mileage  of  roads  220  miles. 

The  person  appointed  will  be  required  to  devote 
the  whole  of  his  time  to  the  duties  of  the  office,  to 
keep  his  own  books,  to  reside  where  the  Council  re- 
quire him,  and  to  give  security  through  an  approved 
Guarantee  Society  in  the  sum  of  £100.  The  officer 
must  be  a  competent  Road  Surveyor,  able  to  prepare 
plans  and  specifications,  estimates  and  hills  of 
quantities.  He  should  also  have  had  experience  in 
the  preparation  of  detailed  estimates  for  the  mainte- 
nance and  improvement  of  roads,  and  working  and 
management  of  steam  rollers  and  scarifiers,  and  the 
supervision  of  workmen,  whether  under  contract 
system  or  by  direct  labour. 

Canvassing,  either  directly  or  indirectly,  by  or  on 
behalf  of  any  candidate  is  strictly  prohibited,  and 
will  disqualify. 

The  appointment  will  be  made  subject  to  the 
approval  of  the   Somerset  County   Council. 

The  salary  will  be  £130  per  annum,  to  include  all 
travelling  expenses. 

Three  months'  notice  on  either  side  must  be  given 
to  terminate  the  appointment. 

Applications  (upon  Forms  which  will  be  supplied 
by  the  Clerk  to  the  Council),  in  candidate's  own 
handwriting,  stating  age  (not  more  than  35),  qualifi- 
cations and  previous  experience,  accompanied  by 
copies  of  not  more  than  three  recent  testimonials 
(which  should  be  written  on  foolscap  paper,  and 
which  will  not  be  returned),  to  be  sent  to  me  on  or 
before  Friday,  the  17th  day  of  January,  1913,  endorsed 
"  Surveyor." 

Notices  will  be  sent  to  selected  candidates,  whose 
personal  attendance  is  required  on  the  day  of  elec- 
tion, and  third-class  railway  fare  will  be  paid. 

Duties  to  commence  at  once. 

(By  order  of  the  Council) 

R.   SOWTON  BARROW, 

Clerk  to   the  Council. 

Dulverton. 

January  1,  1913. 


DIVISIONAL  ENGINEER  required  by  the 
Government  of  Jamaica  for  the  Public  Works 
Department.  Engagement  permanent  after  one  year's 
satisfactory  probation.  Age  between  25  and  40,  pre- 
ferably unmarried.  Strict  medical  examination  and 
vaccination  if  necessary.  Salary  £400  a  year,  rising 
to  £500  by  annual  increments  of  £25.  Free  first-class 
passage  out.  Half  salary  on  voyage  out,  full  salary 
from  date  of  arrival  in  the  Colony. 

Candidates  should  be  Corporate  Members  (by- 
examination)  of  the  Institute  of  Civil  Engineers,  and 
should  have  had  previous  experience  in  similar  posi- 
tions in  England  or  abroad,  preferably  in  a  British 
Colony.  They  should  be  able  to  take  charge  of  and 
supervise  a  staff  of  assistants,  and  possess  a  capacity  ( 
for  administration. 

Application  by  letter  (no  special  form  required), 
stating  age,  whether  married  or  single,  giving  full 
particulars  of  experience,  accompanied  by  copies  of 
testimonials  (not  originals),  with  names  and  addresses 
of  referees  of  whom  inquiries  can  be  made  as.  to 
capabilities  and  character,  should  be  sent  at  once  to 
the  Crown  Agents  for  the  Colonies,  Whitehall- 
gardens,  London,  S.W. 

Quote  M/5791  on  left-hand  top  corner  of  application.. 

ENGINEERING  ASSISTANTS.— Required  on- 
a  Municipal  Engineer's  staff  in  a  large  town 
in  the  Midlands,  two  Engineering  Assistants,  who 
must  have  good  general  engineering  experience 
and  a  knowledge  of  bridge  work  (steel  and  m 
construction),  and  who  must  be  good  draughtsmen 
and  expert  levellers.  Salary  commencing  at  £130. 
and  rising  by  £10  per  annum  to  £150  per  annum. 
Applications,  stating  age,  qualifications,  and  expe- 
rience, together  wiitb  copii  -  of  at  least  three  recent 
testimonial.-,  to  he  sent  not  later  than  Monday.  27th 
January,  1913,  addressed  Box  1,212,  office  of  The 
Surveyor,  24  Bride-lane,  Fleet-street,  London,  E.C. 


PUPIL.— The  Borough  and  Waterworks  Engineer 
of  Leamington  (A.M.I.C.E.)  has  a  vacancy  in  his 
office  for  a  Pupil.— Address,  Town  Hall. 


January  10.   1913. 
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EX- PUPILS   AND   ASSISTANTS. 


I7X-PUPKj  (22),  As.soc.~R. San. I.,  Stud. Inst. Mun. 
-*  .and  Cy.E.,  requires  Appointment.  Excellent  ex- 
perience in  surveying,  private  street  works,  and 
1  municipal  work  in  a  large  Borough.  Would 
prove  .'i  reliable  assistant  to  a  municipal  engineer, 
Excellent  testimonials.  —  Cato,  office  of  Tin:  Sur- 
veyor,  24  Bride-lane.  Fleet-street,  E.C. 

(Continued  on  p.  xxviii .) 


ROAD-MAKING    MATERIAL 


TTRBAN      DISTRICT       COUNCIL      OF 
U  DARTFORD. 

CLTNKER  FOR  ROAD   MAKING,  &c. 

Clinker  for  Road  Making,  and  for  other  pm  |  —  -. 
may  he  obtained  free  of  charge  at  the  Refuse  De- 
structor, Priory-road,  Dartford,  which  is,  situate 
about  S  mile  from  Wharves  on  Dartford  Creek,  and 
about  i  mile  from  Dartford  Station  (S.E.  and  C.R.). 

Apply  to  Mr.  J.  D.  Pember,  Electricity  Works, 
Dartford. 

W.  KAY, 
Clerk  to  the   O unveil. 
Council  Offices, 
Dartford. 

January  6,  1913. 


TENDERS   WANTED. 

pITY  OF  BIRMINGHAM. 
v^  The  Public  Works  Committee  are  prepared  to 
receive  Tenders  for  the  Supply  of  Stores  for  one 
year,  ending  March  31st,  1914— viz. :  Lias  Lime,  Port- 
land Cement,  Drain  Pipes,  Gullies,  Gully  Pans, 
Brown  Bricks,  Timber.  Drysaltery,  Castings.,  Iron 
and  Steel  Ware,  Lamps,  Glass,  Enamelling,  Brooms, 
Hose  Pipe,  Rubber  Goods.  Incandescent  Mantles,  and 
Miscellaneous  Stores. 

Samples  and  Patterns  may  be  seen  on  application 
to  the  Storekeeper  at  the  Lamp  Department,  Cam- 
bridge-street, and  the  Corporation  Wharf,  Sheepcote- 
street.  Forms  of  Tender,  Copies  of  Conditions.,  and 
Specifications  may  be  obtained,  on  and  after  the  6:h 
inst.,  at  the  City  Surveyor's  Office,  Council  House, 
Birmingham,  on  payment  of  £1  for  each  copy,  which 
will  be  returned  on  the  receipt  of  a  bond-fide  Tender 
for  the  whole  or  any  portion  of  the  Stores  required. 
Samples  of  Goods  tendered  for  must  be  sent,  carriage 
paid,  to  the  undersigned  ;  the  samples  of  Portland 
Cement,  4  lb.  in  weight,  to  be  delivered  by  the  20th 
of  January.  Tenders  must  be  made  out  on  the  Forms 
provided,  and  delivered  at  the  undermentioned  Offices 
on  the  25th  day  of  January,  1913,  endorsed  "  Tender 
for  Stores,"  and  addressed  to  the  City  Surveyor, 
Council  House,  Birmingham.  The  person  whose 
Tender  may  be  accepted  will  be  required  to  conform 
with  the  provisions,  of  the  Trade  Board's  Act,  1909. 
The  Committee  do  not  pledge  themselves  to  accept 
the  lowest  or  any  Tender,  and  reserve  the  right  to 
accept  portions  only  of  a  Tender. 

HENRY  E.   STILGOE, 

City  Engineer  and  Surveyor. 

The  Council  House, 
Birmingham. 

January  6,  1913. 

CITY     OF     BIRMINGHAM. 
The  Public   Works   Committee    are    prepared    to 
receive  Tenders  for  the  Supply  of  Uniform  Clothing 
for  one  year  ending  31st  March,  1914. 

Samples  and  patterns  may  be  seen  on  application 
to  the  Storekeeper  at  the  Lamp  Department,  Cam- 
bridge-street, and  the  Corporation  Wharf,  Sheepcote- 
street.  Forms  of  Tender,  Copies  of  Conditions,  and 
Specification  may  be  obtained,  on  and  after  the  6th 
inst.,  at  the  City  Surveyor's  Office,  Council  House, 
Birmingham,  on  payment  of  £1  for  each  copy,  which 
will  be  returned  on  the  receipt  of  a  bond-fide  Tender 
for  the  whole  or  any  portion  of  the  Clothing  required. 

Persons  tendering  must,  at  the  time  of  tendering. 
and  at  all  times  during  the  execution  of  the  works, 
be  paying  all  their  workpeople  not  less  than  the 
Trade  Union  or  standard  rate  of  wages  in  the  dis- 
tricts   where    such    workpeople    are    actually   engaged 


in  the  execution  of  the  work,  and  must  be  observing 
the  hours  and  conditions  of  labour  recognised  by  the 
Association  of  Employers  and  the  local  organised 
bodies  of  workers  in  the  various  trades  in  such 
district. 

The  Tender  of  any  person  not  paying  the  Trade 
Union  or  standard  rate  of  wages,  or  not  observing 
such  hours  and  conditions  of  labour  in  his  ordinary 
business,  will  not  be  accepted.  The  Contractor  will 
be  held  responsible  for  the  observance  of  these  con- 
ditions  by  any  sub-contractor  employed  by   him. 

Persons  tendering  will  also  be  required  to  comply 
with  the  requirements,  of  the  Trade  Board's  Act, 
1909. 

Tenders  must  be  made  out  on  the  Forms  provided, 
and  delivered  at  the  undermentioned  Offices  on  the 
25th  day  of  January,  1913,  endorsed  "Tenders  for 
Uniform  Clothing,"  and  addressed  to  the  City  Sur- 
veyor, Council   House,  Birmingham. 

The  Committee  do  not  pledge  themselves  to  accept 
the  lowest  or  any  Tender,  and  reserve  the  right  to 
accept  portions  only  of  a  Tender. 

HENRY  E.   STILGOE, 

City  Engineer  and  Surveyor. 

The  Council  House, 
Birmingham. 

January  6,  1913. 


pTTY  OF  BIRMINGHAM. 
v^  The  Public  Works  Committee  arc  prepared  to 
receive  Tenders  for  the  Supply  of  Materials  for  one 
year,  ending  March  31st,  1914— viz.:  Granite  Kerbs. 
Setts,  Crossing  Stones,  (Shippings,  Flags,  Paving 
Bricks,  Wood  Paving  Blocks,  Ragstone,  Limestone 
Gravel,  Tarred  Limestone,  Gravel,  Sand,  and  Slag. 

Forms  of  Tender,  Copies  of  Conditions,  and  Speci- 
fications may  be  obtained,  on  and  after  the  8th  inst., 
at,  the  City  Surveyor's  Office,  Council  House,  Bir- 
mingham, on  payment  of  £1  for  each  copy,  which  will 
be  returned  on  the' receipt  of  a  bond-fide  Tender  for 
the  whole  or  any  portion  of  the  Materials,  required. 
Samples  of  Materials  tendered  for  must  be  sent,  car- 
riage paid,  to  the  undersigned.  Tenders  must  be 
made  out  on  the  Forms  provided,  and  delivered  at 
the  undermentioned  Offices,  on  the  25th  day  of 
January,  1913,  endorsed  "Tender  for  Stone,  &c,"  and 
addressed  to  the  City  Surveyor,  Council  House,  Bir- 
mingham. The  person  whose  Tender  may  be 
accepted  will  be  required  to  conform  with  the  provi- 
sions of  the  Trade  Board's  Act,  1909,  and  to  provide 
approved  sureties  in  sums  of  £300  each  for  the  due 
performance  of  the  Contract.  Tire  Committ"e  do  not 
pledge  themselves,  to  accept  the  lowest  or  any  Tender, 
and  re  rve  the  right  to  accept  portions  only  of  a 
Tender. 

HENRY  E.   STILGOE, 

City  Engineer  and  Surveyor. 

Tli"  Council  House, 
Birmingham. 

January  6,  1913. 


pANNOCK     RURAL     DISTRICT    COUNCIL. 
^  GREAT  WYRLEY   SEWERAGE. 

The  above  Council  invite  Tenders  for  the  Supply 
and  Laying  of  about  8,000  yds.  of  12-in.,  9-im,  and 
6-in.  Stoneware  Pipe  Sewers,  together  with  the  Con- 
struction of  Manholes,  Flushing  Chambers,  &c. ;  also 
for  the  Construction  of  additional  Liquefying  Tanks, 
Storm-water  Tanks,  Bacteria  Beds,  and  Appurte- 
nances, at   the   Littlewood  Sewage  Outfall  Works. 

Plans  may  be  seen,  and  Specification,  Bill  of 
Quantities,  and  Form  of  Tender  may  be  obtained,  on 
application  to  the  Engineer  to  the  Council,  Mr. 
Herbert  M.  Whitehead.  Engineer's  Office,  Penkridge, 
Stafford,  on  and  after  Monday,  January  13th  next, 
upon,  payment  of  a  Five  Pound  Bank  of  England 
Note,  which  will  be  refunded  on  receipt  of  a  bond-fid,' 
Tender  and  return  of  all  documents. 

Sealed  Tenders,  on  Forms  supplied,  endorsed 
"Great  Wvrley  Sewerage."  must  be  delivered  at  my 
Office  not'  later  than  9  a.m.  on  Friday.  January 
24th,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

(By  order) 

A.  W.  CARVER. 

Clerk   to   the   Council. 

Union  Offices.  Cannock. 
January  4.   1913. 
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ORTHAMPTONSHIRE  COUNTY  COUNCIL. 


MAIN  KOADS. 


SUPPLY  OF  GRANITE. 
The  Roads  and  Bridges  Committee   invite  Tenders 
for     the     Supply    of    Broken     Granite,    delivered    at 
various  Stations  and  Wharves  in  the  County. 

Tenders  to  be  sent  in  not  later  than  January  25th 
next  to  the  undersigned,  from  whom  Forms,  of  Tender 
and  other  particulars  may  be  obtained. 
C.  S.  MORRIS, 

County   Surveyor. 
County   Hall. 

Northampton. 

January  6,  1913. 

METROPOLITAN      BOROUGH      OF 
WANDSWORTH. 

Tenders  are  invited  for  the  purchase  of  a  Leyland 
Patent.  Steam  Motor  Wagon,  fitted  with  interchange- 
able tipping  body  and  1,000-gallon  tank,  for  street 
watering. 

The  Wagon  can  be  seen  on  application  at  Ashlone- 
road  Wharf,  Putney,  any  day  between  the  hours  of 
10  a  m  and  4  p.m.  (Saturdays  10  a.m.  to  1  p.m.). 

Tenders  to  be  sent  to  the  undersigned  not  later 
than   Saturday,  January   25th   next. 

The  Council  does  not  bind  itself  to  accept  the 
highest  or  any  Tender. 

P.    DODD,     M.INST.C.E., 

Borough  Engineer. 
Borough  Engineer's  Office, 

215  Balham  High-road,  S.W. 
January  6,  1913. 

pOUNTY   BOROUGH   OF   WEST   HAM. 
^  TENDERS    FOR    SUPPLIES,    &c. 

The  Council  hereby  invite  Tenders  for  the  Sup- 
ply of — 

Paving  Materials, 
Broken  Granite  and  Chippings, 
Road  Flints, 
Sand   for  Tramways, 
Tar  and  Pitch, 
Ironmongery,   &c. 
Iron   Castings, 
Lime,  Plaster,  &c, 
Portland   Cement, 
Rope  and  Tarpaulins,  &c, 
Hardwood, 

Lead,  Zinc  and  Solder, 
Oils  and  Colours,  &c, 
Stoneware  Pipes,  &c, 
Brooms  and  Brushes, 
Boots, 
'Sanitary  Articles   and  Disinfectants, 
Domestic  Articles, 
Clothing, 
Soap- 
Forme  of  Tender  and   further  particulars   may  be 
obtained     at     the    Borough    Engineer's    Office,    Town 
Hall,   West    Ham.    Iv    (where    the    Standard    Samples 
may  also  he  seen). 
For  the  Supply  of— 

N'ew-papers  and  Periodicals, 
New  Books,  and   for 
Bookbind  iiL' 
for  the  Public  Libtt  and  Technical  Institute. 

Form-   of  Tender  and    further   particulars   may   be 
obtained  at    the  G  ntraJ   Public   Library,  Water-lane, 
Stratford,  or  at   the  Central   Public  Library,  Barking- 
road,  Canning  Town,  E. 
the  Supply  of 
Meat, 
Pish, 

Bread  and   Flour, 

Dm:/  :      dries, 

Gtoc< 

Tea  and  Coffee, 

Linen, 

Drapery,  Boot-  and  Slippers, 
for  use  in  the  Council's  Hospitals. 
For  the  Supply  of— 
Bread  and  Flour, 
Meat, 
to   the   Council'.    Convalescent    Home,    The    Gh 
Harold  Wood,  !' 
Form-   of  Tender  and   further  particulars   may   be 


obtained  of  the  Medical  Superintendent,  at  the  Hos- 
pital, Samson-street,  Plaistow. 
For  the  Supply  of— 
Engine-room  Stores, 
Chemicals, 

A.C.  House  Service  Wattmeters. 
Forms   of  Tender  and   further   particulars   may    ho 
obtained    of    the    Electrical     Engineer,    84    Romrord- 
road,  Stratford,  E. 

A  deposit  of  £1  will  be  required  in  respect  of  each 
Form  of  Tender,  which  will  be  returned  on  receipt 
of  a  bond-fide  Tender. 

Note. — No  Tender  will  be  considered  unless  the 
same  is  delivered  at  the  office  of  the  Town  Clerk, 
Town  Hall,  West  Ham,  E.,  in  the  envelope  supplied, 
by  registered  post,  not  later  than  12  o'clock  noon  on 
Friday,  January  24th,  1913. 

The  Tenders  will  be  opened  at  the  Toyro  Hall, 
West  Ham,  on  Friday,  January  24th,  at  6.30  p.m., 
and  persons  tendering  may  be  present  if  they  so 
desire,  but  no  guarantee  is  given  that  any  informa- 
tion, beyond  the  names  of  persons  tendering,  will 
be  read  out. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender.  The  Contractor  will  be  re- 
quired to  enter  into  a  bond,  with  sureties,  for  the 
due  performance  of  the  Contract,  and  no  goods, 
materials,  &c,  -will  be  ordered  under  the  Contract 
until  such  bond  has  been  duly  executed. 

The  Contractor  whose  Tender  is  accepted,  and  with 
whom  .a  contract  is  entered  into,  will  be  required  to 
pay  to  the  whole  of  his  workmen  such  rate  of  wages 
and  observe  such  hours  of  labour  as  are  recognised 
by  the  Workmen's  Trade  Unions,  and  in  force  at  the 
time  of  signing  the  Contract.  In  the  event  of  any 
breach  of  such  agreement,  the  Council  will  enforce 
the  penalty   clause   in   its.  entirety. 

(By  order  of  the  Council) 

FRED.  E.  HILLEARY, 

Town  Clerk. 
Town  Hall, 

West  Ham,  E. 

January,  1913. 

pOUNTY   BOROUGH    OF    HUDDERSFIELD. 

^  TO  CONTRACTORS. 

Tlie  Corporation  of  Huddersfield  invite  Tenders 
for  the  Supply  and  Delivery  of  the  following  Mate- 
rials, for  a  period  of  12  months  ending  March  31st, 
1914— namely :  — 

HIGHWAY  MATERIALS. 
Form  No. 

1. — Granite  Setts,  Gritstone  and  Lonkey  Setts  and 

Macadam. 
2. — Furnace  Slag  (Broken  and  Unbroken)  for  High- 
way Purposes. 
3. — Granite,  Slag,  and  Limestone  Tar-macadam. 
4. — Flags,  Landings.    Kerbs,  &c. 
5. — Pitch  and   Creosote  Oil. 
6. — Cast-iron  Materials. 
7.— Portland  Cement. 
8. — Bricks.  Lime,  and  River  Sand. 
9. — Hay,  Straw  and  Provender 
10. — Scavenging  Machine  Brushes   and   Brooms. 
11. — Earthenware   Pipes,   Junctions,   Bends,   &c. 
12. — House    Coal    for  Highways    Department. 
13.— Team   Work   (for    all    Districts). 
14. — Shoeing   Horses. 

15.— Oils    (Engine.    Cylinder.    Gas    Engine,    Heavy 
Bearing  and  Petroleum). 

The  successful  Tenderer  will  be  required  to  exe- 
cute a  Contract,  the  draft  of  which  may  be  inspected 
at.  the  Town  Clerk's  Office,  Town  Hall,  between  10 
and  4  o'clock  (except  Saturdays). 

Specification  and  Forms  of  Tender  may  be  obtained 
on  application  at  the  Offices  of  Mr.  K.  F.  Campbell. 
m.inst.c.e.,  m.i.e.e.,  Borough  Engineer  and  Surveyor, 
1  Peel-street. 

Please  state   the  number  of  Tender  Form   required. 

Sealed  Tenders,  endorsed  "Tender  for  Granite 
Setts,"  or  as  the  case  may  be,  signed  in  the  hand- 
writing of  the  Tenderer  or  his  Agent,  and  addressed 
Town  Clerk,  Town  Hall,  Huddersfield.  must  reach 
him  not  later  than  Wednesday,  5th  February,  1913. 

The  Corporation  do  not  bind  themsielves  to  accept 
the  lowest  or  any  Tender. 

J.  HENRY  FIELD, 

Town    Clerk. 
Town   Hall,  Huddersfield.  . 
January  7,  1913. 
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Then  and  Now,  1892-1913. 


This  is  mi/  birthday. 


Give  nir  thy  hand" — JuXIOS  C^sar,  Act  v.,  Scene  i. 


The  Surveyoh  and  Municipal  and  County 
Engineer  has  with  this  issue  accomplished  its  first 
twenty-one  years  of  existence,  and  in  commemora- 
tion of  the  occasion  we  have  made  the  chief  con- 
tents of  a  special  character,  taking  the  opportunity 
to  compare  matters  within  our  scope  as  they  are 
to-day  with  the  stage  they  had  reached  some  two 
decades  ago.  Contrasted  with  the  venerable 
antiquity  of  some  newspaper  enterprises  our  life 
lias  not  been  a  long  one,  but  as  part  of  the  span  of 
the  average  man's  years  auything  approaching  a 
quarter  of  a  century  is  a  fair  record  of  service, 
and  it  is  with  a  paramount  feeling  of  thankfulness 
that  we  remind  our  readers  that  we  are  now  "  of 
age,''  and  that  we  who  gave  birth  to  The 
Surveyor,  and  have  steered  it  for  so  long  with 
some  measure  of  success,  are  still  spared  to  con- 
tinue its  guidance  with  absolutely  unabated  enthu- 
siasm. What  we  have  done  in  the  past  has,  in 
the  main,  been  possible  through  the  unvarying 
help  and  encouragement  we  have  received  from 
municipal  engineers  themselves,  and  we  take  the 
opportunity  of  expressing  to  them  our  heartfelt 
appreciation  and  most  cordial  thanks.  That  with 
the  aid  of  this  co-operation  we  have  made  some 
growth  is  shown  by  one  or  two  typical  details 
which  could  be  quoted.  For  instance,  our  first 
half-yearly  volume  (January  21 — June  30,  1892) 
included  378  literary  pages;  our  last  volume  (July — 
December,  1912)  had  grown  to  912  pages.  This 
increase  in  bulk  was  made  possible  by  an  even 
greater  increase  in  circulation— by  which  we  mean 
paid  circulation.  This — according  to  the  certifi- 
cate of  Messrs.  Leake  &  Co.,  the  eminent  chartered 
accountants— showed  an  increase  of  nearly  200  per 
cent  during  the  ten  years  1896-1905,  and  the 
expansion  has  continued  since  the  latter  date. 

From  its  inception  The  Surveyor  has  devoted 
itself  solely  to  the  interests  of  municipal  engineers 
and  municipal  engineering,  and  we  can  fairly 
claim  that  for  many  years  it  has  been  to  a  peculiar 
degree  the  organ  of  the  profession.  It  would  be 
impossible  within  the  compass  of  this  introductory 
article  to  trace  adequately  the  great  changes  which 
have  taken  place  since  the  year  1892  in  the 
administrative  machinery  of  local  government,  the 
development  of  municipal  engineering  science,  and 
the  raising  of  the  status  of  municipal  engineers. 
The  occasion  is  aj^propriate,  however,  for  some 
such  review,  however  imperfect,  and  a  record  of 
what  has  been  accomplished  in  these  directions  will 
accordingly  be  found  in  the  several  articles  which 
follow,  each  specially  prepared  by  the  most  highly 
qualified  specialist  available. 

It  is  interesting  to  observe  that  The  SuttVEYOH 


made  its  appearance  at  a  time  when  the  reorgani- 
sation of  local  government  in  this  country  which 
resulted  in  the  creation  of  the  modern  authori- 
ties was  not  yet  completed;  moreover,  it  was  a 
time  of  great  engineering  activity,  most  of  the 
important  work,  however,  being  carried  out  under 
the  supervision  of  engineers  in  private  practice. 
It  will  be  remembered  that  prior  to  1888  the 
county  council  as  an  administrative  local  govern- 
ing body  did  not  exist.  Such  county  business  as 
had  to  be  transacted  under  the  then  existing  law 
was  entrusted  to  the  justices  sitting  in  quarter 
sessions.  By  the  Local  Government  Act  of  that 
year  county  councils  were  created,  and  many  of 
the  powers  hitherto  exercised  by  the  justices  were 
transferred  to  them.  By  the  same  Act  the  powers 
and  duties  of  the  somewhat  discredited  Metropoli- 
tan Board  of  Works  were  handed  over  to  the 
newly  constituted  London  County  Council.  In 
1894 — i.e.,  two  years  after  The  Surveyor  made 
its  first  appearance — the  second  great  Local 
Government  Act  was  passed.  By  this,  urban  dis- 
trict councils  and  rural  district  councils,  as  we  now 
know  them,  were  created;  and  the  ancient  vestry 
meetings  in  rural  parishes  were  superseded  by 
parish  councils  and  parish  meetings.  Finally, 
there  was  passed  the  London  Government  Act  of 
1899.  which  effected  large  reforms  in  the  consti- 
tution of  the  local  authorities  of  the  Metropolis. 
It  will  thus  be  seen  that  during  the  period  of  The 
Surveyor's  existence  an  end  has  been  made  of  the 
old  chaos  into  which  the  local  government  adminis- 
tration had  been  allowed  to  fall,  and  we  venture 
to  think  that  we  can  fairly  claim  that  through  all 
this  time  of  change  we  have  done  our  best  to  secure 
that  the  interests  of  municipal  engineers  should 
not  be  allowed  to  suffer. 

Turning  now  to  the  developments  which  have 
taken  place  in  engineering  science,  we  are  amazed 
as  we  look  back  at  the  complete  revolutions  in 
idea  and  method  which  have  taken  place  in  various 
directions.  It  must  not  be  imagined  from  this, 
however,  that  the  engineer  of  twenty-one  years 
ago  was  not  able  to  carry  out  with  success 
many  wonderful  works.  We  may  mention,  for 
example,  the  Forth  Bridge,  which  was  designed  by 
Sir  John  Fowler  and  Sir  Benjamin  Baker,  com- 
menced in  1883,  opened  in  1890,  and  cost 
£3,000,000 ;  the  Manchester  Ship  Canal,  35£  miles 
in  length,  which  was  opened  in  1893,  and  cost 
£15,500,000;  and  the  Tower  Bridge,  which  was 
opened  in  1894.  These  works,  and  many  others, 
are  standing  monuments  to  the  courage  and  skill 
of  the  engineers  of  twenty-one  years  ago.  In 
other  branches  of  engineering,  however,  conditions 
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have  so  changed  during  that  time  that  it  may  be 
said  that  The  Surveyor,  in  the  course  of  its  com- 
paratively brief  career,  has  witnessed  both  the 
inception  and  development  of  modern  practice. 
An  example  of  this  is  afforded  by  the  case  of 
sewage  disposal.  It  was  in  1892,  the  year  of  our 
birth,  that  the  first  bacterial  installation  was  laid 
down  at  the  Xorthern  outfall  works  of  the  London 
County  Council.  In  the  same  year,  at  the  Sani- 
tary Congress  held  at  Portsmouth,  a  paper  was 
read  with  the  object  of  showing  the  failure  of  land 
treatment ;  and  from  that  day  to  this  the  bacterial 
treatment  of  sewage  has  shown  a  continual  and 
rapid  development.  It  may  here  be  observed  that 
the  improvements  in  sewage  disposal  and  sanitary 
administration  generally  are  reflected  in  a  very 
striking  decrease  in  the  death-rate  for  England 
and  Wales,  which  has  fallen  from  1901  per  1,000 
in  1892  to  14"60  per  1,000  in  1911. 

As  regards  water  supply,  the  outstanding 
administrative  measure  of  the  period  under  review 
was  the  creation  in  1905  of  the  Metropolitan  Water 
Board.  This  body  has  not  escaped  criticism,  but 
it  can  point  to  many  big  achievements  in  reservoir 
construction  and  other  matters,  and  also  to  the 
fact  that  the  anxiety  as  to  the  adequacy  of  the 
supply  in  certain  districts  during  periods  of 
drought  has  now  gone. 

Another  important  branch  of  engineering  whose 
development  has  been  practically  contemporaneous 
with  the  life  of  The  Surveyor  is  the  supply  of 
electricity.  In  1891,  we  believe,  there  was  only 
one  municipal  electrical  undertaking  in  existence 
— that  at  Bradford — whereas  the  number  of  such 
undertakings  to-day  is  legion.  This  amazing  de- 
velopment of  electrical  industry  has  been  accom- 
panied by  a  corresponding  decrease  in  the  price 
at  which  that  commodity  is  sold  to  the  consumer, 
so  that  it  is  now  only  about  one-sixth  of  what  it 
was  in  the  early  'nineties. 

If  we  look  now  for  a  moment  at  the  progress 
which  has  been  made  in  regard  to  tramways,  we 
find  once  more  that  there  has  been  an  almost 
complete  change  of  practice  during  the  period 
under  review.  It  was  not  until  1891  that  steel 
girder  rails  of  modern  type  were  brought  into 
general  use;  and  prior  to  1893  the  use  of  elec- 
tricity as  the  motive  power  was  only  to  be  found 
in  a  few  isolated  cases.  In  that  year,  however, 
the  advantages  of  the  trolley  wire  system  were 
fully  appreciated,  and  there  was  at  once  a  great 
expansion  of  municipal  tramway  enterprise,  which 
has  continued  unabated  until  the  present  day. 
The  latest  innovation  is  the  trolley  omnibus,  about 
which,  however,  it  would  not  yet  be  appropriate 
to  say  much  in  a  retrospective  article. 

In  highway  matters  the  constant  aim  of  The 
Surveyor  has  been  to  head  the  march  of  events 
with  a  literary  searchlight.  Close  attention  has 
been  paid  to  proceedings  at  congresses,  conferences, 
and  professional  meetings,  and  our  readeis  have 
been  kept  in  touch  with  the  subject  generally  by 
means  of  weekly  comment,  annual  summaries,  and 
special  articles.  No  small  proportion  of  the 
subject-matter  in  connection  with  roads  has  been 
1  from  the  annual  reports  of  surveyors,  or 
contributed  by  them  in  the  form  of  articles,  notes, 
and  correspondence.  Besides  taking  an  active 
part  in  promoting  conferences  of  surveyors  and 
other  persons  interested  in  roads,  we  have  organ- 
ion  of  the  biennial  exhibition  at 
Olyrnpia  and  the  conferences  in  connection  there- 
with, have  procured  the  Beivices  of  specially  quali- 
fied writers  on  road  subjects,  and  have  taken  part 
in  the  publication  of  books  treating  of  highway 
matters  from  various  points  of  view.  The  growth 
traffic  has  been  carefully  watched  and 
studied,  and  it  would,  we  think,  be  difficult  to  find 
in  any  journal  not  directly  interested  in  the  motor 
vehicle  industry  any  now  justified  expression  of 
opinion  as  to  I    so  rarly    and  so 


definite  as  that  which  appeared  in  our  annual 
i^sue  in  January,  1905,  or  those  which  may  be 
found  in  issues  of  that  year  and  the  next.  We 
n6ver  accepted  the  findings  of  the  Commission  on 
London  Traffic,  but  recognised,  on  the  contrary, 
the  probability  of  a  rapid  development  of  motor- 
cmnibus  services.  As  regards  street  lighting,  we 
early  recognised  the  soundness  of  the  view  of  one 
of  our  special  contributors — namely,  that  a  defect 
of  street  lamps  is  that  their  glare  greatly  reduces 
the  value  of  their  illuminating  effects,  a  matter 
which  is  now,  after  some  five  years,  attracting 
the  attention  of  lighting  authorities.  Another 
matter  now  coming  forward,  the  possibility  of 
making  considerable  use  of  self-contained  street 
and  road  lamps,  was  foreshadowed  in  an  editorial 
article  in  December,  1904. 

The  range  of  The  Surveyor  has  extended  as  its 
size  has  increased,  and  matters  pertaining  to  Scottish 
and  Irish  reads  now  receive  a  larger  share  of  our 
attention  than  formerly,  while  the  more  important 
features  of  foreign  practice  and  administration 
are  critically  considered.  A  number  of  matters 
affecting  road  maintenance,  which  receive  but 
scant  attention  in  the  literature  of  the  subject, 
have  furnished  material  for  comment  or  study  in 
our  pages.  We  have,  for  instance,  attempted  to 
trace  the  effects  of  climate  and  of  local  geology 
upon  roads,  and  the  important  influence  which 
roadside  conditions  have  upon  maintenance,  and 
we  have  encouraged  the  study  of  the  properties  of 
local  read-making  materials.  As  regards  the 
planting  and  care  of  city  trees,  and  the  influence 
of  roadside  conditions  upon  maintenance,  we  have 
favoured  a  policy  of  discriminating  study  rather 
than  the  acceptance  of  vague  generalities. 

The  red-letter  years  of  the  period  of  our  life  in 
relation  to  highway  engineering  are  1895-6,  when 
the  Legislature  recognised  the  distinction  between 
a  motor  car  and  a  traction  engine,  and  so  opened 
wide  the  gates  for  the  speedy  revolution  in  the 
character  of  road  traffic,  and,  as  a  corollary,  to 
great  strides  in  the  practice  of  road  engineering  ; 
and  1909,  the  year  which  witnessed  the  creation  of 
the  Read  Board.  It  is  not  unfair  to  say  that  the 
then  attitude  of  highway  surveyors  was  to  wel- 
come State  aid  in  relief  of  local  outlay  on  roads, 
but  rather  to  resent  any  measure  of  State  control. 
We  were  not  in  the  zenith  of  our  popularity  when 
we  ventured  to  urge  that  one  hinged  upon  the 
other,  but  we  think  we  were  right  in  our  plea 
that  the  inevitable  should  not  be  fought,  but  that 
surveyors  should  bring  to  bear  all  their  influence 
to  confine  control  to  a  well-defined,  even  narrow, 
channel.  We  took  steps  to  bring  road  makers  and 
road  users  into  touch,  and  have  no  reason  to  regret 
the  course.  The  Road  Board,  we  consider,  is  one 
of  the  most  open-minded  of  cur  Government  De- 
partments. It  has  wisely  sought  the  counsel  of 
cur  highway  engineers,  and  has  notoriously  laid 
itself  out  to  work  in  sympathy  with  them.  This 
was  the  policy  we  fought  for,  and  if  it  is  pursued 
we  see  no  limit  to  the  magnificent  work  the  board 
may  still  do  to  further  the  scientific  and  economi- 
cal improvement  and  expansion  of  our  highways. 

As  a  conclusion,  we  would  say  a  few  words  as  to 
the  status  and  professional  interests  of  municipal 
engineers.  A  glance  through  the  pages  of  past 
issues  of  The  Surveyor  shows  that  we  have  not 
only  advocated  any  proposal  which  we  have  deemed 
to  be  in  the  best  interests  of  our  readers,  but  that 
we  have  also  consistently  criticised  in  the  most  out- 
spoken way  any  person  or  body,  public  or  private, 
acting  in  a  manner  which  was  unjust  or  unfair  to 
our  readers  as  a  body  or  individuals.  We  have 
recognised  to  the  full  that  the  position  of  the 
municipal  engineer  is  not  an  enviable  one,  inas- 
much as  his  duties  are  not  unlikely  to  bring  him 
into  conflict  with  the  personal  interests  of  indi- 
vidual members  of  the  authority  which  he  serves. 
That  our  efforts  have  been  successful  to  soma  ex- 
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tent  we  may  reasonably  hope ;  unfortunately, 
too  many  of  the  abuses  which  we  have  exposed 
from  time  to  time  are  still  rampant.  For  ex- 
ample, the  advertising  of  an  appointment  with  a 
miserably  and  ridiculously  low  salary,  or  with  a 
"  local  candidate  "  in  view,  are  matters  which  are 
still  with  us.  Curiously  enough,  in  our  very  first  issue 
we  had  occasion  to  call  attention  to  a  case  of  each 
type,  and  from  1892  to  the  present  time  similar 
cases  have  arisen.  These  evils,  together  with 
others — such  as  the  absence  of  any  security  of 
tenure  of  office — would  be  minimised  by  some 
measure  of  Government  protection.  We  believe 
that  both  this  much-needed  reform  and  the  right 
to  superannuation  are  nearer  than  they  were,  and 
we  are  confident  that  the  general  status  of  the 
municipal  engineering  profession  has  been  con- 
siderably raised.  We  are  bold  enough  to  say  that 
it  would  be  still  more  efficiently  protected  if  there 
were  unity  where  there  is  now  dissension.  In 
1908  there  was  formed  a  second  association  for 
municipal  engineers  and  surveyors,  and  it  cannot 
be  said  impartially  that  it  is  not  now  firmly  estab- 
lished, and  that  it  lias  not  don©,  and  is  not  doing, 
excellent  work  for  its  members,  and  consequent  ly 
for  the  profession  generally.  But  we  still  cherish 
the  hope  that  it  and  the  older  body  may  still  join 
forces,  and  as  a  united  institution  establish  the 
right  of  municipal  engineering  to  be  considered  as 
a  definite  and  distinct  branch  of  civil  engineering, 
fostered  by  a  representative  organisation  strong 
enough  to  right  wrongs  and  to  make  possible  the 
doing  of  even  better  work  for  the  public  welfare. 


Before  closing  this  brief  review  we  may  perhaps 
be  permitted  to  say  a  word  as  to  the  Widows  and 
Orphans'  Fund  in  connection  with  the  Institution 
of  Municipal  and  County  Engineers.  This  fund, 
which  was  instituted  in  1899,  has  been  instru- 
mental in  relieving  many  cases  of  distress  and  in 
bringing  cheer  and  comfort  into  many  a  home 
from  which  the  breadwinner  had  been  removed  by 
death.  We  may  be  pardoned  a  certain  feeling  of 
satisfaction  that  we  were  privileged  to  take  no 
small  part  in  its  inauguration,  and  that  our 
columns  have  always  been  open  to  plead  on  its 
behalf.  In  our  issue  of  March  31,  1899,  a  letter 
appeared  from  Mr.  John  Bourne,  the  surveyor  to 
the  Neston  and  Parkgate  Urban  District  Council, 
in  which  the  idea  of  a  benevolent  fund  was 
mooted,  and  the  next  week  we  published  a 
"  Minute  "  advocating  the  inauguration  of  a 
scheme,  and  pointing  out  that  the  idea  was  one 
which  had  been  in  our  mind  for  some  years.  Our 
issue  of  April  1  tth  contained  a  special  supplement 
devoted  to  the  furtherance  of  the  proposal,  giving 
details  of  a  practical  scheme,  and  particulars  of 
several  similar  funds  which  had  been  established 
by  other  bodies.  The  fund  was  ultimately  in- 
augurated at  the  annual  meeting  of  the  institution 
held  at  Cardiff  in  the  same  year,  and,  as  stated 
above,  it  has  since  then  accomplished  much  benefi- 
cent work.  It  is  a  pleasing  recollection  that  we, 
after  an  unofficial  start  of  the  fund,  were  able  to 
hand  over  to  the  institution  sufficient  capital,  and 
promises  of  future  support,  to  warrant  the  fund 
being  accepted  as  a  fact  accomplished. 


ELECTRICITY    SUPPLY. 


Twenty-one  years — as  it  represents  the  lifetime  of 
this  journal,  so  it  also  covers,  very  nearly,  the  whole 
existence  of  electricity  supply  in  this  count  i 
any  rate,  the  birth  of  the  municipal  supply  of 
electrical  energy  was  almost  contemporaneous  with 
the  establishment  of  The  Surveyor,  for,  practically 
speaking,  there  was  but  one  example  of  it  in  opera- 
tion at  the  beginning  of  the  year  1891.  The  enter- 
prising authority  which  had  so  early  embarked 
upon  the  troubled  waters  of  municipal  trading  was 
that  of  Bradford,  which  in  September,  1889,  com- 
menced supply  with  about  1,000  8-c.p.  lamps  con- 
nected, and  at  the  beginning  of  1891  had  increased 
its  clientele  so  far  that  some  15,000  lamps  derived 
their  radiance  from  the  city  mains.  To  suggest, 
however,  that  the  supply  of  electricity  had  not 
even  at  that  date  come  into  vogue  would  be  to  give 
a  very  wrong  impression,  for  a  considerable  number 
of  undertakings  in  private  ownership  had  made 
substantial  progress,  and  had  familiarised  the  public 
with  the  idea  that  electricity  as  a  means  of  illumina- 
tion was  well  within  the  field  of  practical  politics, 
though  few  of  them  were  more  than  two  years  old 
(the  Electric  Lighting  Act  of  1888  having  largely 
removed  the  blighting  effects  of  the  Act  of  1882). 
Statistics  relating  to  those  early  days  ai'e  scanty, 
and  probably  of  somewhat  doubtful  reliability  ;  but 
we  shall  not  be  far  wrong  when  we  place  the  total 
number  of  supply  undertakings  in  operation  on  our 
first  birthday  at  twenty-four,  with  an  aggregate 
connection  of  rather  more  than  300,000  lamps  of 
8  c.p.,  the  standard  adopted  in  those  days  and 
still  largely  employed,  though  its  significance  has 
become  very  dubious  under  the  changed  conditions. 
The  prices  charged  then,  as  now,  were  almost  as 
variable  as  the  systems  employed ;  they  ranged 
from  lOd.  to  4|d.  per  Board  of  Trade  unit,  the 
most  usual  price  being  about  8d.  It  is  interest- 
ing to  observe  that  the  lowest  price  obtained  at 
Newcastle,  the  district  where  in  modern  times  the 
supply  and  utilisation  of  electrical  energy  have  been 
most  fully  developed. 

PROVISIONAL    ORDERS. 

But  while  little  had  been  actually  accomplished 
by  the  local  authorities,  and  hardly  any  of  the 
larger  cities  had  taken  definite  action,  we  must  not 


overlook  the  fact  that  many  of  them  bad  acquired 
Provisional  Orders  for  the  supply  of  electricity.  In 
the  year  1890  seventy  applications  for  orders  or 
licences  were  filed,  of  which  thirty-six  were  made 
by  municipal  bodies.  In  view  of  subsequent  events, 
it  cannot  be  denied  that  there  was  reasonable  ground 
for  the  reproach  that  many  of  these  applications 
were  lodged  purely  with  a  view  to  the  protection 
of  the  existing  interests  of  municipalities  in  con- 
nection with  their  gas  supply  undertakings.  We 
need  not  here  discuss  the  merits  of  this  policy  ;  but 
it  seems  plausible  to  suggest  that  in  no  small 
measure  it  contributed  eventually  to  the  remarkable 
development  of  municipal  electricity  supply  in  this 
country,  for  the  authorities  which  had  secured 
orders  with  the  intention  of  "sitting  on  them" 
soon  found  that  the  pressure  of  public  opinion, 
which  demanded  a  supply  of  electricity,  compelled 
them  either  to  exercise  their  dormant  powers  or  to 
stand  aside  and  permit  private  "  undertakers  "  to 
satisfy  the  demand.  The  impression  that  large 
pro  its  were  to  be  made  out  of  the  business,  com- 
bined with  a  natural  reluctance  to  allow  the  streets 
to  be  broken  up  for  the  purpose  of  hiving  mains 
by  private  hands,  was  no  doubt  hugely  responsible 
for  the  popular  insistence  on  the  former  course,  with 
the  result  that  at  the  present  day  the  vast  majority 
of  the  undertakings  in  this  country  are  in  the 
hands  of  public  bodies. 

\    COMPARISON    WITH    THE    DNITED    STATES. 

Returning  to  the  question  of  the  degree  of 
development  which  had  been  attained  at  the  time 
when  our  first  number  appeared,  it  is  interesting  to 
observe  that  in  the  United  States  a  totally  different 
regime  obtained.  Unembarrassed  by  competition 
with  gas,  which  had  by  no  moans  occupied  the 
ground,  the  promoters  of  electric-lighting  systems 
there  were  in  most  cases  the  first  in  the  field,  and 
were  able  to  develop  their  undertakings  on  a  com- 
paratively large  scale;  moreover,  they  were  free 
from  the  restrictions  which  the  British  Parliament 
had  imposed  upon  similar  ventures  in  this  country, 
and  from  the  regulations  of  the  Board  of  Trade, 
and  were  at  liberty  to  string  their  cables  in 
festoons  above  the  streets  of  their  large  towns 
in   a  fashion   which   led    to    frequent    loss'  of    life 
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and  ultimately  to  drastic  action  on  the  part  of 
the  municipal  authorities.  Public  and  private 
lighting  with  arc  lamps  on  the  series  system 
attained  to  vast  propoitions — at  St.  Louis,  for 
example,  there  was  a  generating  station  fepding 
7,000  arc  lamps.  Nevertheless,  while  the  Americans 
had  greatly  outpaced  us  in  this  direction,  they  were 
far  behind  in  other  respects.  In  conformity  with 
our  national  reputation  for  the  solidity  and  dura- 
bility- of  our  work,  our  pioneers  adopted  under- 
ground mains  almost  from  the  first,  with  few  excep- 
tions ;  and  Professor  Forbes,  lecturing  on  the 
development  of  electrical  distribution  in  January, 
1892,  was  able  to  say  that  he  knew  of  no  town  in 
the  world  where  such  enormous  progress,  designed 
for  permanency,  had  been  made  as  in  London.  The 
cost  of  electricity  there,  according  to  his  estimate, 
was  about  double  that  of  gas  when  derived  from  a 
central  station,  but  about  equal  when  it  was  gene- 
rated in  a  private  plant.  In  central  station 
practice  as  well  as  in  the  methods  of  distribution 
we  were  also  in  advance  of  the  United  States,  and, 
indeed,  of  the  rest  of  the  world ;  the  Willans  high- 
speed engine  had  been  developed  for  driving 
electric  generators,  and  with  it  the  system  of 
coupling  each  dynamo  directly  to  the  engine,  which 
has  since  become  universal  practice,  whereas  in  the 
big  American  station  to  which  we  have  referred 
there  were  no  fewer  than  fifty-three  small  dynamos, 
driven  by  as  many  belts  from  six  steam  engines. 
In  1891  the  Yestry  of  St.  Pancras — the  first  of  the 
London  authorities  to  take  this  step — commenced 
public  electricity  supply  with  a  works  capacity  of 
10,000  lamps,  which  was  taken  up  within  a  month 
or  two  ;  and  the  generating  plant  consisted  wholly 
of  direct-coupled  engines  and  generators,  forming, 
for  the  period,  a  model  station. 

THE    BEVEEOPMEXT    OF    LAMPS. 

At  that  time  the  whole  of  the  incandescent  lamp 
manufacture  was  in  the  hands  of  the  Edison^Swan 
Company,  who  by  combining  the  master  patents 
had  established  a  complete  monopoly ;  however, 
they  made  a  good  lamp,  with  a  useful  life  of  about 
1,000  hours,  giving  an  efficiency  at  the  start  of 
3f  watts  per  candle-power,  and  an  average  efficiency 
throughout  its  life  of  a  little  over  4  watts  per 
candle — figures  which  were  but  little  improved 
upon  until  the  recent  advent  of  the  tungsten 
filament  lamp.  About  200,000  of  these  lamp:  were 
in  use  in  London  at  the  beginning  of  1891.  The 
design  of  arc  lamps  was  passing  through  the  early 
stages  of  development  ;  few  classes  of  electrical 
apparatus  have  undergone  a  more  laborious  course 
of  evolution,  or  have  been  more  enthralling  (and, 
as  a  rule,  unprofitable)  to  the  inventor  than  the  arc 
lamp,  and  although  such  vast  numbers  were  in  use 
even  then  in  the  United  States,  there  is  a  wide  gap 
between  the  types  which  were  then  popular  and 
those  which  are  employed  at  the  present  day. 
ELECTRICITY   Fop.    power. 

The  feasibility  of  the  use  of  electricity  for  the 
supply  of  power  was  well  understood  in  1891,  and 
its  vast  possibilities  were  somewhat  vaguely  fore- 
seen ;  but  this  department  was  quite  in  its  infancy, 
owing  mainly,  no  doubt,  to  the  high  cost  of  electrit  at 
energy.  fnxxl  motors  were  obtainable — indeed, 
British  dynamo-  and  motors  were  fully  equal,  and 
generally  much  superior,  to  any  that  could  be 
obtained  elsewhere,  and  importations  of  foreign 
electrical  plant  of  this  class,  except  for  arc  lighting, 
were  practically  unknown.  The  machines  were 
very  small  compared  with  the  giant  generators  to 
which  we  are  accustomed  nowadays  ;  a  200-kilo- 
watt  dynamo  was  reckoned  a  large  one,  whereas  now 
nnits  of  25,000  kilowatts  are  under  construction. 
But  their  behaviour  was  excellent,  and  their 
efficiency    and    durability    had  a  a  high 

standard.  The  great  majority  were  of  the  con- 
tinuous-current type,  which  had  1  Loped  to  a 
much  higher  degree  of  evolution  than  the  alter- 
nating-current generator.  The  latter  indeed  was 
efficient    and                    '  .     but    it    differed    radically 


from  the  machines  of  the  present  day,  and  in  most 
cases  was  mechanically  much  inferior  not  only  to  the 
latter,  but  also  to  its  contemporary  rival.  The 
alternating-current  induction  motor  was  only  just 
beginning  to  be  known,  and  polyphase  alter- 
nating currents  were  still  of  recent  introduc- 
tion— in  fact,  the  development  of  the  poly- 
phase system  was  one  of  the  most  note- 
worthy features  of  the  year  1891.  It  was  in  that 
year  that  the  first  long-distance  transmission 
scheme  was  carried  out — namely,  from  the  water- 
falls at  Lauffen  to  the  Frankfort  Exhibition,  a 
distance  of  112  miles — and  the  use  of  three-phase 
currents  for  this  purpose,  at  a  pressure  of  30,000 
volts,  constituted  a  most  interesting  innovation 
which  gave  a  great  impetus  to  the  development  of 
this  system.  The  first  three- phase  distribution 
system  for  public  supply  was  carried  out  early  in 
the  following  year,  at  Heilbronn.  Xo  attempt  had 
yet  been  made  to  utilise  the  power  of  the  Falls  of 
Niagara,  but  it  is  interesting  to  call  to  mind  that 
in  1892  a  Mr.  Dorman  suggested  the  possibility  of 
transmitting  power  from  Niagara  to  Chicago  at  a 
pressure  of  1,000,000  volts  on  the  direct-current 
series  system — truly  a  magnificent  idea  ! — and  that 
Herr  Dobrowolsky,  one  of  the  leading  exponents  of 
the  three-phase  system,  seriously  outlined  a  project 
for  accomplishing  the  same  purpose  at  50,000  volts, 
the  distance  being  500  miles.  How  far  ahead  of 
their  times  were  these  engineers  may  be  gathered 
from  the  fact  that  it  is  only  within  the  last  few 
years  that  transmission  of  power  at,  50,000  volts 
has  become  a  practical  reality,  and  that  the  three- 
phase  system  has  been  employed  as  proposed  by 
Dobrowolsky ;  the  distances  traversed  have  exceeded 
300  miles,  and  the  pressures  have  recently  been 
raised  to  130,000  volts,  but  500  miles  have  not  yet 
been  covered. 

ELECTRICITY  FOE.  DOMESTIC  PURPOSES. 
As  regards  the  methods  of  utilisation  of  elec- 
tricity for  domestic  purposes,  we  have  already 
referred  to  the  high  qualities  of  the  carbon-filament 
lamps  then  used  ;  electric  heating  and  cooking  were 
practically  unknown,  though  of  course  the  fact  that 
electricity  could  be  applied  to  these  functions — at  a 
price — was  well  ttnderstood,  and  electric  furnaces 
for  obtaining  very  high  temperatures  had  been  con- 
structed long  before.  Indoor  wiring  was  carried 
out  almost  entirely  with  wood  casing,  the  wires 
being  insulated  with  vulcanised  indiarubber,  and, 
to  the  credit  of  the  wiremen  of  those  days,  a  great 
deal  of  it  is  in  use  to  this  hour;  indeed,  the  virtues 
of  this  system  still  give  it  a  high  place  among  the 
many  rival  systems  which  have  been  developed. 
Conduit  wiring  was  only  beginning  to  be  used, 
except  on  board  ship  and  in  other  special  positions. 
The  switches  employed  were  mainly  of  the  "  tarn  " 
type,  of  which  innumerable  designs  were  invented, 
butthesehave  been  practically  superseded  by  the  con- 
venient tumbler  switch,  though  the  Americans  have 
adhered  to  the  turn  switch,  ami  developed  it  out  of 
all  knowledge.  The  design  of  fuses  left  very  much 
to  be  desired,  and  there  is  still  much  room  for 
improvemenf  in  this  accessory.  But  the  usmal 
voltage  Avas  only  100  volts,  and  methods  which 
would  not  stand  the  searching  test  of  modern 
pressures  (200  to  250  vi  proved  very  satis- 

factory. 

COST  OP  ELECTRH  I  IGHTISG. 
The  cost  of  electric  lighting  in  189]  was  six  or 
eight  times  as  much  as  it  is  to-day,  in  terms  of 
candle-power  ;  lint  it  must  be  remembered  that  the 
gas  lamp  with  which  it  had  to  compete  was  the  old 
flat-flame  burner  as  a  rule,  the  incandescent  gas 
mantle  having  made  but  little  progress.  According 
to  data  published  at  the  time,  there  was  little  to 
choose  between  the  rival  illuminants  in  point  of 
cost  for  light,  but  the  incidental  economies  effected 
by  electric  lighting  — saving  in  the  cosl  of  decora- 
tions, absence  of  injury  to  picture.-,  and  the  leather 
bindings  of  books,  and  safety  from  fire — were  fully 
i.  and  rendered  electricity  the  premier  light- 
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at  wherever  the  cost  of  installation  could  he 
faced.  By  a  curious  sequence  of  events,  the  popu- 
larising of  the  incandescent  gas  mantle  was  followed 
by  the  introduction  of  the  tungsten  filament  lamp, 
while  the  cost  of  electrical  energy  was  also  reduced, 
so  that  a  very  similar  state  of  things  obtains  to-day  ; 
the  two  lights  are  practically  equal  in  cost  per 
candle-power,  but  the  hygienic  qualities  and  the 
economies  mentioned  above  still  turn  the  scale  in 
favour  of  electricity,  which,  moreover,  is  still 
handicapped,  though  not  to  the  same  extent,  l>\  the 
cost  of  installation. 

DI  ITRIBI   I  [ON. 

I  p  to  the  time  of  which  we  speak  the  system  of 
distribution  usually  employed  with  continuous 
current  was  the  simple  two-wire  or  three-wire 
system,  and  with  alternating  current,  transformers 
on  the  consumers'  premises ;  it  was  already 
realised,  however,  that  the  latter  was  not  satisfac- 
tory, and  even  at  that  dale  there  was  outlined  the 
method  which  has  now  become  universal  in  the  case 
cif  all  large  undertakings— namely,  distribution  bj 
feeders  at  high  press ure  from  the  generating  station 
to  sub-stations,  and  further  distribution  after  trans- 
formation to  a  lower  pressure  (with  or  without 
conversion  to  continuous  current)  from  the  sub 
stations  to  the  consumers.  The  use  of  batteries  in 
sub-stations,  to  provide  storage  at  the  point  where 
it  was  most  needed,  and  to  equalise  the  load  on  the 
generators  and  feeders,  was  also  practised  ;  in 
recent  years  this  practice  has  received  a  consider- 
able impetus,  after  having  languished  somewhat  in 
the  interim. 

THE    BOTABl     ENGINE. 

It  is  not  without  interest  to  remark  thai  the  com- 
mercial career  of  the  Parsons  turbine,  which  has 
revolutionised  central-station  practice,  is  practically 
contemporaneous  with  our  own.  It  was  in  1890 
that  the  Newcastle  and  District  Electric  Lighting 
Company  commenced  supply  with  Parsons'  steam 
turbines,  which  were  then  in  an  early  stage  of 
development ;  in  1891  the  first  condensing  turbine 
was  tested  with  very  satisfactory  results  by  Pro- 
fessor Ewing,  and  we  are  now  about  to  see  the 
magnificent  reciprocating  engines  of  the  London 
County  Council  at  Greenwich  turned  out  to  make 
way  for  steam  turbines  of  three  times  their  power, 
after  less  than  seven  years'  service,  thus  marking 
the  victory  of  the  rotary  engine — which  for  some 
years  has  been  exclusively  adopted  for  all  large  new 
power  stations. 

i  i  CTBIC1TY   TO-DAY-  - 

So  far  we  have  mainly  considered  the  conditions 
which  obtained  when  The  SUKVEYOK  first  saw  the 
light,  believing  that  our  readers  will  need  little 
exposition  of  those  which  now  rule.  We  must  not 
close,  however,  without  a  brief  consideration  of 
the  latter,  so  far  as  we  have  not  ahead}-  touched 
upon  them  in  passing.  So  multitudinous  are 
the  present- da j  applications  of  electricitj  that 
it.  has  become  an  absolute  necessity  to  modern 
industry,  and  our  municipalities,  which  control  by 
far  the  greater  part  of  it,  have  developed  their 
undertakings  to  an  extraordinary  degree.  Man- 
chester, for  instance,  has  invested  nearly  three 
millions  sterling  in  its  electrical  system,  and  the 
limit  is  still  far  distant.  As  we  predicted  years 
ago,  the  supply  of  electricity  for  motive-power  has 
grown  to  vast  dimensions  ;  no  one  would  think  of 
erecting  a  large  factory  without  employing  electric 
power  to  drive  the  machinery.      Even  in  the  case  of 


textile  mills,  and  the  huge  rolling-mills  in  steel 
works,  which  were  amongst  the  last  to  yield  to  the 
new  system,  the  electric  motor  is  asserting  its  pre- 
eminent advantages.  The  sudden  check  to  the 
output  of  energy  for  lighting  which  was  caused  by 
the  adoption  of  the  highly  efficient  tungsten  lamp 
accentuated  the  importance  of  the  power  load,  which 
in  many  areas  is  a  heady  far  more  important  than 
lighting,  though  the  latter  was  greatly  stimulated 
by  the  same  event,  and  by  the  development  of  the 
Bame  arc  lamp.  The  great  reduction  in  the  cost  of 
electricity,  due  to  a  variety  of  causes,  has  accele- 
rated its  adoption,  and  thereby  further  lowered  its 
cost,  so  that  in  many  towns  it  can  now  be  purchased 
even  for  lighting  at  3d.  per  Board  of  Trade  unit, 
and  for  power  at  less  than  a  penny.  Moreover,  the 
cheapness  of  the  supply  has  opened  up  new  oppor- 
tunities for  its  extension  to  fulfil  new  functions  ; 
cooking  by  electricity'  is  now  commercially  on  an 
equal  footing  with  gas  or  coal,  and  electric  heating, 
though  admittedly  more  expensive  than  its  rivals, 
is  rapidly  extending-,  owing  to  the  extreme  conveni- 
ence of  the  electric  radiator.  Traction  and  street 
lighting,  though  of  great  importance,  need  onlv  be 
mentioned  here,  as  they  form  the  subjects  of  other 
articles.  The  great  improvements  which  have  been 
I  in  oil  engines  of  the  Diesel  type  have 
enabled  almost  the  same  economies  to  be  realised 
in  small  stations  as  in  large  ones,  thus  placing  cheap 
electricity  at  the  disposal  of  the  residents  in  small 
towns,  and  the  tendency  is  always  downwards  in 
price. 

In  this  connection  we  may  quote  the  costs  of 
electricity  supply  at  three  stages  in  the  existence  of, 
say,  the  Glasgow  Corporation  undertaking,  which 
commenced  by  purchasing  a  private  concern  in 
1892,  and  has  expended  nearly  two  millions  to  date 
on  capital  account : — 


18i)31. 

1901  -' 

1911-12. 

Generation     (fuel,     oil, 

wages.   &c.) 

2-01d. 

073d. 

0'3273d. 

Distribution 

038 

0*23 

0  07  19 

Management    ... 

0'43 

0"16 

00707 

Capital  charges,  &c. 

2'05 

1-20 

0'6895 

Depreciation,  &c. 

L'50 

U'37 

02957 

Total  cost  per  unit  sold 

637 

2 '69 

1-4571 

Receipts  per  unit  sold... 

616 

2-69 

1-4923 

Balance  for  vear     . 

-£607 

— 

'  £6,52 ! 

---AM'  IX  THE  m:\k  Tin  BE. 
These  striking  figures  speak  for  themselves.  At 
Stalybridge.  however,  with  a  capital  of  a  quarter  of 
a  million,  the  costs  of  production  were  even  lower, 
the  total  cost  per  unit  sold  being  only  0'574d.,  with 
a  surplus  of  £1,285.  (As  the  conditions  differ,  we 
do  not  suggest  that  the  Glasgow  and  Stalybridge 
costs  should  be  compared  without  due  allowance 
being  made. )  Again,  at  Loughborough,  a  small 
undertaking,  with  a  capital  of  £35,329,  the  total 
cost  per  unit  last  year  was  T8d.  It  will  be  seen, 
therefore,  that  immense  progress  has  been  made, 
and  that  the  era  foreshadowed  by  Dr.  Ferranti  two 
years  ago,  when  electricity  will  be  used  for  every- 
thing— lighting,  heating,  cooking,  traction,  power, 
agriculture,  &c. — at  a  price  of  Id.  per  unit,  may  not 
be  so  far  off;  perhaps,  indeed,  we  may  be  able  to 
record  its  advent  before  another  twenty-one  years 
have  passed  over  our  heads. 


HIGHWAYS. 


A  retrospective  article  on  a  particular  subject  is 
like  a  map  specially  prepared  to  convey  particular 
information.  It  may  often  be  said  of  such  a  map 
that  while  the  thing  shown  is  clearly  depicted  the 
rest  of  the  information  conveyed  by  the  map  is  so 
scanty,  so  vague,  or  so  much  reduced  in  scale  and 
crowded  together  that  the  map  is,  in  effect,  merely 
a  diagram.     On  the  other   hand,  the   thing  shown 


upon  the  map  may  be  so  iuvolved  in  a  mass  of 
detail  that  its  significance  cannot  readily  be  grasped. 
In  order  to  avoid  the  literary  counterparts  of  these 
two  errors  in  the  present  article,  it  is  necessary  to 
keep  clear  of  attempts  to  summarise  either  the 
progress  of  road  engineering  or  the  conditions  affect- 
ing the  development  of  highways  during  the  period 
covered  by  the  publication   of  the    unbroken  series 
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of  issues  of  The  SoRTEXOR,  twenty  one  years  of 
important  developments.  Jt  will  be  better  to  give 
some  definite  idea  as  to  what  was  the  nature  of  the 
road  system  which  was  handed  over  to  county  and 
district  management  by  the  Acts  of  1888  and  1893. 
This  can  best  be  done  by  considering  four  periods, 
and  suggesting  rather  than  describing  what  were 
some  of  "the  main  features  of  road  maintenance  in 
each  of  those  periods.  First  we  will  take  the 
period  from  about  the  beginning  of  the  century 
to  the  year  1870,  indicating,  by  reference  to  a 
few  typical  counties,  what  was  the  state  of 
affairs"  in  the  days  of  the  turnpike  trusts, 
when  the  roads  were  still  traversed  by  regular 
services  of  coaches.  This  period  saw,  later  on,  the 
changes  brought  about  by  the  introduction  of  rail 
w;n  s.  conditions  having  attained  a  definite  character 
by  about  1870.  when  all  the  more  important  rail- 
ways were  completed.  Next,  the  twenty  years  from 
1870  to  189,0  will  be  considered,  when  the  changes 
brought  about  by  the  railways  had  taken  effect  and 
the  work  of  road  maintenance  under  the  overseers 
was  in  full  swing,  the  turnpikes  disappearing  iu  the 
earlier  part  of  this  period.  Thirdly,  the  fifteen 
years  from  1890  to  1905  will  claim  attention,  years 
of  steady  improvement  under  county  and  district 
council  management,  in  which  important  systems  of 
main  roads  were  developed  in  a  number  of  counties 
and  a  general  improvement  in  the  condition  of 
minor  roads  took  place.  Lastly,  the  period  from 
1905  to  the  present  day  will  be  separately  reviewed 
a>  that  in  which  motor  traffic  developed  to  the  pro- 
portions which  now  make  it,  in  its  various  forms, 
so  important  an  element  of  traction  and  transit  on 
our  highways.  This  development  has  greatly 
altered  the  state  of  affairs  as  regards  certain  details 
of  highway  construction  and  maintenance,  but  has 
not,  be  it  noted,  altered  any  of  the  principles  of 
load  engineering,  though  it  has  forced  some  of 
thorn  out  of  the  shade  of  neglect  into  the  light  of  day. 

i    I,  \TIKi:     ROADS    IX    THE    'THIRTIl  S. 

In  order  to  gain  some  idea  of  the  state  of  affairs 
in  the  old  turnpike  days  let  us  turn  to  some  of  the 
county  records,  taking  a  few  counties  which  have 
each  a  definite  character  and  are  situated,  some 
near  the  metropolis,  and  others  at  various  distances 
to  the  north-east,  the  north,  and  the  south-west. 
Of  the  counties  near  London,  Surrey  and  Hertford- 
shire, the  former  abutting  London  and  including  a 
part  of  the  Thames  Valley,  the  latter  separated 
from  London  by  marshy  and  heathy  lands,  pre- 
sented marked  contrasts  as  regards  their  highways 
and  the  services  which  those  roads  performed.  The 
topography  and  geology  of  Surrey  led  then,  as  the}' 
do  now,  to  heavy'  expenditure,  while  in  Hertford- 
shire  they  were,  and  are,  favourable  factors  in  road 
maintenance.  In  1831  the  population  of  Surrey 
was  growing  rapidly,  while  in  Hertfordshire  the 
increase  was  less  than  the  average  for  England. 
The  density  of  population   in  the   southern   county 

640  to  the  square  mile,  against  228  for  Hert- 
fordshire; but.  owing  to  the  hilly  nature  of  the 
county  and  the  huge  size  of  the  valleys,  the  mileage 
of  turnpike  roads  in  Surrey  was  much  less  in  pro- 
portion    to   its    density   of    population,    being    289 

list  170  fur  Hertfordshire,  though  the  smaller 
county  had  less  than  a  third  the  population  of  the 
larger.  it  is  therefore  not  surprising  to  find 
that  the  annual  cost  of  maintaining  the  turn- 
pike roads  in  Sun  boul  E220  per  mile, 
and  in  Hertfordshire  £157.  The  way  in  which 
the  population  was  distributed  was  more  favourable 
than  in  Surrey,  for  in  the  i<  fly  all 
the  common  fields  hud  been  enclosed  by  the  early 
"thirties,"  while  in  Surrey  large  areas  of  common 

Is  have  been  left  unenclosed  to  the  present  day. 
Out  of  a  population  of   i  00  families, 

in  the  former  county  some  8,000  families  were 
employed  in  trade,  manufactures,  and  handicrafts 
and  13,000  in  agriculture,  while  in  Surrey  the  pro- 
portions than  reversed,  out  of  a  popula- 
tion of  486,000,  or  109,000  families,  15,000  being 


engaged  in  agriculture  and  50,000  in  industrial 
pursuits.  In  view  of  the  fact  that  important  main 
roads,  including  the  Great  North  Road,  traversed 
the  county  of  Hertford,  it  is  not  surprising  to  find 
that  the  cost  of  maintenance  of  turnpike  roads  was 
as  much  as  £157  per  mile.  Another  comparison — 
between  Surrey  and  Staffordshire — may  be  made 
with  regard  to  roads  other  than  turnpike  roads. 
The  mileage  of  these  roads  for  the  759  square  miles 
of  the  former  county  was  about  1,500,  and  the  cost 
about  £22  a  mile;  while  in  Staffordshire,  where  a 
large  proportion  of  the  minor  roads  was  situated  on 
favourable  soils,  some  2,400  miles  of  these  roads 
cost  about  £9  a  mile,  the  area  of  the  county  being 
1,184  square  miles.  These  comparisons  show  in  a 
striking  manner  that  the  conditions  affecting  road 
maintenance  are  to  a  large  extent  permanent,  and 
suggest  the  consideration  that  the  application  of 
Imperial  funds  to  highway  maintenance  cannot 
properly  be  made  on  a  mileage  basis  until  an  investi- 
gation has  been  made  into  these  matters  by  specially 
qualified  engineers. 

LINCOLNSHIRE. 
Turning  now  to  areas  beyond  the  immediate 
influence  of  the  metropolis,  let  us  take,  first,  as  a 
characteristic  county  of  the  East  Coast,  Lincoln- 
shire, which  has  a  sufficiently  varied  topography 
and  geology  for  the  purpose  of  reasonable  com- 
parison with  other  areas,  for,  out  of  a  total  of 
1,848,000  acres,  some  777,000  were  at  that  time 
fenland,  235,000  wolds,  loamy  and  heathy  tracts 
covering  some  118,000  acres,  and  loams  and  sauds 
of  moderate  richness  for  agricultural  purposes  about 
718,000  acres.  The  area  of  2,011  square  miles  had, 
at  the  census  of  1831,  a  population  of  317,000,  or 
66,000  families,  36,000  of  these  families  being 
engaged  in  agriculture  and  17,000  in  trades  and 
manufactures.  The  density  of  population  was  122 
to  the  square  mile,  and  the  length  of  turnpike  roads 
538  miles.  This  is,  roughly,  a  mile  to  every  5 
square  miles  against  a  little  more  than  a  mile  to 
every  4  square  miles  in  Hertfordshire.  The  mile- 
age in  proportion  to  population  was,  however, 
higher  than  in  the  latter  county,  and  the  cost  of 
maintenance  was  only  £61  per  square  mile.  Of  the 
total  revenue  for  one  year  of  the  turnpike  trusts, 
-  (.t00,  about  £28,000  was  derived  from  tolls  and 
the  rest  from  statute  labour  and  its  commuted 
equivalent  in  money.  Surveyors  will  be  interested 
to  learn  that  in  1835  the  salary  of  the  surveyor  to 
the  trusts  was  £1,673  19s.  and  that  of  the  clerk 
£473 ;  but  the  finances  of  the  turnpike  trustees 
in  Lincolnshire  were  in  a  better  condition  than 
those  in  other  counties.  Indeed,  taking  England 
as  a  whole,  the  proportion  of  debts  for  the  year 
1836  was  about  four  and  a  half  years'  income, 
and  the  proportion  of  unpaid  interest  12  per  cent, 
while  in  Lincolnshire  the  income  in  the  previous 
year  had  exceeded  the  expenditure  by  several  thou- 
sand pounds. 

CUMBERLAND. 

A  county  of  a  very  different  character,  and,  geo- 
logically and  climatically,  in  an  area  presenting  a 
marked'  contrast  with  Lincolnshire,  may  now  be 
considered — namely,  Cumberland.  The  975,000 
acres  of  this  county  included,  in  the  early 
"  thirties,"  some  470,000  acres  of  old  enclosed 
land,  about  150,000  acres  of  commons,  or  land  only 
recently  enclosed,  and  342,000  acres  of  a  moun- 
tainous character.  The  population  of  about  170,000 
was  about  equally  divided  as  regards  occupation, 
some  11,000  families  being  engaged  in  agricultural 
pursuits  and  12,000  in  industries  and  trades.  The 
area  of  1,523  square  miles  had  a  population  of  111  per 
square  mile,  somewhat  less  than  that  in  Lincolnshire, 
and  distributed,  it  may  be  assumed,  less  evenly  over 
the  whole  county.  There  were  215  miles  of  turn- 
pike roads,  costing  about  £84  a  mile. 

STABFOBDSHIRE. 
Very  different  were  the  conditions  in  the  Midland 
county  of  Staffordshire,  with  a  population  which 
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was  increasing  very  rapidly,  and  amounted  at  the 
census  of  1831  to  143,000.  Oat  of  84,000  families 
nearly  44,000  were  engaged  in  trades  and  industries 
and  only  IS, 000  in  agriculture.  The  number  of 
families  per  square  mile  engaged  in  agriculture 
was,  however,  greater  than  in  Lincolnshire,  and 
about  the  same  as  in  Dorset,  so  that  it  is  no  matter 
of  surprise  to  find  that  the  cost  per  mile  of  the 
turnpike  roads  was  about  £98.  Since  the  average 
density  of  population  per  square  mile  was  317,  the 
cost  of  turnpike  roads  would  have  been  higher  but 
for  the  facts  that  there  were  no  less  than  601  miles 
of  such  loads  in  the  count)',  and  that  a  considerable 
part  of  the  population  used  the  roads  but  little  and 
manufactured  articles  near  the  borders  of  the  county 
for  sale  outside  it.  These  considerations,  relating  to 
the  days  before  railways  had  developed,  are  more  to 
the  point  as  i  egards  the  conditions  of  to-day  than  any 
that  relate  to  the  remainder  of  the  nineteenth 
century,  when,  for  a  time,  the  railways  dominated 
the  traffic  of  the  country.  In  the  case  of  Stafford- 
shire 601  miles  of  turnpike  roads  cost,  in  the  'thir- 
ties, about  £98  per  mile,  and  605  miles  of  county 
main  roads  cost  in  1911-12  £74  a  mile.  The 
remainder  of  the  Staffordshire  roads,  of  course,  ha\  e 
greatly  developed  since,  in  the  ''thirties,"  wien, 
with  a  mileage  of  about  2,650,  they  cost  some  £9  a 
year  per  mile  for  maintenance  ;  but  this  figure  does 
not  take  account  of  work  done  by  private  persons, 
and  possibly  worth  a  considerable  annual  sum. 
The  income  of  the  Staffordshire  turnpike  trusts 
was  £58.000,  of  which  £55,000  was  derived  from 
tolls.  It  is  worthy  of  note  that  the  expenditure  on 
bridges  in  a  period  of  about  five  years  was  some 
£23,000. 

DORS]  i. 

The  county  of  Dorset  may  be  taken  as  repre- 
sentative of  Wessex,  but  without  including  any 
large  proportion  of  wild  moorland  or  dovvnland.  In 
the  eaidy  "  thirties "  the  population  was  about 
159,000,  on  an  area  of  1,006  square  miles,  or  158 
persons  to  the  square  mile,  considerably  more  than 
in  Lincolnshire  or  Cumberland.  Out  of  34,000 
families  15,000  were  engaged  in  agriculture,  and 
10,000  in  trade  and  industries.  There  were  359 
miles  of  turnpike  roads,  costing  about  £6S  per  mile. 
Out  of  504,000  acres,  classified,  161,000  were  chalk, 
145,000  classed  as  sands  and  gravels,  50,000  loams 
and  mixed  soils,  and  117,000  clay. 

TRAFFIC    ON   THE    ROADS    BEFORE    1870. 

The  period  up  to  1870,  counting  from  about  the 
beginning  of  the  century,  saw  the  stage-coach 
services  in  full  operation,  and  their  gradual  suppres- 
sion and  extinction.  There  was,  in  several  other 
respects,  notably  as  regards  posting,  an  alteration 
rather  than  a  suppression  of  the  traffic,  which 
became,  towards  the  end  of  the  period,  supple- 
mentary to  the  railways  and  local  in  character. 
The  stage-coaches  inflicted  a  large  amount  of  wear 
and  tear  upon  the  roads,  since  tl  ey  carried  very 
heavy  loads  in  proportion  to  the  widths  of  the  tyres. 
Their  disappearance  marked  the  beginning  of  a 
period  of  rest,  as  regards  main  roads,  while  there 
was,  at  the  same  time,  a  steady  development  of  local 
roads,  due  to  the  influence  of  the  railways,  but 
seldom  effective  except  where  a  considerable  net- 
work of  roads  already  existed.  Some  very  good  work 
was  done  by  special  efforts  in  various  parts  of  the 
country,  and  towards  the  end  of  the  period  there 
was  some  development  of  skill  in  detail  management 
of  local  roads,  but  the  highways  generally  were 
very  inferior  to  those  of  the  present  day.  Haiiling 
for  farm  purposes,  the  removal  of  timber  from 
where  it  was  felled,  and  some  other  kinds  of  hauling 
work  were  largely  carried  out  in  fine  weather  or 
when  the  roads  were  frozen — this  being  of  course 
to  a  considerable  extent  the  practice  of  to-day.  A 
good  deal  of  work  had  to  be  done,  however,  by  main 
force  over  bad  roads,  vehicles  with  light  loads  being 
pulled  by  strong  teams  of  horses  or  oxen  through 
deep  mud.  A  type  of  road  which  was  developed 
under  these  circumstances  was  that  with  deep  ruts, 


which  were  filled  with  water  and  soft  mud,  through 
which  the  wheels  could  be  dragged  without  much 
difficulty,  or,  in  other  cases,  were  from  time  to  time 
filled  up  with  any  hard  material  which  happened  to 
be  available. 

In  addition  to  the  turnpike  roads,  of  which  there 
were  usually  some  hundreds  of  miles  in  a  county, 
a  considerable  mileage  of  minor  roads  received 
attention  during  this  period,  towards  the  end  of 
which  the  need  for  good  roads  to  railway  stations 
prepared  the  way  for  the  idea  now  embodied  in  the 
phrase  "secondary  roads."  The  principles  recog- 
nised and  acted  upon  by  the  few  great  road-makers, 
whose  work  during  this  period  was  of  great  import- 
ance, gradually  spread  ;  drainage  received  more 
and  more  attention,  the  importance  of  rapidly  com- 
pacting the  road-crust  was  more  widely  recognised, 
and  a  considerable  amount  of  earthwork  was  done 
in  seme  parts  of  the  country  where  primitive  tracks 
wuv  converted  into  roads  which  were  passable  in 
almost  any  weather.  No  special  reference  need  be 
made  to  the  more  important  organised  works  carried 
out  during  this  period,  accounts  of  which  are  given 
in  several  books  dealing  with  the  history  of  road- 
making  in  England.  It  may  be  mentioned,  how- 
ever, that  a  large  amount  of  work  was  done  in 
India,  a  complete  system  of  trunk  roads  being- 
created,  intended  to  give  the  military  authorities 
full  control  of  the  country,  and  now  again  avail- 
able under  the  altered  conditions  of  transport 
as  an  alternative  and  supplementary  system  to  the 
railway  network. 

In  England  a  considerable  amount  of  work  in 
road  improvement  was  carried  out  by  "village 
tyrants"  and  other  public-spirited  persons.  One 
Sussex  landowner,  for  instance,  created,  out  of 
deeply-mired  cart-tracks,  a  network  of  roads  which 
to-day  form  an  important  part  of  the  road  system  of 
the  Weald.  In  other  cases  the  Enclosure  Acts 
created  roads  which  were  easily  made  service- 
able, and  were  afterwards  maintained  at  low 
cost  with  local  materials,  because  the  lands 
dealt  with  were  on  gravelly  or  sandy  tracts 
the  relative  poverty  of  which  for  farming  pur- 
poses was  the  reason  for  their  late  enclosure. 
Generally  the  lands  not  included  in  the  earlier  enclo- 
sures had  been  left  as  common  lands,  as  wastes,  or 
under  timber,  because  they  were  either  too  lighter  too 
heavy  for  successful  farming  until  a  better  know- 
ledge of  manuring  increased  the  value  of  the  former 
class,  and  better  implements  made  it  possible  to 
get  good  crops  from  the  staffer  soils.  The  distinc- 
tion is  important  because  in  the  case  of  the  gravels, 
conglomerates,  and  sandy  soils  a  system  of  paths 
and  lanes  usually  existed,  the  soils  being  favourable 
to  the  making  of  such  tracks  wherever  they  were 
needed,  and  greatly  facilitating  their  conversion 
into  good  roads,  while  on  hard  clays  and  on  mails 
so  stiff  that  they  were  not  cultivated  till  last 
century  there  were,  and  still  are,  large  areas  with 
very  few  roads,  the  use  of  any  particular  track 
making  it,  for  wheeled  vehicles,  worse  rather  than 
better  than  the  turf  in  wet  weather.  Compare,  for 
instance,  the  commons  in  the  sandy  and  gravelly 
country  to  the  south-west  of  London  with  the 
Holmwcod  commons,  which  are  on  stiff  clay.  This 
soil,  however,  is  much  more  favourable  for  the 
making  of  tracks  and  roads  than  retentive  marls 
such  as  those  of  the  Blyth  valley  in  Staffordshire, 
which  were  recently  heavily  wooded  with  oaks. 
This  area,  again,  with  its  great  dairy  farms,  is  in 
sharp  contrast  with  the  moorland  region  of  the 
more  northern  part  of  Staffordshire,  where  nume- 
rous springs  of  good  water  led  to  the  growth  of 
many  small  hamlets,  and  the  gravel  and  sandstone 
strata  made  communication  between  them  very 
easy,  and  led  to  the  formation  of  a  network  of 
lanes.  Similarly  we  may  compare  the  area  occu- 
pied by  the  lighter  Eocene  strata  of  Essex,  and 
served  by  a  network  of  roads,  with  the  area  to  the 
north-west  of  London,  which  has  only  recently 
been  made  habitable  by  the  extension  to  it  of  water 
from    large  supply   systems.     All    these   considera- 
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tions  have  an  intimate  association  with  the  matter 
of  road  maintenance  and  of  road  construction 
to-day,  and  vitally  affect  the  position  as  regards 
incidence  of  cost  and  the  distribution  of  grants 
from  general  funds.  Districts  which  are  on  soils 
which  are  at  once  receptive  and  retentive  of  water, 
».nd,  in  a  less  degree,  districts  on  stiff,  impermeable 
soils,  cannot  be  expected  to  exhibit  records  of 
achievement  which  will  compare  with  those  of 
districts  situated  on  favourable  strata,  having  a 
legacy  of  naturally  formed  roads  and  of  material 
for  road  repair  situated  by  the  roadside.  If  we  are 
to  know  which  are  "  deserving  cases "  we  must 
study  the  topography  and  geology  of  the  districts, 
and  the  dates  of  enclosure  of  commons  or  opening 
up  of  forest  areas. 

THE  PERIOD  FROM  1870  TO  1890. 

This  period  saw  steady  development  in  many 
districts,  and  more  attention  was  now  paid  to 
roads  of  a  secondary  class.  Sometimes  the  road 
metal  was  spread  over  the  whole  width  of  the 
carriage-way  for  short  lengths  to  be  worked  in  by 
the  traffic,  and  in  other  cases  somewhat  longer 
stretches  were  covered  for  half  the  width,  to  be 
very  slowly  consolidated,  while  the  old  half  of  the 
road  received  an  undue  share  of  traffic,  and  was 
often  much  worn  before  the  newly-metalled  portion 
offered  better  going.  More  and  more  attention  was 
paid  to  providing  outlets  for  surface  water,  and  the 
value  of  by-roads  as  routes  was  in  some  cases 
increased  by  work  on  a  few  of  the  worst  places,  and 
the  provision  of  culverts  in  the  dips.  A  notable 
feature  of  this  period  was,  in  many  districts,  the 
gradual  raising  of  the  banks  of  narrow  roads  and 
of  the  margins  of  wider  roads  by  the  constant 
application  of  road  scrapings,  the  value  of  which 
as  fertilisers  greatly  facilitated  their  rapid  incor- 
poration into  the  turf  or  the  solid  banks,  and  gave 
the  roads  more  and  more  of  the  character  of  sunken 
lanes.  There  were  sharp  contrasts  between  districts 
managed  by  zealous  overseers  and  those  managed 
badly,  but  the  contrasts  due  to  natural  and  economic 
conditions  still  predominated.  Very  marked 
improvement  was  sometimes  effected  by  a  wise 
choice  of  a  surveyor.  In  a  particular  case,  by  the 
appointment  of  a  jobmaster  as  surveyor  of  roads 
and  the  rivalry  between  this  surveyor  and  the 
farmer  who  had  charge  of  a  neighbouring  district, 
marked  improvement  in  the  roads  resulted.  The 
growth  of  local  traffic  is  strikingly  illustrated 
by  the  case  of  this  jobmaster.  A  vicar  appointed 
to  a  parish  in  the  neighbourhood  in  1875  suggested 
to  this  man  that  a  hansom  cab  would  be  useful  in 
the  locality,  no  vehicle  of  any  kind  being  available 
for  hire  in  the  village,  except,  possibly,  a  dogcart. 
In  the  eourse  of  the  next  twenty  years  the  vehicles 
owned  by  this  jobmaster  and  others  in  the  village 
included,  besides  the  hansom,  a  brougham,  a  dog- 
cart, a  large  wagonette,  two  small  wagonettes,  and 
three  or  four  large  brakes,  and  the  mails  were  taken 
nine  miles  by  road  instead  of  2^  miles  to  the  railway 
station.  Developments  such  as  these  were  partly 
due  to  the  railways,  but  were  to  no  small  extent 
brought  about  by  the  gradual  improvement  in  the 
roads.  It  must  also  be  noted  that  certain  kinds  of 
fodder-,  especially  grain  foods,  were  very  cheap 
during  this  period.  Where  a  small  industry  had 
led  to  the  congregation  of  a  fairly  prosperous  com- 
munity the  Saturday  excursion  to  distances  of  15 
miles  op  BO  .sometimes  became  an  ordinary  feature 
of  country  lite;  football  and  cricket  teams  were 
taken  to  their  "  fixtures  "  in  brakes,  holiday  excur- 
sions were  started  from  public-houses  on  the  out- 
of  large  towns,  and  "outings"  in  which 
vehicles  figured  prominently  began  to  be  looked 
upon  as  an  ordinary  feature  of  the  activities  of 
■I  other  organisations.  In  many 
parts  of  the  country  local  fairs  and  markets  became 
important,  and  this  led  to  a  greater  use 
of  the  roads  by  farmers  and  others  connected  with 
Stock-breeding  and  agricultural  industries. 

Constant  small   repair  became  in   many   districts 


a  feature  of  road  maintenance  during  this  period, 
and  another  matter  of  prime  importance  was  the 
steady  extension  of  steam  rolling,  and  the  carrying 
out  of  general  repairs  and  the  making  up  of  road- 
crusts  on  a  larger  scale  than  formerly.  In  some  cases, 
where  main  roads  ran  for  considerable  distances 
through  sparsely  peopled  districts,  they  were 
neglected,  having  no  longer  the  importance  which 
they  had  in  the  coaching  days,  but  elsewhere  these 
roads,  being  of  considerable  local  value,  gained  by 
the  reduction  in  through  traffic,  and  as  general 
traffic  developed  they  were  maintained  efficiently. 
Many  roads,  unfortunately,  suffered  from  the 
encroachments  of  greedy  landowners,  the  cost  of 
future  maintenance  being,  in  some  cases,  materially 
increased  by  the  narrowing  of  these  roads.  A 
fallacy  which  vitiated  much  of  the  work  done 
during  this  period  was  the  idea  of  the  dominant 
importance  of  evaporation  as  a  factor  in  road  main- 
tenance, and  in  many  cases  efforts  were  made 
to  increase  the  rate  of  drying  by  evaporation 
where  the  quantity  of  water  to  be  dealt  with 
was  greatly  in  excess  of  that  which  could 
be  controlled  by  that  means.  In  a  good  many 
places  the  efforts  made  in  this  direction,  while  they 
produced  very  dry  and  dusty  roads  in  dry  weather 
in  the  summer,  made  the  roads  wetter  and  much 
muddier  than  they  had  previously  been  during  the 
winter  months.  Excessive  camber  was  often  given 
to  the  crust,  and  on  stretches  with  little  or  no 
gradient  the  two  ruts,  filled  with  water  or  developed 
into  strings  of  puddles,  were  a  familiar  feature  of 
many  districts.  Another  vital  defect  of  road  main- 
tenance, but  one  which  was  by  no  means  general, 
was  the  lack  of  an  appreciation  of  the  importance 
of  labour  in  proportion  to  the  expenditure  on  mate- 
rials. This  applied,  more  particularly,  to  the  work 
done  when  materials  were  put  down  and  imme- 
diately afterwards.  Another  source  of  expense  in 
road  maintenance- was  the  failure  to  grasp  the  fact 
that  narrow  tyres  cause  much  damage  and  wear. 
When  favourable  weather  followed  the  spreading 
of  stone  the  narrow  tyres  made  a  very  dense  road 
crust,  but  when  the  weather  was  wet  or  very  dry 
the  materials  were  to  a  large  extent  wasted,  and 
did  not  consolidate  properly  except  where  wide- 
tyred  farm  vehicles  formed  a  large  propor- 
tion of  the  total  amount  of  traffic.  Another 
feature  of  road  maintenance  during  this  period 
was  the  serious  damage  done  to  weak  main  roads  1^ 
occasional  very  heavy  loads.  It  is  not  generally 
recognised  that  the  spread  of  population  during  this 
period  was,  in  the  absence  of  any  convenient  pro- 
cedure as  regards  the  making  of  new  roads,  to  a 
large  extent  hampered  by  the  absence  of  roads  on 
soils  naturally  unfavourable  to  their  formation  by 
gradual  development.  In  a  few  cases,  however,  the" 
natural  difficulties  led  to  the  construction  of  roads 
of  an  enduring  character,  since  nothing  less  than 
good  work  was  sufficient  for  the  purpose.  The 
growth  of  population  was  accompanied  by  the  rise 
of  a  well-to-do  middle  class,  the  distribution  of 
which  near  large  industrial  centres  was  beginning 
to  have  an  effect  upon  the  demand  for  serviceable 
roads  of  a  secondary  character,  and  was  directing 
attention  to  the  value  of  by-roads.  The  distinction 
between  country  folks  and  town  folks  was  now  less 
sharp  than  it  had  hitherto  been,  and  a  kind  of 
rhythmic  movement  between  town  and  country  began, 
towards  the  end  of  this  period,  to  add  to  the  import- 
ance of  roads  generally,  and  of  secondary  and 
by-roads  in  particular. 

THE    PlilUOD    FROM    1890   TO    1905. 

We  have  now  briefly  sketched  the  position  of 
affairs  before  the  introduction  of  railways ;  we 
have  noted  some  of  the  direct  and  indirect  effects 
of  railway  development  upon  the  road  system,  and 
have  shown  how  -certain  natural  conditions  of 
■i;  nt  importance  exert  a  continuous  influence 
iiigh way  development,  not  only  directly,  but 
also  by  their  profound  effects  upon  the  distribution 
of  population  and  the  use  which  can  be  made  of  the 
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land.  The  mere  growth  of  industrial  populations, 
of  course,  of  greal  importance  locally,  had 
but  little  influence  upon  the  highway  system 
generally  during  the  first  period  ;  but  we  have  seen 
bow,  during  the  twenty  years  from  1870  to  1890, 
industrial  and  commercial  progress  was  beginning 
to  I"'  felt  in  various  ways  as  a  lactor  in  road  main- 
tenance, while  it  is  taken  for  granted  .that  the  reader 
realises  how  some  industries  added  considerably  to 
i lir  amount  and  severity  of  traffic-  upon  roads 
radiating  from  their  seats  of  activity,  while  others 
were  served  mainly  or  wholly  by  the  railways  and 
by  ships.  At  the  same  time  highway  work  had  a 
vitality  of  its  own,  and  certain  developments 
were  rather  native  to  the  ait  than  the  result  of  the 
adaptation  of  the  roads  to  meet  the  conditions  of 
national  life.  This  brings  us  to  the  year  1890,  the 
date  being  chosen  as  intermediate  between  the 
passing  of  the  Act  constituting  county  cotincils 
and  that  which  created  district  and  parish  councils, 
and  we  will  first  consider  tome  of  the  main 
t'eatnres  of  the  period  from  that,  date  to  1905, 
during  which  The  Surveyor  collected  week  by 
week  the  more  important  records  of  highway  wox'k. 
discussed  from  time  to  time  various  features  of 
technical  developments,  formed  a  rally  ing-ground 
for  the  profession  of  highway  engineering  in  the 
British  Empire,  and  provided  an  extended  debating 
hall  for  the  discussion  of  matters  pertaining  to  the 
interests  of  highway  surveyors  in  the  British  Isles. 

Most  unfortunately,  this  period  was  all  too  short 
for  the  successful  development  of  its  art  i\  ities  ;  the 
highway  system  of  this  country  would  have  been 
better  both  administratively  and  technically  if  the 
local  authorities  had  been  created  earlier,  giving  a 
longer  run  to  the  developments  which  were  in  part 
checked  and  in  part  confused  by  the  advent  of  the 
motor-car.  The  construction  of  water-bound  crusts 
of  a  high  order  of  merit  was,  however,  a  feature  of 
this  period,  and  has  left  to  the  present  day  a  legacy 
of  great  value.  In  some  counties  the  surveyors, 
during  these  years,  developed  main  road  systems 
important  in  extent  and  so  made  that  they  not  only 
greatly  improved  the  chief  communications  of  the 
counties  concerned,  but  also  set  an  example  which 
has  had  an  important  effect  upon  the  secondary 
systems  for  which  the  district  surveyors  are 
responsible.  The  public  generally,  and  notably 
certain  groups  of  wealthy  and  influential  road 
users,  have  failed  to  appreciate  the  value  of 
some  of  our  main  road  systems  as  they  stood  in 
1905,  and  do  not  realise  to  how  great  an  extent  and 
with  how  little  alteration  they  meet  the  require- 
ments of  to-day  in  many  parts  of  these  islands. 
Unfortunately  many  counties  did  not  appoint  sur- 
veyors, or  did  so  only  towards  the  end  of  the  period, 
or  adopted  a  weak  and  hesitating  policy  at  a  time 
when  it  was  of  the  utmost  importance  to  lose  not 
one  of  the  precious  years  preceding  the  advent  of 
the  motor-car.  Generally  the  work  done  in  this 
period  produced  widely  different  results  in  different 
parts  of  the  country,  the  local  developments  being 
in  some  cases  suited  to  the  needs  of  the  area,  but  in 
other  cases  quite  inadequate.  We  may  find  a  single 
county,  or  a  group  of  counties,  in  which  main  roads 
have  been  developed  and  the  secondary  system 
neglected.  In  other  areas  the  secondary  system 
was  developed,  often  to  an  important  extend,  but 
the  main  roads  were  starved,  and  were  found  want- 
ing as  traffic  developed.  There  are  yet  other  areas, 
usually  on  "favourable"  strata,  which  are  served 
by  a  fairly  good  network  of  roads  regarded  as  a 
whole,  but  with  no  part  of  the  network  developed 
as  a  secondary  system,  and  with  only  a  few  over- 
worked  and    therefore    uneconomical   main    roads. 

On  the  groundwork  of  general  policy  certain 
districts  stand  out,  or  groups  of  districts,  in  which 
the  roads  have  been  well  managed  by  highly 
qualified  and,  in  some  cases,  suitably  paid  district 
surveyors,  supplied  with  funds  sufficient  for  the 
economical  management  of  the  roads  in  their  charge. 
Elsewhere  local  apathy  growls  and  grates  beneath 
the  wheels  of  passing  vehicles.     Many  towns,  large 


and  small,  greatly  improved  their  roads  and  streets 
during  these  fifteen  years,  and  in  some  cases  these 
improvements  are  important  as  parts  of  the 
development  of  the  highway  system  generally. 

Engineering  features  of  importance  marked  the 
progress  of  road  work  during  this  period.  The 
steam  roller  came  into  use  more  and  more,  and  was 
employed  not  only  on  main  roads,  but  in  making  up 
the  crusts  of  secondary  and  even  by  roads.  In 
Scotland  the  introduction  of  the  steam  roller  was 
rapid,  when  once  the  reluctance  to  make  the  change 
had  been  overcome,  and  the  effect  in  keeping  down 
the  cost  of  maintena'  ce  of  roads  in  that  country 
has  been  important.  In  Ireland,  on  the  other  hand, 
opposition  to  the  steam  roller  was  effective  in  pre- 
venting its  adoption  except  to  a  very  small  extent 
in  a  few  counties.  More  attention  was  now  paid  to 
the  best  kinds  of  road  stone,  and,  in  using 
them,  the  method  of  general  rolled  renewals  to 
a  gTeat  extent  superseded  the  method  of  short- 
length  repairs  and  large  patching,  which  were 
characteristics  of  the  previous  period.  The  value 
of  small,  constant  repair  was,  on  the  other  hand, 
undervalued,  especially  on  main  roads.  Where 
this  principle  was  not  neglected,  however,  good 
results  were  obtained  by  adopting  or  continuing  it, 
in  conjunction  with  periodical  general  lenewals. 
An  important  advance  was  the  change  from  scraping 
to  sweeping,  which,  in  more  ways  than  one,  has 
prolonged  the  life  and  increased  the  practical  use- 
fulness of  the  roads.  The  delicate  nature  of  the 
road  surface  was  recognised,  careful  and  competent 
roadmen  were  employed,  reckless  cutting  of  the 
turf  and  laying  bare  of  raw  and  easily  denuded 
subsoil  gave  way  to  careful  trimming  of  the  edges 
and  the  proper  maintenance  of  turf  margins. 
Bridges  now  received  more  attention,  and  in  some 
cases  the  county  councils  took  over  the  responsibility 
for  their  maintenance  and  for  the  construction  of 
new  bridges,  including  some  on  district  roads. 
While  the  purely  general  character  of  this  sketch 
precludes  personal  references,  the  joint  work  of 
three  investigators  into  the  nature  and  properties 
of  road  stones  towards  the  end  of  the  period  will  be 
in  the  recollection  of  the  reader  as  a  matter  of  first, 
importance. 

As  regards  Iraffic,  an  important  feature  of  the 
period  was  the  enormous  increase  in  the  number  of 
bicycles,  introducing  a  demand  for  smoother  sur- 
faces, and  for  the  removal  of  hedge  clippings, 
emphasising  the  value  of  hard,  igneous  rocks,  and 
reducing  the  relative  importance  of  flints.  At  the 
beginning  of  the  period  the  bicycle  was  a  touring 
and  pleasure  vehicle,  but  in  the  last  five  years  or  so 
it  had  become  an  ordinary  possession  for  daily  use, 
and  a  more  powerful  factor  in  the  demand  for  roads 
with  less  mud.  The  increasing  number  of  traction 
engines  was  in  some  localities  a  serious  matter,  but 
when  the}'  were  used  for  haulingbuilding  materials-- 
building  in  places  distant  from  main  roads  being  a 
feature  of  this  period- -it  was  often  possible  to 
recover  the  cost  of  the  repairs  made  necessary  by 
their  use  of  particular  roads.  The  amount  of  general 
traffic  was  steadily  increasing ;  there  were  more 
"  carriage  people  "  than  before,  motor-cars  began 
to  run  timidly  about  the  roads,  and  heavy  motor- 
wagons  entered  the  field,  partly  as  new  traffic, 
and  partly  as  competitors  with  traction  engines. 
The  motor- wagons  of  this  period,  some  of  which 
are  still  in  use,  imposed  heavier  axle-loads  than 
those  allowed  with  vehicles  built  since  the  passing 
of  the  Heavy  Motor-car  Regulations  of  1905.  This 
led  to  a  study  of  the  strength  of  crusts,  but  little 
was  done  in  the  direction  of  practical  improvement 
in  this  respect.  The  growth  of  population  was 
increasing  rateable  values,  but  not  in  proportion  to 
the  increased  use  of  the  roads.  The  growing  wealth 
of  all  but  a  few  classes,  increasing  restlessness,  the 
appreciation  of  beautiful  scenery  and  of  the  charms 
of  country  districts  generally,  all  tended  to  add  to 
the  amount  of  traffic  on  the  roads,  and  a  good  deal 
of  it  in  the  somewhat  severe  form  of  heavily-laden 
wagonettes  and  bi'akes.     The  tradesman's  boy  with 


74 


THE    SURVEYOR    AND    MUNICIPAL 


January  17,  1913. 


his  basket  pave  way  in  many  cases  to  the  smart 
delivery  cart,  and  large  stores  extended  the  area  of 
their  road  delivery.  The  use  of  the  bicycle  for 
touring-  led  to  an  appreciation  of  the  charm  of  the 
road  itself,  a  new  idea  v,  Inch  had  no  counterpart 
in  previous  periods,  and  was  partly  due  to  the 
period  of  rest,  when  main  roads,  relieved  of  their 
traffic  by  the  railways,  provided  safe  and  pleasant 
routes  for  the  seeker  after  health  and   pleasure. 

ini:   1 1  U"i>  fboji   1905  10  1913. 

There  were,  then,  important  developments  pre- 
ceding the  invasion  of  the  roads  by  motor-cars,  and 
in  the  period  now  to  be  considered  these  factors 
have  continued  to  increase  in  importance,  and  have 
led  to  a  demand  for  road  widening  in  places  where 
the  traffic  of  a  considerable  network  of  roads  is,  for 
a  short  distance,  concentrated  on  a  few  routes  or  on 
a  single  road.  The  great  feature  of  the  period  now- 
being  considered  is,  however,  the  development  of 
the  motor  vehicle,  at  first  in  its  two  chief  forms, 
the  ordinary  motor-car  and  the  heavy  lorry,  and 
more  recently  through  a  greater  range  of  vehicles, 
the  most  important  of  which,  in  many  districts,  is 
the  motor  delivery-van  with  rubber  tyres,  allowed 
to  travel  at  12  miles  an  hour,  and  often  going  a 
good  deal  faster.  Another  factor  of  importance  is 
the  use  of  large  and  heavy  motor-cars  which  meet 
trains  and  convey  passengers  and  luggage  to  private 
houses,  and  are  used  more  and  more  for  trips  to  the 
seaside  with  considerable  quantities  of  luggage, 
and  for  travelling  generally,  instead  of  the  rail- 
ways. The  demand  for  more  even  road  surfaces, 
which  was  a  feature  of  the  first  few  years  of  this 
period,  gradually  lost  force  as  the  suspension  of 
motor  vehicles  was  improved.  On  the  other  hand, 
increase  in  speeds  and  in  wheel  loads  led  to  a 
demand  for  tougher  surfaces.  The  use  of  harder 
stone  and,  in  some  cases,  successive  coatings  of  tar 
have  led  to  a  change  from  smooth  but  somewhat 
friable  surfaces  to  tougher  upper  layers,  which,  being 
less  susceptible  to  the  smoothing  effects  of  weather 
and  traffic,  have  developed  a  surface  with  a  small 
scale  joltiuess  which  is  unpleasant  to  the  cyclist, 
and,  on  account  of  the  numerous  small  puddles,  to  the 
pedestrian, but  is  satisfactory  to  the  driversof  motor- 
cars  and  othervehicles.  The  softer  kind  of  crust  which 
used  to  provide  excellent  going  on  secondary  roads 
is,  on  the  other  hand,  liable  to  be  beaten  into  pot- 
holes, chiefly  by  the  hydraulic  effe ct  of  the  wheels 
of  motor-cars  descending  suddenly  into  slight 
depressions  which  are  filled  with  water.  There  are 
two  ways  of  dealing  with  this — the  waterproofing  of 
the  surface  and  its  maintenance  to  true  shape,  and 
the  provision  of  means  of  lapid  drainage  through 
and  from  the  crust.  The  former  is  rendered 
difficult  by  the  fact  that  water  will  collect  on  muddy 
surfaces,  however  true  to  shape,  and  in  slight 
depressions  ;  the  latter  by  the  difficulty  of  prevent- 
ing local  puddli  however  good  the 
Fi  om  the  crust.  Small  con- 
stant repair  is  one  general  precaution,  and  another  is 
;il  thickening  of  the  crust,  the  settlements 
in  which  are  mainly  due  to  heavy  wheel-loads. 

An  unpleasant  feature  of  many  main  roads  with 
much  fast  motor  traffic  is  the  driving  of  mud  and 
dust  towards  the  margins,  the  mud  heing,  in  some 
states  of  the  weather,  a  danger  to  cyclists,  who  are 
also  driven  towards  the  edges  by  the  motor-cars. 
ie  extent,  however,  the  difficulty  provides  its 
own  remedy  by  reducing  the  amount  of  labour 
lo  remove  the  mud  or  dust.  Surface  tailing 
is  the  most  striking  and  important  feature  of  the 
development  in  road  maintenance  in  this,  period. 
The  range  of  gradients  on  which  it  can  be  used  is 
in  an\  i,  that  to  which  tar-ma 

and  when  the  seasonal  method  is 
adopted,  and  the  tar  is  most ly  worn  out  by  the 
winter,  the  range  of  gradients  on  which  tarring  ran 
safely  he  used  is  still  further  extended.  Surface 
tailing  greatly  reduces  the  dust  nuisance  and 
provides  roads  which  are  sometimes  clean  when 
ontarred  roads  are  muddy  ;  it  reduces  the  crunching 


noise  made  by  iron-tyred  wheels,  and,  in  warm 
weather,  the  noise  of  hoof-beats.  In  some  cases  it 
has  reduced  the  cost  of  scavenging  in  urban  areas, 
and  the  same  factor  may  be  of  some  importance  on 
country  roads.  On  the  other  hand,  the  dust  from 
tarred  roads  is,  in  some  respects,  worse  than  a  large 
quantity  of  ordinary  dust;  the  tarred  road  is  some- 
times wet  and  sloppj*,  or  greasy  with  mud  when 
other  roads  are  in  very  good  condition,  and  the 
mud  brought  from  tarred  roads  into  houses  is  ten 
times  worse  than  ordinary  mud.  The  usefulness  of 
tarred  roads  will  probably  be  increased  by  an 
extension  of  the  practice  of  sweeping,  by  leaving 
untarred  those  stretches  of  road  which  are  subjected 
to  the  action  of  seepage  water  or  are  in  otherwise 
damp  situations,  and  by  making  it  an  almost  purely 
seasonal  operation  where  the  roads  are  on  clay  soils. 
Generally,  a  review  of  surface  tarring  would  show 
the  importance  of  the  nature  of  the  soil,  and  the 
greater  value  of  the  process  in  sandy  districts 
compared  with  areas  in  which  clay,  which  works 
tip  into  a  slime  with  tar,  is  brought  on  to  the  roads 
in  considerable  quantities. 

The  period  from  1905  to  1913  has  seen  some 
renewal  of  attention  to  the  matter  of  small  constant 
repair,  and  quite  recently  the  importance  of  simple 
patching  with  materials  exactly  the  same  as  those 
of  the  crust  has  been  realised  in  some  places  where 
its  neglect  had  led  to  needless  damage  being 
inflicted  upon  the  roads.  Road  stones  which  may 
be  classed  as  secondary  are  also  receiving  more 
attention,  since  it  is  realised  that  their  apparent 
failure  has  been  in  some  cases  due  to  matters  which 
demand  separate  attention.  Drainage  as  a  part  of 
road  engineering  is  taking  the  place  of  drainage  as  a 
cult,  and  the  importance  of  taking  geological  factors 
into  consideration  is  more  generally  recognised  than 
it  was  a  few  j'ears  ago.  The  idea  that  a  few  "  clever 
ones,"  not  necessarily  trained  engineers,  can  put 
their  heads  together  and  think  out  a  "  solution  of 
the  road  problem  "  is  giving  way  to  the  common- 
sense  view  that  maintenance  and  reconstruction 
work  on  roads  is  a  part  of  road  engineering,  which 
is  itself  a  part  of  the  great  profession  of  civil 
engineering,  and  subject  to  the  same  primary  laws. 
The  great  advance  of  this  period  of  eight  years  is 
indeed  mental  rather  than  actual.  It  is  realised 
that  what  is  necessary  now  is  to  bring  our  roads  as 
far  as  possible  into  the  form  which  would  be  given 
them  if  new  roads  were  made  on  the  untouched 
ground. 

To-day  the  country  possesses  all  the  elements 
needed  for  an  efficient  organisation  of  the  highway 
system.  In  spite  of  the  criticisms  which  are  made 
so  freely  with  regard  to  the  condition  of  our 
roads  and  the  cost  of  their  maintenance,  it  yet 
remains  to  be  shown  that  the  roads  of  any  country 
are  more  generally  efficient  and  better  suited  to 
their  purpose,  or  less  costly  in  proportion  to  the 
population  served,  the  area  covered,  the  number  of 
•wheels  passing  per  day,  the  tonnage  passing,  or  the 
rateable  value  of  the  country.  Yet  our  road  sur- 
veyors have  not  the  advantages  possessed  by  men 
who  have  charge  of  deliberately  planned  highways. 
The  amount  of  heavy  engineering  work  which  has 
been  done  in  making  and  reconstructing  our  loads 
is,  it  is  true,  far  greater  than  is  generally  supposed; 
but  we  have  to  care  for  a  large  mileage  of  roads 
which  have  been  handed  down  to  us  as  the  result  of 
natural  facilities  freely  made  use  of,  as  a  legacy 
from  enclosure  Acts  made  piecemeal  and  without 
reference  to  a  general  planning  of  highways,  and 
as  the  results  of  individual  acts  of  conscience  or 
unconscious  "  dedication,"  often  welcome,  but 
frequently  leading  to  the  creation  of  responsibilities 
which  can  with  difficulty  be  reconciled  with  the 
economic  development  of  a  road  system.  All 
difficulties  can  be  overcome,  however,  if  the  proper 
means  are  taken  to  overcome  them,  and  the  chit  i  ai 
these  means  is  the  organisation  of  the  surveyors 
and  the  development  of  an  administrative  system 
which  will  both  enable  and  encourage  them  to  do 
their  best. 
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mi     ROA IRD. 

The  most  important  development  of  this  period 
was,  of  course,  the  creation  of  the  Road  Board.      In 

the  present  connection  if  is  not  the  situation  as  it  is 
to-day  that  claims  attention,  hut  the  essential  con- 
stitution of  this  sub-department  of  Stale,  and  the 
developments  to  which  its  creation  seems  to  point. 
It  is  not  necessary  to  distinguish  between  what  the 
board  was  meant  to  do  and  what  it  is  found  desir- 
able that  the  board  should  do.  Its  two  chief  func- 
tions are-  -first,  to  act  as  a  central  information  office 
for  the  compilation  of  statistics,  the  keeping  of 
permanent  records,  and  the  encouragement  of 
original  research  and  of  useful  reports  on  the  prac- 
tice of  different  localities  ;  secondly,  to  acquire  land 
for  highway  purposes.  The  distribution  of  grants 
is  quite  a  secondary  matter,  and  it  can  hardly  be 
supposed  that,  in  its  present  form,  this  will  be  a 
permanent  practice.  The  money  can  be  spent  to 
better  purpose  iu  a  different  way.  As  a  central 
intelligence  department  the  board  will  be  able  to 
take  into  consideration  those  local  conditions  which 
must  be  studied  in  order  that  practice  in  different 
localities  may  be  interpreted  for  the  use  of  highway 
engineers  over  the  country  generally,  and  to  a 
possible  to  separate  the  elements  of  general  prin- 
ciple from  those  of  only  local  importance.  It  will  he 
possible  to  compile  statistics  in  a  form  accessible  to 
surveyors  generally,  and  to  make  records  of  costs 
of  maintenance  under  different  conditions,  which 
will  furnish  valuable  studies,  and  tend  to  important 
economies.  As  regards  the  purchase  of  land,  the 
powers  of  the  board  are  ample,  and  the  road;-,  made 
under  these  powers  will  be  more  than  ordinary 
highways,  not  only  because  the  highway  authority 
will  be  owner  of  the  soil  of  the  highway  itself, 
but  also  for  the  reason  that  the  same  authority 
will  be  able  to  control  a  strip  of  land  on  each 
side  of  the  highway,  the  board's  powers  to 
"sell,  lease,  or  manage"  providing  for  control 
of  such  strips  of  land  without  preventing  it  from 
being  used  economically  for  agricultural  purposes. 
The  present  positions  of  the  highway  authority 
and  the  owner  of  the  soil  may,  in  fact,  be  exactly 
reversed. 

The  practical  result  will  be  that,  without  invoking 
the  assistance  of  the  board  otherwise  than  in  the 
completion  of  the  necessary  formalities,  or  as  a  last 
resource  when  owners  prove  difficult  to  deal  with, 
the  local  authority  will  be  able  to  buy  land  out- 
right, or  to  buy  the  soil  of  the  road  and  easements 


over  strips  on  each  side  of  it.  The  clumsy  method 
of  improvement  by  grants  will  give  way  to  a 
reasonable  departmental  procedure,  in  which  the 
highway  organisation  will  function  as  a  whole.  All 
proposals  for  improvements  costing  less  than 
some  small  limit  will,  it  may  be  suggested, 
lie  .submitted  with  lump  estimates  and  sketch 
plans,  will  pass  through,  the  county  engineer's  office 
with  a  time-limit  for  remark-;,  and  will  be  dealt 
with  at  the  Road  Board's  office  by  an  engineer 
specially  charged  with  this  duty.  Proposals  for 
works  costing  less  than  some  larger  limit  will  be 
dealt  with  in  a  similar  but  more  leisurely  fashion, 
will  be  accompanied  by  detailed,  estimates  and  scale 
plans,  and  will  receive  the  attention  of  another 
Road  Board  engineer,  and  some  actuarial  scrutiny. 
Proposals  of  importance,  involving  joint  action  by 
the  county  and  district  authorities,  and,  usually,  the 
acquisition  of  land,  would  be  settled  after  a  local 
conference  between  a  Road  Board  engineer  and  the 
county  and  district  surveyors,  plans  and  estimates 
having  been  previously  submitted  to  the  board. 
Local  responsibility  will  be  developed,  not  super- 
seded. Further  taxes  will  be  allotted  to  the  Road 
Board's  fund,  which  will,  at  tlie  same  time,  be  made 
available  for  maintenance  as  well  as  improvement. 
Eventually  an  organisation  will,  it  may  be  hoped, 
be  formed — and  the  present  conditions  almost 
permit  of  it — such  that,  while  local  authorities  will 
have  a  large  measure  of  control  over  their  roads, 
they  will  not  be  allowed  to  appoint  incompetent 
surveyors,  while  a  simple  machinery  for  the  trans- 
ference and  promotion  of  surveyors  will  meet  the 
convenience  of  both  parties  when  relations  become 
strained. 

Control  of  highways  by  magistrates  and  private 
associations  must  cease. 

It  is  the  experience  of  almost  all  countries — or 
the  tendency  is  apparent — that  responsibility  for 
highways  must  be  threefold  ;  and  the  best  work  is 
done  where  there  is  an  organisation  corresponding  to 
a  State  department  working  with  county  and  district 
authorities,  an  important  fact  in  this  connection 
being  that  the  area  occupied  by  the  State  is  often 
considerably  smaller  than  a  whole  country  such  as 
France  or  the  United  Kingdom.  The  threefold 
system,  properly  developed,  is  what  is  wanted  in 
this  country,  and  the  creation  of  the  Road  Board 
lias  made  it  not  only  possible  of  attainment,  but  has 
brought  it  within  the  range  of  immediately  practical 
achievement. 


MUNICIPAL    AND    PUBLIC    BUILDINGS. 


Although  a  period  of  twenty-one  years  is  but  about 
half  the  total  length  of  the  average  person's  profes- 
sional experience,  a  comparison  between  the  muni- 
cipal building  work  of  to-day  and  that  of  the  early 
'nineties  shows  a  remarkable  contrast.  Twenty-one 
years  ago  the  movement  known  in  architecture  as  the 
Gothic  revival  had  barely  spent  its  force.  It  was 
still  considered  a  reasonable  thing  when  designing 
such  a  building  as  a  school  to  try  and  arrange  the 
reqirired  accommodation  between  the  walls  of  a 
structure  which  externally  presented  the  appear- 
ance of  being  a  poor  relation  of  a  Gothic  abbey. 
The  architects  of  that  day,  in  their  just  admiration 
of  mediaeval  buildings,  never  seemed  to  realise  that 
characteristics  which  rendered  a  building  suitable  for 
a  certain  purpose  in  the  thirteenth  century  would, 
in  the  majority  of  cases,  be  quite  undesirable  in  a 
building  erected  for  a  different  use  in  the  nineteenth 
century.  Also  those  designers  who  had  broken 
away  from  the  mid- Victorian  fashion  in  building 
were  very  far  from  allowing  themselves  a  free 
hand.  It  was  then  a  recognised  law  throughout  all 
architectural  work  that  every  building  of  any  pre- 
tentions at  all  must  be  designed  in  strict  accordance 
with  one  or  other  of  the  principal  architectural 
styles.  So  we  got  Romanesque  dust  destructors, 
Italian  Renaissance  electric  generating  stations, 
and  Greek  hospitals.  Now,  to  a  great  extent,  we 
have  broken  free  from  these  unnecessary  restric- 


tions, and  a  large  number  of  buildings  are 
designed  with  principal  regard  to  the  practical  uses 
to  which  they  are  required  to  be  put.  Except  in 
the  case  of  such  buildings  as  town  halls,  municipal 
offices,  and  large  public  libraries,  where  a  monu- 
mental appearance  on  classic  lines  is  still  considered 
necessary,  it  is  now  the  general  practice  to  avoid 
the  close  following  of  any  particular  style.  Build- 
ings are  designed,  as  regards  their  planning  and 
general  construction,  to  fulfil  certain  purposes,  and 
the  features  required  for  practical  purposes  are  so 
treated  as  to  produce  a  pleasing  appearance  both 
externally  and  internally.  The  fact  is  now  recog- 
nised that  good  architecture  consists  not  so  much 
in  the  provision  of  moulded  and  carved  ornament 
as  in  correct  proportioning  of  the  several  parts  of 
a  building,  and  in  the  use  of  materials  which  are 
pleasant  to  look  at,  and  in  keeping  with  their 
surroundings. 

IMPORTANT  PUBLIC  BUILDINGS. 
One  of  the  features  of  the  past  two  decades  is 
the  construction  of  large  public  buildings  by  our 
principal  municipalities.  By  far  the  greater  pro- 
portion of  our  chief  corporate  bodies  have  recently 
either  so  enlarged  and  extended  their  existing  town 
halls  or  municipal  offices  as  to  change  their  character 
very  considerably,  or  have  erected  entirely  new 
buildings.  In  some  cases  buildings  have  been  thus 
constructed  which  will  compare   most  favourably 
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with  the  best  historic  buildings  in  this  country. 
Among  the  smaller  new  town  halls  that  of  Col- 
chester  occupies  a  prominent  place,  ami  among  the 
larger  buildings  the  city  halls  of  Belfast  and  Car- 
diff, particularly  the  latter,  represent  very  fine 
architectural  achievements.  As  nearly  all  the 
buildings  of  this  type  have  been  the  result  of  open 
architectural  competitions,  it  will'  be  of  interest  to 
consider  how  this  method  of  obtaining  the  design 
of  a  building  compares,  when  judged  by  its 
results,  with  other  methods.  It  will  doubtless  be 
conceded  by  every  one  that  in  the  majority  of  cases 
an  open  architectural  competition  results  in  the 
obtaining  of  a  very  good  plan.  If  the  particulars 
as  to  the  accommodation  required  are  clearly  framed 
it  can  hardly  happen  but  that  some  one  of  the  fifty 
or  more  persons  entering  for  the  competition  will 
hit  upon  a  satisfactory  plan  In  other  respects, 
however,  there  is  a  tendency  for  a  building  which 
is  the  result  of  an  open  competition  to  fall  a  little 
short  of  the  standard  of  possible  excellence.  It  will 
usually  be  designed  by  a  person  who  is  not  very 
iamiliai-  with  the  locality.  Also  the  designer,  by 
reason  of  the  great  trouble  expended  by  him  in 
obtaining  a  good  plan,  will  not  usually  care  to  give  a 
great  deal  of  time  to  the  conception  of  the  exterior 
portion  of  his  design.  He  will  tend  rather  to  follow 
t  lie  line  of  least  resistance,  and  to  produce  a  design 
of  stereotyped  pattern,  which  would  be  just  as 
appropriate  if  built  in  any  one  town  as  in  any  other 
town.  Yet  surely  a  town  hall,  of  all  buildings, 
should  be  characteristic  of  the  locality  in  which  it 
is  erected.  "Where  there  are  suitable  local  building 
materials,  and,  as  is  sometimes  the  case,  charac- 
teristic local  methods  of  construction,  such  materials 
should,  where  possible,  be  employed  in  the  local 
manner.  Important  municipal  buildings  should  not 
have  the  appearance,  as  is  now  unfortunately  to 
some  extent  the  case,  of  having  been  turned  out  of 
the  same  designing  factor}'. 

ALTERNATIVES    TO    A.\    OPEN    COMPETITION. 

Two  reasonable  alternatives  to  the  holding  of  an 
open  competition  appear  to  suggest  themselves. 
The  hist  is  the  holding  of  a  competition  limited  to 
a  few  experienced  architects,  each  of  whom  should 
receive  remuneration  for  his  trouble.  The  second 
is  that  of  instructing  a  single  architect  of  high 
standing  to  prepare  designs,  possibly  in  conjunction 
with  the  local  borough  engineer.  In  a  limited  com- 
petition where  each  competitor  may  be  entitled  to 
think  lie  has  a  quite  possible  chance  of  success, 
more  care  will  be  taken  by  the  competitors  to  sttidy 
the  conditions  on  the  spot,  particularly  if  the  unsuc- 
cessful ones  are  assured  of  receiving  some  remunera- 
tion for  the  thought  and  labour  expended.  In  this 
way  a  more  suitable  building  will  probably  result 
than  that  which  would  be  obtained  from  an  open 
competition.  As  regards  the  second  method  of 
instructing  a  single  architect  to  prepare  designs, 
everything  depends  on  the  personal  equation.  If 
the  architect  chosen  possesses  the  fullest  attainments 
for  carrying  out  the  work  concerned,  it  is  almost 
that,  working  in  close  touch  with  his 
employers,  he  will  produce  a  better  building  than 
the  raw  product  of  a  competition,  in  which  the  com- 
petitors cannot  but  be  in  the  dark  in  regard  to 
numerous  detailed  requirements.  In  proof  of  this 
is  the  fact  that  the  accepted  design  in  a  competition 
is  often  modified  very  considerably  when  the  winner 
of  the  competition  comes  into  direct  contact  with 
the  responsible  committee,  and  realises  many  require- 
ments of  which  he  was  previously  in  ignorance. 
But  there  is  the  great  risk,  if  an  architect  is 
appointed  without  the  holding  of  a  competition,  that 
the  work  may  not  be  entrusted  to  the  most  suitable 
man. 

i    ii.  . 

Although    probably     the    large    town    halls    and 

similar  municipal   buildings  that  have  been  i 

of  late  years  will  constitute  the  principal  enduring 

records  of  the  past  quarter  of  a  century,  there  arc 

tructures  which  rank  as  monumental   archi- 


tecture. London  has  seen  the  erection  of  two 
magnificent  buildings  in  the  Roman  Catholic  Cathe- 
dral and  the  new  Wesleyan  Hall,  both  of  which 
are  situated  in  the  same  distriat  of  Westminster.  At 
Liverpool  there  is  in  course  of  erection  a  great 
Cathedral  which,  when  completed,  will  vie  with 
the  wonderful  religious  structures  of  the  Middle 
Ages.  But  it  is  not  merely  in  the  large  towns  that 
our  present  age  is  leaving  its  mark.  Throughout 
the  whole  country  there  has  been  a  most  noticeable 
movement  in  regard  to  the  erection  of  public  monu- 
ments. The  sacrifices  made  in  the  South  African 
war  have  been  fittingly  and  artistically  commemo- 
rated, not  only  in  the  big  cities,  but  in  many  a  small 
country  town.  Also,  celebrities  of  national  fame 
who  for  several  hundred  years  have  received  no 
public  mark  of  respect,  in  the  localities  in  which 
they  lived  and  died  have  recently  been  given 
their  long-delayed  recognition.  Fortunately,  this 
increased  public  appreciation  of  the  use  of  com- 
memorative statuary  occurs  at  a  time  when,  in  the 
opinion  of  the  best  judges,  English  sculpture  has 
reached  a  level  of  excellence  considerably  above 
that  of  the  work  of  the  past  two  hundred  years.  It 
may  therefore  be  confidently  anticipated  that  the 
public  monuments  of  the  present  day  will  hold 
their  own  when  judged  with  those  of  past  or  future 
generations. 

BUILD1NUS    EOR    EDUCATIONAL    PURPOSES. 

Education  and  yet  more  education  is  the  cry  of 
the  age,  and  this  feature  of  our  modern  life  has 
been  well  emphasised  in  the  buildings  recently 
erected.  During  the  past  few  years  there  has  been 
a  veritable  mushroom  growth  of  school  build- 
ings, and,  as  ordinary  buildings  for  educational 
purposes  are  now  under  the  control  of  the  various 
local  authorities,  the  officials  of  such  authorities 
have  in  many  cases  been  given  considerably 
increased  work,  without  the  additional  remuneration 
which,  in  all  fairness,  should  be  theirs.  If  a 
local  authority  requires  its  engineer  to  undertake 
work  which  was  quite  outside  the  scope  of  his 
duties  when  his  appointment  was  made,  he  ought 
obviously  to  receive  special  remuneration  in  addition 
to  his  ordinary  salary.  And  this  is  particularly  so 
when,  as  in  the  case  of  the  design  and  erection  of 
buildings  for  educational  purposes,  the  work  con- 
cerned is  one  which  is  of  a  special  nature  demanding 
considerable  1  bought  and  study.  The  recognised 
ideals  to  be  followed  in  the  design  of  school  build- 
ings have  altered  so  frequently  during  the  course  of 
the  last  twenty  years  that  the  designer  of  successful 
buildings  of  this  nature  is  practically  required  to 
anticipate  future  changes  in  public  opinion.  It  will 
hardly  be  sufficient  for  him  to  comply  with  all  regu- 
lations that  are  in  existence  at  the  present ;  it  is 
necessary  in  addition,  if  his  buildings  are  to  be- 
considered  satisfactory  for  many  years,  that  he  shall 
bear  in  mind  the  general  trend  of  opinion  in  regard 
to  educational  matters.  Two  features  are  here 
noteworthy — viz.,  the  increased  attention  given  to 
physical  culture  and  the  growing  advocacy  of  fresh 
air.  The  first  consideration  suggests  the  provision 
of  ample  accommodation  for  drill,  as,  for  instance, 
the  wide  "  marching  corridors  "  now  provided  in 
many  schools.  The  second  suggests  the  placing  of 
as  little  reliance  as  may  be  possible  on  mechanical 
means  of  ventilation  and  the  provision  of  ample 
window  spaces  so  fitted  that  it  is  possible  in  the 
summer  time  to  obtain  almost  an  open-air  school. 
It  is  of  interest  to  note  how  the  change  in  ideas  on 
matters  of  hygiene  has  affected  the  placing  of 
the  "central  halls  "which  are  necessary  in  most 
schools.  Till  recently  large  rooms  of  this  descrip- 
tion were  planned  with  class-rooms  all  round 
them,  and  thus  the  only  ventilation  possible 
was  by  windows  in  the  walls  carried  up  above 
the  ceiling  level  of  the  class-rooms.  Now  it  is 
considered  that,  to  obtain  effective  ventilation,  one 
side  of  the  room  must  have  windows  opening  at 
ordinary  levels  of  3  ft.  or  4  ft.  above  the  floor, 
a  wall  which  is  an  external  wall  for  practically  the 
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whole  of  its  height  being  thus  required.  It  on  this 
account  follows  that  in  most  modern  plans  the 
"central  hall  "  is  situated  at  the  side  of  the  school. 

HIGHER    EDUCATION. 

While  the  bulk  of  schools  recently  erected  have, 
of  course,  been  for  the  purpose  of  elementary  educa- 
tion, the  requirements  of  secondary  and  technical 
education  have  received  very  considerable  attention 
during  the  past  ten  years.  Xow  that  the  great 
majority  of  secondary  schools  are,  if  not  under  the 
control  of  local  authorities,  at  least  to  a  great  extent 
supported  out  of  the  public  funds,  the  standard  of 
attainment  has  been  greatly  raised,  and  the  old 
accommodation  has  been  found  to  be  insufficient. 
Many  secondary  schools  have,  therefore,  been 
enlarged,  and  not  a  few  have  been  rebuilt  entirely. 
Technical  education  has  for  long  been  a  matter  for 
local  authorities,  and  the  increasing  demands  in  this 
direction  have  been  very  well  met.  Indeed,  there  is 
hardly  an  important  town  in  the  United  Kingdom 
where  a  person  desirous  of  learning  some  particular 
technical  subject  will  not  be  able  to  do  so  at  the 
expense  of  the  rates. 

A  branch  of  constructional  work  which  is  at  root 
very  closely  connected^with  that  of  the  erection  of 
educational  structures  is  the  building  of  free 
libraries.  Thanks  to  the  generosity  of  Mr.  Carnegie, 
almost  every  important  centre  is  now  well  equipped 
with  libraries.  In  this  work,  as  in  the  erection  of 
school  buildings,  new  problems  have  arisen  for 
solution.  The  fact  that  these  have  been  overcome, 
and  that  there  have  been  erected  numerous  build- 
ings which  admirably  f  ultil  their  purpose  as  resorts 
for  literary  recreation  and  study  and  as  depots  for 
the  storage  and  distribution  of  books,  is  conclusive 
evidence  that  modern  architecture  is  well  able  to 
fulfil  modern  needs. 

HOSPITAL    work. 

The  last  few  years  seem  to  have  shown  if  any- 
thing a  falling-off  in  the  number  of  hospitals 
erected  by  local  authorities  in  pursuance  of  their 
duties  of  providing  for  cases  of  infectious  disease. 
Serious  outbreaks  of  diseases  of  this  kind  are  now 
of  very  infrequent  occurrence,  and  manj  authorities 
who  have  taken  care  to  have  ample  accommodation 
for  an  epidemic  of  such  a  disease  as  small-pox  have 
had  practically  no  use  for  their  buildings.  The 
great  advances  that  have  been  made  in  sanitary 
science  are  having  their  effect,  and  it  can  hardly  be 
an+icipated  that  in  the  future  there  will  be  any 
great  need  for  the  erection  of  many  new  hospitals 
for  infectious  diseases.  Although  hospitals  for 
general  cases  are  at  present  maintained  by  private 
subscriptions,  it  is  a  debatable  question  whether 
before  thirty  or  forty  years  are  past  they  will  not 
to  some  extent  have  become  one  of  the  many  respon- 
sibilities of  local  authorities.  Local  officials,  who 
are  expected  to  know  almost  everything,  whether 
within  the  scope  of  their  present  duties  or  not,  may 
perhaps  therefore  give  a  little  attention  to  general 
hospital  construction.  One  of  the  features  of  to- 
day is  the  gradual  removal  of  old  hospitals  from 
congested  surroundings  in  the  centres  of  towns,  and 
their  establishment  on  the  outskirts,  where  the 
double  advantages  of  fresh  air  and  cheap  land  are 
available.  King's  College  Hospital  in  London  is  an 
important  instance  of  this  kind.  For  many  years  fine 
new  buildings  have  been  in  course  of  construction 
for  this  hospital  at  Denmark-hill  in  South  London; 
this  work  is  now  nearing  completion,  and  the 
existing  hospital  premises  in  the  neighbourhood  of 
the  Strand  have  recently  been  advertised  for  sale. 

HOUSING    OF    THE    WORKING    CLASSES. 

Some  ten  years  ago  the  lack  of  satisfactory  housing 
accommodation  in  the  large  towns  was  a  very  serious 
question,  and  the  erection  of  working-class  dwell- 
ings was  undertaken  on  a  fairly  big  scale  by  most 
of  the  important  local  authorities  At  first  enter- 
prise in  this  direction  was  principally  restricted  to 
the  erection  of  large   blocks   of  tenement  dwellings 


in  the  inner  districts,  but  in  some  cases  it  was  found 
that,  despite  the  admitted  lack  of  houses  for  the 
worst-paid  classes,  these  tenement  dwellings  were 
difficult  to  let.  Consequently  a  new  departure  was 
made,  and  cottages  were  erected  in  the  outer 
suburbs.  These  have  been  found  to  be  much  more 
appreciated,  and  at  the  present  time,  although  the 
erection  of  tenement  dwellings  lias  not  by  any  means 
been  discontinued,  the  general  tendency  is  to  erect 
cottages.  While  the  housing  problem  in  rural  dis- 
tricts still  remains  to  be  solved,  and  year  b}"  year 
becomes  more  acute,  it  would  seem  that  in  the 
towns  the  factors  of  supply  and  demand  in  regard 
to  housing  are  becoming  more  nearly'  adjusted  to 
one  another.  The  erection  of  municirjal  working- 
class  dwellings  on  a  fairly  extensive  scale  has,  of 
course,  been  one  of  the  important  features  in  this 
partial  solution  of  the  urban  housing  problem,  but 
possibly  a  still  greater  one  is  the  increased  transit 
facilities  which  have  been  created  by  both  public 
and  private  enterprise.  By  this  means  the  workers 
in  the  central  districts  are  able  to  reach  the  extreme 
outer  suburbs,  where,  owing  to  the  cheapness  of  the 
land,  it  is  still  possible  for  the  local  speculative 
builder  to  erect  cottages  that  are  let  at  rents  within 
the  reach  of  ordinary  workmen. 

The  solution  of  the  rural  housing  problem  still 
appears  to  be  a  matter  of  great  difficulty.  It  seems 
an  incontrovertible  fact  that  it  is  not  possible  for 
either  private  owners  or  local  authorities  to  erect 
in  ordinary  agricultural  districts  cottages  which 
will  return  any  reasonable  percentage  on  the  money 
expended.  Either  the  agricultural  labourer  must 
be  paid  a  higher  wage  to  enable  him  to  meet  a  rent 
of  about  double  that  to  which  he  at  present  is  accus- 
tomed, or  the  problem  of  rural  housing  must  be 
dealt  with  as  it  has  been  in  Ireland  by  means  of 
a  large  money  grant  from  the  Exchequer. 

MISCELLANEOUS    BUILDnfSS. 

Municipal  enterprise  is  nowadays  displayed  in  so 
many  directions  that  the  classes  of  buildings  already 
dealt  with  represent  only  the  principal  ones  that 
come  within  the  scope  of  local  activity.  All  kinds 
of  other  buildings  may  be,  and  often  are,  required, 
and  if  the  whole  municipal  output  of  the  last  twenty 
years  were  to  be  summarised  and  classified  it  would 
make  an  interesting  list.  There  are  of  course— to 
use  what  appears  to  be  an  American  term — the 
"  public  utility  "  buildings  of  each  local  authority, 
such  as  the  electric  generating  station,  the  tramway 
sheds,  the  dust-destructor,  the  fire  station,  the 
public  baths,  the  depot,  the  buildings  at  the 
sewage  works  and  at  the  waterworks.  Sea-coast 
towns  have  also  their  concert  pavilions,  shelters, 
and  piers.  A  very  great  proportion  of  all  these 
buildings  and  structures  have  been  erected  within 
the  past  twenty  years.  Progress  is  still  more  rapid 
than  ever,  and  it  may  be  anticipated  that  in  the 
course  of  a  very  few  years  municipalities  will  be  the 
owners  of  buildings  and  landing-stages  for  aero- 
planes and  other  aircraft. 

IMPROVEMENTS    IN    CONSTRUCTION. 

We  have  lately  seen  mosl  striking  departures  in 
construction.  Although  the  American  sky-scraper 
is  not  yet  a  feature  in  this  country,  aud,  it  is  to  be 
hoped,  never  will  be,  the  American  practice  of  steel 
frame  construction  is  becoming  very  general,  and  is 
now  recognised  by  Act  of  Parliament  in  London. 
In  the  development  of  reinforced  concrete  is  seen 
an  entirely  new  form  of  construction  which  is 
tending  to  monopolise  certain  branches  of  work. 
The  erection  of  such  a  structure  as  a  large  retaining 
wall  or  a  grain  silo  in  any  other  material  is  now 
admittedly  a  wilful  disregard  of  the  resources  of 
modern  science,  and  it  may  not  be  very  long  before 
the  timber  pile  is  entirely  superseded  by  its  rein, 
forced  concrete  rival.  Whether  or  not  these  new 
forms  of  construction  will  ever  take  the  place  of 
brick  or  stone  work  for  buildings  of  ordinary  cha- 
racter, it  is  certain  that  they  will  be  increasingly- 
used  in  those  branches  of  building  construction 
which  are  most  closely  allied  to  engineering. 
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REFUSE    DISPOSAL. 


In  this,  the  coming-of-age  number  of  The 
SURVEYOR,  it  is  proposed  to  review  the  ground 
traversed  in  the  above  branch  of  engineering  since 
twenty  years  ago. 

At  that,  time  the  writer  was  on  the  engineering 
staff  of  a  municipal  engineer  in  the  Midlands.  It 
was  the  proud  boast  of  that  staff  that  their  sewage 
disposal  works  were,  so  far  as  was  known,  the  first 
to  be  lighted  with  electricity  generated  therein,  and 
they  claimed  to  be  pioneers  in  other  progressive 
movements  ;  but  at  least  80  per  cent,  of  the  inhabited 
houses  of  this  county  borough  were  provided  with 
privies,  the  contents  of  which  were  deported  daily 
and  nightly  to  a  "depot"  by  an  expensive  team 
department,  there  to  be  mixed  with  ashpit  contents 
and  disposed  of  under  the  title  of  agricultural 
manure. 

No  doubt  instances  may  be  cited  where  this 
apparently  innocent  and  rational  operation  is  pro- 
ceeding to-day  in  small  communal  districts — dis- 
tricts separated  from  other  populated  centres  by 
greenfields  and  open  spaces— but  the  county  borough 
in  question  had  a  population  of  80,000,  and  was 
closely  hemmed  in  by  other  thickly-populated  urban 
districts  in  all  directions. 

And  if  at  any  time  an  objection  were  raised  to  the 
existence  of  the  depot,  and  the  installation  of  a 
refuse  destructor  was  advocated  in  the  interests  of 
both  health  and  decency,  the  objector  was  always 
silenced  upon  it  being  pointed  out  that  in  the 
absence  of  a  thorough  water-closet  system  the 
handling  of  privy  and  ash-pit  contents  was  bound 
to  continue. 

WATER-CARRIAGE    SYSTEM    OF   SEWERAGE. 

It  is  probably  not  more  than  twenty  years  ago 
since  the  water-carriage  system  of  seweiage  was 
accepted  and  began  to  be  adopted  by  all  sanitary 
authorities  as  the  most  cleanly  and  satisfactory 
method,  in  spite  of  the  old  opposition  on  the  ground 
of  expense  from  both  property  owners  and  "  low 
rate  "  representatives  on  the  councils. 

But  with  a  gradual  and  complete  adoption  of  this 
system  by  all  authorities,  even  down  to  those  of 
only  2,000  population— ashpit  refuse  became 
isolated  from  privy  refuse,  and  has  to  be  considered 
on  its  own   merits  or  shortcomings. 

True,  a  certain  amount  of  progress  had  been  made 
before  this  date  with  regard  to  the  incineration  of 
ashpit  refuse,  inasmuch  as  certain  residential  towns 
had  adopted  the  water-carriage  system  already,  and 
were  confronted  with  the  disposal  of  ashpit  refuse 
only. 

The  authorities  of  su<  however,  were  not 

long    in   discovering    that    refuse  heaps,    whether 

covered    over  with    a    few    inches  of    soil    or    not, 

whether  hidden  away  in  areas  of  low  rateable  value 

or  not,  whether  the  inhabitants  of  contiguous  dwell- 

ere  intimidated  or  not, yea,  even  whether  the 

.  -  to  be  tilled  would  enhance  the  value  of  laud 

actually  belonging  to  the  local  member  of  Parliament 

were   a  danger,  a  menace,  in 

neighbourhoods     where      human     beings    crowded 

er    and     lived      undi 

,  animals  naturally. 

Among  I 

rioN 

at  this  time,  one  of  the  most  prominent  was  • 
Mr.   Allied  Fryer,  of  Messrs.  Manlove,  Alii 

Nottingham,  who,  in  collaboration  with   the 
late  Mr.  Angus   Smith  v   valuable 

both   the   desirability  oi 
in   rat  ■ 
appb.: 

To-day  it  appear*  strange   to  read  the  following 

■ 
'■A    lecture   on    'Dust    Bins  and    (  I 

•  night  at  the  Royal  Aquarium  bj 
Mr.  Win.  Warner,  a  m.i.i  a.,  of  Nottingham,  Dr.  de 
Lacey  Evans  in  the  chair.     .     .     .      At  the   close  of 


the  lecture  Dr.  Daniell  moved  that  in  the  opinion 
of  this  meeting  it  is  desirable  that  house  refuse  from 
dust  bins  should  be  cremated  as  a  preventive  to 
disease.  Captain  Molesworth,  R.N.,  seconded  the 
motion.  The  resolution  was  carried  with  two 
dissentients." 

In  1888  Mr.  Warner,  in  a  paper  read  at  Bradford 
before  the  Yorkshire  Association  of  Sanitary  Inspec- 
tors, after  referring  to  the  early  work  of  Messrs. 
A.  Fryer  and  Chas.  Jones,  of  PJaling,  as  well  as 
the  researches  of  the  late  Mr.  Thos.  Codrington, 
M.I.C.E.,  on  behalf  of  the  Local  Government  Board, 
said  :  "  The  development  of  this  burning  method  has 
been  no  easy  matter,  and  at  the  present  time  it  has 
to  fight  many  severe  battles.  Sometimes  our 
advanced  sanitarians  are  met  and  defeated  by  their 
fellow  councillors  in  the  council  chamber ;  often 
they  are  opposed  and  defeated  by  the  action  of 
meetings  said  to  be  gathered  together  to  prevent 
inquiry  by  the  inhabitants  ;  but  more  probably  there 
is  some  political  element  in  the  background.  Again, 
they  are  defeated  by  old  clauses  in  the  Public 
Health  .Vet  which  are  supposed  to  infer  that  no 
refuse  furnace  shall  be  built  in  a  neighbour's  district 
without  consent,  no  matter  whether  to  his  advan- 
tage from  a  sanitary  or  a  financial  point  of  view. 
Further,  the  destruction  of  refuse  by  fire  has  been 
defeated  by  our  greatest  legislators  in  the  House  of 
Commons,  though  approved  by  a  Select  Committee 
of  that  House." 

Referring  to  the  many  furnaces  invented  and 
patented  after  Fryer's,  Mr.  Warner  said  one  of  the 
first  to  try  his  ingenuity  was  Pickard,  at  one  time  a 
workman  at  Armley-road  destructor,  Leeds,  who 
called  his  furnace  the  "  Gommand."  Its  principle 
was  similar  to  that  of  the  Gommand  regenerative 
furnace,  which  consisted  of  a  large  cavern-furnace 
with  one  opening  to  several  sets  of  clinkering  doors 
and  two  small  (ires  in  the  main  flue.  Wilkinson,  of 
Birmingham,  came  next  with  a  large  grate,  open 
charging  hopper  and  a  perforated  wall  at  the  back, 
similar  to  that  tried  by  Pease  and  Lupton.  Young, 
of  Glasgow,  made  a  similar  furnace,  and  had  the 
assistance  of  a  fan  blast.  Healy,  of  Brighouse, 
devised  several  furnaces,  and  had  no  less  than  five 
patents.  The  one  erected  in  Bradford  had  flues 
which  conducted  the  hot  gases  over  a  hollow  rever- 

|  arch,  where  it  was  said  they  would  burn  and 
(he  fumes  become  odourless. 

Heard,  of  Paddington,  had  one  consisting  of  two 
cells  with  flat  fire-bars  fed  through  a  kind  of  water- 
tank,  which  formed  the  fire-arch.  Burton,  of 
London,  made  a  continuous-supply  furnace  with  a 
long,  inclined  hearth  and  back  fire-grate,  the" 
material  being  pulled  through  by  a  chain.  Stafford 
and  Pearson  patented  two  furnaces  in  the  form  of 
bee-hives,  which  were  tried  at  Bradford,  Batley, 
Richmond,  Leicester,  and  Birkenhead. 

i  among  the  chaos  of  furnaces  the  Fryer 
type  emerged  and  held  precedence  for  some  years. 
at  I  features  were  a  number  of  cells  each 
independent  of  the  other,  but  all  passing  their  pro- 
mbustion  into  a  common  chamber;  eacli 
cell  had  a  feeding-hopper  at  the  back,  clinkering 
doors  in  front,  and  a  reverberalory  arch  common  to 
both  lire  bars  and  drying-hearth,  the  fire-bridge  and 
feeding-hopper  being  formed  side  by  side  at  the 
back  of  each  furnace. 

<  diaries  Jones,  of  Ealing,  was  the  first  to 
add  a  "fume  cremator"  to  a  destructor,  and  this 
was  owing  to  difficulty  experienced  in  the  burning 
of  house-refuse  together  with  sewage  sludge. 

The   Horsfall  destructor  followed,   with  features 

:    the    lines   of   the   Fryer,    but  having 

differences    in     detail,    and   then     came    (though  on 

aal  priori!  do  not  concern  ourselves 

here)     (lie     Warner      "  Perfectus,"     with     special 

dampers  (worked  in  the  front  of  each   cell)   which 

d  to  shut   off  any  single  cell   during  feeding 
linkerinjr. 
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The  use  of  cremators  was  continued  for  some 
time,  and  was  undoubtedly  of  value  in  decomposing 
low-temperature  gases. 

The  advantages  of  a  permanent  higher  tempera- 
ture, however,  were  so  patent  that  various  expe- 
dients were  resorted  to  by  many  makers  to  achieve 
this  end,  but  without  the  trouble  and  expense 
involved  in  a  "  fume  cremator." 

A  common  combustion  chamber  at  a  very  high 
temperature  was  resorted  to  for  some  time ;  but 
this  resulted  in  banishment  of  boilers  r.nd  a  soft 
clinker.  What  was  required  was  something  which 
would  bring  about  a  high  temperature  on  the  bars, 
giving  a  hard  clinker  and  no  empyreumatic  matter 
entering  the  combustion  chamber  at  all. 

The  "  side-by-side  "  grate  accomplished  this,  a 
form  of  furnace  arrangement  with  which  we  believe 
Messrs.  Beaman  A'  Deas  were  prominently  identified 
so  far  as  its  introduction  was  concerned. 

To-day  the  arrangement  is  almost  universal, 
ensuring  as  it  does  the  passing  of  "  green  "  gases 
or  distillation  products  over  at  least  one  grate  in  a 
state  of  incandescence. 

THE  MODERN  TYPE, 
therefore,  may  be  described  as  a  destructor  having 
side-by-side  grates  or  cells,  the  products  from  which 
lead  to  a  common  combustion  chamber,  forced 
draught  under  the  bars  by  means  of  steam  jets  or 
fans,  such  draught  having  previously  been  heated 
by  means  of  regenerative  appliances. 

True,  all  makers  will  not  admit  this  contention, 
some  still  adhering  to  single  ceil  or  independent 
furnace  installations  ;  but  the  cost  of  such  installa- 
tions is  generally  higher  than  side-by-side  grate 
arrangements. 

FUTURE    DEVELOPS)  ENTS. 
One  of  the  most  common  subjects  of  conversation 
in    the    drawing  offices    and  among  the   technical 
advisers   of  destructor-makers  is   now  the   question 
of  "  regenerated  air  feed." 

The  tendency  is  to  consider  the  advantage 
thereof  much  exaggerated,  and  we  are  disposed  to 
think  it  is. 

Looking  firstly  at  the  matter  theoretically,  we 
are  bound  to  consider  that  the  CO>  content  of 
destructor  furnaces  is  invariably  high.  While  most 
of  the  continuous  C02  recording  appliances  in  elec- 
trical or  other  power  stations  on  coal-fed  boilers 
show  an  average  of  9  to  10  per  cent  CO.,,  the 
minimum  often  falling  to  8  per  cent,  the  average 
figure  for  a  destructor  is  12^,  and  15  per  cent  is 
common. 

The  reason  for  this  of  course  is  the  great  depth 
of  fire  on  the  bars  of  a  destructor  furnace  as  com- 
pared with  a  coal-fired  boiler. 

Now,  such  being  the  case,  it  can  be  assumed  that 
no  more  than  20lb.  air  per  pound  of  fuel  (com- 
bustible) are  fed  into  the  furnace — that  is  to  say, 
excess  air  to  the  extent  of  about  60  per  cent  over 
the  minimum. 

Now  if  this  air  be  heated  by  means  of  regene- 
rators to  the  usual  temperature  of  250  deg.  Fahr. 
net.  the  total  heat  units  fed  in  with  the  hot  draught 
per  pound  of  fuel  combustible  will  bo 

250x20x0  238  =  1,190— 
equivalent  to  a  saving  of  about  one-twelfth  the  heat 
value  of  the  refuse. 

But  from  this  value  must  be  deducted  the  steam 
required  to  drive  fans  used  for  propelling  the  air 
through  regenerators,  and  when  this  has  been  done 
the  balance  is  certainly  small,  for  one  firm  of  makers 
actually  advertises  that  the  energy  absorbed  for 
driving  fans  is  8-5  per  cent  of  the  total  in  the 
refuse. 

Two  important  facts  are  worthy  of  observation 
here. 

First,  no  published  tests  of  destructor  practice 
show  the  economies  effected  with  and  without 
regenerators,  and  this  is  not  because  such  have  not 
been  made  by  destructor  contractors  within  the 
writer's  knowledge. 


Secondly,  the  air  feed  can  be  preheated  to  an 
appreciable  extent  without  regenerators  at  all  by 
means  of  jackets  or  cavities  arranged  structurally 
in  the  brickwork. 

This  has  been  done  very  successfully  at  a  destruc- 
tor recently  inspected  by  the  writer— the  advantage 
being  twofold,  inasmuch  as  there  is  a  very  decided 
coolness  on  the  top  of  the  furnaces. 

A  very  important  point  in  this  connection,  too,  is 
the  saving  of  the  fire  bars  eusured  by  steam  jets 
which  are  absent  where  fans  are  in  vogue. 

BAl  K    VERSUS    FRONT    PB3D. 

Twenty  years  ago  back  feed  and  drying  hearths 
were  deemed  essential  parts  of  all  destructors,  and 
these  were  accompanied  by  a  certain  amount  of 
preliminary  sorting  which  has  since  become  to  be 
regarded  as  unnecessary  and  objectionable.  The 
tub  feed  invented  by  Messrs.  Horsfall  is  undoubtedly 
a  very  clever  and  ingenious  arrangement,  but  the 
complicated  mechanisms  lead  sooner  or  later  to 
trouble,  and,  after  all,  the  dumping  of  refuse  in 
quantities  of  hundredweights  or  more  in  one  place 
on  the  fire-bars  tends  to  stop  the  active  progress  of 
combustion.  The  fires  are  virtually  "  banked  up  " 
for  the  time  being. 

Consequently  for  ths  past  five  years  hand-feeding 
from  the  front  has  been  advocated  pretty  generally. 
But  recently  a  return  has  been  made  to  hand- 
firing  under  modified  conditions. 

A  furnace  now  in  very  successful  operation  is  one 
made  on  the  lines  of  Messrs.  Meldrum's  side  -  by - 
side  grates,  but  with  the  grates  sloping  towards  the 
front  with  a  fall  of  a  few  inches  ;  openings  are 
provided  at  the  back  for  feeding,  with  a  short  hearth 
of  quick  descent  as  a  sort  of  fire-plate,  the  clinkering 
being  done  at  the  front  only.  The  advantages  of 
this  arrangement  are  very  decided.  The  stoker  has 
his  feed  and  clinker  in  two  separate  places,  he  has 
all  the  advantages  of  a  hand-fired  furnace,  the 
draught  is  always  inwards  as  he  feeds,  and  as  the 
feeding  floor  is  set  higher  than  the  clinkering  floor 
there  is  a  fall  towards  the  latter,  and  clinkering  as 
well  as  the  manipulation  of  the  fire  is  facilitated. 
The  result  is  really  a  back-tired,  hand-fed  furnace 
with  side-byT-side  grates  at  a  low  cost. 

TALL    CHIMNEYS. 

The  controversy  with  regardjto  tall  chimneys  is  by 
no  means  yet  settled,  many  authorities  still  insisting 
on  stacks  at  least  200  ft.  or  more  in  height.  A  little 
consideration  will  show  that  however  much  these 
may  have  been  defended  twenty  years  ago,  to-day 
they  are  quite  unnecessary  when  practically  every 
plant  is  provided  with  forced  draught. 

Forced  draught  is  regulated  according  to  the 
closeness  of  the  fire-bars,  thickness  of  fires,  and 
character  or  texture  of  material  to  be  incinerated. 
Excess  of  "  draught  "  means  an  outrush  of  flame  on 
the  furnace  doors  being  opened,  liability  to  a  "  blow 
through  "  in  case  of  defective  brickwork,  and,  most 
important  of  all,  the  deportation  of  unburnt 
material  to  the  dust  catcher. 

A  fact  often  lost  sight  of  is  the  very  salient  one 
that  the  character  of  the  "  flue-dust  "  varies  with 
the  intensity  of  the  forced  draught ;  indeed,  a 
maker  once  observed  to  the  writer  that  he  could 
"  burn  "  anything  from  50  lb.  to  100  lb.  of  refuse 
per  square  foot  of  grate  area  according  to  the 
forced  draught  allowed.  It  would  have  been  more 
to  the  point  had  he  said  he  could  "  shift "  rather 
than  "  burn." 

But,  given  the  required  pressure  for  overcoming 
the  resistance  of  bars  and  fire  thickness,  the  heat 
generated  in  the  furnace  is  then  devoted  to 
maintaining  the  chimney  draught  (bar  loss  due  to 
economisers  or  heat  otherwise  utilised;  and  the 
degree  of  this  is  determined  by  resistance  of  super- 
heaters, economisers,  and  flues,  or  passages. 

It  is  evident,  therefore,  in  comparing:!  destructor 
with  a  Lancashire  boiler  without  forced  draught, 
that  for  a  given  exit  temperature  at  the  chimney 
base   the  draught  ought  to  be  better  in    the  case 
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of  a  destructor,  inasmuch  as  the  resistance  of  the 
bars  and  fire  thickness  is  more  than  counterbalanced 
mechanically  ;  and.  further,  the  excess  of  air  over 
the  normal  twelve  pounds  of  "fuel  "  is  less  also, 
which  conduces  to  a  higher  temperature  generally. 

The  extra  height,  therefore,  can  only  be  required 
to  ensure  the  distant  distribution  of  noxious  fumes 
which  in  an  efficient  plant  do  not  exist. 

Illustrative  of  this  contention  a  case  may  be 
cited  of  a  town  in  Lancashire  where,  within  the 
last  few  years,  a  destructor  plant  was  decided  upon, 
after  much  opposition  at  the  Local  Government 
Board  inquiry  on  the  part  of  the  inhabitants  afraid 
of  dust  and  "fumes,  the  chimney  to  be  240ft.  in 
height. 

The  destructor  andchimney  were  placed  separately 
in  the  hands  of  two  contracting  firms  to  be  finished 
about  the  same  time.  Owing  to  the  failure  of  the 
contractor  for  the  chimney  the  destructor  was 
finished  and  ready  for  starting  up  before  the 
chimney  had  been  run  up  50ft.,  and  what  was 
more,  the  borough  engineer  was  anxious  to  put  the 
plant  into  operation  for  electrical  power  purposes. 
To  get  out  of  the  difficulty,  and  as  a  temporary 
expedient,  an  iron  chimrey,  80  ft.  in  height,  and 
only  3  ft.  6  in.  diameter,  was  rigged  up,  and  was 
used  most  satisfactorily  for  several  months.  The 
adoption  of  this  expedient  was  kept  from  the  know- 
ledge  of    the  public,  and  no   complaint  was   made 


with  regard  to  either  fumes  or  dust  until  the 
240  ft.  chimney  was  completed  and  known  to  be  in 
operation. 

The  real  remedy  for  dust  is  not  a  tall  chimney 
but  a  dust  catcher,  that  is  assuming  dust  to  be 
carried  over  from  the  fire  bars.  At  the  same  time 
the  best  practice  now  appeals  to  advocate  such  a 
judicious  adjustment  of  the  blast  as  will  lead  to 
practically  no  dust  being  carried  over.  Of  course 
this  entails  a  reduction  in  the  amount  "  consumed 
per  square  foot  of  grate,"  but  possibly  even  this  as 
a  criterion  may  go.  Fashions  alter  from  year  to 
year ;  what  is  law  and  gospel  one  day  becomes 
antiquated  history  the  next. 

Whenever   the   "  experts  "  in  the  past  have  been 
',   called  upon  to  lay  down  laws,  or  make  pronounce- 
I   ments  on  variations  in  practice,  they  have  so  hedged 
'    round  their    statements  with  qualifications,  limita- 
tions,   and    saving  clauses  about  there    being  "  no 
finality  to   these    things,"    that   whatever   happens 
they  can  meet  at  a  dinner  and  congratulate  them- 
selves on  having  been  true  prophets. 

They  just  propose  toasts  to  each  other  and  sing — 

"  For  1  am  right,  and  you  are  right, 
And  all  is  right  as  right  can  lie." 

And  so  the  thing  goes  merrily  on  ;  the  bricklayers 
and  stokers  are  getting  very  near  to  what  is  really 
required — more  power  to  them  ! 


SEWERAGE    AND    SEWAGE    DISPOSAL. 


The  perusal  of  the  back  numbers  of  magazines 
and  journals  often  provides  much  interest  and 
en  joyment,  and  this  is  intensified  when  the  reader. 
as  in  the  case  of  the  present  writer,  has  been 
acquainted  with  a  particular  journal  from  its  birth, 
and.  in  addition,  has  had  a  special  interest  in  one 
particular  subject  which  has  been  dealt  with  weekly 
in  its  pages.  In  the  case  of  the  progress  in  sewer- 
age and  sewage  disposal  during  the  period  covered 
by  the  first  twenty-one  years  of  the  life  of  this 
journal  it  is  extremely  interesting  to  notice  opinions 
held  twenty-one  years  ago  which  still  hold  good 
;  predictions  which  have  been  fulfilled  or, 
inore'often,  falsified  in  the  course  of  time  ;  or  new 
ideas  introduced,  some  of  which  very  quickly  proved 
altogether  impracticable,  while  others  have  stood 
the  test  of  time  and  are  now  in  general  use.  During 
the  period  under  review  enormous  developments 
have  taken  place  in  many  directions,  and  while  this 
applies  to  sewer  construction  chiefly  in  regard  to 
the  amount  of  work  carried  out,  in  the  case  of 
-ewage  disposal  it  includes  a  complete  change  in 
the  methods  in  vogue  at  the  commencement  of  that 
period,  as  will  be  seen  in  the  latter  part  of  this 
article. 

SEWEBAGE. 

If  it  were  possible  to  ascertain  the  total  sum  of 
money  expended  by  local  authorities  during  the  last 
t  wenty-one  years  upon  works  of  sewer  construction, 
it  would  be  found  to  amount  to  an  enormous  figure, 
which  would  give  some  idea  of  the  work  done  during 
that  period.  These  figures  are  not  available ;  but  it 
is  possible  to  compare  the  death  rates  at  the  begin- 
ning and  end  of  that  period.  The  death  rate  for 
Finland  and  Wales  in  1892  was  1901  per  1,000,  and 
in  i!)ll  it  wa»  14-60  per  1,000— a  reduction  of  4'4 
per  1,000.  While  it  is  impossible  to  ascribe  a 
reduction  of  the  death  rate  to  sewerage  alone,  there 
is  very  little  doubt  that  the  great  extension  of 
sewerage  systems,  partly  in  itself  and  partly  by 
means  of  improved  methods  of  sanitation  which  are 
made  possible  by  the  construction  of  sewers,  does, 

ctly  and  indirectly,  influence  the  death  rate. 
This  is  particularly  noticeable  in  the  case  of  London. 
In  1865 the  bulk  of  the  main  drainage  works  were 
in  operation,  and  the  death  rate  for  the  ten  years 

1-1870  was  24-4  per  1,000.  For  the  year  19]  1  it 
was  15  0  per  1.000,  so  that  since  the  main  drainage 
of  London  was  put  into  operation  the  death  rate  has 
been  reduced  by  94  per  1,000— a  splendid  achieve- 
ment.    To    understand    fully    what    this   means  it 


should  be  noted  that  at  least  120,000  people  in 
England  and  Wales  who  are  living  to-day  would 
have  died  during  the  past  year  if  the  death  rate  had 
been  the  same  as  it  was  in  the  year  when  Tin: 
SrKVEYOK  was  first  published. 

THE    INTERCEPTING    THAI. 

Methods  of  construction  have  not  changed  to  any 
great  extent,  but  in  matters  of  detail  various  modi- 
fications have  been  adopted.  In  view  of  the  pro- 
minence recently  given  to  the  question  of  the  use  of 
the  intercepting  trap  on  house  drains  by  the  publi- 
cation of  the  report  of  the  Departmental  Committee 
of  the  Local  Government  Board,  and  by  the  pro- 
longed discussions  of  this  report  and  its  concltisions, 
it  is  interesting  to  note  a  statement  made  by  Mr. 
H.  P.  Boulnois,  ii.IN3T.CE.,  at  that  time  city  engineer 
of  Liverpool,  on  the  occasion  of  delivering  a  lecture 
on  house  drainage  and  sanitary  appliances.  He 
then  stated  (October,  1892)  that  he  was  of  opinion 
that  isolation  of  a  house  from  the  sewer  was  of 
greater  importance  than  either  the  construction  or 
ventilation  of  that  sewer,  and  that  if  a  house  was 
isolated  in  the  manner  he  described  in  detail,  it 
would  be  as  safe  to  live  in  as  if  it  were  erected  on 
the  top  of  Snowdon.  Again,  in  a  report  made  by  Mr.  T. 
de  Courcy  Meade,  M.INST.C.E.  (at  that  time  engineer 
and  surveyor  to  the  Hornsey  Local  Board  and  now 
city  engineer  at  Manchester),  to  his  boaid  in  the 
following  year,  upon  the  advisability  or  otherwise 
of  making  the  use  of  the  intercepting  trap  compul- 
sory, Mr.  de  Courcy  Meade  himself  was  in  favour 
of  making  it  compulsory,  and  he  quoted  a  number 
of  surveyors  whose  opinions  coincided  with  his  own, 
and  only  one,  out  of  a  number  to  whom  inquiries 
were  sent,  who  was  against  the  use  of  the  inter- 
cepting trap  except  in  cases  where  the  drains  were 
laid  under  houses. 

On  the  other  hand,  we  find,  even  at  that  time,  a 
reference  to  the  case  of  East  Grinstead.  Fn  i 
paper  on  "  Sanitary  Ventilation  "  by  the  late  Mr. 
E.  Tidman,  read  at  a  meeting  of  the  Surveyors' 
Institution  in  December,  1892,  he  pointed  out  that 
at  East  Grinstead  no  builder  was  allowed  to  insert 
a  trap  in  a  house  drain,  and,  if  any  trap  were 
inserted,  the  builder  was  compelled  to  add  a  4-in. 
vent-pipe  on  the  sewer  side  of  the  trap.  In  spite 
of  this  (or  was  it  because  of  this  ?)  the  average 
death  rate  for  the  previous  three  years  was  only 
10-1  per  1,000.  It  should  be  borno  in  mind  that  the 
average  death  rate  for  London  during  the  ten  years 
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in  which  the  above  three  years  are  included  was 
19*1  pec  1,000.  Mr.  Tidman  expressed  the  opinion 
that  "most  probably  the  East  Grinstead  plan  of 
every  householder  doing  his  share  of  the  ventila- 
tion of  i  lie  town  sewers  is  the  proper  one,  and  that 
most  likely  to  be  adopted  more  generally  in  the 
fat ure,  as  by  this  means,  and  this  means  only,  can 
the  sewers  be  made  harmless."  It  is  obvious  that 
if  Mr.  Tidman  were  alive  at  the  present  time  he 
would  be  a  Strong  supporter  of  ilie  conclusions 
arrived  at  by  the  Local  Government  Board  Com- 
mittee, 

The  vagaries  of  the  fresh-air  inlet  were  also 
causing  anxiety  at  that  period.  Dr.  H.  R.  Ken- 
wood, in  a  paper  he  read  at  the  Sanitary  Congress 
at  Portsmouth  in  the  autumn  of  1892,  described 
some  experiments  he  had  made,  in  which  he  found 
evidences  of  frequent  back  currents  at  fresh-air 
inlets  when  the  mica  flaps  were  removed.  He  also 
noticed  that  the  movements  of  the  mica  flaps  were 
not  influenced  either  by  the  height  of  the  exit 
opening  at  the  top  of  the  soil-pipe  or  vent-pine,  or 
by  the  number  and  nature  of  the  bends  in  such 
pipes.  Dr.  Kenwood  was  naturally  anxious  to 
remedy  this  defect,  and  he  suggested  that  a  coil  of 
piping  from  the  hot-water  circulating  system  should 
be  fitted  round  the  soil-pipe  outside  ihe  building  in 
order  to  induce  a  permanent  up-draft  of  air  in  the 
soil-pipe  !  The  recent  recommendation  of  the  Local 
Government  .Hoard  Committee  to  abolish  the  fresh- 
air  inlet,  altogether  is  probably  the  proper  remedy, 
especially  as  it  has  taken  twenty  years  after  Mr. 
Kenwood's  experiments  to  arrive  at  this  conclusion. 

-I w  MJ]     DISPOSAL. 

It  is  a  curious  coincidence  that  the  life-history  of 
The  SuRVEYOB  corresponds  to  that  of  present-day 
methods  of  sewage  disposal,  so  that  the  story  of  the 
latter  is  contained  in  the  pages  of  the  former. 
From  this  it  would  be  anticipated  that  the  columns 
of  our  first  two  or  three  volumes  contain  some 
interesting  paragraphs,  and  this  is  actually  the  case. 
It  is  true  that  the  first  suggestions  as  to  the  connec- 
tion between  the  lower  forms  of  life  and  the  purifi- 
cation of  sewage  were  made  somewhat  earlier.' 
Thus  in  1883  Dr.  Sorby,  in  his  evidence  before  Lord 
Bram well's  Commission,  stated  :  "  It  therefore 
appears  to  me  an  obvious  conclusion  that  a  very 
large  portion  of  the  detritus  of  faeces  thus  manifestly 
lost  in  the  river  is  not  lost  by  decomposition,  but 
utilised  by  countless  thousands  of  living  creatures." 
In  1886  Dr.  Dupre,  during  a  discussion  following  a 
paper  read  by  the  late  Dr.  Tidy  at  the  Society  of 
Arts,  suggested  that  "it  would  be  a  very  good  thing 
to  cultivate  the  low  organisms  on  a  larger  scale,  and 
to  discharge  them  with  the  effluent  into  the  river, 
as  the  power  which  these  low  organisms  had  was 
remarkable."  In  January.  1887,  Mr.  W.  J.  Dibdin, 
in  a  paper  before  the  Institution  of  Civil  Engineers, 
stated  that  he  had  "  not  the  slightest  doubt  that 
the  future  treatment  of  sewage  will  be  a  combined 
chemiealand  biological  one, as  suggested  elsewhere  by 
Dr.  Dupre."  The  well-known  experimental  work  of 
the  Massachusetts  State  Board  of  Health  was  com- 
menced in  1888,  and  continued  during  the  following 
years,  and  the  original  bacterial  installation 
on  working  lines  was  started  at  the  northern  out- 
fall works  of  the  London  County  Council  in  1892, 
under  the  direction  of  Mr.  W.  J.  Dibdin,  at  that 
time  the  council's  official  chemist.  It  is  generally 
recognised  that  the  last  mentioned  experiments, 
together  with  the  one-acre  bacteria  bed  at  Barking 
constructed  in  1893,  and  the  smaller  beds  at  Sutton, 
constructed  in  1894,  in  both  cases  on  the  recommen- 
dation of  Mr.  Dibdin,  were  the  original  precursors 
of  the  whole  of  the  present  system  of  biological 
purification  of  sewage  in  filters.  About  the  same 
time  Mr.  Donald  Cameron,  then  city  surveyor  of 
Exeter,  was  working  his  original  septic  tank,  which 
was  the  first  of  the  many  methods  of  providing  pre- 
liminary treatment  of  sewage  in  tanks  under 
anaerobic  conditions.  Subsequently  excellent  work 
was    done   by    Mr.    Scoti    Moncrieff    in  his  Ashtead 


experiments,  and  by  the  late  Colonel  Ducat  with 
his  special  type  of  filter,  which  was  the  forerunner 
of  all  the  present  types  of  percolating  or  trickling 
filters. 

STATE    OK    AFI'AIKS    IN     L892 

Before  proceeding  to  deal  with  the  developments 
which  followed  the  first  introduction  of  biological 
methods  it  is  interesting  to  note  the  state  of  affairs 
with  regard  to  sewage  disposal  at  that-  time.  The 
following  extracts  are  taken  from  the  pages  of 
Vols.  I.  and  1 1 .  of  Tim:  Sdrveyor,  which  appeared 
during  the  course  of  the  year  1892. 

In  the  first  place  there  were  many  complaints  of 
land  treatment.  Mr.  Albert  Wbllheim  in  a  paper 
referred  to  these  and  recommended  preliminary 
treatment  by  chemical  precipitation.  He  suggested 
that  storm-water  overflows  should  be  adopted  and 
arranged  to  come  into  operation  when  the  sewage 
was  diluted  with  a  maximum  of  twice  its  own 
volume  of  stormwater,  and  he  considered  sludge- 
pressing  plant  a  necessity.  I  n  a  subsequent  issue 
reference  is  made  to  the  problem  of  sludge  accumu- 
lation and  to  the  value  of  sludge  as  manure,  and  it 
was  estimated  that  one  ton  of  sludge  was  equal  to 
a  quarter  of  a  ton  of  artificial  manure.  About  the 
same  time  (April,  1S92)  a  very  interesting  article 
consists  of  a  paper  on  the  Berlin  Sewage  farms, 
by  Mr.  H.  A.  Roechling,  who  lias  had  the  fortunate 
experience  of  reading  another  paper  on  the  same 
subject  almost  exactly  twenty  years  afterwards. 
Again,  later  in  the  same  year.  Mr.  Burghardt  con- 
sidered that,  land  treatment  of  crude  sewage  was 
unsuitable  and  dangerous,  even  when  supplemented 
by  the  settlement  of  suspended  matters,  and  that 
intermittent  downward  filtration  was  quite  impos- 
sible for  large  towns.  The  most  striking;  evidence 
of  the  failure  of  land  treatment  was,  however,  con- 
tained in  a  paper  read  by  Mr.  A.  Angell,  public 
analyst  of  Southampton,  at  the  Sanitary  Congress 
held  at  Portsmouth  in  the  autumn  of  1892.  He 
irave  a  list  of  ten  places  treating  their  sewage  by 
broad  irrigation  in  connection  with  which  complaints 
were  made  in  the  public  press,  and  to-day  at  least, 
eight  of  those  have  adopted  biological  purification 
by  artificial  methods  in  one  form  or  another. 

Mr.  Angell's  paper  makes  extremely  interesting 
reading  to-da}%  especially  the  following  paragraph 
dealing  with  the  results  of  the  Massachusetts 
experiments  and  the  controversy  of  nitrification  in 
filters  by  the  vital  action  of  organisms  versus  oxida- 
tion by  the  direct  chemical  method.  The  author 
stated  that  "  we  must  not  be  carried  away  into  the 
biologist's  dreamland  by  the  results  of  the  very 
admirable  and  very  exhaustive,  but,  at  the  same 
time,  very  impracticable  Massachusetts  experi- 
ments. '  He  added  that  "he  believed  that  Dr. 
Dupre  was  the  first  to  suggest  the  possibility  of 
treating  sewage  by  innoculation  with  nitrifying 
germs,  and  he  well  remembered  Hie  guffaw  with  which 
this  suggestion  was  received  l>;/  a  strong  meeting  of 
sewage  and  yet  ihe  idea  was  pregnant  with  good 

sense."  It.  appeared  to  him,  however,  that  "  the 
bacteriological  treatment  of  sewage  is  not  yet  within  <i 
rneasm  tble  distance  of  practical  or  applied  science." 
To-day  the  bacteriological  treatment  of  sewage  has 
been  adopted,  and  is  in  general  use  in  all  parts  of  the 
world,  and  it  is  Mr.  Angell's  warnings  and  predic- 
tions which  are  received  with  the  "  guffaw  "  with 
which  the  first  suggestions  of  Dr.  Duprc  were 
treated. 

On  the  other  hand,  only  a  few  wreeks  before  Mr. 
Angell  read  his  paper  the  opposite  opinion  was 
expressed  by  Dr.  Adeney  at  the  Dublin  Congress 
of  the  British  Institute  of  Public  Health.  In  the 
report  in  our  columns  of  September  1st,  1892,  we 
read  that  Dr.  Adeney  "  showed  that  organisms 
naturally  present  in  water  and  fresh  sewage  were 
capable  of  completely  oxidising  the  organic  matters 
in  the  sewage  into  carbonic  acid,  nitric  acid,  and 
certain  colouring  matters  allied  in  properties  to 
the  colouring  matter  to  be  found  in  peaty  matter, 
but  that   these  organisms   could    only    effect    such 
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oxidation  when  precautions  were  taken  to  maintain 
a  constant  supply  of  oxygen  to  these  during  their 
life  processes  ;  otherwise  they  giro  rise  to  secondary 
changes  in  the  sewage,  known  under  the  name  of 
putrefaction,  which  they  had  been  led  113-  experi- 
ment to  regard  as  dangerous  to  public  health." 
The  valuable  work  done  by  Dr.  Adeney  since  that 
time  in  connection  with  the  investigation  of  the 
effects  of  the  discharge  of  sewage  into  tidal  waters 
is  well  known  to  those  who  have  perused  our 
columns  and  studied  the  reports  of  the  Royal  Com- 
mission on  Sewage  Disposal. 

Among  the  curious  methods  of  treating  sewage 
described  in  the  pages  of  our  first  two  volumes,  the 
two  following  deserve  mention.  At  the  Sanitary 
Congress  at  Portsmouth  a  suggestion  was  made  for 
purifying  trade  wastes  by  concentration  and  evap- 
oration followed  by  condensation  as  "  the  latest, 
best,  and  most  scientific  and  successful  solution  to 
the  problem  of  economically  dealing  with  manu- 
facturing liquid  refuse."  This  system  is,  of  course, 
possible,  and  may  be  scientific  and  successful,  but  it 
would  certainly  be  far  from  economical.  At  the 
same  meeting  a  proposition  was  made  to  treat 
sewage  by  mixing  oxygen  with  it,  and  a  drawing 
was  given  showing  an  apparatus  for  the  purpose, 
but  it  was  proposed  to  deal  in  this  way  with  the 
liquid  portion  only,  "all  solids  being  removed  by 
filtration  through  sand  or  any  other  suitable 
medium.'" 

•     OF    4FFAIRS    IS    1913. 

It  is  impossible  in  the  space  at  disposal  to 
describe  all  that  has  taken  place  within  a  period 
of  twenty-one  years,  especially  as  a  complete  change 
in  the  methods  of  sewage  treatment  took  place 
during  the  particular  period  under  review.  Apart 
from  the  very  large  number  of  articles  dealing  with 
the  subject  which  has  appeared  in  our  own  columns, 
the  articles,  papers,  and  books  which  have  been 
written  in  many  different  languages  would  fill  a 
large  library.  To  refer  to  the  names  of  authors  and 
titles  of  books  and  articles  alone  would  take  many 
columns  of  Tut;  SURVEYOR.  It  is.  however,  impos- 
sible to  omit  some  reference  to  the  Royal  Commis- 
sion on  Sewage  Disposal,  which  was  appointed  in 
1  398  and  is  still  in  existence.  Although  it  has  been 
at  work  for  fourteen  years  and  has  issued  eight 
reports  and  published  a  mass  of  evidence  and  results 
of  investigations,  it  is  proposed  to  issue  a  ninth 
before  completing  its  labours.  These  facts 
afford  some  idea  of  the  complexity  of  the  problem 
of  sewage  treatment.  Partly  on  account  of  the 
many  difficulties  involved,  partly  owing  to  thi 
variety  of  conditions  encountered  indifferent  places, 
and  partly  by  reason  of  the  inventive  ingenuity  of 
various  investigators  and  manufacturers  of  appli- 
ances, there  are  in  existence  to-day  a  host  of  different 
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ments will  be  confined  to  further  improvements  of 
biological  systems,  as  it  is  now  recognised  that  this 
is  the  method  which  obtains  in  Nature,  and  may 
thus  be  accepted  as  the  most  efficient  and  most 
satisfactory.  In  this  connection  it  is  interesting  to 
note  the  following  extracts  from  the  conclusions  in 
the  Fifth  Report  of  the  Royal  Commission  on  Sewage 
Disposal :  — 

(a)  "  That  it  is  practicable  to  purify  the  sewage 
of  towns  to  any  degree  required  either  by  land 
treatment  or  by  artificial  filters." 

(b)  "  That  there  is  no  essential  difference  between 
the  two  processes,  for  in  each  case  the  purification, 
so  far  as  it  is  not  mechanical,  is  chiefly  affected  by 
means  of  micro-organisms." 

The  most  important  problem  which  remains  to 
be  solved  is  that  of  sludge  disposal.  We  recently 
(The  Surveyor,  December  20,  1912)  drew  atten- 
tion to  the  fact  that  a  very  large  proportion  of 
the  energy  devoted  to  the  improvement  of  biological 
methods  of  sewage  treatment  in  the  past  has  been 
spent  upon  efforts  made  to  remove  the  matters  in 
suspension  in  order  to  render  the  sewage  suitable 
for  further  treatment  in  filters.  The  reports  of  the 
Royal  Commission  contain  elaborate  figures  as  to 
the  extent  to  which  the  suspended  solids  should  be 
removed  from  sewage  before  it  is  filtered.  It  is 
obvious  that  the  greater  the  removal  of  the  sus- 
pended solids  in  tanks  the  larger  the  amount  of 
sludge  produced,  and  consequently  the  solution  of 
the  problem  of  dealing  with  the  sludge  is  rendered 
increasingly  more  difficult.  We  then  suggested 
that  it  might  be  advisable  to  direct  future  investi- 
gations towards  making  the  filters  suit  the  sewage 
instead  of  making  the  sewage  suit  the  filters  as 
heretofore,  and  if  this  idea  should  be  taken  up  it 
will  probably  assist  materially  in  solving  the  pro- 
blem of  sludge  disposal. 

Reference  has  already  been  made  to  a  proposal 
brought  forward  in  1892  for  purifying  sewage  by 
means  of  oxygen,  and  it  is  curious  to  note  that 
practically  the  same  idea  has  been  tried  in  recent 
3'ears  by  at  least  two  methods.  The  electrolytic 
treatment  of  sewage,  which  is  in  actual  operation 
in  several  places  in  the  United  States  of  America, 
and  the  sterilisation  of  crude  sewage  by  hypochlorite 
solutions,  which  has  also  been  attempted  in  the 
United  States  of  America,  both  rely  upon  oxygen 
as  the  actual  purifying  agent.  The  original  pro- 
poser of  1892  was,  however,  better  informed,  or 
more  fortunate  in  his  suggestions,  than  the  latest 
experimenters,  as  he  stipulated  that  all  solids  must 
be  removed  by  filtration  before  the  oxygen  is 
applied.  In  fact  this  is  exactly  the  process  which 
lias  been  adopted  during  the  last  few  years  in  a 
large  number  of  cases,  but  chiefly  in  America,  not 
only  for  the  treatment  of  sewage  effluents,  but  for 
the  purification  of  drinking  water,  and  is  known 
as     "disinfection,"    or     "sterilisation."  arious 

chemical  compounds  are  used  in  t  his  process,  but 
the  actual  effective  agent  in  all  is  chlorine,  which 
acts  in  several  different  ways,  but  chiefly  as  an 
oxidising  agent,  by  decomposition  of  water,  the 
nascent  oxygen  thereby  liberated  being  far  more 
tic  than  atmospheric  oxygen,  and  acting 
directly  on  organic  substances  besides  killing  prac- 
tically till  life.  It  is  important  to  note,  however,  that 
a  well-designed  and  carefully-managed  modern 
installation  of  biological  sewage  disposal  works  will 
produce  an  effluent  with  a  very  high  degree  of 
purification  from  the  chemical  point  of  view,  and 
the  sole  object  of  "  disinfection  "  or  "  sterilisation  " 
is  to  attain  an  equally  high  degree  of  purification 
from  the  bacterial  point  of  view,  and  thus  to  render 
as    remi  sible    the    possibility    of    disease 
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as  pure  a  condition  as  it  was  when  supplied  as  water 
to  the  consumers  who  converted  it  into  sewage. 
This  is  a  great  achievement,  and  if  the  many  engi- 
neers, chemists,  and  biologists  who  are  investigating 


the  subject  in  all  parts  of  the  world  to-day  continue 
to  work  together  as  in  the  past,  we  may  anticipate 
a  still  wider  application  of  these  methods  in  the  near 
future. 


STREET    LIGHTING. 


There  are  few  departments  of  municipal  activity 
in  which  greater  progress  has  been  made  since  the 
birth  of  The  SURVEYOR  than  that  which  is  the 
subject  of  this  article.  For  this  we  may  be  thank- 
ful, for,  truth  to  tell,  there  were  few  departments 
in  such  a  primitive  condition  as  that  of  public 
lighting  at  that  epoch.  All  the  large  towns 
employed  gas  larnpx  for  this  purpose,  while  the 
smaller  places  which  had  no  public  supply  of 
gas  used  oil,  and  the  villages  either  followed  their 
example  or  dispensed  with  public  lighting  alto- 
gether. Oil  lamps  are  still  in  use  in  many  villages 
in  the  absence  of  gas,  and  serve  their  purpose  very 
well,  though  they  are  naturally  inferior  to  the 
modern  illuminants,  and  require  a  good  deal  of 
attention.  But  even  where  gas  was  employed  at 
the  time  to  which  we  refer,  the  light  obtained  did 
little  more  than  mark  out  the  line  of  the  road- 
way. Flat-flame  burners  of  10  or  15  candle- 
power  were  used,  singly  as  a  rule,  and  clustered  at 
important  points  in  lanterns,  which  served  to 
prevent  their  extinction  by  the  wind,  but  which 
were  rarely  ornamental  or  even  pleasing  to  the  eye. 
The  lamps  were  of  necessity  turned  on  and  lighted 
by  the  traditional  lamplighter,  whose  peregrina- 
tions commenced  about  an  hour  before  dusk,  in 
order  that  his  round  might  be  completed  before 
darkness  set  in.  Although  gas  had  been  used  for 
public  lighting  from  the  earliest  days  of  gas 
supply — the  centenary  of  which  was  celebrated  in 
1912 -the  methods  and  appliances  employed  had 
varied  but  little,  and  even  at  the  present  day  flat- 
flame  lamps  for  street  lighting  have  not  altogether 
gone  out  of  use,  though  their  days  are  numbered. 

THE    COMING    OF    THE    INCANDESCENT    MANTLE. 

But  it  happened  that  in  1885  a  new  system  of  illu- 
mination with  gas  had  been  devised  by  Or.  Welsbach, 
in  which  the  heating  power  of  the  gas  was  employed 
to  raise  to  incandescence  a  solid  body  containing 
certain  metallic  oxides,  with  the  result  that  an 
immensely  increased  illuminating  efficiency  was 
obtained.  By  189.3  the  incandescent  gas  mantle  had 
been  developed  to  a  brilliant  commercial  success, 
and  it  immediately  began  to  effect  that  change 
which  lias  resulted  in  the  universal  raising  of  the 
standard  of  illumination,  botli  indoors  and  out. 
One  improvement  followed  another,  and  during  the 
past  ten  years  the  efficiency-  of  the  incandescent 
burner  has  been  practically  doubled,  while  its  use 
has  become  indispensable  in  all  systems  of  lighting 
with  gas.  In  1891  the  flat-flame  burner  at  the 
best  gave  about  3  candle-power  per  cubic  foot  of 
gas  consumed  per  hour;  in  1897  the  Welsbach 
burner,  of  which  2,000  had  then  been  installed  in 
Liverpool,  gave  nearly  16  candles  per  cubic 
foot ;  and  in  the  following  year  the  Kern  burner 
was  introduced,  giving  25  candles  per  cubic 
foot.  The  improvement  was  due  to  progress  in 
design,  which  secured  a  better  mixture  of  the  air 
and  gas  supply,  producing  a  higher  temperature, 
and  this  principle  was  also  the  basis  of  all  the 
high-pressure  systems  that  were  subsequently 
developed.  So  great  was  the  economy  result- 
ing from  the  new  burners  that  in  some  cases 
gas  companies  found  it  to  their  advantage  to  replace 
with  the  new  type,  free  of  charge,  the  old  flat-flame 
burners  which  they  were  supplying  under  contract. 
By  the  middle  of  the  period  with  which  we  are 
dealing  incandescent  burners  of  50,  75,  and  100 
candle-power  were  widely  used,  working  on  the 
ordinary  mains  at  15  to  .'iO  tenths  pressure.  Liver- 
pool by  that  time  had  10,000  of  them  in  use,  and 
claimed  to  be  one  of  the  best-lighted  cities  in 
Europe,  while*  in  South  London  alone  20,000 
were    installed.      In    1902,    using  coal  gas  enriched 


with  carburetted  water  gas,  incandescent  burners 
supplied  at  high  pressure  were  able  to  give  from 
30  to  35  candles  per  cub.  ft.,  the  Kern  at  ordinary 
pressure  giving  20-25  and  the  older  type  14-19 
caudle-power,  while  the  best  non-incandescent  re- 
generative burner  yielded  only  7  to  1<  I  candle  power, 
the  Argand  3j,  and  the  flat-flame  (No.  5)  less  than 
2  candle-power.  At  that  time  about  one  quarter  of 
the  gas  used  in  our  large  towns  for  illuminating 
purposes  was  consumed  in  incandescent  burners, 
bui  Germany  was  far  ahead  of  us  in  this  respect, 
with  90  per  cent  so  employed. 

HIGH-PRESSURE    HAS    BURNERS. 

The  next  important  step  was  the  raising  of  the 
pressure  of  the  gas  supplied  to  the  burners,  by 
which  means,  as  mentioned  above,  it  was  found 
possible  to  produce  a  better  mixture,  and  to  burn 
the  gas  completely  with  a  smaller  quantity  of  air,  so 
as  to  secure  a  higher  temperature  at  the  mantle. 
The  effect  of  this  improvement  was  most  remark- 
able. It  was  found  possible  to  attain  an  efficiency 
of  40  to  50  candles  per  cub.  ft.  per  hour,  and  even 
this  high  figure  has  been  left  far  behind  in  recent 
years,  the  Keith  high-pressure  burner  giving  from 
(10  to  70  candle-power  per  cub.  ft.  Another  change 
of  the  first  importance  was  the  successful  develop- 
ment of  the  inverted  type  of  mantle,  which,  having 
a  curve  of  light  distribution  much  better  adapted  for 
street-lighting  purposes  than  the  upright  type,  still 
further  raised  the  efficiency  of  illumination.  More- 
over, the  candle-power  of  individual  units  was 
immensely  increased  ;  even  with  low-pressure  gas 
single  burners  are  now  made  of  250  candle-power, 
and  clusters  of  four  give  1,000  candle-power  ;  while 
with  high-pressure  gas  no  less  than  4,000  candle- 
power  can  be  produced  in  a  single  lantern, 
so  that  the  utmost  requirements  of  any  public 
lighting  scheme  can  be  met  with  ease.  Pres- 
sures up  to  80  in.  or  90  in.  of  water  are 
employed,  so  that  it  is  necessary  to  provide 
compressors  and  to  lay  special  mains  for  the 
purpose,  but  this  is  being,  or  has  already  beeu,  done 
in  many  districts.  In  Glasgow,  for  example,  last 
year,  forty-one  high-pressure  lamps,  of  3,000  and 
4,500  candle-power,  were  installed,  displacing  small 
lamps  which  gave  10,000  candle-power  in  all,  and 
thus  increasing  the  illumination  by  nearly  fifteen 
times.  It  will  be  seen  how  vast  is  the  advance  that 
has  been  made  in  our  ideas  of  adequate  illumination 
for  the  public  thoroughfares.  In  London,  Birming- 
ham, and  other  large  cities  also  the  system  has 
made  extraordinary  progress. 

AUTOMATIC    Cl  INTROL. 

The  inconvenience  and  cost,  both  in  gas  and 
labour,  entailed  by  the  individual  lighting  of  gas 
lamps  have  led  to  the  introduction  in  recent  years 
of  many  methods  of  lighting  the  lamps  automati- 
cally or  from  the  works.  Clockwork  controllers, 
which  turn  the  lights  on  and  off  at  the  proper  times, 
and  need  only  periodical  winding,  embody  the  auto- 
matic principle  ;  distance  control  is  usually  effected 
by  means  of  devices  which  are  sensitive  to  a  tempo- 
rary change  of  pressure  at  the  works,  and  where  the 
conditions  are  suitable,  large  numbers  of  these  have 
been  installed  with  success.  This  principle  has 
been  carried  further,  so  that  some  of  the  burners  in 
a  cluster  can  be  extinguished  at  midnight  and  the 
rest  left  burning  till  dawn. 

ELECTRIC    LIGHTING. 

Although  in  1891  the  public  supply  of  electricity 
was  only  commencing,  the  possibilities  of  electric 
lighting  for  the  streets  were  already  realised,  and 
some  half-dozen  towns  were  employing  it  for  their 
principal  thoroughfares.     The  incandescent  electric 
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lamp  offered  no  advantage  over  the  gas  lamp  except 
the  facility  of  lighting  and  extinction  from  the 
works,  and  then  only  if  special  mains  were  laid, 
while  its  cost  was  far  in  excess  of  that  of  gas. 
lint  the  arc  lamp,  at  that  time  the  most  powerful 
illuminant  in  existence,  was  appreciably  cheaper  than 
the  tlat-flame  gas  lamp,  though  it  could  not  be 
economically  employed  except  in  the  wider  streets. 
Consequently  the  use  of  arc  lamps  for  lighting 
important  roadways  was  widely  adopted,  especially 
by  municipalities  which  took  up  the  supply  of  elec- 
tricity, and  found  the  public  lighting  load  a  valuable 
aid  to  their  young  undertakings.  Arc  lighting  had 
been  experimented  with  in  the  City  of  London  as 
early  as  1881,  but  the  attempt  was  premature,  and 
the  trial  was  abandoned.  It  was  in  1891,  however, 
that,  after  the  expenditure  of  many  thousands  of 
pounds  on  experimental  work,  the  City  Corporation 
entrusted  the  lighting  of  their  main  streets  to  a 
supply  company,  and  the  installation,  including 
some  500  arc  lamps,  was  put  in  operation  in  the 
following  year.  The  scheme,  however,  which 
provided  for  the  lighting  of  the  whole  of  the  City 
with  electricity,  using  incandescent  lamps  for  t lie 
side  streets,  was  never  carried  out  in  its  entirety. 
The  arc  lamps  were  all  of  the  "  open  "  type  in  those 
days,  and  gave  nominally  2,000  candle-power  as  a 
rule,  but  the  effective  candle-power  was  nearer 
500  candle. 

IMPROVED    ELECTRIC    I. AMI'S. 

The  progress  of  public  arc  lighting  was  severely 
checked  by  the  introduction  of  the  incandescent 
gas  mantle,  but  the  arc  lamp  can  be  credited  with 
a  large  share  in  the  raising  of  the  standard  of 
illumination  aimed  at  by  the  authorities  respon- 
sible for  the  lighting  of  the  streets.  Moreover, 
like  the  gas  lamps,  the  arc  lamp  was  the  subject  of 
close  investigation,  and  a  considerable  improvement 
in  its  capabilities  was  effected  by  the  introduction 
of  the  "  enclosed  "  type  of  lamp,  though  this- was 
never  very  largely  used  for  street  lighting  in  this 
country-  However,  a  far  more  important  event 
was  the  invention  of  the  "  flame"  arc  lamp,  which 
was  at  least  four  times  as  efficient  as  the  open  type, 
and  gave  a  rich  orange-coloured  light  which  had  a 
stinking  effect.  At  first  this  lamp  was  hampered 
by  its  short  period  of  burning  without  attention, 
but  the  development  of  the  magazine  type  of  lamp, 
which  was  capable  of  burning  as  long  as  the  per- 
missible interval  between  successive  cleanings  of 
the  globe,  overcame  this  drawback.  The  flame  arc 
was  quickly  followed  by  the  metallic-filament 
incandescent  lamp,  which,  while  by  no  means  equal 
in  efficiency  to  the  arc  lamp,  was  nearly  four  times 
as  good  as  the  old  carbon-filament  lamps,  and  had 
the  great  advantages  that  its  candle-power  was 
maintained  throughout  its  life  with  little  detci  ii 
iioD,  and  it  needed  no  attendance  beyond  the  clean- 
ing common  to  all  systems  of  lighting.  Moreover, 
though  costly  in  the  first  instance,  it  lasted  long 
often  for  thousands  of  hours.  The  result  of  these 
improvements  has  been  that,  in  spite  of  the 
extraordinary  progress  tha<   ha  i  beei !"  in  gas 


lighting,  electric  lighting  is  steadily  increasing 
in  popularity.  Had  the  high-pressure  gas  lamp  not 
been  invented,  there  would  have  been  no  chance  for 
gas  in  the  main  streets  ;  as  things  are,  the  battle  is 
keen,  and  victory  falls  sometimes  to  the  one,  some- 
times to  the  other.  In  the  West-end  of  London, 
for  instance,  large  areas  have  been  changed  over 
from  electric  to  gas  lighting,  whilst  in  the  City  and 
the  Holborn  district  electricity  has  made  headway. 
The  competition  is,  in  fact,  so  evenly  balanced  that 
co-operation  has  sometimes  proved  the  best  way  out 
of  the  tight,  and  thus,  in  both  of  the  areas  last  men- 
tioned, the  gas  and  electric  lighting  companies  have 
shared  the  spoils  between  them. 

GENERAL    CONSIDERATIONS. 

Limitations  of  space  forbid  us  to  dwell  upon 
systems  of  lighting  other  than  those  dealt  with 
above,  which  leave  little  scope  for  rivals.  Acetylene 
gas  lighting  at  one  time  appeared  likely  to  come 
into  use,  especially  in  villages  and  small  towns,  and 
petrol-air  gas  is  occasionally  employed  in  such 
places,  but  the  instances  are  few.  The  Nernst 
electric  lamp  had  been  adopted  as  an  intermediate 
device  between  the  arc  and  the  glow  lamp  a  few 
years  ago,  but  was  completely  driven  out  by  the 
tungsten  lamp.  We  cannot,  however,  conclude 
this  brief  review  without  pointing  out  one  of  the 
most  noteworthy  and  fundamental  changes  which 
have  come  over  the  street-lighting  situation  during 
recent  years— namely,  the  point  of  view  from 
which  the  subject  is  approached.  Formerly,  the 
criteria  by  which  public  lighting  was  appraised 
were  exceedingly  vague ;  the  decision  to  adopt  one  or 
other  illuminant  was  largely  controlled  by  wholly 
extraneous  considerations,  such  as  the  possession  of 
gas  or  electricity  works  by  the  lighting  authority, 
or  the  number  of  shareholders  in  a  lighting  concern 
who  had  seats  on  the  council  (we  fear  that  these 
factors  are  still  not  without  influence  on  the  course 
of  events  in  some  instances).  But  nowadays  praise- 
worthy attempts  are  made,  with  the  hearty  support 
and  co-operation  of  the  men  in  charge  of  the  rival 
illuminants,  to  arrive  at  scientific  standards  of  illu- 
mination, and  to  judge  a  system  of  street  lighting 
wholly  upon  its  merits.  There  are  very  great  diffi- 
culties in  the  way  ;  photometric  methods  are  useful, 
and  have  been  developed  to  a  remarkable  extent, 
but  they  do  not  suffice  alone,  and  the  average  non- 
technical  observer  is  usually  largely  led,  and  often 
grossly  misled,  by  the  apparent  brilliance  of  an 
illuminant,  without  due  regard  to  its  effectiveness — 
a  vastly  different  thing.  During  the  past  two  years 
a  joint  committee  of  representatives  of  the  leading 
engineering  societies  concerned  has  been  deliberating 
with  a  view  to  the  formulation  of  a  standard  specifi- 
cation for  street  lighting,  and  is  approaching  the 
end  of  its  labours,  the  duration  of  which  sufficiently 
indicates  the  complexity  of  the  questions  which  it 
has  had  to  solve.  It  is  hoped  that  by  this  means  a 
satisfactory  criterion  of  the  illumination  produced 
by  any  given  system  may  be  arrived  at,  with  conse- 
quent advantage  to  the  public  and  the  governing 
authorities  alike. 


TRAMWAY    PROGRESS. 


Although  as  far  back  as  the  seventeenth  century 
somewhat  primitive  attempts  had  been  made  to 
facilitate  the   passage  of   hen  through    the 

of  towns  by  laying  rails  in  the  roadway 
oaken  rails  in  those  days — and  more  determined 
efforts  to  attain  this  end  had  been  made  about  the 
middle  of  the  last  century,  it  was  not  until  L868 
that  the  first  Act  of  Parliament  authorising  the 
construction  of  a  street  tramway  for  passenger 
transport  was  obtained.  Tic  tramway,  which  was 
the  enterprise  of  a  company  in  Liverpool,  was 
opened  a  section  at  a  time  in  the  course  of  the  three 
years  1869-70-71,  and  it  was  in  the  middle  of  this 
period  that  the  famous  Tramways  Act  was  passed 
into  law,  an  Act  which  has  exerted  a  profound  influ- 
ence not  only  upon  tramway   development,  but   also 


upon  the  fortunes  of  other  branches  of  the  public 
service,  such  as  the  supply  of  electricity  and  gas. 
Tims  it  came  about  that  tramway  construction  on 
a  practical  basis  had  almost  exactly  attained  its 
majority  in  the  same  year  that  saw  the  first  issue 
of  Till1;  SURVEYOR,  the  commencement  of  the  period 
that  we  are  about  to  review.  The  original  Liver- 
pool tramways  had  a  total  length  of  route  of  about 
t>  miles,  and  in  1891  they  had  increased  to  28 
miles — not  a  very  rapid  growth  for  twenty-one  years. 
Now  the  city  possesses  a  network  embracing  63 
miles  of  route,  one  of  the  busiest  and  most  up-to- 
date  systems  in  the  Tinted  Kingdom. 
lilt;  "  HAT-MOTOR." 
in  those  early  days  the  sole  means  of  Haulage  was 
the  horse,    a  patient,  long-suffering  animal,   whose 
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arduous  labours  drew  from  D.  Kinnear  Clark, 
writing  in  1878,  this  interesting  pronouncement  : 
"  Tramways  will  not  take  their  fitting  place  in  the 
systems  of  transport  in  the  United  Kingdom  until 
mechanical  power  is  established  in  substitution  for 
the  power  of  horses.  The  employment  of  horse- 
power in  the  dire  work  of  starting  aud  dragging  the 
ponderous  cars  in  vogue  is  an  element  of  barbarism 
germane,  it  may  be,  to  the  primitive  habits  of 
Oriental  life,  but  very  much  out  of  place  in  a  civi- 
lised country."  But  there  was  then  no  alternative. 
and  for  many  years  after  the  utterance  of  this 
trenchant  and  prophetic-criticism  the  horse  remained 
the  locomotive  of  the  street  railway.  How  far 
Clark's  views  were  justified  may  be  judged  from 
the  fact  that  a  horse  was  usually  put  to  tramway 
work  at  five  years  of  age,  aud  was  worn  out  in  four 
years  more,  though  covering  only  fourteen  to 
sixteen  miles  per  day. 

nil<;    EVOLUTION    ol'    rill,    TRACK. 

The  earlier  designs  of  tramway  track  consisted  of 
wrought-iron  bars,  cast-iron  plates,  or  wrought-iron 
rails  of  a  kind,  attached  to  the  top  surface  of 
wooden  longitudinal  sleepers,  the  metal  merely 
forming  a  protection  to  the  timber.  Naturally 
none  of  these  devices  gave  satisfaction,  but  in  1870 
the  rolled-steel  flanged  rail  with  a  groove  in  the  head 
came  into  use,  weighing  40  lb.  to  GO  lb.  per  yard, 
aud  still  carried  on  a  longitudinal  sleeper.  A  really 
practical  design  was  thus  attained,  and  this  was 
gradually  improved  by  the  efforts  of  a  host  of 
inventors,  until  in  1891  the  customary  rail  was 
a  steel  girder  with  a  deep  web  and  broad,  flat 
flange,  weighing  from  GO  lb.  to  1001b.  per  yard,  and 
laid  direct  on  the  concrete  bed — which,  we  may 
note,  had  been  employed  since  1870.  Before  this 
system  superseded  all  others  a  great  variety  of 
tracks  with  wood  and  iron  cross  sleepers  and  cast- 
iron  chairs  had  been  tried,  and  they  did  very  well 
with  the  light  cars  drawn  by  horses.  But  they 
failed  when  steam  came  into  vogue,  and  in  1891 
nearly  all  new  tramway  undertakers  applied  to  Par- 
liament for  powers  to  use  steam  haulage.  For  a 
long  time  the  use  of  cross  sleepers  continued,  and 
these  were  frequently  of  steel,  riveted  and  bolted  to 
the  foot  of  the  rail  and  well  bedded  in  the  concrete. 
The  only  system  successfully  employing  longitu- 
dinal sleepers  with  mechanical  haulage  was  that  of 
John  Kerr,  who  laid  the  rails  on  shallow  steel 
sleepers,  and  this  system  had  the  advantage  that 
the  rails  could  be  renewed  without  disturbing  the 
sleepers  or  the  concrete  bed. 

To  sum  up,  the  best  practice  in  1891  was  to  use 
girder  rails  weighing  80-100  lb.  per  yard,  joined 
with  heavy  fish-plates,  and  laid  on  a  bed  of  concrete 
at  least  6  in.  deep ;  the  paving  was  of  granite 
setts,  with  pitch  or  cement  grouting.  Wood- 
paving  was  sometimes  employed.  Chilled  iron 
points  were  in  use  up  to  1891,  but  were  superseded 
by  cast  steel,  the  former  being  liable  to  fracture, 
owing  to  their  brittleness. 

THE   position   in    1891. 

As  we  have  already  indicated,  while  the  horse 
was  the  only  tractor  available,  and  was  doing  good 
work,  the  fact  that  mechanical  power  ought  to  be 
employed  was  fully  realised  at  and  before  the  time 
when  our  period  commences — 1891.  Not  only  was 
this  so,  but  about  that  date  there  was  in  the  develop- 
ment of  tramways  a  pause  which,  indeed,  showed 
signs  of  becoming  a  backward  movement.  The  use  of 
steam  for  the  propulsion  or  haulage  of  tramcars  had 
made  some  progress,  a  few  cable  tramways  had  been 
constructed,  and  experiments  had  been  made  with 
electric  traction  by  means  of  accumulators,  with 
more  or  less  success,  but  the  ideal  system  had  not 
been  evolved,  and  whereas  up  to  the  end  of  1889 
487  tramway  Acts  had  been  passed,  in  1890  only 
two  were  carried  through.  At  that  dale  there  were 
in  London  130  miles  of  street  equipped  with  tram- 
ways, almost  all  operated  by  horse  power,  and  all 
in  the  hands  of  companies,  one  of  which  (the  North 
Metropolitan  Tramways  Company)  had  commenced 


work  in  1871.  The  position  at  the  end  of  June, 
1890,  was  as  follows  : — The  total  route  mileage  of 
tramway  in  the  United  Kingdom  was  about  948, 
and  the  capital  invested  was  nearly  fourteen 
millions  sterling,  of  which  three  millions  was 
expended  by  municipal  authorities  (29  under- 
takings, with  244  miles  of  route),  and  eleven 
millions  by  companies  (129  undertakings,  with  704 
miles  of  route).  The  average  outlay  was  £10,580 
per  mile  for  lines  and  works,  and  £14,500  total  per 
mile ;  the  working  expenses  were  75  per  cent,  of 
the  receipts,  andthenett  receipts  returned  an  average 
profit  of  5'9  per  cent,  on  the  capital  expended.  The 
following  statistics  will  help  to  throw  light  on  the 
position  : — 


5  ear  ending  June  30th. 

Total    length    of    route    in    United 

1891. 

1893. 

Kingdom 

963  miles 

960  miles 

29,012 

30,225 

:.71i 

563 

,,         cars 

1,067 

4,098 

Passengers  carried  per  annum  

■  >i>n  millions 

598  millions 

Total  capita]  invested 

614,163,000 

LI  I, lnt.oi in 

3,430,000 

3,606,000 

Working  expenses    

2,631,000 

2,1-37,000 

Percentage  of  expenses  to  receipts 

77  per  cent. 

79  per  cent. 

\Vtt  receipts 

6799,000 

6769,000 

Percentage  return  on  capital 

565 

5-15 
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This  was  the  result  of  twenty-one  years'  growth, 
and  if  will  be  seen  that  the  prospects  were  not  all 
that  could  be  wished,  it  is  interesting  to  observe 
that  in  the  United  States  at  this  time  there  were  no 
fewer  than  11,634  miles  of  tramway  track,  with 
37,274  cars  (including  trailers),  of  which  only  4,4G0 
miles  were  operated  with  animal  power,  there  being 
GIG  miles  of  cable  tramway,  G20  miles  of  steam 
tramway,  and  no  less  than  5,939  miles  of  electric 
tramway.  These  figures  present  a  striking  contrast 
with  those  relating  to  this  country,  aud  show  clearly 
how  very  far  ahead  of  us  were  the  United  States. 
We  had  only  one  electric  tramway  on  the  conduit 
system — that  of  the  Corporation  of  Blackpool — a 
little  pleasure  tramway  at  Brighton,  and  two  light 
railways  in  Ireland  electrically  operated.  Hence  it 
was  that  during  the  earlier  stages  of  the  adoption 
of  electric  traction  in  this  country  all  our  experience 
and  much  of  our  plant  was  derived  from  America. 

Before  leaving  the  "  first  period,"  as  we  may  call 
it,  of  tramway  development,  we  may  give  some 
comparative  data  relating  to  the  various  systems  in 
use  in  the  early  'nineties,  premising  that,  besides 
those  which  we  have  mentioned,  various  systems  of 
mechanical  traction  with  compressed  air,  oil  and 
gas  were  tried,  as  well  as  "  tireless  locomotives," 
which  were  charged  with  hot  water  at  400  lb. 
pressure  per  square  inch,  and"  were  capable  of 
hauling  a  car  by  means  of  the  steam  generated 
until  the  pressure  fell  to  50  lb.  None  of  these 
attained  to  any  degree  of  importance. 

COMPARISON    OF    VARIOUS    SYSTEMS. 

It  fortunately  happens  that  the  Birmingham 
Central  Tramways  Company  had  in  operation  in 
1891  four  different  systems  of  traction  — steam, 
horse,  cable,  and  electric  (accumulator  system),  and 
the  summarised  results  obtained  with  these  are 
given  below,  for  the  three  years  1891-3  : — 

Average  receipts  per  car  mile 

,,       expenses      „         ,, 
Percentage  expenses  to  receipts 

It  will  be  seen  from  these  data  that  by  far  the 
most  profitable  was  the  cable  system,  but  the 
enormous  cost  of  installation  prevented  its  use  any- 
where except  on  routes  where  the  traffic  was  very 
dense.  The  power  required  was  about  25  h.p.  per 
car  as  a  maximum,  including  reserve,  the  average 
power  required  being  about  15  h.p.  Steam  came 
next  in  order  of  merit,  but  the  drawbacks  to  steam 
traction,  which  at  that  time  involved  the  combustion 
of  coke  under  the  boilers,  with  the  inevitable  emis- 
sion  of  fumes  and  sometimes   vapour,  are  obvious. 


Steam. 

Horse. 

Cable. 

Electric 

15-87 

11-05 

..   12-57 

...     lo-lKl 

11-41 

9-89 

..     6-28 

...     13-95 

7-     . 

90 

..        50 

..    92-5 
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The  steam  cars  carried  sixty  passengers  each,  and 
weighed  nearly  8  tons  when  fully  loaded,  necessi- 
tating a  very  substantial  track.  They  were  carried 
on  four-wheel  bogies,  and  ran  on  a  track  having  a 
gauge  of  3  ft.  6  in. ;  to  protect  passengers  from  the 
emanations  from  the  locomotive  an  awning  cover  to 
the  top  deck  was  necessary.  The  car-bodies  had  to 
be  borne  on  steel  coiled  springs  instead  of  the 
rubber  springs  used  with  the  horse  cars,  on  account 
of  their  greater  weight,  and  the  wheels  were  of 
chilled  cast  iron,  with  brake  gear  operated  by  hand 
wheels  as  well  as  from  the  locomotive.  On  some 
tramways  the  locomotive  was  combined  with  the  car 
body. 

<  (wing  to  the  limited  haulage  power  of  horses, 
the  horse  cars  were  of  course  smaller  than  the 
foregoing  types,  seating  about  forty-four  passengers 
each,  and  weighing  5^  tons  fully  loaded.  Single- 
deck  cars,  each  drawn  by  one  horse,  were  some- 
times used,  seating  from  fourteen  to  eighteen 
passengers,  and  weighing  2|  tons  when  full.  Whether 
single  or  double  deck,  the  cars  were  always  carried 
on  four-wheel  trucks,  with  chilled-iron  or  cast-steel 
wheels.  Three-axle  "  radial  "  trucks  were  known, 
and  were  used  on  a  few  lines.  Lastly,  the  electric 
accumulator  cars  used  at  Birmingham  were  the 
least  profitable ;  about  three  miles  of  route  was 
operated  on  this  principle  for  some  years,  the 
section  being  opened  in  1890.  Bogie  cars  were 
used,  seating  fifty  passengers.  The  experiment 
was  unsuccessful. 

CABLE    TRAMWAYS. 

Besides  the  Birmingham  cable  lines,  there  were 
cable  tramways  in  London  and  Edinburgh.  The 
one  at  Higbgate-hill,  London,  was  the  first  of  its 
kind  in  this  country,  having  been  opened  in  1884, 
and  it  ran  for  about  ten  years.  It  was  only  |  mile 
in  length.  That  at  Brixton  was  2f  miles  long,  and 
ran  until  the  London  County  Council  replaced  it  by 
electric  traction.  The  only  remaining  system  in 
this  country  is  that  at  Edinburgh,  which  was 
opened  in  1888,  the  same  year  as  the  Birmingham 
cable  tramways.  The  cost  of  the  system,  for  a 
three-minute  service,  is  nearly  £20,000  per  mile  of 
double  track.  Considering  the  nature  of  the 
svstem,  it  is  really  surprising  what  can  be  done 
with  cable  haulage  ;  but  it  is  almost  safe  to  say  that 
no  more  tramways  of  this  kind  will  ever  be  laid 
down. 

ELECTRIC   TRACTION. 

It  was  in  1893  that  the  electric  tramway  invaded 
this  country,  not  counting  the  isolated  examples  to 
which  we  have  already  refeired,  none  of  which  sur- 
vived in  its  original  form.  The  first  system  equipped 
on  the  overhead  trolley  system  was  an  8-mile  section 
of  the  South  Staffordshire  Tramways,  which  had 
formerly  been  worked  with  steam,  like  the  rest  of 
the  23  miles  comprised  in  the  undertaking.  Thus 
it  was  possible  to  make  a  direct  and  convincing 
comparison  betweeD  the  rival  systems  ;  the  working 
coats  with  steam  were  7'04d.  per  car  mile,  and  with 
electricity  406d.  Erom  that  time  the  electric 
system  has  remained  without  a  rival  until  quite 
recently.  It  is  worth  noting  that,  although  the 
Americans  had  acquired  such  a  long  start  of  us,  and 
had  equipped  a  sample  section  of  tramway  on  their 
system  at  Roundhay,  our  engineers  at  once  struck 
out  on  new  lines.  In  the  American  system  the 
trolley  wire  has  to  be  maintained  exactly  over  the 
centre  of  the  track,  with  the  aid  of  a  multiplicity  of 
Bpan-wires  and  pull-oil's ;  the  South  Staffordshire 
lines,  however,  were  equipped  with  trolley  wires  at 
the  Bides  of  the  road,  and  a  special  form  of  swivel- 
ling trolley  pole  was  devised  which  enabled  the 
trolley  wheel  to  maintain  contact  with  the  wire 
over  widely  varying  distances.  This  lead  was 
followed  on  practically  all  the  British  tramways. 

hi  -pite  of  the  economic  and  other  advantages  of 
the  electric  trolley  system,  il    had  to  light  hard  to 
establish    itself  in   this  country ;    strong   pi 
was    manifested    against    it   on    the   score   of    the 
unsightliiiess     of    the      overhead     wires,     and    the 


alleged  obstruction  they  offered  to  tire-escapes — 
the  latter  a  fatuous  objection,  for  there  was  no 
difficulty  in  constructing  escapes  that  would  pass 
under  the  wires,  and  the  cost  of  replacing  the  old- 
fashioned  apparatus  with  these  would  have  been 
comparatively  trifling.  Probably  the  dislike 
evinced  was  really  the  outcome  of  our  national  con- 
servatism, which  violently  objects  to  any  new  thing. 
One  effect  of  this  aversion  to  overhead  wires  was  to 
saddle  the  Metropolis  with  an  underground  conduit 
system  of  electric  tramways  at  enormous  cost,  con- 
stituting a  burden  upon  the  undertaking  from 
which  it  has  never  recovered.  The  policy  of  the 
County  Council  for  some  years  has  been  to  adopt 
the  trolley  system  wherever  the  permission  of  the 
local  authorities  can  be  obtained.  The  only  other- 
conduit  tramways  in  this  country — the  old  Black- 
pool system  and  a  short  length  through  Bourne- 
mouth—  have  been  converted  to  the  overhead  system 
with  great  advantage. 

MUNICIPAL    ENTERPRISE. 

The  success  of  the  electrical  system  attracted  the 
attention  of  the  municipal  authorities,  who,  more- 
over, had  a  strong  prejudice  against  the  occupation 
of  the  roadways  by  private  bodies,  and  had  a 
powerful  weapon  in  the  Tramways  Act  of  1870. 
Many  of  the  old  horse  tramway  companies  were  in 
difficulties,  and  were  willing  to  dispose  of  their 
undertakings  for  what  they  would  fetch.  Conse- 
quently a  considerable  expansion  of  municipal 
enterprise  in  this  direction  took  place,  and  although 
municipal  control  of  the  tramways  of  the  country 
is  by  no  means  so  complete  as  in  the  case  of  the 
electricity  supply  undertakings,  a  large  proportion 
of  them  are  now  owned  by  the  local  authorities. 
As  every  one  must  be  familiar  with  the  modern 
system,  which  has  become  to  a  very  great  extent 
standardised,  it  is  hardly  necessary  to  enlarge  upon 
the  practice  of  the  present  day.  The  only  innova- 
tion of  importance,  apart  from  the  great  improve- 
ments which  have  been  effected  in  the  technical 
features  of  the  rolling  stock,  such  as  the  motors 
and  the  introduction  of  mechanical  and  electrical 
brakes,  covers  to  the  upper  decks,  and  various  types 
di  car- bodies,  is  the  use  of  trailers.  Hitherto  the 
Government  authorities  have  set  their  faces  against 
the  use  of  trailer  cars,  but  in  view  of  the  impos- 
sibilitjr  of  coping  with  the  traffic  solely  by  motor- 
cats,  the  London  County  Council  have  obtained 
powers  to  run  trailers  under  certain  restrictions. 
This,  however,  has  not  actually  been  done  as  yet. 

S  0  K  FA  C  E  -  C  O  N  T A  C  T    SYSTEMS. 

Besides  the  systems  to  which  we  have  already 
referred,  innumerable  attempts  have  been  made  to 
devise  a  satisfactory  method  of  supplying  power  to 
the  cars  by  means  of  contacts  embedded  at  intervals 
in  the  surface  of  the  track,  thus  avoiding  the  heavy 
cost  of  the  underground  conduit  and  the  unsightli-' 
ness  of  the  overhead  construction.  The  contacts, 
of  course,  had  to  be  provided  with  automatic  devices 
which  connected  them  with  the  live  cable  while  a 
car  was  passing  over  them,  and  ensured  their  dis- 
connection at  all  other  times  ;  but,  unfortunately, 
automatic  apparatus  inevitably  fails  sooner  or  later, 
especially  under  the  arduous  conditions  met  with  in 
the  surface  of  a  roadway,  and  in  the  case  of  a  sur- 
face-contact tramway  system  the  consequences  are 
apt  to  be  fatal.  Hence  the  system  has  never  made 
much  progress,  and  there  are  only  two  successful 
examples  of  such  tramways  in  operation  to-day. 
The  London  County  Council  equipped  a  length  of 
track  in  the  East-end  on  a  surface-contact  system, 
but  it  became  the  sport  of  party  politics  and  was 
pulled  up  again  ;  and  that  was  the  death-blow  to 
surface  contacts. 

THE    RAILLESS    TROLLEY    SYSTEM. 

We  must  not  omit  to  mention  the  introduction  of 

the  trolley  omnibus,  which,  by  means  of  double 
trolley  wires,  is  enabled  to  run  on  the  ordinary 
roads  while  maintaining  connection  with  the  supply 
of  power  from   a  central   station.      This   system  was 
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in  extended  use  on  the  Continent  for  some  years 
before  the  British  authorities  could  induce  Parlia- 
ment to  permit  its  introduction,  but  during  the  past 
two  years  several  undertakings  have  adopted  it,  so 
Far  »  ith  good  results.  The  "  railiess  trolley  "  system 
is  not  intended  to  supersede  the  tramway,  but  to  act 
as  a  feeder  to  it,  and  to  serve  sparsely  populated 
districts,  the  cost  of  construction  being  of  course  far 
less  than  that  of  the  tramway  ;  moreover,  if  found 
unsuccessful  on  one  route,  it  is  not  a  costly  matter 
bo  transfer  the  equipment  to  another;  and  if,  on 
the  other  hand,  the  traffic  is  found  to  justify  the 
cost  of  laying  a  tramway,  the  overhead  equipment 
can  readily  be  adapted  for  use  with  the  latter. 
SYSTEMS  OF  THE  FUTURE. 
But  we  live  in  times  of  constant  change,  and  the 
question  is  now  being  discussed  whether  the  inde- 
pendent vehicle,  equipped  with  its  own  means  of 
propulsion,  will  not  oust  the  tramway,  trolley-'bus 
and  all.  Some  municipalities  have  experimented 
with  motor  omnibuses,  usually  with  indifferent 
success  from  a  commercial  point  of  view,  and  some- 
times at  a  material  loss.  It  seems  probable  that  tlie 
trolley-'bus  will  find  the  motor  vehicle  a  serious 
competitor  ;  but  seeing  that  a  tramear  can  carry 
twice  as  many  passengers  as  the  latter,  and  has  the 
advantage  of  a  covered  upper  deck,  the  battle 
between  these  systems  may  well  result  in  victory 
for  the  car— especially  if  the  use  of  trailers  in  busy 
cities  becomes  general.  The  important  extensions 
recently  authorised  by  the  London  Couuty  Council 


at  their  Greenwich  generating  station  indicate  that 
the  Council,  at  any  rate,  have  no  doubt  as  to 
the  future.  Another  proposition  which  deserves 
serious  attention  is  the  possibility  of  running 
independent  motor-cars  on  tramways  propelled 
by  their  own  petrol  or  steam  engines.  Whether 
this  system  will  prove  more  economical  than 
the  supply  of  power  from  a  central  generating 
station  remains  to  be  seen.  Seeing  that  elec- 
trical energy  costs  from  Id.  to  2d.  per  car  mile 
at  present,  the  petrol  car  will  fiud  it  no  easy  task 
to  show  a  material  advantage  over  the  existing 
system.  Lastly,  the  accumulator  tramear  system 
is  not  dead  yet,  though  it  is  dormant.  Experi- 
mental work  is  in  progress  abroad,  and  he  would 
be  a  bold  man  who  would  den}'  the  possibility  of 
success  in  this  direction. 

Limitations  of  space  forbid  us  to  digress  into  the 
wonderful  advances  made  during  the  past  twenty- 
one  years  in  electric  traction  on  railways,  though 
the  forthcoming  adoption  of  this  system  on  the 
great  network  of  the  Melbourne  Government  rail- 
ways brings  the  subject  within  our  scope.  Suffice 
it  to  say  that  the  first  underground  electric  railway- 
in  the  world — the  City  and  South  London  Rail- 
way— was  opened  in  1890,  and  London  now  possesses 
well  over  one  hundred  miles  of  railway  operated  by 
electric  power. 

Such  is  the  position  at  the  end  of  our  twenty-first 
year.  Who  shall  forecast  that  which  will  obtain 
twenty-one  years  from  now  ? 


WATER    SUPPLY. 


Those  who  were  actively  engaged  in  water  engi- 
neering as  long  ago  as  the  year  1892  have  probably 
some  difficulty  in  grasping  the  fact  thai  this  period 
is  already  veiy  remote  to  the  rising  generation. 
We  are  even  apt,  if  not  careful,  at  times  to  refer,  in 
course  of  conversation,  to  the  year  1!'12  as  1892,  to 
the  bewilderment  of  the  listener,  so  near  does  that 
time  still  appear.  Again,  at  the  first  glance  it  is 
difficult  to  believe  that  great  changes  have  taken 
place  in  the  last  twenty- one  years.  In  the  year 
1892  we  were  confronted  with  the  same  problems  as 
to-day,  and  tackled  them  in  much  the  same  manner. 
We  sunk  wells,  we  drove  headings,  we  made  deep 
borings,  we  tapped  springs,  we  surveyed  gathering 
grounds,  we  built  dams  of  masonry  and  of  earth- 
work, we  constructed  reservoirs  of  concrete  and 
brickwork,  we  erected  cast-iron  and  steel  tanks,  our 
water  mains  were  coated  with  Dr.  Angus  Smith's 
solution  (sometimes,  but  not  always,  though  we 
were  beginning  to  be  rather  particular  on  the 
point"),  our  valves,  hydrants,  and  fittings  were  very 
similar  to  those  in  use  to-day,  we  had  very  good 
meters,  and  our  steam-driven  pumps  are  still  work- 
ing well,  duplicated  since,  however,  in  many  cases 
by  others  driven  by  means  of  gas  and  oil  engines, 
and  notably  by  producer  gas  engines. 

PURIFICATION. 

We  had,  it  is  true,  few  ideas  on  the  subject  of 
purification.  The  microbe  troubled  us  very  little, 
we  feared  not  the  presence  of  coli,  and  had  a 
firmer  belief  in  the  value  of  a  chemical  analysis 
than  we  now  have  in  the  chemical,  bacteriogical, 
and  microscopical  examination  all  put  together. 
For  why,  if  the  chemical  analysis,  upon  which  so 
much  reliance  was  once  placed,  overlooked  the 
presence  of  the  disease  germ,  what  fearsome  thing 
may  not  still  be  lurking  in  the  waters  to  be  dis- 
covered by  the  scientist  of  the  future  F  In  the  year 
1892  we  believed  in  sand-filters,  and  though  there 
was  some  talk  of  microbes,  the  average  engineer 
paid  little  heed  to  it.  Then,  again,  as  to  quality, 
hard  water  was  softened  very  effectually  by  the 
lime  process  where  required,  and  if  water  at  any 
place  were  under  suspicion  the  consumers  derived 
a  false  sense  of  security  by  using  carbon  or  other 
filters.  We  were  fairly  well  content  with  our 
methods,  and  if  the  health  statistics  were  bad  as 
compared  with  those    of    to-day,  and  if   tyhoid  epi- 


demics were  more  frequent,  we  had  no  knowledge 
of  the  improvement  which  was  to  take  place  in 
the  future,  and  .we  congratulated  ourselves  fer- 
vently on  the  enormous  improvement  in  the 
general  health  since  the  beginning  of  the  century. 
The  pages  of  The  Surveyor  bear  witness  to  the  fact 
that  in  the  year  1892,  though  the  Vyrnwy  Dam  for 
Liverpool  was  just  finished,  Birmingham  was  still 
struggling  for  a  new  water  supply,  Manchester  had 
its  scheme  in  contemplation,  and  Swansea  had 
designs  upon  Welsh  gathering  grounds,  while  "  the 
slighted  metropolis  was  still  in  the  Royal  Commis- 
sion stage."  There  was  a  considerable  amount  of 
evidence  given  before  the  Royal  Commissioners 
during  the  year,  and  our  hopes  were  divided  between 
obtaining  water  from  Wales,  provided  that  there 
was  any  left  after  the  large  Northern  towns  had 
made  their  arrangements,  and  tapping  the  inex- 
haustible supply  of  water  supposed  to  exist  in  the 
chalk.  The  condition  of  the  London  supplies  derived 
from  the  works  of  several  different  companies  was 
giving  cause  for  serious  complaints..  Inhabitants  of 
the  North-east  of  London  daily  congratulated  them- 
selves on  the  superior  quality  of  the  New  River 
supply  aud  blessed  the  name  of  Sir  Hugh  Middle- 
ton,  but  the  fears  of  water  famine  in  the  East-end 
were  acute,  and  Mr.  BryTan,  then  engineer  of  the 
East  London  Company,  must  have  had  a  strenuous 
time.  Elsewhere  water  was  found  to  be  turbid  and 
of  very  poor  quality,  and  as  Dr.  Houston  had  not 
at  that  time  shown  us  the  comparative  harmless- 
ness  of  sewage-polluted  water,  and  as  the  storage 
was  very  inadequate,  we  ought  to  have  been  much 
more  alarmed  than  we  were. 

There  is  considerable  evidence  that  in  the  period 
during  which  the  The  Surveyor  was  first  pro- 
duced as  a  technical  journal  there  was  great 
activity,  the  results  of  which  are  apparent  in  the 
improved  condition  of  affairs  to-day.  The  work  of 
the  London  Water  Commission  ultimately  resulted 
in  the  formation  of  the  Metropolitan  Water  Board 
and  of  a  great  improvement  in  the  waterworks  of 
the  metropolis  ;  against  all  expectation,  we  have 
managed  so  to  deal  with  our  natural  sources  of 
supply  aud  so  to  purify  the  water  that  neither  of 
the  alternatives  so  eagerly  expected  in  1892  has 
been  found  to  be  expedient-— as  yet  at  any  rate. 
Whether    the    next    twenty-one    years    will    see    a 
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change   in   our   sources   of  supply   is  a   matter  for 
conjecture. 

CAUSES    OF    IMPROVEMENT. 

It  is  not  wholly  due  to  the  work  done  since  the 
year  1892  that  the  mortality  from  enteric  fever 
and  from  diseases  of  all  kinds  bas  fallen.  During 
that  period  the  results  of  much  of  the  preceding 
work  have  been  apparent,  the  results  of  experi- 
ments have  been  applied,  the  conception  of  great 
works  has  been  brought  to  realisation,  and  the  new 
methods  and  principles  now  in  operation  have  been 
built  upon  the  foundations  of  the  hard  work  of  the 
past. 

IMl'llovi  n    HEALTH. 

It  should  be  noted  that  the  Registrar- General's 
report  on  the  mortality  of  England  and  Wales  in 
the  ten-year  period  ended  1910  contains  the  follow- 
ing information  : — The  mortality  from  enteric  fever 
has  fallen  considerably  in  the  course  of  the  last 
thirty  years ;  the  rate  of  mortality  from  enteric 
fever  lias  fallen  from  384  per  million  in  the  year 
1896  to  1)9  per  million  in  1905.  Speaking  generally 
the  curve  shows  an  almost  steady  fall  from  the  year 
1875  to  1892,  and  a  much  more  rapid  fall  from  1899 
902,  since  which  time  the  fall  has  been  more 
gradual.  Better  evidence  could  not  be  obtained  of 
the  value  of  an  improved  water  supply  and  of  better 
sanitary  conditions,  but  one  thing  is  very  plain — 
viz.,  that  a  still  greater  improvement  is  to  be 
effected.  Many  of  the  older  persons  in  the  year  1892 
were  of  opinion  that  finality  had  been  reached.  The 
desired  improvement  in  the  death  and  disease  rates 
had  been  maintained,  and  it  was  a  counsel  of  per- 
fection to  take  further  trouble.  Yet  we  see  that 
great  as  the  fall  of  the  death  rate  was  between  the 
years  1875  and  1892,  it  was  much  more  rapid  some 
years  later — viz.,  between  the  years  1899  and  1902. 
This  was  doubtless  dne  to  the  adoption  of  some  of 
these  counsels  of  perfection,  and  the  lesson  should 
be  taken  to  heart  that  every  improvement  is  worth 
making,  and  that  one  should  not  be  satisfied  in  these 
elays  with  anything  less  than  an  absolutely  pure 
water  in  abundant  quantity. 

GENERA!    IMPROVEMENTS. 

The  improvements  in  water  supply  work  and 
practice  since  the  year  1892  are  immense.  In  almost 
every  branch  or  detail  there  are  great  changes 
which  render  our  work  of  the  'nineties  a  compara- 
tively crude  performance.  To  consider  the  matter 
in  some  detail,  the  engineer  of  to-day  has  before 
him  splendid  data  obtained  and  recorded  by  the 
( reological  Survey  dealing  especially  with  the  water- 
bearing strata,  the  rainfall,  and  the  quality  of 
waters.  Much  of  this  material  lias  been  collected 
during  the  last  twenty-one  years,  and  is  still  being 
collected. 

M  i;  in*  ATION. 

Having  obtained  a  source  of  supply,  the  engineer 
of  to-day  is  enabled  to  treat  the  water  in  a  variety 
of  ways  unknown  in  the  year  1892.  Instead  of  one 
possibility,  the  sand  filter,  water  may  be  purified 
by  settlement,  coagulation,  or  by  simple  storage. 
Dr.  Houston's  method,  whereby  the  sewage- 
polluted  waters  of  the  Thames  and  Lea  are 
rendered  suitable  for  the  supply  of  London 
by  storage,  is  only  one  of  the  many  pre- 
1  possibilities.  The  pressure  filter,  whereby 
the  most  turbid  and  impure  wafers  are  clari- 
fied, the  proci  being  under  complete  control, 
is  but  another  item  for  the  consideration  of  the 
waterworks  engineer.  Waters  containing  iron  or 
objectionable  minerals  can  by  this  means  be 
rendered   suitable  for  drinkinj  .     In   the 

year  1892  much  trouble  was  b  I  Erom 

plumbo-solveni  water  especially  in  districts  where 
the  supply  was  obtained  from  moorland  gathering 
•.'round-.  Modern  met  hod  ha  .<•  entirely  done  awaj 
with  this  danger  many  lives  were  lost 

formerly.     A  -    Been    in    the  case   of    Sheffield 

•  where,  the  simple  expedient  of  adding  powdered 
chalk  to  the    water  has   proved  effective  in  dealing 


with  the  difficulty.  But  the  advance  does  not  stop 
here.  Hundreds  of  towns,  cities,  and  districts  are 
drinking  water  from  which  all  harmful  germs  have 
been  removed  by  means  of  sterilisation.  Cheap  and 
simple  methods  of  adding  minute  quantities  of 
hypochlorite  of  lime  to  the  water  have  been  devised, 
whereby  typhoid  epidemics  have  been  suddenly 
stopped  and  the  safety  of  many  polluted 
supplies  secured.  Sterilisation  is  also  effected 
by  means  of  ozone  and  the  ultra-violet  rays. 
In  short,  however  poor  may  be  the  quality 
of  a  water  at  its  source,  it  is  possible  by  modern 
methods  to  purify  it  absolutely  at  reasonable  expense. 
It  does  not  necessarily  follow  that  it  is  expedient 
to  use  polluted  water,  but  many  of  the  difficulties 
which  confronted  the  engineer  of  1892  have  been 
removed 

How  great  our  progress  in  water  purification  has 
been  since  the  year  1892  may  be  gathered  from  the 
following  quotation  from  our  pages,  relating  to  the 
Worcester  waterworks  and  describing  Anderson's 
revolving  purifier:  "There  is  nothing  new  in 
the  principle  ;  it  is  the  old  plan  of  shaking  up  the 
water  with  some  pieces  of  iron  in  it,  allowing  it  to 
settle,  and  filtering  off  the.  thick  matter,  when  the 
water  is  rendered  bright  and  clear.  Years  ago  it  was 
common  custom  in  the  West  of  England  to  put  a 
few  rusty  nails  in  a  bottle  of  bad  water  and  shake 
them  up,  by  which  the  water  was  greatly  improved. 
The  wooden  barrels  for  water  on  board  ship  are  now- 
exchanged  for  iron  tanks,  the  motion  of  the  ships 
enabling  the  iron  tanks  to  keep  the  water  sweet  for 
a  lengthened  voyage."  This  is  an  extract  from  a 
paper  read  before  the  Sanitary  Institute,  and  is 
fairly  clear  evidence  that,  with  the  exception  of 
settling  tanks,  sand  filters  and  aerating  cascades, 
our  appliances- for  purification  in  the  year  1892  were 
somewhat  crude. 

PUMP    IMPROVEMENTS. 

Where  water  has  to  be  lifted  in  very  large 
quantities,  the  steam  engine  still  holds  its  own, 
though  it  is  being  hard  pressed  by  the  Diesel  engine 
and  by  the  Humphry  pump.  In  fact  for  low  lifts  and 
very  large  quantities  it  certainly  appears  as  if  the 
Humphry  pump  will  supersede  the  steam  engine. 
The  adoption  of  the  Humphry  pump  by  the  Metro- 
politan Water  Boardis  sufficient  evidence.  Probably 
the  most  important  change  in  pumps  is  the  use  of 
the  centrifugal  pump  for  very  high  lifts.  A  very 
great  change  has  taken  place  during  the  period 
under  consideration  in  centrifugal  pumps  which  are 
now  generally  used  for  waterworks  purposes.  The 
improvements  in  electrical  machinery  hive  also  had 
a  very  important  bearing  on  pumping. 

IMPEOA  ED    Ml.!  HODS    HSTRCC'J  ION. 

In  ordinary  methods  of  construction  the  engineer 
of  to-day  is  far  in  advance  of  the  engineer  of  1892. 
The  application  of  reinforced  concrete  alone  has 
made  an  enormous  difference.  It  has  been  applied 
with  success  in  a  variety  of  ways.  At  present  the 
bulk  of  the  work  has  been  done  in  America  and 
abroad,  but  there  is  a  considerable  ami  unt  of  vein- 
forced-concrete  work  in  this  country.  It  has  been 
used  for  reservoir  construction  of  all  kinds,  includ- 
ing large  dams,  retaining  walls,  service  reservoirs, 
and  elevated  tanks  ;  also  ferro-concreto  mains  have 
been  found  to  compare  favourably  with  iron  or  steel 
pipes.  In  fact,  this  material  is  used  in  place  of 
ordinary  masonry,  and  very  often  in  place  of  iron 
or  steel  on  all  kinds  of  waterworks  structures. 

I  UPR0>  ED     MAINS. 

With  regard  to  mains  the  engineer  of  1892  used 
cast-iron  pipes  almost  exclusively.  Since  that  time 
wrought-iron  and  steel  pipes  of  all  sizes  have  come 
largely  into  use.  In  America  and  in  the  Colonies 
there  is  a  great  increase  in  bheuseof  wooden  stave 
pipes,  which  prove  to  be  so  economical,  lasting,  and 
generally  efficient  thai  they  may  even  become 
serious  competitors  with  the  cast-iron  and  steel 
pipes  elsewhere.  The  use  of  plain  concrete-lini  d 
tunnels  for  large  conduits  under1  pressure  is  notable 
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in  t lie  case  of  the  New  York  Catskill  supply,  while 
similar  tunnels  lined  with  reinforced  concrete  aie 
used  at  Los  Angeles. 

\F w     Ml   I  HODS    OF    WORKING. 

The  free  use  of  concrete  as  a  water-tight 
material  would  not  be  possible  were  it  not  for  the 
improved  methods  of  cement-grouting  under 
pressure,  which  at  the  present  time  form  one  of  the 
most  valuable  resources  of  the  engineer.  It  must 
not  be  thought  that  cement-grouting  underpressure 
was  unknown  in  the  year  1892  ;  its  value  had  been 
demonstrated  and  the  process  was  applied,  but  it 
has  been  left  for  a  later  generation  to  make  full  use 
of  this  valuable  method. 

Another  remarkable  difference  between  the  prac- 
tice of  the  year  1892  and  the  year  1912  is  the  ease 
and  speed  with  which  work  can  be  constructed. 
The  advent  of  the  motor  truck,  of  improved  cranes, 
and  of  machinery  for  handling  materials  of  excava- 
tors and  the  like  makes  it  possible  for  the  modern 
engineer  to  carry  out  his  work  at  a  rate  and  with  a 
thoroughness  undreamed  of  formerly.  The  best 
modern  works  of  construction  include  electrical 
carrying  and  mixing  plant  of  all  kinds,  and  facilities 
arc  daily  increasing.  The  standardisation  of 
materials  has  also  been  of  great  assistance  to  the 
engineer. 

MEASUREMENT    Of    FLOW. 

As  stated  above,  there  were  very  good  meters  in 
the  year  1892.      There  were  positive  and  inferential 


meters,  which  measured  the  water  in  vessels  of 
known  capacity,  or  from  which  the  quantity  of 
water  flowing  through  was  inferred  from  the 
number  of  revolutions  made  by  a  fan  or  turbine  as 
the  water  passed.  The  Venturi  meter,  which  has 
no  moving  part  in  contact  with  the  water,  and 
which  is  capable  of  measuringaccurately  the  largest 
volumes  of  water,  is  being  used  in  all  parts  of  the 
world.  It  has  further  been  applied  for  the  purpose 
of  dosing  chemicals  or  sterilising  agents  to  wateis 
flowing  through  mains.  The  meter  is  used  to 
lecord  the  flow  through  some  of  the  largest  con- 
duits in  existence,  and  its  development  forms  one 
of  the  chief  advances  in  waterworks  engineering  in 
recent  times. 

Since  the  year  1892  methods  have  changed,  new 
inventions  have  been  applied,  things  have  been 
perfected,  and  the  good  results  are  tangible. 
Immense  water  undertakings  have  been  designed 
and  brought  to  completion  in  all  parts  of  the 
world,  and  the  value  of  a  pure  water  supply  has 
been  fully  demonstrated  and  grasped.  Moreover, 
the  remunerative  character  of  a  water-supply 
undertaking  has  been  recognised  to  such  a  degree 
that  the  Government  policy  is  now  to  encourage 
local  authorities  to  become  owners  of  the  water 
undertakings  within  their  districts.  Thus  water 
engineering  has  advanced,  aud  we  may  to-day  look 
backward  upon  twenty-one  years  of  work  that  has 
shown  steady  aud  rapid  improvement,  and  which  is, 
moreover,  of  the  highest  possible  value  to  mankind. 


LEGISLATION   AND   LEGAL   PRECEDENTS. 


To  deal  adequately  with  the  many  Acts  of  Par- 
liament relating  to  municipal  and  cognate  matters, 
and  the  innumerable  judicial  decisions  in  connection 
therewith,  would  require  a  volume.  We  have 
endeavoured  within  the  space  at  our  disposal  to 
summarise  the  more  salient  and  important  enact- 
ments introduced  and  to  present  a  selection  from  the 
leading  cases  decided  in  the  past  twenty-one  years. 

PUBLIC    HEALTH. 

The  statutory  contributions  to  the  law  of  public 
health  consist  of  the  Private  Street  Works  Act, 
1892,  the  Public  Health  Act,  1896,  the  Public 
Health  Act,  1904,  the  Public  Health  (Regulations 
as  to  Food)  Act,  1907,  and  the  Public  Health  Acts 
Amendment  Act,  1907. 

The  Public  Health  Acts  Amendments  Act,  1907, 
is  divided  into  ten  parts,  only  the  first  of  which 
(containing  general  provisions  as  to  its  application) 
is  in  force  without  an  Order  of  the  Local  Govern- 
ment Board  or  the  Secretary  of  .State. 

Part  II.  relates  to  streets  and  buildings.  So  far 
as  it  applies  to  repairs  to  private  streets  it  will  be 
noticed  under  the  head  of  "Highways."  Generally 
it  provides  that  the  deposit  of  building  plans  is  to 
be  of  no  effect  after  certain  intervals,  and  that  such 
plans  may  be  retained  by  the  authority  ;  gives  the 
authority  power  to  vary  the  position  or  direction, 
and  to  tix  the  beginning  and  end  of  new  streets ; 
contains  provisions  as  to  new  crossings  over  foot- 
ways ;  empowers  the  authority  to  recover  damages 
caused  to  footways  by  excavations,  to  alter  the 
names  of  streets,  to  round  off  stz-eet  corners,  make 
by-laws  as  to  chimneys,  enforce  the  paving  of 
yards,  aud  prevent  the  closing  of  entrances  to 
courts.  There  are  also  an  extended  definition  of  a 
"  new  building,"  and  provisions  as  to  temporary 
buildings,  the  removal  of  materials  in  streets,  the 
regulation  of  the  deposit  of  building  materials  and 
excavations,  the  repair  or  enclosure  of  dangerous 
places,  the  fencing  of  lands  adjoining  streets,  and  the 
secure  fixing  of  hoardings. 

Part  HI.  contains  sanitary  provisions.  Sec.  41 
of  the  Public  Health  Act,  1875,  is  extended  to  cases 
where  a  drain,  etc.,  is  suspected  to  be  a  nuisance, 
faulty  cisterns,  gutters.  &c,  and  deposits  of 
material  causing  damp  in  buildings  are  made 
nuisances  within  the  meaning  of  the  Act  of  1875 
Rain-water  pipes  are  not  to  be   used  as  soil  pipes, 


nor  water  or  stock  pipes  as  ventilating  pipes,  and 
the  local  authority  may  require  old  drains  to  bo 
laid  open  for  examination  before  they  are  con- 
nected with  sewers.  There  are  also  extensive 
powers  as  to  the  provision  of  closet  accommodation 
and  the  conversion  of  privies  into  water  closets, 
the  recovery  of  expenses  of  work  done  for  the 
common  benefit  of  several  owners,  entry  on 
premises,  removal  or  alteration  of  urinals,  the  pro- 
vision of  urinals  at  inns,  etc.,  the  testing  of  drains, 
the  filling  up  of  cesspools,  the  provision  of  public 
lavatories,  the  removal  of  road  refuse,  the  provision 
of  sinks  and  drains  in  old  and  new  buildings,  the 
provision  of  an  ambulance,  and  the  suppression  of 
offensive  trades. 

The  subject  of  Part  VI.  is  recreation  grounds. 
The  Local  Government  Board  are  authorised  to 
make  rules,  subject  to  which  the  local  authority  are 
to  have  (in  addition  to  any  powers  under  any 
general  Act)  further  powers  with  respect  to  the 
enclosure  or  setting  apart  of  areas  in  public  parks, 
etc.,  for  games,  bands,  reading  and  refreshment 
rooms,  etc.,  and  the  necessary  incidental  arrange- 
ments. 

Part  VII.  enables  the  local  authority  to  make 
regulations  as  to  traffic  in  particular  streets,  and 
to  make  by-laws  as  to  the  use  of  the  seashore  and 
promenades. 

Part  IX.  relates  to  sky-signs.  New  sky-signs 
were  prohibited,  and  signs  existing  at  the  passing 
of  the  Act  were  not  to  remain  for  more  than  three 
years,  and  then  only  with  the  licence  of  the  local 
authority. 

Part  X.  contains  miscellaneous  provisions  relating 
to  bathing  places,  and  by-laws  as  to  these,  life- 
saving  appliances,  and  pleasure  boats. 

The  powers  of  local  authorities  under  .sections 
175  and  176  of  the  Public  Health  Act,  1875,  as  to 
the  purchase  of  land  are  extended  to  highway 
purposes. 

l;l\  Li;.-     POLL1   i  loX    PREVENTION. 

Prior  to  the  passing  of  the  Rivers  Pollution  Pre- 
vention Act,  1893,  it  had  been  held  by  the  courts 
that  proceedings  under  the  Act  of  187b'  could  not  be 
taken  against  a  local  authority  merely,  because  a 
sewer  vested  in  them  polluted  a  stream,  they  them- 
selves not  having  constructed  or  interfered  with 
the  sewer.     The  Act  of  1893  was  passed  to  provide 
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for  such  cases.  It  enacts  that  where  sewage  matter 
falls,  flows,  or  is  carried  into  a  stream  after  pass- 
ing through  or  along  a  channel  which  is  vested  in  a 
sanitary  authority  the  latter  shall,  for  the  purpose 
of  sec.  3  of  the  Act  of  1876,  he  deemed  to  know- 
ingly permit  the  sewage  matter  so  to  fall,  flow,  or 
be  carried. 

A  further  enactment  for  facilitating  proceedings 
in  the  case  of  rivers  situated  partly  in  England  and 
partly  in  Scotland— the  Rivers  Pollution  Preven- 
tion (Border  Councils)  Act,  1898— enables  the 
Local  Government  Board  to  constitute  joint  com- 
mittees of  the  councils  of  any  of  the  counties  through 
or  by  which  such  rivers  pass,  and  to  confer  on  such 
committees  all  or  any  of  the  powers  of  sanitary 
authorities  under  the  Act  of  1876. 

In  1895  it  was  held  that  the  Manchester  Ship 
Canal  is  within  the  Act  of  1876,  inasmuch  as  the 
waters  both  of  the  Mersey  and  of  the  Irwell  flow  in 
the  Canal  (Mersey,  fyc,  Watershed  Joint  Committee 
kport  Corporation,  Queen's  Bench  Division, 
June  6th,  1895). 

Amongst  other  points  decided  in  connection  with 
this  subject  may  be  mentioned  the  following  :  — 

Water  percolating  through  the  ground  in  no 
defined  or  visihle  channel  is  not  a  "  stream  " 
(McNab  v.  Robertson,  1897,  A.C.  129). 

If  a  person  has  a  legal  right  to  divert,  impound, 
and  use  the  water  of  a  stream,  he  has  the  right  to 
return  it  to  the  stream  after  use,  even  though  it  may 
have  become  putrid  by  the  impounding,  and  he  is 
not  liable  to  the  consequent  pollution  of  the  stream, 
in  the  absence  of  any  negligence  or  unnecessary 
exercise  of  his  right  (River  Ribble  Committee  v. 
Halliwell,  1899,  2  Q.B.,  385). 

In  a  case  in  which  the  local  authority  were 
themselves  in  default,  through  failure  to  make  pro- 
vision for  dealing  with  sewage  in  their  sewers,  the 
court,  in  the  exercise  of  its  discretion,  refused,  at 
the  instance  of  the  defaulting  authority,  to  make  an 
order  against  persons  causing  their  drains  to  dis- 
charge into  such  sewers  (Kirkheaton  Local  Board 
v.  Ainley,  1892,  2  Q.B.,  274). 

The  consent  of  the  Local  Government  Board  is 
necessary  each  time  proceedings  are  taken  under 
sees.  4  and  5  of  the  Act  of  1876,  although  taken  in 
respect  of  the  same  pollution  (Ex  parte  Mersey,  8fc., 
Joint  Committee,  1895,  59  J.P.,  756). 

And  such  consent  must  be  obtained  before  the 
authority  gives  to  the  alleged  offender  the  two 
months'  notice  of  intention  to  take  pioceedings 
required  by  sec.  18  of  that  Act  (West  Riding  River 
d  v.  Robinson,  1906,  23  T.L.R.,  249). 
If  a  person  has  a  right  to  discharge  drainage 
into  a  public  sewer,  through  a  connection  lawfully 
made,  the  local  authority  cannot  cut  off  the  con- 
nection even  if  he  discharges  trade  effluents  which 
prejudicially  affect  the  sewer  (Eastwood  v.  Henley 
Urban  District  Council,  1900,  1  Ch.,  781). 

Where  the  sewers  of  a  local    authority  are    more 
than    sufficient,    but    their   purification    works    are 
insufficient,  for  the  requirements  of    their  district, 
they  cannot  be  required  to  give  facilities  to   manu- 
facturers  for    carrying    trade    effluents     (Brook   v. 
Urban    District  Council,  1908,  T.L.R.,  809). 
Persons  who  drain  noxious  trade  effluents  into  & 
public  sewer  communicating  with  a  stream,  through 
a   channel  constructed    before   1876,  without    using 
the  host  practicable  and   reasonably  available  means 
in  lender  it  harmless,  are  guilty  of  an  offence  under 
4  of  the  Act  of  ls7'i  (Butterworth  v.  West  Hiding 
ird,  L908,  25  T.L.R.,  117). 

I:.-    AM)    DRAINS. 

There  has  been  no  general  legislation  on  the 
subject  of  sewers  and  drains,  but  there  have  been 
many  judicial  decisions  elucidating  various  points. 
We  can  only  note  some  of  the  more  important  of 
these,  in  addition  to  those  referred  to  in  connection 
with  the  subject  of  river  pollution. 

In  Falconar  v.  South  Shields  Corporation  (1895, 
11  T.L.B  .  223)  a  stream  formed  by  the  junction  of 
two    watercourses,    both    of    which    had    received 


sewage  (one  for  many  years   and   the  other  during 
recent  years),  was  held  to  be  a  "  sewer." 

The  term  "  sewer  "  does  not  include  an  engine- 
house  and  pumping  machinery  for  lifting  and  forcing 
along  a  rising  main  the  sewage  of  a  district  to  a 
common  outfall  (King's  College,  Cambridge,  v. 
Uxbridge  Urban  District  Council,  1901,  2  Ch.,  768). 

Neither  does  it  include  a  cesspool  (Header  v.  West 
(  'owes  Loral  Hoard,  1892,  3  Ch.,  18  ;  Button  v. 
Tottenham  Urban  District  Council,  1898,  78  L.T., 
470;  Butt  v.  Snow,  1903,  89  L.T.,  302). 

A  conduit  may  be  a  "sewer  '  notwithstanding 
that  it  does  not  convey  sewage,  but  merely  rain  or 
surface  water  (Ferrand  v.  Hellas  Land,  tyc,  Company, 
1893,  2  Q.B.,  135;  Durrani  v.  Branksome  Urban 
District  Council,  1897,  2  Ch.,  291  ;  Holland  v.Lazarus, 
1892,  66  L.J.  Q.B.,  285). 

So  also  may  an  open  channel  made  for  carrying 
water  from  a  road,  and  communicating  by  gullies 
and  pipes  with  an  underground  drain  (  Wilkinson  v. 
Llaudaff,  fyc,  Rural  District  <  'ouncil,  1903,2  Ch.,  695). 
A  line  of  pipes  which  is  constituted  a  sewer  by 
the  reception  of  the  drainage  of  more  than  one 
house  remains  a  sewer  even  though  all  the  houses 
but  one  may  subsequently  adopt  other  means  of 
drainage  ( Vestry  of  St.  Leonard,  Shored  itch,  v.  Phclau, 
1896,  1  Q.B.,  533). 

In  connection  with  the  subject  of  combined 
drainage  there  have  been  many  decisions,  a  few  of 
which  only  can  be  noticed.  A  conduit  is  a  drain,  it 
will  be  remembered,  within  the  statutory  definition, 
not  onry  when  it  drains  one  building  only,  but  also 
when  it  drains  premises  within  the  same  curtilage. 
In  Ves'.ry  of  St.  Martin's  v.  Bird  (1895,  1  Q.B., 
428)  it  was  held  that  the  Lowther  Arcade  did  not 
constitute  premises  within  the  same  curtilage.  But 
in  Pilbrow  v.  Vestry  of  St.  Leonard  (1895,  1  Q.B., 
433)  two  blocks  of  apartments,  separated  by  a  20-f  t. 
causeway  closed  at  one  end,  were  held  to  be  premises 
within  the  same  curtilage.  These  cases  are  not  easy 
to  reconcile. 

In  deciding  whether  a  combined  drain  is  a  sewer 
it  is  immaterial  that  the  drain  is  entirely  on  private 
property  (Travis  v.  Uttley,  1894,  1  Q.B.,  233).  But 
a  combined  drain  is  only  a  sewer  from  the  point  at 
which  it  receives  the  drainage  of  more  than  one 
building.  Above  that  point  it  is  a  drain  (Beckeu- 
ham  Urban  District  Council  v.  Wood,  1896,  60  J.P., 
490). 

The  hopes  based  upon  the  effect  of  section  19  of 
the  Public  Health  Acts  Amendment  Act,  1890,  in 
relieving  local  authorities  from  liability  in  respect 
of  combined  drains  in  certain  cases,  have  not  been 
fully  realised  owing  to  the  limited  interpretation 
placed  by  the  courts  upon  that  enactment. 

The  first  blow  was  dealt  by  the  decision  in  Hill 
v.  Hair  (1895,  1  Q.B.,  906),  where  it  was  held  that 
the  Act  of  1890  did  not  apply  to  a  combined  drain 
made  before  the  Act  was  passed.  But  this  decision 
was  disapproved  in  Bradford  v.  Eastbourne  Corpora- 
lion  (1896,  2  Q.B.,  205),  where  the  contrary  view 
was  held,  and  the  latter  case  was  followed  in  Seal 
v.  Merthyr  Tydfil  Urban  District  Council  (1897, 
2  Q.B.,  543).  The  section  was  thus  rehabilitated  so 
far  as  this  point  is  concerned. 

But  a  further  blow  was  struck  at  it  by  the 
decision  in  S.  v.  Bastings  Corporation  (1897,  1  Q.B. 
46),  where  it  was  held  that,  although  in  districts 
where  Part  III.  of  the  Act  of  1890  has  been  adopted 
a  combined  drain  may  be  a  "  single  private  drain  " 
within  the  meaning  of  the  section,  this  only 
enables  the  local  authority  to  proceed  under  sec.  41 
of  the  Public  Health  Act,  1875,  in  the  event  of  a 
nuisance  ;  and  that  for  all  other  purposes  the  drain 
remains  a  sewer. 

Ten  years  later  the  section  received  a  still  greater 
injury  at  the  hands  of  the  House  of  Lords  in 
WoodGreen  Urban  District  Council  v.  Joseph  (1907,1 
K.lt.,  L82).  In  that  case  several  houses  belonging 
to  different  owners  were  drained  in  pairs  by  means 
of  Y-shaped  arrangements  of  pipes  into  a  single 
drain    (in    private   ground),    which    communicated 
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with  a  public  sewer.  It  was  held  that  the  drain 
was  not  a  "  single  private  drain  "  within  the  mean- 
ing of  the  section,  but  a  "  sewer  "  vested  in  and 
repairable  by  the  local  authority,  for  all  purposes.  The 
sting  of  this  ruling  lies  in  the  ratio  decidendi — viz., 
that  the  drain  in  question  was  not  such  a  drain  as 
owners  are  compellable  to  provide  under  sees.  23  to 
•25  of  the  Public  Health  Act,  1875.  It  is  difficult  to 
imagine  a  case  in  which  an  owner  could  be  com- 
pelled to  provide  a  combined  drain  under  these? 
sections  ;  and  therefore  it  will  be  seen  at  once  how 
this  decision  emasculates  section  19  of  the  Act  of 
1890. 

TOWN    PLANNING, 

In  Part  II.  of  the  Housing  and  Town  Planning 
Act,  1909,  we  have  an  entirely  new  departure.  The 
object  of  the  Act  is  to  enable  local  authorities  to 
make  town  planning  schemes  with  respect  to  land 
which  is  in  course  of  development  or  appears  likely 
to  be  used  for  building  purposes,  with  a  view  of 
securing  proper  sanitary  conditions,  amenity,  and 
convenience. 

The  Local  Government  Board  may  authorise  a 
local  authority  to  prepare  such  a  scheme,  or  to  adopt 
a  scheme  prepared  by  landowners,  but  no  scheme 
is  to  have  effect  until  approved  by  order  of  the 
board  ;  and  before  the  board  approve  a  scheme  they 
must  advertise  their  intention  in  the  Gazette  ;  and 
if  within  twenty-one  days  any  one  interested  objects 
the  draft  order  must  be  laid  before  Parliament  for 
thirty  days,  and  if  either  House  presents  an  address 
against  it  within  that  time  no  further  proceedings 
are  to  be  taken  thereon. 

The  board  are  authorised  to  prescribe  a  set  or 
sets  of  general  provisions  for  carrying  out  the 
objects  of  the  Act,  and  also  to  make  regulations  as 
to  procedure.  Power  is  given  to  the  responsible 
authority,  after  giving  such  notice  as  provided  by 
a  scheme,  to  remove  buildings.  &c,  and  execute 
necessary  works  at  the  expense  of  the  persons  in 
default. 

There  are  provisions  for  payment  of  compensa- 
tion to  persons  whose  property  is  injuriously 
affected  by  a  scheme,  and  for  the  recovery  by  the 
authority  of  half  the  increase  in  value  accruing  to 
any  property  by  the  making  of  a  scheme. 

Land  required  for  a  scheme  may  be  purchased  by 
the  authority  by  agreement,  or  (  when  authorised) 
compulsorily  in  the  same  manner  as  for  the  pur- 
poses of  Part  III.  of  the  Housing  of  the  Working 
Classes  Act,  1890. 

If  the  local  authority  fail  to  prepare  a  scheme 
when  necessary,  or  to  adopt  an  owner's  scheme 
which  ought  to  be  adopted,  or  to  consent  to  modifi- 
cations proposed  by  the  board,  the  latter  may  order 
the  authority  to  remedy  the  default,  or  may  approve 
an  owner's  scheme,  in  which  event  it  is  to  have 
effect.  If  satisfied  after  a  local  inquiry  that  a 
responsible  authority  have  failed  to  enforce  a  con- 
firmed scheme,  or  to  execute  necessary  works,  the 
board  may  order  them  to  do  what  is  necessary,  and 
the  order  may  be  enforced  by  mandamus. 

"  Local  authority "  means  the  council  of  any 
borough  or  urban  or  rural  district.  All  expenses 
of  a  local  authority  under  the  Act,  or  any  scheme, 
are  to  be  defrayed  as  expenses  under  the  Public 
Health  Acts,  and  money  may  be  borrowed  for  the 
purposes  of  schemes  as  for  the  purposes  of  those 
Acts.  Money  so  borrowed  is  not  to  be  reckoned  as 
part  of  the  debt  of  a  borough  or  urban  district 
council  under  the  Public  Health  Act,  1875,  sec.  234, 
subsecs.  (2)  and  (3). 

The  changes  in  the  department  of  the  highway 
law  which  have  taken  place  in  the  period  under 
review  are  so  numerous  and  of  so  far-reaching  a 
character  that  we  are  unable,  owing  to  limitations 
of  space,  to  deal  with  them  adequately  in  the 
present  issue,  and  we  propose,  therefore,  to  continue 
our  review  next  week,  when  the  legislation  intro- 
duced in  connection  with  the  questions  of  the 
housing  of  the  working  classes,  and  commons  and 
open  spaces  will  also  be  touched  upon. 
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[Wo  are  iudebted  to  an  esteemed  correspondent  for  the  following 
lines  apropos  of  the  coming-of-age  of  Tun  Sukveyok.] 


The   morn   appears,,  the  haze-dimmed   lighl 
Hang-    hesitant  on    yonder   swarthy   hill  : 
Enter   a   child   with   toddling   feet  and   fa<      ad 

Surveys— oh,  prescience  rare!— Dame  Nature's 
Under  Ms  murky  pall  where   3torm  clouds   loi 
Risn  next  mi  knoll  to  watch  a  rosy  gleam 
Vast-spreading  in  a  screen  of  orient  gloom. 
Evanescent  the  shade!     Beneath  the  purpling 
Young  manhood,  with   all-conquering  sway 
OVivoines  the   cloud.     Darkness   thus  destroyi 
Resume   the   light  and   hail   potential   day. 


ight. 


schcnii 
mi  ; 


Void 
d, 
R. 


COUNTRY  HOUSE  SEWAGE  TREATMENT/ 


By   Herbert    Freyberg,   f.s.i. 

The  first  thing  to  do  with  sewage  is  to  get  it  swiftly, 
silently  and  smell-less  away  from  the  dwelling,  and 
it  will  be  realised  that  there  must  be  some  fall  in  the 
ground  from  the  house  in  order  to  accomplish  this 
by  gravitation.  Where  the  fall  is  not  a  self-cleansing 
one,  additional  flushing  at  the  head  must  he  pro- 
vided, and,  where  possible,  the  bath  wastes  should 
be  utilised  for  this.  The  treatment  of  sewage  is  de- 
pendent on  many  conditions,  but  the  governing  fac- 
tors are  the  extent  of  land  available,  the  contour  of 
the  (Surface,  and  the  nature  of  the  subsoil.  Assuming 
these  to  be  not  unfavourable,  most  of  the  difficulties 
ddaaptp  sar,  i  ~i>eeially  if  the  effluent  lias  a  run  of  any 
length  before  it  reaches  a  tributary  of  some  water- 
course. 

Sewage  should,  in  my  opinion,  first  be  collected 
in  a  tank  with  the  inlet  at  a  level  which  will  not 
disturb  the  scuni'and  an  outlet  at  that  which  will 
not  interfere  with  the  sludge,  so  that  a  clear  volume 
of  liquid  is  left  in  between.  This  tank  can  be  covered 
in,  when,  of  course,  ventiiaition  is  necessary.  The 
outlet  can,  if  there  is  sufficient  fall,  dribble  con- 
tinuously over  a  filter-bed  composed  of  gravel, 
clinker,  coke  breeze,  or  any  other  similar  material, 
which  will  vary  in  dei>th  according  to  the  fall  avail- 
able for  one  or  two  filter-beds-,  and  whether  land 
treatment  is  possible  before  the  effluent  reaches  the 
nearest  water  course.  The  effluent  on  leaving  the 
filter  -hould  be  allowed  to  flow  slowly  over  some  land, 
and  its  course  should  be  altered  from  time  to  time 
and  the  ground  dug  over.  It  is  most  important  that 
the  land  should  not  be  overdosed,  but  allowed  time 
for  rest  and  aeration.  So  much  depends  on  the  lie  of 
lie'  land  and  character  of  the  soil,  that  all  these 
details  should  be  considered  and  provided  for  when 
the  selection  of  the  site  is  made.  If  a  house  is  built 
on  a  dead  level  with  a  heavy  wet  clay  soil,  the  satis- 
factory disposal  of  the  sewage  becomes  indeed  an 
anxious  problem. 

A  good  system  for  a  small  house  standing  in  limited 
grounds  is  a  three-division  underground  chamber 
having  s.ome  500  cub.  ft.  capacity,  the  first  compart 
ment  constructed  on  the  septic  tank  principle  with 
capacity  for  about  400  gallons,  the  next  compart- 
ment with  about  double  that  capacity  from  which 
there  is  a  flow  into  a  final  chamber  through  a  coke 
breeze  filter  some  2  ft.  thick,  from  which  it  can  be 
regularly  pumped  out  of  the  third  chamber  over  the 
kitchen  garden,  where  there  should  be  no  more 
offence  than  if  rain-water  were  being  dealt  with. 


Ulverston  Public  Hall  Scheme — The  Loeal  Govern- 
ment Board  have  granted  the  application  of  the 
Ulverston  Urban  Council  for  a  provisional  order  to 
borrow  £3,000  towards  the  cost  of  a  public  hall,  subject 
to  the  money  required  in  excess  of  that  amount  being 
raised  by  public  subscription.  The  sum  of  £1,850  has 
already  been  raised. 

Tar-painting  Apparatus.— We  learn  that  the  South- 
ampton County  Council  have  placed  an  order  with 
Messrs.  Johnston  Brothers,  of  79  Mark-lane,  E.C.,  for 
twelve  of  their  "1913''  pattern  patent  double-furnace 
tar-boilers,  each  to  be  fitted  with  double  Waitlunan's 
apparatus  for  tar-painting  by  hand.  This  firm  carried 
out  for  the  county  council  a  contract  of  over 
600,000  yds.  during  last  season,  and  the  presenl  order 
is  certainly  a  strong  recommendation  for  their  boilers 
and  appliances. 

*  Extract  from  paper  read  lust  night  before  the  Society  of  Architects. 
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Rail  Corrugation. 


By    P.  0.  C.  NASH,  as^im'.m. ins i. o.i:..  City  Engineer's  Office,  Newcastle-upon-Tyne. 


Tramway  engineers  in  general  will  read  with  a 
considerable  amount  of  disappointment  Mr.  Wake- 
lam's  paper  on  the  above  subject,*  for  it  is  impos- 
sible not  to  accept  his  own  modest  estimate  of  his 
efforts  and  to  agree  that  the  investigation  into  the 
true  cause  of  rail  corrugation  is  not  thereby  much 
advanced.  However,  it  is  impossible  to  bring  to- 
gether so  much  evidence  on  the  subject  without  in 
some  degree  clearing  the  air,  and  to  a  considerable 
extent   assisting  in  the   work  of  investigation. 

While  it  is  impossible  in  the  case  of  a  phenomenon 
due  apparently  to  causes  so  many  and  so  complex  to 
advance  a  theory  that  shall  not  in  some  direction  be 
open  to  criticism,  the  author  here  suggests  an  ex- 
planation that  has  the  merit  of  accounting  for  the 
majority  of  the  observed  facts,  and  which  with  a 
small  amount  of  ingenuity  can  be  extended  to  cover 
them  all.  At  the  outset  it  must  be  admitted  that  no 
theory  should  be  accepted  which  does  not  account 
for  all  of  the  phenomena  connected  with  rail  corru- 
gation  which  scientific  investigation  proves  to  so 
belong. 

Before  dealing  with  the  evidence  of  other  observers 
we  should  do  well  to  ask  ourselves  in  what  way  may 
the  corrugation  of  a  rail  be  effected  in  the  shops,  the 
use  as  a  tool  of  only  a  tram  wheel  hung  on  springs 
being  allowed.  Assuming  that  the  rail  is  initially 
straight  and  homogeneous,  wc  could  effect  our  pur- 
pose in  one  of  the  following  ways:  — 

ill  By  placing  the  rail  on  a  rigid  base  and  using 
the  wheel  as  a  hammer  the  rail  could  undoubtedly 
be  hammered  into  some  imitation  of  a  rail  corrugated 
by  vehicular  traffic,  whether  steam,  electric  or  cable 
driven. 

(2)  By  using  the  wheel  as  a  grinder,  and  by  either 
keeping  the  travel  of  it  along  the  rail  uniform  and 
the  pressure  variable,  or  by  keeping  the  pressure  uni- 
form and  the  travel  variable,  a  similar  effect  could  be 
produced.  In  this  case  also  a  further  variation 
might  be  introduced  by  varying  the  speed  at  which 
the  wheel  revolved. 

(3)  By  employing  some  combination  of  any  of  these 
methods. 

It  need  not  be  insisted  upon  that  always  and  in- 
variably there  is  a  grinding  action,  due  to  slipping 
"oing  on  between  the  wheels  of  a  car  and  the  rail. 
It  is  obvious  also  that  this  grinding  is  very  much 
increased  by  driving  and  braking,  and  by  the  pass- 
age of  the  car  round  a  curve,  and  that,  although  too 
much  must  not  be  made  of  this  effect,  it  undoubtedly 
seta  up  a  vibration  of  the  car  springs,  and  if  it  does 
not  entirely  cause  it,  contributes  considerably  to 
the  ultimate  destruction  of  the  rail. 

HAMMERING. 

As  to  hammering,  in  the  wheels  of  a  car  held  down 
under  great  pressure  by  springs  we  have  an  ideal 
apparatus  for  hammering  the  rail  out  of  all  utility, 
provided  that  the  necessary  number  of  shocks  are 
communicated  to  the  springs  to  keep  the  wheel 
vibrating.  That  the  shock  is  provided  at  every  joint 
of  a  worn  or  badly  laid  track  is  a  commonplace  that 
need  not  be  emphasised.  And  even  in  the  case 
where  welded  joints  are  used,  and  this  shock  very 
appreciably  lessened,  there  are  always  sufficient  ob- 
structions on  the  rail  head  to  initiate  vibration  and 
to  produce  the  dynamic   effect    called  hammering. 

That  at  low  speed?,  unless  the  rail  joints  are  very 
uneven,  corrugations  are  not  formed  is  intelligible 
enough  when  it  is  remembered  that  the  amount  of 
the  -hock  impulse  is  determined  by  the  speed  of 
,  and  that  vibrations  of  this  kind  are  cumu- 
lative, which  latter  fact  accounts  for  there  being  a 
critical   .-peed  below  which  the  vibration-   ar< 

up  at  all,  or  if  set  up,  they  tend  to  die  out. 
It  is  to  be  remembered  that  the  corrugation  of  the 
surface  travelled  over  is  caused  by  all  vehicle     lnm" 
tings,  and  is  as  noticeable  on  macadam   i   '■><> 
as  upon  tram  and   rail   u    <!  'M  al    the  corrugations 

should  often  occur  on  one   rail   only  goe     to    SUpporl 
advanced,  for.   while  oscillation   must   of 
ity   affect   1  in    an    axle,   if 

le  thai  one  end  of  an  axle  might   vitas 
1 1       manner      without      the    other      rod       being 
ed. 
That  ks    .diould    be    free    from    tie 

*  Tbi  Bubvbtob,  December  lStrj  last,  p.  Hit. 


may  be  due  to  the  fact  that  the  joints  of  the  rails 
are  either  welded  or  very  well  designed  and  made,  ot- 
to the  fact  that  the  cars  using  the  track  are  variously 
designed  and  neutralise  each  other's  particular  variety 
of  damage. 

As  to  the  vibration  of  the  rail  itself,  this  is,  of 
course,  not  a  'Cause,  but  an  effect  due  to  the  impacts 
of  the  spring-driven  wheel  on  the  head  of  the  rail. 
It  may  be  agreed  as  regards  a  resilient  bed  that  this 
would  undoubtedly  lessen  the  shock  caused  by  any 
obstruction,  and  to  some  very  slight  extent  obviate 
the  evil,  but,  as  is  common  knowledge,  rails  laid  upon 
timbers  are  still  'badly  subject  to  corrugations. 

COLD    ROLLING. 

It  is  very  difficult  to  believe  with  Mr.  Wrorby 
Beaumont  that  cold  rolling  has  anything  to  do  with 
the  matter,  and  as  for  his  theory  that  the  crests  of 
the  corrugations  are  kept  bright  by  the  car  wheels 
jumping  over  them  (I  hope  he  is  not  misreported),  it 
is  a  good  deal  more  entertaining  than  useful.  The 
corrugations  being  formed  by  a  particular,  and,  per- 
haps, the  most  frequent,  type  of  car  travelling  at  a 
certain  speed,  it  follows  that  other  cars  travelling  at 
other  speeds,  or  having  springs  of  a  different  fre- 
quenc3^,  must  tend  to  create  other  corrugations  of  a 
different  pitch.  It  is  obvious  that  if  such  is  the 
case  such  other  traffic  will  tend  to  keep  the  corruga- 
tion ridges  bright  enough. 

Changes  of  structure  in  the  steel  of  the  rail  and 
crystallisation  can  be  dismissed  as  totally  inadequate 
causes  of  the  phenomenon  under  consideration. 
Variations  of  temperature  may  also  be  neglected,  since 
a  very  simple  calculation  will  prove  that  under  no 
probable  variation  of  temperature  will  a  stress  be 
produced  sufficient  to  cause  any  deformation  or  any* 
thing  approaching  it. 

Corrugation  of  surface  under  the  dynamic  effect, 
of  spring-hung  vehicles  is  a  well-known  phenomenon 
to  anyone  who  has  at  any  time  been  responsible 
for  the  maintenance  of  highways. 

The  cases  are  more  nearly  identical  than  at  first 
appears.  In  both  cases  we  have  surfaces  travelled 
over  by  a  variety  of  spring-hung  vehicles.  In  each 
case,  though  all  classes  of  traffic  damage  the  surfaces, 
the  damage  that  is  most  noticeable  is  that  effected 
by  a  particular  type  of  vehicle  travelling  at  a  certain 
speed,  and  prohably  having  springs  of  similar  fre- 
quencies. Although  a  macadam  road  may  be  said 
to  have  been  "cold  rolled,'1  we  doubt  whether  Mr. 
Worby  Beaumont  would  claim  the  case  in  support  of 
his  theory. 

As  to  the  remedy,  this  must  be  supplied  partly 
by  the  track  designer  in  the  direction  of  improved 
joints,  and  by  the  car  designer  in  the  direction  of 
supplying  vehicles  having  such  a  variety  of  effects 
upon  the  track  that  the  result  is  the  difference  and 
not,  as  is  now  often  the  case,  the  sum  of  their 
individual  effects. 


War     Office     Contracts Messrs.     Hill     &     Smith, 

Limited,  of  Brierley  Hill,  who  are  just  completing  an 

air-ship  shed  for  the  War  Office  at  Farnborough,  have 
received  instructions  to  proceed  with  the  erection  of 
a  similar  shed  on  the  Medway  for  the  Admiralty.  The 
new  shed,  which  consists  of  steel  superstructure 
covered  with  galvanised  corrugated  sheets,  will  be 
550  ft.  long,  120  ft.  wide,  and  112  ft.  high,  and  will 
lie  fitted  with  sliding  doors.  These  doors  alone,  in- 
cluding necessary  supports  and  overhead  track  girder, 
will  weigh  approximately  550  tons.  The  contract  in- 
cludes foundations  and  erection  complete. 

Royal  Sanitary  Institute:  The   Exeter  Congress A 

public  meeting  will  be  held  to-day  (Friday)  in  the 
Guildhall,  Exeter,  for  the  purpose  of  electing  a  local 
reception  committee  and  making  other  arrangements 
in  connection  with  the  twenty-eighth  congress  of  the 
Koyal  Sanitary  Institute,  which  is  to  be  held  in  that 
city  from  July  7th  to  12th  next.    The  meeting  will  be 

led      by      Mr.      II.      Percy     Boulnois,      M.INST.C.B. 

(chairman  of  the  council  of  the  institute),  Mr.  II.  1). 
Searles  -  Wood,  f.r.i.h.a.  (chairman  of  Congress 
Committee),  -Mr.  W.  C.  Tyndale,  m.inst.i  e.  (chai*- 
man  of  Exhibition  Committee),  and  Mr.  E.  White 
Wallis,  f.s.s.  (secretary  of  the  institute). 


January  17,  1913. 


AND    COUNTY    ENGINEER. 
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FACTOR  OF  SAFETY  IN  REINFORCED  CONCRETE 
STRUCTURES. 

By   Robert  (!.  Clabk,    asbqc.m.inst.c.e. 

from  the  January  issue  of  Ferro-Conorete. 


THE  SHREWSBURY  HOUSING  SCHEME. 


The  factor  of  safety  in  a  reinforced-eofccrete  structure 

has  generally  been  denoted  by  the  ratio  of  the  maxi- 
mum working  stress  in  the  steel  to  the  ultimate 
strength  of  the  steel.  For  example,  a-suming  that  the 
working  stress  is  16,000  lb.  per  square  inch,  and  the 
ultimate  strength  is  64  000  1b.  per  square  inch,  the 
factor  of  safety  would  be  4  by  this  theory. 

Others,  again,  take  the  view  that  if  the  steel  is 
stressed  beyond  the  elastic  limit  the  structure  has, 
to  all  intents  and  purposes,  failed,  and,  taking  this 
line  of  reasoning,  the  factor  of  safety  is  expressed  by 
the  ratio  of  the  maximum  working  stress  to  the  elastic 
limit  of  the  steel.  Assuming  the  working  stress  at 
16,000 lb.  per  square  inch,  and  the  elastic  limit,  at 
45,000  lb.  per  square  inch,  we  then  have  the  factor 
of  safety  reduced  to  about  2-75.  This,  however,  is 
purely  a  theoretical  calculation  which  deals  with  the 
steel  only,  but  in  any  scientifically  designed  reinforced 
work  we  know  that  the  concrete  shares  with  the  steel 
an  equal  responsibility  concerning  the  stability  of  the 
structure,  so  that  before  the  factor  of  safety  can  be 
accurately  determined  it  is  essential  to  see  that  the 
concrete  also  has  an  ample  margin  of  safety. 

The  designer,  in  the  matter  of  the  quality  of  the 
steel,  can  safeguard  himself  by  specifying  that  the 
British  Standard  Specification  must  be  adhered  to, 
but  unfortunately  no  such  standard  is  available  for 
the  concrete. 

It  is  true  that  as  far  as  the  cement  is  concerned 
we  have  the  assistance  of  the  British  Standard  Specifi- 
cation as  regards  quality,  but  in  the  matter  of  the 
quantity  of  cement  the  greatest  latitude  is  allowed 
when  we  have  mixtures  varying  from  1:4  to  1:9  parts 
of  cement  to  aggregate. 

Dealing  with  the  aggregate  used  for  the  concrete, 
this  is  more  or  less  controlled  by  the  materials  avail- 
able in  any  given  district,  and  here  again,  to  make 
matters  worse,  much  difference  of  opinion  exists  as 
to  suitable  concrete  materials.  Very  often  the  selec- 
tion is  left  to  the  contractor,  whose  natural  aim  is  to 
get  something  cheap  in  order  to  outstrip  his  com- 
petitors, and  as  the  designer  is  generally  many  miles 
away  he  may  not  know  of  this  arrangement,  and  the 
prejudicial  effect  it  may  have  upon  the  factors  of 
safety  provided  by  his  elaborate  calculations. 

In  the  past  it  cannot  be  denied  that  the  concrete 
has  been  more  or  less  overshadowed  by  the  advocates 
of  particular  kinds  of  reinforcing  steel,  but  the  con- 
crete in  reality  needs  more  attention  than  the  steel, 
not  only  because  of  the  reasons  stated  above,  but 
also  for  the  reason  that  the  lifetime  of  the  structure 
depends  upon  the  efficient  protection  of  the  steel  from 
corro-ion.  Therefore,  as  we  assume  in  assessing  the 
factor  of  safety  of  the  steel  that  it  will  not  deteriorate, 
then  every  care  must  be  taken  to  protect  it,  and  this 
can  only  be  done  by  having  the  concrete  composed 
of  the  best  materials  available,  carefully  graded  and 
mixed  with  a  generous  quantity  of  the  best  cement. 

It  is  by  no  means  uncommon  for  competitors  to  state 
their  calculated  factor  of  safety,  and  it  is  interesting 
to  note  that  for  precisely  the  same  work  the  factors 
of  safety  given  by  various  firms  vary  from  4  to  9. 

How  the  latter  figure  is  arrived  at  is  frequently 
a  mystery,  especially  in  cases  where  the  firm 
submitting  the  lowest  tender  quote  the  highest 
safety  factor. 

It  is  obvious  that  something  should  be  done  to 
standardise  the  method  of  calculating  the  factor  of 
safety,  and  that  any  method  adopted  .should  include 
due  consideration  of  the  strength  of  the  concrete  mix- 
tures. It  is  altogether  unfair  to  fix  a  limit  of  working 
stress  on  the  concrete  unless  inquiry  is  also  made 
into  its  constituent  parts,  as  the  limit  may  be  much 
too  low  for  some  mixtures  or  too  high  for  others. 

In  conclusion,  it  must  be  pointed  out  that  the 
actual  factor  of  safety  is  much  above  the  calculated 
value  if  the  best  materials  are  used,  but  it  should 
be  remembered  that  the  calculated  factor  of  safety 
is  only  used  for  purposes  of  comparison.  With  a  good 
concrete  and  steel  efficiently  protected  the  factor  of 
safety  increases  as  time  progresses,  owing  to  the  fact 
that,  the  concrete  increases  in  strength  with  age,  and  in 
flu-  respect  affords  a  striking  contrast  with  structural 
steel,  timber  or  brickwork,  which  are  at  their  best  when 
new. 


DESICNS   FOR   C0TTACES. 

Tic  Housing  Special  Committee  of  the  Shrewsbury 
Town  Council  have  presented  a  detailed  rep  >rt  from 
i  lie  architect,  Mr.  A.  E.  Williams,  with  respect  to 
the  municipal  housing  scheme.  In  this  Mr.  Williams 
stated  that  he  had  now  prepared  a  scheme  for  laying 
out  the  estate.  The  general  lines  of  roads  were  the 
=ame  as  already  submitted  by  the  borough  surveyor. 
Mi.  \V.  0.  Eddowes,  since  it  was,  in  his  opinion,  the 
best  and  most  economical  way  of  dealing  with  a  site 
of  that  description.  A  valuable  feature  of  this  arrange- 
ment was  the  provision  of  a  playing  green,  which 
was  under  observation  from  practically  every  house. 
Hi'  had,  however,  suggested  an  extra  house,  making 
a  total  of  sixty-three,  or  twelve  per  acre,  as  was 
allowed  under  the  Housing  and  Town  Planning  Act. 
In  arranging  the  grouping  of  the  houses,  he  suggested 
that,  having  regard  to  the  nature  and  levels  of  the 
site,  ii  would  be  advisable  to  limit  the  number  of 
houses  in  any  one  block  to  four,  and  thus  save  con- 
siderable expense  in  excavations  and  foundation-, 
and  also  avoid  unnecessary  steps.  He  had,  there- 
fore, prepared  designs  for  semi-detached  and  blocks 
of  three  and  four  cottages. 

Block  of  Four  Cottages,  Design  A. — Accommodation — 
Ground  floor:  Large  living-room,  scullery-bathroom 
(with  bath,  sink,  copper,  &c),  larder,  coal  and  water- 
closet,  the  latter  in  the  end  cottages  being  access  ble 
from  the  scullery  and  thus  under  cover.  Height : 
Floor  to  ceiling,  9ft.  First  floor:  Three  bedrooms, 
one  only  being  provided  with  a  fireplace.  Height: 
Floor  to  ceiling,  8  ft. 

Semi-detached,  Design  B.— Accommodation— Giound 
floor:  Large  living-room,  scullery-bathroom,  and 
generally  as  described  for  Design  A.  First  floor:  Two 
large  bedrooms,  oiie  with  fireplace. 

Semi-detached,  Design  C. — This  block  has  been 
designed  principally  for  those  cottages  on  the  south 
side  of  the  estate,  and  facing  north,  the  chief  feature 
being  that  although  this  block  requires  a  greater 
frontage,  it  has  the  advantage  of  getting  the  sunshine 
into  the  living-room.  Accommodation — Ground  floor: 
Living-room,  scullery-bathroom,  coal,  water-closet, 
larder,  and  by  continuing  the  unbroken  line  of  roof 
provides  a  shelter  in  front  -of  house  in  which  can  be 
placed  a  seat.    First  floor:  Three  bedrooms. 

Block  of  Three  Cottages,  Design  D— Accommoda- 
tion— Ground  floor:  Living-room,  scullery-bathroom, 
larder,  water-closet,  and  coal.  First  floor:  Three  good 
bedrooms,  and  hanging  cupboard  in  best  bedroom. 

In  the  design  he  had  provided  for  facing  the  walls 
to  the  height  of  4  ft.  above  floor  level  all  round  the 
bouses  with  Lilleshall  machine-made  common  facing 
brick,  the  remainder  to  be  treated  with  cement  rough 
cast.  The  whole  of  the  roofs  to  be  covered  with 
red  Broseley  tiles.  The  constructional  and  artistic 
treatment  of  outside  to  be  as  plain  a-  possible,  omit- 
ting all  mouldings.  The  floors,  as  indicated  on  plans. 
to  be  laid  with  red  quarries  on  lime  concrete,  and 
other-  to  be  finished  with  cement.  Red-tile  skirtings 
to  be  provided  on  ground  floor.  The  walls  of  living- 
room  and  bedrooms  only  to  be  plastered.  Walls  of 
scullery,  bathroom  and  offices  to  be  pointed  and  white- 
washed. Outbuildings  had  been  avoided  in  every 
ease,  everything  being  under  the  main  roof. 

The  committee  report  that  the  necessity  for  erecting 
a  greater  number  of  houses  with  three  bedrooms  had 
1 n  so  apparent  that  they  had  arranged  for  fifty- 
seven  three-bedroom  houses  and  six  two-bedroom 
bouses  only,  instead  of  thirty-one  of  each  class  as 
originally  intended.  On  the  architect's  recommenda- 
tion it  had  also  been  decided  to  erect  sixty-three 
bouses  on  the  site  instead  of  sixty-two,  as  the  number 
proposed  would  then  comply  with  the  Local  G  iver-i 
ment  Board's  allowance  of  twelve  bouses  per  acre. 
The  estimated  cost  was  as  follows:  Land.  £800;  road-, 
footpaths,  fencing  and  planting,  £590;  sixty-three 
houses,  at  an  aggregate  cost  of  £9,981;  architect's 
commission,  £350;  contingencies,  £279;  total,  E12.000. 
The  approximate  yearly  receipts  would  lie:  Six 
1,  iuses  :il  3s.  9d.,  £58  10s. ;  fifty-seven  houses  at  4s.  6d.. 
£666  18s.;  total.  £725  8s.  The  original  estimate  of 
£10,700  did  not  include  several  items  of  expenditure 
which,  with  the  increased  cost  of  materials  and  the 
ci,  ct:  in  of  an  extra  house,  and  providing  for  three 
bedroom-  as  stated  in  the  bulk  of  the  houses,  made 
the   total   cost  as   now  estimated   at   £12,000. 

Against  this  it  should  be  noted  that  the  income 
was  also  increased  by  the  sum  of  £58  10s.  per 
annum. 
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Institution  of  Municipal  and  County  Engineers. 

SOUTH    WALES    DISTRICT:    MEETING   AT  SWANSEA. 


The  excellent  progress  made  by  the  Institution  of 
Municipal  and  County  Engineers  during  the  past 
twelve  months  was  the  subject  of  comment  by  the 
snt,  Mr.  R.  J.  Thomas,  at  last  Saturday's 
meeting  in  the  South  Wales  District,  nol  t lie  least 
gratifying  part  of  his  remarks  having  reference  to 
the  accession  at  the  last  two  council  meetings  of 
something  like  100  members,  an  event,  as  was 
pointed  out,  quite  unprecedented  in  the  annals  of 
th>  body.  After  alluding  to  the  arrangement  by 
-which  the  Local  Government  Engineers  of  New  Zea- 
land have  become  affiliated  to  the  institution: — re- 
presenting another  100  members — Mr.  Thomas,  fol- 
lowing some  observations  on  the  recent  acquisition 
of  more  commodious  offices,  touched  briefly  upon 
the  subject  of  the  Orphan  Fund,  which,  he  stated, 
was  dealing  at  the  present  time  with  nine  or  ten 
i  ases  of  distress — some  of  a  most  pitiable  character. 
A  scheme  had,  he  proceeded  to  observe,  been  prac- 
tically formulated  for  organising  a  voluntary  defence 
mnd.  so  that  in  future  the  advice  and  assistance  of 
the  institution's  solicitor  will  be  obtainable  by  mem- 
bers suffering  from  unjust  treatment  at  the  hands  of 
their  councils.  The  town  planning  competition 
arranged  in  connection  with  the  forthcoming  annual 
meeting  at  Great  Yarmouth  was  later  on  referred  to 
by  the  president.  It  had,  he  said,  been  brought  to 
the  notice  of  the  council  that  some  of  the  require- 
ments were  probably  greater  than  some  of  the 
younger  members  might  be  prepared  to  face,  and  in 
order  to  secure  a  good  competition  and  a  large  num- 
ber of  entries  it  had  been  decided  to  reduce  the  re- 
quirements very  considerably;  for  example,  the 
bird's-eye  view  required  under  the  new  regulations. 
was  now  excluded,  as  was  a  condition  with  regard 
to  other  details.  He  hoped  that  members  de- 
siring to  take  part  in  the  competition  would  com- 
municate with  Mr.  Cole,  the  secretary,  who  would 
at  once  forward  particulars  with  regard  to  it.  He 
was  anxious  that  the  competition  should  be  a 
thorough  success,  and  that  members  in  the  South 
Wales  District — particularly  the  younger  ones — would 
not  overlook  it. 

Weather  conditions  were  anything  but  ideal  for 
Saturday's  gathering,  and  probably  accounted  for  a 
large  number  of  absentees,  but,  as  will  be  seen  from 
the  list  which  follows,  the  attendance  was  well  up 
to  the  average  for  the  district.  The  proceedings 
Ives  were  entirely  successful,  the  two  papers 
submitted  for  consideration  being  discussed  with 
considerable  thoroughness,  a-  our  report  show-. 
a1  at  the  meeting,  in  addition  to  the  pre- 

rnduded  Messrs.  G.  H.  Bell  (Swansea),  H.  A. 
Clarke  (Briton  Fern-),  lion  secretary,  W.  E.  Olason 
Thomas  (Neath),  A.  P.  I.  Cotterell  (London  and 
Bristol),  D.  .1.  Davies  (Swansea),  J.  Davies 
(Swansea),  W.  J.  Davies  (Nantyglo  and  Blaina),  A. 
Fitzmaurice  (Swansea),  B.  Griffin  (Swansea),  E.  J. 
Harpur  (Maesteg),  W.  Harpur  (Cardiff),  W.  L.  Har- 
pur  (Brecon),  F.  Hatcher  (Neath),  R.  Hutton  (Swan- 
sea), D.  .Tames  (Swansea),  A.  Jenkins  (Swansea),  A.  D. 
Jenkins  (Swansea),  D.  M.  Jenkins  (Neath),  J.  D. 
Jenkins  (Pentre),  D.  A.  Jones  (Merthyr  Tydfil),  N.  V. 
Jones  (G-lyncorrwg),  W.  J.  Jones  (Rhondda),  G.  S. 
Morgan  (Pontypridd),  J.  Morgan  (Pontardawe),  A.  J. 
Oboio  (Burry  Port),  S.  H.  Peregn  n  (Briton  Ferry), 
E.  C.  Pole  (Cardiff),  H.  C.  Portsmouth  (Swansea), 
I'.  M.  Price  (Betrwellty),  E.  G.  Protheroe  (Swansea), 
I'.  Rea  (.  Bevell  (Briton  Perry),  G.  Swar- 

brick   (£  T1  i  >.    Thomas 

and  R.  H.  Wyrill  (Swansea). 
-  ^f  the  members  of  the  district,  pre  ided 
over  by  Mr.  W.  Habpub  (Cardiff)  was  first    held  al 

ldball   for  the   purpo  <■  of  electing  a  District 
and   as   a  result   of  ti  ra1  ion.    it 

i   to  elect  a  com      ttee  oi   thhri  en,  con- 
airman     o  Mi-.    \V. 
Hai-pun,    th«                  cretary   (.Mr.    If.    Alex.    Clarke), 

the  district  representative  on  th a  cil  (Mr.  G.  A. 

Phillip-i.  and  the  folio-. 

H.  Tremillii  t),   (J.   B  11  ,    D.   M. 

■   ath),  W.  L.  Harpur  (Brecon),  A.  J.  Oborn 

(Burry   Port),    J.    C      Pardoe    (Barry),   W.   J.    Jones 

la),   membet    ;     and    D     I  tferthyr), 

9hellard  |,x-  l.G.  H.  B 

■    ■ 


The  general  meeting  afterwards  took  place  in  the 
council  chamber,  where  the  members  were  welcomed 
by  the  Mayor  (Mr.  D.  Williams).  Those  of  them, 
said  his  Worship,  who  attended  the  previous  meeting 
of  the  institution  in  Swansea  would  no  doubt  have 
become  aware  that  some  very  great  improvements 
had  been  carried  out  in,  the  town  in  the  past  few 
years.  Like  all  ancient  towns,  Swansea  had  been  the 
victim  of  the  bad  conditions  that  prevailed  in  the 
old  days,  and  it  demanded  a  great  expenditure  in 
order  to  bring  themselves  up  to  date.  They  had 
several  import-ant  improvements  in  view,  among 
these  -being  the  development  of  the  Town  Hill  estate, 
upon  which  it  was  ultimately  proposed  to  erect  about 
2,000  houses.  A  tramway  would  be  necessary,  and 
the  corporation  had  been  helped  very  materially  by 
the  town  planning  scheme  produced  by  Mr.  Raymond 
Unwin  and  Mr.  Bell,  the  borough  surveyor.  In  con- 
clusion, his  Worship  said  it  was  a  real  pleasure  to 
him  to  welcome  the  representatives  of  so  many  other 
public  bodies,  and  his  only  wish  was  that  the  weather 
had  been  a  little  more  propitious  in  order  that  the 
town  could  have  been  seen,  to  better  advantage. 

The  President  (Mr.  R.  J.  Thomas),  in  acknowledg- 
ing the  welcome  of  the  mayor,  said  they  were  pleased 
to  find  that  Swansea  had  progressed,  and  was  pro- 
gressing so  rapidly.  Trade  appeared  to  be  flourishing 
there,  and  he  trusted  that  happy  state  of  thing- 
would  continue.  In  the  short  time  he  had  been  in 
the  town  he  had  seen  very  strong  evidence  of  the 
improvements  which  were  being  carried  out,  and  he 
wished  the  corporation  every  success  in  their  efforts. 
The  members  of  the  institution  were  naturally  much 
interested  in  the  development  of  -the  town  planning 
scheme,  and  he  congratulated  the  authorities  on  the 
undertaking  they  had  set  on  foot. 

A  vote  of  thanks  having  been  accorded  to  the 
mayor,  the  members  -left  the  Guildhall  to  make  an 
inspection  of  the  Castle-street  improvement,  and,  fol- 
lowing luncheon,  paid  a  visit  to  the  refuse  destructor 
works.  Two  papers,  "  Swansea  Tramways,  Past, 
Present  and  Future,"  by  Mr.  G.  Swarbrick,  deputy 
borough  surveyor,  and  "  The  Development  of  the 
Pentre  Valley  in  Relation  to  the  Destructor,"  by  Mr. 
G.  H.  Bell,  assistant  borough  surveyor,  were  after- 
wards submitted  for  consideration,  the  discussion 
taking  place  at  the  Hotel  Cameron,  where  the  mem- 
bers, were  entertained  to  tea  by  the  borough  surveyor. 

SWANSEA  TRAMWAYS,  PAST,  PRESENT  AND 

FUTURE. 

By  Geo.   Swarbrick, 

Deputy  Boronsfli  Surveyor,  Swansea. 


Since  July,  1905,  when  Mr.  George  Bell,  the  borough 
ir,  submitted  a  paper  to  the  Institution  of 
Municipal  and  County  Engineers  on  "Some  Municipal 
Works  in  Swansea,"  there  has  not  been  very  much 
tramway  work  actually  carried  out  in  Swansea,  but 
,-i  greal  deal  has,  however,  been  done  on  paper.  Such 
work  as  has  been  completed  may  present  some  points 
of  interest  generally  to  the  members  and  provoke 
interi    ting  di  cu  -ion. 
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Tt  should  first  be  stated  that  last  year  the  corpora- 
tion and  the  tramway  company  came  to  terms  in 
regard   to   a  new   lease   of  the   lines,   constructed   by 

tie  company  under  their  Arts  of  Parliament  dated 
1874,  1878,  1879  and  1882,  which,  by  sec.  45"  of  the 
Tramways  Act  of  1870.  the  corporation  would  not  have 
been  'able  to  possess  finally  until  a  very  remote  time 
at  the  end  of  the  century.  The  borough  surveyor  made 
an  exhaustive  report  on  the  subject,  and  arrived  at 
an  average  term  of  twenty-four  and  a-quarter  years  in 

isp  b  of  a  new  lease  of  the  whole  mileage  of  the 
company's  lines,  and  the  lines  subs  cpiently  con- 
structed by  the  corporation,  and  stated  that:  "An 
average  term  of  this  number  of  years  in  respect  of 
the  whole  mileage  of  the  tramway.--   would  be  equiva- 


eompany  whereby  the  tramway  from  College-street  to 
Prince  of  Wales-road  was  reconstructed  and  doubled, 
with  new  material,  and  the  whole  width  of  the  road- 
way,  including  the  tramway  track,  laid  with  soft-wood 
paving.  The  rails  were  95  lb.  to  the  yard,  from  Belgium, 
laid  on  cieosoteil  pine  sleepers,  8  ft.  by  9  in.  by  4^- in. 
deep,  placed  3ft.  apart  centre  to  centre.  The  rails 
were  jointed  by  fishplates  weighing  49ilb.  per  pair, 
having  six  4-in.  Ibbotson's  bolts  and  nut-  to  each 
pair.     Thi'    vails    were    attached    to    each    sleeper    by 

n i-    of   four   :!-in.   diameter   coach    screws   Gin.   in 

length.  Sole  plates,  24  in.  long,  10  in.  wide,  and  fin. 
thick,  were  placed  under  each  joint  between  the  rails 
and  the  sleepers.  Concrete  6  to  1  was  laid  from 
9  in.   to  6  in.   deep  under  the   level    of  the   rails,   and 


Company    Tr-4rnr**ys  »i>™    "i*.a        •••» 

Comtru^itci'         YSO-9-S     :tnmn  f/t^t        ■»,..„, 
Cvp*rcUi'ei%     Trtsm^ioys     asctborv*«at     i912   J 
frofrzxd    Tbimkill     Tramway!     *Am£»    ^^ 


Swansea   Tramways':     Diagram    showing    Existing   Links  ash  Proposed  Extensions. 


lent  in   value  to   the  collective   value   of  the  varying 
terms    of   the   different    section-    under    the    existing 

condition  5." 

Mr.  MacElroy.  the  general  manager  of  the  Man- 
chester tramways,  was  then  called  in  as  specialist  to 
advise,  and  eventually  an  agreement  was  entered  into 
between  the  corporation  and  the  tramway  company 
for  a  lease  of  thirty  years  of  the  whole  undertaking 
on  terms  and  conditions  which  were  considered 
mutually  satisfactory  and  equitable.  The  ground 
being  thus  cleared,  arrangements  could  then  be  made 
for  certain  extensions  which  were  very  much  needed, 
and  which  by  the  terms  of  the  new  lease  would  be 
worked  by  the  tramway  company.  Previous  to  this, 
in  1908,  the  tramway  in  High-street  having  got  into  a 
very  bad  state  of  repair,  and  the  corporation  being 
anxious  to  improve  the  sides  of  the  roadway,  arrange- 
ments  were   made   between   the   corporation    and   the 


upon  which  the  floating  and  paving  were  laid. 
Cranked  tie-bars,  2  in.  by  fin.,  placed  6  ft.  apart.  The 
points  and  crossings  were  made  of  Allen's  "  Imperial" 
patent  manganese  steel,  the  former  in  pairs,  eons  -  - 
ing  of  two  points,  and  10  ft.  9  in.  long  over  all,  each 
point  having  a  movable  tongue,  thereby  doing  away 
with  the  dummy  point  and  providing  smoother  run- 
ning  for   the   cars. 

The  first  work  undertaken  by  the  corporation  and 
the  tramway  company  after  the  agreement  was  the 
reconstruction  and  doubling  of  part  of  the  line  from 
Swansea  to  Morriston,  a  length  of  G  fur.  225  chains, 
and  paving  the  track  with  granite  setts.  At  the  same 
time  the  corporation  widened  the  roadway  to  60  ft., 
and  also  laid  down  granite-sett  paving  for  the  full 
width  of  the  road.  The  method  of  laying  the  track 
and  materials  used  was  similar  to  that  in  High-street. 

Following  on  the  agreement  between  the  corporation 
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and  the  company.  Parliamentary  powers  were  ob- 
tained last  year  for  laying  tramways  in  Castle-street 
(now  widened  to  60ft.),  Temple-street,  Castle  Bailey- 
street.  Mount-street,  Oxford-street,  Wern  Fawr-road 
and  Carmarthen-road,  and  the  tender  of  Messrs.  \Y. 
Griffiths  &  Co.,  of  London,  has  been  accepted  for 
carrying  out  a  portion  of  the  work — viz.,  Cast:. 
Castle  Bailey-street,  Temple-street,  Oxford-street  and 
Mount-street.  The  remainder  of  the  lines— viz..  Wern 
Fawr-road  and  Carmarthen-road— will  be  commenced 
as  soon  as  negotiations  for  the  purchase  of  prop  I 
have  been  completed. 

The  present  mileage  of  the  tramways,  reduced  to 
single  line,,  is  as  follows:  Company  lines,  equal 
S\58  miles;  corporation  lines,  equal  10  33  miles;  the 
above  extensions,  1'5G  miles;  total  when  completed, 
20-47  miles.  The  Parliamentary  plans  and  detail 
drawings  of  these  works  are  open  for  the  inspection 
of  the   members. 

Mainly  for  the  development  of  the  valuable  estate 
--   ssed  by  the  burgesses  on  Town  Hill,  it  has  long 
been  contemplated  to  construct  a  tramway  up  Mount 
Pleasant,   Terrace-road   and   Penygraig-road,   and   the 
borough  surveyor  prepared  reports  and  schemes  for 
the  same.     The  construction  of  this  tramway  has  now 
become   urgent   owing  to  the   acquisition  by  the  cor- 
poration  of   107A    acres   more   land   on   Town   Hill   by 
purchase,  for  the  sum  of  £19  250,  from  the  Duke  of 
Beaufort  and  the  Garden  Suburb  Freehold  Company. 
In   their  determination  to  develop  the  same  as  soon 
ible   the   corporation   have    thus   become   free- 
-   of  the  whole  of  the  hill. 

A  development  scheme,  on  town-planning  lines,  has 
been  prepared  for  the  corporation  by  Mr.  Raymond 
Unwin,  f.r.i.b.a.,  in  conjunction  with  the  borough 
surveyor,  which  provides  space  for  about  1,400  houses 
on  the  southern  slope  of  the  hill  alone.  This  plan  is 
submitted  for  the  inspection  of  the  members  as  an 
excellent  example  of  town  planning  in. an  extremely 
difficult  place. 

A  report  has  fust  been  obtained  by  the  corporation 
from  Mr.  Stephen  Sellon,  m.inst.c.e.,  on  the  best 
method  of  dealing  with  the  problem  of  tramway  com- 
munication between  the  town  proper  and  Town  Hill. 

The  total  length  of  the  Mount  Pleasant  and  Peny- 
graig-road route  is  4,580  ft.  (0-867  of  a  mile),  and  the 
total  rise  is  466*56 ft.,  which  gives  an  average  gradient 
of  1  in  9-82.  The  steepest  gradient  on  Penygra:g-road 
is  1  in  558  ft .  for  the  length  of  140  ft.,  and  that  on 
T.rrace-road  is  1  in  7-78  for  a  length  of  125ft.,  and 
on  Mount  Pleasant  1  in  7-3  for  a  length  of  140  ft,  The 
lengths  of  roadway  which  have  gradients  steeper  than 
1  in  8  total  atp  to  1.440  ft, 

With  such  severe  gradients  it  appeared  that  the  only 
practicable  method  of  working  a  tramway  would  be 
by  means  of  cable,  and  that  working  by  electricity 
in  the  ordinary  manner  was  out  of  the  question. 
However,  Mr.  Sellon,  in  his  admirable  report, 
advises  that  a  tramway  can  be  safely  worked  by 
ordinary  overhead  electric  traction  by  reduc 
riding  gradient  of   1    in  51   referred  to   by  mi 

>   and  filling  to  1  in  8.    If  these  reeommenda- 
ire    adopted    a    double    line,    4ft.    8i  in.    gauge. 
would  be  laid  throughout,  and  the  roadway  widened 
to   40  ft.      Mr.    S:  in  braces    the    con- 

struction of  a  '  irthern  slope  of  the 

liill  north-east  to  the  works  district  at  Cwmbwrla,  and 
a    tramway    along    Town    III  to    the 

!■•  Bidentrial  district  of  Bketty.    These  tramways,  being 
of  the  same  old   gives   means   of   inl 

munication    ; 

future  dwelling  area  of  Town  Hill,  and  also  the  works 
districts  mnected   to  the  existing  tramways 

and   at    Sketty. 

One  of  the  conditions   of    the    Local    Govei 
Hoard    in  gi  purchase  of  the 

Duke  hind    on    Town    Hill    is   that    the 

corporation  should    n-ir  I,  within    a 

ill    working  cla 
and  thie  'hey  have  undertake!  .thin  a 

very    few    years    v  k    forward    to    nol    only 

for   all 
■,  and  .'i  network  of  up-to-date 
. 

The  work  ii  in  with  the  corporation  tram- 

I   in   KOI    and  thi 
i  to.  woe  d 

ii  of  Mr.  George    lie:1  i  i  .    ; 

"Titer  tant   in  the 

Dd.    James,    the    general    manager    of   ti 
Improvement  and  Tramway  Company,  rep 
company  throughout.  Mr.  Ed.  Fitzmauria    ol  London, 
being  th<Mr  engineer,  who  collaborated  with  Mr.  Pell 


in  devising  the  details  of  the  work  and  superintending 
the  same. 

Messrs.  Win.  Griffiths  &  Co..  of  London,  were  the 
contractors  for  the  High-street  and  NToath-n>ad  im- 
provement, and    they    were    represented    by  Mr.    B. 

( !  r  Ifi  n ,    ASSOC  .M.INST. C.  1': . 

The  accompanying  diagram  shows  the  existing,  in- 
and   proposed   future   tramways. 


THE  DEVELOPMENT  OF  THE  PENTRE  VALLEY 

IN   RELATION   TO   THE   DESTRUCTOR. 

By   G.   H.   Bell, 

Assistant  Borough  Surveyor,  Swansea. 

Tli ere  were  several  considerations  that  led  to  the 
choice  of  this  subject,  and  not  the  least  important, 
because  of  our  modern  town  planning  manner  of 
viewing  changes  in  the  character  of  towns,  was  that 
of  the  evolution  of  the  Pent  re  Valley  from  its  primi- 
tive .and  probably  pleasant  state  of  bygone  year-. 
through  a  period  of  pronounced  unattraetivone-s,  to 
the  more  cheerful  condition  which  we  may  hope  it 
will  .again  assume  in  a  few  years  more.  The  other 
considerations  arose  from  the  fact  that  within  the 
valley,  and  constituting  active  and  essential  facto  - 
in  its  development,  there  have  been,  and  are  still, 
several  civic  activities  which  .are  of  interest  to  muni- 
cipal engineers  and  surveyors. 

From  a  configuration  or  scenic  point  of  view  the 
valley  has  no  interest.  It  is  small  and  insignificant, 
being  only  some  600  yds.  in  length,  and  the  greatest 
depth  of  that  portion  with  which  we  are  dealing 
is  not  more  than  about  40  ft.  It  is  situated  in  bl  e 
heart  of  industrial  Swansea,  and  therefore  importance 
should  attach  to  its  future.  Notwithstanding  its 
ugliness,  which,  on  a  dull  day,  is  particularly  felt, 
the  little  valley  has  been  chosen  by  the  Housing 
Committee  of  the  Swansea  Corporation  as  one  of  theli- 
tes for  dwellings  for  the  workers. 

So  far  as  homes  are  concerned,  the  place  affords 
none   of  the  amenities  which  we  try  to  couple  with 

other   factors   in   determining   the  choice    of   pc-sif 

for  residences.  It  has,  no  upland  breezes,  no  view,  no 
foliage;  in  fact,  at  present  no  pleasantness  or  cha- 
racteristic operative  towards  enjoyment.  It  is  not. 
however,  devoid  of  qualities  favourable  to  the  pur- 
pose of  municipal  housing. 

Proximity  to  the  places,  where  the  dwellers  will 
work  is  a  great  advantage.  It  remains  for  the 
Housing  Committee  to  so  influence  the  further  de- 
velopment of  the  valley  that  there  shall  be  united 
with  this  advantage  artificial  amenities  such  as  may 
be  created  by  the  provision  of  vegetation.  The 
of  the  valley  rise  somewhat  steeply  from  the  Cwm- 
road,  which,  since  the  disappearance  of  the  stream, 
occupies  outwardly  the  bottom  position.  The  course 
is  serpentine,  with  a  general  bearing  N.W.  and  S.E. 

At  the    time   when    the    industrial   evolution    com- 
menced,   the    stream     called    the    Burials    Brook,    of 
about  10  ft.  or  12  ft.  in  width,  ran  somewhat  parallel 
with    and  on  the  west  side  of    the  roadway.     On   the 
east  side  of  the  road  were  a  few  cottages,  a  \ 
factory,  and  a  rope  walk;  while  at  one  point,  b 
road  and  stream,  stood  the  old  Cwm  foundry,  which, 
with  the  cottages,  exists  to  this  day.    Had  H  e 
for  failure  fo  agree  as  to  purchase  terms  between  the 
corporation  and  owner,  the  foundry  would  have  disap- 
peared instead  of  remaining  to  obstruct   the  co  nple- 
fcioii  of  the  adverting  of  the  stream. 

At  a  later  date  a  few  villas  were  built  some  distance 
up  the  eastern  slope,  and  subsequently  the  closely 
built  -mall  houses  were  erected  surrounding  the  high 
levels.  A  .squalid  character  was.  then  gradually  givi  n 
to  the  valley,  which  has  clung  to  it  ever  since.     De- 

lopment  seemed  foreign  to  its  nature,  notwith- 
standing the  change  that  went  on  all  round 

Tie    stream  had  become  a  receptacle    lor   p 
all   kinds,   from   pots    and    pans    to    matte     es,    and 
be  idee   con  tituting  a  very   insanitary  place,  it.  en- 
tailed considerable  expense  annually  in  keeping  the 
course    free    from    ol,  truction    and     filth.,    Another 
aspect   of   the    unfoirtunate    character    that    the   valley 
■  alised  when  it  i-     fated  thai 
the  gas  company  gave  up  a-  hopele  3  the  attempt   to 
ma  atain  the   Lantern     of  the  s1  reef   lamps  along  the 
Cwm-road,  which  were  destroyed  id   nights  bj 
thrown    by    tin,    rough    element    which    foregathered 
ope  . 

This   was   the  eta  -   when    the   nii'p. 

oking    in  I'  03   for  a  Bite  Eoi  a  refu 
,!  i    afforded    centrality    for    the 

e    the    pi  id iiej  .  of  '  inn 
■   could    be   advantageously  disposed   of  for  a 
number   of   year-.    The    borough    surveyor 
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opportunities,  iukI  upon  his  recommendation  the 
site,  which  was  corporate  property,  was  adopted  for 
the  destructor.  The  erection  took  place  in  1004  by 
the  Horsfall  Company,  and  is  fully  described  in  a 
paper  submitted  to  the  institution  on  July  14,  1905, 
by  the  borough  surveyor.  The  plant  has  been  in 
continuous  work,  except  for  the  necessary  stoppages 
for  cleaning1  and  repairs,  and  there  has  never  been 
the  slightest  nuisance  caused  either  from  the  cells  or 
the  chimney  stack  since  the  works  have  been  in 
operation. 

"Flie  quantity  of  refuse  dealt  with  has  been  fully  up 
to  the  daily  average  of  64  ton-,  and   III*1  qnnnlily   of 


Pentre  Valley  before  CtFLVERTiNa   OF  Burlais  Brook 


clinker  produced  therefrom  has  not  exceeded  ex- 
pectations—viz., about  one-third  of  the  refuse.  In 
order  to  improve  the  burning  of  the  refuse,  the 
steaming  power  of  the  boiler,  and  to  reduce  the  re- 
pairs of  the  cell-,  certain  improvements  in  the  plan) 
have  been  effected  this  year,  which  will  now  be 
described. 

The  old  transverse  flues  between  every  two  cells 
had  thin  walls,  which  quickly  became  burnt  through, 
and  the  flues  themselves  did  not  conduce  to  good 
draught.  Therefore  it  was  arranged  to  build  solid 
36-in.  walls  in  place  of  these  flues, 
and  to  leave  openings  3  ft.  9  in. 
square  in  each  new  wall  near  the 
clinkering  front  of  the  cells.  These 
openings  being  in  line  would  in  effect 
constitute,  in  conjunction  with  the 
last  cell,  or  that  nearest  to  the  boiler, 
Which  is  now  used  as  a  combustion 
chamber,  one  continuous  new  flue. 
New  arches  over  the  cells  were  put 
in,  and  these  have  the  advantage  of 
much  stronger  abutments  and  sup- 
ports. Therefore  we  have  now  four 
cells  for  burning  refuse  instead  of 
five,  the  fifth  cell  acting  as  a  com- 
bustion chamber.  The  old  main  flue, 
to  which  the  transverse  flues  were 
connected,  serves  only  as  a  by-pass 
flue  when  the  boiler  is  not  in  full 
steam.  The  effect  of  the  alteration 
is  a  much-improved  draught  and 
higher  temperature  of  the  gases  at 
the  boiler.  The  increase  of  tem- 
perature has  not  been  measured, 
but  that  it  is  considerable  is  indi- 
cated by  better  steaming  of  the 
boiler,  as  proved  by  actual  tests  of 
the  running  of  the  electric  genera- 
ting plant,  without  the  use  of  coal,  and  by  the 
fact  that  since  the  change  was  made  the  fire-bars  of 
the  coal-fired  furnace  in  the  boiler  have  been  so 
fused  as  to  drop  from  their  bearings.  The  same 
amount  of  refuse,  or  60  to  64  tons  per  twenty-four 
hours,  is  burnt  by  the  four  cells  as  formerly  by  the 
five  cells,  by  a  larger  quantity  being  fed  at  each 
charge.  The  charging  and  clinkering  is  done  every 
half  hour  instead  of  every  twenty-four  minutes,  as 
before,  the  change.  Each  cell,  therefore,  is  still 
allowed  two  hours  fur  the  consumption  of  the  in- 
creased charge.  There  has  been  no  change  in  the 
number  of  men  engaged  in  the  work,  but  some  modi- 
fication has  been  made  in  their  duties. 


The  destructor  has  been  a  distinct  advantage  to 
the  corporation,  not  only  in  getting  rid  in  a  sanitary 
manner  of  half  of  the  house  and  trade  refuse  pro- 
duced in  the  borough,  but  in  reducing  the  haulage 
of  the  material,  which  previously  had  to  be  taken  to 
tips  about  li  mile  further  away  than  the  site  of  the 
destructor.  The  clinker  has  been  utilised  in  the 
manner  contemplated,  in  culverting  the  Burials 
Brook,  and  in  building  the  retaining  wall  and  filling 
up  the  ground  to  form  the  building  site.  This  work 
has,  proved  to  be  a  great  sanitary  improvement,  and 
was  ranied  out  much  below  the  estimated  cost  of 
C13.880.  The  clinker  made  admirable  concrete,  and 
the  blue  brick  lining  in  cement  has 
successfully  withstood  the  acids  in 
the  Avater  and  the  scouring  action 
caused  by  the  high  velocity  due  to 
such  a  steep  gradient  as  1  in  45. 
The  space  for  tipping  the  clinker 
above  and  alongside  the  culvert  is 
not  yet  exhausted,  but  will  not  last 
much  longer.  A  self-acting  incline 
was  put  in  and  is  now  in  opera- 
tion for  carrying  the  clinker  to  the 
lower  levels,  and  has  proved  most 
satisfactory  for  the  purpose.  Large 
quantities  of  mortar  have  been  made 
from  the  clinker  and  Aberthaw  lime, 
and  regularly  disposed  of  or  used 
for  corporation  work.  This  is  now 
sold  at  a  reduced  price  of  4s.  per  ton, 
which  allows   a   fair  profit. 

A  committee  of  the  corporation 
considered  for  some  time  the  ad- 
visability of  laying  down  machinery 
for  making  slabs  from  the  clinker, 
but  eventually  permitted  the  borough 
surveyor  to  make  a  start  by  hand 
labour.  The  venture  has  been  very 
successful,  and  the  slabs  are  sati^ 
factory,  both  dn  regard  to  hard- 
ness and  .-tiength.  The  manufacture  of  paving 
slabs  was  commenced  in  April,  1911,  and  the  quantity 
made  and  used  to  the  end  of  1912  amounts  to  6,727 
-■!  yds.  Two  home-made  jigging  machines  are  used 
in  making  the  slabs,  and  found  to  be  most  effective. 
As  the  space  for  manufacturing  the  slabs  is  very 
limited,  wrought-iron  racks  are  fixed  under  cover 
for  stacking  the  slabs  on  the  flat  before  removing 
them  frmn  the  moulds  and  these  have  been  most 
useful.  When  the  slabs  are  sufficiently  dry  they 
are  stacked  on  end  in  the  yard,  where  they  are  kept 
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for  three  months  before  being  sent  out  for  use.   which 
time  is   found  to  be  quite  long  enough. 

Building  blocks  have  also  been  and  are  being 
made,  as  well  as  kerb  and  channel.  The  paving 
slabs  are  made  2  ft.  6  in.  by  2ft,  2  ft.  by  2  ft.,  and  2  ft. 
by  1ft.  6  in.,  all  2£in,  thick.  They  are  faced  with 
concrete  Jin.  thick  of  Porthgain  granite  chipping-, 
J-in.  gauge,  and  granite  dust  in  the  proportion  of 
2  of  chippings  and  1  of  dust  to  1  of  cement,  the  body 
of  the  slab  being  3  of  clinker  to  1  of  cement.  They 
are  charged  at  2s.  9d.  per  sq.  yd.,  which  is  sufficient 
to  ever  all  outgoings  and  capital  charges  and  leave 
a  reasonable  profit.  The  kerbs,  faced  as  above,  are 
12  in.  by  6  in.  by  2  ft.  6  in.  long,  to  be  laid  flat,  and 
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charged  at  Is.  9d.  each.  The  channel,  15  in.  by  5iin. 
by  2  ft.  6  in.  long,  all  clinker,  is  charged  at  Is.  each. 
Messrs.  Johnson's  London  Portland  cement  is  used 
at  present. 

Part  of  the  scheme  for  eulverting  the  stream  was 
the  demolition  of  ten  dilapidated  dwellings  and  the 
erection  of  ten  others  for  the  housing  of  the  dis- 
placed persons.  The  new  houses  were  built  in  1910, 
a  little  to  the  north  of  the  destructor,  from 
the  design  of  the  borough  surveyor,  which 
provided  for  the  construction  of  the  walls  with 
concrete  blocks  and  of  the  Toofs  with  concrete 
in  site.  The  rents  of  the  demolished  houses  were 
very  low,  and  consequently  a.  very  small  and  cheap 
type  of  dwelling  had  to  be  erected  as  a  substitute. 
The  erection  was  done  by  contract,  and  the  concrete 
blocks  were  made  by  the  contractor  from  destructor 
clinker,  for  which  he  paid  2s.  6d.  per  ton.  The 
houses  are  of  two  classes— (a)  consisting  of  one  living 
room,  scullery,  and  two  bedrooms,  which  were  built 
for  £145,  and' are  let  at  4s.  6d.  per  week;  (6)  consist- 
ing of  one  living  room,  scullery,  and  one  bedroom, 
having  cost  £135,  and  being  let  at  4s.  per  week. 
Soon  after  erection  it  became  apparent  that  there 
was  a  defect  due  to  condensation  of  moisture  on  the 
ceilings  of  the  upper  floor,  the  ceiling  being  the 
underside  of  the  flat  roof.  This  trouble  was  cured 
by  inserting  wall  ventilators  just  at  the  level  of  the 
ceilings.  There  has  also  been  some  little  trouble  from 
leakage  through  the  roofs,  which  has  necessitated 
tarring  and  sanding  the  upper  surface.  From  an 
appearance  point  of  view   the  blocks  cannot  be  said 


Workmen's  Dwellings  Eeected  on  Filled  Ground  over 
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to  be  a  success,   as   the   walls  are  dull  and  heavy 
looking. 

[n  May  of  last  year  a  start  was  made  towards  the 
erection  of  the  long  terrace  of  fifty  houses  which  will 
occupy  the  position  on  the  filled  ground  over  the 
culvert.  Mr.  H.  C  Portsmouth,  of  Swansea,  is  the 
architect,  and  the  work  is  being  vigorously  carried 
out  by  the  contractors,  Messrs.  Maries,  of  Swansea. 
Already  twenty-two  houses  have  been  completed, and 
are  occupied.  The  whole  lot  have  to  be  completed 
in  twelve  months  from  date  of  commencement.  Such 
i-  the  •-'  age  of  houses  in  Swansea  that  the 

dwellings  have  about  ten  times  their  number  of 
applicants  for  tenancy.  The-e  houses  are  also  of 
two  classes — viz.,  (a)  having  kitchen,  scullery,  and 
one  bedroom,  costing  £110  each,  and  being  let  at 
4s.  per  we  k,  and  Qi)  having  an  additional  bedroom, 
built  for  £145  each,  and  let  at  5s.  per  week. 
The  wall-  and  roofs  are  constructed  in  the  ordinary 
oriel  and  slates.  The  houses  are  bright,  and 
pleasing  in  appearance,  and  will  form  a  valuable 
part  of  the  large  number  of  houses  for  the  working 

-  which  the  corporation  will  ultimately  | 
as    the    result     of    the    enterprising   policy   of    the 
Housing  Committee.    J'  fcerprise  has  lament- 

ably  failed   to   keep   pace   with   the   rapid   growth    of 
borough.    Great  overcrowding  has 
stimulated    '  rig    Committee    to    provide    for 

the  shortage  of  houses,  and  it  is  much  to  their  credit 
to  be  al  hat,  in  addition  to  the  103  1    m 

inclusive  of  those   now  being    and  to  be    erected  at 
Cwm-road    and    at   Graig   Trewyddfa,   the    committee 


intend  building  another  350  dwellings  on  Town  Hill 
in  the  very  near  future.  Surely,  never  was  a  local 
authority  made  to  feel  so  unmistakably  that  the 
provision  of  houses  may  be  one  of  their  most  im- 
portant functions.  Circumstances  have,  during  the 
last  ten  years  or  so,  irresistibly  called  upon  the 
Swansea  Corporation  for  action  in  this  direction,  and 
it  has  been  very  interesting  to  watch  the  response, 
and  the  gradual  growth  of  the  function,  which  has. 
already  developed  very  considerably,  and  shows 
promise  of  being  able,  in  the  future,  to  guarantee 
that  every  self-supporting  family  that  comes  within 
the  confines  of  the  area  over  which  the  corporation 
has  jurisdiction  shall  not  only  be  certain  of  a  house, 
but  one  that  is.  up  to  a  proper  standard  of  suitability 
and  obtainable  at  a  reasonable  rent.  This  incidental 
reference  to  the  housing  policy  of  Swansea  need  not 
be  looked  upon  as  valueless  to  members  of  the  insti- 
tution. In  South  Wales  the  question  of  housing  has. 
been,  and  will  be  for  years  to  come,  one  of  great 
moment,  and  one  in  which  members  no  doubt  feel 
much  kite  rested. 

In  conclusion,  it  may  be  well  to  eay  that  the 
further  development  of  the  Pentre  Valley  does  not 
depend  upon  any  complete  scheme  that  has  yet  been 
formulated.  Its  further  development  has  still  to  be 
determined 

The  Cwm-road,  being  arterial,  and  part  of  the  only 
good  route  for  heavy  traffic  between  the  docks  and 
the  large  Cwmfelin  tin-plate  works  and  the  district 
beyond,  must  not  be  interfered  with  except  by  im- 
proving and  widening  it.  A  good  use  to  which  the 
slope  opposite  the  new  houses  might 
be  put,  after  first  building  a  retain- 
ing wall  and  filling  up  to  some 
extent,  would  be  a  children's  play- 
ground. Having  devoted  the  base 
of  the  valley  to  residential  purposes, 
future  action  should  be  in  harmony 
therewith.  The  slopes  at  the  back 
of  the  houses  and  south  of  the  foun- 
dry ought  to  receive  some  suitable 
treatment;  the  foundry  should  give 
way  to  the  completion  of  the  culvert 
and  the  filling  up  of  the  site ;  an 
avenue  of  trees  might  be  planted 
along  the  road ;  and  with  a  few  other 
minor  improvements  the  place  could 
be  given  a  pleasurable  aspect.  For 
years  there  has  been  a  question  of 
spanning  the  valley  with  .a  bridge  so 
as  to  link  up  the  districts  on  each 
side.  The  road  alongside  the  destruc- 
tor is  intended  for  this  purpose,  and 
a  gap  has  accordingly  been  left  in 
the  terrace  of  houses. 

In  most  districts  there  are  places 
such  as  this  valley  that  are  incon- 
venient and  objectionable.  A~s  time 
goes  on  it  will  become  more  and 
more  the  duty  of  municipal  engineers 
and  surveyors  to  deal  with  such 
interesting  matters.  They  must  be  prime  movers 
in  town  modelling.  Of  those  members  who  visit  this 
valley  some  may  remember  from  a  previous  visit, 
whilst  others  will  be  able  to  imagine,  what  it  was  like 
before  the  destructor  began  its  changing  influence  : 
they  will  see  how  altered  it  is.  now,  hygienically  and 
usefully,  how  much  remains  to  be  done  before  it  can 
be  pleasing  to  the  eye;  and  they  will  also  be  able  to 
indulge  in  forming  a  mental  picture  of  the  ultimate 
appearance  of  the  valley.  In  respect  of  the  latter 
mental  activity  it  is  hoped  that  the  question  of 
further  development  may  form  one  basis  for  dis- 
cussion of  this  paper,  and  that  some  good  ideas 
may  emerge. 

DISCUSSION  OF  PAPERS. 

The  President  said  they  had  before  them  'two  very 
excellent  papers,  written  by  members  of  Mr.  Bell's 
staff,  and  to  him  personally  it  was  a  source  of  very 
great  gratification  to  find  that  their  younger  mem- 
bers were  coming  forward  to  supply  papers.  It  was 
a  very  healthy  sign  of  their  institution,  and  he  hoped 
it  would  be  felt  even  more  in  the  future.  They 
wanted  the  younger  members  to  come  forward  and 
give  them  papers,  and  if  all  the  papers  were  as  con- 
cise and  good  as  those  presented  to  that  meeting  they 
would  be  very  fortunate. 

Mr.  G.  Bell  (Swansea),  in  opening  the  discussion, 

remarked  that  the  information  given  in  the  paper  by 

Mr.  G.  H.  Bell  would  bo  very  useful  for  reference  at 

any  time  the  members  of  the  institution  had  similar 

1   problems  to  deal  with.    He  wished,  however,  to  sup- 
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plement  the  paper  by  the  analyses  of  the  Swansea 
destructor  clinker  made  by  the  borough  analyst  in 
September,  1909.  The  figures-  were  as  follows : 
Moisture  450  per  cent,  alkalies  1"90  per  bent,  mag- 
nesia 1'50  per  cent,  organic  and  volatile  matter  3'50 
per  cent,  silica  51'60  per  cent,  alumina  and  ferric 
oxide  31"20  per  cent,  and  carbonate  of  lime  10'30  per 
cent.  The  effect  of  the  clinker  having  such  a  large 
proportion  of  carbonate  of  lime  was  that  it  made  it 
very  nearly  as  good  as  hydraulic  lime,  and  alto- 
gether the  analyses  compared  favourably  with  puz- 
zolana,  a  natural  product,  which  might  be  called  a 
natural  cement.  The  acid  flowing  through  the 
Burlais  Brook  was  mainly  sulphuric  acid  from  the 
washing  of  tin  plates  from  the  works  above.  He  had 
been  rather  concerned  as  to  the  action  of  that  acid 
on  the  concrete,  but  ho  took  the  precaution  of  put- 
ling  in  blue  bricks,  which  had  withstood  both  the 
acid  and  the  scour  of  the  water  in  the  culvert.  With 
a  gradient  of  1  in  45,  the  velocity  in  the  culvert 
worked  out  at  10  ft.  per  second.  That  was  very  high, 
but  they  were  fortunate  in  that  the  water  did  not 
run  deeper  than  9  in.,  so  that  the  volume  was  not 
very  large;  but  he  knew  from  observations  which 
lie  had  made  that  the  blue  bricks  had  not  scoured 
at  all.  The  reason  for  making  the  culvert  so  large— 
namely.  6  ft.  by  6  ft. — was  the  desire  to  facilitate  access 
to  it.  When  they  were  spreading  the  clinker  over 
the  new  culvert  they  broke  it  up  and  rammed  it,  and 
it  was  periodically  flooded  with  water  brought  down 
by  a  10-in.  pipe,  continued  as  the  filling  went  on, 
and  that  had  made  the  clinker  quite  hard  and  per- 
fectly safe  to  build  on.  The  steam  supply  from  the 
destructor  boiler  had  been  as  much  as  1,800  units  for 
working  the  tramway  fourteen  hours,  from  8  in  the 
morning  until  10  o'clock  at  night.  The  tramway  was 
4  miles  in  length,  and  although  it  ivaj  not  working 
at  all  times,  the  power  was  always  there  when  re- 
quired, yet  the  department  did  not  pay  anything  for 
this  current  as  they  should  do.  The  generating  set 
worked  up  to  an  average  of  about  200-horse  power. 

Mr.  W.  Harpur  (Cardiff)  proposed  a  hearty  vote 
of  thanks  to  Mr.  Swarbrick  and  Mr.  G.  H.  Bell  for 
their  very  excellent  papers.  They  were  not,  to  his 
mind,  papers  which  lent  themselves  to  very  much 
criticism.  They  were  descriptive  papers,  describing 
work  which  had  been  done,  and  not  controversial. 
There  was  in  Mr.  Swarbrick's  paper  the  question  of 
the  cross  sleepers  under  the  tramway  track.  He 
noticed  there  was  a  depth  of  concrete  varying  from 
Gin.  to  9  in.  If  he  had  Gin.  under  the  rail  level  it 
would  leave  only  ljin.  of  concrete  under  the  sleepers. 
To  have  only  l|in.  of  cement  under  some  of  the 
sleepers  seemed  very  little.  In  laying  the  tramway 
track  with  timber  sleepers,  Mr.  Swarbrick  had 
attempted,  and  he  believed  he  considered  he  had 
largely  succeeded,  in  obtaining  a  more  or  less  re- 
silient tramway  track.  That  was  a  kind  of  track 
which  was  very  greatly  needed.  If  they  could  have  a 
track  of  that  description  it  was  going  to  be  a  success. 
The  resiliency,  he  believed;  would  lead  to  a  reduc- 
tion, if  not  the  entire  elimination,  of  the  trouble  they 
had  in  some  tramway  tracks,  of  corrugation  of  rails. 
He  did  not  know  whether  any  appearance  of  corru- 
gation had  shown  itself  on  any  portion  of  this  tram- 
way track.  With  regard  to  Mr.  Bell's  paper,  he  was 
sorry  that  time  would  not  permit  of  their  going  up 
to  Town  Hill.  He  was  sure  the  members  of  the 
institution  who  came  from  districts,  other  than  South 
Wales  did  not  know  the  difficulties  of  town  planning 
in  very  hilly  districts,  and  they  would  have  been  very 
much  interested  in  the  scheme.  He  had  seen  tin' 
district,  and  he  could  assure  them  it  was  a  district 
which  was  a  very  difficult  one  to  decently  plan.  The 
plan  would  be  extremely  valuable  to  members  of 
their  institution,  particularly  in  South  Wales,  where 
the  town  planning  problems  were  very  serious  and 
difficult — owing  to  the  hills  and  narrow  valleys. 
With  regard  to  the  destructor  scheme,  and  the  cul- 
verting  in  connection  with  it,  it  had  proved  a  very 
great  success.  One  could  only  imagine,  and  par- 
ticularly from  what  was  said  in  the  paper,  the 
filthy  condition  in  which  that  brook  must  have  been 
before  it  was  culverted.  He  knew  whenever  they 
got  a  built-on  area  next  to  a  brook,  unless  very  great 
care  was  taken  in  preventing  it,  the  brook  became 
the  receptacle  of  all  the  filth  that  could  be  poured 
into  it.  He  understood  that  was  the  case  with  this 
particular  brook,  and  he  could  imagine  what  it  was 
like.  He  took  it  that  a  portion  of  the  ground  was 
to  be  laid  out  as  a  public  park,  recreation  ground,  or 
garden.  He  hoped  that  might  be  carried  out,  because 
he  was  certain  in  a  district  with  a  population  of  that 


kind,  which  appeared  from  what  one  could  see  to  be 
a  very  careless  set  of  people,  if  they  could  lay  out 
an  open  space  or  garden  where  the  children  could 
go  and  play,  it  kept  them  off  the  streets,  and  was 
very  instructive  to  them,  and  led  them  to  think; 
beside  that,  he  believed  that  parks  and  gardens  in 
squalid  districts  made  the  people  more  careful  in 
the  upkeep  of  their  own  homes. 

Mr.  D.  M.  Jenkins  (Neath)  seconded  the  vote  of 
thanks  to  the  writers  of  the  paper.-..  He  attended 
the  meeting  of  the  institution  in  Swan  ea  in  1905; 
but  although  he  lived  not  far  away,  and  frequently 
visited  the  town,  he  had  not  had  an  opportunity 
until  that  day  of  seeing  the  recent  progre.  s  at  the 
Pentre  Valley.  All  the  members  who  saw  the  place 
in  1905  would  agree  that  very  effective  work  had 
been  done,  or  would  be  done  when  the  development 
scheme  was  complete.  It  was  a  very  striking  testi- 
mony to  the  enterprise  of  the  corporation,  as  well 
as  to  the  skill  and  foresight  of  Mr.  Bell.  Mr.  Harpur 
had  touched  upon  some  aspects  of  that  question 
which  would  commend  themselves  generally  to  the 
members.  There  was  one  remark  in  Mr.  Bell's  paper 
with  which  he  fully  agreed,  that  was  that  the  housing 
problem  in  South  Wales  was  one  of  the  greatest 
moment.  It  was  exercising  the  mind  and  attention 
of  local  authorities,  large  and  small,  all  over  the 
country.  In  old  towns  like  Swansea  the  housing 
problem  was  accentuated  by  the  necessity  of  de- 
molishing old  houses,  and  they  had  to  provide  dwel- 
lings, for  people  who  were  displaced  by  demolition 
schemes.  No  one  could  realise  the  seriousness  of 
that  problem  until  they  came  into  close  touch  with 
it.  In  the  neighbouring  town  of  Neath  the  housing 
problem  had  been  in  a  most  acute  stage  for  some 
time.  Since  1903  they  had  been  constantly  occupied 
with  it.  They  had  erected  a  large  number  of  houses, 
and  were  now  engaged  on  a  scheme  for  the  erection 
of  ninety-three  houses,  to  be  let  at  rentals  of  from 
4s.  Gd.  to  5s.  3d.  per -week.  He  was  afraid  when  that 
scheme  was  completed  they  would  have  to  enlarge 
their  programme.  In  working  out  a  scheme  of  that 
kind  they  had  to  provide  for  the  lower  paid  labourers 
—that  was  the  great  difficulty  in  dealing  with  the 
problem.  They  had  had  to  exercise  the  greatest 
economy,  and  it  was  a  question  of  what  was  desir- 
able on  the  one  hand  and  practical  on  the  other. 
That  was  the  difficulty  which  people  who  went  about 
visiting  these  houses  in  an  academic  way  did  not 
appreciate.  He  thought  the  opportunities,  they  had 
had  that  day  of  seeing  the  work  done  by  the  Swansea 
Corporation  should  be  a  great  advantage  to  them  in 
their  further  efforts.  The  references  in  Mr.  Swar- 
brick's paper  to  the  Town  Hill  estate  had  been  very 
interesting.  Those  of  them  who  attended  the  South 
Wales  Cottage  Exhibition  in  Swansea,  about  three 
year.-,  ago,  were  very  much  struck  by  the  excellent 
lay-out  of  the  estate  dealt  with  and  by  the  potentiali- 
ties of  the  whole  district.  He  knew  Mr.  Bell  was 
very  much  occupied  by  the  best  means  of  transit 
between  the  estate  and  the  town,  and  it  was  very 
interesting  to  know  that  a  comprehensive  scheme  of 
tramways  to  serve  this  area  was  likely  to  become 
an  accomplished  fact.  He  thought  the  corporation 
had  been  well  advised  to  acquire  at  a  very  high 
price — some  people  would  call  it  a  fancy  price— the 
extra  land.  A  better  site  could  not  be  found  any- 
where. A  great  deal  of  attention  had  been  given  to 
the  planning  of  this  section,  and  they  had  plans  for 
this  section  which  would  be  of  the  very  greatest 
value.  Mr.  Bell  had  devoted  a  good  deal  of  thought 
to  this  subject  of  town  planning,  and  the  Swansea 
Corporation  was  to  be  congratulated  in  having  the 
bent-fit  of  his  experience.  They  had  also  been  well 
advised  in  securing  the  services  of  Mr.  Raymond 
Unwin,  one  of  the  most  brilliant  exponents  of  town 
planning  in  the  country. 

Mr.  John  Morgan  (Pontardawe)  said  that  one 
thing  not  thoroughly  considered  in  connection  with 
housing  was  the  general  neglect  to  provide  accommo- 
dation for  small  families.  He  had  failed  to  get  his 
own  council's,  co-operation  on  that  point ;  his  idea 
was  to  provide  for  both  large  and  small  families. 
The  council  wanted  to  build  houses  for  "  respect- 
able "  people,  but  the  object  of  the  Act  was  not  to 
do  that,  but  to  provide  for  those  turned  out  of  houses 
which  had  to  be  demolished.  They  had  fifty  houses 
condemned,  and  the  families  occupying  these  would 
be  turned  out  as  soon  as  the  twenty-eight  houses 
they  were  erecting  were  completed,  so  that  he  took 
it  they  would  have  to  go  on  building  for  the  next 
two  or  three  years  at  all  events. 

Mr.   H.   C.    Portsmouth  (Swansea)    stated    that    in 
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the  Cw-m-raad  scheme  there  were  twenty-five  houses 
of  Class  A,  with  a  living  room,  scullery,  and  one 
bedroom,  and  twenty-five  of  Class  B,  with  a  living 
room,  scullery,  and  two  bedrooms.  The  first  cost 
£110  each,  and  were  Let  at  4s.  per  week,  and  the 
second  type  cost  £145,  and  lie  believed  they  were 
let  at  5s.  per  week.  He  had  been  rather  struck  with 
the  remarks  of  Mr.  Morgan  as  to  small  houses.  A 
lot  of  people  complained  that  they  were  too  small; 
what  they  wanted  was  a  house  to  accommodate  a 
man  and"  his  family.  But  he  thought  that  was 
wrong,  because  there  had  been  ten  times  more  appli- 
cations for  these  houses  than  they  could  deal  with. 
But  speculating  builders  wanted  to  build  'houses  of 
five  or  six  rooms,  and  would  not  erect  this  small 
type  of  dwelling,  which  were  quite  [suitable  for 
widows  or  .a  man  and  his  wife  without  family,  .and 
he  thought  the  houses  really  met  a  demand.  With 
regard  to  the  cost,  the  A  type  of  houses  worked  out 
at.  5d.  per  cubic  foot,  and  the  B  type  at  4Jd. ;  so  that 
the  smaller  houses  were  rather  more  expensive  in 
the  matter  of  construction  than  the  larger  ones.  As 
regarded  the  foundations,  he  knew  that  Mr.  Bell 
took  great  care  with  these.  He  (the  speaker)  put  a 
concrete  raft  12  in.  thick  over  the  whole  of  tin1  site, 
and  there  had  been  no  trace  of  any  settlement,  so  far 
as  he  had  seen.  The  precaution  he  had  mentioned 
was  one  which  he  considered  ought  to  be  taken  on  a 
site  of  that  kind.  His  belief  was  that  the  houses 
would  be  successful,  and  would  lead  to  the  erection 
of  houses  of  a  similar  type  elsewhere. 

Dr.  Evans  (medical  officer  of  health,  Swansea)  said 
that  every  time  he  had  been  in  the  Cwm-road  dis- 
trict he  had  felt  that  houses  should  never  have  been 
erected  there  at  all,  and  that  the  Burials  Brook  could 
have  been  cleansed.  The  tramways  were  most  import- 
ant, because  they  were  so  closely  connected  with  the 
question  of  housing.  They  were  one  means  of  dealing 
with  the  problem,  ami  instead  of  houses  being  built 
in  Cwm-road  the  lines  should  have  been  run  right  out 
of  the  town  to  a  part  where  there  was  plenty  of  land. 
(The  mayor:  "And  landlords.")  His  opinion  was  that 
it  would  pay  to  run  cheap  tramways  and  even  to 
lose  on  them,  as  occurred  in  connection  with  the  public 
roads. 

Mr.  F.  Read  (Rhonuda)  said  most  of  them  had  looked 
into  the  question  of  these  cheap  houses,  and  all  who 
had  spoken  had  found  it  was  impossible  to  let  the 
houses  to  cover  expenses  for  anything  like  4s.  a  week. 
In  Swansea  they  seemed  to  have  achieved  the  im- 
-b!e,  and  he  fur  one  would  like  to  know  how  it  was 
Take  a  house  costing  £135,  and  let  at  4s.  per 
week. 

Mr.  Portsmouth  :  J  think  you  are  wrong;  the 
smaller  houses  are  £110,  and  the  larger  houses  £145. 

Mr.  Read:  I  am  speaking  from  the  printed  paper 
before  me.  The  class  A.  consisting  of  one  living- 
room,  scullery  and  one  bedroom,  cost  £135.  Taking  it 
..enty  houses  to  the  acre,  and  allowing  £800  pel 
acre  for  the  land  and  £10  for  the  road,  the  charge  on 
each  house  for  principal  and  interest  would  be  £8  6-. 
per  annum;  repairs,  £2;  insurance,  3s. ;  rates,  £2  8s. ; 
and.  allowing  nothing  for  establishment  charges.  I 

an  annual  expense  of  £12  17s.,  and  a  gross  income 

■•1   £10  8s.— a  loss  of  £2  9s.  per  annum  on  each  lion   e 

He  noticed  in  the  building  of  these  houses  the  clinker 

charged   at   2s.   6d.    per   ton.      Was    the   clinker 

broken  up  ?     He  did  not  know  how  Mr.  Bell  had  the 

ience  to  charge  2s.  6d.  per  ton. 

Mr.   G.   Bell:    It   was   broken    and   screened. 

Mr.  Read  remarked  that  the  enterprise  of  sp  cula- 
tive  builders  did  not  keep  pace  with  the  demand  for 
this  class  of  house-,  but  if  each  house  involv<  'I  a  lo 
of   £2  !>s.   a  yeai  was  lnurb   too   hot    for  the 

build  i . 

man    Jenki  m.    referring    to    Mr. 

Jenkins'  remarks  as  to  the  high  cost  of  land  at  Town 
Hill,  -aid  it  worked  out  at  £140  per  acre.  They  boughl 
130  :.i  -       They   had    alread]    a    large 

ipable  of  being  devel 
If   they    worked    that    out    on    Mr.    Raymond    Unw'n's 

me,  and   assuming   that  tie    d  cut   of  the 

whole  area  took  thirty  year.-,   they  would  be  able  to 
h-t  the  land  at.  £2  8s.  p>-r  bouse,  which  includi  d 
and  raged  that  tor  the  whole  area, 

and  developed  It  in  thirty  years,  it  was  equal  to  £200 
per  acre  on   the  whole   of   the  land   on   tie-   Town   Hill 

-  .   be  did   not    think   they  could   Bay   tie 
of  the  land  was 

Mr.  A    I.  Oborn  (Burry  Port),  -peaking  with  regard 


to  the  smaller  type  of  houses  which  had  been  described 
as  suited  to  the  requirements  of  a  man  and  his  wife 
without  family,  inquired  what  would  be  the  attitude 
of  the  council  under  sec.  15  of  the  Ho'using  and 
Town  Planning  Act  should  '"encumbrances"  eventu- 
ally  make  their   appearance  ? 

Mr.  D.  H.  Price  (Bedwellty)  said  that  his  authority 
took  tie-  view  that  the  average  collier  requires  an 
extra  living-room  in  which  to  change  his  clothes  on 
returning  from  work,  and  had  embodied  that  idea  in 
thirty  out  of  sixty  houses  which  they  had  erected  at 
a  cost  of  nearly  £200  each. 

The  Mayor  (Mr.  D.  Williams),  in  the  course  of 
.-oine  observations,  insisted  that  it  was  the  duty  of 
the  municipality  to  provide  housing  for  the  people, 
whether  in  competition  or  not  with  private  enterprise. 

The  President  (Mr.  R.  J.  Thomas)  congratulated 
the  borough  on  the  .activity  they  had  shown  in  taking 
the  hou-ing  question  in  hand,  and  all  credit  was  due 
both  to  the  council  and  to  their  surveyor  for  the  way 
in  which  they  had  tackl-ed  it.  It  was  obvious  that 
the  council  was  doing  its  duty  to  the  community  it 
represented,  and  that  all  they  had  undertaken  was 
good,  sound,  honest  work  which  would  last  for  many 
years,  and  always  redound  to  their  credit.  It  was 
clear  from  what  they  had  seen  and  heard  that  day 
that  the  same  rules  could  not  be  applied  in  dealing 
with  varying  local  conditions.  In  the  matter  of  the 
cottages  described  to  them  that  day,  for  example,  he 
had  been  surprised  to  find  they  had  gone  to  the 
■extravagance,  as  it  might  be  called,  of  putting  in 
hollow  walls.  In  the  Home  Counties  they  were  com- 
pelled to  build  these  solid.  The  whole  matter  was  a 
credit  to  the  corporation,  who  had  ventured  to  provide 
for  those  who  could  not  provide  for  themselves.  It 
should  not  be  a  question  whether  a  scheme  should 
pay,  but  rather  the  increased  health  and  prosperity 
of  the  people,  and  surely  that  was  one  of  the  objects 
of  the  Housing  and  Town  Planning  Act.  With  refer- 
ence to  the  tramways,  it  seemed  to  him  that  these 
were  very  well  laid,  and  he  observed  that  their  engi- 
neer was  in  favour  of  a  resilient  track.  They  had 
had  a  discussion  in  London  recently  on  the  subject  of 
corrugation,  and  it  was  remarkable  to  find  among  the 
variety  of  opinions  expressed  how  many  were  favour- 
aide  to  a  resilient  track  as  against  a  solid  one  as  a 
mean-  of  preventing  corrugation.  It  appeared  that 
they  had  a  scheme  for  extending  the  lines  up  to 
the  higher  portions  of  the  town,  but  the  gradient  of 
1  in  8  was  a  matter  which  would  require  very  careful 
consideration.  It  seemed  to  be  a  very  sleep  one  for 
the  overhead  system  ;  but  they  had  no  doubt,  had 
advice  on  the  question,  and  he  hoped  it  would  prove 
perfectly  satisfactory  .and  secure. 

Mr.  R.  H.  Wyrill  (Swansea)  said  that  Mr.  Bell  had 
expressed  some  doubt  as  to  erosive  action  on  the 
culvert  at  Pentre  Valley  with  a  gradient  of  1  in  8. 
He  could  assure  him  from  his  own  personal  know- 
ledge that  they  need  not  be  afraid  of  that  action. 
Culverts  were  in  existence  lined  with  concrete,  and 
not  blue  bricks  as  in  this  culvert,  that  were  standing 
twice  that  velocity  absolutely  successfully.  They  had 
some  of  their  culverts  at  Cray  reservoir  at  a  gradient 
of  1  in  10  which  gave  a  velocity  of  400  against 
164  gallons,  and  these  were  actually  sound  after  long 
working,  although  they  were  scoured  by  water  from 
the  mountains  which  brought  down  a  large  amount 
of  gravel  and  stone.  If  they  stood  that  with  rough 
concrete  of  G  to  1  they  need  not  have  any  fear  of 
their  blue  bricks  standing  a  velocity  of  10  ft.  per 
second.  They  might  be  satisfied  that  was  a  permanent 
job.  As  to  the  question  of  rails  and  jointing  of  rails 
on  the  trams,  that  was  more  a  question  of  practical 
neering.  It  required  little  observation  to  see  if 
there  was  any  deflection  on  the  end  of  the  rail. 
They  had  a  fishplate  24  in.  long,  10  in.  wide,  and  |  in. 
thick.  That  might  be  right,  but  in  his  opinion  it  re- 
quired to  be  supported  properly  by  concrete.  Mr. 
Swarbrick  did  not  appear  to  have  mentioned  the  thick- 
ness of  the  concrete  and  the  support  of  the  fishplate. 
lb-  thought  they  would  find  if  this  was  very  thin 
they  would  have  deflection  of  the  rail  ends,  which 
would  cause  a  certain  amount  of  undulation  in  the 
tramears,  ultimately  to  the  destruction  of  the  track. 
The  reason  he  mentioned  it  was  that,  in  consequence 
of  having  to  sink  down  through  the  concrete  to  water 
mains,  he  found  then-  was  a  portion  of  the  concrete 
which  was  absolutely  knocked  out  of  form,  and  if  that 
was  so  it  gave  one  the  idea  that  it  might  be  a  source 
of  weakness.  It  was  a  po:nt  which  required  to  be 
considered   seriously    in   the   future.       Another  point 
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concerned  the  houses  which  they  had  seen  that  day 
was  the  building  of  the  houses  with  hollow  walls. 
It  had  been  stated  that  it  was  extravagant  that  they 
should  in  that  district  build  with  a  hollow  wall.  That 
was  what  they  had  to  do  to  apply  themselves  to 
the  conditions  which  they  had  to  meet.  Tlie  hollow 
wall  might  not  be  necessary  with  a  climate  of  20 in. 
..I  rainfall;  there  on  the  coast  they  had  45 ha.  of  rain- 
tall,  and  the  hollow  wall  was  necessary.  The  hollow 
wall  was  sufficient  up  to  70  in.  of  rainfall,  and  above 
that  they  had  to  adopt  extra  precautions.  In  the 
district  of  Cray  they  had  a  rainfall  varying  from 
80in.  to  llOin.  The  caretakers'  cottage*  were  in  a 
most  exposed  condition.  The  rain  did  not  fall  hori- 
zontally, but  vertically,  because  it  was  always  blowing, 
and  the  rain  was  always  searching  for  a  crack  to  get, 
in.  There  they  had  first  to  .saturate  the  wall  with  a 
coating  of  boiled  oil  brushed  in  with  a  thick  brush; 
but  they  had  one  case  where  that  was  not  sufficient, 
and  they  had  to  grout  it  with  a  solution  of  Portia:,  I 
cement."  Where  they  had  extreme  conditions  they 
must  adopt  measures  so  that,  the  hollow  wall  in  the 
rainfall  of  45  in.  was  absolutely  necessary.  With 
regard  to  the  Town  Hill  scheme  it  was  proposed  to 
deal  with  that  as  a  complete  town  plan.  He  believed, 
according  to  the  arrangements,  there  was  provision  for 
7,000  population  on  the  site  south  of  the  Town  Hill. 
There  would  be  accommodation  for  10,000  people  on 
the  other  side  of  the  hill.  Taking  the  normal  increase 
of  the  population  of  Swansea  that  would  fill  up  in 
a  very  short  time.  The  population  was  beginning  to 
overflow  Swansea  in  every  direction.  The  housing 
problem  had  become  so  serious  there  partly  becau 
of  the  proscribed  area  and  partly  because  of  the 
abnormal  prosperity  of  the  district. 

Mr.  David  James,  tramways  manager,  stated  that 
under  the  new  agreement  the  number  of  workmen 
carried  on  the  company's  lines  had  increased  during 
the  past  twelve  months  from  about  40,000  to  130,000 
a  month. 

Mr.  B.  Griffin  (Swansea)  expressed  himself  as 
being  very  much  in  favour  of  the  resilient  road  bed 
for  tramways,  the  rigid  bed  being,  in  his  opinion,  one 
of  the  causes  of  tracks  shattering  themselves. 

The  vote  of  thanks  having  been   accorded, 

Mr.  G.  Swakbkick,  in  reply,  expressed  his  acknow- 
ledgment for  the  cordial  vote  of  thanks  accorded  to 
him  for  the  paper.  Mr.  Harpur  had  raised  a  question 
as  to  the  thickness  of  the  concrete  under  the  sleeper-. 
The  paper  stated  that  the  thickness  varied  from  Gin. 
to  9  in.  The  9  in.  were  laid  where  the  sleepers  were 
—that  meant  they  had  a  4^-in.  sleeper  with  4jin- 
of  concrete  underneath  it.  Then  Mr.  Harpur  men- 
tioned the  question  of  rail  con  ligation.  He  had 
noticed  that  there  was  slight  corrugation  on  the  flat 
curve  about  High-street  station.  It  appeared  to  be 
a  general  experience  that  the  greatest  corrugation  was 
on  the  flat  curve.  At  a  meeting  of  the  institution 
held  in  December,  as  referred  to  by  the  president,  a 
paper  was  read  by  Mr.  H.  T.  Wakelam  on  "  Rail 
Corrugation."  He  stated  that  the  replies  received 
made  it  clear  that  corrugations  were  not  caused  by 
resilient  tracks,  and  in  this  lie  was  supported  by 
Mr.  Harpur,  who  stated  "that  he  rather  fancied  the 
rigid  bed  had  a  good  deal  to  do  with  corrugation. 
Naturally,  if  they  had  got  two  hard  substances,  one 
hammering  upon  the  other,  it  had  a  bad  effect  upon 
the  rails,  and  more  or  less  upon  the  wheels  also. 
Mr.  Harpur  agreed  with  Mr.  Wakelam  that  a  certain 
amount  of  resiliency  with  stability  was  just  the  thing 
that  was  wanted,  but  the  difficulty  was  how  were 
they  going  to  get  that  on  the  ordinary  road  ?  If 
they  had  a  resilient  tram  track  they  must  pull  their 
paving  to  pieces — their  paving  must  go  with  it  or 
it  was  impossible  to  have  a  resilient  track.  Now  he 
thought,  after  seeing  the  track  and  paving  in  High- 
street,  which  was  laid  four  years  ago  and  subjected  to 
very  heavy  traffic,  the  members  woiild  agree  that  the 
paving  had  not  been  affected  by  the  laying  down  of 
a  resilient  track.  If  they  had  not  got  the  ideal  track 
it  was  a  step  in  the  right  direction.  There  were 
several  reasons  for  advocating  a  resilient  track  in 
preference  to  a  rigid  one.  Every  car  of  the  weight 
of  an  electric  car — and  some  of  them  in  Swansea 
weighed  12  tons— set  up  a  wave  of  vibration  (as 
was  generally  admitted)  when  moving  at  any  .speed, 
owing  to  the  inequalities  of  the  surface  caused  by 
mechanism  slightly,  and  dirt  on  the  track.  This  wave 
of  vibration  travelled  along  the  rail  in  front  of  the 
car,  and  reaching  the  joint,  if  the  joint  was  light, 
shook   and   tended  to   loosen   it,  the   joint  being  the 


weakest  part  of  the  rail;  or.  if  the  joint  was  Loose, 
the  car  hammered  the  loose  joint  and  set  up  another 
wave  both  forward  and  backward  of  the  car.  Again, 
if  the  joint  was  absolutely  rigid,  with  anchors  in  a 
perfect  mass  of  concrete,  it  would  be  found  that  there 
was  no  room  for  expansion  of  the  rail  at  all,  and  the 
middle  of  the  rail  would  move  either  horizontally  or 
vertically.  Also,  where  there  was  vibration  ix  would 
be  perfectly  clear  that  a  substance  like  steel  would 
not  be  perfectly  quiet  on  a  substance  like  concrete, 
and  it  only  took  time  for  the  paving  under  the  rail  to 
crack  as  well  as  the  paving  adjoining  the  rail.  Then 
ili,'  water  got  down  and  the  rail  became  a  sort  of 
grinding  wheel  on  the  concrete  with  water  and  sand 
between  the  rail  and  concrete,  so  that  it.  was  practi- 
cally impossible  to  try  and  get  that  rail  tight  again 
without  stopping  the'  traffic  and  packing.  Now,  with 
regard  to  a  resilient  or  sleepered  track,  the  vibration 
wave  was  at  once  deadened  owing  to  the  resilience 
of  tie-  wood.  The  sleeper-,  being  buried  in  and  care- 
fully packed  with  concrete,  formed  a  cushion  which 
carried  the  rail.  The  size  of  the  sleeper  was  big 
enough  to  absorb  all  vibration  set  up  in  the  rail,  and 
instead  of  that  vibration  being  felt  a  long  distance 
away  from  the  approaching  car  it  was  absorbed  by  two 
Or  three  sleepers,  the  resilience  of  which,  however,  was 
not  sufficiently  clastic  to  allow  eith  ir  the  verging  or 
the  adjoining  paving  being  broken,  owing  to  the  facl 
that  any  vibratory  blow  was  deadened  in  the  first 
instance  owing  to  the  presence  of  wood.  Again,  at  the 
points  it  was  essential  to  obtain  as  much  strength  as 
possible— in  fact,  to  make  the  joint  as  strong  as  the 
i,i d  hut  care  must  be  taken  in  the  design  of  this 
joint  that  it  should  not  be  too  rigid  and  arrest  the 
vibratory  wave;  but  it,  should  be  as  strong  as,  the 
rail,  and  also  be  resilient  enough  to  allow  the  sleepers, 
which  were  placed  directly  under  the  sole  plate,  and 
2ft.  Gin.  either  side  of  the  joint,  to  at  once  absorb 
the  vibration.  The  difference  of  arresting  the  vibra- 
tion and  absorbing  the  vibration  was  this:  If  a  vibra- 
tory wave  flowing  along  came  to  a  perfectly  rigid 
joint  it  was  arrested  and  thrown  backwards  along 
the  rail  as  when  a  ripple  of  water  struck  a  vertical 
wall,  and  then  rebound  or  break  back  again  from  the 
wall.  In  absorbing  the  vibration  there  must  be  a 
resilient  substance  hard  enough  not  to  allow  the  rail 
to  move,  yet  resilient  enough  to  allow  the  vibration 
to  be  absorbed  either  totally  or  to  a  great  extent  in 
its  cubical  content-.  Thus,  a  small  piece  of  wood  or 
thin  sleeper  was  useless,  and  the  larger  the  sleeper 
the  better,  only  for  all  commercial  purposes  8ft.  by 
9  in.   by  4|in.   was  large  enough. 

Mr.  G.  H.  Bell  thanked  the  members  for  the  recep- 
tion given  to  his  paper.  The  remark  of  Mr.  Harpur 
Ilia!  ilie  papers  were  not  controversial  relieved  his 
mind  very  much.  He  was  pleased  that  the  papers 
had  provoked  so  good  a  discussion. 


INSPECTION  OF   SlDCUP-fcLTHAM   TRIAL   ROAD   SECTIONS. 

A  must  successful  meeting  of  the  South-Eastem 
District  of  the  Institution  of  Municipal  and  County 
Engineers  was  held  at  Sidcup  on  Wednesday,  the  8th 
inst.,  when  over  forty  members  were  present,  including 
Messrs.  H.  W.  Bowen  (West  Sussex),  J.  W.  Bunting 
(Maidstone),  J.  H.  Brierley  (Richmond),  H.  W.  Barker 
(London.  W.),  W.  Laurence  Bradley  (Tonbridge),  E.  R. 
Capon  (Epsom),  W.  W.  Cooper  (Slough),  R.  Chart,  jnr. 
(Croydon),  W.  A.  Clegg  (Dorking),  T.  Clayton  (Reigate), 
G.  F.  Carter  (Croydon),  A.  Dryland  (Surrey  County), 
S.  R.  Drake  (Leatherhead),  A.  G.  Gibbs  (Midhurst). 
W.  H.  Grieves  (Sutton),  F.  T.  Grant  (Gravesend), 
F.  Grove  (Kingston),  F.  Harris  (Tonbridge),  W.  T. 
Howse  (Bexley),  G.  Jerram  (Merton),  H.  W.  Longdin 
(Penge),  H.  P.  Mavbury  (Kent  County),  J.  Marshall 
(Mailing),  E.  F.  Morgan  (Croydon),  C.  G.  Mason 
(Guildford),  A.  E.  Nichols  (Folkestone),  J.  H.  Norrish 
(Godalming),  F.  R.  Phipps  (Basingstoke),  A.  E.  Prescott 
(Eastbourne),  W.  Phillips  (Horsham),  F.  Roberts 
(Worthing,  hon.  district  secretary),  J.  L.  Redfern 
(Gillingham").  C.  Chambers  Smith  (Westminster),  T.  E. 
Tiffin  (Dartford),  F.  Wilkinson  (Wimbledon)  and  G. 
M.  Seels  (New  Maiden). 

The  members  assembled  at  New  Eltham  Station, 
and  inspected  the  whole  of  the  trial  sections  of  road 
between  there  and  Sidcup.  Mr.  H.  P.  Maybury,  the 
county  surveyor  of  Kent,  explained  the  method  of 
construction  of  each  section,  and  pointed  out  the 
special  features  of  the  various  materials   laid   down. 

On  arriving  at  Sidcup  the  party  adjourned  to  the 
Black  Horse  Hotel,  where  a  meeting  was  held,  and 
an  interesting  discussion  on  the  trials  took  place,  Mr. 
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Maybury   giving   further   particulars   as  to  cost  and 
maintenance   of  the  various  sections   a?  follows:  — 

Scmmakt     Showing    Cost   of    Rf.p.urs    on'    Roap     Boari,    Trials 
Sidctp,  i'P  to  December  31st,  1912. 


THE  HOT  PANEL  AND  HOT  FLOOR  BORDER 
SYSTEM  OF  HEATING. 


Cost  of  con 

Cost  of  recon- 

Cost of 

Cost  of 

Total 

section 

struetion 

struction. 

scavenging 

repairs. 

expenditure-. 

x-  s    a. 

£     s.    <J. 

£  s.    i. 

£    s.    d. 

£    s.     d. 

1 

103  16    4 

101    0    0 

7  17    4 

19    0    8 

231  It    4 

96  12    95 

75  17     l\ 

s     1      1 

9    O    2 

189  It    5 

155    7     4 



7  17     4 

Hi    9    7 

182  14    3 

199  19    3 



7  17    4 

18  19    2 

226  15    9 

S 

306    3    0 



7  17    4 

— 

314    0    4 

145    7    0 

— . 

7  17    4 

8    6    6 

161  in  in 

SI  16     0 

— 

7  17     4 

29  ii  a 

119    4    8i 

B 

110  16    0 

— 

7  17    4 

92    6  10 

211    0    2 

9 

144    6  10 

— 

7  17    4 

19  19  11 

172    4    1 

10 

158  18    0 

— 

7  17    4 

6    10 

172  16    4 

11 

157  19    6 

— 

7  17    4 

6    6    G 

172    3    4 

12 

15S    8    0 

117  13    0 

7  17    4 

15    2    0 

329    0  10 

13 

106    1    0 

— 

7  17    4 

47     3    4 

161    1    8 

U 

162  18    6 

— 

7  17    4 

12  10    8 

183    0    6 

15 

144  18    0 

— 

7  17    4 

7    0    8 

159  16    0 

1G 

156    2    0 

— 

7  17    4 

15    3    0 

179    2    4 

17 

376    0    3 

— 

7  17    4 

90    9    8 

474    7    3 

18 

232  13    0 

— 

7  17    4 

59  19    3 

300    9    7 

19 

239  14    0 

— 

7  17    4 

9  12    6 

257    3  10 

20 

196    4    0 

— 

7  17    4  • 

1  19    0 

206    0    4 

21 

229  12    6 

— 

7  17    4 

371    7    1 

608  16  11 

22 

165    3    0 

— 

7  17    4 

2    4    8 

175    5    li 

S3 

299  12    6 

— 

7  17    4 

307    9  10 

>.>--    -     " 

324  10    7$ 

181    5    8 

861  13    C» 

5,495  H    7 i 

After  the  meeting  the  members  were  entertained  to 
tea  by  Mr.  Maybury,  who  was  duly  thanked  for  his 
ality. 

Id  the  evening  about  twenty-five  members  sat  down 
to  dinner  at  Fra-eati's  Restaurant,  Oxford-street. 

The  chairman  of  the  South-Eastern  District  (Mr. 
Arthur  Dryland)  presided,  with  the  president  of  the 
institution  (Mr.  R.  J.  Thomas)  and  the  secretary  (Mr. 
Thomas  Cole). 

After  the  loyal  toast,  songs  and  recitations  were 
given  by  the  following:  Messrs.  R.  J.  Thomas,  A.  E. 
t,   G.   F.   Carter.  F.  Harris  and  F.  Roberts. 

Mr.  Grieves  very  ably  presided  at  the  piano. 


MOTOR  VACUUM  ROAD  CLEANSING. 


MANCHESTER   DEMONSTRATIONS. 

A  series  of  working  demonstrations  of  the  motor 
vacuum  road  cleansing  machine  which  Messrs.  J.  & 
P.  Hill,  Ordnance  Works,  Sheffield,  have  recently 
introduced,  are  being  given  this  week  in  Manchester, 
'the  machin  d    in  operation  in  a  number  of 

of  that  city  on  Wednesday  and  yesterday,  and 
for   to-day— when   the  demonstra- 
tions   will   be   completed— provide   for   two   extensive 
runs,   commencing    in    each    case    from   St.   Peter's- 
i   three  o'clock  respectively. 


Scarborough    Spa    Improvements.  -  The    work    of 
widening  the   Scarborough   Spa    promenade   seaward 

has  been   started,  and   is   proceeding  night   and  day 

aa   the  tide   permits.    The   contract   was   secured   by 

Mr.  A.  Moore,  of  Scarborough,  who  expects  to  eom- 

;    by   the   end    oi    May.      The   length    of   the 

rig  will  be  207ft.,  and  the  width  at  the  broadest 

part  40ft.    The  sea  wall  will   be  of  stone  similar  to 

that   of  the  existing  wall.    Tenders   bav-   also   been 

invited  for  the  erection  oi  a  cafe.    In  all   £8,000  will 

I*  expended  on  the  improvements. 

Heavy  Crops  from  Sludge.     At   a   recent    nn 

\v.  st  Kent  Ma       :  Board  the  * 

I      ll   ory    l  rted  n   grown 

on   the   board'-    farm   had   hi  en  delivered   to    Messr  . 

Cannon   &  Gaze,   Limited,    in    accordance    with    the 

tender  a.1   the  board's  la  and   a 

cheque   had    been    received    for    the    .sum   of    C.'il7    in 

int.    The   secretary  further  re- 

the  public  sale  of  the  remainder  of  tie 

i  /       nl        ith  1  a  all  the 

-ii m   of   £412.    The 

commit!  oi     thi       ale    very 

amended  that  tie 
the   fanner-    and 

good    !•  rops   grown    on   tli.' 

board'.-  land,  manured  only  with  the  sludge  from 
the  work-.  The  sludge  can  be  obtained  free  on  appli- 
cation  to  the  outfall  works,   Long  Reach,   Dartford. 


At  a  recent  meeting  of  the  Junior  Institution  of 
Engineers,  Captain  H.  Riall  Sankey,  e.e.,  m.inst.c.e., 
gave  the  Hon.  Members'  Lecture,  taking  for  his  sub- 
ject "  Hot  Panel  and  Hot  Floor  Border  System  of 
Heating." 

The  dominant  feature  of  the  new  method,  he  ex- 
plained, is  the  use  of  radiant  heat  rather  than  the 
heating  of  the  air.  The  fact  was  often  lost  sight  of 
that  the  object  of  heating  a  building  or  room  was  to 
make  people  comfortable;  hence,  it  was  usual  to 
specify  that  the  heating  power  and  heating  surface 
should  be  sufficient  to  maintain  the  temperature  of 
the  air  5  ft.  from  the  floor  at  a  specified  temperature 
of.  say,  63  deg.  Fahr.  The  result  had  been  that  most 
of  the  systems  hitherto  adopted  had  been  devised  so 
as  to  heat  the  air,  and  radiant  heat  had  been,  to  a 
large  extent,  neglected. 

It  was  generally  conceded  that  for  comfort,  when 
sitting  in  a  room  without  a  fire,  an  air  temperature 
of  about  63  deg.  Fahr.  was  needed,  and  in  order  to 
obtain  this  temperature  the  surfaces  of  ordinary 
radiators  required  to  be  at  the  fairly  high  tempera- 
ture of,  say,  150  deg.  to  180  deg.  Fahr.  This  tem- 
perature, however,  decomposed  the  dust  in  the  air, 
thus  producing  a  disagreeable  and  characteristic, 
smell.  When  radiant  heat  from  a  fire  was  available, 
the  air  temperature  could  be  as  low  as  55  deg.  Fahr., 
or  even  50  deg.  Fahr.,  and  yet  the  sense  of  comfort 
and  warmth  was  greater  than  in  the  previous  case. 
To  maintain  the  temperature  at  50  deg.  or  55  deg.  a 
hot-water  system  of  heating  would,  however,  be  re- 
quired in  many  cases.  Such  a  system,  although  ideal, 
was  more  costly.  The  hot  panel  and  hot  floor  system 
did  not  unduly  heat  the  air,  as  it  supplied  the  radiant, 
heat  needed  for  comfort. 

A  hot  panel,  Captaan  Sankey  explained,  consisted 
essentially  of  a  small  pipe  bent  backwards  and  for- 
wards and  embedded  in  a  semi-conducting  oompo- 
sition;  |-in.  drawn,  lay-welded  steam  pipe  was  used. 
The  heat-carrying  medium— say,  hot  water— circulated 
in  the  tube,  and  the  heat  was  conducted  through  the 
walls  of  the  tube  to  the  composition,  through  which 
it  spread  to  the  surface  of  the  panel,  whence  it  was 
radiated  into  the  room;  in  effect,  heat  at  a  compara- 
tive high  temperature  issuing  from  a  small  surface 
was  converted  into  the  same  amount  of  heat  at  a 
lower  temperature  issuing  from  a  large  surface.  A 
hot  panel  might  contain  more  than  one  length  of  tube 
in  mder  that  the  flow  in  each  length  might  be  con- 
trolled by  external  valves.  A  hot  panel  could  be 
.made  up  in  an  iron  frame,  thus  forming  a  detached 
unit  similar  to  the  ordinary  radiator,  or  it  might  be 
built  up  against  a  wall  very  nearly  in  the  thickness 
of  the  plaster.  Hot  borders  were  formed  by  placing 
drawn,  lay-welded  |-in.  pipes  about  1  in.  below  the 
level  of  the  floor,  close  to  the  walls,  around  the  whole 
or  part  of  a  room,  and  embedding  these  pipes  in 
semi-conducting  composition.  A  hot  border  of  any 
width  desired — say  from  6  in.  to  18  in. — could  thus  be 
formed.  Similar  pipes  could  also  be  embedded  along 
the  cornices  of  a  room.  The  semi-conducting  compo- 
sition had  to  be  chosen  with  great  care  to  obviate 
cracks  which  would  otherwise  be  produced  by  the 
expansion  and  contraction  of  hot  pipes.  The  various 
advantages  of  the  new  system  were  treated  mathe- 
matically,  and  a  number  of  illustrations  were  given. 

At  the  conclusion  of  the  lecture  a  hearty  vote  of 
thanks  was  passed  to  the  lecturer,  who  afterwards 
replied  to  a  number  of  questions. 


Spraying  Street  Trees In  the  district  of  Columbia 

(says    Engineering    and    Contracting)    two    high-power 
spraying  machines  are  used  for  destroying  Leaf-eating 

,n  .-licit  trees.  The  machines  cost  about 
£300  each,  and  an-  successfully  used  on  a  total  of 
18,532  trees  in  a  year, 

Proposed  Improvements  at  Bournemouth.  —  The 
town  council  propose  bo  spend  about  £11, out)  on  im- 
provements on  tin,  -ea-front  in  connection  with  the 
Undercliff  drive  extension  works.  It  is  intended  to 
link  up  the'  Undercliff  drive  by  a  bridge  with  an  East 
Overolifl  drive   at    Bosoombe.    The  Parks  Committee 

I  o  propose  to  introduce  in  the  retaining  walls  and 
embankments  of  the  drive  an  extensive  system  of 
jock  gardens,  similar  to  the  scheme  at  the  western 
end  of  the  drive  near  the  shelters,  and  at  the  zigzag 
path  on  the  East  Cliff. 
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Office  Conversations. 

MORE  OR   LESS   IMAGINARY. 
[Contributed.] 


I—Non-feasance  and  Misfeasance. 
All  good  morning,  Mr.  Smith.    Everything  all  right  ? 
Good— eh    what  ?    The  footway  paving  in  Dennison- 
square  cracked  all  to  pieces  ?    But,  surely You 

warned  me  about  it?  Well,  really,  when  I  come 
to  think  of  it,  I  believe  you  did;  but  you  needn  t 
rub  it  in  with  quite  such  brutal  plainness.  We're 
all  liable  to  error  of  judgment,  miscalculation  and  all 
that  sort  of  thing,  and  it's  easy  enough  to  be  clever 
afterwards.  The  dangerous  man,  to  my  mind,  is  the 
one  who's  too  clever  before.  You  must  remember  that 
I've  never  seen  the  job  yet.  Better  to  have  left  it 
to  you  then  ?  Well,  you've  got  me  there,  Mr.  Deputy ; 
but  that  won't  remedy  matters.  The  question  we 
have  to  decide  is  what's  to  be  done  now.  Break  it  up  ? 
Heavens,  man,  and  be  the  laughing  stock  of  the  town  ! 
Make  open  confession  to  every  idiot  on  the  Rate- 
payers' Defence  !  Publish  the  fact  that  you— well, 
we,  if  you  like  it  better— have  had  a  momentary 
attack  of  incompetence  !  Why,  they'll  judge  us  by  it 
for  ever— it'll  hang  to  us  till  our  dying  day— every  job 
we  take  in  hand  '11  be  accompanied  by  an  admonish- 
ment not  to  do  it  as  we  did  the  Dennison-square 
paving!  No,  that  certainly  won't  do,  Mr.  Deputy. 
The  paving  must  stop  at  all  hazards. 

It'll  crack  worse  and  worse— and  still  worse!  Of 
course  it  will,  and  we  must  keep  on  making  good  the 
cracks.  You'll  have  to  get  a  good  man— let  me  see, 
how  about  Watson  ?  Think  he'll  do  ?  Well,  get  Watson 
then,  he's  reliable,  and  tell  him  to  run  'em  in  as 
they  appear,  only  it  must  be  done  early  in  the  mqm- 
ing,  first  thing,  before  the  members  of  the  Ratepayers' 
Association  are  up.  And  remember,  no  more  in  situ  on 
such  treacherous  ground.  More  concrete  ?  Not  the 
least  little  bit  of  use.  Eighteen  inches  would  give  if 
the  ground's  as  bad  as  you  describe  it.  Slabs  ?  Yes, 
we'll  stick  to  slabs  in  the  future.  No  matter  how  they 
go,  they're  easily  picked  up  and  relaid.  By-the-bye, 
Watson  might  cut  out  one  or  two  of  the  worst  bits 
and  lay  slabs.  Pack  'em  well  up  on  a  bed  of  fine 
clinker— it'll  be  quite  enough.  Ah,  I'm  with  you 
there.  If  Dennison-square  had  been  done  with  slabs 
in  the  first  place,  we  wouldn't  have  had  all  this 
trouble ;  but  what's  the  use  of  talking  of  that  now  ? 
Look  ahead,  Mr.  Smith,  that's  what  we've  got  to  do. 
Successes  are  built  for  the  most  part  on  past  failures. 
Heaven  help  the  man  who's  had  no  failures !  Most 
probably  he's  a  liar,  and  if  he  isn't,  well,  he's  got 
some  big  troubles  ahead. 

#  *  *  * 

Now,  let's-  forget  Dennison-square  for  the  present. 
Yes,  yes,  quite  so— the  job  if  done  with  slabs  wouldn't 
have  cost  more  altogether  than  the  foundation  alone 
cost.  Stick  to  slabs  in  the  future  ?  Certainly.  The 
Thirlman  estate  ?  Ah,  that  was  a  good  job ;  with  only 
a  few  inches  of  clinkers,  too.  As  good  now  as  when  it 
was  laid,  in  spite  of  new  connections  to  every  house. 
Yes,  in  future  always  specify  slabs.  Which  slabs  ? 
Now  really,  Mr.  Smith,  you  ought  to  know  better. 
What  make  ?  Haven't  you  learned  yet  that  it's  no 
part  of  a  surveyor's  duty  to  specify  certain  makes  ? 
He  may  have  his  own  opinion  and  stick  to  it,  and  get 
his  own  way  in  the  end;  but  he  must  never  express 
himself  too  definitely  in  writing.  Why,  there'd  be  a 
charge  of  bribery  and  corruption  before  the  ink  was 
dry  on  the  paper !  No,  no,  none  of  that  for  me  !  Use 
your  intelligence,  Mr.  Smith,  in  making  things  as 
unintelligible  as  possible,  and  you'll  save  half  the 
rubs  of  official  life.  If  you  ask  me  which  is  the  best 
slab,  I  can  tell  you;  but  I  won't  commit  myself  to  a 
written  statement.    Which  is  the  best  slab,  you  ask. 

Well— here,   whisper   in   your  ear 

#  *  *  * 

Yes,  that's  all  this  morning— oh,  you  might  send 
Wilson  in  as  you  go  along.  It's  about  time  I  had 
another  little  conversation  with  the  young  man. 
Come  in  !  Now  look  here,  my  boy,  things  have  arrived 
at  a  serious  pass.  There's  a  vulgar  commercial 
aphorism — I  hate  'em  all,  but  they're  effective  at 
times — to  the  effect  that  if  a  man  can't  get  on  he'd 
better  get  out.  Now  that  just  about  sizes  up  your  case, 
Wilson.    You  do  your  best  ?    Possibly — I'll  give  you 


the  benefit  of  the  doubt — but  that  won't  ease  my 
conscience.  I've  had  a  round  sum  to  make  an  engi- 
neer of  you,  and  as  an  honest  man  I've  either  got  to 
make  an  engineer  of  you  or  return  the  round  sum- 
less,  of  course,  a  proportionate  reduction  for  the  five 
months  you've  been  fooling  around  in  general. 
Frankly,  I  don't  like  pupils— at  the  best  of  times 
they're  more   trouble   than   they're  worth,  and  when 

they'll  neither  work  nor   study  they're   the  very 

No,  you  needn't  grin,  my  boy,  I  wasn't  going  to 
commit  myself ! 

The  fact  of  the  matter  is,  Wilson,  that  you're  what 
is  known  as  a  cheerful  idiot.  You've  the  ability  and 
the  intelligence  and  yet  you're  content  to  let  a  fellow 
like  Sparks  knock  spots  off  you.  You've  a  natural 
aptitude  for  draughtsmanship,  clean  lines,  well- 
defined  printing,  no  sloppy  architectural  taint Oh 

yes,  you  needn't  look  surprised;  I  can  praise  as  well 
as  blame.  I've  watched  you  at  work— yes,  at  work,  I 
repeat  it,  for  you  do  work  sometimes— and  I  say 
you've  natural  aptitude,  and  yet  you  prefer  to  hatch 
up  any  excuse  to  loaf  your  time  away.  Malingering! 
The  very  word  makes  my  blood  boil.    It's  one  of  the 

most  contemptible  of  things,  and Eh  ?    You  were 

ill — really  ill  ?  Nonsense.  Your  back  was  bad  and 
your  head  ached  ?  With  leaning  over  the  board  all 
day  ?  I  repeat — nonsense  !  What  you  were  after  was 
to  get  outdoors,  so  as  to  be  able  to  crawl  into  the 
"  Railway  "  and  play  snooker  pool  for  the  rest  of  the 
afternoon.  How  do  I  know  ?  My  boy— my  poor  inno- 
cent boy — I  was  a  pupil  myself  once ! !  Now,  look 
here,  once  and  for  all  there  must  be  an  end  to  this 
kind  of  thing.  I'm  going  to  make  you  a  sporting 
offer.  You  see  those  packages  there  ?  Well,  they 
contain  one  of  the  latest  drawing  tables,  and  the  table's 
for  you.  You'll  be  able  to  stand  at  the  board  in  any 
position  you  like  now — in  fact,  you  could  almost  stand 
on  your  head  at  it.  Upright  '11  be  your  mark,  I  take 
it,  and  then  we'll  have  no  more  headaches  or  back- 
aches, I  hope,  or- — -  You'll  do  your  best  ?  That's 
right — that's  what  I  like  to  hear.  I  withdraw  any 
threat  I  was  about  to  make.  It's  a  matter  of  honour 
now,  isn't  it  ?    That's  settled  then,  and 


Hullo,  there!  Yes?  Oh,  send  him  up,  only  for 
heaven's  sake  tell  him  I'm  np  to  my  neck  in  it. 
Another  confounded  ratepayer  on  the  grumble — that's 
about  the  seventeenth  this  week.  You  can  go  now, 
Wilson,  and  remember  our  compact.  Mr.  Gurney  ? 
Take  a  seat,  please.  Mr.  Gurney-Gurney  ?  I  beg 
your  pardon,  but  I  really  didn't  notice  the  hyphen 
on  your  card.  Well,  and  what  can  I  do  for  you, 
Mr.— ah— Gurney-Gurney  ?  Dear  me,  that's  very  sad  ! 
Tripped  over  the  cover — twisted  your  ankle— bruised 
your  leg— tore  your  trousers— smashed  your  hat— cut 
your   thumb  ?    And   minor   contusions  ?    Really,    I'm 

extremely  sorry;  but ■    Cover  s:x  inches  above  the 

surrounding  surface  of  the  road  ?  No,  no,  not  quite 
that,  surely.  Four  inches,  perhaps,  or  three,  or — two. 
What  are  we  going  to  do?  Well,  frankly,  we  can  do 
nothing— absolutely  nothing.  Our  liability  ?  My  dear 
sir,  we  haven't  any.  Now  please  be  calm  and— no,  no, 
it's  no  use  talking  like  that— you  must  really  control 
yourself.  Hard  to  do  in  the  circumstances  ?  Very 
hard,  very  hard  indeed;  but  if  you'll  allow  me  to  say 
so  you're  not  doing  it  or  attempting  to  do  it.    Now 

That's  better.  If  you'll  sit  quiet  and  listen  I'll 
endeavour  to  explain  the  situation.  It's  this  way. 
When  the  manholes  were  budt  in  that  road  the  covers 
were  laid  flush  with  the  surrounding  surface.  They're 
not  so  now  ?  That  I've  allowed  already.  Really,  if 
you  won't  interrupt  we  shall  get  on  much  better. 
The  road  has  since  worn  away,  and  the  covers  arc 
consequently  slightly— yes,  slightly— say  an  inch 
or  an  inch  and  a-half— no  I  won't  allow  even  two 
inches— the  covers,  I  repeat,  are  now  slightly  above 
it.  You  can  hold  what  opinion  you  please,  and  I 
must  reserve  the  right  to  hold  mine.  After  all,  an 
inch  more  or  less  doesn't  alter  the  case.  No,  not  in 
the  least — well,  say  six  inches,  it's  all  the  same  in 
the  end  seeing  that  we're  speaking  between  four  walls. 
And  ans^vay,  we've  no  liability.    Omission  and  com- 
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mission — precisely.    In  the  one  case  we're  liable,  in 

the  other  we  aren't.    Yes,  I  do  mean  to  say  it,  and  I 

repeat    it.    Had   the   covers   been   put   in   above    the 

surface  of  the  road,  it  would  have  been  different.    Our 

act   is  one  of  omission  only,  and  if  you  bring  forty 

actions  and  carry  them  all  through  the  House  of  Lords 

to  the  Throne  itself  you'll  lose  every   one   of  them. 

Hard?    Of  course  it  is,  as  I  said  before;   but  life's 

full  of   hard   things,    and   we    all   have    to  take    our 

share.      You've  had  a    little    more    than    yours  ?      I 

don't  deny  it. 

*  *  *  * 

Perhaps  it'll  ease  your  feelings  if  I  tell  you  that 
we've  entirely  discarded  the  old  pattern  of  cover,  and 
are   using  one   which   will   entirely   obviate    further 

accidents,  and No  comfort  to  you  now  ?    It  won't 

heal  your  ankle  or  restore  the  skin  to  your  leg  ?  Or 
even  buy  you  a  new  hat  ?  Or  a  new  pair  of  trousers  ? 
Well,  no;    but  still,  there  are  other  ratepayers,  and 

they  at  least Hang  the  other  ratepayers  ?    Well. 

it's  not  for  me  to  back  up  such  sentiments,  although, 

between  ourselves I  shall  hear  further  about  the 

matter  ?  Yes,  I'm  afraid  I  shall,  and  plenty  more 
about  it,  too.     I    can    only  express    my  regret,   Mr. 

Gurney—  ah— Gurney,  and  if  you'll  take  my  advice 

Oh,  very  well,  if  you  prefer  to  take  your  solicitor's. 
that's   another  matter;    only  remember 
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THIRTY-SfXTH    ANNUAL    REPORT. 

This  volume,  which  is  for  the  year  ended  December  31, 
1911,  relates  to  both  sides  of  public  works  matters, 
technical  and  financial,  and  contains  a  large  amount 
of  useful  information  as  to  the  manner  in  which 
various  municipal  engineering  problems  are  dealt  with 
in  Chicago.  It  opens  with  the  comnvssioner's  report, 
which  forms  a  kind  of  summary  of  a  few  of  the 
leading  matters  referred  to  in  the  reports  which  follow 
it.  These  include  that  of  the  city  engineer,  Mr.  John 
Ericson,  which  occupies  about  half  the  volume  ;  reports 
by  the  superintendents  of  sewers',  water,  streets  and 
"compensation"  respectively,  and  a  short  formal  re- 
port by  the  city  architect,  the  remainder  of  the  space 
being  occupied  by  the  report  of  the  head  accountant. 

WATER     SUPPLY. 

The  estimates  of  the  amounts  of  water  consumed 
daily  in  various  ways  are  noteworthy,  for  only  10 
gallons  are  set  down  to  public  use.  40  gallons  being 
estimated  as  the  loss  through  defective  plumbing  and 
56  gallons  through  wilful  waste  and  underground 
leakage.  That  the  proportion  of  water  actually  used 
is  very  small  is  clearly  indicated  by  the  fact  that 
the  surveys  conducted  by  the  water  department  showed 
that  in  many  districts  the  consumption  of  water  during 
the  night  was  nearly  as  great  a3  that  during  the  day. 
In  very  cold  weather  a  part  of  the  loss  is  that  due 
to  taps  being  left  running  in  order  to  prevent  the 
freezing  of  pipes.  It  is  estimated  that  the  introduction 
of  metering  would  lead  to  a  reduction  of  75  gallons 
head  from  the  present  190  gallon.-  to  tiie  less  un- 
onable  but  still  enormous  figure  of  115  gallons. 
At  present  about  6  per  cent  of  th  a  e  metered. 

TiRIDOI>. 

The  «■  r  reports  very  unfavourably  on  the 

condition  of  the  city  bridges.  One  bridge  wa  removed 
by  order  of  the  Fed  ral  authorities,  an  interesting  item 
of  administrative  procedure  in  vi<  w  of  the  remarks 
which  wen  recently  made  by  our  contemporary 
Engineering  New*  with  regard  '•>  our  criticisms  of  the 
administrative  position  in  relation  to  New  York's  water 
supply.    That   a   number  of  oth   r  bridi  ''un- 

derlined i-  not  the  very  rapid 

growth  of  the  -  ind  the  relucta  E  the  autho- 

I  ictory  bridges  without  giving 
n  to  the  na*ure  of  the     tr  ucture 
which    are   to  replace,  them  will,   no   doubt,    tend    to 
the  building  of  satisfactory  permanent 

SEV    ' 

than    19,000  million    ■-■  ige  were 

pumped  by  five  sewage  pumping  tations  during  the 

of  these  st«  ;  a  i  apai  ity  of 

200  million  gallons  a  day.    A  I;  ction  of  the 

sewage    pumped    1-,   presumably,  the    wat  ed 

already  referred  to.    The  1,894 

and   there  are,   in   the  city,  75,000  c                       and 
• 

I  i    city  hall,   up   to   thi    end     >i 


the   year,   was    over   £1 000,000,   including   more  than 
£100,000  spent  on  providing  temporary  quarters. 

ROADS. 

During  the  year  more  than  2,400  million  sq.  yds, 
of  pavement  were  cleaned  by  hand  .at  a  cost  of  nearly 
£180,000,  and  more  than  £2,200  were  spent  on  ditching 
work  on  the  55  miles  of  country  roads  within  the  city 
boundaries.  These  roads  are  from  16  ft.  to  20  ft.  wide, 
the  crust  of  limestone,  slag  or  gravel  being  usually 
about  12  in.  thick.  They  coat  about  £2.000  a  mile. 
Those  made  in  the  past  two  years  have  been  pro- 
vided with  a  6-in.  foundation  course  of  limestone, 
bonded  with  screenings,  and  rolled,  and  a  wearing 
course,  3  in.  or  4  in.  thick,  of  medium  stone  with  a 
bitumen  binder. 

Most  of  the  macadam  roads  are  now  oiled  with 
"  straight "  oil  in  the  spring.  The  cost  of  oiling  is  a 
little  less  than  1J  cents  (say  fd.)  per  square  yard. 

The  kinds  of  paving  used  in  Chicago  include  asphalt, 
brick,  granite,   cedar  blocks   and  macadam. 

ELECTROLYSIS. 

A  special  electrolysis  survey  was  begun  during  the 
year  with  a  view  to  discovering  electrolysis  conditions 
and  recommending  remedies.  The  report  on  this  sub- 
ject is  illustrated  by  photogravures  of  Avater  pipes 
showing  damage  by  electrolysis.  Large  holes  of  a 
remarkable  character  had  been  formed  in  some  pipes, 
the  area  damaged  being  in  some  cases  very  small, 
the  holes  having  almost  the  appearance  of  having  been 
punched  or  chiselled.  One  illustration  shows  a  1-in. 
service  pipe  destroyed  by  electrolysis,  practically  the 
whole  pipe  having  been  attacked  and  thinned  down 
in  this  case,  and  other  illustrations  show  holes  which, 
in  a  length  of  pipe  equal  to  its  diameter,  must  be 
more  than  a  quarter  of  the  cross-section  of  the  pipe 
in  area. 

The  reports  are  accompanied  by  a  large  number  of 
plans,  diagrams  and  other  illustrations,  and  contain 
a  great  deal  of  valuable  comparative  data. 


A  ro;d  for  modern  traffic. 


TRINIDAD   ASPHALT   MACADAM. 

Surveyors  throughout  the  country  who  have  under 
their  control  roads  which  have  to  carry  very  heavy 
traffic  are  naturally  anxious  to  obtain  the  best  mate- 
rial for  surfacing  such  roads  at  a  minimum  cost. 
Owing  to  the  great  increase  in  the  number  and  weight 
of  vehicles  which  now  use  the  highways  it  is  neces- 
sary that  the  surface  shall  be  made  to  meet  the 
demands   which  the   modern   traffic   needs. 

In  this  connection  we  can  recommend  surveyors  to 
inspect  the  numerous  roads  that  have  been  laid  during 
the  past  few  years  with  Trinidad  asphalt  macadam, 
and  which  have  given  excellent  results  under  all 
conditions  of  traffic. 

The  use  of  Trinidad  asphalt  macadam  as  a  satis- 
factory road  material  has  increased  so  greatly  that  our 
readers  will  probably  remember  a  new  works  was 
opened  at  Tottenham  in  the  spring  of  last  year  by 

!  H.  V.  Smith  k  Co..  Limited,  of  20  Victoria- 

street,  Westminster,  S.W.,  and  a  very  large  number 
of  roads  have  been  laid  with  the  material  supplied 
from  that  works. 

Nearly  the  whole  of  the  Thames  Embankment,  as 
we  stated  last  week,  has  been  laid  with  Trinidad 
asphalt  macadam,  in  addition  to  many  roads  a.t  Chel- 
sea. Walthamstow,  Fulham,  Hackney,  Finsbury, Ham- 
mersmith, Willesden  and  elsewhere. 

It  is  claimed  for  Trinidad  asphalt  macadam  that  it 
in  up-to-date  road  for  modern  traffic  at  a  reason- 
able price,  and  that  it  requires  no  concrete  foundation, 
and  i  hi  be  laid  in  various  thicknesses  to  meet  the 
different  classes  of  traffic.  A  great  feature  of  the 
material  is  that  as  it  is  supplied  to  ithe  site  hot,  it 
can    he  laid   in   all   weathers,  winter  or  summer. 

Me     rs.  H.  V.   Smith  &  Co.,  Limited,  20,  Victor  ia- 
S.W.,  will  be  well  known  to  surveyors  as  con- 
tractors   for    tar-spraying,    and   every   year  this   firm 
can       out  very  large  contracts  of  this  nature  through- 
out  Mi-  country. 


"The  Civic  Engineer's  Who's  Who."-  The  first  issue 
of  "The  Civic  Engineer'.-  Who's  Who"  (London:  St. 
Bride's   Press,    Limited,   24    Bride-lane,    E.C.,   2s.    <kl. 

nett)  gives  wonderfully  complete  lists  of  the  engineer- 
ing officials  of  England  and  Wales.  For  a  first  issue 
it  is  very  creditable.— Glasgow  Herald. 
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Assistants'  and  Students'  Section. 

Conducted   bt   SYDNEY   G.   TURNER,  assoc.m.inst.c.*. 


A'.,  coin  nuo.ieatiow  in  regard  to  thw  vagr.  must  be  addressed  to  The 
Editor,  St.  oade's  House,  MBride-lane,  Fleet-street,  E.C.  Envelopes 
mwt  t  marked  '•  Assistant*'  Section"  in  the  to,<  Uft-'iand  corner. 
OtrresyondenU  are  invited    to  nbm-A    exsstivne  /or  tor>*uierati»n    and 


answers  to  the  questions  which  aypear.  For  the  contributions  cmuruiereei 
to  be  the  tmosI  meritorujus,  one  or  mere  premiums  tn  booto  viil  bo 
awarded  monthly.  Diagram  must  be  drawn  to  seal*  em  wpoTott  thotU, 
ready   for  vejwoduottot*. 


THE   MONTHLY    PREMIUM. 

The  following  books  have  been  selected  in  respect 
of  the  premium  for  December,  and  they  have  been 
duly  forwarded  to  those  to  whom  the  awards  were 
made:  — 

To  Mr.  D.  G.  Bevan,  of  Darlington — 
Mi  >les worth's  Pocket  Book  of  Engineering  Formulae 

(Spon). 
"  Technical  Electricity,"  by  Davidge  &  Hutchinson 
(University  Tutorial  Press). 

To  Mr.   H.  G.  Overfield,   of  West  Bromwich:  — 

■  Building  Construction,"   by   C.  F.  Mitchell  (Bats- 
ford). 

"Brickwork  and  Masonry,"  by  C.  F.  Mitchell  (Bats- 
ford). 

"Electric    Tramway    Traction"  (St.   Bride's    Press, 
Limited). 
To  Mr.  H.  E.  Lunn,  of  Islington:  — 

"Public    Health    Law,"    by     Sydney     G.     Turner 
(St.  Bride's  Press,  Limited). 

QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions :  — 

299.  Surveying.— Will  some  reader  kindly  give  a 
sketch  and  description  of  Colby's  Compensation  Bars 
for  the  accurate  measurement  of  base  lines  ?  (Student.) 

300.  Retaining  Wall.— A  retaining  wall  is  required 
to  support  a  roadway  having  no  footpath,  and  con- 
sequently heavy  vehicles  such  as  steam  rollers,  &c, 
will  seriously  surcharge  the  wall.  The  height  of  the 
roadway  above  the  adjoining  ground  is  8  ft.,  and  the 
rilling  will  be  good  clay.  Design  a  suitable  wall  in 
mass  concrete,  and  show  calculations.  (D.  G.  B., 
Darlington.) 

301.  Waterworks.— Two  pumping  engines  deliver 
water  at  the  rates  respectively  of  1,620  and  1,150 
gallons  per  minute  together  into  three  pumping  mains 
10  in.,  11  in.  and  14  in.  diameter.  What  is  the  velocity 
in  and  the  discharge  of  each  main  ?  (D.  G.  B.,  Dar- 
lington.) 

302.  Hydraulics.— By  fixing  a  short  tube  to  the 
orifice  in  the  side  of  a  vessel,  a  considerable  increase 
in  the  discharge  is  obtained.  Explain  why  this  is 
so,  and  give  the  comparative  "  coefficients  of  con- 
traction ''  with  and  without  the  tube.    (E.  S.  M.,  Luton.) 

303.  Reinforced    Concrete Give    sketches    of    the 

usual  forms  of  falsework  for  reinforced-concrete  con- 
struction, showing  how  the  moulding  is  arranged  at 
'he  junctions,  such  as  between  the  column  and  prin- 
cipal rafter,  a  column  and  cambered  roof,  &c.  (T.  H., 
Leicester .) 

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTIONS. 

294.  Traction — Compare  the  tractive  force  required 
for  heavy  vehicles  over  roads  of  various  surfaces  and 
grades,  and  show  how  this  affects  the  cost  of  trans- 
port.    (H.  V.   O.,    West  Bromwich.) 

The  tractive  resistance  of  different  road  surfaces 

varies  greatly  with  the  state  of  repair  of  the  surface 

and  with  the  weather. 
The  following  list  compares  the  tractive  resistances 

of  different  surfaces  under  various  conditions,  taking 

asphalt  (with  a  resistance   of  about  401b.   per  ton 

load  on  the  level)  as  a  standard:  — 

Asphalt      l-o 

Paved  road,  in  good  order  ...         ...  l-5  —  2'0 

,,  .,      in  fair  order  ...  ...  2'0 —  2'5 

„         ,,      covered  with  mnd 2'0 —  2'7 


Macadam  road,  'try  and  in  good  order  ...  2'5  —  30 

„  ,,      wet  and   in  good   order  33 

,,  „      in  fair  order      ...  ...  4'5 

„  „      covered  with  mud        ...  55 

„  ,,      covered  with  luoee  stones  5'0  —  SO 

The  figures  given  above  hold  good  for  difl 

surfaces  at  the  same  gradient. 

The  tractive  resistance  depends  not  only  on  the 
surface  of  the  Toad   but  on    the    gradient,   and     it 
increases   Ah   ctly   with  the  sine    of    the    ang 
inelinal 

Tims  if  W  =  total  load  in  lb., 

/   =  ratio  of  the  tractive  resistance  to  the  total 

load  on  the  level,  and 
i  —  the  sine  of  the  angle  of  inclination. 
the  tractive  resistance  on  the  gradient 
=  (r'+  i)  Wlb. 

Take  an  example  of  an  average  road,  for  which 
/  =  -■_.  On  an  incline  of  Jn  the  tractive  resistance 
will  be  twice  that  on  a  level  part  of  the  same  road. 

It  i3  difficult  to  compute  the  financial  advantage 
of  favourable  grades  and  surfaces  with  any  accu- 
racy, but  it  is  certain  that  the  necessity  for 
lighter  loads  (and  consequently  more  journeys)  or 
for  a  higher  tractive  force,  in  an  unfavourable 
district,  will  have  a  detrimental  effect  on  the  cost 
of  transport  there.    (H.  M.  W.,    Worcester.) 


Notes. 


We  have  received  the  following  from  Mr.  Henry  C. 
Adams,  assoc. m.inst. c.e.,  to  whom  the  thanks  of 
readers  of  the  Assistants'  and  Stud  S      ion  are 

due  for  his  interest:  — 

In  further  reply  to  Question  No  296,  on  p.  15  of 
your  is.->ue  of  the  3rd  inst.,  your  correspondent  "Per- 
plexed "  may  be  interested  in  the  following  extract 
from  "  The  Sewerage  of  Sea-Coast  Towns  "  (Crosby 
Lockwood  &  Son,  5s.  nett). 

"  The  lines  of  'high  and  low  water  mark  of  ordinary 
tides '  shown  upon  ordnance  maps  represent  mean 
tides — that  is,  tides  half-way  between  the  spring  and 
the  neap  tides,  and  axe  generally  surveyed  at  the  fourth 
tide  before  new  and  full  moon.  The  foreshore  of 
tidal  water  below  '  mean  high  water '  belongs  to  the. 
Crown,  except  in  those  cases  where  the  rights  have 
been  waived  by  special  grants.  Mean  high  water  is, 
strictly  speaking,  the  average  height  of  all  high  waters, 
spring  and  neap,  as  ascertained  over  a  long  period. 
Mean  low  water  of  ordinary  spring  tides  is  the  datum 
generally  adopted  for  the  soundings  on  the  Admiralty 
charts,  although  it  is  not  universally  adhered  to.  The 
spring  tides  around  the  coast  of  England  are  4  in. 
higher,  on  the  average,  at  the  time  of  new  moon  than 
at  full  moon,  the  average  rise  being  about  15  ft.,  while 
the  average  rise  at  neaps  is  lift.  6 in.  The  height 
from  high  to  low  water  of  spring  tides  is  approxi- 
mately double  that  of  neap  tides,  while  the  maximum 
height  to  which  spring  tides  rise  is  about  33  per  cent 
more  than  neaps,  taking  mean  low  water  of  spring 
tides   as   the   datum." 


SEA-COAST  EROSION.— For  a  very  complete  and  in- 
expensive library  on  the  cause,  prevention  and  repair 
of  coast  erosion  the  following  three  works  are  recom- 
mended: "Coast  Erosion  and  Foreshore  Protection,' 
by  John  S.  Owens,  M.D.,  Assoc.M.lnst.C.E.,  F.R.C.S., 
and  Cerald  0.  Case  (price  7s.  6d.,  post  free  7s.  I0d.), 
with  numerous  illustrations  and  diagrams;  "Sea- 
Coast  Erosion  and  Remedial  Works,"  by  R.  C.  Allanson- 
Winn,  M.lnst.C.E.I.  (price  1s.,  post  free  1s.  1d.);  and 
"  Erosion  of  the  Coast  and  its  Prevention,"  by  F.  W.  S. 
Stanton,  Assoc.M.lnst.C.E.,  F.S.I,  (price  3s.,  post  free 
3s.  2d.),  with  numerous  maps  and  other  illustrations. 
The  publishers  are  the  St.  Bride's  Press,  Limited, 
24  Bride-lane,  Fleet-street,  London,  E.C. 
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CORNWALL   ROADS. 


MAININf 


AND    DISMAININC:    COUNTY    SURVEYOR'S 
REPORTS. 


The  question  of  maining  and  diamaining  of  roads 
came  before  a  meeting  of  the  Highways  Main  Roads 
and  Bridges  Committee  of  Cornwall  County  Council 
on  the  9th  met. 

Two  reports  had  been  prepared  by  the  county  sur- 
veyor (Mr.  A.  E.  Brookes),  the  addendum  to  the  first 
being    an    alternative    scheme.       The    initial    report 
stated  that  the  course  recommended  in  regard  to  the 
different  stretches  of  road,  entailing  as  it  did  thedis- 
maining  of  a  certain  mileage  of  road,  might  be  felt 
to    be    a    retrograde   step.    To   ensure,    therefore,   the 
maiiitenar.ee  of  a  proper  and  reasonable  standard  of 
was    suggested  that   the  more  important 
with,  together  with  the  other  'roads 
which  were  of  importance,  but  not  sufficiently  so  to 
main  roads,  should  be  classed  as  secondary 
roads,  and  the  county  council  should  make  an  annual 
grant  per  mile  towards  the  cost  of  their  maintenance, 
provided  they  were  maintained  to  the  satisfaction  of 
the   county   surveyor.     One  of   the  principles  ■recom- 
mend id.  if  the  ,-clienie  were  adopted,  was  that  a  class 
eondary  or  subsidised  roads  should    be  created 
to  be  divided  into  two  classes — "A"  to  have  a  grant 
of  £30  per  mile  per  annum,  and  "  B  "  £20. 

The  alternative  report  contained  a  scheme  which 
did  not  provide  for  the  creation  of  a  class  of  secondary 
<>r  subsidised  roads,  and  stated  that  on  a  detailed 
inspection  of  the  roads  suggested  for  maining  con- 
vincing evidence  has  been  forthcoming  that  in  the 
majority  of  cases  it  would  be  futile  to  recommend 
maining,  as  the  local  authorities  would  not  enter- 
tain the  heavy  expenditure  which  would  be  necessary 
to  the  conditions  of  maining.  The  obvious  conclusion 
was  that  the  prevailing  conditions  must  continue  un- 
-  iid  under  less  stringent  conditions  than  those  in 
connection  with  maining  could  be  rendered.  The 
committee  had  therefore  been  asked  to  consider 
whether  the  improvement  of  the  particular  roads  set 
out  was  of  sufficient  importance  to  warrant,  as  had 
been  recommended,  the  creation-  of  a  class  of  secondary 
roads  towards  the  improvement  and  maintenance  of 
which  the  County  Council  were  empowered  to  make 
conditional  grants.  It  was  desired  to  make  clear  that 
in  the  case  of  roads  which  were  proposed  to  be  dis- 
mained  and  created  secondary  that  they  were  either 
purely  of  local  utility,  or  formed  routes  of  tourist 
traffic  during  the  summer  months,  and  were  of  the 
.-ame  class  as  district  highways.  To  main  the  roads 
schedule  of  both  reports  would,  it  was 
r.ated,  cost  on  the  average  at  least  £600  per  mile, 
which  was  anticipating  ton  to  twelve  years'  expendi- 
ture by  the  district  council-  on  those  roads.  In 
addition,  they  would  have  thrown  upon  them  a 
moiety  of  the  cost  of  the  dismained  roads,  and  would 
receive  very  little  relief,  if  any.  in  the  case  of  the 
dary  or  subsidised  roads.  It  wag  quite  appre- 
ciated that,  although  the  suggested  subsidy  was  only 
ards,  and  conditional  on,  an  equal  or  greater  ex- 
liture  on  the  part  of  the  local  highway  authority, 
there  were  undoubtedly  several  serious  grounds  for 
ction  to  the  proposal.  Assuming  that  in  the 
opinion  of  the  committee  it  was  desirable  that  these 
district  roada  should  be  improved,  and  in  view  of 
the  objections  arising  under  a  system  of  secondary 
or  subsidised  road-,  it  was  desirable  that  the  com- 
mittee should  consider  as  an  alternative  the  prin- 
ciple of  establishing  a  second  grade  or  second 
lirectly  maintained  by  the 
county  com!';!,  in  connection  with  which  the  usual 
cond  /  o  Ear  relaxed  and 
modified  as  to  permit  of  those  road-  ced  in 
a  satisfactory  of  expendi- 
ture compatible  with  utility.  The  report,  did  not, 
however,  id  the  eomrj  i  the 
maiming  of  any  road   u                                             under 

iditions,    unless   they   could   be    □ 
conjointly  with  the  ain   roads  directly  by 

the  i         conditions 

be  clearly  and  ibsidy  or  contribution 

tows  atenance,  &o,  of  a  high  way 

or   main    road    was   purely   a    voluntary  grant 
might    be    withdrawn     or     withheld     ■ 
council  at  tb  ■  end  of  any  financial  y< 
After    full    • 

entertain  the  principle  of  secondary  or 
road-,  but  agreed  to  main   and   recommend   for  dis- 
maining  the    roads   in    the    schedules   of    I 
report,    and. 


definite  policy,  admitted  the  principle  of  forming  a 
grade   of  second-class  main  roads. 


LOWER  THAMES  VALLEY  DISTRICT  SURVEYORS' 
ASSOCIATION. 


MEET1NC    AT   TWICKENHAM. 

An  ordinary  meeting  of  the  above-named  association 
was  held  at  the  Town  Hall,  Twickenham,  on  Saturday, 
the  4th  inst.,  and  was  presided  over  by  Mr.  H.  F. 
Coales,   Assoc. m. inst. c.e.,  the   president. 

A  further  discussion  took  place  upon  Mr.  E.  Willis' 
paper,  entitled  "  Some  Notes  on  the  Effect  of  Intercept- 
ing Traps  in  House  Drainage."*  The  discussion  may 
be  summed  up  briefly  as  follows :  That  some  doubt 
exists  as  to  the  comparative  purity  of  sewer  and  drain 
air,  and  that  until  this  has  been  conclusively  proved 
it  would  be  inadvisable  entirely  to  do  away  with 
intercepting  traps.  Probably  in  such  places  as  are 
fortunate  enough  to  have  an  entirely  new  system  of 
drainage  the  intercepting  trap  might  with  advantage 
be  dispensed  with,  but  it  was  thought  that  it  would 
not  be  advisable  to  abolish  all  intercepting  traps 
irrespective  of  circumstances,  and  that  the  conditions 
surrounding  each  case  should  in  future  be  considered 
before  abolishing  the  trap.  The  public  generally 
would  have  to  be  educated  to  see  that  their  drains 
are  kept  properly  flushed  from  the  house  apparatus, 
which  would  'undoubtedly  be  the  means  of  removing 
the  causes  of  complaints  which  are  received. 

The  association  further  discussed  the  question  of 
fire  hydrants,  which  had  been  provided  at  the  expense 
of  local  authorities,  being  used  by  other  statutory 
authorities  without  first  obtaining  the  consent  of  the 
local  authority,  or  without  making  some  payment  for 
.such  use  to  cover  the  cost  of  maintenance  and  repairs. 

Mr.  R.  W.  Hindhaugh,  the  surveyor  of  Ham,  Surrey, 
was  unanimously  appointed  a  member  of  the  asso- 
ciation. 

Other  matters  which  came  under  discussion  were 
as  follows :  The  making  up  of  private  streets  which 
are  situated  in  two  or  more  districts — as  to  the  method 
of  procedure  and  apportionment,  the  removal  of 
clinkeTs  from  a  laundry — as  to  whether  the  surveyor 
can  legally  be  called  upon  to  have  these  removed ; 
the  surfacing  of  roads  subjected  to  motor-omnibus 
traffic  with  tarred  macadam  or  other  material  of  a 
similar  character. 

The  association  also  discussed  several  clauses  in 
the  Metropolitan  Water  Board's  "  Various  Powers  Bill. 
3  and  4  George  V.,  1913,"  with  regard  to  fire  plugs 
and  hydrants,  giving  of  notice  to  the  hoard  before 
opening  up  the  ground,  and  as  to  the  discharge  of 
water  from  bursts  and  excavations  into  the  sewers. 


A  Scarborough  Town-Planning  Scheme.— Mr.  Thomas 
sd.itn-.  Local  Government  Board  inspector,  held  an 
inquiry  at  Scarborough  lately  into  an  application 
by  the  Scarborough  Town  Council  for  authority  to 
prepare  a  town-planning  scheme.  It  was  stated  that 
the  scheme  embraced  only  40i  acres  of  land  on  the 
northern  extremity  of  the  borough  boundary,  and  near 
the  new  improvements  at  Peasholme  Park.  The 
inspector  remarked  that  it  was  a  small  area  for  a 
town-planning  scheme  for  a  town  the  size  of  Scar- 
borough. The  borough  engineer.  Mr.  H.  W.  Smith, 
said  it  might  be  taken  for  a  beginning.  The  com- 
mittee in  charge  had  requested  him  to  consider  other 
sites. 

Bridge  Building.— Students,  young  engineers,  and 
surveyors  will  find  much  useful  information  in  "Pre- 
liminary Studies  in  Bridge  Building,"  by  Reginald 
Rjrves,  assoc.m. inst. c.e.  (London:  St.  Bride's  Press, 
Limited,  24  Bride-lane,  E.C.  Price  2s.  nett.)  The 
book  is  described  as  the  "first  of  a  series  of  small 
volumes,  each  complete  in  itself,  dealing  with  the 
design  of  ordinary  highway  bridges  of  moderate  span." 
Though  highway  bridges  alone  are  referred  to,  the 
matter  contained  in  this  volume  is  largely  applicable 
to  railway  bridges,  aqueducts,  and  similar  engineering 
undertakings.  The  five  primary  types  of  bridges  are 
described,  and  the  conditions  determining  the  best 
site  for  each  of  the  three  types  of  streams  are  discussed 
ail;  while,  in  connection  with  wandering  streams 
various  modes  of  designing  abutments  or  approach 
spans  are  dealt  with.  Improvements  of  fords  and  the 
effect  of  eccentric  loading  of  vehicles  on  the  girder 
loads  are  among  the  numerous  other  items  touched  on. 
— Smt$man. 

*  The  Survevoh,  December  13,  1»I2. 
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SOME  RECENT  PUBLICATIONS/ 


EBDINGS     OF     THE     AMERICAN     SOCIETY     OF     ClVIL 

Engineees.    Vol.  xxxviii..  No.  9. 

•  greater  part  of  this  volume  is  occupied  by  a 
c  on  "Irrigation  and  River  Control  in  the  Colo- 
rado Delta."  by  H.  T.  Cory,  m.am.soc.c.e.  ;  and 
alMiougili  this  paper  is  not  of  direct  interest  to  the 
majority  of  Surveyor  readers,  it  is  one  which  is 
likely  to  prove  highly  interesting  to  all  engineers 
whose  spare  'time  .reading-  Is  extended  to  subjects 
beyond   the  range   of  their   own   duties.     It    may   be 

>sted    that    irrigation  and     those    in 

irge  of  river  control  work-,  will  find  that  tin-,  paper 
will  occupy  an   important   place    in   the   literati;  i 
bject. 
A    short    paper   on    the    "  Prevention   of   M< 

by    Spencer    Miller,    m.am.soc.c  e..    has 
probably  provoked  an    inte 

will,  no  doubt,   bt    reported  in  due  course  in  a  sub- 
til   volume   of   the   "  Proceedings."    The  author 
quotes  in  full  the  "Mosquito  Brief"  of  the  Amei 

uito  Extermination  Society.    In  this  autho-rita- 
document  it  is  stated  that  there  are  more  than 
100  species  of  mosquito  in  the  United  States,  ai 
is  pointed  out  that  rank  growths  of  weeds  and  •_■ 
may  conceal  sm&]  a  puddles,  while  the  pitcher 

plant  holds  enough   water  to  breed  a  -mall  and  ran' 

•  ■-.  Different  kind-  of  mosquitoes  have  habits 
as  well  defined  as  those  of  bird-  or  flies.  Migratory 
mosquitoes,     which     breed     in     -alt     and     brackish 

listances,   hut   are   not  carriers   of 
though    they   may    be    a    -prions   pest.    The 

•  r'.s  own  observations  lead  him  to  the  conclusion 
that  the  most  troublesome  varieties  of  mosquitoes  are 

i  in  man-made  water  holders.  The  next 
paper  is  on  "The  Sanitation  of  Construction  Camp-," 
by  H.  F.  Gray,  junr.,  am.soc.c.e.,  and  contains  useful 
tical  notes  on  the  house  fly  and  dangerous  mos- 
quitoes. This  paper  is  worth  the  attention  of  aur- 
ora of  districts  which  aire  visited  by  hop-pickers, 
and  temporary  '  lerally,  who  are  aconinmo- 

dat  -d  in  e.i 

The    Practice    of    Electrical    Wiring.       By  D.  S. 

Munro,  a.m.i.e.e.  Price  3s.  nett.  London:  H. 
.  ter,  Gatehouse  &  Co. 
Electricity  is  such  a  universal  requirement  of 
modern  civilisation,  and  its  applications  in  both  the 
domestic  and  commercial  spheres  are  so  many  and 
various,  that,  as  the  author  of  this  book  states  in  his 
introduction,  an  unwired  modern  building  is  an 
anachronism.  It  certainly  behoves  the  modern  engi- 
neer or  architect  to  acquire  a  good  working  knowledge 
of  the  principles  of  electrical  wiring,  and  it  is  to  afford 

-tance  in  this  direction  that  Mr.  Munro  has 
written  this  book.  It  is  a  practical  treatise  written 
for  serious  work,  and  the  twenty-seven  chapters  into 
which  it  is  divided  contain  information  upon  every 
detail  of  wiring  work.  We  have  no  hesitation  in  recom- 

■  ling  this  '  oncise  and  reliable  treatise 

on  the  subject. 

Whttakkb's   Almanack,    1913.      Price  2s.  6d.    cloth), 

Is.  (paper*. 
It  is  safe  to  say  that  of  all  works  of  reference 
"Whitaker"  is  the  most  universally  used,  being  con- 
sulted by  persons  of  every  class.  It  owes  the  unique 
position  it  has  attained  to  the  accuracy  and  volume 
of  useful  information  which  it  contains,  and  to  the 
fact  that  it  is  a  marvel  of  cheapness.  It  would  be 
entirely  superfluous  to  give  any  description  of  so  well- 
known  a  work.  Suffice  it  to  say  that  the  new  issue  is 
again  larger  than  its  predecessors  and  of  equal  excel- 

e.  It  may  be  mentioned,  however,  that"  the  index 
has  been  compiled  afresh,  and  that  among  the  new 
subjects  dealt  with  are  Labour  Unrest  and  the  National 
Insurance  Act.  "Whitaker"  is  as  indispensable  as 
ever. 

Northampton.  By  S.  S.  Campion,  j.p.  Price  3d. 
London:  The  Homeland  Association,  Lin, 
A  really  remarkable  little  book  at  the  price.  It 
deals  quite  satisfactorily,  though  necessarily  briefly, 
with  Northampton  as  a  residential  town^-and  the 
district  has,  in  this  respect,  claims  which  will  be  a 
revelation  to  those  who  know  it  only  as  a  great  in- 
dustrial centre;  with  its  history,  which  is  as  vivid 
as  it  is  important  for  the  prominent  pari  it  has 
played  in  our  country'.;  history;  with  its  industries 
and    its    recreative    and    educational    facilities;     and 

*  Any  of  the  publications  reviewed,  or  referred  to  as  received,  will  be 
forwarded  by  the  St.  Bride's  Press.  Ltd.,  on  receipt  of  published  price. 


with  its  local  treasures  oi  historical  and  architectural 
And,  despite  its  low  price, 

art    paper,    is    admirably    illustrated,    and    inch 
folded-in  plan  of  the  borough  on  the  sea'.-  of  31  in.  t" 
the  mile. 
The  Writers'  and  Artists'  Year  Book.  ltd:;.     E  lited 

hv  G.  E.  Mitton.    Price  Is.  nett.    London:    A.  & 

C.  Black. 
This  book  may  be  aptly  termed  the  Auth 
Guide,  affording  as  it  does  complete  information  as  to 
the    most   likely    destinations   where    "copy 
kind  may  be  placed.    It  contains  not  only  a  directory 
of  journals,  magazines  and  newspapers,  with  informa- 
tion as  to  the  kind  of  matter  likely  to  be  accepted,  and 
the  rate   of   payment,    hut   also    much    miscellaneous 
matter  of  interest  to  authors,  such  as  lists  of  olubs 
and  societies,  law  of  copyright,  names  of  press-cutting 
.   and   so   on.       To    the   regular  or  occasional 
writer  the  Year  Book  cannd  fail  to  be  of  interest  and 
usefulness. 


"  Minutes  oi  the  [nstil  ution  of  Civil 

\e.  Municipal  ngineecs  will  find 
Lef  item  hi  tin-  volume  i-  a  paper  on  "The 
Work-  for  the  Supply  of  Water  to  the  City  of  Bir- 
mingham from  Mid-Wales,"  by  E.  L.  and  W.  L. 
rgh.  It  occupies  eighty-six  pages,  including 
the  discussion  and  correspondence,  and  is  ilh 
by  three  plate-  and  eight  cut,.-.  There  are  two 
dial  "  Madras  Harbour." 
and  on  its  "Remodelling  and  Equipment,"  by  Sir  F. 
J.  E.  Spring;  and  the  other  on  its  "Alteration  of 
Form,"  by  H.  H.  G.  Mitchell.  There  are  two  papers 
relating  to  important  works  on  existing  bridges. 
Blackfriars  Bridge  and  Menai  Suspension  Bridge; 
and  a  number  of  useful  "  sign-posts  "  pointing  to 
foreign  sources  of  information  on  various  subjects 
will  be  found  among  the  abstracts. 

The  Contract  UecarfL  ami  Engineering  Revii  w  of  Toronto 
for  December  18th  takes  the  form  of  a  bulky  issue 
consisting  of  valuable  information  on  the  special  sub- 
ject of  "Brick  and  Clay  Products."  Striking  features 
of  the  number  are  its  imposing  array  of  appropriate 
advertisement-,  and  a  cover  which  is  most  effectively 
•designed. 

The  Limmer  Asphalte  Paving  Company-,  Limited, 
of  Caxton  House.  Westminster,  S.W.,  send  us  an 
exceedingly  useful  "Telephone  Directory,"  arranged 
with  an  alphabetical  index  for  a  handy-reference 
record  of  names  and  addresses  of  firms  and  other; 
with  whom  one  has  frequent  telephone  communication. 
It   :s   a    most   handy  time-saving  appliance. 


Drainage    Works    and    Sanitary    Fittings A    third 

edition,  revised  and  brought  up  to  date,  particularly 
as  regards  the  questions  of  concrete  sewers,  sewer 
ventilation  and  flushing,  and  the  Public  Health  Acts 
Amendment  Act  of  1907,  still  further  evidences  the 
success  of  this  little  manual,*  which  manifestly  de- 
serves the  attention  and  confidence  of  all  concerned 
in  the  important  subject  with  which  it  deals.— The 
Bookseller . 

The  Wear  of  Creosoted  Wood  Blocks A  portion  of 

Tenth-street  in  Minneapolis,  Minn.,  was  paved  in  1902 
with  creosoted  wood  blocks,  this  being  the  first  pave- 
ment of  this  type  to  be  laid  in  the  city.  The  blocks 
were  4-in.  Southern  yellow  pine,  treated  with  121b. 
of  "Kreodine  oil."  They  were  laid  upon  a  6-in. 
natural  cement  foundation,  over  which  was  spread  a 
1-in.  cushion  of  sand,  at  an  angle  with  the  kerb  of 
about  62  deg.  No  cross-expansion  joints  were  used, 
but  on  each  he  street  next  to  and  parallel 

to  the  kerb  there  were  1-in.  expansion  joints.  The 
joints  as  well  as  the  space  between  the  blocks  were 
filled  with  paving  pitch,  and  the  street  was  finished 
with  a  i-in.  coating  of  sand  to  absorb  the  excess 
pitch  on  the  top  of  the  blocks.  In  a  paper  presented 
to  the  American  Go  id  Roads  Congress,  Mr.  Ellis  R. 
Dutton,  city  engineer  of  Minneapolis,  Minn.,  states 
that  the  first  pavement  has  proved  a  complete  success, 
as  there  has  been  practically  no  repairs  on  account  of 
the  blocks,  and  the  wear  has  been  only  ahout  |in. 
up  to  the  present  time.  Mr.  Dutton  also  states  that 
in  1911  he  took  out  sample  blocks  from  the  pavement 
laid  in  1903  on  Third-avenue  South,  and  found  that  the 
yellow-pine  blocks  showed  a  wear  of  i  in.,  while  the 
Norway  pine  blocks  showed  a  wear  of  ^in.  These 
blocks  had  carried  exactly  the  same  traffic. 

♦"Drainage  Work  arid   (Sanitary  Fittinps."      By  Wm.  H.  Max" ell. 
Price  2s.  nett.    London  :   St.  Bride's  Press,  Ltd.,"  24  Bride-lane,  B.C. 
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Correspondence. 

For  every  ill  beneath  the  sun 
There  is  some  remedy  or  none  ; 
If  there  be  one,  resolve  to  find  it ; 
If  not,  submit,  and  never  mind  it. 

— Anon.,  circa  1843. 


THE   INSTITUTION   OF    MUNICIPAL   AND   COUNTY 
ENGINEERS'  TOWN  PLANNING    COMPETITION. 

To  the  Editor  of  The  Surveyor. 

Sir,— I  am  glad  to  see  that  the  council  of  the  Insti- 
tution oi  Municipal  and  County  Engineer;  are  amend- 
fcfce  conditions  for  their  "Town  Planning  Com- 
petition." From  the  report  in  your  last  issue  they 
appear  to  be  re-vising  the  conditions  in  certain  direc- 
tion? even  more  drastically  than  I  suggested  in  my 
former  letter  [The  Surveyor,  November  22,  1912],  for 
I  think  the  sheet  of  details  might  have  been  retained. 
In  other  directions  the  brief  notice  of  the  council's 
meeting  does,  not  suggest  that  they  are  likely  to  te- 
rn »ve  my  objections. 

These' objections  were— firstly,  to  the  inadequate 
premiums  offered;  secondly,  to  the  request  for  a 
hird's-eye  view  of  a  town  5  miles  long  and  nearly  2 
miles  deep;  and,  thirdly,  to  the  vagueness  of  the 
description  and  absence  of  any  sketch  or  block  plan. 

With  regard  to  premiums,  I  think  the  council 
should  offer  50  guineas  at  least,  or  none  at  all.  I 
feel  very  strongly  that  it  is  better  not  to  hold  a  com- 
petition unless"  the  premiums,  offered  are  such  as  to 
induce  the  best  men  in  the  municipal  ranks,  to  com- 
pete. Our  architectural  friends  will  be  keenly _ on  the 
look-oufc  to  detect  and  criticise  our  shortcomings  in 
design,  and  for  the  honour  of  the  profession  it  is  to 
be  hoped  that  the  competition  will  attract  some  of 
the  best  men  in  our  ranks. 

The  conditions  first  issued  were  evidently  inspired 
by  the  wish  to  secure  a  scheme  for  dealing  with  the 
town  in  which  the  next  annual  meeting  is  to  be  held; 
hut.  I  would  respectfully  suggest  that  it  would  be 
i  more  satisfactory  to  invite  schemes  for  an 
ideal  seaside  town  rather  than  hamper  competitors 
by  requiring  them  to  deal  with  existing  built-up 
areas,  and  dovetail  into  their  schemes  purely  local 
features.  The  scheme  would  certainly  gain  by  being 
a  national  rather  than  a  local  scheme. 

The  descriptions  given  were  very  vague  and  un- 
satisfactory, and  it  is  m  -  essary  that  these  should  be 
made  sufficiently  clear  for  all  competitors,  and  be 
accompanied  by  a  block  plan  of  6  in.  to  a  mile,  show- 
ing the  contours  at  every  25  ft.  at  least.  It  would 
be  better  still  if  the  plan  could  be  given  to  the  scale 
I2in.  to  a  mile,  as  required  from  competitors,  and 
showing  the  contours  at  every  5  ft  or  10  ft. 

It  is  to  be  hoped  the  council  will  bear  in  mind 
that,  unlike  many  architectural  competitors  in  private 
practice,  municipal  officials  can  only  devote  their 
spare  time  to  such  a  competition;  and  if  it  is  pos- 
to  reduce  the  area  and  population  to  be  pro- 
vided for,  it  is  not  likely  adversely  to  affect  the 
scheme. 

usual  to  state  whether  the  plans  are  to  be 
submitted  on  stretchers,  rollers,  or  plain ;  and  to 
for  a  short  description  of  the  laying  out,  limited, 
I  would  suggest  in  this  case,  to,  say,  2,000  words. 
It  might  also  be  desirable  to  give  the  principal 
buildings,  number  of  piers,  parks,  &c.,  to  be  provided 
in  the  scheme,  state  the  number  of  houses  per  acre, 
and  if  the  scheme  is  to  conform  to  the  Model  By- 
or  be  designed  under  town  planning  conditions. 
— Yours,  &c, 

Survey. 

January  15,  1912. 

[While  nothing  was  -aid  on  the  point  by  the  presir 
dent  in  his  reference  at  Swansea,  on   Saturday  last, 
ampetition,  we  ha  bo  believe  that 

the  question  of  premium-  has  had  the  consideration 
of  the  Town  Planning  Committee,  and  that  the  i  an- 
petition,  as  a  result,  will   b  "  i" 

respect— Ed.  Subvetob.] 

W0RKINC-CLASS    H0USINC. 

To  the.  Editor  of  The  Surveyor. 
I  read,  with  interest,  Mr.  Pain* 
the  above  subject,  and,  with  twenty-five  y   ■  ■ 
rience  in  working-c'  1    noi-t    say   I 

with  Miss  Tabor  that  the  fireplace  must  be  retained 
in  bedrooms. 
Adverting  to    the  parlour,  I  endorse  the  statement 


that  the  majority  are  made  mere  "show  "  roon 
in  the  forty  houses  just  completed  in  our  district  we 
have  made  the  living  room  a  combination  of  sitting- 
room  and  living  tooiu.  This  has  been  effected  by 
putting  a  Yorkshire  cooking  range  in  both  living 
room  and  scullery.  I  anticipate  your  leaders  will 
think  the  scullery  will  be  the  real  living  room,  but  it 
is  not  so,  because  the  copper  back  boiler  for  the 
supply  of  hot  water  to  the  sink  and  bath  is  fixed  in 
the  living  room;  the  housewife  is  always  wanting 
hot  water,  and  therefore  keeps  the  living  room  fire 
going   continuously.    (Coals   4s.   to  5s.   per   ton.) 

For  your  readers  who  are  interested  in  miners' 
houses  I  subjoin  the  conditions  which  my  Building 
Committee  set  out  with.  I  might,  say  the  district  is 
practically  the  outcome  of  developments  around  one 
of  the  largest  collieries  in.  South  Yorkshire,  situate 
between  Barnsley  and  Doncaster.  The  conditions 
vary  materially  from  some  experiment-  which  were 
well  known  to  the  committee,  and  which  were  great 
improvements  on  the  ordinary  colliery  villa. 
from  an  intimate  knowledge  of  the  mining  popula- 
tion they  laid  down  the  following  conditions:  — 

(1)  There  must  be  nothing  in  common  except  that 
roadway  houses  must  be  semi-detached,  each  having 
its  own  garden  area  and  one  access  only,  and  that 
it  must  be  self-contained. 

(2)  Each  house  must  have  three  bedrooms,  two  of 
which  should  have  fireplaces,  a  cellar,  bath,  with  hot 
and  cold  water  laid  on  (sink  the  same),  water-closet, 
concrete  over  the  whole  area  of  house,  and  all  . 
plumber's,  work  and  drainage  accessible  and  up  to 
date. 

I  may  say  these  conditions  have  been  attained  ex- 
cept in  eight  houses,  which  have  pantries  instead  of 
cellars.  The  cellars,  I  must  point  out,  are  a  local 
need,  the  outcome  of  a  large  number  of  allot, 
pigs  are  kept  by  the  allotment  holders,  and  the 
cellars  are  necessary  for  curing  purposes. 

The  houses  are  at  the  rate  of  sixteen  to  the  acre, 
but  with  allotment  land  owned  by  the  council,  and 
adjoining  the  site  of  houses,  they  run  at  the  rate  of 
five  to  six  houses  per  acre. — -Yours,  &c, 

John  W.  Wilson, 
Council  Offices,,  Survi  , 

Bol'ton-upon-Dearne, 
Yorkshire. 

January  9,  1913. 


BITUMINOUS  MATERIALS. 

To  the  Editor  of  The  Surveyor. 

Sir, — It  is  indeed  satisfactory  to  observe  a  contri- 
bution on  this  subject  from  Mr.  Francis  Wood,  who 
is  well  known  as  an  advocate  of  asphalt-macadam  in 
his  borough  of  Fulham,  and  although,  in  his  opinion, 
my  suggestions  are  out  of  court  altogether,  I  would 
nevertheless  like  to  endorse  Mt.  Dussek's  contention 
that  the  Trinidad  Government  are  perfectly  correct  in 
designating  Trinidad  Lake  asphalt  as  such,  inasmuch 
as  it  is  certainly  a  material  which  exceedingly  closely 
resembles  the  description  of  the  original  solid,  black, 
bituminous,  inflammable  substance  known  as 
"  asphaltos,"  which  used  to  be  found  floating  on 
the  surface  of  the  Lacus  AsphaJ.  tries,  or  Dead  Sea. 

Notwithstanding  the  fact  that  natural  asphalt  (a 
very  different  material  to  rock  asphalte)  when  properly 
refined  and  fluxed,  is  capable  of  coalescing  or  form- 
ing by  concretion  various  materials  into  a  mas-  ,-n 
as  asphalt-macadam,  to  put  forward  the  argument 
that  it  is  simply  a  concrete  is  a  corruption  of  the 
English  language.  Like  cement  it  is  only  the  matrix 
in  the  composition  of  a  concrete  and  not  a  concrete 
If. — Yours,  &c, 

Cecil  Nathan. 

3  London  Wall  Buildings.  E.G. 
January   13.   1913. 


To  the  Editor  of  The  Surveyor. 
Sir,— Because  I  mentioned  the  fact  that  the  Trini- 
dad Government  described  the  Trinidad  Lake  mate- 
rial as  asphalt  I  am  sorry  Mr.  Wood  should  conclude 
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that  this   was   my   reason  for  describing    it   also    as 
asphalt. 

\!r.  Wood  will,  I  think,  agree  that  my  opinions  are 
more  likely  to  be  formed  from  the  extensive  experience 
my  firm  has  had  in  the  manufacture  and  handling  of 
Trinidad  bitumen,  and  in  mentioning  the  fact— in 
support  of  my  statement  that  this  mat-rial  was  an 
asphalt — that  -  the  Trinidad  Government  described 
the  product  as  such,  I  also  stated  that  the  oonces- 
sionnaires  of  the  lake  called  it  asphalt,  and  it  i  aJ  I 
always  has  been  sold  by  them  as  asphalt. 

I  do  not  think,  as  Mr.  Wood  suggests,  that  the 
Trinidad  mat  JiiaJ  has  been  called  asphalt  by  anyone 
simply  because  it  can  be  used  in  the  manufacture 
of  mastic  or  other  asphalt,  but  it  is  more  likely  to  be 
due  to  the  fact  that  the  line  between  bitumen  and 
asphalt  cannot  be  clearly  drawn.  If  it  were  called 
asphalt  because  it  was  used  to  make  asphalt,  then  for 
the  same  reason  oil  might  just  as  well  be  called 
and  bitumen  might  be  said  to  be  paint  or 
printers'   ink. 

I  have  all  along  contended  that  the  correct  defini- 
tions of  bitumen,  asphalt,  &c,  have  always  been 
known  -and  no  revision  of  names  is  necessary  or 
possible,  but  to  prevent  advantage  being  taken  of  those 
who  have  not  had  the  opportunity  of  studying  the 
subject  specifications — as  I  have  previously  suggested 
— giving  the  analyses  and  distinguishing  charac- 
teristics of  all  natural  materials  might  be  issued  to 
enable  anyone  to  ascertain  when,  say,  a  nati 
artificial   product   was  being  offered. — Your-,   &c, 


C  tnal   Bank. 

Deptford,  S.E. 

January  15,  191. 


A.   E.  H.   Di 


INSTITUTION    OF    WATER    ENCINEERS'    WINTER    MEETING. 

T u  the  Editor  of  The  Surveyor. 
Sir, — On  reading  your  report  of  the  proceedings  of 
the   Winter    General    Meeting    of   the    Institution    of 
Water    Engineers,   in    your    issue    of   January    3rd     I 


observe  thai  in  the  account  of  my  remark-,  the  re- 
porter has  in  several  places  failed  to  hear  correctly, 
with  the  result  that  inaccuracies  appear  in  your  re- 
port, and  in  some  instances  obscure  the  meaning  oi 
the  context. 
The  more  obvious  of  these  errors   are  a-   follow- :- 


Page  12,  col.  1,  lines  11-12  reads: 
"...  and  had  quite  an  anxiety 
to  communicate  wherever  they 
went." 
<    '    i  ',  col.  1  : 

In     several     places     the     word 
"  mollient  "  appears. 

col.  1,  It  lines  from  foot  : 
The  word  "  river  "  should  read 

Page  12,  col.  2.  line  14: 
"...  being  brought    Into  iuti 
mate  contact,  and  its  chemical 
attraction  at  the  time  of  eser- 
ting  its  force." 


should  read : 
"...  aud  were  quite  an  anxiety 
to    the    community     wherever 
they   went.'' 

In  each  case  this  should  he 
"  mordant.'' 

"  uater." 

"...  being  brought  into  inti- 
iM  :  be  contact .  and  i's  chomic  il 
attraction  havingtime  to  exert 

its  force." 


Vmi    will   no    dmibt    think    it    desirable   to  cofW'd 
-       naccur'acies,     as     they    detract     considerably 
from   tin'   value  of  the  report. — Yours,  &c, 


Wm.  Paterson. 


Amberley  House, 

Norfolk-street,   Strand,   VV-.G. 
January   14,   1913. 


ROAD  BOARD  GRANTS  AND  THE  POPULATION 
BASIS. 


There    were    so    many    interesting    and     5Ug| 
passages   in  the  reply  which  Sir  George  Gibb,  chair- 
man   of   the    Road    Board,    made    to    the    influential 

S  ntt.-h  deputation  he  received  on  December  I'ith 
that  we  reproduced  this  reply  in  full  in  last  week's 
issue,  in  order  that' our  readers  might,  know  exactly 
what  was  the  position  the  chairman  of  the  Road 
Board  took  up  as  regards  the  very  important  matters 
which  formed  the  basis  of  the  representation 
tn  h'm  on  behalf  of  a  number  of  Scottish  counties. 

Before  commenting  generally  upon  the  matt,  rs  of 
principle  and  expediency  involved,  it  will  he  neces- 
sary to  review  certain  comparative  data,  and  to 
consider  the  significance  of  some  authoritative  state- 
ments and  important  suggestions  which  have  re- 
cently been  made;  and  such  a  general  review  of  the 
situation  can  best  be  made  after  the  publication  of 
our  annual  retrospect  in  the  Special  Issue,  which  will 
appear  on  January  31st.  But  the  occasion  must  not 
pass  without  a  protest  against  the  doctrine  that  Road 
Board  grants  should  be  made  on  a  population  basis. 
Tn  begin  with,  we  cannot  see  the  need  for  making 
arbitrary  distinctions  between  different  parts  of  the 
kingdom.  The  Road  Board  neither  simplifies  nor 
justifies  its  decisions  in  the  case  of  County  Mayo, 
for  instance,  by  subjecting  its  scrutiny  of  applica- 
tions from  that  area  to  a  dominating  factor  based 
on  the  population  of  Ireland,  nor  is  there  any  prac- 
tical reason  why  through  traffic  in  Perthshire  should 
he  -tudied  under  a  constraint  imposed  by  a  financial 
revival  of  the  Great  Wall.  As  far  as  the  Act  goes,  it 
puts  Mayo.  Perthshire,  and  Dorset  on  the  same 
footing';  and  why  go  further,  unless  for  reason- 
which  are  real  ? 

It  is  desirable  to  recognise  the  county  as  a  highway 
unit,  but  we  cannot  see  that  there  is  any  merit  in 
taking  the  population  of  a  county,  or  of  any  area,  as 
a  guide  to  the  total  of  the  grants  to  be  made  in  that 
area,  except  in  so  far  as  the  Road  Board,  as  an 
equaliser  of  burdens  and  as  a  department  created  by 
h  traffic  development-,  might,  make  its  grants 
more  or  less  inversely  in  proportion  to  density  of 
population  or  rateable  values.  The  Roa<l  Board  has 
absolute  discretion  in  the  matter,  and  th 
be  no  reason  why  the  grants  should  not  be  deter- 
mined by  a  dozen  prime  factor-,  some  affecting  a 
large  area  of  a  definite  character,  some  applying  to 
the.  county,  and  some  purely  local.  The  board  em- 
ploys one  whole-time  engineer  officer,  who  gives  a 
part  of  his-  time  to  the  scrutiny  of  individual  appli- 
cations amounting  to  more  than  half  a  million  a 
year,  but  it  has  not  one  officer  engaged  for  the  pur- 
pose of  studying  different  areas  and  their  claim?  on 
the  central  fund.  It  would  surely  be  r>  great  economy 
to  put  the  whole  matter  into  the  hand-  of  a 
technical  official  instead  of  spending  large  portion  - 
of  the  time  of  the  chairman  and  of  busy  public  men 
in  long  arguments,  and  in  the  getting  np  of  cases  to 
he  pressed  on  the  special  attention,  of  the  hoard. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 


JTu  Editor  mritu   th$  co-operation  of  SnEVBTOE  rtaitrt  vith  a  »Uw 
1^    maitrvo     Ch4    in/or— "*"***    i......    m^tmm    fl.it    KmH    oj    fomnlet.    ana 

accural 


I  Editor  «nrit«  th«  co-operation  of  Sceystoe  riaairi  tctm  a  mv 
oitno  lh«  »n/ormatton  oiv«n  und«r  thit  kead  a»  eompltt*  and 
at*  as   p«s»iv!>. 


INQUIRIES  HELD. 
Ashby  R.D.C.  January  10th.  Mr.  A.  A.  G.  Mulct).— 
£4,875  for  the  purposes  of  a  sewerage  scheme  for 
Eavenstone.— The  clerk,  Mr.  G.  Farmer,  stated  that 
the  necessity  for  the  scheme  had  arisen  through 
complaints.  '  There  had  been  a  claim  for  loss  of 
cattle  alleged  to  be  due  to  drinking  water  in  a  brook 
polluted  by  sewage.  That  claim  was  settled  out  of 
court.  They  had  entered  into  a  provisional  agree- 
ment for  the  purchase  of  4a.  22p.  of  land  for  the 
outfall  site,  at  £110  per  acre— a  total  of  £455. 
That  included  a  right  of  road  to  the  land.  Mr.  T.  I. 
McCarthy  (engineer)  explained  the  scheme,  stating 
that  it  took  in  an  area  with  220  houses  and  1,016 
population.  Mr.  L.  L.  Baldwin  (surveyor  to  the  Coal- 
ville Urban  Council)  spoke  in  support  of  the  scheme. 
Bristol  T.C.  (January  3rd.  Mr.  F.  H.  Tulloch).— 
£5,634  for  the  purpose  of  street  improvements.— The 
necessary  particulars  were  given  by  the  city  engineer, 
Mr.  L.  S.  MacKenzie,  and  the  consulting  city  engi- 
neer, Mr.  T.  H.  Yabbicorn. 

Clacton  U.D.C.  (December  31st.  Mr.  R.  H.  Biok- 
nell).— £8,000  for  the  erection  of  a  sunk  bandstand.— 
The  importance  of  a  sheltered  bandstand  having  been 
emphasised  by  the  clerk,  Mr.  G.  T.  Lewis,  the  sur- 
veyor, Mr.  D.  J.  Bowe,  gave  details  of  the  scheme. 
He  expressed  the  opinion  that  the  Gap  and  the 
bandstand  would  be  very  much  more  successfully 
treated  separately  than  together  in  a  comprehensive 
scheme.  Asked  if  he  had  made  any  provision  for 
tidal  waves,  Mr.  Bowe  said  he  had  been  at  Clacton 
three  years  and  had  never  seen  one,  but  he  had 
allowed  a  sufficiently  high  level  for  the  water;  the 
amphitheatre  would  be  16  ft.  above  high-water  mark 
at  spring  tides. 

Cowbrldge  R.D.C.  (January  9th.  Mr.  P.  M.  Cros- 
rhwaite').— £1,480  for  the  provision  of  a  cemetery  at 
Hendre  Wen  for  the  parish  of  Llanharran,  and  £330 
for  works  of  water  supply  for  the  parishes  of  Llan- 
harran and  Peterston-super-Montem.  The  surveyor, 
Mr.  G.  E.  Morris,  dealing  with  the  cemetery,  said 
that  the  area  of  land  to  be  taken  was  4a.  6r.  adjoin- 
ing the  roadway,  the  purchase  price  being  £503. 
With  respect  to  the  proposed  loan  for  a  water  supply. 
it  was  stated  that  since  the  Eight  Hours  Act  came 
into  operation  much  more  water  had  been  used  than 
formerly  by  the  miners.  The  clerk,  Mr.  J.  Stock- 
wood  :  They  have  two  washes  a  day  now. 

Dublin  T.C.  (January  3rd.  Mr.  P.  C.  Cowan).— This 
was  a  continuation  of  the  inqudrv  into  the  housing 
scheme  in  the  city.  The  Trinity  Ward  scheme,  esti- 
mated to  cost  £17,940,  was  considered  at  the  first  sit- 
ting, and  evidence  was  now  given  with  respect  to 
the  Beresford-street  area,  the  cost  of  the  scheme 
being  stated  at  £34,000.  It  was  stated  that  the 
Beresford-street  and  Church-street  area  comprised 
3a.  3r.  lip.,  on  which  it  was  intended  to  build  147 
three-roomed  houses  and  84  two-roomed  houses.  In 
that  scheme  and  in  the  Ormond  Market  scheme  the 
corporation  had  adopted  a  policy  which  had  not 
been  adopted  before — to  let  the  houses  at  <t  rent  nf 
l.=.  per  room. 

Clllingham  U.D.C.  (December  31st.  Mr.  Courtenay 
Clifton).— £870  for  the  purchase  of  land  at  Toronto- 
road,  for  the  erection  of  workmen's  dwellings ;  £350 
for  the  purchase  of  land  in  Wood-street,  Brompton, 
for  sites  for  wrorking-clas>.  dwellings;  £2,500  for  the 
purchase  of  land  in  Woodlands-lane,  for  the  purpose 
of  housing,  street  improvement,  and  public  walks  and 
pleasure  grounds,  and  town  planning. — The  borough 
surveyor,  Mr.  J.  L.  Redfern,  stated,  with  respect  to 
the  Toronto-road  scheme,  that  there  was  a  frontage 
of  587  ft.,  with  a  minimum  depth  of  85  ft.  2  in.,  and 
a  maximum  depth  of  114  ft.  4  in.,  which  would  enable 
them  to  build  houses  in  accordance  with  the  by- 
laws. Thirty-four  houses  could  be  erected.  As  to  the 
land  in  Wood-street,  he  thought  that  £4  p  i  foot 
frontage  wa3  not  an  excessive  price  for  such  a  posi- 
tion. If  desired  they  could  erect  half-a-dozen  houses 
of  a  suitable  type  there — self-contained  cottages  with 
more  than  the  400  ft.  of  air  space  at  the  rear,  as  re- 
quired by  their  by-laws.  They  could  be  built  strictly 
in  accordance  with  the  by-laws  in  every 
It  would  be  the  class  of  house  required,  with  large 
living   room,   scullery,   and     larder    do  i 

three  bedrooms  upstair*.    The  rent  w-ould  be  about 


4s.  6d.  a  week,  tenant  paying  rates — about  5s.  9d.  m 
all,  he  should  say.  With  reference  to  the  Woodlands- 
lane  scheme,  Mr.  Redfern  stated  that  the  area  of  the 
estate  was  12  acres  3  poles.  The  place  was  admirably 
adapted  for  pleasure  grounds,  and  the  property 
would  prove  very  valuable  for  the  town  planning 
scheme  which  the  council  had  under  consideration. 

Penrith  R.D.C.  (January  8th.  Mr.  A.  A.  G.  Malet).— 
£1,730  for  purposes  of  extensions  to  the  mains  of  the 
Western  water  scheme,  in  the  parishes  of  Dacre, 
Hutton  Soil,  and  Skelton.— Mr.  J.  W.  Smith,  clerk  to 
the  council,  said  in  the  districts  to  be  supplied  by 
the  extensions  the  population  was  small  and  for  the 
most  part  scattered,  and  about  three-fourths  would 
be  supplied.  The  supply  of  water  was  ample,  the 
gaugings  having  been  taken  in  the  droughtiest  season 
known  over  a  number  of  years.  The  work  would  be 
carried  out  by  contract.  The  engineer  was  Mr.  Joseph 
Graham,  and  he  was  not  a  salaried  officer  of  the 
council,  neither  would  any  salaried  officer  be  em- 
ployed. The  whole  of  the  works  would  be  within 
the  council's  district,  and  each  separate  extension 
would  be  within  the  limits  of  the  particular  parish. 

Workington  T.C.  (January  7th.  Mr.  A.  A.  G.  Malet). 
£5,750  for  the  purchase  of  the  High  and  Low  Park 
farms  at  Loweswater,  and  £2,876  for  the  carrying  out. 
of  protective  and  other  works  at  Crummock  Lake. 
— The  town  clerk,  Mr.  John  Warwick,  stated  that 
the  Park  Beck  connected  Loweswater  with  Crum- 
mock Lake.  Its  water  was  not  so  pure  as  the  water 
of  Crummock  Lake.  In  passing  along  the  stream 
between  the  two  lakes  a  certain  amount  of  pollution 
took  place.  There  were  one  or  two  farms  on  the 
banks  of  this  stream,  and  the  pollution  rendered 
it  imperative  that  the  water  should  be  delivered 
some  distance  below  the  intake  of  the  Crummock 
water  supply.  This  stream  had  been  stopped  up  and 
overflowed  its  banks  instead  of  finding  its  way  into 
the  lake.  It  overflowed  meadow  lands,  and  the  major 
portion  of  that  pollution  found  its  way  into  the  bay 
from  which  they  took  their  water  supply.  The  sur- 
veyor, Mr.  H.  B.  Williams,  said  the  works  on  Park 
Beck  would  not  affect  any  other  owner. 

Ystradgynlais  R.D.C.  (January  7th.  Mr.  P.  M.  Cios- 
thwaite). — £30,000  for  sewage  and  sewage  disposal 
works  (including  the  execution  of  works  in  the  Rural 
District  of  Pontardawe),  and  also  £3,169  for  works  of 
water  supply  in  Ystradgynlais  Higher  for  Ystradgyn- 
lais Lower  Parish.— Mr.  Gerald  Swayne,  m.inst.c.e. 
consulting  engineer  to  the  council,  gave  the  details 
of  the  scheme.  Mr.  Wyndham  Lewis,  clerk  to  the 
Pontardawe  Rural  District  Council,  hoped  that  the 
sewerage  of  Cwmllynfell,  in  the  Twrch  Valley,  would 
be  dealt  with  by  the  scheme.  The  inspector  pointed 
out  that  this  might  mean  a  larger  sewer  than  that, 
provided  for  in  the  scheme^  and  suggested  that  the 
council  should  immediately  "enter  into  an  agreement 
in  order  that  the  present  scheme  should  not  be  held 
up. 

APPLICATIONS  FOR  LOANS. 

Bootle  T.C— £1,160  foi  the  provision  "f  a  playing 
field. 

Brixham  U.D.C— £2,750  for  street  works. 

Oolwyn  Bay  U.D.C— £650  for  building  a  h<  wrooffl 
and  stores  for  the  gas  undertaking. 

Doncaster   R.D.C—  £3.990   for   a    sewerage   scheme. 

Dukinfield  T.C— £610  for  road  improvement  works. 

Haltwhistle  R.D.C £4,000  for  a  water  supply  scheme. 

Hull  T.C— £5,450  for  municipal  stables. 

Manchester  T.C—  £11,500  for  the  purchase  of  the  site 
of  the  Hulme  Barracks. 

Oldham  T.C— £3,000  I  r  an  improvement  at  Rhodes 
Bank  destructor. 

Oulton   R.D.C— £300  for  hospital  extensions 

Pcole  T.C— £1,759  for  private  street  works. 

Rathtiown   No.   2   R.D.C £230    for   works    of  water 

supply. 

Rickmanswerth  U.D.C— £822  for  gas  supply  exten- 
sion. 

Scarborough  T.C. -£2,529  foi  beach  .-belter  and 
pavilion,  £220  for  drainage  worl  and  E890  fnr  lava- 
tories. 

Seaham  P.O.— £400  for  a  fire  station  and  fin 

Stockport  T.C £1,485  for   road   improvements. 

Sutton-in-Ashneld  U.D.C £900  for  the  erection  oi  a 

fire  station  and  the  purchase  of  a  fire  engine  and 
escape. 

Teignmouth  U.D.C  -£1,100  tor  the  erection  of  water 
filters. 
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Watford  U.D.C CI, 100  for  the  Watford  Heath  im- 
provement scheme. 

Wednesbury  T.C.— £1,300  for  the  provision  of  a  recrea- 
tion ground. 

Whitehaven  T.C— £1,500  for  electricity  purposes. 

LOANS  SANCTIONED. 

Aberavon  T.C.   -£150  for  a  public  convenience. 

Aberystwytii  T.C-  £4,972  foT  the  erection  of  fifty 
workmen's  dwellings. 

Argyllshire  C.C. — £10,000  lor  road  repairs  in  'ho 
(   .will  district. 

Chelmsford  R.D.C  - £6,394  for  a  water  supply  scheme. 

Dover  T.C. — £580  for  the  widening  of  Bridge-street. 

Fylde  Water  Hoard.— £120,000  for  the  completion  of 
the  Grizedale  Lea  reservoir. 

Haworth  U.D.C— £1,350  for  works  of  water  supply. 

Hazel  Crove  U.D.C— £1,660  for  private  -ti.,-1  works. 

Hull  T.C £5,325  for  a  fishermen's  school,  and  E2.175 

Eos  an  open-ail  school. 

Lame  R.D.C.— £3,080  for  labourers'  cottages. 

Monmouthshire  C.C.  £3,720  for  a  now  School  at 
Holly  bush. 

Nuneaton  T.C.— £6,150  for  the  purchase  of  propertii  - 
for  street  improvements. 

Sartdown  U.D.C— £350  for  cement  kerbing. 

Southgate  U.D.C— £4,530  for  streel  works,  and  £2,350 
for  a  swimming  bath. 

Stourport  U.D.C £1,400  for  the  purposes  '0"  a  water 

supply  from  Bewdley  Town   Council. 

Upton  U.D.C ^£600  for  the  Kempsey  sewa       I    p 

scheme. 

Watford  U.D.C -£12,561   for  electrical   exten     in 

FORTHCOMING    INQUIRIES. 

JANUAEY.  £ 

20—  Chesterton.  For  tho  provision  "I  working- 
class  dwellings  (Mr.   H.   B.   Stewart)   ,  ,       3,012 

21.— Bury.  For  the  purchase  of  a  motor  ambu- 
lance  (Mr.   J.   R.    Hutchinson) I  025 

21.— Caerphilly.    For  the  purchase  of  land  for 

council   offices   (Mr.    F.    H.   Tulloch)    ...  670 

21.— Halstead.      Fur    water    supply    purpoa 

(Mr.    W.    O.   E.    Meade-King)       7,500 

21.— Hinckley.      For-   works   of   sewerage   (Mr. 

M.    K.    North) 5,800 

21.— Maesteg.    For   street  and    walling   works 

(Mr.  F.  O.  Stanford) 2,675 

21. — Walmer.    For   works   of  sewerage   (Major 

J.    Stewart)        2,400 

22—  Droitwich.     For  the  provision  of  working- 

class  dwellings  (Mr.  C.  H.  Eyles)  ...  1,700 
22— Newport  (Mon.).    For  the  provision  of  a 

recreation  ground  (Mr.  F.  H.  Tulloch)  1,300 
22.— Wimbledon.    For  hospital   purposes   (Mr. 

F.    St.    George   Mivart)       4,000 

23—  Bosmere.    For  hospital  extension  (Mr.  S. 

Monckton    Copeman) 250 

23—  Pontypool.      For    refuse    destructor    and 

depot  purposes  (Mr.  F.  H.  Tulloch)      ...       1,995 

23.— Spalding.  For  the  erection  of  working- 
class  dwellings  (Mr.   H.   S.   Stewart)   ...       G,200 

23—  Warmley.    For  works  of  sewerage  (Mr.  F. 

O.    Stanford)      2,500 

24 — Abingdon.       Fur    waterworks    extension 

(Mr.  F.  O.  Stanford) 1,200 

21— Seaford.    For  private  street  works  (Major 

J.    Stewart)        836 


GAMBERWELL  ROADS. 


Land  Redistribution  and  Town  Planning Although 

the  Royal  Burgh  of  Inverkeithing  is  in  a  favourable 
position  for  development  as  a  result  of  its  proximity 
to  Rosyth  naval  base,  it  has  not  been  possible  so  far 
to  put  into  the  building  market  the  greater  part  of 
the  land  on  the  west  of  the  burgh.  This  land  com- 
mands beautiful  views  of  the  estuary  of  the  Forth. 
and  is  largely  suitable  for  residential  houses.  The 
area  is  called  The  Roods,  because  it  is  divided  up 
into  thin  narrow  plots,  each  a  rood  in  extent.  Nearly 
every  one  of  these  plots  belongs  to  a  different  owner, 
the  strips  of  ground  being  awarded  in  bygone  times 
by  the  lord  of  the  manor  for  fighting  service.  A  meet- 
ing of  the  owners  was  recently  called  by  Mr.  J.  R. 
Menzies,  the  town  clerk,  and  the  engineer  for  the 
Inverkeithing  town-planning  scheme,  Mr.  J.  E.  Wilkes, 
advised  that,  in  his  opinion,  the  best  solution  of  the 
difficulty  was  a  land  redistribution  scheme  on  lines 
which  had  been  so  successful  in  Germany.  Mr.  Wilkes 
was  instructed  to  prepare  a  scheme  of  this  character. 


MAINTENANCE    COSTS    AND    OTHER    MATTERS. 

Asked  to  report  on  the  additional  cost  of  road 
maintenance  in  Camberwell  due  to  motor-omnibuses, 
and  the  saving  to  the  borough  in  respect  of  the 
maintenance  of  tramway  tracks  and  the  removal  of 
slop  from  conduits  by  the  London  County  Council, 
the  borough  engineer,  Mr.  Wm.  Oxtoby,  m.inst.c.e., 
states  that,  owing  to  motor-omnibus  and  other  heavy 
traffic,  repairs  of  wood-paved  roads — which  were  laid 
in  fehe  majority  of  cases  in  place  of  granite  setts  to 
obtain  quietude  and  comfort—have  risen  from  l'87d. 
per  yard  super,  in  1908  to  4"274d.  in  1912.  At  the 
present  time  there  are  over  202,000  yds.  super,  of 
wood  paving.  The  prices*  quoted  are  for  general 
maintenance,  and  do  not  include  loan  or  other 
charges. 

Mr.  Oxtoby  points  out  that  another  effect  motor 
traffic  is  having  on  the  wood-paved  roads  is  to  re- 
duce very  materially  the  life  of  the  wood,  and  he 
adds  that  in  a  very  short  period,  if  not  immediately, 
the  borough  council  will  have  to  take  into  serious 
consideration  the  relaying  with  new  material  of  very 
large  .areas.  He  observes :  "  When  these  areas  are 
relaid  it  will  be  necessary  also  to  consider  seriously 
whether  wood  is  now  the  most  suitable  paving,  or 
whether  it  will  not  be  advisable  to  revert  to  the 
more  expensive  granite  setts.  I  am  inclined  to 
think  it  will  have  to  be  the  latter."  The  borough 
engineer  proceeds  to  recall  his  recommendation  of 
two  years  ago  as  to  the  laying  of  a  permanent  paving 
in  the  thoroughfare  known  as  Peckham  Rye  (West). 
At  that,  time  he  said  he  was  reluctantly  compelled 
to  give  it  as  his  conclusion  that  only  granite  pitching 
or  the  best  compressed  asphalt  should  be  laid,  men- 
tioning that  the  former  paving  was  now  being  made 
in  specially  dressed  setts,  and  that  in  many  parts 
where  it  had  been  laid  it  had  been  found  to 
overcome  the  old  objection  to  granite  pitching,  being 
very  little,  if  any,  more  noisy  than  wood  or  asphalt, 
while  it  was  certainly  more  durable.  The  council 
were  now  paving  this  road  at  a  cost  of  £9,166,  and 
the  necessity  for  this  outlay  could  only  be  attributed 
to  omnibus  and  other  heavy  motor  traffic. 

In  the  case  of  another  road  which  carried  a  service 
of  motor-'buses  and  a  large  amount  of  ordinary  motor 
traffic  this  became  so  bad,  despite  tar-spraying  and 
other  means  taken  to  stay  the  damage,  that  the  crust 
of  the  road  was  finally  removed  and  relined  with 
tarred  macadam  at  a  cost  of  over  £1,900.  Mr. 
Oxtoby  says  he  sees  evidence  of  other  roads>  wearing 
to  such  an  extent  that  he  fears  they  will  eventually 
get  into  a  similar  condition. 

The  borough  engineer  considers  that  no  saving  re- 
sults, in  consequence  of  part  of  the  cost  of  mainte- 
nance of  the  roads  being  borne  by  the  London 
County  Council  in  respect  of  their  tramway  tracks  and 
margins.  He  even  goes  so  far  as  to  say  that  the 
direct  opposite  takes  place,  and  that  the  borough 
council  suffers  loss  by  the  p-resence  of  the  tracks, 
among  the  reasons  which  he  quotes  for  this  being  the 
impossibility  of  a  continuous  cross  foundation  owing 
to  the  conduits,  the  constant  opening  of  the  tramway 
margins,  the  alterations— mostly  slight— in  the  level 
of  the  rails,  and  the  great  vibration  of  the  heavy 
cars,  together  with  the  fact  that  the  greater  part  of 
the  other  traffic  is  thrown  on  to  the  breasts.  All 
these  factors  tended  to  increase  the  wear  and  tear, 
so  that  in  many  cases  it  costs  more  to  maintain  the 
breasts  than  it  would  to  maintain  the  whole  road 
with  the  traffic  using  it  generally  over  the  whole  of 

Mr.  Oxtoby  thinks  there  is  little  in  the  suggestion 
that  any  saving  is  made  in  the  borough's  slopping 
account"  by  reason  of  the  work  done  by  the  county 
council.  'The  borough  authorities  scavenge  the 
whole  area  of  the  road,  and  very  little  extra  slop 
would  have  to  be  picked  up  if  they  were  responsible 
for  clearing  the  tramway  conduits.  At  the  same 
time,  the  cost  to  the  county  council  must  far  exceed 
anv  extra  it  would  cost  the  borough. 


Water-waste  Prevention  at  Coventry.— Three  addi- 
tional waste-water  inspectors  are  to  be  appointed  by 
Coventry  Town  Council,  at  an  estimated  cost  of 
£250  per  annum,  and  three  additional  Deacon  meters 
provided,  at  an  estimated  cost  of  £215.  Alderman 
Drinkwater,  in  explaining  the  reasons  for  the  step, 
mentioned  that  with  perfect  inspection  it  was 
reckoned  possible  to  save  about  £700  per  annum  in 
water  now  wasted. 
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Jam  ai:  \    17.   1913. 


Municipal  Work  In  Progress  and  Projected. 


■operation   of  StfavKToa 
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The  following  a*e  among  the  more  Important  pro- 
jecte  !  w  trksof  which  particulars  appear  below:  Build- 
ing—  Folk*  si  -.     00,  Hartlepool    £9,400,  S 

tiding   E24,800;    housing  and   town   planning— 
Neath;     roads     and     materials— Affgyllshdre     E10.000, 
Eastbourne,  Llantrisant  and  Llantwit   £22,194,  Twick- 
enham   £6,250,    West    Riding    £7,000;     sewerage    .amd 
■  iosal    —   Ba!l>y-with-Hexthorpe,   Banbury, 
Hartley    Wintney;    water,    gas    and    electricity— Gar- 
stang;     miscellaneous    —    Hinckley. — Particulars    of 
si  ted    will   be   found   on  our  "  Local 
omen!    Board  Inquiries"  pages. 

ADMINISTRATION. 

SpTsby  R.D.C.-Tbe  council  bave  referred  to  the 
Sanitary  Committee  a  let'er  received  from  the  Local 
Government  Board  requesting  the  district  council  to 
take  into  consideration  the  question  of  making  arrange- 
nre  '.lie  adequate  discharge  of  the  duties 
i  etor  of  nuisances  in  the  district.  in  the 
board's  opinion  this  object  might  be  attained  by  the 
adoption  of  the  following  alternatives :  (1)  The  appoint- 
mehl  of  a  fully  qualified  assistant  inspector  of 
nuisances,  to  devote  his  whole  time  to  Irs  duties; 
r2)  the  appointment  of  an  additional  fully  qualified 
officer,  to  devote  bis  whole  time  to  the  duties  of 
inspector  of  nuisances  and  sanitary  surveyor  for  half 
the  rural  district,  leaving  the  present  officer  to  act 
in  these  capacities  for  the  other  half,  or  (3)  the  com- 
plete dissociation  of  the  offices  of  inspector  of 
nuisances  and  surveyor,  and  the  appointment  of  a 
fully  qualified  inspector  of  nuisances,  who  would 
his  v,!i  ile  time  to  the  duties  of  that  office, 
and  be  provided  with  some  satisfactory  means  of  con- 
veyance, such   as  a  motor  cycle. 

BUILDINGS. 
Bognor   U.D.C —  The    surveyor,   Mr.    0.   A.    Bridges, 
has   been    instructed     t  i   prepare    plans    of    bathing 
cabins    which  it  is  proposed  to  erect  westward  of  the 
L  v   i   Oi  immissim  ne    No.  23. 

Brighton  T.C.--Tbe   borough  surveyor,  Mr.  H.  Till- 
I     1  to  prepare  plans  and  speci- 
I    a    new  lairage   at    the   public 
oir,  at  an  ei  I  cost  of  £300. 

Colwyn  Bay  U.D.C— The  council  on  Tuesday  decided 

to  carry  out  the  scheme  of  improvements  at  Rhos-on- 

iri    to  u1    in  band  as  soon  a.s  possible. 

East  Mclesey  U.D.C— Application  i«  to  lie  made  to 
the  Surrey  County  Council  for  a  grant  towards  the 
cost  of  a  new  bridge  in  substitution  for  the  present 
"  splash  "   bridge. 

Folkestone  T.C. — A  scheme    has    passed    the    c'om- 

i  )i  the  erection  of  a  municipal  bandstand 

on    'be    face    of    the    cliff,    a;    an    estimated    cost    of 

Hampton  U.D.C.  the  new 

I  ructed    on    T.agg's    Island    of 

em  bj  -lav  ha  3,  v  ith 
Local   Government    Board,   (    en 

i  'ling  from  th 
under  which  it  could  not   be 

Harrogate  T.C.     it  has  dtoe 

in   i  !.i :  low  Moor,  at 
I  200. 
Hartlepool  T.C. 

Lewisham  B.C.-    !  i   that 

le  for  a  tub 

I 

Liverpool  T.C.    The  w 

d  'i    w\  1 1    al   a   cost   ol    ; 

Penistona  U.D.C.     I       ; 

ion  of  pub]  e      B 

•       '. i:  h 

i   of  the  buildings    and    hav< 


on  the  lowest  satisfactory  tender  (which  should  be 
provisionally  accepted). 

Rhyl  U.D.C — The  council  decided  on  Monday  to 
c.xiciul  the  marine  promenade  for  200yds.  at  one,.. 
and  to  ask  tbe  Local  Government  Board  to  sanction 
its  being  carried  ou1  before  the  inquiry  in  order  to 
find  work  for  tbe  unemployed. 

Stepney  B.C.— The  council  have  referred  to  a  com- 
mittee tbe  question  of  the  erection  of  a  new  town  ball. 

West  Riding  C.C — The  council  have  approved  a 
revised  scheme  for  establishing  sanatoria  for  tuber- 
culosis   patients,   at    an    estimated    cost    of    £24.800. 

HOUSING   AND   TOWN    PLANNING. 

Leamington  T.C— Steps  at  ing  taken  to  prepare 
a  scheme  for  tbe   provision   of  workmen's  dwellings. 

Neath  T.C — It  has  been  decided  to  proceed  with  a 
bousing  scheme  involving  the  erection  of  ninety-three 
additional  workmen's  dwellings. 

ROADS  AND  MATERIALS. 

Argyllshire  C.C — At  the  meeting  of  the  Cowal  Dis- 
trict Committee  last  week  consent  was  notified  from 
the  Standing  Joint  Committee  and  the  county 
to  the  borrowing  of  £10,000  for  the  execution  of  road 
repairs  occasioned  by  the  recent  storm.  Asked  if  the 
expenditure  of  £10,000  on  tbe  road-  was  absolutely 
a  necessity,  the  surveyor  sa'd  it  was,  and  that  he 
could  have  made  it  more.  They  were  n< 
put  sea  walls  where  there  were  no  walls  before,  b  causn 
the  roads  had  been  encroached  on  so  much. 

Barnstaple  R.D.C.— The  council  have  adopted  tbe 
following  resolution,  and  forwarded  it  to  other  muni- 
cipal authorities  for  the  expression  of  their  views 
thereon:  "That  this  council  submits  that,  in  \  c- 
of  the  grave  damage  which  is  being  done  to  the 
roads  (both  main  and  district)  by  motor-lorry  and 
tract'on-engine  traffic,  legislation  should  he  imme- 
diately introduced  whereby  the  wheels  of  the  e 
and  vehicles  should  he  of  a  width  varying  \>r 
tionately  to  the  tonnage  drawn  by  them.  By  this 
much  of  the  evil  which  is  now  wrought  to  the  road- 
will  be  done  away  with,  and  a  great  saving  will 
thereby  be  effected  to  the  already  ov<  rburd  aed  ra  ■ 
payers." 

Brighton  T.C. -The  Permanent  Way  Sub-Committee 
of  the  Tramways  Committee  recommend  that  the  track 
in  New  England-road  and  Chatham-place  be  renewed 
with  double  and  interlacing  lines,  at  an  estimated 
cost  of  £4,000. 

Chard  T.C — Tbe  surveyor,  Mr.  E.  W.  Heam,  has 
been  instructed  to  prepare  plans  and  estimates  for 
wid.  nings    in   Frog-lane   and    Silver-street. 

Chesterfield  T.C— Property  is  to  be  purchased  to 
enable  tbe  council  to  construct  a  new  si  reel  from  the 
Market-place  to  Markham-road. 

Eastbourne   R.D.C— Representatives   have    been    ap- 
pointed to  attend  a  meeting  of  delegates  of  the  town 
councils  of  Hastings,  BexhiU  and  Eastbourne  to  see 
if  any  step.-  can   be  taken   to  construct    u    Qi        i         ta 
road   between    Eastl tie   and   Hastings. 

Edinburgh   T.C-  By    tbe   offer   of   land   on   tbe   part 
of  the  George   lie-rot',.  Trust  the  corporati  »n   will  be 
enabled  to  practically  double  the  width  of  War: 
ro'ad    from    Si.    Mark's   Bridge    to   the    railway   bridge 
over  the  Edinburgh  and  Granton  Railway. 

Exmouth  U.D.C— With  respect  to  tbe  work  in  con- 
i    with    the    e  on    of   the    marine 

tbe  council  have  accepl  d  tin   tender  of  Messrs.  Wilson 
&  Co,,  of  Extriouth,  al    £2,789,  for  the  construction  of 
the    ie  w   road,  and    feh<     ten  ler   of   the   Stone 
i  nd  Stone  Company  ,  -at  i  51  !    for    sr  m 

Halifax  T.C,     The  e  uncil  in  coinmi  te<    tiavi 

to      i,i'  not  ic the  oti  tiers  of  property  on  the    b'uth 

"oil  I  rreen    from  Barum  Ton  to  Regeri 
thai  iti-    i  riden  Bull  Gi     n'  to  60  it 

Hampton   U.D.C.     \  deputation    is   bo   meet,  i 

27th  in  of  the  Highwaj     

i     he   Middlea  s  County  Council   tod    cu 
a]    to   wood-:  I 

Lewisham  B.C — The  Works  and  Highi  ■.  Com- 
mittee havf   reported  thai   the  que  I I    flSe  repair 
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and    in;i    iviriii,      ol    in"  roadv  ays  over  certain    rail- 
in   the   b  n  lugh   li.i  -    be  a   raise<]      C 

munieal  made    to    the    companies    on    the 

and  an  agreement  was  completed  with  the 
South-Eastern  and  Chatham  Railway  Company,  but 
the  London,  Brighton  and  South  Coast  Railway  Com- 
pany not  only  denied  any  liability  for  the  maintenance 
of  the  roadway  over  Sydenham  railway  bridge  and 
its  approaches,  but  claimed  that  the  council  were 
liable  to  maintain  the  portion  of  the  bridge  con- 
structed at  the  expense  of  the  Lewisham  District 
Board  oi  Works  under  an  agreement  made  in  1874 
between  the  board  and  the  company  and  an  adjoining 
landowner.  The  matter  being  one  of  considerable 
importance,  the  committee  have  obtained  counsel's 
opinion  on  the  whole  question,  and  they  report  that 
they  are  not  prepared  to  recommend  the  council  to 
accept  the  liability  sought  to  be  imposed  upon  them 
by  the  railway  company. 

Llantrisant  and  Llantwit  R.D.C — The  tender  oi 
MessT-s.  Johnson  BrotJherSj  Gloucester,  at  E22jJ94,  has 
been  accepted  for  the  construction  of  the  road  from 
Tonyrefail   to  Llantrisant,  8  miles    in    length. 

Lynton  U.D.C.— A  new  road  is  to  be  construct*   I  fr 

the  station  to  Lynton,  Colonel  Lean,  owner  of  a 
greater  portion  of  the  land  (which  he  has  gifted  to  the 
council)  laying  down  the  condition  that  the  work 
should  be  done  within  four  years,  thus  giving  laboui 
through  the   winters  of  that  period. 

Paddington  B.C Lancaster  Gate-terrace.  Lai 

Gate,  is  to  be  paved  with  wood  at  a  cost  of  £1,860. 

Teddington  U.D.C — For  private  street  works  the 
tenders  of  Messrs.  J.  Mowlcm  &  Co.  have  been 
accepted,  at  £429  for  High-street,  and  V.162  for 
Twickenham-road. 

Twickenham  U.D.C.-— Application  is  to  be  made  to 
the  Road  Board  for  a  grant  of  one-half  of  the  eos1 
(£6,250)  of  wood  paving  St.  Margaret's-road,  and  the 
Middlesex  County  Council  are  al-o  to  be  asked  to 
contribute  for  this  and  a  proposed  widening  of  the 
road. 

Wednesbury  T.6.— Application  has  been  made  to  the 
Road  Board  for  a  grant  in  aid  of  a  proposed  expendi- 
ture of  £1,355  for  street  improvement  purposes  in 
Meeting-street,  and  for  a  grant  in  aid  of  the  expenses 
of  rounding  off  the  corner  at  the  junction  of  Camp- 
lane  with  Holy  head-road. 

West  Riding  C.C — It  is  proposed  to  spend  17.000  in 
the  coming  year  on  tar  spraying,  and  the  council  hope 
to  recover  £2.500  of  that  amount  from  the  Road  Board. 

Winchester  T.C—  A  new  roadway  is  to  be  constructed 
between  Owen's-road  and  Cranworth-road,  al  an  esti- 
mated cost  of  £435. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Balby-with-Hexthorpe  U.D.C— Plan-  have  been  ap- 
proved and  submitted  to  the  Local  Government 
Board  for  extending  an-d  improving  the  sewage  dis- 
posal works. 

Banbury  T.C.— The  scheme  of  Messrs.  Willcox  & 
llaikes,  who  had  been  consulted  for  the  provision  of 
new  sewerage  and  sewage  disposal  works  for  the 
borough,  lias  been  presented  to  the  council,  as  well 
.as  the  report  of  the  special  committee  appointed  to 
investigate  the  alleged  pollution  of  the  Cherwell, 
and  the  observations  which  the  borough  surveyor. 
Mr.  N.  H.  Dawson,  had  been  asked  to  make  on  the 
latter  report.  The  reports  are  being  considered  by 
a  committee. 

Barnsley  T.C.  It  was  decided  at  the  council  meeting 
on  Tuesday  to  serve  notices  for  the  provision  of  the 
water-carriage  system  at  sixty-four  houses.  Alderman 
Holden,  chairman  of  the  Sanitary  Committee,  said  the 
cause  of  the  high  death  -rate  had  been  repeatedly  attri- 
buted to  the  out-of-date  ashpits. 

Barnstaple  R.D.C — It  is  proposed  to  carry  out 
drainage  works  at  Parracombe,  at  an  estimated  cost 
of  £150. 

Camberwell  B.C. -With  the  corneal  oi  the  London 
County  Council,  the  Public  Health  Committee  re- 
commend this  council  to  construct  a  public  conveni- 
ence on  Goose-green,  at  an  estimated  cost  of  £900. 
The  estimated  cost  of  maintenance,  including  the 
necessary  attendants,  is  £290  per  annum. 

Felixstowe  U.D.C — The  tender  of  Mr.  H.  S.  Wallis, 
of  Walton,  at  £315,  has  been  accepted  for  the  altera- 
tion of  the  Sea-road  'Convenience. 

Hartley  Wintney  (Hants)  R.D.C — On  the  9th  inst 
the  council  considered  the  report  and  plans  for  im- 


proving   the    existing    sewerage    system    and 
disposal    works,   and   for  extending   the    Latter,   sub- 
mitted by  Mr.  T.  J.  Moss-Flower,  c.B.,  F.b.san.i.,  28 
Victoria-street,  Westminster,  S.W.,  and   Bristol.    The 

work  is  rendered   necessary  to  meet    tie    complaints 
of  the  Thames  Conservators  as  regard-   the   u 
factory   character   of   the    effluent   from   the   existing 
sewage   works.     The   work  involves    the   oarrj 
of  a  considerable  amount  of  detail  drainage   in   ordi 
to   exclude    from    the   sewers   as    much    of    the 
water  from  roofs  and  paved  surfaces  as  po«   ible,  and 
the  construction  of  detritus  and  screening  chambers, 
overflow   chambers,  upward  flow   tank,  circular  per- 
colating filters,   humus   tank-,   fine   grail 
modification    of   the    existing    septic    tanks,    th 
version   of    some    of    the  existing    conta  I-    into 

storm  tanks,  the  construction  of  sludge   b 
house,  sludge  and  sewage   wells,   the  provisioi 
engine  and  pump   for   raising  sludge   and   for   lifting 
the  storm   water  for  treatment,  and  other  inc 
works. 

Holywell  U.D.C — Plans  have  been  approved  ol  thi 
prop  3ed  --wage  disposal  work-,  to  be  ered  d  at  an 
estimated  cost  of  £2,800. 

Meriden     R.D.C — Preliminary     inquiries     are     to     be 
made  as  to  contours  and  levels,  with  a  view   - 
ing  with  the  sewage  of  Coleshill. 

WATER,  CAS,  AND  ELECTRICITY. 

Carstang  R.D.C — It  was  reported  to  the  council 
at  the  last  meeting  that  the  engineer  of  the  Fylde 
Water  Board  was  preparing  a  scheme  for  a  water 
supply   for   Pilling,   Winmarleigh,   and   Cockerham. 

Cork  T.C.     The  city   engineer  has  received  instruc- 
tions to  prepare  a  report  with  respect  to  the  condition 
of    the    water    pipes.     At    the    meeting    of    the    Water- 
work.  Committee  a  section  of  a  water  pipe  wa      nb- 
mitted    for    inspection,    and    was    found    to    be    com- 
pletely choked.     Answering  a  question,  tl 
neer  stated  that  he  could  not  say  how  main-  miles  of 
water  pipes   would   require   renewal,    and    bo 
would  stand  cleaning.    They   ought    to   chang      I 
2  miles  of  the  pipes  each  year. 

East  Stirlingshire  C.C — A  report   is  I  i   be  obtained 
as  to   the   practicability  of  continuing  the  laying  of 
the  6-in.  main  into  Avonbridge,  a1  an  estimat 
of  E  1,080. 

Edinburgh  T.C — The  town  clerk  has  been  instructed 

to  prepare  a  report  on  the  general  question  of  supply- 
ing electricity  to  suburban  districts,  and  to  have  a 
conference  with  the  military  authorities  on  the  sub- 
ject of  supplying  electric  power  to  Redford  Barracks. 
Hampton  U.D.C — As  an  amendment  to  the  contract 
with  the  Hampton  Court  Gas  Company  foi 
lighting,    it    has    been    agreed   that    the    am 

d  or  allowed  (originally  agreed  at    Is,  3d.)  for 
each  lamp   in  the  event  of  a   rise  or  fall   in   tl 
of  gas  charged  to  private   consumers  shall   be   Is.   Id. 
for  each  penny  rise  or  fall. 

Hayfield  and  Melior  R.D.C — For  the  p 
water  supply  for  Mellor  the  council  i  subje 

to  the  sanction  of  the  Local  Government  Board,  to 
purchase  the  water  undertaking  of  Mr.  F.  C.  Arkwright, 
of  Willersley  Castle,  a  local  landowner,  and  to  borrow 
C7.600  for  the  purposes  of  a  water  supply,  including 
the  purchase  of  those  works.  But  the  Local  Govern- 
ment Board  have  written  to  say  that,  as  matters 
stand  at  present,  they  do  not  feel  justified  in  giving 
the  -auction  asked  for,  and  they  will  not  be  in  a 
position  to  consider  the  application  further  unless  the 
owner  of  the  undertaking  agrees,  under  reasonable 
conditions,  to  the  yielding  capacity  of  the  proposed 
source  being  tested  and  found  efficient.  As  Mr.  Ark- 
wright declines  to  do  anything  further,  the 
is  considered  to  be  at  an  end. 

Malvern  U.D.C It  was  reported  at  a  recent  meet- 
ing that  Sir  Corbet  Woodall  inspected  the  gas- 
works on  December  14,  and  expressed  himself  highly 
pleased  with  everything  he  saw.  He  said  that  for  an 
undertaking  of  its  kind  it  was  the  best  he  had  seen, 
and  in  excellent  order.  He  explained  that  the  coun- 
cil's difficulties,  in  connection  with  the  gas  arose 
from  want  of  pressure,  due  to  the  obsolete  nature  of 
the  mains.  Whereas  now  nothing  less  than  4-in. 
mains  were  ever  used,  many  of  the  mains  in  the 
urban  district  measured  only  3  in.,  and  some  only 
2  in.  Sir  Corbet  Woodall  adds  that  to  put  in 
gas-holder,  as  had  been  suggested,  would  un- 
doubtedly '.solve  their  difficulties,  but  it  would  be 
a   costly  solution,  and  he  should  not    n  CO 'end    it. 
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Southmolton  R.D.C.—  A  scheme  for  the  provision  of 
a  water  supply  for  Bishopsnympton  has  been  re- 
ferred to  the  Bishopsnympton  Parish  Council. 

Stourport    U.D.C The    Local    Government    Board's 

sanction  ha?  been  received  to  the  application  to 
raise  a  loan  to  obtain  a  water  supply  from  Bewdley. 
For  thirty-three  years  Stourport  received  its  water 
supply  from  the  Kidderminster  Corporation,  which 
strongly  opposed  Stourport's  application  to  go  to 
Bewdley. 

Sutton-in-Ashfield  U.D.C— Messrs.  Hodson,  of  Lough- 
borough, have  received  instructions  to  prepare  plans 
and  specifications  for  the  duplication  of  certain  water- 
works plant  and  mains. 

West  Hartlepool  T.C.— Progress  is  being  made  with 
die  scheme  for  the  generation  of  electricity  from  waste 
heat.  It  is  expected  that  the  plant  which  ha-  been 
put  down  to  utilise  the  exhaust  steam  at  the  Seaton 
Carew  Ironworks  will  be  in  going  order  by  the  end 
of  February.  There  will  then  be  a  great  increase  in 
the  capacity  and  output  of  the  corporation's  electricity 
undertaking. 

York  T.C.— The  electrical  equipment  of  the  tram- 
ways extension  to  South  Bank  is  to  be  carried  through 
by  the  council's  own  staff,  at  an  estimated  saving  of 
£35.3  over  the  lowest  tender  received. 

MISCELLANEOUS. 

Cheam  P.O.— The  Local  Government  Board  have 
informed  the  council  that  they  -are  prepared  to  sanc- 
tion a  loan  for  a  motor  fire  engine  provided  a  parish 
meeting   support   the   resolution   of  the  council. 

Hinckley  U.D.C— Application  has  been  made  by  the 
council  to  the  Local  Government  Board  for  sanction 
to  the  following  loans— viz.,  £5,800  for  .a  new  outfall 
sewer,  and  £4,330  for  the  erection  of  18  workmen's  dwel- 
lings, the  laying  out  of  a  small  recreation  ground, 
and  the  construction  of  a  new  road.  The  council  have 
instructed  the  surveyor  to  put  down  an  experimental 
trickling  filter  bed  at  the  sewage  disposal  works  for 
the  purposes  of  ascertaining  the  most  suitable  bio- 
logical treatment  of  the  town's  sewage. 

Hampton  U.D.C — Prices  are  being  obtained  from 
various  firms  for  a  new  horsed  fire  escape. 

Manchester  T.C— The  Parks  and  Cemeteries  Com- 
mittee recommend  the  coiincil  to  proceed  with  the 
levelling  of  the  old  infirmary  site,  and  to  sow  the 
ground  with  grass  seed.  It  was  further  agreed  that 
two  cross  paths  should  be  constructed,  the  expenditure 
on  the  whole  not  to  exceed  £1,000. 

Newcastle-on-Tyne  T.C— A  new  fire  engine,  similar 
to  that  obtained  some  time  ago,  lias  been  purchased. 
It  consists  of  50-horse  power  motor  tender,  fire  escape, 
and  chemical  cylinder  combined,  and  was  supplied 
by  Messrs.  Dennis  Brothers,  Guildford. 

Nottingham  T.C— Property  is  to  be  purchased  for 
£850  for  the  extension  of  the  depot  at  Bulwell. 

Oidham  T.C— At  a  recent  meeting  of  the  Surveying 

and  Building  Committee,  Mr.  Jessop,  superintendent  of 

the    flag-making    department,  reported    that    lie    had 

a   communication   from   the   Budapest   town 

authorities  ask:ng  for  certain  information  with  regard 

lo  the  flag-making  department  of  the  corporation,  and 

ting  that  they  intended  to  send  men  over  to  visit 

and  study  the  workings  on  the  spot,  and   asking  if 

the  corporation  would  grant  facilit:es  to  allow  them 

Be  the  works,  &c.    Mr.  Je-  i  te  had   sent 

the  information,  and  the  committee  decided  to  grant 

necessary  facilities  to  the  party.    Mr.  Jessop  said 

he  had  had    a    similar    req  m    Johannesburg 

before. 

Paddington   B.C.— The  Works  Committee  have   re- 
ported that  they  have  received  replies  from  the  various 
■r  committees  that  they  were  not  abl<    to  Bubmit 
work  for  execution  by  the  unemployed.     In  the 
of  the  Paddington  Recreation  Ground  C  unwittee 
•    were  informed  that  they  submitted  work  to  the 
1  but  that  a  re]  ■    ■  tting 

the  .ildling  banks  of  the  tiack  and  altera- 

-  in  connection  with  the  bowling  green)  were  not 
could  properly  be  aided  by  them.  They  b  ad 
d  the  repr<  of  the  recent  deputa- 

.    and    had    directed    the    borough    surveyor.    Mr. 
E.  B.  B.  N  ■  ■      c.c.E.,  to  pro©  ed  without 

th    certain    painting    and   small 

ana  They  had  also  i     the       d   the  cha'r- 

pul  in  hand  any  other  works  whi- 

■:<1. 


PERSONAL. 


Mr.  E.  J.  Lovegrove,  borough  engineer  and  surveyor 

of  Hornsey,  had  his  residence  broken  into  and  ran- 
sacked by  burglars  during  his  and  Irs  family's 
absence  at  Bournemouth  lately. 

Mr.  J.  F.  Gamble,  late  pupil  to  the  city  engineer 

of  York,  has  been  appointed  junior  assistant.  Having 
made  a  special  study  of  cement,  he  has  been  placed 
in  charge  of  the  testing  department. 
Sir   George   Gibb,    chairman    of    the    Road    Board, 

will  be  among  the  guests  at  the  annual  dinner  of  the 
Institute  of  Sanitary  Engineers,  to  lie  held  at.  the 
Holborn  Restaurant  on  Monday,  February  3rd. 

Mr.  W.  S.  Woodcock,  surveyor  to  the  Oakham 
Rural  District  Council,  has  been  unanimously  voted 
an  increase  of  his  salary  to  £160  a  year,  with  an 
allowance  of  £40   towards   his  travelling  expenses. 

Mr.  P.  C.  Woodhall,  borough  surveyor  of  Bland- 
ford,  has  been  granted  an  honorarium,  equivalent  to 
4  per  cent  on  the  contract,  for  his  extra  services,  in 
connection  with  the  alterations,  additions  and  re- 
pairs to  the  town  hall  and  municipal  buildings. 

Messrs.  N.  McK.  Barron,  city  waterworks  engineer, 
Lincoln,  and  T.  SaJMeld,  chief  .engineer,  Delhi 
Municipality,  have  been  elected  members,  and  H. 
J.  F.  Gouriey,  Westminster,  A.  A.  McLintoek,  city 
engineer's  office,  Cranbrook,  British  Columbia,  and 
J.  R.  Richardson,  town  hall.  Adelaide,  a  —  siate 
members  of  the  Institution  of  Civil  Engineers. 

Mr.  Rowland  G.  Allanson-Wiim,  m.inst.c.l.i.,  ha* 
succeeded  to  the  title  of  Lord  Headley,  whose  death 
was  announced  on  Tuesday  last.  Mr.  Allanson-Winn 
is  well  known  a-  an  authority  on  c  ast  erosion, 
and  as  the  author  of  the  excellent  book  on  t lie  sub- 
ject—"  Coast  Erosion  and  Remedial  Works."— pub- 
lished by  the  St.  Bride's  Press,  Limited.  He  is  the 
first  cousin  of  the  late  baron. 

Mr.  T.  G.  Newcomen,  at  present  on  the  staff  of  the 
engineer  and  surveyor  to  the  Finehley  Urban  District 
Council,  has  been  successful  in  obtaining  an  appoint- 
ment as  chief  assistant  to  Mr.  II.  C.  Fread,  a.e.i.b.a., 
surveyor  to  the  Urban  District  Council  of  Esher  and 
the  Dittons.  Mr.  Newcomen  has  passed  the  examina- 
tions of  the  Institution  of  Municipal  and  County 
Engineers  and  the  Professional  Associateship  of  the 
Surveyors'  Institution. 

Mr.  J.  H.  Drew,  m.insi.c.e.,  m.r.saji.i.,  engineer 
and  surveyor  to  the  Wath-upon-Deaine  Urban  Dis- 
trict Council,  has  been  appointed  engineer  for  the 
council's  new  waterworks  and  sewage  disposal  3cheme, 
estimated  to  cost  from  £18,000  to  £20,000.  In  reo 
nition  of  the  extra  services  involved  the  council  have 
advanced  his  salary  £150  a  year  for  the  next  four 
years,  and  this  will  not  interfere  with  his  usual  in- 
crease, which  will  hring  his  salary  to  a  maximum  of 
£310  in  1915. 

Mr.  F.  J.  Marriner,  chief  clerk  in  the  department  ui 
Mr.  E.  J.  Lovegrove,  m.inst.c.e.,  borough  engineer 
and  surveyor  of  Hornsey,  has.  resigned  Ids  position, 
having  been  offered  an  appointment  with  a  City  com- 
pany. Mr.  Marriner,  who  is  very  popular  at  Hornsey, 
will  be  entertained  at  dinner  on  the  23rd  inst.  by  his 
colleagues  and  friends,  when  an  opportunity  will  be 
taken  to  present  him  with  an  illuminated  address 
and  a  cabinet  of  plate,  which  will  carry  with  them 
his  colleagues'  united  good  wishes  for  success  in  the 
new  sphere  he  has  chosen. 

Mr.  H.  II.  Hyslop,  chief  clerk  to  the  Camberwel] 
Borough  Council,  has  resigned  his  position  after 
thirty-three  years  of  service.  Jle  has  been  chiefly 
concerned  with  the  collection  from  owners  of  the 
charges  for  making  up  new  streets,  and  it  is  an 
interesting  side-rght  on  the  extent  to  which  the 
district  is  developed  that  Mr.  Hyslop  has  collected, 
in  his  period  of  service,  approximately  £322;000  for 
paving    charges,  a    task    involving    much    litigation. 

There  have  1).  ''li  2,500  soon -<    .  ami  many  actions 

in  the  H'gh  Court.  The  streets  taken  over  number 
Ail .  and  their  length  reaches  55  miles. 

Mr.  II.  Riding,  surveyor  to  the  Croston  (Lanes) 
Urban  District  Council,  read  a  paper  on  "  The  Muni- 
cipal Works  of  Croston  "  recently  at  a  local  meet- 
ing of  the  North-Western  Centre  of  the  Sanitary 
Inspectors'  Associat'on.  Among  other  things  the 
author  of  the  paper  stated  that  at  Croston  gas  was 
formerly  supplied  by  a  private  company  at  7s.  6d. 
per  1,000  cub.  ft.    The  company  i  paid  a  dividend. 
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i  uinal  capital  \va-  £1,300,  and  the  undertaking 

came  into  the  council's  hands  twenty-five  years  ago 
for   £400.      Ga-    was    now    supplied    at    3?.    9d.    per 
limn  cab.   It.  for  lighting  and  3s.  3d.  for  cooking. 
Mr.  Edward  Sandeman,  m.inst.ce.,  who  has  been 

l  for  the  pa  -t  tw    I  on  the  con-; 

oi  the  Derwenl  Valley  waterworks,  which  were  opened 

ii  September  last,  and  who  has  had  altogether  over 

years'  experience  mi  municipal  work  and  works 

oi  water  supply,  has  commenced  private  practice  at 

17  Victoria-street.   Westminster,   8.W.,  Ins   intention 

i  apply  himself  in  particular  to  works  of  water 
supply  and  drainage,  and  matters  mnnected  there- 
with. Mr.  Sandeman  was  the  designer  and  con  - 
..I  the  Burrator  masonry  dam  and  works  for  th 
supply  of  Plymouth.  As  i  well  known,  he  was  re- 
sponsible for  the  design  and  construction  of  the  Der- 
went  Vallev  waterworks,  the  cost  of  which  amounted 
to  £3,350,000.  

The  approaching    marriat i    Mr.   R.  J.  Thomas, 

ih.'  president  of  the  Institution  of  Municipal  and 
County  Engineers,  will  be  the  occasion  of  an  in 
nit;  function  in  London  on  Friday,  February  7th. 
when  ;i  presentation,  subscribed  for  by  the  members 
of  the  institution,  will  be  made  to  him  at  a  dinner 
to  be  held  on  that  date.  Mr.  A.  D.  Greatorex,  borough 
engineer  oi  West  Bromwieh,  will  preside  over  the 
gathering. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.   K.   J.    Thomas,   m.inst.ce. 
County  Surveyor,  Buckinghamshire. 


WEST   MIDLAND   DISTRICT. 

A  meeting  of  the  District  Committee  is,  tu  he  held 
at  Birmingham  on  Thursday  next,  the  23rd  inst. 

Programme. 
5  p.m.    -Meet  at  the  Council  House,  Birmingham. 

Consider  the  recent  report  of  the  Depart- 
mental Committee  of  the  Local  Government 
Board  on  Intercepting  Traps  in  House 
Drains. 

The    discussion    will    he    opened    by    Mr. 
E.    B.    Savage,    assoc.m.inst.c.e.    (Birming- 
ham), .and  Mr.  A.  J.  Dickinson  (Redditeh). 
The  Executive  Committee  are  desirous   of  holding 
evening  meetings  during  the  winter  months  for  the 
discussion  of  matters  of  professional  interest,  and  it 
is  hoped  there  will  be  a  good  attendance  of  members 
on  this  occasion. 

F.  C.  Cook,  a.m.inst.ce.        A.  T.  Davis,  m.inst.ce, 
Hon.    District   Secretary  District    Chairman, 

Municipal  Offices,  County  Surveyor 

Nuneaton.  "  Shro] 


EASTERN  DISTRICT. 

V  meeting  of  the  Eastern  District  will  be  held  in 
Westminster  at  the  New  Middlesex  County  Council 
Buildings  and  Lyon's  Victoria  Mansions  Restaurant, 
ou  Friday,  February  7th. 


EAST    MIDLAND    DISTRICT. 

The.  East  Midland  District  meeting  at  Newark, 
iixed  for  Saturday,  February  8th,  has  been  altered  to 
Saturday,   February  15th. 


SOUTHERN    DISTRICT   MEETING. 

A  meeting  of  the  Southern  District  will  he  held  ot 
Southampton  on  Saturday,  February  22nd  next. 


NORTH-EASTERN   DISTRICT. 

k  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL  MEETINC  AND  T0WN-PLAN?4iNC  CONFERENCE. 

The  Fortieth  Annual  General  Meeting  and  Con- 
ference with  delegates  from  local  authorities  en 
Housing  and  Town  Planning  will  he  held  at  Great 
Yarmouth  on  July  23rd,  24th,  25th  and  2Gth  next. 
Those  desirous  of  reading  papers  at  either  of  these 
meetings  are  requested  at  once  to  communicate  with 
me. 


APRIL,    1913,   EXAMINATIONS. 

The  next  examination  will  be  held  in  London  al 
the  Examination  Hall,  Queen-square,  W.C.,  on  April 
10,  11  and  12,  1913. 

Candidate-  who  have  received  i  rmi  -ion  from  the 
council  to  sit  for  examination,  and  who  are  desirous 
of  entering  their  names  for  the  April  examination, 
should  do  so  at  the  earliest  possible  date  as  accommo- 
dation is  limited.  The  latest  date  £or  the 
of  entries  is  February  1st. 

Examinations  will  also  he  held  in  [nd  a  and  Africa 
probably  on  the  same  date. 


Notice  is  hereby  given  that,-  under  the  provisions 
of  by-law  14,  nominations  for  the  council  of  1913-14 
must  be  received  by  me  not  later  than  February  1, 
1913. 

Each  member  or  Associate  member  of  the  institu- 
tion  is   entitled   to    nominate   one    member   or  asso- 
ciate member  for  the  council.    Nominations  must  be 
accompanied  by   the  consent'  of  the  nominee. 
By  order  of  the  Council, 
Thomas  Cole, 

II    Victoria-street,   S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President*- Mr.    Fbank   Latham,    m.inst.c.e.i.,    f.s.is 
Borough    Engineer   and   Surveyor,   Penzance 


COUNCIL     MEETINCS. 

The  next  council  meeting  will  be  held  at  39  Victoria- 
street  on  Wednesday.  January  29th,  at  6  o'clock. 
The  following  council  meetings  have  been  arranged : 
February  22nd,  Newcastle-on-Tyne ;  March  26th, 
London;  April  30th,  London ;  May  31st,  Manchester; 
June  28th,  London;  July  30th,  London. 


SOUTHERN    DISTRICT. 

A  visit  will  be  paid,  by  kind  permission  of  the 
authorities,  to  the  Royal  Arsenal,  Woolwich,  on 
Thursday,  January  30th.  Members  will  meet  at  the 
main  gates  of  the  Arsenal,  Beresford-s^uare,  at  l' 
o'clock  sharp,  and  the  lion,  secretary,  Mr.  Arthur 
Palmer,  Town  Hall,  Green wich-xoad,  Greenwich,  S.E.. 
requests  that  those  intending  to  be  present  will 
notify  him  by  the  25th  inst.,  in  order  that  the  neces- 
sary arrangements  as  to  guides  may  be  made.  Mem- 
bers of  other  districts  of  the  institution  are,  of  course, 
cordially  invited  to  attend,  and  the  opportunity  to 
visit  these  colossal  workshops  is  one  that  should 
appeal  strongly  to  all. 


WESTERN    DISTRICT. 

A  meeting  (of  which  full  programme  will  he  issued 
later)  will  be  held  at  Birmingham  on  Saturday, 
February  8th  or  15th. 

CENERAL    MEETINC. 

A  visit  will  he  paid  to  the  Building  Exhibition  at 
Olympia  on  April  12th,  by  kind  permission  of  the 
promoters.    Full  particulars  will  be  issued  later. 

B.  Wyand, 

39  Victoria-street,  S.W.  Secretary. 


INSTITUTE  OF  SANITARY  ENGINEERS. 


President — Mr.    H.    Percy    Boulnois,    m.inst.ce., 

F.R.SAN. I. 

SESSIONAL   MEETINCS. 

Sessional     meetings    of  the    Institute    of    Sanitary 
Engineers,  to  be  held  at  Caxton  Hall,  Westminster, 
have  been  arranged  as  follows:  — 
January  20th. 

Presidential  address  by  Mr.  H.  Percy  Boulnois. 
m.inst.ce.,  post-president  Institution  of  Municipal 
and  Comity  Engineers,  chairman  of  council,  Royal 
Sanitary  Institute.  Mr.  A.  J.  Martin,  m.inst.ce., 
&c.  (past-president),  will  take  the  chair  at  8  p.m. 
February   3rd. 

Annual  dinner  at  the  Holborn  Restaurant.  Recep- 
tion at  6.30.  The  president  will  take  the  chair  at 
7  p.m. 

February  5th. 

"Reminiscences  of  a  Municipal  Engineer,"  by  Mr. 
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Jan'uarv    i  / .  L9I3. 


Cuthbert     Brown,     Assoc. m.inst.c  e..     Engineer     and 
surveyor,  Edmonton  Urban  District.  Council. 
February  17  (h. 
"  \    Flea    for    Scientific    Research    in    the    Field    of 
Sewage  Purification,"  by  Mr.  A.  J.  Martin, M.iNKr.c.B., 

P.G.S. 

March  17  th. 
"  The    Dwelling   House,"   by   Dr.    S.    C.    Lawrence, 
medical   officer  of  health,  Edmonton   Urban   District 
Council. 

April  Slid. 
"  Heating  and  Ventilation,"  by  Mr.  Arthur  H. 
Barker,  Lecturer  on  Heating  and  Ventilation  to  Uni- 
versity College,  London,  and  the  London  County 
Council.  Mr.  A.  H.  McFerran,  chief  engineer,  H.M. 
Office  of  Work?,  in  the  chair. 

April  21st. 
"House  Drainage  on  the  Continent,"  by  Mr.  Frank 
I!.    Durham,   aksoc.m.inst.c.e. 
May  19th. 
"  Micro-Organisms   and  Public  Health,"  by  Dr.  H. 
H.   Kenwood,    Chadwick    Professor    of    Hygiene   and 
Public  Health  in  the  University  of  London,  medical 
officer  of  health    for  the  County  of  Bedford   and   for 
lb,-  Metropolitan   Borough   of  Stoke   Newington. 


APPOINTMENTS  VACANT. 

off  loiai  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  ba  Inserted  in  the  following  day's  Issue,  tut  thos; 
reeponefMe  for  their  despatch  are  recommended  to  arrange  that  they 
•hall  reach  The  Subtetob  office  by  neon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cotes  of  emergency  only,  be  telephoned  (No.  13S9  Holborn), 
subject    t*    later   confirmation   by   letter. 


BRIDGE  AND  ROAD  SURVEYOR.— January  18th. 
—Devon  County  Council.  £400  per  annum. — Mr.  F. 
Bailey,  clerk,  The  Castle,  Exeter. 

CLERK  OF  WORKS.— January  18th.— Corporation 
of  Banbury.— Mr.    A.   Stockton,   town  clerk. 

ROAD  FOREMAN.  —  January  18th.  —  Caerphilly 
Urban  District  Council.  £2  per  week. — Mr.  William 
Spickett,  clerk. 

ROAD  FOREMAN.— January  20th.— Stourbridge 
Urban  District  Council.  35s.  per  week,  with  house. 
Mr.   Fredk.  Woodward,  surveyor. 

FOREMAN— January  20th.— Corporation  ofBeccles. 
28s.  per  week. — Mr.  C.  L.  Hamby,  borough  sur- 
veyor. 

SURVEYOR  AND  INSPECTOR  OF  NUISANCES. 
-January  20th.—  Standish-with-Langtree  Urban  Dis- 
trict Council.  £100  per  annum. — Mr.  J.  H.  Richard-, 
rlerk. 

INSPECTOR  OF  NUISANCES.— January  21st.— 
Xorthleach  (Glos.)  Rural  District  Council.  £80  per 
annum. — Mr.  J.  H.  Stephens,  clerk. 

SEWAGE  WORKS  MANAGER.— January  22nd.— 
Harpenden  Urban  District  Council.  —  Mr.  C.  S. 
Tuckey,   clerk,   High-street,   Harpenden. 

[NSPECTOE  OF  NUISANCES. —January  22nd.— 
Twickenham  Urban  District  Council.  £140  £170.— 
Mr.  H.  J.  Saunders,  town  clerk. 

.SANITARY    INSPECTOR.— January    23rd.— Isling- 
ton Borough  Council.    £148— £184.— Mr.  \Y.  F.  Dewey, 
clerk. 

SURVEYOR'S  JUNIOR  ASSISTANT.  —  January 
23rd.  — Corporation  of  Worthing.  £85— £110  per 
annum.— Mr.  W.  Verrall,  town  clerk. 

INSPECTOR    OF    NUISANCES.-January    24th.— 
ake  Riiral   District  Council.     £150  per  annum. 

Mr.  F.  H.  Vibert,  clerk. 

ENGINEERING  \NT.  — January     ^in- 

corporation of  Swansea,     £160  um.— Borough 

Engineer. 

GNEEEING  ASSISTANTS.— January  27th  — 
For  municipal  engineer's  staff  in  a  large  town  in  the 
Midlands.  £130— £150.— Box  1,212,  The  Suhveyok, 
J.A  Bride-lane,  Fleet-street,  London,  E.C. 

WORKING     8UB-FOEEMEN     OB     GANGERS.— 
January  27th. — Hampshire  County  Council.    30s.— 40s. 
k.— Mr.   W.  J.   Taylor,  county   surveyor,   The 
e,  Winchester. 

BUBVEYOB'g   JUNIOJB   CLEBK.— January  27th.— 
Woking    Urban    District    Council.    25s.    per 
Mr.  B  op.  clerk. 

lTEE    ENGINEER.— January   27th. 
M     of     Richmond     (Surrey).      '-250     per 
nririum.     Mr.    Henry   Sagar,   town   clerk. 


CLERK  OF  WORKS.— January  27th.  — West  Suf- 
folk County  Council.— Mr.  W.  Lionel  Jenkins, 
surveyor. 

SANITARY  [NSPECTOE.  January  27th,— Corpora- 
tion of  the  City  oi  London.  £150  £250.— Town  Clerk, 
Guildhall. 

ENGINEERING  ASSISTANT.  — January  27th.— 
Corporation  of  Birmingham.  £150  per  annum. — -Mr. 
Henry  E.   Stilgoe,  city  engineer  and  surveyor. 

ASSISTANT  INSPECTOR  OF  NUISANCES.— 
February  1st. — Corporation  of  Reading.  £80— ei00. — 
Mr.  W.  S.  Clutterbuck,  town  clerk. 

ENGINEERING  ASSISTANT.  —  February  1st.— 
Watford  Urban  District  Council.  £80— £100. —  Mr. 
W.  Hudson,  clerk  and  solicitor. 

CLERK  OF  WORKS.  —  February  3rd.  -  Alsager 
Urban  District  Council.  £2  per  week.— Mr.  H.  V. 
Lynam,  surveyor. 

ASSISTANT  ENGINEERS.  —  May  1st.— Indian 
Public  Works  and  State  Railway  Departments.' — 
Secretary,  Public  Works  Department,  India  Office, 
London,  S.W. 

ASSISTANT  ENGINEER.— Public  Works  Depart- 
ment of  the  Federated  Malay  States.  £360— £480,  with 
allowances. — Messrs.  Gregory,  Eyles,  &  Waring,  12 
Dean's-yard,  Westminster. 

DIVISIONAL  ENGINEER.— Public  Works  De- 
partment of  the  Government  of  Jamaica.  £400 — £500. 
— Crown  Agents  for  the  Colonies,  Whitehall-gardens, 
London,  S.W.  Quote  M.5791  on  left-hand  top  corner 
of  application. 

SECOND-CLASS  OVERSEER.— Public  Works  De- 
partment of  Hong  Kong.  £165 — £225. — Crown  Agents 
for  the  Colonies,  4  Whitehall-gardens,  London,  S.W. 
Quote  M.5627  on  left-hand  top  corner  of  application. 

SURVEYOR'S  JUNIOR  ASSISTANT.— No  date- 
Derbyshire  County  Council.  £80 — £120  per  annum. — 
County   Surveyor,    County   Offices,    Derby. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received   up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted   in  the  following  day's  Issue,  but  those 

responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Sdbtetob  office  by  noon  on  Wednesdays  to  eneure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No,  1359  Holborn), 
subject   to    later   confirmation  by  Utter. 


SWAFFHAM  —  January  25th.— Plans,  specifications 
and  estimates  for  workmen's  dwellings,  for  the  rural 
district  council.  A  premium  of  £10  is  offered  to  the 
selected  plan. — Mr.  Sydney  Matthews,  clerk. 

JAMAICA. — January  31st. — Plans  for  municipal 
buildings  to  cost  £9,000.  A  premium  of  £100  is  offered. 
Messrs.  Young,  Limited,  60  Fenchurch-street,  London, 
E.C. 

HEMEL  HEMPSTEAD.— January  31st.— Design  for 
a  housing  scheme,  comprising  twenty-five  houses,  for 
the  town   council. — Mr.   A.   E.   Usher,  town   clerk. 

HARROGATE.— February  3rd.— Designs  for  a  coun- 
cil school,  for  675  children.— Mr.  C.  E.  Rivers,  Assoc. m. 
tnst.ce.,  borough  engineer. 

DUBLIN. — February  6th. — Designs  for  municipal 
buildings  for  the  corporation.  The  proposed  expendi- 
ture is  £50,000,  and  the  author  of  the  design  placed 
first  will  be  appointed  to  carry  out  the  scheme  on  a 
5  per  cent  basis.  Premiums  of  £150  and  £100  are 
offered.  The  assessor  is  Mr.  Albert  E.  Murray,  f.r.i.b. a. 
-The  Town  Clerk. 

RANGOON.— March  1st.— Designs  for  municipal 
buildings.  Premiums  are  offered  of  £300.  £200,  and 
£100.— The  Clerk  to  the  Rangoon  Municipality. 

WINNIPEG.— March  1st,— Designs  for  city  hall. 
Limited  to  British  architects  in  Canada.  Premiums 
are  offered  of  5,000  dols.,  3,000  dols.,  and  2,000  dols  — 
The  Clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  reoelvsd  up  to  4.30  p.m.  on 
Thursdays  will  bs  Inserted  in  the  following-  day's  Issue,  but  th»u 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
ehall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No,  13B9  Holborn), 
subject    to    later   confirmation   by   letter. 


Buildings. 

SHERINGHAM.— January  20th.— For  the  con- 
struction of  retaining  walls,  promenade  and  shelter, 
for  iln  urfoaj]  district  couneil'.-  Mr.  Edgar  C.  Rolfe, 
clerk. 
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&  HTHAMPTON.— January  20th.— For  extension 
of  retaining  wall,  for  the  county  council.— Mr.  H. 
Ha  river,   clerk,  The  Castle,  Winchester. 

SHEFFIELD.— January  20th.— For  works  at  two 
public  schools,  and  erection  of  retaining  walls,  foe 
the  Education  Committee.— Mr.  G.  S.  Baxter,  sec- 
retory. 

CHESTER.— January  20th.— Fox  the  erection  of 
isolation  hospital,  fox  the  Committee  of  Visitors.— 
Mr.   A.   Hornby,  clerk,  Upton  Asylum,   Chester. 

WESTHOUGHTON.— January  20th.— For  the  erec- 
tion of  steam  roller  shed  and  additions  to  stables, 
for  the  urban  district  council.— Mr.  Thomas  Parting- 
ton, clerk. 

GLASGOW.— January  20th—  For  the  erection  of 
bathrooms  at  Tradeston  gasworks,  for  the  corpora- 
tion.— Mr.  J.  Lindsay,  town  clerk. 

ST.  HELENS.— January  21st— For  the  ereetimi  of 
a  school,  for  the  Education  Committee.  —  Mr.  P. 
Sharp,   secretary,   17   Cotham-street,   St.  Helens. 

CARDIFF.— January  21st.— For  the  erection  of  two 
public  conveniences,  for  the  corporation. — The  Town 
Clerk. 

KEIGHLEY.— January  21st.— For  the  foundation 
mason.-'  work  in  connection  with  the  erection  of  a 
gasholder,  for  the  corporation.— Mr.  W.  Baillie,  gas 
engineer. 

HEREFORDSHIRE.— January  21st— For  the  con- 
struction of  a  bridge  over  the  Sapey  Brook,  for  the 
Roads  and  Bridges  Committee.  —  Mr.  G.  H.  Jack, 
county  surveyor,  Shire  Hall,  Hereford. 

KENT. — January  21st. — For  widening  a  bridge,  for 
the  county  council. — Mr.  F.  W.  Ruck,  county  archi- 
tect, Maidstone. 

EAST  SUFFOLK.— January  22nd.— For  the  con- 
struction of  a  temporary  bridge,  for  the  county 
council. — Mr.   H.   Miller,   county   bridge  surveyor. 

HOVE. — January  22nd. — For  building  boundary 
wall,  for  the  corporation. — Mr.  H.  Endacott,  town 
clerk. 

BIRMINGHAM.— January  22nd.— For  the  construc- 
tion of  three  bridges,  for  the  corporation. — Mr.  Henry 
E.  Stilgoe,  city  engineer  and  surveyor. 

LEEDS. — January  22nd. — For  extensions  to  certain 
schools,  for  the  Education  Committee.  —  Education 
Department,  Culverley-street. 

WARRINGTON.  —  January  23rd.  —  For  terrazzo 
work,  for  the  corporation. — Borough  Surveyor. 

WEST  RIDING.— January  24th.— For  alterations 
and  additions,  to  a  school,  fox  the  Education  Com- 
mittee.— Mr.  F.  A.  Darwin,  County  Hall,  Wakefield. 

DARLINGTON.— January  24th.— For  the  erection 
of  a  coal  store,  retort  bench,  foundation;  and  retain- 
ing walls,  for  the  corporation. — Mr.  H.  G.  Steaven- 
son,  town  .clerk. 

HARROW-ON-THE-HILL.— January  25th.— For  the 
erection  of  public  offices,  for  the  urban  district  coun- 
cil.— Mr.  J.  P.  Bennetts,  surveyor. 

IPSWICH.— January  27th.— For  building  concrete 
intake  chamber  and  other  works,  for  the  corporation. 
—Mr.   F.  Ayton,   Constantine-road. 

DUNOON.— January  27th.— For  repair  of  sea  wall 
and  promenade,  for  the  town  council. — Mr.  William 
Rodger,  burgh  engineer. 

SAFFRON  WALDEN.— January  27th.— For  the 
erection  of  a  brick  water  tower,  for  the  corporation. 
— Mr.  A.  H.  Forbes,  borough  surveyor. 

SUSSEX. — January  28th. — For  the  erection  of  a 
county  high  school  for  girls.,  for  the  county  council. — 
Mr.  L.  Thompson,  secretary,  Education  Committee, 
High-street,   Worthing. 

ESSEX.— January  28th.— For  the  widening  of 
Springfield  Bridge  at  Chelmsford,  for  the  county 
council. — Mr.  Percy  J.  Sheldon,  county  surveyor, 
Chelmsford. 

HEREFORD.— January  30th.— For  alterations  at  a 
public  school,  for  the  corporation. — Mr.  Arthur  Holt, 
town  clerk. 

ST.  HELENS.— January  31st.— For  the  erection  of 
a  public  library,  for  the  corporation. — Mr.  W.  H. 
Andrew,   town  clerk. 

EGYPT. — February  1st. — For  the  erection  of  pump- 
ing station  buildings  at  Kafr  el  Gamus,  for  the  Public 
Works  Ministry. — Controller-General,  Main  Drainage 
Department,   Public   Works   Ministry,    Cairo. 

MEXBOROUGH.— February  3rd.— Fox  extensions 
to  the  electric  power  station,  fox  the  urban  district 
council.— Mr.    J.    W.    Hattexsley,    clerk. 


Iron  and  Steel. 

TADCASTER.— January  18th.— For  laying  water 
main,  for  the  rural  district  council.— Mr.  Geo.  A. 
Bromet,  clerk. 

MANCHESTER.— January  21st.— For  the  sale  by  the 
corporation  of  scrap  materials. — Mr.  Thomas  Hudson, 
town  clerk. 

SOUTHGATE.— January  21st— For  the  supply  of 
unclimbable  fencing,  for  the  urban  district  council- 
Mr.  C.  G.  Lawson,  surveyor. 

PL YMP TON. —January  22nd.— For  the  supply  of 
ca-^t-iron  water  mains,  for  the  rural  district  council- 
Mr.  F.  A.  Clark,  engineer  and  surveyor,  83  Old  Town- 
street,  Plymouth. 

MADRAS.— January  22nd.— For  the  supply  of 
English  stoneware  pipes  and  specials,  varying  from 
4  in.  to  21  in.  internal  diameter,  and  aggregating  a 
length  of  about  165  miles,  for  the  corporation.— 
Messrs.  James  Mansergh  &  Sons,  agents,  5  Victoria- 
street,  Westminster. 

MANCHESTER.— January  24th.— For  a  cast-iron 
water  tank,  steel  stanchions,  girder,  and  joists,  to  be 
erected  at  the  Anooats  pumping  station,  for  the  cor- 
poration.—Mr.  Thomas  Hudson,  town  clerk. 

ELLESMKRE.— January  31st.— For  providing  and 
laying  9  000  yds.  of  4-in.  and  3-in.  cast-iron  mains, 
sluice  valves,  fire  hydrants  and  air  valves,  for  the  rural 
district  council.— Mr.  H.  R.  Giles,  clerk. 

BOMBAY.— February  18th.— For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  main, 
for  the  municipality. —  Mr.  H.  J.  Trivess  Smith, 
hydraulic   engineer,  Municipal   Offices,   Bombay. 

Roads. 

HALIFAX.— January  18th.— For  private  strict 
works,  for  the  corporation.— Mr.  J.  Lord,  borough 
engineer. 

NORFOLK.— January  18th.— For  the  supply  of  road- 
men's tools  and  implements,  for  the  county  council.— 
Mr.  T.  H.  B.  Heslop,  county  surveyor. 

NORFOLK.— January  18th.— For  the  supply  of 
granite,  for  the  county  council.— Mr.  T.  H.  B.  Heslop, 
county  surveyor. 

HAILSHAM.— January  18th.— For  the  supply  of 
granite,  stone,  flints,  beach,  and  cartage,  for  the  rural 
district  council. — Mr.  Edmund  Catt,  clerk. 

ESSEX.— January  18th.— For  the  supply  of  broken 
granite,  for  the  county  council. — Mr.  Percy  J.  Shel- 
don, county  surveyor,  Chelmsford. 

FLINT.— January  18th.— For  the  supply  of  road 
material,  tar  macadam  and  cartage,  for  the  county 
council. — Mr.   Sam  Evans,   county   surveyor,   Mold. 

BANBURY— January  20th.— For  the  supply  of 
Hartshill  stone,  for  the  corporation.— Borough  Sur- 
veyor. 

ROMFORD.— January  20th.— For  the  supply  of 
blue  Guernsey  hand-broken  granite,  for  the  urban 
district  council. — Mr.   T.  Turvey,  surveyor. 

HEBDEN  BRIDGE.— January  21st,— For  works 
of  paving,  for  the  urban  district  council. — Mr.  T. 
Waddingham,  surveyor. 

SALOP.— January  21st—  For  the  formation  of  a 
new  road,  for  the  county  council.— Mr.  F.  Crowte, 
clerk. 

SURREY.— J anuary  21st.— For  the  supply  of  high- 
class  granites,  basalts,  limestone,  slag,  tar-macadam, 
bitumen,  pitch,  tar,  and  tar  oils,  for  the  county 
council. — Mr.    A.    Dryland,   county   surveyor. 

SKIPTON.— January  21st— For  the  supply  of  high- 
way materials,  for  the  rural  district  council. — Mr.  A. 
Rodwell,  surveyor. 

WORTHING.— January  22nd.—  Fox  laying  wood 
paving,  for  the  corporation. — Mr.  F.  Roberts,  borough 
surveyor. 

EAST  GRINSTEAD.— January  22nd.— For  making 
up  a  road,  for  the  rural  district  council. — Mr.  F.  S. 
White,  clerk. 

RHONDDA—  January  23rd.— For  the  supply  of 
granite  or  basalt  macadam  and  limestone  macadam, 
for  the  urban  district  council.— Mr.  W.  J.  Jones,  engi- 
neer and  surveyor. 

NEWPORT  (Mon.).— January  23rd.— For  the  con- 
struction of  roads  and  sewers,  for  the  corporation. — 
Mr.  Albert  A.  Newman,  town  clerk. 

SKIPTON.— January  23rd.— For  making  up  certain 
streets,  for  the  urban  district  council.— Mr.  Richard 
Wilson,  clerk. 
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OLDHAM.— January  23rd—  For  making  up  certain 
street^  for  the  corporation. — • Mr.  J.  H.  Halls-worth, 
town  clerk. 

NORTHAMPTONSHIRE.— January    25th.— For   the 

supply  of  broken  granite,  for  the  county  council. — 
Mr.  C.  S.  Morris,  county  surveyor. 

X.—  January  25th.— For  the  supply  of  Norway 
granite  kerb  and  setts,  for  the  county  council.— Mr. 
P.  J.  Sheldon,  county  surveyor.  Chelmsford. 

WANDSWORTH. —January  25th.  -Fur  the  purchase 
from  the  council  of  a  Leyland  patent  steam  motor 
wagon  fitted  with  intercfeangeable  tipping  body  and 
1,000-gallon  tank.— Mr.  P.  Dodd,  borough  engineer. 

SHEFFIELD.— January  27th.— For  the  supply  of 
2,000  tons  of  Portland  cement,  and  from  S,000  to  10,000 
super,  yds.  of  natural  flags,  for  the  corporation.— 
-Mr.  R.  M.  Prescott,  town  clerk. 

SLEAFORD.— January  27th.  — For  the  supply  of 
granite  and  slag,  for  the  rural  district  council. — Mr. 
E.  Clements,  clerk. 

PRESTWICH.— January  27th.— For  the  supply  of 
granite  setts,  for  the  urban  district  council.— Mr. 
Lewis  A.  Orford,  clerk. 

BURGESS  HILL.— January  27th.— For  the  supply 
of  tar  for  roads,  for  the  urban  district  council. — Mr. 
A.  F.  Hard  wick,  clerk. 

WHITLEY  AND  MONKSEATON.— January  27th. 
— For  street  improvement  works,  for  the  urban  dis- 
trict council. — Mr.  Augustus  Whifehorn,  60  Saville- 
street,  North  Shields,  clerk. 

S' TXTHORPE.—  January  29th.— For  making  up  a 
certain  street,  for  the  urban  district  council. — Mr.  W. 
M.  Hett,  clerk. 

BRACKLEY.— January  30th.— For  the  supply  of 
granite,  for  the  corporation. — Mr.  C.  E.  Barnes,  town 
clerk. 

SOUTHEND-ON-SEA  —  January  30th.— For  the  con- 
struction of  the  Western  Esplanade  extension  (sec- 
tion No.  3),  for  the  corporation. — Mr.  H.  J.  Worwood, 
town  clerk. 

DOWNHAM.—  January  31st.— For  the  supply  of 
road  materials,  for  the  rural  district  council. — Mr. 
H.  R.  B.  Wayman,  clerk. 

WORCESTERSHIRE.— January  31st.— For  the  sup- 
ply of  50,000  tons  of  granite  and  10,000  tons  of  tar 
macadam,  for  the  county  council.— Mr.  C.  E.  Getting.?, 
c  >unty  road  surveyor. 

BEXHILL  —  Janu.ii  .  31  t.  For  the  supply  of  dis- 
tilled tar,  or  Tarvia,  for  the  corporation.— Mr.  T.  E. 
is,  town  clerk. 

SOMERSET.— Februarj  1st  Few  team  rolling  and 
ng  main  roads,  for  the  county  council. — Mr. 
H.  T.  Chapman,  county  surveyor. 

SOMERSET.— February  1st.— For  surface  tarringon 
main  roads,  for  the  county  council.— Mr.  H.  T.  Chap- 
man, county  surveyor. 

SOMERSET.— February  1st.-  For  the  supply  of 
granite  or  basalt,  for  the  county  council.— 
Mr.  H.  T.   Chapman,   county  surveyor. 

SOUTH  STONEHAM.— February  1st.— For  the  sup- 
ply of  2,000  tons  of  granite,  for  the  rural  district 
council.— Mr.  E.  T.  Westlake,  clerk,  20  Portland- 
street,  Southampton. 

LANCASHIRE.— February  3rd.— For  the  supply  of 
11,000  tons   of  4-in.   by  5-in.   gram;  nd  2,000 

tons  of  4-in.  by  4-in.  granite  cubes,  for  the  county 
council. — Mr.  Harcourt  E.  Clare,  clerk. 

WATFORD.— February  4th.— For  the  supply  of 
distilled  tar,  for  the  urban  district  council— Mr.  1'. 
Waterhouse,  engineer. 

MIDDLESEX.— February  5th.— For  the  supply  of 
12,000  tons  of  hand-broken  basalt,  for  the  county 
council.— Mr.  H.  T.  Wakelam,  county  engineer,  63 
Victoria-street,  Westminster,   8.W. 

HERTFORDSHIRE.— February  5th.-For  the   sup- 
ply of  broken  granite  and  slag,  for  the  county  coun- 
Mr.  Urban  A.  Smith,  county  engineer. 
MIDDLESEX.— February  5th.— For   the   supply   of 
basalt  and  chippings,  and  the  cartage  of  road  mate- 
rials, for  the  county  council.— The  Clerk,  65  Y 
\  Westminster,  S.W. 
CLAYTON  (Suffolk).— February  6th.— For  the  sup- 
ply of  granite,  pit,  and  picked  stones,  for  the  rural 
•     council.— Mr.    R.    M.    Cook,   clerk,    6    Provi- 
I 
CORK.— February  13th.— For  supplying  and  laying 
bituminou;  .,    mate- 


rials, for  the  county  council.-  -Mr.  F.  W.  McCarthy, 
town  clerk. 

CORK. — February  13th. — Fur  laying  certain  streets 
with  Trinidad  Lake  asphalt-macadam,  similar  to  that 
laid  for  the  London  County  Council  on  the  Victoria 
Embankment,  for  the  corporation.  —  Mr.  F.  \V. 
McCarthy,  town  clerk. 

LITTLE  HULTON,— February  24th.— For  the  sup- 
ply of  broken  granite,  grit  setts,  granite  setts, granite 
and  limestone  chippings,  and  grit  kerbs,  for  the 
urban  district  council. — Mr.  J.  H.  Heyes,  clerk. 

TANGIER.— April  10th.— For  the  construction  of  a 

sewer  and  a  road,  for  the  Special  Committee  of  Public 
Works.— Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-street,  E.C. 

Sanitary. 

HAMBLEDQN.  — January      18th.-    Fur     work     of 

scavenging,  for  the  rural  district  council. — Mr.  F. 
Smallpiece,  clerk,  138  High-street,  Guildford. 

GRIMSBY.— January  18th.— For  the  construction 
of  i  mile  of  surface-water  sewerage,  for  the  rural  dis- 
trict council. — Mr.  Albert  Hobson,  engineer. 

ESSEX.— January  18th.— For  the  supply  of  stoneware 
pipes,  for  the  county  council.— Mr.  Percy  J.  Sheldon, 
county  surveyor,  Chelmsford. 

DURBAN  (Natal).— January  20th .--Fur  the  supply 
of  stoneware  sewage  pipes,  junctions  and  bends,  for 
the  corporation.— Messrs.  Webster,  Steel  &  Co.,  agents 
to  the  Durban  Corporation,  5  East  India-avenue, 
Leadenhall-street,  London,  E.C. 

LUTON.— January  20th. — For  the  removal  of  house 
refuse,  for  the  rural  district  council.— Mr.  W.  Austin, 
clerk. 

MANCHESTER.— January  20th.-  Fur  the  construc- 
tion of  main  drainage  work  (new  outfall  sewer),  for 
the  Rivers  Committee.— Mr.  Thomas  Hudson,  town 
clerk. 

LONDON.— January  21st.— For  the  construction  of 
public  conveniences,  for  the  county  council. — Sir 
Maurice  Fitzmaurice,  County  Hall,  Spring-gardens. 

MADRAS.  — January    22nd.  — For    the    supply     of 
English  stoneware  pipes  and  specials,  for  the  corpora- 
tion.—Messrs     J.  Mansergh  &  Sons,  agents  to  tin   cot 
poration,  5  Victoria-street,  Westminster,  S.W. 

ISLE  OF  WIGHT.— January  22nd.— For  work  in 
connection  with  an  18-in.  sewer  outfall  pipe,  for  the 
rural  district  council.— Mr.  H.  Eldridge  Stratton,  clerk. 

HOVE.— January  24th.— For  the  removal  of  house 
refuse,  for  the  corporation. — Mr.  II.  Endacott,  town 
clerk. 

CANNOCK. — January  24th.— For  the  supply  and 
laying  of  8,000  yds.  of  12-in.,  9-in.  and  6-in.  stoneware 
pipe  sewers,  and  construction  of  manholes  and  flush- 
ing chambers,  for  the  rural  district  council. — Mr.  A. 
W.  Carver,  clerk. 

STOCKTON.— January  25th. -For  the  execution  vi 
a  scheme  of  sewerage,  for  the  rural  district  council. — 
Mr.  T.  H.  Faber. 

DOWNPATRICK.— January  25th.— For  the  construc- 
tion of  a  sewer,  for  the  rural  district  council.— Mr.  It. 
L.  Morrow,  clerk. 

ROMFORD.— January  27th.— Fur  the  construction  of 
sewerage  works,  for  the  rural  district  council. — Mr.  W. 
J.  Grant,  surveyor. 

ABERGELE.— January  27th.— For  work  in  connec- 
tion with  sanitary  conveniences,  shelter,  jetty,  pump- 
ing installation,  sewerage  works,  and  cast-iron  surface- 
water  drain,  for  the  urban  district  council.— Mr.  E.  A. 
Crabbe,  clerk. 

HARPENDEN.-  January  27th.-  -Fur  the  construc- 
tion of  sewerage  works,  for  the  urban  district  coun- 
cil.—Mr.  C.  S.  Tuckey,  clerk. 

MIDDLETON.— January  30th.— For  deep  drainage 
work  at  cemetery,  for  the  corporation. — Mx.  F.  Ent- 
i e,  town  clerk. 

KINGSTON-UPON-THAMES.-January  31st.— For 
pply  of  300  tons  of  bauxite  for  the  sewage  works, 
for  the  corporation.— Mr.  Harold  A.  Winser,  town 
clerk. 

SILSDEN. — January  _  31st. — Fox  the  erection  of  a 
ing  filter  and  other  works,  for  the  urban  di  - 
trict  council. — Mr.  John  Driver,  clerk. 

ILKESTON.— February  1st.— For  laying  and  jointing 
cast-iron  pipe  sewers,  concrete  tube  sewers,  stoneware 
pip  .  construction  of  manholes   and   flushing 
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chambers,  and  construction  of  engine-lhouse,  for  the 

corporation. — Mr.  S.  F.  James,  town  clerk. 

LUTON.— February  1st.— Foi  the  supply  ol  concrete 
and  stoneware  main  and  socketed  pipes,  for  the  cor- 
poration.—Mr.  W.  Smith,  town  clerk. 

SOUTHEND-ON-SEA.— February  1st.  For  the  con- 
struction of  six  refuse  destructor  rolls,  for  the  cor- 
poration.—Mr.  H.  J.  Wofwood,  town  clerk. 

HOLYHEAD.— February  1st.-  For  the  construe!  on 
of  sewers,  for  the  urban  di  trict  council.  Mr.  T.  R. 
Kvans,  clerk. 

DRIFF1F.LD.  -Februarj  1th.  For  the  construction 
of  a  9-iin.  pipe -drain,  for  the  rural  district  council.— 
Mr.   T.  Cafeson  Beaumont,  surveyor 

ALSAGER.— February  5th.  I'm r  the  erection  and 
completion  of  sewage  disposal  works,  to  include  the 
building  of  all  tanks,  bed-,  and  the  work  in  connec- 
tion therewith,  and  the  supplying  and  laying  of  about 
4DD  yds.  of  9-in.  stoneware  pipe  sewer,  for  the  i-rban 
district  consoll. — Mr.  H.  V.  Lynam,  surveyor. 

HORSFOBTH.— February  10th.-*or  laying  sewers 
and  constructing  manholes,  for  the  urban  district 
council.— Mr,  J.  Davidson,  clerk. 

AMBLESIDE.— February  11th.—  For  the  construc- 
tion of  sewage  disposal  works,  for  the  urban  district 
council. — Mr.  G.   Gatey,  clerk. 

WINDERMERE.— February  15th.-  For  laying  and 
jointing  stoneware  pipe  sewers  and  cast-iron  pipe 
sewers,  and  constructing  manholes,  lampholes,  sedi- 
mentation tanks,  bacteria  beds,  effluent  tank-,  sludge 
lagoons,  engine-houses,  pump  wells  and  roads,  for  tie- 
urban  district  council.— Mr.  J.  T.  Bownasa,  clerk. 

PORT  SAID.— March  1st.  For  the  construction  of 
drainage  works,  for  the  municipality.— Mr.  A.  L.  Webb, 
C.M.G.,  Queen  Anne's  Chambers,  Broadway,  Westmin- 
ster. 

Stores. 

PLYMOUTH.— January  I8th=  For  the  supply  of 
paints,  varnish,  ironwork,  petroleum  oil,  brooniheuds, 
household  brushes,  iron,  steel,  carbolic  powder,  Port- 
land cement,  lubricating  oils,  tar,  pitch,  painters' 
brushes,  explosives,  soap,  wood  blocks,  creosote,  road 
metal,  disinfectant  fluid,  granite  kerbs,  setts,  white 
lead,  refilling  machine  revolving  brooms,  benzolino  and 
motor  spirit,  tools,  india-rubber  goods,  hose,  ship 
chandlers'  goods,  for  the  corporation.— Mr.  James 
Paton,  borough  engineer  and  surveyor. 

MIDDLESBROUGH.— January  20th.-    For  Hi 

ply  of  annealed  scoria;  (broken  rough  blocks  and 
blocks),  bricks,  castings,  concrete  flags  and  kerbs, 
Portland  cement,  pitch  and  tar,  sanitary  pipes,  gul- 
lies, junctions,  slag,  tailed  whinstone,  limestone, 
granite,  timber,  granite  setts,  brushes,  bolts,  nuts, 
screws,  disinfectants,  general  stores,  glass,  hardware, 
india-rubber  goods,  iron,  steel,  leather  beltings,  oils, 
paints,  varnishes,  packings,  picks,  shovels,  shafts, 
polishes,  cleaning  materials  and  ropes,  foi  the  cor- 
poration.—Mr.  S.  E.  Burgess,  borough  engineer. 

CAMBERWELL.— January  20th.— For  the  supply  of 
timber,  harness,  varnishes,  brooms,  shovels,  hire  of 
horses,  harness,  ragstone,  broken  granite  and  asphalt 
paving  work,  for  the  borough  council.— Mr.  W.  Oxtoby, 
borough  engineer. 

ACTON.— January  21st.— For  the  supply  of  Portland 
cement,  ground  blue  lias  lime,  stoneware  pipes,  shoe- 
ing horses,  manhole  covers,  granite  kerb  and  channel, 
artificial  stone  paving,  York  stone,  cycle  repairs, 
paints,  oils,  team  labour,  horses  for  fire  brigade, 
brooms,  disinfectants,  wood  blocks,  tar-paving  mate- 
rials, coke,  coke  breeze,  tools  and  plant,  plumbing, 
iron,  steel,  ironmongery  and  wheelwrights'  work,  for 
the  urban  district  council. — Mr.  W.  Hodson,  clerk. 

ABERYSTWYTH.— January  21st,— For  the  supply  of 
ironmongery,  oils,  paints,  disinfectants,  coal,  drain 
pipes,  and  horse  provender,  for  the  corporation.— Mr. 
A.  J.  Hughes,  town  clerk. 

WEST  HAM.— January  24th.— For  the  supply  of 
paving  materials,  broken  granite  and  chippings,  road 
flints,  sand,  tar  and  pitch,  ironmongery,  iron  castings, 
lime,  plaster,  Portland  cement,  rope  and  tarpaulins, 
hardwood,  lead,  zinc,  solder,  oils,  colours,  stoneware 
pipes,  brooms,  brushes,  boots,  sanitary  articles,  disin- 
fectants, domestic  articles,  clothing,  engine-room 
stores,  and  chemicals,  for  the  corporation.— Mr.  Fred. 
E.  Hilleary,  town  clerk. 

BIRMINGHAM.— January  25th.— For  the  supply  of 
lias  lime,  Portland  cement,  drain  pipes,  gullies,  gulley 
pans,  brown  bricks,  timber,  drysaltery,  castings,  iron, 


steel,  lamp  glass,  enamelling,  brooms,  hose  pipe, 
rubber  goods,  incandescent  mantles,  uniform  clothing, 
granite  kerbs,  setts,  crossing  stones,  chippings,  flags, 
paving  bricks,  wood  blocks,  ragstone,  limestone  gravel, 
tarred  limestone,  gravel,  sand  and  slag,  for  the  cor- 
poration.— Mr.  Henry  E.  Stilgoe,  city  engineer  and 
surveyor. 

CROYDON.  January  27th.— For  the  supply  of 
articles  for  the  roads,  sanitary  and  waterworks  depart- 
ments, tor  the  corporation.  -Mr.  F.  C.  Lloyd,  town 
elerk. 

CHELTENHAM.  January  30th.-  For  the  supply  of 
Portland  cement,  forage,  stoneware  pipes,  broken 
stone,  kerbs,  setts,  disinfectants,  oils,  colours,  iron- 
mongery, timber,  indiarubber  goods,  lead,  brass  fit- 
tings, tools  for  highways,  wrought  iron,  steel  files, 
light  fittings,  liaa  lime,  bricks  and  water- 
proofs, for  the  corpora  on.  Mr.  J.  S.  Pickering, 
borough  engineer. 

GRIMSBY.— January  31st.  For  the  supply  of  whin- 
stone  or  columnar  basal!  macadam,  drainage  pipe-, 
artificial  flags,  Yorkshire  flags,  Yorkshire  kerbs,  granite 
setts,  kerbs,  channel,  pitch,  tar,  Portland  cement, 
lias  lime,  slag,  carbolic  a      I 

ant  fluid  and  powder,  formalin,  brushes  and  oils,  for 
the  corporation.— Mr.  H.  Gilbert  Whyatt,  borough 
engineer  and  surveyor. 

HUDDER8FIELD.— February  5th.  For  the  supply 
of  granite  setts,  gritstone  and  Lonkey  setts  and 
macadam,  furnace  slag,  broken  or  unbroken,  granite, 
slag,  limestone  tar-macadam,  flags,  landings,  kerb-, 
pitch  and  creosote  oil,  cast-iron  materials,  Portland 
cement,  bricks,  lime,  river  sand,  hay,  straw,  scaveng- 
ing machine  brushes  and  brooms,  earthenware  pipe 
junctions,  bends,  coal,  team  labour,  shoeing  horses, 
and  oils,  for  the  corporation.— Mr.  J.  Henry  Field, 
i  lerk. 

OS3ETT.-  February  8th. — For  (he  supply  of  mate- 
rial workmen's  tools  required  in  the  high- 
ways, gas,  lighting,  water,  sanitary   and   educational 
departments,  for  the  corporation.  -  Air.  'J'.  \V.  Wilson, 
town   clerk. 

BLACKBURN.— February  8th.— For  the  supply  of 
miscellaneous  materials  and  labour,  lor  tic  corpora- 
tion-—Mr.  William  Stubbs,  borough  and  water  engi- 
neer. 

GOOLE. — February  19th. — For  the  supply  of  road 
metal  (Guernsey  granite  and  chippings),  granite  setts, 
-lag,  hardcore,  concrete  flags,  York  flags,  kerb, 
I  stoneware  pipes,  Portland  cement,  tar-mac- 
adam, brough  gravel,  coal  and  bricks,  for  the  urban 
district  council.  Mr.  C.  G.  Bradley,  engine©]  and 
-ur\  ever. 

Miscellaneous. 

POPLAR.— January  20th. — For  the  supply  of  iron 
castings  for  sewerage  and  drainage  works,  stoneware 
sewer  and  drain  pipes,  scavengers'  brooms,  rotary 
machine  sweeping  brushes,  paints  and  varnishes,  for 
the  borough  council.— Mr.  Leonard  Potts,  town  clerk. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

Tht  JSditer  in«i(««  tht  co-operation  of  Suevetoe  rtadtrs  with  s  vUvt 
t*  making  tht  information  given  under  thit  head  at  complete  tmi 
moeuratt  «  peuvKe. 

*  Accepted,    t  Recommended  for  acceptance. 

EX  MOUTH.—  Accepted  for  excavation,  sand  filling,  making  concrete 

footpaths,  foundations  of  carriageways,  and  supply  of  tar-macadam 

for  finishing-  coat  of  carriageways,  lor  the  urban  district  courcil.— 

Mr.  Samuel  Hutton,  engineer  ; 

Contract  No.  1.— Excavations,  fitting,  concrete  footpaths,  foundations 

of  carriageways,  &c,  Wilson  &  Co.,  Exmouth,  £2,7S9. 
Contract  No.  2. —  Supply  of  tar-macadam,  Stoneycombe  Lime  &  Stone 
Company,  Newton  Abbot,  £058. 


HARWICH.— The  following  tenders  have  been  accepted  by  the  town 
council  :  — 

Portland  cement. — W.  Bram  &  Co. 

Carting.— J.  Everett. 

Horse  hire. — J.  Everett. 

Granite  —Lavendar  &  Batemau. 

Flints.— Dan  &  Stone  Co.,  Ltd. 

Steam  roiling.  — Essex  Steam  Rolling  Association. 


HARWICH.— For  laying  sewers  and  other  works,  for  the  corporation.— 
Mr.  F.  H.  French,  borough  surveyor  : — 

Bennett.  &  Son,  Ipswich      £360 

James  &  Ling,  Dovercourt 610 

E.  E.  Newton,  Harwich                 4tl0 

Fisher  &  Woods,  Duvercourt*       .'.        108 

Borough  Surveyor's  estimate,  £'i03. 


HARWICH.— Accepted  for  the  supply  of  broken  granite  and  granite 

chippings,  for  the  corporation. — Mr.  b\II.  French,  b  rough  surveyor: 

Granite. -Lavendar  &  Bateman,  Sutton  Bridge,  Penlee  lilvati  Cornish 

Basalt.  -  2-in.  gauge,  10s.  9d.  per  ton;  lj-iu.  gauge,  10s.  (id.  per  ton; 

j-in.  gauge,  8s.  3d.  per  ton. 
Kentish  flints. -Dan  &  Stone  Co.,  London.    2-in.  gauge.  Is.  (id.  per 

cubic  3d. 
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hove.— For  hiving  wocd  paving,  tor  the  corporation.— Mr.   n.  H. 
Scott,  borough  surveyor  :  — 
Acme  Flooring  &  Paving  Company  (1901),  Ltd.,  London,  £1,918. 

PKRRY    BAK.-  For    the    supply   of   Rowley   rag   nnrt   blfif-t   furnace 

cinder,  for  the  urban  district  council  :  — 
Granite.— E.  Ricliard8  (accepted),  Oldburj. 
S'.aij.— Martin  &  Element,  Smethwick. 


RA.MSGATE.-For  the  extension  of  Victoria-parade,  including  sewer- 
ing, r.  ad  and  footpath  making-,  for  the  corporation.  — Mr.  T.  G. 
Taylor,  borough  engii 

R.  E.  Rodgman,  Ramssrate        £1,382 

W.  Wilson,  Ramsgate       1,4™ 

G.  Griggs,  Ramsgate  *     


1,319 


SALE.- For   works  of    paving  and    flagging,   for   the   urban    district 
coui.ci!  :  — 

H.  Bethell  &  Sons,  Sale. 


SUXBCRY-ON-THAMES.-  For  the   supply  of  4,000  gallons  of  refined 
tar,  for  the  urban  district  council.— Mr.  H.  F.  Coales,  surveyor  :— 

Forbes,  Abbott  &  Lennard,  London      4Jd.  per  gallon. 

Catchpole  &  Sons,  Rotherhithe 4fd.         ,, 

Grindley  &  Co.,  Poplar       4£d. 

Standard  Tar  Company.  Holborn  4Jd.  ,, 

T.  Clayton,  Ltd.,  Brentford         Md. 

Smart  &  Son,  London  *       *W.  „ 


MEETINGS. 

StcrittrUt  and  otheri   will  obligt  by  sending   early  n«tt«»  •/  dattt  V 
forthcoming  meetings. 


JANUARY. 

30.  -  Royal  Institute  of  British  Architects:  Mr.  F.  S.  Bal er,  Toronto, 
on  "Canadian  Architecture."    8  p.m. 

20.— Institute  of  Sanitary  Engineers :  Mr.  H.  Percy  Bmlnois  .v.  ins  i.e.  e., 
delivers  his  presidential  address,  Caxion  H;ill,  Westminster. 
8  p.m. 

23.  Institution  of  Municipal  and  County  Engineers:  West  Midland 
District  Meetim.'  at  Birmingham. 

29.— Institution  of  Municipal  Engineers :  Council  Meeting,  39  Victoria- 
street,  S.W\    6  p.m. 

30.— Institution  of  Municipal  Engineers:  Visit  to  Woolwich  Arsenal. 

FEBRUARY. 
3.- Royal  Institute  of    British   Architects:     President's    address    to 

students;  presentation  of  prizes. 
3.— Ii  slilute     of     Sanitary     Engineers:      Annual    Dinner,    Holbova 

Restaurant.    7  p.m. 
5.  — Institute  of  Sanitary   Engineers:   Paper  by  Mr.  Cuthbert  Brown, 
ASBOCU.IBST.es.,   eneir.eer    and    surveyor,    Edmonton    U.D.C., 
"Reminiscences  of  a  Municipal  Engineer." 
".—Institution  of  Municipal  and  County  Engineers  :  Eastern  District 
Meeting,  New  Middlesex  County  Council   Buildings  and  Lyon*' 
Victoria  Mansions  Restaurant. 
e.— Royal   Institute    of  British    Architects:    President's    Address   to 

Students ;  Presentation  of  Prizes. 
15.- Institution  of   Municipal  and   County    Engineers:    East.  Midland 

Di-itrnt  Meeting  at  Newark. 
17.- Institute  of   Sanitary   Engineers:   Taper   by  Mr.   A.  J.  Martin, 
■.IH8T.es.,  r.o.s.,  "  A  Plea  for  Scientific  Research  in  the  Fie'id  of 
Sewage  Purification." 
17.-  Rr.;al  Institute  of  Biitish  Architects:  Messis.  A.  Saxon  Suell  and 

Wm.  Milburn,  on  "  Modern  Hospitals."    8  p.m. 
22.- Institution    of    Municipal    and    County    Engineers:    Meeting    at 
Southampton. 


APPOINTMENTS   OPEN. 

Official  end  similar  cdver  Isements  received  up  to  4.30  p.m.  oi 
Thursdays  will  be  Inserted  In  tho  following  day's  Issue,  but  thosx 

responsible  for  their  despatch  are  recomn. ended  to  arrange  that  the} 
shall  reach  The  SURVEYOR  office  by  noun  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  li:t  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  le  telephoned  (No,  1359  Holborn)., 
subject  to  later  confirmation  by  letter, 

pITY  OF  BIRMINGHAM. 

^J  The  Public  Work.-  Committee  are  prepared  to 
receive  applications  for  the  appointment  of  Engi- 
neering Assistant  in  the  City  Engineer  and  Surveyor's 
Department  at  a  £150  per  annum. 

Preference  will   be  given  to  thoa    candidates   who 
have  had  special  experience  in  works  of  - 

.1  the  Institution  of  Civil   I  Og 
mur  of  the  In  titu of  Muni- 
Age  i 

rendition  that  the  person   appointed 
shall    subscribe  to   the   Superannuation    Scheme,  and 
shall  devote  the   whole  of  his   time  to  the  du 
his  office. 

Applicatioi  candidates'  own    In 

stating    age,    qualifications,    present    and    pa 

ol  r      more  than  three 
monials,  and   endorsed   "  Appo 

not  later  than  Monday,  thi 
Canvassing,  eith  lii      ly,  will  be  con- 

lali  neat  ion. 

HENRY  E.  STILGOE, 
City  Engineer  and  81 

The   Council   Hon-", 
Birmingham. 

v  10,  L913. 


T^NGINEERING  ASSISTANTS.  Required  on 
-L^  a  Municipal  Engineer's  staff  in  -a  large  town 
ui  the  Midlands,  two  Engineering  A  sistanits,  who 
must  have  good  general  engineering  experience 
and  a  knowledge  of  bridge  work  (steel  and  masonry 
construction),  and  who  must  be  good  draughtsmen 
and  expert  levellers.  Salary  commencing  at  £130. 
and  rising  by  £10  per  annum  to  £150  per  annum. 
Applications,  stating  age,  qualifications,  and  expe- 
rience, together  with  copies  of  at  least  three  lecent 
testimonials,  to  be  sent  not  later  than  Monday,  27th 
January,  1913,  addressed  Box  1,212,  office  of  The 
Surveyor,  24  Bride-lane,   Fleet-street,  London,  E.C. 

T30R0UGH   OP   RICHMOND    (SURREY). 
^J  ASSISTANT  WATER  ENGINEER. 

Applications  are  invited  for  the  appointment  of 
Assistant  Water  Engineer  for  the  Borough  of  Rich- 
mond (Surrey). 

Salary  £250  per  annum,  payable  monthly. 

Applicants  must  be  between  25  and  30  yeans  of  age. 

The  person  appointed  must  be  prepared  to  reside 
in  the  Borough  within  reasonable  distance  of  the 
Waterworks,  and  must  possess  a  knowledge  of  elec- 
trical, steam  .and  deep  well  pumping  machinery,  and 
general  engineering  work  as  applied  to  waterworks 
and  water  distribution,  .and  have  special  experience 
in  the  prevention  of  waste.  His  duties,  under  the 
direction  of  the  Water  Engineer,  will  comprise  gene- 
raj  assistance  in  all  the  work  of  the  Water  Depart- 
ment. 

Applications,  on  Forms  to  be  obtained  from  the 
undersigned,  together-  with  copies  of  three  recent 
testimonials,  must  reach  the  Town  Clerk  on  or  before 
Monday,  the  27th  day  of  January.  1913. 

Personal   canvassing  is  strictly  prohibited. 

HENRY  SAGAR, 

Town   Clerk. 

Town  Hall, 

Richmond  (Surrey). 

January  7,  1913. 

TT7ATFORD   URBAN   DISTRICT    COUNCIL. 

V  ENGINEERING    ASSISTANT. 

The  Watford  Urban  District  Council  invite  applica- 
tions for  the  appointment  of  an  Assistant  in  the 
Engineer's  Department. 

The  applicant  should  be  a  good  draughtsman,  and 
have  a  practical  knowledge  of  municipal  engineering 
generally. 

Salary,  £80  per  annum,  rising  by  annual  increments 
of   £10  to  £100. 

Applications,  stating  age,  qualifications  and  expi  ri- 
enoe,  accompanied  by  copies  (originals,  if  sent,  will  not 
be  returned)  of  not  more  than  three  recent  testi- 
monials, to  be  sent  to  Mr.  D.  Waterhouse,  Engineer 
to  the  Council,  not  Later  than  Saturday,  February  1st, 
1913. 

Canvassing,  directly  or  indirectly,  will  be  a  dis- 
qualification. 

W.    HUDSON, 

Clerk  and  Solicitor. 
Council  Offices, 
High-street, 
Watford. 

TXT  EST  SUFFOLK  COUNTY  COUNCIL. 
COUNTY   SURVEYOR'S   DEPARTMENT. 


APPOINTMENT  OF  CLERK  OF  WORKS. 
Application.-   are   invited  for  the  post  of  "Clerk  of 
Works''  for  a  period  of  about   18  months  during  the 
ruction  of  certain  main  mads  in  the  county. 
Applicants  should  possess  a  thorough  knowledge  of 
modern   methods  of   road  construction,   and   be    able 
out  the  work,  and  be    prepared    to    keep    the 
same  hours  a  -  the  woi  1 
Application-,    endorsed  "Clerk    of    Works,"  to    be 
da  o  handwriting  upon  forms  to 

be  obtained  I  indersigned  (together  with  par- 

ticulars   of   the    duties),    stating    wages    required    and 
the  date  upon   which   tie    d  1  oould  be   taken  up, 

ii,  ,111  ed  by  copies  of  three  testimonials,  to  be 
sent  to  the  undersigned  not  later  than  the  27th 
January,  1913. 

W.  LIONEL  JENKINS,  Assoc. m.i.c.e.,  p.a.s.i., 
County  Surveyor. 
Shire   Hall, 

Bury  St.  Edmund's. 

.!..    ,■:.■■■     !     I'M:;. 


iNUAm    IT.  L913. 


AND   COUNTY    ENGINEER. 
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130R0UGH   OF   WORTHING. 

l*       SURVEYOR'S    JUNIOR    ASSISTANT. 

\|,  Ileal  ons  are  invited  for  the  post  of  Junior 
Assistant  in  the  Borough  Surveyor's  Office.  Salary 
£85  per  annum,  rising;  on  satisfactory  service,  bj 
annual  increments  of  £5  to  a  maximum  o)  Clio  per 
annum. 

Candidates   must,  have   had    Municipal   experience, 
and  must  not  he  more  than  24  years  of  age- 
Applications,   on    Forms    which    must    he    obtained 
from    the    Borough    .Surveyor,    endorsed    "Surveyor' 
Junior  Assistant/'  to  be  sent  in  to  me  not  later  than 
12   noon   on  Thursday,  January  23rd,  1913. 

Canvassing,  in  any  form,  -will  be  considered  a  d  5- 
qualincal  on 

(By  order) 

W.  VERRALL, 

Town    Clerk. 

Municipal  Offices, 
Worthing. 

J  a n u  a  ry  7,  1913. 

TTAMPSHIRE    COUNTY   COUNCIL. 
1-L  MAIN   ROADS. 

The  County  Council  are  about  to  engage  six  Work- 
ing Sub-foremen  or  Gangers,  to  take  charge  'if 
general  Road  Repairs,  Steam  Rolling  and  Surface 
Tarring.  Applications  are  invited  from  persons  who 
have  had  a  sound  practical  experience  in  mad 
making  and  maintenance,  and  the  control  of  work- 

n      V'>'  not  to  exceed  35  years.    The  Sub-J 

will  be  required  to  reside  where  directed  in  the 
county,  and  be  prepared  to  take  up  their  duties 
with  n  one  month  on  being  appointed.  Wage  30  .. 
rising  to  H)s.  per  toeek,  to  include  the  provision  and 
upkeep  of  a  bicycle.  Applications  (on  f  rrms  wh:ch 
will  be  supplied),  in  candidate'-  own  handwriting, 
stating  age,  &c.,  and  accompanied  bj  copies  of  three 
recenl  testimonials  (which  will  not  be  returned)  to 
be  sent  to  me  on  or  before  January  27th,  L913,  endorse  I 

R  iai  I    Foreman." 

W.  J.  TAYLOR. 

County    Surveyor. 

The  Castle,  Winchester. 
January,   1913. 

TPHE  URBAN  DISTRICT  COUNCIL  OF 
-1-  WOKING. 

SURVEYOR'S  JUNIOR  CLERK. 

The  Council  require  a  clerk  in  the  Surveyor's  Depart- 
ment. 

Applicants  should  be  good  penmen,  should  have  had 
i  xperienee  in  the  keeping  of  accounts,  should  have 
a  knowledge  of  shorthand,  and  should  be  not  less  than 
18  years  of  age. 

Preference  will  be  given  to  applicants  who  have  had 
previous  experience  in  a  surveyor's  office. 

The  salary  will  be  25s.  per  week. 

Applications,  in  the  candidates'  own    handwriting, 

giving  rate  of  speed  in  shorthand,  and   arc panied 

more  than  two  recent  testimonials,  to  h 
to  me,  at  (lie  Council  Offices,  Woking,  so  as  to  r<  aeb 
;    later  than    10  a.m.  on  Monday,  the   27th    of 
January,  1913. 

Dated    this    15th    day   of  January.    1913. 

ROBERT  MOSS 

Clerk  to  the  Urban  District  Council  of  Woking. 

A  LSAGER   URBAN    DISTRICT  COUNCIL. 
SEWERAGE  AND  SEWAGE  DISPOSAL  WORKS. 


CLERK  OF  WORKS. 
The  above  council  require  the  services  of  a  duly 
'I  Clerk  of  Works  to  take  charge  of  the  above, 
under  the  direction  of  their  surveyor.  The  appoint- 
ment will  be  temporary  and  will  last  about  six  month-. 
Whole  time  services  will  be  required.  Salarj  ! 
week. 

Applications,  stating  age,  experience  and  qu 
tions,  with  copies  only  of  three  recent  testimonials, 
and  endorsed  "Clerk  of  Works,"  to  be   delivered   to 
the  undersign  d  not  later  "than  Monday,  Febri 
1913. 

il.  V.  LYNAM, 

Surveyor  to  the  Counc  I. 
Council   Off] 
Alsas 

January  15,   ! '_•  i : > . 


"TVERBYSiriRE    COUNTY   COUNCIL. 
-L-'      Junior      Assistant     Wanted.       Must      be      good 
draughtsman,    surveyor    and    leveller.     Salary    at   the 
rate  of    £80   per   annum,  payable   monthly,   r 
£10  per  annum  to  £120,  subject  to  the  rec  immei 
of   the   County   Surveyor.      Write    full   particulars    of 
experience,    age   and   references    to   the   Count;,    Sur- 
veyor   County  Offices,  Derby.    Copies    only   of   testi- 
monials to  be  sent. 

TDUPIL. — The  Borough  and  Waterworks  Engineer 
-*-  of  Leamington  (A.M.I.C.E.)  has  a  vacancy  in  his 
office  for  a  Pupil. — Address,  Town  Hall. 

TDUPIL.  Civil  Engineer,  Westminster,  engaged 
-L  on  Main  Drainage  and  Sewerage,  has  vacancy 
for  a  Pupil  (office  and  outside).  To  one  who  hi 
v  ons  knowledge  of  office  work,  or  completed  collegi 
course,  moderate  premium.— Box  1.215.  office  of  The 
Surveyor,  24  Bride-lane,  Fleet-street.  E.C. 

^T^HE  Borough  Surveyor  and  Waterworks  Engineer 
-L  to  a  town  in  the  West  Riding,  having  imp  r  ,  - 
works  in  hand,  has  a  vacancy  for  a  well-educated 
youth  as  articled  pupil.  Moderate  premium . — Box 
1,216.  office  of  The  Surveyor,  24  Bride-lane  Fleet- 
street,  E.C. 


APPOINTMENTS    WANTED. 

A  SSISTANT  (20),  Stud.l.M.E.,  served  Articles 
-£*-  in  large  Rural  District,  seeks  post;  five  months 
Glerk-in-Charge  of  large  Tar-spraying  Contra* 
eellent  credential-.  Surveying,  Levelling,  Building 
Construction;  neat  Draughtsman. — Box  No.  1,214, 
office  of  The  Surveyor,  24  Bride-lane.  Fleet-street, 
E.C. 

TDUPIL      (18),    just     completing    3    years     with 
-A-      Architect   and   Surveyor,   desires    Articles    for  3 

with  Borough  Surveyor  and  Engineer, 
A.M.I.C.E.;  London  or  suburbs  preferred. — Brown, 
5   Ouoen-sti-eet,   Deal,  Kent. 

(Continued  on  p.   xxiv.J 


EX- PUPILS    AND   ASSISTANTS. 


A  SSISTANT  (21)  requires  berth.  Articled. 
J-*-  Expert,  in  Surveying  and  Levelling,  Sewerage 
and  Sewage  Disposal,  Water  Supply;  smart  Draughts- 
man. Student  Surveyors'  Institution;  Student  .Muni- 
cipal and  County  Engineers;  six  Certificates  Building 
Construction  (Honours);  Quantities;  Machine  Con- 
struction.—  "Worker,"  care  of  The  Surveyor,  24 
Bride-lane,  Fleet-street,  E.C. 

(Continued   on,  p.   xxx.) 


TENDERS    WANTED. 

pOUNTY   BOROUGH   OF    CORK. 
^      TO  STREET-SURFACING  SPECIALISTS  AND 
ROAD  CONTRACTORS. 

The  Council  of  this  County  Borougli  is  prepared  to 
receive  Tenders  from  experienced  Paving  Contractors 
or  Manufacturers  of  Bituminous  or  other  similar 
Street-Surfacing  Materials  for  the  supplying  and  lay- 
ng  of  such  materials  in  the  surface  of  certain   Lanes. 

The  contractors,  in  their  Tenders,  are  to  stale  the 
price  per  super,  yard  for  the  laying  of  approximately 
20,000  super  yds.,  and  also  to  specify  the  type  of  paving 
■  looted  for,  their  guarantee,  and  the  term  of  years  for 
which  they  are  prepared  to  enter  into  a  cont] 
maintain  such  paving  when  laid. 

Tenders  will  only  be  considered  from  employer.-  of 
regular  labour  who  pay  Trade  Union  v.; 

Sealed  Tenders,  endorsed  "Tenders  for  Surfacing 
Lanes/'  must  be  delivered  at  my  office  not  later  than 
4  p.m.  on  Thursday,  the  13th  day  of  February,  1913. 

The  Tenderer  whose  offer  is  accepted  .-hall   I 
to  have  bound  himself  to  an  agreement,  and  may  be 
compelled   to   carry  out   the   obligation    arising  from 
his   Tender,  even  though  he  may  not  have  signed  a 
;   contract. 

The  lowest  or  any  Tender  not  no  ■ 

f.  w.  McCarthy, 

Town  Oh  f] 
Town  Clerk's  Office, 
City  Hall,  Cork. 
Januavv  10.  1910. 
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THE    SURVEYOR   AND   MUNICIPAL 


.1  \nuarv  17,  1913. 


LSAGBR  URBAN  DISTRICT  COUNCIL. 


WORKS  OF  SEWERAGE  AND  SEWAGE  DISPOSAL. 


TO  CONTRACTORS. 
The  above  council  is  prepared  to  receive  Tenders 
for  the  construction  of  the  following:  — 
CONTRACT  No.  1. 
Erection  and  Completion  of  Sewage  Disposal  Works, 
to  include  the   building  of   all   tanks,   beds,   and   the 
work  in  connection  therewith  complete. 
CONTRACT  No.  3. 
The  supplying  and  laying  of  about  400yds.  of  9-in. 
stoneware  pipe  sewer  at  Linley,  with  manholes  com- 
plete. 

Sealed  Tenders,  on  prescribed  forms  only,  to  be  for- 
warded to  me  not  later  than  first  post  on  Wednesday, 
the  5th  of  February,  1913,  endorsed  "  Sewage  Disposal." 
Neither   the    lowest    nor    any    Tender    necessarily 
accepted. 

Copies  of  the  Specifications  and  Bills  of  Quantities 
with  Forms  of  Tender  may  be  obtained  at  the  office 
of  the  Surveyor  upon  receipt  of  a  cheque  for  £2  2s., 
which  will  be  returned  upon  receipt  of  a  bond-fide 
Tender  for  Contract  No.  1. 

Particulars  for  Contract  No.  3  may  1"'  obtained  free 
of  cost. 

Plans  and  sections,  &c,  may  be  seen  at  my  office, 
and  contractors  are  advised  to  make  an  appointment 
before  calling. 

H.  V.  LYNAM, 
Surveyor  to  the  Council. 
Council  Offices 
Alsager. 

January  15,  1913. 

CONTRACTS  FOR  BUILDING  MATERIALS 
AND   TOOLS. 

The  Prison  Commissioners  are  prepared  to  receive 
Tenders  for  the  supply  of  the  above  to  any  of  H.M. 
Prisons,  State  Inebriate  Reformatories  and  Borstal 
Institutions    in  England  and  Wales. 

Forms  of  Tender  and  all  necessary  particulars  can 
Ikj  obtained  at  any  of  the  prisons,  &c,  or  at  the  Prison 
Commission,  Home  Office,  Whitehall,  London,  S.W. 

Tenders  must  be  delivered  at  the  Prison  Commis- 
sion not  later  than  noon  on  Tuesday,  the  4th  February, 
1913. 


E 


SSEX  COUNTY  COUNCIL. 


HIGHWAYS   COMMITTEE. 


WIDENING   OF  THE  SPRINGFIELD  BRIDGE, 
CHELMSFORD. 

Tenders  are  invited  for  the  execution  of  the  neees- 
-ary  works  involved  in  widening  the  Springfield  Bridge 
elmsford. 

Drawings  may  be  seen,  and  Bills  of  Quantities  ob- 
tained, at  the  County  Surveyor's  Office,  Chelmsford. 

Sealed  Tenders,  addressed  to  the  undersigned  and 
endorsed  "  Springfield  Bridge,"  are  to  be  delivered  not 
later  than  the  first  post  on  Tuesday,  the  28th  hist. 

The  lowest  or  any  Tender  not  necessarily  accepted. 

PERCY  J.  SHELDON,  m.inst.c.e., 
County  Survej 
Chelmsford. 

January  13,  1913. 


THOROUGH  OF   OSSETT. 

■*-}      The  Corporation  of  Ossett  invite  Tenders  for  the 
supply  of  Mated;;'  Workmen's  Tools,   &c, 

d  in  the  Highway?,  Gas,  Lighting,  Water,  Sani- 
tary and  Educational  Depar  one  year  from 
the  31et  March,  1913    to 
Specification  and  Forms  of  Tei              ly  be  obtained 
Borough  Surveyor's  Office  on   application. 
I  and  endorsed  Tender-  to  be  delivered  to  me, 
;  | 
than  10  a.m.,  the  Bth  day  of  February,  1913. 
The  Corporation  do  not   bind  thems  Ives  to  accept 


Town  Hall 

January  7,  1913. 


W.    WILSON, 

i    •  :i  Clerk. 


DOROUGH    OF   LUTON. 

-^      CONCRETE  AND  STONEWARE  PIPES. 

The   Corporation   of  the  Borough    of    Luton  invite 
Tenders  for  the  supply  of   the    undermentioned    con- 
crete and  stoneware  pipes:— 
1,086  yds.,  or  thereabouts,  of  concrete  main,  4  ft.  in- 
ternal diameter,  in  9-ft.   lengths. 
1,086  yds.,  or  thereabouts,  of  concrete  main,  2  ft.  6  in. 

internal  diameter,  in  9-ft.  lengths. 
I  i^6 yds.    stoneware    socketed    pipes,   2ft.    6  in.    in- 
ternal diameter. 
Specification  and  Form  of  Tender  may  be  obtained 
on    application    to    Mr.   J.   W.   Tomlinson,    Borough 
Engineer,  Town  Hall,  Luton. 

The  Corporation  reserve  the  right  to  accept  a  Tender 
for  any  one  or  more  of  the  above  items  separately. 
and  a  Tender  for  any  one  item  only  will  receive  con- 
sideration. 

Tenders,  in  sealed  envelopes,  endorsed  "Pipes," 
must  be  delivered  to  the  Borough  Engineer  not  later 
than  Saturday,  1st  February,  1913. 

W.  SMITH, 

Town  Clerk. 
Town    Hall,   Luton. 
January   15,  1913. 

pITY    OF    SHEFFIELD. 

^  DEPARTMENT  OF  HIGHWAYS  AND  SEWERS. 
The  Highway  and  Sewerage  Committee  of  the  City 
Council  are  prepared  to  receive  Tenders  for  the  supply 
of  the  undermentioned  materials  during  the  year 
ending  25th  March,  1914:  — 

Portland  cement  (about  2,000  tons). 
Natural  flags  (8,000  to  10,000  super,  yds.). 
Particulars  and  Forms  of  Tender  may  be  obtained 
at  the  office  of  Mr.  W.  J.  Hadfield,  Surveyor  of  High- 
ways, Town  Hall.  Sheffield,  on  payment  of  the  sum 
of  10s.,  which  will  be  returned  on  receipt  of  bond-fid 
Tender.  All  applications  for  and  correspondence 
relating  to  Tender  Forms  should  be  addressed  as 
a  1  iove.  Tenders,  enclosed  in  official  envelope  provided, 
and  accompanied  by  samples,  addressed  to  the  Chair- 
man of  the  Highway  and  Sewerage  Committee,  to  be 
delivered  at  the  Surveyor  of  Highways'  Office  not 
later  than  10  o'clock  a.m.  on  Monday,  the  27th  day 
of  January,  1913.  Persons  wishing  to  Tender  for 
Cement  are  requested  to  send  in  a  sample  at  the 
earliest  possible  date. 

The   Committee  do   not  bind  themselves  to   accept 
the  lowest  or  any  Tender,  and  reserve  the  right  to 
divide  the  quantities  between  various  Contractors. 
By  Order, 

R.  M.  PRESCOTT, 

Town  Clerk. 
Town  Hall,  Sheffield. 

January  10,  1913. 
The    Contract   will  comprise    the   Fair   Wages   and 
Conditions  of  Labour  Clause  which  has  been  adopted 
by  the  Sheffield  Corporation,  particulars  of  which  will 
appear  in  the  Conditions  of  Contract. 


B 


OROUGH   OF   SOUTHEND-ON-SEA. 


WESTERN    ESPLANADE    EXTENSION 
(Section  No.  3). 


TO  CONTRACTORS. 

The  Corporation  of  Southend-on-Sea  is  prepared  to 
receive  Tenders  for  the  Construction  of  the  above 
Esplanade  Works. 

Plans  may  be  seen,  Specification  and  Bill  of 
Quantities  and  Form  of  Tender  obtained,  on  applica- 
tion to  Mr.  Ernest  J.  Elford,  m.inst.c.e.,  Borough 
r,  Municipal  Buildings,  Southend-on-Sea,  on 
and  after  Thursday,  the  16th  inst.,  on  payment  of  a 
deposit  of  Five  Guineas,  which  will  be  'returned  on 
receipt  of  a  bond-fide  Tender  -and  the  return  of  all 
documents. 

Sealed  Tenders,  endorsed  "  Tenders  for  Western 
Esplanade  Extension,  Section  No.  3,"  to  be- delivered 
at  my  Office  not  Later  than  9  a.m.  on  Thursday, 
January  30th,  1913. 

The  Corporation  do  not  hind  themselves  to  accept 
♦  he  lowest  or  any  Tender. 
(By  order) 

H.  J.  WORWOOD, 

Town  Clerk. 
Town  Clerk's  Office. 

Southend-on-Sea. 
January  7,  1913. 


January  17,  1913. 


AND   COUNTY   ENGINEER, 
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THOROUGH   OF   SOUTHEND-ON-SEA. 
-D  EEFUSE  DESTRUCTOR  CELLS. 

The  Corporation  of  Southend-on-Sea  is  prepared  to 
receive  Tenders  for  the  construction  of  six  refuse 
destructor  cells. 

General  Conditions,  Specification,  Form  of  Tender 
and  Drawing  may  be  obtained  on  and  after  Saturday, 
January  11th,  on  application  to  Mr.  Ernest  J.  Elford, 
m.inst.c.e.,  borough  engineer,  Municipal  Buildings, 
Southend-on-Sea,  on  payment  of  a  deposit  of  Two 
Guineas,  which  will  be  refunded  on  receipt  of  a 
bond-fde  Tender  and  the  return  of  all  documents. 

Tenders,    endorsed   "Refuse    Destructor,"  must    be 
delivered     not     later    than     9     a.m.     on     Saturday, 
February   1st.    The   Corporation    do   not   bind    them- 
selves to  accept  the  lowest  or  any  Tender. 
(By  Order) 

H.  J.  WORWOOD. 

Town  Clerk. 
Town  Clerk's  Office, 
Southend-on-Sea. 
February  9,  1913. 

pOUNTY   BOROUGH   OF    HUDDERSFIELD. 
^  TO   CONTRACTORS. 

The    Corporation    of    Huddersfield    invite    Ti  iider 
for  the  Supply  and  Delivery  of  the  following  Mate- 
rials, for  a  period  of  12  months  ending  March   31st, 
1914— namely :  — 

HIGHWAY  MATERIALS. 
Form  No. 

1.— Granite  Setts,  Gritstone  and  Lonkey  Setts  and 

Macadam. 
2.— Furnace  Slag  (Broken  and  Unbroken)  for  High- 
way Purposes. 
■".—  Granite,  Slag,  and  Limestone  Tar-macadam. 
4. — Flags,  Landings,  Kerbs,  &c. 
5.— Pitch  and  Creosote  Oil. 
6.— Cast-iron  Materials. 
7.— Portland  Cement. 
8. — Bricks,  Lime,  and  River  Band, 
9. — Hay,  Straw  and  Provender. 
10. — Scavenging   Machine   Brushes   and   Broom!  . 
11. — Earthenware   Pipes,  Junctions,   Bends,   &e. 
12. — House   Coal    for  Highways   Department. 
13.— Team   Work   (for   all    Districts). 
14. — Shoeing   Horses. 

15. — Oils    (Engine,    Cylinder,    Gas    Engine,    Heavy 
Bearing  and  Petroleum). 

The  successful  Tenderer  will  be  required  to  exe- 
cute a  Contract,  the  draft  of  which  may  be  inspected 
at  the  Town  Clerk's  Office,  Town  Hall,  between  10 
and  4  o'clock  (except  Saturdays). 

Specification  and  Forms  of  Tender  may  be  obtained 
on  application  at  the  Offices  of  Mr.  K.  F.  Campbell, 
m.inst.c.e.,  m.i.e.e  ,  Borough  Engineer  and  Surveyor, 
1  Peel-street. 

Please  state  the  number  of  Tender  Form  required. 

Sealed  Tenders,  endorsed  "  Tender  for  Granite 
Setts,"  or  as  the  case  may  be,  signed  in  the  hand- 
writing of  the  Tenderer  or  his  Agent,  and  addressed 
Town  Clerk,  Town  Hall,  Huddersfield,  must  reach 
him  not  later  than  Wednesday.  5th  February,  1913. 

The  Corporation  do  not  bind  themselves  to  accept 
the  lowest  or  any  Tender. 

J.  HENRY  FIELD. 

Town  Clerk. 
Town  Hall,  Huddersfield. 
January  7,  1913. 

SOMERSET    COUNTY    COUNCIL. 

^      SURFACE  TARRING   ON  MAIN   ROADS. 

Tenders  are  invited  for  Surface  Tarring  on  Main 
Roads  at  various  places  in  the  County  during  the 
year  1913. 

The  work  will  be  done  partly  under  direct  contract 
with  the  County  Council  and  partly  through  the 
Rural  and  Urban  District  Councils,  and  probably 
from  60  to  70  miles  will  be  treated. 

Forms  of  Tender,  General  Conditions  and  Specifi- 
cations may  be  obtained  from  the  undersigned,  to 
whom  Tenders,  endorsed  "Surface  Tarring,"  must  be 
delivered  not  later  than  1st  February,   1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

H.  T.   CHAPMAN, 

County   Surveyor. 

County   Surveyor's   Office, 
Wells,  Somerset. 
January  10,  1913. 


SOMERSET   COUNTY   COUNCIL. 

^         TENDERS  FOR  ROAD  MATERIALS. 

Tenders  are  invited  for  the  Supply  of  Broken 
Granite  or  Basalt  required  for  the  main  roads  in  the 
Long  Ashton  Rural  District,  delivered  to  the  various 
Stations  and  Docks  in  the  neighbourhood  of  Bristol 
during  the  year  ending  31st  March,  1914. 

Forms  of  Tender  and  Specifications  may  be 
obtained  from  the  undersigned,  and  they  must  be 
delivered  at  the  County  Surveyor's  Office,  Wells, 
endorsed  "  Tenders  for  Road  Materials,"  not  later 
than  the  1st  February,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

H.  T.  CHAPMAN, 

County   Surveyor. 
Count}!  Surveyor's  Office, 
Wells,  Somerset. 
January  10,  1913. 

pOUNTY   OF    SOMERSET. 
^  STEAM  ROLLING. 

Tenders  are  invited  for  Steam  Rolling  and  Scarify- 
ing required  on  Main  Roads  in  the  Long  Ashton 
Rural  District  during  the  year  ending  March  31st, 
1914. 

Specifications  and  Form  of  Tender  may  be  obtained 
from    the   undersigned,   to    whom    Tenders,    en 
"  Steam  Rolling,"  must  be  delivered   not  later  than 
1st  February,  1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

H.  T.  CHAPMAN. 

County   Surveyor. 
County   Surveyor's    Office. 
Wells.,  Somerset. 
January  10,  1913. 

DOROUGH  OF  KINGSTON-UPON-THAMES. 
BAUXITE. 

The  Corporation  invite  Tenders  for  the  Supply, 
during  the  ensuing  12  months,  of  300  tons  of  Bauxite 
for  their  Sewage  Work-. 

Further  particulars  and  Forms  of  Tender  may  be 
obtained  of  the  Borough  Surveyor,  Mr.  R.  Hampton 
Clucas,  at  the  Municipal   Offices. 

Sealed  Tenders,  endorsed  "  Bauxite,"  to  be  de- 
livered at  this  Office  not  later  than  Friday,  the  31st 
inst. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

HAROLD  A    WINSER, 

Town  Clerk. 
Municipal  Offices, 

Kingston-upon-ThanK  - . 
January  15,  1913. 

piOOLE  URBAN  DISTRICT  COUNCIL. 
^~"  The  Highways  and  Sewers  Committee  of  the 
above  Council  are  prepared  to  receive  Tender.-  for 
the  Supply  of  the  undermentioned  Store.-  and  Mate- 
rials, the  Contract  to  commence  on  the  1st  of  April 
next  and  terminate  on  the  31st  March,  1914. 

(1)  Road  Metal  (Guernsey  Granite  and  Chippings). 

(2)  Granite  Setts. 

(3)  Slag  (Broken  and   Unbroken). 

(4)  Hardcore    (Broken    and    Unbroken     for     Foun- 

dations). 

(5)  Concrete  Flags. 

(6)  York  Flags. 

(7)  Kerb. 

(8)  Channel. 

(9)  Stoneware  Pipes.    Bends 

(10)  Portland  Cement. 

(11)  Tar-macadam. 

(12)  Brough   Gravel. 

(13)  Coal. 

(14)  Bricks. 

Forms  of  Tender,  Specifications,  and  all  other 
necessary  information  may  be  obtained  by  applying 
to  the  undersigned. 

The  Commit  lee  will  not  consider  any  Tender  ex- 
cept those  on  the  authorised  Form,  which  must  be 
sent  to  the  Chairman  of  the-  Highways  Committee 
not  later  than  12  o'clock  noon  on  Wednesday,  the 
19th  day  of  February,  1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

C.  G.  BRADLEY, 
Engineer   and    Surveyor. 
Council  Office* 
Goole. 
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THE    SURVEYOR   AND   MUNICIPAL 


January  17,  1913. 


LANCASHIRE  COUNTY  COUNCIL. 
TENDERS  FOR  GRANITE  SETTS. 
The  Main  Roads  and  Bridges  Committee  are  pre- 
pared to  receive  Tenders  for  the  Supply  of  about 
11.000  tons  of  4-in.  by  5-in.  Granite  Setts,  and  about 
2,000  tons  of  4-in.  by  4-in.  Granite  Cubes,  delivered 
at  Chorley  and  Adlington  Railway  Stations. 

Forms  of  Tender  may  be  obtained  on  application 
to  Mr.  YV.  H.  Schofield,  assoc.m.inst.c.e.,  County 
Offices.  Preston,  to  whom  the  same  must  be  returned 
on  or  before  Monday.  February  3rd  next,  endorsed 
"Granite  Setts." 

The  County  Council  do  not  bind  themselves  to 
accept   the  lowest  or  any  Tender. 

(Signed)    HARCOURT  E.   CLARE, 

Clerk  to  the  County  Council. 

BOROUGH   OF   BRACELET. 
TENDERS    FOR    GRANITE. 

The  Town  Council  invite  Tenders  for  the  Supply 
of  Granite  for  the  year  ending  31st  March,  -1913. 

Particulars  and  Forms  of  'Tender  may  be  obtained 
on  application  to  the  Borough  Surveyor,  Mr.  A.  A. 
Green,    Surveyor's    Office,    Market-place,   Brackley. 

Tenders  to  be  sent  in  to  me,  the  undersigned,  not 
later  than  30  th  January. 
The  Council  do  not  bind  themselves  to  accept  the 
- 1  or  any  Tender. 

C    E.    BARNES, 

Town  Clerk. 
Brackley. 

January  14,  1913.  

COUNTY   BOROUGH   OF   WEST   HAM. 
TENDERS    FOR    SUPPLIES,    &c. 

The  Council  hereby  invite  Tenders  for  the  Sup- 
ply of— 

Paving  Materials, 
Broken  Granite  and  Chippings, 
Road  Flints, 
Sand   for  Tramways, 
Tar  and  Pitch. 
Ironmongery,   &c, 
Iron   Castings, 
Lime,  Plaster,  &c, 
Portland   Cement, 
Rope  and  Tarpaulins,  &c, 
Hardwood, 

Lead,  Zinc  and  Solder, 
Oils  and  Colours,  &c, 
Stoneware  Pipes,  &c, 
Brooms  and  Brushes, 
Boots 

Sanitary  Articles   and  Disinfectants, 
Domestic  Articles., 
Clothing, 
Soaps. 
Forms  of  Tender   and   further  particulars    may    be 
-ined    at    the    Borough   Engineer's    Office,    Town 
Hall,  West   Ham,   E.   (where   the    Standard    Samples 
may  also  be  seen). 
For  the  Supply  of— 

Newspapers  and  Periodicals, 
New  Book?.,  and  for 
Bookbinding 
for  the  Public  Libraries  and  Technical  Institute. 

Form  '        I    r   and    further   particulars    may    be 

obtained   i  I     atral  Public   Library,   Wafer-lane, 

tford,  or  at  the  Central   Public  Library.  Barking- 
road,  Canning  Town.  E. 
For  the  Supply  of — 
Meat, 
Fi=h, 
Tc\ 
Bread   and  Flour, 

-  I    . : 
Groe 

Tea  arid  Ooffee, 
Linen, 

Drapery,  Boots  and  Slippi 
for  use  in  the  Council's   II 
upply  of— 
Bread  and  Flour, 

!  I 

A  Wood,  J" 
Forms   of  Tender   and   further   particulars    may    be 
lined  of  the  Medical  Supei  .       .t  the  Hos- 

•"•■f-t.  Plaistow. 


For  the  Supply  of — 
Engine-room  Stores, 
Chemicals, 
A.C.  House  Service  Wattmeters. 

Forms  of  Tender  and  further  particulars  may  be 
obtained  of  the  Electrical  Engineer,  84  Romford- 
road,  Stratford,  E. 

A  deposit  of  £1  will  be  required  in  respect  of  each 
Form  of  Tender,  which  will  be  returned  on  receipt 
of  a  bond-fide  Tender. 

Note. — No  Tender  will  be  considered  unless  the 
same  is  delivered  at  the  office  of  the  Town  Clerk, 
Town  Hall,  West  Ham,  E.,  in  the  envelope  supplied, 
by  registered  post,  not  later  than  12  o'clock  noon  on 
Friday,  January  24th,  1913. 

The  Tenders  will  be  opened  at  the  Town  Hall, 
West  Ham,  on  Friday,  January  24th,  at  6.30  p.m., 
and  persons  tendering  may  be  ]>resent  if  they  so 
desire,  but  no  guarantee  is  given  that  any  informa- 
tion, beyond  the  names  of  persons  tendering,  will 
be  read  out. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender.  The  Contractor  will  be  re- 
quired to  enter  into  n.  bond,  with  sureties,  for  the 
due  performance  of  the  Contract,  and  no  goods, 
materials,  &c,  will  be  ordered  under  the  Contract 
until  such  bond  has  been  duly  executed. 

The  Contractor  whose  Tender  is  accepted,  and  with 
whom  a  contract  is  entered  into,  will  be  required  to 
pay  to  the  whole  of  his  workmen  such  rate  of  wages 
and  observe  such  hours  of  labour  as  are  recognised 
by  the  Workmen's  Trade  Unions,  and  in  force  at  the 
time  of  signing  the  Contract.  In  the  event  of  any 
breach  of  such  agreement,  the  Council  will  enforce 
the  penalty   clause   in   its  entirety. 

(By  order  of  the  Council) 

FRED    E.  HILLEARY. 

Town  Clerk. 

Town  Hall, 

West  Ham,  E. 

January,  1913. 

pOUNTY   BOROUGH   OF    GRIMSBY, 
^  TO   CONTRACTORS. 

The    Corporation  are   prepared  to   receive    Tenders 
for  the   Supply  of   the   following  Materials,   in    - 
quantities  as   may    from   time    to   time    be    required, 
between  April   1st,  1913,  and  March  31st,  1914:  — 

1.  Whinstone    or    Columnar    Basalt-macadam    (100 

tons,  per  fortnight  or  200  tons  per  month) 

2.  Drainage  Pipes,  &c. 

3.  Flags,  Artificial. 

4.  Flags  Yorkshire. 

5.  Yorkshire  Kerbs,  &c. 

G.  Granite  Setts,  Kerbs,  and  Channel. 

7.  Pitch. 

8.  Tar. 

9.  Portland    Cement    (6    tons    per    month).       The 

Cement  to  be  in  accordance  with   the  British 

Standards  Specification). 
10.   Lias  Lime. 
IP.  Slag  (Lump,  Macadam,  and  Screenings,  500  tons 

per  month). 
!■:.   Bottles  and  Corks. 

13.  Carbolic  Acid. 

14.  Carholised  Oil. 

15.  Disinfectant  Fluid. 

16.  Disinfectant  Powder. 

17.  Formalin. 

18.  Formalin  Tabloids. 

19.  SO,  Tubes. 

20.  Brushes:     (a)  Miscellaneous;     (6)  Scavenging. 

21.  Drysalteries,  &c. 

22.  Oils    (except  lubricating). 

23.  Oils,  Lubricating. 

24.  Paint-. 

Specifications,  Forms  of  Tender  (in  duplicate 
all    requisite    information,    may    be    obtained    at    my 
Office;  applications  to  he  accompanied  by  addn 
foolscap  envelopes  (unstamped). 

Sealed  Tendej  .  addt  lased  to  the  Chairman  of  the 
Highway-  Committee,  and  endorsed  "Tenders  lor 
Annual  Supplies."  must  be  delivered  at  the  Office  of 
the  Town  Clerk,  West  St.  Mary's-gafe,  Grimsby,  not 
later  than   noon  on    Friday,  January  31st,  1913. 

(By  oi 
H,    <:.LBERT    WHYATT,assoc.m.ins] 
Borough    Engineer   and    Sni 
Municipal   Build 
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Minutes  of  Proceedings 


Cornish  Road 
Organisation  ; 

The  County 
Surveyor's 
Proposals. 


In  our  issue  of  November  29th 
we  referred  to  the  proposals 
which  Mr.  A.  E.Brookes  recently 
put  before  his  council  with 
regard,  to  the  organisation  of  the 
principal  roads  of  that  county.  As 
will  be  seen  from  a  report  in  our  issue  last  week, 
the  council  have  decided  not  to  entertain  the  ques- 
tion of  forming  secondary  or  subsidised  roads,  but 
have  agreed  to  main  and  recommend  for  dismaining 
the  roads  in  the  schedules  of  Mr'.  Brookes'  second 
report — that  is  to  say  the  roads  which  the  county 
surveyor  recommends  for  maining  and  dismaining 
on  the  assumption  that  no  subsidised  roads  are  to 
be  created.  The  council  have,  however,  without 
committing  themselves  to  any  definite  policy, 
admitted  the  principle  of  forming  a  second  class  of 
main  roads.  This  has,  of  course,  been  done,  in 
effect,  in  those  counties  in  which  the  mileage  of 
county  roads  is  much  more  than  sufficient  to  include 
all  the  main  roads  which  are  such  in  fact ;  but 
there  are  features  of  the  present  case  which  demand 
special  attention.  When  a  council  takes  over  main 
roads  which  have  been  maintained  as  such  for  many 
years,  it  may  not  be  necessary  for  the  district 
council  to  expend  any  considerable  sums  of  money  in 
order  that  these  roads  may  be  fit  to  become  official 
main  roads  ;  but  when  changes  in  traffic  conditions 
have  led,  as  they  have  in  Cornwall,  to  such  a  state 
of  affairs  that  a  considerable  amount  of  dismaining 
is  necessary  as  well  as  of  maining  in  order  to  create 
a  system  of  county  roads,  it  is  clear  that  a  consider- 
able mileage  of  the  roads  to  be  mained  is  likely  to 
demand  large  expenditure  per  mile  before  these 
roads  can  be  taken  over  by  the  county  council. 

Mr.  Brookes  mentions  £500  a  mile  as  the  pro- 
bable cost  to  the  district  councils  of  preparing  the 
roads  for  maining,  and  he  points  out  that  the  Road 
Board  will  be  prepared  to  give  favourable  considera- 
tion to  applications  for  advances  by  way  of  loan  to 
the  district  councils  for  this  purpose.  Considering 
that  it  is  exceedingly  unlikely  that  the  Local 
Government  Board  would  interfere  with  any 
arrangements  with  regard  to  Cornish  roads  made 
with  the  approval  of  the  Road  Board,  we  venture 
to  suggest,  and  we  strongly  recommend,  to  the 
county  surveyor  of  Cornwall,  that  he  bring  this  sug- 
gestion to  the  notice  of  his  council — namely,  that  the 
roads  shall  be  mained  without  the  expenditure  of  a 
single  penny  by  the  rural  district  council,  provided 
that  the  Road  Board  will  be  prepared  to  assist  the 
county  council  instead  of  the  district  council,  and  to 
exactly  the  same  extent.  It  cannot  fail  to  be  much 
more  economical  and  much  more  satisfactory  for 
the  county  surveyor  to  carry  out  the  work  of  recon- 
struction, with  the  assistance  if  necessary  of  a  con- 
sulting engineer,  than  to  leave  this  work  to  be  done, 
here  a  little  and  there  a  little,  by  the  district 
council.  Considering  that  the  total  mileage  to  be 
mained  will  be  more  than  seventy,  an  expenditure 
of  £500  a  mile  amounts  to  £35,000.     The   light- 


hearted  manner  in  which  the  local  authorities  con- 
template such  expenditure,  and  the  way  in  which 
they  seem  to  assume  that  officials  whose  time  is 
fully  occupied  with  their  ordinary  duties  can  econo- 
mically spend  an  extra  £10,000  a  year  or  so,  is  a 
matter  to  astonish  those  who  have  been  concerned 
with  the  expenditure  of  private  capital  or  depart- 
mental funds. 

Looking  at  the  report  as  a  whole,  we  are  bound 
to  say  that  Mr.  Brookes'  original  proposal  seems  to 
be  the  best  under  the  circumstances.  If,  however, 
no  secondary  roads  are  created,  but  two  classes  of 
main  roads,  it  may  be  suggested  that,  having 
regard  to  the  nature  of  traffic  developments  in 
Cornwall,  the  shape  of  the  county,  and  the  trend  of 
public  opinion  towards  the  creation  of  a  class  of 
trunk  roads  subsidised  by  the  State,  it  would  be  as  well 
to  consider  the  possible  future  advantage  of  such  a 
division  of  the  main  roads  as  will  make  the  first 
class  of  these  roads  a  probably  suitable  portion  of  a 
national  trunk  road  system.  Looking  at  the  matter 
from  every  point  of  view,  it  seems  likely  that  the 
best  solution  will  be  obtained  if  the  county  surveyor 
be  instructed  to  draw  up  a  further  report  reviewing 
the  whole  situation,  not  only  in  the  light  of  Cornish 
circumstances,  but  also  with  a  view  to  the  econo- 
mical expenditure  of  possible  Road  Board  grants, 
and  the  present  tendencies  of  administrative 
developments. 


The 
Road  Board's 
Cash  Balance. 


There  has  recently  been  a  good 
deal  of  criticism  of  the  Road 
Board's  alleged  "  policy  "  of 
"  hoarding  "  its  funds,  and  the 
matter  was  the  subject  of  discussion  in  the 
House  of  Commons  on  the  20th  of  last  month, 
when,  as  reported  in  our  issue  of  December  27th, 
Mr.  Masterman  effectually  disposed  of  the  bulk  of 
the  criticism  by  showing  that  the  real  balance  was 
much  smaller  than  was  supposed.  It  must  also  be 
remembered  that  the  Board  was  keeping  in  hand  a 
large  sum  in  case  it  should  be  wanted  for  an  impor- 
tant scheme  of  road  improvement  in  the  London 
area.  In  our  own  view  the  Road  Board  is  a  body 
sufficiently  responsible  to  be  entrusted  with  the 
spending,  at  its  own  discretion,  of  a  mu^h  larger 
balance.  We  consider,  moreover,  that  the  accumula 
tion  of  a  substantial  reserve  is  desirable.  In  the 
first  place,  we  regard  it  as  good  economy  to  under- 
take the  more  costly  works  of  reconstruction  which 
are  needed  on  so  large  a  mileage  of  country  roads, 
before  expending  on  crust  or  surface  improvement 
considerable  sums,  the  full  value  of  which  cannot  be 
obtained,  on  roads  which  are  lacking  in  important 
elements  of  stability  and  of  economical  mainten- 
ance. We  do  not  want  to  see  the  board  putting  the 
cart  before  the  horse.  To  deal  adequately  with 
such  work  the  individual  grants  should  be  large, 
and  in  some  cases  the  Road  Board  will  have  to  con- 
tribute the   bulk  of  the   sum  required  if   the  work 
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is  to  be  done  at  all.  Secondly,  looking  at 
the  board's  activities  as  a  whole,  it  can  hardly 
be  denied  (hat  the  central  department  will  be  in  a 
better  position  as  regards  the  intelligent  distribu- 
tion of  grants  when  a  suitable  technical  staff  has 
been  appointed  capable  of  furnishing  independent 
and  authoritative  reports  as  to  the  needs  of  the 
different  areas  claiming  attention,  and  of  ensuring 
the  carrying  out  of  important  works  of  reconstruc- 
tion in  a  manner  which  will  adequately  embody  the 
local  knowledge  of  the  surveyors.  To  put  this 
aspect  of  the  matter  in  a  nutshell,  the  surveyors  to 
local  authorities  ought  not  to  be  subject  to  financial 
control  by  a  central  department,  unless  that  depart- 
ment be  served  by  skilled  engineers  who  will  see 
that  engineering  considerations  are  not  subordinated 
to  finance  and  procedure.  On  the  occasion  already 
referred  to  the  Financial  Secretary  of  the  Treasury 
stated  that  it  was  hoped  to  accumulate  £1,000,000 
in  anticipation  of  a  period  of  unemployment;  and 
if  this  means  that  important  road  improvement 
works  will  be  carried  out  with  the  help  of  able- 
bodied  and  properly  trained  uavvies,  the  men  from 
the  shires  who  are  employed  on  large  engineering 
contracts,  the  prospect  is  favourable.  We  cannot 
help  looking  with  suspicion,  however,  on  the 
expression  "  more  or  less  unskilled  work"  which 
was  used  by  Mr.  Masterman  on  this  occasion,  and 
we  provisionally  enter  a  protest  against  the  employ- 
ment on  the  roads  of  the  normally  unemployed. 

Mr.  Masterman's  statement  that  the  Road  Board 
had  been  called  into  existence  to  meet  the  transi- 
tion from  one  sort  of  traffic  to  another,  and  the 
remarks  made  by  the  Parliamentary  Secretary  to 
the  Board  of  Trade  with  regard  to  dealing  with 
road  maintenance  questions  in  a  comprehensive  and 
systematic  manner  (p.  723,  November  22nd),  are 
suggestive  of  the  consideration  that  local  authori- 
ties had  better  decide  now  whether  they  would 
like  to  see  the  Road  Board's  scope  and  authority 
extended,  or  would  prefer  to  see  the  present  system 
brought  to  a  sudden   termination. 


The  institute 
of  Sanitary 
Engineers. 


On  Monday  evening  last  Mr 
H.  Percy  Boulnois  inaugurated 
his  term  of  office  as  president  of 
the  Institute  of  Sanitary  Engi- 
neers by  the  delivery  of  a  characteristic  address. 
The  institute  is  singularly  fortunate  in  the  men 
whom  it  secures  from  time  to  time  to  preside  over 
its  fortunes.  Mr.  Boulnois'  qualifications  for  the 
office  which  he  has  just  assumed  are  so  well  known 
as  to  be  beyond  dispute.  He  succeeds  another 
eminent  sanitary  engineer,  Mr.  A.  J.  Martin,  who 
has  held  office  for  two  years,  and  to  whom  the  new 
president  paid  a  very  warm  tribute.  We  have 
ventured  to  describe  Mr.  Boulnois'  address  as 
"  characteristic  ;  "  and  a  perusal  of  it  reveals  those 
qualities  of  humour  and  sound  common  sense  which 
will  justify  that  epithet  in  the  eyes  of  all  who  know 
the  author,  fn  seeking  at  the  outset  for  a  defini- 
tion of  the  term  "sanitary  engineer,"  the  president 
was  unable  to  light,  upon  anything  which  was 
adequate  to  describe  the  profession  in  its  modern 
development.  He  was  consequent^'  constrained  to 
make  a  detinit  ion  of  his  own,  which  we  think  will 
he  found  sufficient  for  a  longtime  to  come.  It  is 
this  :  "'  A  sanitary  engineer  is  a  man  who,  having 
fully  qualified  himself  as  a  civil  engineer,  eventually 
specialises  in  the  direction  of  sanitary  works."  In 
ihe  light  of  this  excellent  definition,  Mr.  Boulnois 
later  in  his  address  proceeded  to  consider  what  form 
ol  special  u  fining  and  education  is  best  calculated 
bo  fit  a  man  to  succeed  in  the  sanitary  engineering 
ion.  Having  shortly  reviewed  some  of  the 
bich  have' been  expressed  on  this 
subject,  he  went,  on  to  lay  down  certain  guiding 
principles  rather  than  to  deal  with  those  matters 
of  minor  detail  which  too  frequently  are  I  b 
topics  of  so-called  edi  cussions. 
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should  be  a  thorough  scientific  grounding  and  that 
the  intelligence  and  general  capacity  of  the  student 
should  be  expanded.  To  quote  his  own  words : 
"  One  of  the  most  difficult  things  to  learn  is  the 
knowledge  of  how  to  learn,  and  how  to  apply  that 
knowledge  when  acquired.  .  .  .  The  mere 
successful  passing  of  an  examination  does  not  always 
mean  that  a  young  man  is  sure  of  success  in  the 
battle  of  life."  Mr.  Boulnois'  plea  for  the  reten- 
tion of  the  pupilage  system  will  be  noted  with 
interest,  and  there  are  few  who  will  disagree  with 
him  in  his  assertion  that  practical  training  is  only 
to  be  found  under  actual  professional  and  com- 
mercial conditions,  which  obviously  cannot  obtain 
in  educational  establishments.  Education  in  sani- 
tary matters  is  required  not  only  by  experts,  but 
also  in  a  lesser  degree  by  the  general  public,  if  the 
best  results  are  to  be  achieved.  There  is  a  very 
widespread  ignorance  in  regard  to  personal  and 
domestic  hygiene,  which  must  speedily  be  overcome. 
To  this  end  we  agree  that  much  good  may  accrue 
from  the  "National  Health  Week"  which  was 
inaugurated  last  year,  the  idea  emanating  from  Mr. 
Boulnois'  predecessor  in  the  chair.  Mr.  Boulnois' 
address  will  be  found  in  another  column,  and  is  well 
worthy  of  perusal.  We  cordially  wish  him  a  very 
successful  year  of  office. 


Pollution  of 

Water  in 

Mains. 


A  curious  case  of  the  pollution 
of  water  iu  city  mains  is  given  by 
Mr.  H.  L.  Lucas  in  the  annual 
report  of  the  Department  of 
Public  Works,  Chicago.  The  quality  of  the  water 
proving  to  be  bad,  an  inspection  was  made,  and  the 
discovery  made  that  a  greenhouse  pump  at  times 
forced  water  of  very  impure  quality  into  the  city 
service  pipe.  This  pump  drew  water  from  a 
manure  tank  wrhich  was  also  used  to  drain  a  privy. 
It  forced  this  water  at  60-lb.  pressure  into  a  hose 
connection,  where  it  was  sprayed  on  to  the  plants 
in  the  greenhouse.  The  city  service  pipe  was 
connected  to  the  rising  main  from  the  pump,  so  that, 
when  necessary,  a  valve  could  be  opened  admitting 
clean  water  to  the  pump  delivery  pipe  in  order  that 
it  also  could  be  sprayed  on  to  the  flowers.  It  is  to 
be  gathered  that  there  was  also  some  ingenious 
device  by  which  the  flow  of  water  through  the 
manure  water  pipe  was  stopped,  or  partially 
stopped,  while  the  water  from  the  city  main  was 
being  delivered.  It  was  thus  quite  a  simple  matter, 
by  leaving  the  valve  on  the  city  main  open,  to  pump 
the  water  from  the  manure  tank  into  the  city  main 
at  60-lb.  pressure.  Of  course  the  intention  was 
that  whenever  the  cistern  pump  was  started  the 
city  service  pipe  valve  should  be  shut  off, 
but,  like  other  good  intentions,  it  apparently 
failed.  But  this  was  not  all ;  it  was  found  that 
there  were  twenty-four  other  greenhouses  with 
manure  tanks,  pumps,  and  cross  connections 
to  the  city  main  complete,  similarly  arranged, 
while  forty-eight  factories  had  cross  connections 
to  the  mains  from  pumps  drawing  water  from  the 
river.  As  some  of  these  connections  were  6  in.  in 
diameter,  and  as  the  pumps  in  all  cases  produced 
greater  pressure  than  was  maintained  in  the  city 
mains,  and  as  positive  proof  was  afforded  of  these 
pumps  forcing  river  water  into  the  city  mains,  it 
was  clear  that  some  cause  existed  for  the  complaints 
received  as  to  the  quality  of  the  water.  In  yet 
another  case,  a  river  connection  in  a  tannery  was 
found  to  have  a  cross  connection  open  to  the  house 
pumps,  so  that  whenever  the  pump  was  started,  it 
forced  river  water  into  the  public  mains. 

These  simple  devices  for  augmenting  the  water 
supply  of  Chicago  deserve  serious  attention.  It  is 
a  serious  reflection  that  such  wholesale  gross  pollu- 
tion of  water  in  the  public  mains  of  a  great  city 
should  be  possible,  and  it  demonstrates  the  irnport- 
ance  of  keeping  all  services  under  regular  observa- 
tion, The  householder  or  factory  owner.or  other 
1  practically  whatever  he  likes 
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with   ill.'    □  '    ivith  his   building,  and 

unless  propel?  supervision  is  given  he  inaj  u< 
waste  ihe  water,  but,  as  facts  show,  may  pollute  it 
grossly.  The  report  referred  to  provides  a  farther 
example  of  the  kind  quoted  recently  by  Dr.  Thresh 
in  his  paper  read  before  the  Institution  of  Water 
Engineers  showing  how  easily  a  water  supply,  pure 
at  the  source,  may  come  under  suspicion  owing  to 
causes  which  have  nothing  to  do  with  the  effii 
of  the  methods  in  use  to  ensure  its  purity  and  to 
effect  its  proper  distribution.  ft  is  not  bnlj  in 
Chicago  that  inspections  are  nec<  ■   ar  - 


Results  of 

Water 

Sterilisation. 


We  give  elsewhere  in  these 
particulars  relating  to  a 
number  of  towns  where  sterilisa- 
tion of  the  water  supplies  by 
means  of  hypochlorite  has  been  adopted,  showing 
the  remarkable  decrease  in  the  typhoid  dKsda 
death  rates  which  has  Followed  the  treatment  of 
the  water  in  every  case.  These  are  practical^  the 
lirst  statistics  which  have  come  to  hand,  arid  it  is  to 
be  hoped  that  they  will  be  followed  by  many  more 
which  will  prove  still  further  the  enormous  advan- 
tages of  adopting  sterilisation  when  the  quality  of 
water  is  open  to  question.  It  is  clear,  from  the 
figures  given,  that  reductions  of  from  40  to 
50  per  cent  in  the  typhoid  rates  have  followed 
the  introduction  of  hypochlorite  in  the  worst  cases, 
while  in  others  we  hear  of  complete  immunity  from 
the  disease.  It  is  not,  however,  to  be  supposed 
that  the  most  polluted  water  could  cause  typhoid  if 
the  process  of  purification  were  thorough,  and  if  no 
subsequent  contamination  took  place  ;  for,  assuming 
that  the  disease  is  due  to  the  presence  of  typhoid 
germs  in  water,  it  is  clear  that  there  can  be  no 
infection  where  the  germs  have  been  removed.  It 
is,  therefore,  certain  that  the  only  reason  why  the 
dia  tli -rate  from  typhoid  did  not  fall  to  nil  where 
water  was  sterilised  was  that  there  were  sources  of 
contamination,  such  as  private  water  supplies 
untreated,  dust,  flies,  rubbish-heaps,  and  so  forth. 

One  may  well  imagine  that  in  any  city  which  has 
endured  an  annual  typhoid  epidemic  of  considerable 
magnitude. for  many  years  there  must  of  necessity 
exist  a  large  number  of  sources  of  contamination 
outside  the  water  supply,  and  that  the  number  of 
carrier  cases  must  also  be  large.  It  is  therefore 
surprising  and  gratifying  to  find  that  in  some 
instances  epidemics  appear  to  have  been  practically 
stamped  out  at  ouce,  while  the  very  large  percentage 
of  reduction  obtained  in  the  city  of  Toronto  under 
most  unfavourable  conditions  is  certainly  remark- 
able. The  same  may  be  said  in  the  case  of  Balti- 
more, where  there  were  1,964  cases  of  typhoid  in 
the  year  ending  May  31st,  1911,  and  where  the 
reduction  in  the  number  of  cases  was  41  per  cent. 
It  is  certainly  to  be  anticipated  that  there  will  be  a 
further  decrease  in  the  future.  The  figures,  where 
they  are  available,  appear  to  show  a  steady  reduction 
in  the  typhoid  rate,  as  may  be  seen  in  the  case  of 
Evanston,  Illinois,  where  there  were  forty-nine  cases 
in  December  before  sterilisation  was  adopted,  twelve 
cases  iu  January  after  its  adoption,  and  nine  in 
February.  It  would  be  still  more  interesting  if  the 
total  number  of  cases  of  diseases  of  all  kinds  and  of 
deaths  were  available,  for  the  reason  that  it  is 
believed  that  the  sterilisation  of  water  not  only  pre- 
vents typhoid  fever,  but  also  causes  a  marked 
reduction  in  the  number  of  cases  of  other  diseases 
not  generally  considered  as  being  water-borne. 


The  claims  of  the  higher 
hygiene  and  sanitation  are  to 
find  fitting  expression  this  year 
at  Exeter  under  the  auspices  of 
the  Royal  Sanitary  Institute,  and 
the  people  of  the  city,  with  the  Mayor  at  the  head 
of  the  movement,  last  week  appointed  a  Reception 


Exeter 

and  the 

Royal  Sanitary 

Institute. 


Committee,  together  with  the  customary  officials,  to 
make  the  necessary  arrangements  antecedent  to  and 
during  the  sitting  of  the  congress  in  July  next.  The 
omens  would  certainly  appear  to  be  favourable  for 
the  success  of  the  gathering,  for  the  Reception 
Committee  is  not  only  conspicuous  for  the  strong 
individuality  of  its  constitution,  but  also  for  the 
spontaneity  with  which  its  members  sought  to 
assume  service  in  what  must  certainly  prove  to  be 
an  onerous  as  well  as  a  self-imposed  task.  There 
was  something  peculiarly  appropriate  m  the 
»•  at  the  meeting  held  at  the  Guildhall  of 
Mr.  H.  Percy  Boulnois,  chairman  of  the  Council  of 
the  Royal  Sanitary  Institute,  for  it  happens  that 
among  other  important  municipal  posts  previously 
held  by  that  gentleman  was  that  of  city  surveyor  of 
Exeter.  In  his  speech  Mr.  Boulnois  insisted  that 
legislation  in  sanitary  matters  had  gone  far  enough 
for  the  present,  and  that  what  was  wanted  was  more 
education.  It  is  to  be  expected  that  the  welcome 
extended  to  the  Royal  Sanitary  Institute  by  the 
citizens  of  Exeter  will  be  all  the  more  cordial 
because  the  institute  stands  for  the  educative  factor 
in  a  progressive  science  that  touches  so  closely  the 
well-being  of  all  who  constitute  the  State. 


.  At  a  recent  Northern   District 

Haulage*"'  meeting    of    the     Institution    of 

Municipal  Engineers,  held  at 
Newcastle,  a  very  instructive  paper  on  "  Light 
Mechanical  Haulage  "was  read  by  Mr.  John  Robinson, 
thesnrveyi  rtothe  Darlington  Rural  District  Council. 
Mr.  Robinson,  who  is  a  whole-hearted  advocate  of 
in,  explained  that  the  conditions 
which  obtain  in  his  district  are  rather  exceptional, 
owing  to  inadequate  railway  accommodation.  Some 
description  of  mechanical  haulage  is  therefore 
almost  imperative  if  the  work  of  his  department 
is  to  be  carried  out  in  a  satisfactory  manner.  The 
experience  which  he  has  gained  has  consequently 
been  very  large  and  varied,  and  the  surveyors  to 
other  authorities  who  are  contemplating  the  adop- 
tion of  mechanical  traction  will  much  appreciate 
the  value  of  his  paper.  We  have  on  former  occa- 
sions dealt  with  the  subject  generally,  and  we 
cannot  repeat  now  what  we  have  already  said.  We 
may,  however,  direct  attention  to  the  advantage  of 
direct  working  as  against  hiring,  as  pointed  out  in 
the  paper,  ft  is  possible  for  a  Council  using  direct 
labour  to  ensure  that  the  least  possible  damage 
will  be  done  to  the  roads,  by  insisting  upon  the 
men  continually  crossing  their  tracks  as  they  are 
coming  and  going.  Moreover,  during  the  wet 
months  the  engine  may  lie  converted  and  used  as  a 
roller. 


In    our   issue    of    January  3rd 

ThS  Sdlfe8"1  we  Publisned  il  letter  wllich  Sir 
Carpeting  System.  Geoi'ge  Gibb,  chairman  of  the 
Road  Board,  addressed  to  the 
Time*,  pointing  out  that  the  "  scientific  work  of 
the  Road  Board  "  had,  in  a  previous  issue  of  that 
journal,  been  improperly  associated  with  special 
references  to  the  carpeting  system.  Sir  George  Gibb 
made  it  quite  clear  that  the  board  have  not  given 
precedence  to  one  method  over  another,  and  have  no 
present  intention  of  doing  so.  This  was,  of  course, 
well  understood  by  our  readers,  who  know  that 
the  board  will  consider  recent  developments  strictly 
on  their  merits  ;  and  surveyors  pay  little  attention 
to  the  implied  reflections  on  their  own  compe- 
tence which  so  frequently  appear  in  the  lay  Press 
under  such  headings  as  "  Automobilism.''  The 
special  attention  which,  it  is  understood,  the 
board's  consulting  engineer  is  giving  to  the  carpet- 
ing system  is  the  natural  consequence  of  the 
uncertainty  which  exists  as  to  the  range  of  applica- 
tion of  the  principle  to  highways  generally,  and  the 
success  which  has  followed  its  adoption  in  the  case 
of  city  streets. 
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The  Effect  of  Hypochlorite  Sterilisation  of  Water 
upon  the  Death-Rate. 

By   H.   C.   H.    SHBNTON. 


Bacteriologists  have  shown  the  efficiency  of  small 
quantities  of  chlorine  for  the  removal  of  coli  from 
clear  waters.  It  was  therefore  to  be  inferred  that  the 
disease  and  death  rates  from  typhoid  would  show  a 
marked  decrease  where  polluted  supplies  have  been 
dealt  with  by  this  method.  In  order  to  obtain  these 
figures,  however,  time  must  elapse,  facts  must  be 
gathered,  tabulated  and  published.  Thus  the  actual 
results  whereby  any  useful  comparisons  and  con- 
clusions may  be  arrived  at  are  only  just  beginning 
to  come  to  hand.  These,  again,  must  be  received 
with  due  caution,  for  in  many  instances  the  applica- 
tion of  hypochlorite  has  been  effected  by  very  crude 
methods,  it  has  been  intermittent  and  partial,  and 
while  the  water  supply  may  have  been  the  chief 
source  of  the  disease,  there  may  have  been  other 
causes  dealt  with  at  the  same  time,  or  left  to  spread 
the  disease.  It  stands  to  reason  that  sterile  water 
cannot  cause  typhoid,  and  that,  having  sterilised  the 
water  sufficiently  ,and  continuously,  one  source  of 
danger  must  have  been  removed.  Where,  however, 
from  any  cause  sterilised  water  was  reinfected,  or 
where  the  process  was  partial  or  intermittent,  the 
results  of  sterilisation  would  be  poorer  than  in  cases 
where  the  process  provided  the  consumer  with  pure 
water  at  the  tap. 

DR.     THRESH'S    WORK. 

In  the  first  place,  it  is  to  be  noted  that  Dr.  Thresh, 
in  his  paper  read  before  the  Institution  of  Water 
Engineers,  tells  of  a  town  drawing  its  supply  from 
a  river  polluted  with  the  crude  sewage  of  another 
town  during  a  typhoid  epidemic.  Yet  the  consumers 
drank  this  water  without  harm  after  it  had  been 
treated  with  hypochlorite,  and  not  a  single  case  of 
typhoid  occurred.  Evidently  no  other  source  of  sup- 
ply was  available,  and  it  is  to  be  concluded  that 
Dr.  Thresh's  method  saved  many  lives.  It  is  doubt- 
ful whether  anyone  will  maintain  that  the  natural 
purification  afforded  by  the  passage  of  crude  sewage 
along  10  miles  of  river  would  remove  the  typhoid 
germs.  Such  a  contention  is  possible,  but,  assuming 
that  typhoid  gemis  were  drawn  out  of  the  river  in 
the  drinking  water,  it  is  abundantly  clear  that  Dr. 
Thresh's  prooe-s  killed  them,  and  the  good  results 
were  to  have  been  expected. 

MR.    KEMNA's    STATEMENT. 

Mr.  Adolph  Kemna,  at  the  same  meeting,  stated 
that  "in  one  case,  exactly  ten  days  after  starting  the 
application  of  chlorine,  an  epidemic"  (of  typhoid) 
"  was  suddenly  arrested,  and  the  diagram  showing 
the  number  of  cases  fell  abruptly  to  zero"  —  the 
number  of  water  consumers  in  this  case  being 
.300,000. 

AMERICAN     STATISTICS — NORTH     YAKIMA. 

The  following  statistics  relating  to  the  prevalence 
of  typhoid  fever  before  and  after  the  introduction  of 
hypochlorite  for  the  sterilisation  of  water  were  given 
in  a  paper  read  at  the  International  Congress  of 
Applied  Chemistry  by  Mr.   C.   A.   Jennings:  — 

At  North  Yakima,  Washington,  there  was  an  epi- 
demic of  typhoid  in  1910.  Water  sterilisation  began 
on  July  9,  1911,  and  during  the  period  from  Septem- 
ber, 1911,  to  June,  1912,  there  was  not  a  single  death 
from  typhoid  fever,  and  only  one  case  was  reported 
between  December  22,  1911,  and  June  1,  1912.  It 
should  be  noted  that  the  chief  source  of  contamina- 
tion was  also  cut  off,  when  discovered;  but.  at  the 
he  source  of  supply  is  a  mountain  stream  open 
to  contamination,  and  the  freedom  from  typhoid 
since  sterilisation  was  adopted  points  to   if-  value. 

COUNCIL    BLUFFS. 

At  Council  Bluffs,  Iowa,  a  typhoid  epidn  mic      bar! 
ing  in  the  autumn  of  1909,  ended  with  the   introduc- 
tion  of  hypochlorite    in   April,  1910.    In    iin 

twenty-five  months  up  to  June,  1912,  then    wen l.\ 

five   death-    from    typhoid    fever   in    a    population    < 
30,000,    and    one-   of   these    was    that    of    an    imported 
K or  the  eight  month-  following  the  introduction 
of  hypochlorite   there    was    not   a    single   death    from 
typhoid  fever. 

CLEVELAND. 

At  Cleveland,  Ohio,  there  was  a  remarkable  reduc- 
tion in  the  disease  and  death  rate  from  typhoid   fol- 


lowing the  introduction  of  hypochlorite  sterilisation 
in  September,  1911 ;  159  cases  and  19  deaths  were  re- 
ported in  September,  while  for  the  following  eight 
months  there  were  in  all  180  cases  and  28  death's. 
Typhoid  had  been  prevalent  to  a  great  degree  pre- 
viously, as  may  be  gathered  from  the  following 
figures:  From  October  1,  1907,  to  June  1,  1908,  there 
were  290  cases  and  46  deaths;  during  the  same  period 
ending  June  1,  1909,  there  -were  311  cases  and  52 
deaths;  to  June  1,  1910,  there  were  343  cases  and  66 
deaths;  to  June  1,  1911,  there  were  347  oases  and  65 
deaths;  but  from  October  1,  1911,  to  June  1,  1912 
(during  which  period  the  water  was  sterilised)  there 
were  180  cases  and  28  deaths,  a  reduction  of  44  per 
cent  in  the  number  of  oases  and  50'8  per  cent  in  the 
number  of  deaths  on  the  four  preceding  years.  It  is 
only  reasonable  to  conclude  that  this  reduction  was 
due  to  the  sterilisation  of  the  water. 

ERIE. 

At  Erie,  Pennsylvania,  an  enormous  decrease  in 
the  typhoid  rates  is  shown  in  comparing  the  twelve 
months  ending  May  31,  1911,  with  the  following 
twelve  months  ending  May  31,  1912.  In  the  first  year 
the  number  of  cases  was  1,140,  and  the  number  of 
deaths  136,  while  in  'the  following  year  the  number 
of  cases  was  92  and  the  number  of  deaths  11.  It  is 
to  be  noted  that  hypochlorite  was  applied  to  the  water 
first  on  March  15,  1911,  so  that  the  fall  in  the  typhoid 
rate  is  claimed  to  be  due  to  the  sterilisation  of  the 
water  after  that  date.  There  seems,  moreover,  to  be 
no  question  as  to  the  immense  improvement  effected, 
for,  comparing  the  figures  with  preceding  years,  it 
appears  that  in  the  twelve  months  ending  May  31, 
1910,  there  were  202  oases  and  29  deaths,  and  in  the 
twelve  months  ending  May  31,  1909,  there  were  153 
cases  and  16  deaths.  This  water  supply  is  drawn 
from  Lake  Erie,  and  it  seeans  -obvious,  first,  that  this 
polluted  water  caused  typhoid  at  a  rapidly  increasing 
rate,  and,  secondly,  that  this  rate  was  reduced  enor- 
mously directly  the  water  was  sterilised. 

TORONTO. 

At  Toronto,  Ontario,  the  circumstances  are  evi- 
dently peculiar,  and  it  is  apparent  that  the  autho- 
rities were  driven  to  extremities.  One  might  have 
expected  a  worse  typhoid  rate  and  a  greater  fall 
after  the  introduction  of  hypochlorite,  but,  as  far 
as  may  be  gathered  from  the  Canadian  Press,  the 
emergency  treatment  of  the  water  was  very  crude. 
Also  it  is  probable  that  the  typhoid  had  taken  such 
a  strong  hold  upon  the  city  that  for  some  time  fol- 
lowing the  sterilisation  of  the  water  there  were 
plenty  of  sources,  of  infection  besides  the  water  sup- 
ply. It  is  to  be  noted,  in  the  first  place,  that  Dr. 
George  Nasmith  reported  on  the  water  supply  of 
Toronto  as  follows:  "I  may  say  that  last  year  our 
intake  plugged  with  sand,  and  we  were  forced  to 
short  circuit  our  water  supply  and  take  it  from  the 
bay,  into  which  all  our  sewage  empties.  We  had  the 
makings  of  the  largest  typhoid  epidemic  ever  known 
on  this  continent,  but,  fortunately,  we  had  hypo- 
chlorite to  depend  on,  and  we  came  through  with  a 
typhoid  death-rate  of  20  per  100.000  in  1911  as  com- 
pared with  45  per  100,000  in  1910."  During  the  first 
two  months  of  1910  there  were  723  per  cent  more 
cases  and  450  per  cent  more  deaths  from  typhoid 
than  the  average  for  the  same  two  months  during 
th©  preceding  five  years.  Hypochlorite  treatment 
was  started  in  March,  1910,  and  an  immediate  reduc- 
tion in  the  number  of  cafes  was  effected.  This  hap- 
pened, however,  before  the  condition^  related  by 
Dr.  Nasmith  occurred.  This  extra  pollution  of  the 
water  apparently  caused  a  rise  in  the  typhoid  rates 
for  two  consecutive  months  in  1911.  This  fact  sug- 
gests either  that  the  water  was  not  sufficiently  steril- 
ised or  else  that  some,  of  the  consumers  managed 
to  get  it  in  an  unsterilAsed  condition,  and  the  infor- 
mation is  mil  a/8  clear  a.  proof  of  the  absolute 
efficiency  of  the  procc-s  as  one  could  desire.  There 
probably  were  other  causes  of  infection.  It  is,  how- 
ever, fairly  clear,  taking  everything  into  considera- 
tion, that  (he  addition  of  hypochlorite  to  the  water 
effected  a  remarkable  change  for  the  better.  Although 
the  water  was  polluted  with  sewage  known  to  he 
typhoid-infected,   the   disease   and   death    rates    were 
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lower  than  in  former  years.    The  first  four  months  of 

L912  nli)  sihow  64  per  cent  fewer  oases  than  occurred 

hi  the   same   period  in  1911,  -and  65  per  cent  fewer 

t!i:m    the    average   for  the    aame    periods   from 

1910  inclu  ive,  and  iJ'1  pex,  cent  fewer  deaths. 

BALTIMORE. 

At  Baltimore,  where  there  is  an  annual  typhoid 
no,  there  has  been  a  considerable  decrease  in 
the.  number  of  eases  since  hypochlorite  was  applied 
at  the  beginning  of  June,  1911.  From  June  1,  1910, 
to  May  31.  1911,  there  were  1,964  cases  and  233  deaths, 
while  in  the  following  twelve  month-',  ending  May  31, 
1912,  while  using  hypochlorite,  there  were  1,155  oases 
and  160  death-.  "  While  these  figures  show  reductions 
of  41  per  cent  and  31  per  cent  respectively,  it  might 
have  been  hoped  that  such  an  appalling  number  of 
oases  might  have  been  prevented,  and  it  would  be 
interesting  to  know  a  little  more  causes 

of  infection  other  than  the  wafer.  However,  here 
again  it  is  apparent  that  a  marked  decrease  in  the 
di  ease  and  death  rates  followed  the  use  of  hypo- 
chlorite. 

JiVANSTON. 

At  Evanstoai,  Illinois,  sterilisation  was  started  on 
December  19,  1911.  The  effect  would,  of  course,  not 
be  apparent  for  ten  days,  the  period  of  incubation. 
Thus  the  number  of  cases  dm  December  would  not 
be  appreciably  affected,  while  the  January  returns 
would  show  the  result  of  the  water  treatment.  It 
is  therefore  interesting  to  note  that  there  were  49 
cases  in  December,  12  cases  in  January,  and  9  in 
February. 

WAUKEGAN. 

At  Waukegan,  Illinois.,  a  total  of  82  cases  in  March 
was  reduced  to  66  in  April  and  26  in  May,  hypo- 
chlorite having  been  used  for  the  first  time  on  April 
16,  1912. 

MINNEAPOLIS. 

At  Minneapolis  there  were  39  typhoid  death-  in 
the  ten  months  before  hypochlorite  was  used,  and  - 
deaths  in  the  ten  months  following.  There  was  an 
abnormal  amount  of  typhoid  fever  in  the  years 
19119-10,  the  use  of  hypochlorite  being  started  late  in 
1910  and  having  since  been  continued  without  inter- 
ruption. 

OMAHA. 

At  Omaha,  Nebraska,  hypochlorite  has  been  used 
since  May,  1910.  The  death  rate  from  typhoid  fever 
was  16  per  100,000  in  1908,  26  in  1909,  67  in  1910,  and 
13  in  1911. 

JERSEY    CITY. 

At  Jersey  City  hypochlorite  treatment  was  started 
in  September,  1908,  the  average  typhoid  death-rate 
for  the  three  preceding  years  being  18'5  per  100,000, 
and  this  was  reduced  to  an  average  of  96  per  100,000 
for  the  three  years  following  the  use  of  hypochlorite 
— a  reduction  of  48  per  cent. 


At  Kansas  City,  Missouri,  the  number  of  typhoid 
deaths  reported  during  1910,  without  sterilisation 
of  the  water,  was  197,  while  for  1911,  with  hypochlorite 
treatment  in  use,  the  number  was  61,  a  reduction 
of  43  per  cent;  but  although  the  main  supply  is 
sterilised,  many  people  use  spring  water,  which  has 
been  shown  to  be  highly  contaminated,  and  which 
has  not  been  sterilised,  otherwise  the  reduction  would 
no  doubt  be  greater. 


Ottawa  Water  Supply The  Municipal  Council   of 

Ottawa  have  decided  to  cable  to  Lord  Strathcona  to 
secure  the  services  of  an  eminent  engineer  to  investi- 
gate and  report  on  the  best  method  of  securing  a 
supply  of  pure  water  for  the  city  at  the  earliest 
possible  date.  This  action  is  taken  in  consequence 
of  an  adverse  popular  vote  upon  a  filtration  scheme 
recommended  by  a  New  York  engineer. 

Effect  of  Motor-Omnibus  Traffic— Replying  to  a  com- 
munication from  the  London  County  Council  with 
regard  to  the  effect  on  roadways  of  motor  omnibuses 
and  tramcars,  the  Westminster  Works  Committee 
state  that  it  cannot  be  said  that  as  a  result  of  motor- 
omnibus  traffic  in  Westminster  there  has  been  any 
increase  in  the  cost  of  maintaining  wood-paved  roads 
originally  laid  on  present  approved  methods.  The  use 
of  the  middle  of  the  roadway  by  the  tramcars,  though 
reducing  the  area  to  be  maintained  by  the  road  autho- 
rity, tends  to  drive  the  greater  portion  of  the  general 
vehicular  traffic  to  the  other  portions,  thus  increasing 
the  cost  of  maintaining  these. 


CONCRETE  IN  ITS  LEGAL  ASPECT. 


MR.    VALENTINE   BALL    AT    THE   CONCRETE    INSTITUTE. 

The  advent  of  reinforced  concrete  as  a  material  in 
common  use  in  budding  and  engineering  works  has, 
like  mo?t  new  things,  brought  in  its  train  a  number 
of  legal  problems,  and  it  was  therefore  a  happy  idea 
on  the  part  of  Mr.  W.  Valentine  Ball  to  submit  a 
paper  on  "Concrete  in  its  Legal  Aspect"  at  the  last 
meeting  of  the  Concrete  Institute.  The  contribution 
was  erne  of  great  interest,  and  the  author  gave  a  very 
able  exposition  of  the  law  relating  to  many  matters 
affecting  the  rights  of  the  parties  concerned  in  the 
execution  of  concrete  work.  It  must  be  pointed  out, 
however,  that  the  statement  which  he  mad©  at  the 
outset  to  the  effect  that  there  is.  no  statute  law  which 
is  specially  applicable  to  the  subject  is  not  strictly 
accurate.  It  will  be  remembered  that  by  sec.  23  of 
the  London  County  Council  (General  Powers)  Act, 
1909,  that  authority  were  empowered  to  make  regu- 
"  with  respect  to  the  construction  of  budd- 
ings wholly  or  partly  of  reinforced  concrete,  and 
with  respect  to  the  use  and  composition  of  rein- 
forced concrete  in  such  construction."  These  regu- 
lations have  now  been  made,  and  are  in  force  through- 
out the  county. 

Mr.  Ball's  paper,  however,  was  not  directed  to 
technical  matters  affecting  the  actual  construction 
of  works,  but  rather  to  those  broader  legal  questions, 
many  of  which  are  by  no  means  peculiar  to  concrete 
or  reinforced  concrete  practice.  For  example,  he 
dealt  at  some  length  with  the  various  controversies 
wh  eh  are  liable  to  arise  owing  to  the  employment 
of  a  sub-contractor.  The  general  rule  of  law  in 
regard  to  this  matter,  as  stated  by  Mr.  Ball, 
>ears  to  be  peculiarly  applicable  to  rein- 
forced concrete  work;  for,  although  sub-contrac- 
tors may  be  freely  employed  if  there  is  no  stipula- 
tion in  the  contract  ,to  the  contrary,  this  is  not  the 
case  if  the  work  is  of  a  highly  special  character,  so 
that  the  employer  reasonably  and  naturally  looks 
for  the  personal  service  and  .attention  of  the  con- 
tractor. 

The  paper  further  dealt  with  other  questions,  arising 
in  the  employment  of  a  sub-contractor,  such  as  the 
party  to  whom  he  is  to  look  for  payment,  and  the 
contractor's  liability  or  otherwise  for  his  delay. 

In  regard  to  the  use  of  materials  on  the  site,  the 
author  of  the  paper  pointed  out  that  an  obligation 
upon  a  contractor  to  clear  away  old  materials  does 
not  necessaxdy  vest  those  materials  in  him.  The 
same  rule  applies  to  excavated  materials — e.g.,  bal- 
last— .and  if  a  contractor  makes  use  of  such  materials, 
the  employer  may,  in  the  absence  of  any  stipulation 
to  the  contrary,  set  off  their  price  against  the  amount 
due  under  the  contract.  The  appearance  of  defects 
after  the  completion  of  the  work  is  another  matter 
from  which  disputes  not  infrequently  arise.  The 
effect  of  the  acceptance  of  the  work  by  an  employer 
and  approved  by  his  architect  is  to  prevent  any 
liability  of  the  contractor  in  respect  of  patent  de- 
fects, As  regards  latent  defects,  however,  Mr.  Ball 
expressed  the  view  that,  apart  from  the  contract,  in 
e  of  a  defect  which  ought  to  have  been  noticed 
and  put  right  while  the  work  was  in  hand,  the  con- 
tractor would  be  held  liable.  The  legal  aspect  of 
constructional  work  of  all  kinds  is  of  the  greatest 
possible  interest  and  importance  to  those  who  are 
engaged  in  it,  and  Mr.  Valentine  Ball  wdl  receive  the 
thanks  of  a  very  wide  circle  for  his  extremely  in- 
teresting and  valuable  paper. 


Stockton    Rural    Council    and    Railway    Demurrage 

Charges.— The  question  of  the  North-Eastern  Railway 
Company's  demurrage  charges  was  discussed  at  some 
length  at  a  recent  meeting  of  Stockton  Rural  District 
Council.  The  road  surveyor  alleged  that  the  railway 
company,  to  suit  their  own  convenience,  had  detained 
the  council's  supply  of  stone  by  putting  the  wagons 
into  a  siding,  and  then  placing  as  many  as  four- 
teen wagons  into  the  station  in  one  day.  It  was 
impossible  to  deal  with  large  supplies  in  the  time 
allowed  by  the  company,  and  he  therefore  declined  to 
pay  demurrage  charges.  Mr.  R.  Ropner  said  com- 
plaints were  general  in  the  district  against  the  North- 
Eastern  Railway  Company's  demurrage  charges,  and 
lie  was  afra'd  there  would  be  no  improvement  until 
the  North-Eastern  Railway  Company  had  some  serious 
opposition  to  contend  with.  It  was  decided  to  refuse 
to  pay  the  charges,  and  to  communicate  with  the  rail- 
way company  authorities  at  York. 
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Sanitary  Engineering. 

By   H.   PERCY  BOULNOIS,  m.inst.c.e.,  f.r.san.i. 


[Mr.  Boulnoie,  who  is  the  chairman  of  council  of  the  Royal  Sanitary  Institute  and  a  past-president 
of  the  Institution  of  Municipal  and  County  Engineers,  on  Monday  evening  last  delivered  his 
inaugural  address-which  we  reproduce  herewith  as  president  of  the  Institute  of  Sanitary  Engineers, 
in  succession   to   Mr.   A.  J.   Martin,   M.Inst. -I.E.] 


The  initial  difficulty  which  presents  itself  to  all 
presidents  when  they  approach  the  question  of  their 
presidential  address  is  the  subject  which  they  shall 
choose,  or  on  what  lines  the  address  should  be  given. 
This  difficulty  is  aggravated  by  the  fact  that  former 
!,ts  always  appear  to  have  monopolised  all 
the  available  subjects.  In  my  own  case  I  feel  that 
the  task  is  even  more  difficult  than  usual,  as  I  fol- 
low a  president  who  has,  on  twro  occasions,  presented 
to  you  addresses  which  were  models  of  style  and 
original  thought.  Mr.  Arthur  Martin  has  been  an 
ideal  president;  he  has  worked  hard  for  the  insti- 
tute; he  has,  I  believe,  attended  every  meeti;v; 
during  his  two  years  of  office;  he  has  taught  us  that 
a,  man  can  take  a  keen  interest  in  his  profession  and 
at  the  same  time  find  opportunities  for  extending 
his  field  of  usefulness  in  many  other  directions. 
Such  a  president  is  difficult  to  follow,  and  I  feel  it 
the  greater  compliment  that  you  should  have  asked 
me  to  succeed  such  a  brilliant  man  as  my  friend 
Mr.  Martin. 

I  can  only  say  that  during  my  term  of  office  I  will 
endeavour,  to  the  best  of  my  ability  and  energy,  to 
maintain  the  high  standard  of  this  institute.  I  am 
very  proud  of  my  profession,  that  of  a  sanitary  engi- 
neer, and  am  still  more  proud  at  having  been 
selected  to  fill  the  exalted  position  of  president  of 
the  Institute  of  Sanitary  Engineers. 

THE    SANITARY    ENGINEER. 

The  above  sentence  leads  me  at  once  to  the  im- 
portant question  as  to  what  really  constitutes  the 
profession  of  a  "sanitary  engineer.''  Many  attempts 
have  been  made  to  define  the  profession  of  a  sanitary 
engineer,  but  they  have  failed.  A  plumber  may,  and 
often  does,  call  himself  a  sanitary  engineer.  I  know 
some  medical  officers  of  health  who  consider  them- 
selves also  sanitary  engineers,  but  I  think  that  the 
term  is  generally  understood  to  mean  any  man  who, 
having  fully  qualified  himself  as  a  civil  engineer, 
eventually  specialises  in  the  direction  of  sanitary 
works. 

Here  we  are  met  with  another  difficulty  as  to  the 
meaning  of  the  word  "sanitary."  An  encyclopedia 
which  I  consulted  does  not  give  the  word  at  all.  and 
only  gives  a  definition  of  "sanitation"  as  follows: 
"  Sanitation,  roughly  speaking,  is  a  branch  of  hygiene, 
or  the  science  of  public  health.  Specifically  the  word 
1  to  denote  the  branch  of  hygiene  which  deals 
with  the  sanitary  arrangements  of  dwelling-houses, 
such  as  the  nature  and  position  of  soil  pipes,  water- 
closets,  kitchen  sinks,  ventilation,  and  lighting." 
This  definition  is  in  favour  of  a  plumber  calling  him- 
self a  sanitary  engineer.  I  will  therefore  turn  to 
some  definitions  given  in  some  modern  dictionaries:  — 
"  Sanitation.  The  adoption  of  sanitary  measures 
conducing  to  preserve  the  health  of  a  community." 

''Sanitary,  from  Latin  'Sanitns,'  health,  Ibas  the 
general  meaning  of  pertaining  to  health." 

"Sanitarian,  a  promoter  of,  or  one  versed  in,  sani- 
tary measures  or  reforms." 

I   am   afraid   that   neither   encyclopaedias    nor    dic- 
tion much  help  as  to  the  word  "sanitary," 
nor  does  the  general  use  of  the  word  give  us  much 
■tance.    for    it    is    used    to    express    a    "sanitary 
authority,"   a  "sanitary   act,"   a   "sanitary   dustbin," 
a  "sanitary  locality,"  &c.     We  must,  therefore.  I  fear, 
:ili  the  definition  of  the  profe     ii  □ 
of   that   of   a    sanitary  engineer    in    the    way    I   have 
end  assume  that  we  know,  in  our 
minds,  what   it  really  means. 

ilicult  to  tie  i  lie  profession 

ary  engineer  io  ea  may  very 

rightly  1.  '  "  of  whom 

wo  have  ever  heard,  I      qi       ioned  if  be 

con 

r."     It  may  be,   ' 
having  struck   a   rock   with   hi-    staff    and   thus   pro- 
may   have   really  been   his  engineering 
skill  in  parti ie  ra  of  the  Ked  Sea  to  allow 

himself    and    bis    follow  'ape    froie 
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our  Book  of  "Exodus,"  that  Moses  must  have  be* 
an  engineer,  [or  toward®  the  mid  of  that  great  history 
oi  the  Jews'  flight  out  of  Egypt  we  come  across  a 
veritable  specification  of  the  construction  of  the 
Tabernacle,  with  detail  dimensions  and  particulars 
of  the  materials  employed.  Further  than  this,  we 
find  that  Moses  appointed  two  ".master  workmen/ 
recorded,  to  act  as  clerks  of  works  to 
superintend  the  building.  This  looks  as  if  Mo-> 
may  have  considerable  claims  to  be  the  first  sanitary 
engineer  of  whom  we  have  any  authentic  record. 

AN    ANCIENT   PROFESSION. 

Passing  to  later  times,  there  can  lie  no  doubt  thai 
there  were  many  eminent  sanitary  engineers  in  the 
time  of  the  Romans;  unfortunately  their  names  aire 
lost  to  us,  but  the  remains  of  the  great  sewers  and 
water  supply  .conduits  testify  to  the  magnitude  od 
these  works,  of  which,  any  sanitary  engineer  of  the 
present  day  might  well  be  proud.  They  lei;  many 
traces  also  of  sanitary  engineering-  skill  in  this 
country,  but  with  their  departure  all  questions  of 
sanitary  knowledge  or  work  seem  to  have  disap- 
peared, and  this  and  other  countries  were  for  many 
hundreds  of  years  plunged  into  an  abyss  of  filth  and 
dirt.  Miohelet,  the  historian,  tells  us  that  "for  a 
thousand  years  there  was  not  a  bath  taken  in  Europe 
after  the  fall  of  the  Roman  Empire."  Personal  and 
public  sanitation   became  non-existent. 

There  are  no  allusions  that  I  can  find  as  to  the 
existence  of  any  laws  relating  to  health  for  a  long 
number  of  years  succeeding  the  withdrawal  of  the 
Roman  rule;  all  that  appears  seems  to  be  of  a  n< 
tive  character.  For  instance,  a  State  paper  of 
time  of  William  Rufus,  in  describing  the  staff  or 
household  of  that  monarch,  ircidentally  mentions 
that  there  were  100  "servitors"  in  the  King's  kitchen, 
and  four  "servitors"  in  the  laundry,  thus,  I  think, 
showing  that  washing,  at  all  events,  was  not  of  much 
account  in  those  days.  Even  so  late  as  the  reign  of 
Charles  II.  Pepys  enters  in  his  diary,  as  a  fact  worthy 
of  record,  that  on  February  24,  1664,  his  wife  took  a. 
bath ! 

So  far  as  I  can  ascertain,  the  first  sanitary  Act 
framed  in  this  country  whs  in  138a,  when  Richard  II. 
imposed  what  was  then  an  enormous  penalty  of  £20 
upon  any  person  who  cast  animal  filth  or  refuse  into 
"ditches,  rivers,  and  waters."  Here  we  see  the  begin- 
ning of  the  "Prevention  of  Pollution  of  Ravers  Act." 
If  this  early  Act  had  not  been  repealed,  it  would  be 
interesting  to  see  the  legal  wrangles  which  would 
take  place  on  what  was  filth,  or  refuse,  or  what  was  a 
"  ditch,  river,  or  water." 

A  few  Acts  seem  to  have  followed,  dealing  princi- 
pally with  the  water  supplies  of  various  towns,  but 
in  1531  Henry  VIII.  appointed  certain  Commissioners 
of  Sewers,  whose  duties  were  not  very  well  defined. 
They  were  directed  to  proceed  "by  such  ways,  and 
and  in  such  manner  and  form,"  as  to  them 
"shall  seem  most  convenient  to  be  ordained  and 
done,"  also  "to  reform,  repair,  and  amend  the  said 
wells,  ditches,  banks,  gutters,  sewers,  gotes,  calcies, 
bridges,  streams,  and  to  cleanse  and  purge  the 
trenches,  sewers  and  ditches  in  all  places  needful"; 
and  beyond  this  no  one  seemed  to  think  the  question 
of  the  public  health  of  sufficient  importance  to  be 
worthy  of  legislation. 

Even  so  late  as  the  year  1831,  when  this  country 
was  visited  by  a  severe  epidemic  of  Asiatic  cholera, 
the  Government  seem  to  have  been  unable  to  devise 
better  legislation  than  the  following  Order  in  Council: 
"It  may  become  necessary  to  draw  troops,  or  a  strong 
body  of  police,  around  infected  places  so  as  to  utterly 
exclude  the  inhabitants  from  all  intercourse  with 
the  country  "—a  method  of  quarantine  which  was 
certainly  drastic,  but  was  an  evident  confession  of 
weakness  and  incapability  to  deal  with  an  epidemic 
on  sanitary  or  scientific  lines.  Another  Order  in 
1  of  the  .-rim.  date  recommended  "Copious 
effusions  of  water  and  strong  'ley'  are  recommended 
for  dealing  with  the  clothes  and  furniture  of  all  in- 
fected  persons."     These   orders   were,  however      oot 
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followed  by  another  which  was  far  more  sensible, 
and  was  really  the  beginning  of  the  formation  of  local 
sanil  irj  authority  as  we  now  know  them,  for  this 
Order  reajly  constituted  the  first  local  boards  of 
health:    "Each   to  if  possible,  of  a  resident 

clergyman  and  a  numb*  r  oi  substantial  householders, 
and  of  one  medical  man  at  least."  An  exceedingly 
good  nucleus  for  the  formation  of  boards  of  health, 
ind  tibia  really  marked  a  new  i  ra  in  the  growth  of  the 
sanitary  legislation  which  immediately  followed.  The 
duties  of  the   boa  among  others,  to  appoint 

Lailj  and  to  enquire 
fully  into  th  -  health,  means  of  subsistence,  clean- 
Linesa  and  comforts  of  the  inmates  of  the  house.'1  An 
excellent  suggestion,  but  1  fear  quite  impracticable, 
unless  an  army  of  inspectors  had  been  appointed, 
and  even  then  I  tear  they  would  often  have  had 
some  difficulty  m  ascertaining  what  were  "the  com- 
forts of  the  inmates  of  the  house." 

Eowever,  as  an  outcome  of  these  Orders  hi  Council 
came  the  Municipal  Corporations  Act,  the  first  Public 
Stealth  Act  of  any  importance,  and  in  1836  the  appoint- 

i   lit  of  a  Registrar-General  o£  Births,  Marriages  an  I 
incredible  that  the  appoint- 

i  n  uch   an   evidently   desirable   officer  should 

i>     - [looked    until    such    a   comparatively 

recent  da1  :,  buil  i1  f>o  a1  to  the  apathy  which  must 
haw  existed  during  the  "dark  ages"  upon  the  subject 
of  public  health  or  the  ondition  of  the  pe 

TWO    ROYAL   COMMISSIONS. 

In  1843  there  eein  h&\  b  u  i  trthej  i 
ing,  for  a  Royal  Commission  rted  to  m- 
the  sanitary  condition  of  towns  and  popu- 
lous places  in  this  country.  The  then  Duke  of 
leuph  was  chairman,  and  this  marks  the  real 
revival  of  the  question  of  sanitation  since  the  da; 
the  Romans. 

There  was  no  sanitary  engine*]  on  the  comn 
and  only  a  very  few  witnesses  who  could  in  any  way 
yled  sanitary  engineers  were  called  to  give 
evidence  before  the  commission.  A  large  number  of 
doctors,  employers  of  labour,  and  those  interested  in 
poor  l€  who  might 

under lib  :  >ry  of  engineers  who  knew  some- 

5  matters  the  following  may  be  men- 
tion* d:  Mr.  John  Roe,  then  surveyor  to  the  "Holborn 
and  Fin-bury  District  of  the  Commissioners  of  Sewers," 
who  gave  some  evidence  upon  the  desirability  of  flush- 
ing sewers;  Mr.  Thomas  Hawkesley,  then  the  resident 
engine  i  in  the  Nottingham  waterworks;  Mr.  Thomas 
W'lrk-tead,  a  water  engineer,  and  Messrs.  W.  C.  Mylne, 
I  o  eph  Quick  and  Robert  Anderton,  all  of  them  \. 
engineers;  Mr.  Richard  Kelsey,  surveyor  to  the  I 
missioners  oi  Sewers  for  the  City  of  London,  who 
contended  that  large  house  drains  and  sewers  were 
niial  in  older  thai  men  might  enter  them  and 
cleanse  them  ;  Mr.  W.  D.  Guthrie,  who  devoted  him- 
self chiefly  to  house  drainage  and  who  advocated 
smaller  drains;  Mr.  James  Dean,  an  advocate  of  sub- 
soil drainage  of  land  and  also  of  the  irrigation  of  land 
with  sewage;  and  Captain  Vetch,  Royal  Engineer-, 
who  was  also  a  strong  advocate  for  the  disposal  of 
sewage  on  land,  and  who,  later  in  life,  designed  a 
scheme  for  the  sewerage  oi  London,  which,  how- 
to  nothing. 

1 1  will  be  seen  from  the  above  that  not  many  of 
these  engineers  could  claim  the  title  of  what  is  now 
understood  to  be  a  "sanitary  engineer,"  except,  per- 
haps, Mr.  Roe,  Mr.  Kelsey  and  Mr.  Guthrie.  Mr. 
Thomas  Hawkesley,  who  afterwards  rose  to  great 
eminence  as  a  water  engineer,  was  a  water  engineer, 
and  not  wdiat    we  now  call  a  sanitary  engin 

PIONEERS    OF    SANITARY    ENGINEERING. 

In  the  year  1.S47  another  Royal  Commission  was 
appointed  to  inquire  into  the  health  of  the  metro] 
Lord  Robert  Grosvenor  was  chairman,  and  we  find 
the  well-known  name  of  Edwin  Chadwick  as  one  of 
the  commissioners.  This  commission  heard  evidence 
from  Mr.  John  Philips,  the  chief  surveyor  to  the 
Westminster  Court  of  Sewers,  evidently  a  sanitary 
engineer  of  considerable  knowledge  and.  experience. 
The  designs  which  he  submitted  for  the  construction 
of  sewers  in  the  future  are  beyond  all  praise,  and  he 
had  evidently  studied  the  subject  with  great  care. 
His  evidence  could  be  read  at  the  present  day  with 
great  profit  to  the  reader,  as  he  seems  to  have  been 
the  first  engineer  to  have  studied  carefully  the  scien- 
tific construction  of  sewers  and  drains.  I  feel  that  I 
may  safely  call  him  the  leal  pioneer  of  the  profession 
of  that  of  a  "sanitary  engineer."  Mr.  John  Roe, 
already  mentioned,  also  gave  evidence,  and  share-  to 


some  extent  the  proud  position  of  Mr.  John  Philips  as 
a  pioneer  of  sanitary  engineering,  it  is  not  generally 
known  that  Mr.  Roe  was  the  first  engineer  to  intro- 
duce earthenware  pipes  instead  of  brick  drains.  I 
find  that  "  he  got  some  earthenware  glazed  tubes 
manufactured,  and  introduced  them  specially  as  house 
drains  in  the  year  1843,  thus  keeping  the  drains  clear 
of  decomposing  solids."  He  was  a  very  strong  advo- 
cate of  smaller-sized  house  drains  and  -ewers,  and 
it  is  stated  in  some  evidence  given  elsewhere  on  the 
subject  that,  owing  to  the  large  size  of  house 
drains,  they  retained  more  than  one-half  the  solids 
which  should  have  gone  to  the  sewers,  and  that  from 
their  large  size  all  sorts  of  "things"  had  been  found 
in  them,  some  of  the  ''things''  mentioned  being  a- 
follows:  "  Coffin-,  tombstones,  bedsteads,  and  even  the 
beadle  of  a  parish,"  this  last  "foreign"  body  being 
evidently  regarded  as  exceeding  the  limit  of  even  the 
i  gulated  house  drain. 

A  considerable  number  of  other  engineers  and  archi- 
tects appear  to  have  given  evidence  before  (hi-  i  om- 
i.  including:  Mr.  Edward  I' Anson,  Mr.  John 
Newman  and  Mr.  Henry  Austin,  all  of  them  surveyors 
to  the  Kent  and  Surrey  Division  of  Sewers,  Mr.  James 
Beck,  surveyor  to  the  Tower  Hamlets  Division,  and 
Mr.  William  Baker,  surveyor  to  the  Commissions  oi 
Sewers  of  Poplar  Marsh;  also  Mr.  Gwilt,  the  author 
of  "  Gwilt's  Encyclopaedia  of  Architecture  "  (a  standard 
book  oi  reference  to  this  day)  and  Mr.  Edward  Creasy, 
the  author  of  "  Encyclopaedia  of  Civil  Engineering," 
a  book  which  I  regret  to  say  I  have  not  seen,  and 
which  is  probably  no  longer  a  book  of  reference. 

How  many  of  the  above  names  are  still  remem- 
bered among  sanitary  engineer-?  1  am  afraid  very 
few.    Sic  transit  gloria  mundi. 

Coming  to  some  od  the  later  pioneers  of  sanitary 
engineering  we  find  the  following  well-known 
names:  — 

Bam.      Died. 

Thomas  Hawkesley      ...        1807        1803    well-known  water  engineer. 

Robert  Rawlinson         ...        ]81u        1898    chief  engineering  inspector 

of  the  Local   Government 
Board. 

Joseph  Bm  I   93    advocate  of  sewape  on  land. 

Joseph  Bazalgette         ...        lSlll        1891    chief  engineer  of  the  Metro- 
politan Board  of  Works. 

William  Haywru.d         ...        lb'io        lSu-t    chief  engineer  of  the  City  of 

Londo?  . 

Rogers  Field        1S31        190o  well-known  •  an iiary  engineer. 

Col.  JonOT,  v.c 1832        stili  living. 

Baldwin  Latham 1836        still  living. 

Sir  Edwin  Chadwick,  nut  an   engineer,  but  whose  name  is  world 

renowned  as  the  pioneer  of  modern  sanitation,  was  born  in  1800  and 

died  in  1890. 

This   gives   an  average   Life  of  the   seven    decea  ed 
sanitarian-'  of  vi  ry  nearly  eighty  year-.     It  is  e\  id*  Qt 
that  the  .-(rely  of  sanitation  leads  to  a  prolong       I 
The  above  list  may  not  be  by  any  means  complete, 

but  no  doubt    you  will  be  able  to  fill  up  tire 

ions. 

The  <i"  to  What  constitutes  the  profession 

of  that  of  a  sanitary  engineer  not  only  seem-  to  be 
exercising  the  mind  of  the  engineering  and  other 
e  tlli  i  eintiy,  but  also  of  Amei  tea,  f 01 
quite  recently  ther<  app  ao  d  in  the  columns  of  The 
Surveyor  an  article  on  the  snbject  by  Mr.  George 
Whipple,  Professor  of  Sanitary  Engineering  at  Har- 
vard University,  as  follows:— 

"  Within  tire  last  quarter  century  a  new  profession  has 
come  to  the  tore  —  sanitary  engineering.  It  represents  the 
application  of  a  new  science  to  a  new  product  of  civilisation. 
The  rrew  sciunce  i3  bacteriology  ;  the  new  product  of  civilisa- 
tion is  the  modern  city.  How  important  sanitary  engineer- 
ing is  to  the  world  to-day  is  scarcely  realised,  so  gradual  has 
been  its  evolution,  but  its  importance  may  be  appreciated  by 
comparing  the  conditions  of  life  in  our  cities  to-day  with  the 
conditions  that  existed  in  ancient  days  or  even  a  few- 
generations  ago.     ...  . 

"The  problems  of  the  i  anitary  engineer  are  so  vast  and  so 
varied,  they  bring  him  into  contact  with  so  many  branches 
of  science  and  with  so  many  classes  of  people,  that  an  ex- 
ceptionally broad  education  is  demanded.  .  .  .  Unlike 
other  branches  of  engineering,  sanitation  is  concerned  nor 
alone  with  iron  and  stone,  and  other  inert  building  materials, 
but  witlr  organic  matter  and  living'  things.  The  purification 
of  water  and  sewage  is  due  largely  to  biological  action,  and 
the  knowledge  of  bacterial  processes  is  scarcely  less  import- 
ant to  the  sanitary  engineer  than  that  of  the  laws  governing 
the  flow  of  water  in  pipes  and  the  strength  of  materials. 

"  While  this  is  acknowdedged,  it  is  also  true  that  tirst  and 
foremost  the  sanitary  engineer  must  be  an  engineer,  and  the 
collateral  sciences  must  be  subordinated.  Hence,  the  student, 
must  be  trained  primarily  in  engineering,  and  secondarily  in 
sanitation. 

"  But  sanitary  science  is  becoming  so  important  that  then- 
is  room  not  only  for  the  constructing  engineer  but  for  the 
sanitary  specialist  .  .  .  aird  in  him  the  ideal  course 
would  give  less  attention  to  civil  engineering  features  and 
more  attention  to  mechanical  and  laboratory  work.     .     .     . 
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"  In  the  pursuit  of  the  elements  of  sanitary  science  the 
sanitary  engineer,  the  sanitary  specialist,  and  the  health 
officer  meet  on  common  ground,  and  to  a  certain  extent  their 
education  may  be  appropriately  conducted  together.  But 
for  the  most  part  their  work,  although  mutually  helpful,  lies 
apart,  and  their  education  in  the  main  should  follow  separate 
channels.     .     .     ." 

Mr.  Whipple  then  proceeds  to  describe  the  special 
training  at  Harvard  University,  in  •which  he  says  that 
sanitary  engineering  is  considered  to  be  a  branch  of 
civil  engineering,  that  all  the  civil  engineering 
students  are  expected  to  take  the  general  course  in 
sanitary  engineering,  and  that  the  same  course  is 
open  to  candidates  for  the  degree  of  doctor  of  public 
health  in  the  medical  school;  but  for  those  who  in- 
tend to  engage  in  .sanitary  work  after  leaving  the 
University,  during  the  last  term  there  is  a  special 
course  in  water  supply  and  sewage  engineering,  which 
is  not  given  as  "  class-room "  exercise,  but  as  indi- 
vidual work  "carried  on  as  it  would  be  in  the  office 
of  a  practising  engineer." 

SANITARY    ENGINEERS'    TRAINING. 

This  latter  course  appears  to  me  to  try  and  super- 
sede the  practice  in  this  country  of  "pupilage," 
which,  personally,  I  consider  gives  a  better  final 
tuition  than  any  that  could  possibly  be  given  at  a 
University.  Otherwise  the  above  remarks  by  one  so 
eminent  in  educational  systems  as  Mr.  Whipple  are 
worthy  of  our  earnest  and  careful  consideration.  The 
whole  question  of  the  training  of  an  engineer,  irre- 
spective of  the  special  branch  he  decides  to  eventu- 
ally follow,  is  an  exceedingly  difficult  one. 

So  long  ago  as  the  year  1866  the  late  Sir  John 
Fowler,  in  his  presidential  address,  to  the  Institution 
of  Civil  Engineers,  gave  it  as  his  opinion  that  up  to 
the  age  of  fourteen  the  ordinary  routine  of  school 
tuition  was  the  best,  and  that  then  for  the  next  three 
or  four  years  the  intending  engineer  should  undergo 
Lai  education  as  a  ijreparation  for  future  tech- 
nical knowledge.  He  included  in  this  special  educa- 
tion, mathematics,  natural  philosophy,  surveying  and 
levelling,  drawing,  chemistry,  mineralogy,  geology, 
strength  of  materials,  mechanical  motions,  and 
hydraulics.  He  thought  also  that  French  and 
German  should  if  possible  be  learnt.  JHe  was 
strongly  of  opinion  that  only  in  the  pupilage  or 
apprenticeship  could  the  essential  practical  training 
be  obtained.  He  suggested  three  years  as  the  mini- 
mum period  for  pupilage  whatever  the  previous 
training  might  have  been.  He  also  considered  that 
one  or  two  years  should  be  passed  in  the  workshop, 
even  though  the  youth  was  about  to  follow  the  pro- 
n  of  a  civil  engineer. 

It  must,  I  think,  be  conceded  that  if  any  young 
man  could  start  in  life  equipped  with  this  knowledge, 
lie  would  have  a  fair  chance  of  success  in  any  special 
line  of  engineering  that  he  might  select.  In  the  year 
le  council  of  the  Institution  of  Civil  Engineers 
appointed  a  committee  of  experts  to  consider  and 
report  as  to  the  best  methods  of  training  for  all 
-  of  engineers.  The  committee's  recommenda- 
tions followed  somewhat  on  the  lines,  of  Sir  John 
Fowler's  r.marks.  Again,  in  June,  1911,  a  conference 
on  the  education  and  training  of  engineers  was  held 
at  the  Institution  of  Civil  Engineers,  which  included 
professors,  schoolmasters,  and  engineers  representing 
all  branches  of  the  profession.  No  definite  .resolu- 
tions were  passed,  nor  indeed  would  it  appear  to  be 
ie  to  do  so,  but  the  matter  was  very  ably  and 
exhaustively  discussed.  The  danger  of  "coaching" 
or  "cramming"  was  pointed  out,  it  being  insisted 
also  that  the  training  should  reach  the  average 
student,  and  not  merely  the  exceptional  youth  or 
d  (hat  practical  training  was.  of  the 
utmost  importance. 

.My  own  view  is  that  with  regard  to  early  training 
I  the  utmost  important  n]d  be  a 

I  bat  tie    intelligence 
lie  student  should  I 
One  of  the  n  iH  things  to  learn  is  the  know- 

ledge of  how  to  learn,  and  how  to  apply  thai   know- 
ledge  when    acquired.      The    importance   of   evoking 
interest  in  a  scholar  cannot  be  overestimated,  as  that 
should  be  the  object  of  all  teaching.    The  mere  suc- 
ng  of  an  examination  does   not  always 
mean  that  the  young  man  is  suTe  of  success  in   the 
i  life;   something  more  is  required  than  that. 
mly   practical   training   is  to  be   found  under 
-ional    and    commercial 
which  cannot  be  taught  in  educational  establishments. 
The  drawing  office  and   the    work     are    am    al 

Designing,   specifying   am        I  mating  in 


the  office,  and  setting  out,  measuring  up,  and  general 
administration  on  the  works  are  where  the  actual 
practical  training  is  acquired.  There  is  also  the  danger 
that  too  much  scientific  training  may  tend  to  cripple 
originality,  and  in  the  engineering  profession  it  is 
essential  that  a  man  should  be  original  and  intuitive. 
If  we  all  followed  precedent  there  would  be  no  ad- 
vance. It  is  not  possible  to  standardise  the  training 
of  students,  as,  after  all,  the  personal  equation  has 
to  be  dealt  with,  and  sometimes  a  well-educate.  1 
young  man  may  prove  a  failure  when  the  rough  and 
tumble  of  earning  his  living  has  to  be  faced ;  there 
are  certain  qualifications  such  as  observation,  tact, 
power  of  expression,  behaviour  as  a  witness,  know- 
ledge of  human  nature,  and  other  qualifications  which 
cannot  be  taught  in  the  "schools."  But  there  can  be 
no  doubt  that  an  early  scientific  training  must  be 
of  immense  value  in  the  engineering  profession  if 
the  student  has  taken  advantage  of  it,  and  the  youth 
of  to-day  has  considerable  advantage  over  his  pre- 
decessors inasmuch  as  there  are  now  methods  of 
learning  the  engineering  profession  which  did  not 
exist  a  few  years  ago. 

WORK     OF     THE     SANITARY     ENGINEER. 

Having  thus  far  attempted  to  sketch  the  growth 
of  the  sanitary  engineer's  profession  and  his  training, 
I  arrive  at  another  difficult  problem  as  to  what  are 
the  limits  or  definition  of  his.  work. 

It  has  often  been  stated  that  a  sanitary  engineer 
is  inclined  to  attribute  too  much  importance  to  such 
works  as  water  supply,  sewerage,  sewage  disposal  and 
house  drainage,  and  that  he  considers  these  subjects 
are  the  beginning  and  end  of  all  public  sanitation. 
Such  a  statement  is  very  far  wide  of  the  truth ;  im- 
portant as  such  works  are  in  the  direction  of  public 
health,  there  are  many  other  problems  and  factors 
which  are  included  in  the  health  of  a  community. 
Take,  for  instance,  "scavenging/'  or  the  removal  of 
our  dry  waste  products,  the  importance  of  which  has 
lately  been  accentuated  by  the  discovery  that  flies 
are  a  fruitful  source  of  disease.  There  are  still  a 
number  of  improvements  in  this  direction  to  be  carried 
out,  for  although  considerable  advances  have  been 
made  in  the  temporary  storage  of  house  refuse,  and 
its  ultimate  disposal  by  burning,  the  method  of  collec- 
tion is  practically  the  same  as  it  was  forty  or  even  fifty 
years  ago,  and  no  one  would  have  the  temerity  to  say 
that  the  method  in  vogue — viz.,  the  tipping  the  con- 
tents of  open  receptacles  into  open  carts— is  the  highest 
form  of  sanitary  procedure.  The  proper  housing  of 
what  one  may  call  the  "  lower  classes "  is  still  an 
unsolved  problem,  though  there  have  been  many 
praiseworthy  attempts  at  a  solution.  Many  of  these 
efforts  have  been  thwarted  by  the  dirty  habits  of 
those  whom  we  desired  to  benefit,  and  there  is  still 
a  large  field  open  for  work  in  this  direction.  The 
air  we  breathe  is  of  vital  importance,  and  although 
the  ventilation  of  our  dwellings  and  public  buildings 
has  been  greatly  improved,  there  is  still  plenty  of 
scope  for  investigations  and  advances  in  this  branch 
of  sanitary  engineering.  The  same  remarks  apply 
with  Tegard  to  smoke  abatement,  which  still  demands 
our  attention. 

Time  will  not  allow  me  to  mention  many  other 
subjects  to  which  the  sanitary  engineer  might  usefully 
direct  his  attention,  but  I  cannot  refrain  from  making 
a  few  remarks  on  that  somewhat  debatable  question 
as  to  who  is  the  right  man  to  deal  with  town  planning. 
We  hear  that  the  medical  officer  of  health,  the  archi- 
tect, the  land  surveyor,  the  landscape  gardener  are 
the  experts  that  should  be  employed.  I  venture  to 
think  that  the  sanitary  engineer  is  of  equal,  if  not  of 
more,  importance  than  any  of  these  experts,  and  that, 
as  a  rule,  the  town  surveyor  is  the  proper  official  to 
deal  with  this  question  in  all  cases  where  he  is 
capable  of  doing  so. 

The  first  principles  of  town  planning  are,  to  my 
mind,  that  the  water  supply  and  sewerage  should  be 
properly  designed.  This  involves  very  careful  level- 
ling and  contouring.  The  proper  width  and  con- 
struction and  alignment  of  the  roads_  is  next  in 
importance,  and  the  provision  of  light  railways  or 
tramways  must  not  be  lost  sight  of.  Then  comes  the 
m  of  open  spaces,  such  as  recreation  grounds 
and  so  forth.  Housing  of  the  working  classes  is  surely 
also  a  question  for  the  sanitary  engineer;  also  the 
number  of  hoe        per  acre  that  should  be  allowed. 

The  provision  of -schools  and  the  space  that  should 

oe   allowed   for   tie:     require    consideration,   as   also 

the    space    required    for    cemeteries,    conveniences. 

public   baths,   sanatoria   or   hospitals,   abattoirs,    and 

i.    .'ii  -   all  matters  that  come  within 


UAin  24,  1913. 


AND    COUNTY    ENGINEER. 


133 


ilie  scope  of  the  sanitary  engineer.     11  thus 

to   be   important    that   his   expert    K. Ig       >i    these 

requirements  should    be    a  ed   in    any   to"wn-planning 
scheme. 

Much  has  been  done  in  the  past  by  the  sanitary 
engineer;  much  still  remain/  to  be  done  in  the  future. 
It  behoves  us  to  keep  pace  with  the  times,  and  to  be 
up  and  do-'ng.    In  the  words  of  the  poet:— 

Take  the  spade  of  perseverance, 

Dig  the  (i  lid  i  f  progress  wide. 
Every  rotten  rool  of  error 

Harrow  up  and  cast  aside. 

It  is  these  "  rotten  roots  of  error"  that  hamper  sani- 
tary progress.  Personal  cleanliness  and  care  of  the 
health  among  individuals  is  still  far  from  perfect. 
The  ignorance  in  matters  of  health  displayed  by  the 
masses  is  lamentable.  Quite  recently  I  read  in  a 
newspaper  of  a  medical  officer  of  health  who,  reporting 
to  his  council  as  to  the  desirability  of  providing  baths 
at  the  elementary  schools  for  washing  the  dirty  pupils, 
said  that  one  of  the  mothers  had  been  to  him  and 
said:  "I  hope  you  won't  be  putting  baths  to  the 
school  Tommy  goes  to,  for  I've  sewn  him  up  for  the 
winter  !  " 

Sanitary  legislation  may  do  what  it  can,  but  without 
education  it  is  hampered  in  every  direction-  I  believe 
that  the  suggestion  of  national  health  week,  which 
emanated  from  your  past-president,  Mr.  Arthur  Martin, 
will,  if  persevered  in,  result  eventually  in  a  marvel- 
lous change  of  public  thought  with  regard  to  sani- 
tation. We  are  a  long  way  off  the  ideal  "  Salutland  " 
so  wonderfully  predicted  by  the  late  eminent  sani- 
tarian, Benjamin  Ward  Richardson,  in  his  presidential 
address  to  the  Royal  Sanitary  Institute  at  Croydon 
in  the  year  1879,  but  let  us,  one  and  all,  strive  towards 
that  ideal,  and  in  the  progress  of  years  it  will  come. 

May  I,  in  conclusion,  tell  you  a  short  story  which 
has  hut  very  little  application  to  this  address?  An 
old  man  was  cleaning  out  a  very  filthy-looking  drain. 
A  passer-by  stopped,  and,  looking  down  into  the 
trench,  remarked,  "That  lo.iks  like  rather  a  hard 
job."  "Aye,  aye,"  said  the  old  man,  "it  is  a  hard 
job — there's  such  a  powerful  lot  of  sentiment  at  the 
bottom  of  it." 


In  introducing  Mr.  Boulnois  at  Monday  night's 
meeting,  Mr.  A.  J.  Martin,  the  retiring  president, 
said  the  executive  head  of  the  Institute  of  Sanitary 
Engineers  was  by  no  means  a  mere  figurehead.  On 
the  contrary,  he  had  a  great  many  duties  to  perform, 
and,  speaking  for  himself,  he  was  pleased  to  say  he 
had  always  found  them  pleasant  ones.  But  he  had 
never  had  to  undertake  a  more  pleasurable  duty,  or 
one  that  was  likely  to  be  mo-re  productive  of  benefit 
to  the-  institute  than  the  one  that  fe'I  to  him  thai 
evening,  which  was  to  welcome  Mr.  Boulnois  and 
ask  hini  to  take  hi-,  place  as  their  president  for  the 
ensuing  year.  He  was  sure  it  was  quite  umneces  ar; 
to  say  much  about  Mr.  Boulnois.  His  ability  a 
engineer  was  a  household  word;  his  geniality 
also  well  known.  But  there  was  one  noteworthy 
point  in  his  career  he  could  not  pass  over — there  was 
scarcely  an  engineer  living  who  had  served  his  Elm 
and  profession  in  a  greater  number  of  capacities. 
than  Mr.  Boulnois.  He  had  acted  as  the  chief  eng;- 
neer  of  two  ancient  towns  and  of  one  of  our  most 
important  boroughs,  and  afterward  b  came  the 
deputy  chief  engineer  to  the  Local  Government 
Board.  At  the  present  time  he  was  chairman  of 
council  of  a  kindred  body — the  Royal  Sanitary  Insti- 
tute— and  was  carrying  on  practice  a-  a  consulting 
engineer.  Such  a  variety  of  experience  gave  him  e 
view  of  the  profession  from  many  standpoints,  and 
he  was  sure  his  ripe  experience  and  the  charm  which 
distinguished  him  qualified  him  in  an  exceptional 
degree  for  the  position  to  which  they  he 
him. 

Mr.  Boulnois  said  he  would  like  to  say  hov.  d 
gratified  he  felt  at  finding  himself  in  the  position  he 
did    that   evening,    and   to   acknowledge    i: 
words  with  which  Mr.  Martin  had  introduced  him  to 
the  members. 

VOTES    OF    THANKS. 

At  the  close  of  Mr.  Boulnois'  address  a  vote  of 
thanks  was  proposed  to  him  by  Mr.  Baldwin 
Latham.  Mr.  Boulnors..  Mr.  Latham  remarked, 
seemed  to- have  gone  back  a  good  many  years,  and, 
looking  at  the  state  of  things  which  existed  in  those 
early  days,  it  was  surprising  what  had  been  accom- 
plished by  sanitarian;,  in  recent  times.  The  mor- 
tality in  many  of  our  towns  had  been  reduced  to  one- 
third   of   what  it    was,    and   that   had    heen    br ht 

ihoui  simply  as  a  re  ul1  of    anitarj     cience  and  work 


earnestly  and  properly  carried  out,  and  he  thoughl 
they  would  live  to  see  many  other  places  which  at 
present  were  not  quite  up  to  the  mark  also  vastly 
improved  if  they  would  only  persevere  in  the  matter 
of  sanitary  reforms.  Mr.  Boulnois'  address  had  been 
extremely  interesting,  popular  in  character,  and 
ene  that  appealed  to  them  all. 

Mir.   Chtlvers  seconded  the  vote  of  thanks. 

Mr.  H.  P.  Maybuey,  county  surveyor  of  Kent,  -aid 
it  gave  him  great  pleasure  to  support  the  vote  of 
thanks,  because  it  had  been  his  privilege  to  know- 
Mr.  Boulnois,  in  a  good  many  capacities,  for  nearly 
a  quarter  of  a  century.  When  as  a  very  young  man 
he  (Mr.  Maybury)  obtained  his  first  public  appoint- 
ment, Mr.  Boulnois  was  city  engineer  of  Liverpool. 
He  had  occasion  to  approach  him  more  than  once,  and 
he  had  never  experienced  at  his  hands  anything  but 
geniality,  and  had  always  received  from  him  the 
best  possible  advice.  Later  he  knew  him  in  his 
capacity  as  a  distinguished  member  of  the  Local 
Government  Board  engineering  staff,  and  he  had 
very  pleasant  recollections  indeed  of  the  occasions  on 
which  he  had  held  inquiries  into  schemes  for 
which  he  (the  speaker')  had  been  responsible.  He 
was  always  most  courteous,  and  invariably  went  nut 
of  his  way  to  say  something  nice  to  the 
official  in  charge  of  the  scheme,  a  policy 
as  they  knew,  not  always  pursued  by  the  members 
of  the  board's,  engineering  staff.  Latterly  he  had 
been  brought  into  contact  with  him  as  a  colleague 
on  the  Road  Board,  and  in,  that,  as  in  other  connec- 
tions, Mr.  Boulnois  had  maintained  an  unbroken 
record   of   kindness,   courtesy  and  geniality. 

Mr.  Martin,  in  putting  the  vote  of  thanks,  which 
was  carried  with  acclamation,  said  he  musrt  express 
the  pleasure  with  which  he  had  listened  to  the 
thoughtful  and  suggestive  address  they  had  heard 
that  evening,  an  address  distinguished  by  its  keen 
common  sense  and  frequent  flashes  of  humour.  He 
had  learnt  a  lesson,  too,  for  in  the  matter  of  brevity, 
at  any  rate,  Mr.  Boulnois  had  set  an  example  to  at 
least  one  of  his  predecessors  in  the  chair.    (Laughter.) 

Mr.   Boulnois,    in    returning  thanks,   said   he   felt 
i:it.  with  the  help  of  the  council  of  the  insti- 
tute   and    Mr.    Hasluek,    their    worthy    secretary,   he 
would  not  fail  in  his  duties. 

A  vote  of  thanks  to  the  retiring  president  after- 
wards brought  the  meeting  to  a  close. 


School  Building  at  Twickenham.— The  Education 
Committee  have  approved  the  plans  and  estimates 
of  their  surveyor,  Mr.  F.  W.  Pearce,  for  a  new  build- 
ing at  Orleans  -  hool,  In  provide  places  for  540  chil- 
dren, at  an  estimated  cost  of  £8,000,  which  will  bring 
the  cost  ni'  the  whole  building  to  eil.000,  or  approxi- 
mately £13  per  head  of  accommodation  provided. 
The  approval  of  the  Boa:d  of  Education  and  tin- 
Local  Government  Board  is  to  be  sought  fur  the 
erection  of  the  buildings  and  the  raising  of  .a  loan 
of   £3,000. 

The  "Marshall"  Firebox  Top. —Messrs  Marshall, 
Run-  &  Co.,  Limited,  Britannia  Ironworks.,  Gains- 
borough, are  directing  attention  to  a  new  patent  fire- 
box top,  which  is  now  being  embodied  in  the  con- 
struction of  their  portable  engines,  traction  and 
other  self-moving  steam  engines,  and  locomotive 
multitubular  boilers.  The  merits  of  this  new  design 
tire  detailed  in  the  firm's  list  (No.  634).  A  firebox 
with  this  patent  crown  was  recently  sent  to  Prof, 
von  Bach,  director  of  the  Testing  Laboratory  for 
Material-  lor  Construction,  at  the  Royal  Technical 
High  School,  Stuttgart,  who  submitted  it  to  a  series 
of  exhaustive  tests-.  The  firebox  was  put  under  pres- 
sures varying  from  5  to  30  atmospheres,  and  at  each 
ion  of  the  load  exact  measurements  were  taken 
to  show  the  deflections  of  the  crown,  both  the  tem- 
oorary  deflections  and  the  permanent  deflection-, 
being  recorded.  The  te  is  demonstrated  that  the  tire- 
box  did  not  beg'n  to  yield  until  a  pressure  of  about. 
'0  atmospheres  was  reached,  and  that  it  would  be 
inite  satisfactory  for  a  working  pressure  of  14* 
itmospheres.  The  firebox  was  designed  for  a 
vorking  pressure  of  12  atmospheres,  so  that  it  was 
irovedto  possess  an  ample  reserve  of  strength.  The 
iesign  was  further  investigated  by  Prof.  R.  Bau- 
nann,  of  Stuttgart,  who  determined  its  strength 
iiathematically,  and  found  that  the  results  of  his 
calculations  very  closely  agreed  with  the  observed 
results  of  the  experiments  made  by  Prof,  von  Bach. 
high  authorities  commented  most  lavour- 
on  thp  new  design. 
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Office  Conversations, 

MORE  OR   LESS  IMAGINARY. 

[Contributed.] 


II.— The  Tempter  Tempteth. 
Come  home  early  ?    I'll  try  my  level  best,  my  dear ; 

but It's  of  no  use  pouting— business  is  business, 

and  has  to  be  done.  My  life  all  business  ?  Yes,  there 
is  a  lot  too  much  of  it,  and  I've  got  a  fairly  big  day 
to-day,  too.  Let  me  see.  Seventeen  calls  booked  and 
thirteen  special  appointments— two  committees  to 
attend— that's  about  all,  I  think,  with,  of  course,  the 
usual  routine  work.  Six  o'clock  '11  be  the  earliest, 
and  you'd  better  sav  dinner  at  seven.  Yes,  half-past 
'11  be  safer.  Who?  Mrs.  Badger!  Then  I'm  sorry 
to  hear  it— yes,  sorry.  Of  course,  we're  bound  to 
receive  her  now,  and  she  wouldn't  be  so  bad  if  it 
weren't  for  her  precious  husband.  Is  he  coming  with 
her  ?  No  ?  It's  not  quite  so  bad  then,  and  I  really 
will  try  to  be  home  in  time.  Yes,  honest  injun.  Why 
do  I  so  dislike  Badger?  Well,  he's  vulgar  and  com- 
mon, isn't  he  ?  (Do  you  know,  I  couldn't  accept  even 
salvation  from  a  man  who  dropped  his  aitches  ?) 
And  he  doesn't  eat— not  what  can  be  called  eating. 
He  stokes  himself— and  he's  not  even  good  at  that, 
for  he  throws  aU  hi-  food  right  back,  and  no  good 
stoker  'd  do  thai. 

*  *  #  * 

I've  overheard  some  wry  unpleasant  things  about 
my  friendship  with  Badger.  Choose  my  own  friends  ? 
Of  course,  I  can;  hot  in  the  case  of  Badger  I  didn't 
choose  him— Mrs.  Badger  chose  him  for  me.  Really, 
I  think  it's  a  mistake  after  all  for  the  wife  of  the 
surveyor  to  mix  herself  in  the  life  of  the  town.  She 
inevitably  makes  what  I  regard  (officially)  as  un- 
desirable acquaintances.  Would  I  have  you  always 
stop  at  home  ?  No,  I  couldn't  expect  that,  and  I 
suppose  it  can't  be  helped;  but  it  comes  hard  on  the 
husband.  Nothing  wrong,  no ;  but  that  doesn't  matter. 
Badger's  a  member  of  a  firm  that  has  dealings  with 
the  council,  and  the  clever  ones  put  what  they  call 
two  and  two  together  and  make  about  nineteen  and 
a-half  out  of  them.  I  have  to  superintend  Badger's 
work,  to  inspect  the  materials  he  uses,  to  pass  his 
accounts;  and  he  spends  the  evening  at  my  house. 
Say  it's  Mrs.  Badger?  Good  heavens,  woman,  the 
fat  would  be  in  the  fire  then  !  My  friend  Mrs.  Badger ! 
No;  come  what  may,  we  mustn't  work  the  Codlin 
and  Short  dodge.  "Badger's  my  friend  and  Mrs. 
Badger's  yours — reverse  the  order  and  there'd  be  a 
charge  of  immorality  brought  against  me  at  the  next 
meeting.  Well,  good-bye,  I  must  be  going.  Half-past 
lie  latest. 

*  *  #  * 

Mi.   Badger!    Whatever  can  he  want  at   this  time 

<»f  the  day  ?    Show  him  up.    Confound  the  man— he'll 

talk  for  hours.    Ah,  good-morning,  Badger;  this  is  an 

unexpected  pleasure.    Sit  down.    Now  what  can  I  do 

you  ?    You'll  excuse  my  coming  to  business   so 

abruptly,   but  I'm  overwhelmed  with  work  and 

In  trouble— in  great  trouble  ?    I'm  sorry  to  hear  that. 

The  Dampwell  job  ?       Oh,  about  that,    is  it  ?       Six 

hundred  pounds  ?  *  It's  a  big  lump,  certainly ;   but  if 

Mr.  Walker  has  condemned  the  work  there's  an  end  of 

The  job  was  placed  in  his  hands,  to  act  for  the 

council,  and  although  I  can,  of  course,  exercise   my 

discretion,  I  am  convinced  beforehand  that  he's  right, 

I  you'll  have  to  do  the  work  over  again.    Fi 

p?    Old   acquaintance?    They   can't  enter   into   a 

of  this   kind.    Besides,   there   are   two    sides   of 

•  t>n.    Why  shouldn't  friendship  have  led  you 

your  work  properly  ? 

*  *  »  # 
No,   T  can  do  nothing  in   the  matte) 

liked  ?    But  I  don't  like.    I've  a  character  at  stake> 

and I   don't   quite   understand    you.     Don't   boat 

•        bush  so — speak  plainly  what  you  have  to 
Oh,  that's  it,  is  it  ?    A  hundred  pound  - 
and  fifty  for  Mr.  Walker.    Of  course,  I  can 

ny.-.elf,  and  \  tel]  you  straight  out  that  whal  you 

me  is  not  nearly  enough.    Like  every  other  man, 

you  see,  according  to  the  old  saying,  I  have  my  price. 

How  much  do  I  want  ?    It's  difficult  to  say  right  off— 

me    think   a   bit.      Let   me    see — eight   and    ten's 

eighteen,  and  six  is   twenty-four.    Twenty-four  thou- 

and— well,  I  tell  you  what,  make  it  a  round  sum 

and  call  it  twenty-fh  Pounds?    Of  course 


— twenty-five  thousand  pounds!  Mad?  Oh,  no,  Mr. 
Badger,  I'm  particularly  sane  at  this  moment,  and 
I  solemnly  undertake  that  in  consideration  of  your 
paying  me  the  sum  of  twenty-five  thousand  pounds 
I,  for  my  part — I  can't  ansAver  for  Mr.  Walker,  although 
he  might  be  disposed  to  take  half  the  sum— will  pass 
the  exceedingly  bad  Avork  you  have  put  in  at'  Damp- 
well,  and  will  duly  certify  payment  in  full  for  it — 
eighty  per  cent  now,  ten  per  cent  on  completion,  and 
the  remainder  three  months  after,  all  according  to 
the  terms  of  your  contract. 

*  *  *  * 

Oh,  you  may  laugh,  Mr.  Badger;  but  I  can  assure 
you  that  I'm  quite  serious.  You'll  give  two  hundred  ? 
You've  had  my  final  offer,  and  it's  for  you  to  take  it 
or  leave  it.  You'll  humour  me  ?  Well,  as  you  please  ; 
and  you'd  like  to  know  how  I  make  the  amount  up. 
Ill  tell  you  then.  In  the  first  place  my  salary  here 
is,  as  you  know,  £400  a  year.  Now,  we'll  take  that  at 
twenty  years'  purchase,  which  works  out  at  £8,000. 
But  you're  not  asking  me  to  give  the  job  up  ?  Quit" 
so;  but  I  should  have  to  give  it  up.  I  certainly 
couldn't  stay  on  and  look  after  those  who  would  then 
be  my  fellow  rogues  and  scamps.  Then  there  enters 
the  question  of  moral  damage.  Let's  put  this  at  £10,000 
— not  a  penny  less  could  I  estimate  it  at.  Of  course, 
there  are  men  wdiose  moral-worth  nothing  could  lower, 
having  regard  to  its  existing  level.  I've  had  clean 
hands  now  for  a  good  many  years,  and  fin  not  going 
to  soil  'em  "  for  nowt."  So  far,  we've  reached  £18,000; 
but  we  haven't  considered  the  wife.  She's  been 
decently  brought  up,  and  couldn't  live  i>n  a  penny 
less  thaii  £200  a  year,  and  I  estimate  this  also  at. 
thirty   years'  purchase,  equal    to   £6,000.    You're   not 

asking  me  to  leave  my  wife?      You're  not My 

dear  sir,  I  ask  you,  could  I  possibly  look  an  honest 
woman  in  the  face  again?  No;  parting  would  be 
imperative,  and  even  if  I  didn't  leave  her,  I  feel  pretty 
convinced  that  so  strong  w-ould  be  her  contempt  for 
me  that  she'd  leave  me.  That  makes  £24,000  in  ail, 
and  I've  just  added  the  cool  thou,  to  arrive  at  a  nice 
round  sum.  £25,000!  That's  my  price,  and  if  you're 
not  prepared  to  pay  it — get  i  u1 

*  *  # 

Hum — exit  Badger  with  a  vengeance!  And  now  In 
make  a  start.  Tell  Miss  Bruce  to  come  in  at  once 
with  her  book.  Ready,  Miss  Bruce  ?  Write  to  Lorrimer 
— "Dear  Sir,  I  shall  be  pleased  if  you  can  arrange 

to  meet  me  at "    Oh,  hang  the  'phone  !    Yes  ?    Eh  ? 

Two  men,  do  you  say  ?  I'll  come  at  once.  That'll  do. 
Mies  Bruce,  for  the  present — we  must  have  another 
try  later.  Bad  news  'J  Yes,  very  bad;  two  poor  fellows 
injured  at  Landon  End— explosion  in  sewer — you'll 
explain  to  anyone  who  calls,  won't  you  ?  Yes,  all 
appointments  must  be  off,  for  the  morning  at  least. 
Ask  Phipp  to  ring  up  to  those  he  can  at  once.  Say 
I'll  be  back  as  soon  as  possible,  and  please  tell  Mr. 
Smith  to  follow  on  as  soon  as  ever  he  comes  in.  Now, 
I  wonder  what  the  cause  of  this  is  ?  Petrol,  I'll  swear. 
(Looks  like  getting  home  early  to-night  with  a  ven- 
geance.) Removed  to  the  hospital — much  hurt  ?  No  ? 
Well.  I'm  glad  to  hear  that.  Oh,  here  you  are,  Mr. 
Smith.  A  pretty  mess,  isn't  there  ?  Half  the  road 
e,  and  what'.-  worse,  two  poor  fellows  damaged. 
Get  a  gang  to  work  at  once,  and  make  everything 
I  temporarily  as  soon  as  possible.  Send  to  the 
i  if  they  can  send  a  man  to  divert  the 
traffic  at  the  corner  of  John-street.  By-the-bye,  we 
plug  the  main  sewer  there,  and  divert  the  flow 
into  the  John-street  supplementary.  Yes,  plug  at  the 
outgo  of  the  manhole— we've  got  a  plug  big  enough, 
haven't  we  ?  Well,  there's  no  time  to  argue  it  out 
now — if  we  haven't,  wire  to  town  for  a  couple.  Ask 
for  them  to  be  sent  by  special  messenger;  we're  bound 
to  have  them  then.  They're  things  we  ought  to  keep 
'ock.  But  there,  I  can't  waste  time  talking  now 
— I'll  just  run  up  to  the  hospital  and  sec  how  the 
men  are — I  -han't  be  above  half-an-hour. 

*  #  #  # 

Let's  see,  I  was  writing  to  Lorrimer.  "Dear  Sir,  I 
.-hall   be  pleased   if  you  can   make   it  convenient  to 

call  upon  me  at "    Did  I  say  "to  meet  me"  ?    Well, 

it   doesn't  matter — he  may  as  well  call  here  as  not. 
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" to   call   upon  me  on   Wednesday  next    at    four 

o'clock.      We    can    then ■"      Yes  ?      That's    right — 

you're  speaking  to  him.     Can  I  what  ?    Can  I  see  you 

if  you  run  across  now  ?      Well,  it's  not You're 

going  away  to-day  for  the  rest  of  the  week,  and  if  you 

don't   see    me   now Very   well.    It's    of    no    use, 

Miss  Bruce ;  put  your  book  away — I've  a  committee 
in  half-an-hour,  and  I'm  quite  sure  that  I  shan't  get 
'  rid  of  Purser  in  under  that.  You'd  better  come  in 
between  committees,  and  I'll  see  what  can  be  clone 
then.    Eh  ?    Mr.  Who  ?    Mr.  Wharton  ?    Say  I'll  see 

him  in  ten  minutes,  and Oh,  I  really  shan't  be  able 

bo  manage  it.  Most  particular?  Oh,  well,  he'll  have 
to   wait  until   I've    done   with  the   other    two.     Now, 

Mr.  Purser,  ['m  al        ;        rvice 

#  *  *  * 

Awfully  sorry,  dear,  but  can't  possibly  get  home. 
Bad  the  usual  day,  and  am  only  staiting  my  corre- 
spondence.   Let's   see— its   just   gone    six— say    nine; 

I'll  really  be  home  then,  unless,  of  course Horrid  ? 

No,  really  I'm  not — it's  no  fault  of  mine.  By-the-bye, 
you  won't  see  Mrs.  Badger  to-night.  How  do  I  know  ? 
Has  she  been  to  see  me  ?  Good  heavens,  no !  but 
her  husband  has,  and—  Oh,  it's  too  long  a  story 
to  tell  now.  I'll  have  to  wait  until  I  get  home.  Good- 
bye.   Yes  nine  o'clock  at  latest,  unless Good-bye' 


INSTITUTION  OF   MUNICIPAL  AND  COUNTY 
ENGINEERS. 


SC0TTI9H  DISTRICT  COMMITTEE   MEETINGS. 

At  a  joint  meeting  of  the  Roads,  Housing  and  Town 
Planning  and  General  Purposes  Committees  of  the 
Scottish  District  of  the  Institution  of  Municipal  and 
County  Engineers  held  in  the  City  Chambers,  Edin- 
burgh, on  Friday,  the  10th  inst.,  there  were  present 
sixteen  members.  The  secretary  intimated  ap 
for  non-attendance  from  Messrs.  .Ulan  Stevenson,  J. 
Lee.  Thomas  Aitken.  James  Thomson,  Charle 
W.  L.  Gibson  and  A.  Wat;  Allison. 

It  was  unanimously  agreed  to  add  Mr.  J.  B.  Findlay, 
burgh  surveyor,  Leith,  to  the  Housing  and  Tov. 
ning   Committee   in   order   to   bring    the    number    of 
members  up  to   nine,  in   term-;   of   the   "  minute  "   of 
;  I  i    imber  21st  last. 

BIT-LAV  S. 

The   secretary    read  a  letter,  dated  December  20th, 
from    the   secretary   of   the   Local   Government 
intimating  that  they  had  disposed  of  the   Mod 
law.-,  and  that  the  Secretary  for  Scotland  had 
now    under    consideration.      The    secretary   was    in- 
structed again  to  write    the    Secretary  for    Scotland 
urging  him  to  consider  and   approve  of   the   by-law; 
as  early  as  possible,  and  to  urge  the  further  revisi 
and  completion  of  the  remainder  of  the 
lating  to  building  construction,  streets,  &c. 

NOMINATIONS    TO    COUNCIL. 

ft  was  agreed  that  Mr.  A.  H.  Campbell  and  Mr.  J. 
E.  Wilkes  should  be  put  forward  as  nominees  for  elec- 
tion  as  members  of  council.  These  gentlemen  ex- 
pressed their  willingness  to  serve  on  the  council  if 
elected. 

NOMINATIONS     OF     DISTRICT     OFFICERS. 

It  was  agreed  to  hold  a  general  meeting,  on  a  date 
to  be  arranged,  to  consider  nominations  for  the  offices 
of  vice-president,  chairman,  district  representative 
and  lion,  district  secretary. 

BOADS  COMMITTEE. 

At  a  meeting  of  this  committee  there  were  present 
Messrs.  J.  Walker  Smith,  A.  H.  Goudic,  G.  Donaldson, 
A.  A.  Turiff  and  David  Ronald. 

Mr.    J.    Walker    Smith    was    unanimously    elected 
convener  of  the  committee,  and  Mr.   W.  H.   Wain- 
wright,  city  engineer's  office,  Edinburgh    wa! 
committee  secretary. 

It  was  agreed  that  meetings  should  be  held  in 
Edinburgh  or  Glasgow  on  Fridays,  at  2.30. 

The  secretary  was  instructed  to  write  Mr.  Cole  as 
to  the  expenses  of  holding  meetings  and  printing, 
&c,  being  defrayed  out  of  the  funds  of  the  institution. 

It  was  remitted  to  the  convener  and  Mr.  Ronald 
to  draw  up  a  programme  of  business  for  the  next 
meeting  of  the  committee. 

GENERAL   PURPOSES   COMMITTEE. 

"  Minute  "  of  meeting  of  the  General  Purposes  Com- 
mittee held  in  the  City  Chambers,  Edinburgh,  on 
Friday,  January  10,  1913. 


Messrs.  A.  H.  Campbell,  John  Bryce,  John  Young, 
F.  G.  Holmes,  William  Ballantine,  A.  Forbes,  W. 
Forbes,  W.  Watson  and  David  Bonald  were  present 
at  a  meeting  of  this  committee. 

Mr.  A.  H.  Campbell  was  unanimously  elected  con- 
vener of  the  committee,  and  Mr.  David  A.  Ronald, 
burgh  surveyor,  Grangemouth,  was  elected  committee 
-  s-cretary. 

The  secretary  was  instructed  to  write  Mr.   I 
to    the    expenses    of   holding   meetings    and   printing, 
&c,  being  defrayed  out  of  the  funds  of  the  institution. 

Committee  correspondents  were  appointed  to  collect, 
digest  and  tabulate  up-to-date  information  on  the  fol- 
lowing matters — viz.,  superannuation  (Mr.  J  hn  Bryce). 
main  drainage  (Mr.  W.  Forbes),  tramways  and  transit 
(Mr.  J.  Young),  water  (Messrs.  Charles  Massie  and 
W.  Watson),  hospitals  and  sanatoria  (Mr.  A.  Steven- 
son),  statistics,  general  (Messrs.    J.    Young    and    A. 

i.     The  information  so  collected  i 
to  the  committee  secretary  by  March  31st,  and  to  be 
submit'  eeting  of  the  committee  to  be  held 

in  April.  After  the  information  has  been  submitted 
and  considered  by  the  committee  it  is  to  be  kept  by 
the  hon.  district  secretary,  and  to  be  available  for  the 
use  of  Scottish  members  on  application  to  th 
district  secretary.  A  copy  of  the  information  will 
be  sen'  to  the  general  secretary  of  the  institution 
in  London  for  the  general  use  of  the  members  of  the 
institution. 

HOUSING  AND  TOWN   PLANNING  COMMITTEE. 

At  a  meeting  of  the  Housing  and  Town  Planning 
Committee  Messrs.  J.  Bryce,  A.  H.  Campbell,  F.  G. 
Holmes,  J.  L.  Lumsden,  P.  C.  Smith,  John  Young 
and  J.  E.  Wilkes  were  present. 

Mr.  John  Bryce  was  unanimously  elected  convener 
of   the   committee.    It  was    also   agreed   that  W.   A. 
Macartney,  Johnstone,  and  J.  E.  Wilkes,  Dunfe 
should    be   elected    committee    secretaries. 

Mr.  Wilkes  was  instructed  to  attend  at  the  Local 
Government  Board  and  offer  to  place  at  their  disposal 
the  experience  of  the  committee  in  framing  further 
regulations  relative  to  town  planning. 

It  was  agreed  to  accept  the  invitation  of  Mr.  Wilkes 
to   visit   Dunfermline  on   Saturday,  February    1st,  to 
inspect    town-planning    schemes    in    com 
Rosyth  development. 


TOWN-PLANNING   COMPETITION:    REVSSED   CONDITIONS. 

The  revised  conditions  in  connection  with  the  Insti- 
tution's town-planning  competition  have  no 
issued,  but  apart  from  the  deletion  of  the  conditions 
in  the  original  notice  demanded  details  of 
works  and  a  bird's-eye  view  of  the  town  and  required 
sewers,  tramways,  markets,  baths,  destructor,  &c,  t  i 
be  shown,  the  announcement  is  identical  with  the  one 
published  in  our  issue  of  November  22nd  ,ast  and 
not,  therefore,  be   repeated. 

Road  Foreman  Fined.— A  road  foreman  in  the  em- 
ployment of  the  Darfield  Urban  District  Council    has 
been  fined  20s.  aud  costs  by  the  Barnsley  mag 
for  leaving  a  road   excavation   insufficiently  lighted. 

Cermatine  Valves  for  Air  Pumps — The  Dermatine 

Company,  Limited,  93  and  95  Neate-street,  Camber- 
well,  S.E  ,  write:  In  June,  1911,  we  supplied 
for  an  air  pump  manufactured  by  Messrs 
W.  H.  Bailey  &  Go.,  Limited,  of  Manchester,  some 
air-pump  valves,  which  were  put  into  work  at  Mess;-. 
Martineau's  sugar  refinery,  Whitechapel,  in  Novem- 
ber, 1911.  The  pump  is  now  undergoing  its  annual 
inspection,  and  the  valves  have  been  taken  out. 
They  'have  been  remeasured,  and  it  is  found  that, 
although  the  pumps  have  been  maintaining  a  vi 
of  over  29  in.  night  and  day  for  eleven  month.-,  the 
valves  have  worn  on  one  side  less  than  3/64  in.,  and 
we  have  every  reason  to  believe  that  a  period  of  at 
least  twice  as  long  as  they  have  already  lasted  will 
elapse  before  the  valves  are  worn  out  and  unfit  for 
use.  The  good  result  attained  has  been  to  a  large 
degree  due  to  the  fact  that  the  valves  were  fitted 
with  the  patent  Anchor  bush,  which  absolutely 
eliminates  any  tendency  of  enlargement  in  the 
central  hole,  thus  maintaining  a  high  vacuum,  avoid- 
ing expense  of  early  stoppage  of  machinery,  and  the 
possibility  of  spoiling  the  material  in  process  of 
manufacture.  The  guards  and  grids  were  designed 
by  ourselves  for  Messrs.  Bailey.  The  natural  corol- 
lary is,  therefore,  if  a  high  vacuum  and  freedom 
from  breakdown  are  wanted,  use  Dermatine  valves 
fitted   with  the  patent   Anchor  bush. 
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ry  ill  beneath  the  sun 
Then-  is  some  rented) 

.  -.  t  to  fi  ud  it ; 
/'  tic/,  submit,  and  never  wind  it. 

-  Anon.,  circa  1843. 

INSTITUTION    GF    MUNICIPAL    AND    COUNTY     ENGINEERS: 
PROPOSED   DEFENCE   FUND. 

To  the  Editor  of  The  Surveyor. 

Sir— For    some    time   past   the    council    have   had 
under  ,  on  a  draft  scheme  for  establishing 

and  ada  a  "Defence  Fund"  so  as  to  afford 

memtx  be   members   and   students  help   a1 

iaw    if  !.    libelled,    or    otherwise    defamed, 

and  further  to  take  mediative  or  protective  steps  m 
t,lie  info     -  nembers  unjustly  dismissed  or  pro- 

nally  harassed. 
The  council  in  undertaking  this  effort  are  per- 
suaded that  such  a  policy  is  a  wise  policy,  am 
eminently  desirable  one,  and  necessary  in  the  111- 
3  of  the  general  body  of  members. 
Having-  taken  legal  opinion  upon  the  subject,  the 
council  are  advised  that  the  present  Articles  and 
By-laws  prohibit  the  enforcement  of  a  compulsory 
levy  for  such  a  purpose,  as  under  the  terms,  of  the 
Memorandum  of  Association  proceedings  are  strictly 
limited  to  those  affecting  the  general  interests  or 
rights  or  pjofeseional  status  of  municipal  engineers 
and  surveyors  as  a  class.  It  is  therefore  impossible 
as  the  Memorandum  now  stands  to  undertake  out  of 
the  general  funds  of  the  institution  the  enforce- 
ment of  the  rights  of  members,  or  the  defence  of 
such  rights,  unless  some  general  principle  is  involved 
affecting  municipal  engineers  and  surveyors  as  a 
collective  body. 

To  alter  tin  -   the  Memo  >uld  in- 

volve an  application  to,  and  the  sanction  of,  the 
Board  of  Trade,  together  with  a  subsequent  confirma- 
tion by  the  Court,  which  we  are  advised  it  is  ex- 
tremely improbable  we  should  obtain.  The  only 
other  suitable  method  open  to  the  council  to  enable 
them  to  afford  support  to  individual  cases  is  to 
■  bli-h  a  "Voluntary  Defence  Fund,"  similar  to 
the  "Orphan  Fund."  to  be  controlled  and  worked 
independently. 

The  00  sxtremely  anxious  to  give  valuable 

and    effective    support   to    all   deserving    cases,    indi- 
vidually  or   collectively,   but   for    such     a     fund    to 
liecome  a  real  source  of  usefulness    it  is   nece 
before  proceeding  further,   for  them  to   ascertain   to 
what  exl  ■    are   voluntarily    prepared 

to  financially  support  the  scheme  they  have  in  view. 
It  is  possible  that  many  members,  who  feel  them- 
;n  their  appointments  may  not  be  dis- 
■  common  cause  in  defence  of  the  colu- 
mn nd  in  the  maintenance  of  the  common 
interests     of     municipal     engineers     generally;     the 
heless  earnestly  hope  that   the   whole 
of  41  1)0  animated  by  one  .spirit,  deter- 
mined to  stand  together  .as  one  man,  and  thus  furnish 
i;h    pecuniary  resources    to    carry  out 
'v  the  object  they  have  in  view. 
It    is                     1    that    the    annual    subscription    of 
members  be  fixed  at  a  minimum  of  7s.  6d.,  associate 
.  6d.,  and  that  the  benefits 
of  the  fund   L  srubscribers  thereto.  .  .  . 

In  i);  ire  it  to  be   cl<  a  i  ly 

mi  .     upon  individual 

membei  •  the   fund 

ferring  not  to  d  respects  his  full 

hip  of  the 
bitutioD. — Yours,  &c, 

R.    J.    Thomas,    m.inst.c.e., 
i    of   Muii  . 
and  County  Engi 
W.  IT.   Prescott,   W.INST. c 

Ho  arer. 

Town  Hall. 

wary   21,    1913. 


REFUSE  DESTRUCTION. 
To  the  Editor  of  The  Surveyor. 
ad    with     interest    your    • 
lay  number,  on  which  ; 

ons. 

lake  one  or  two  obser- 

i  article  on  refuse  destructors, 

which  an     interesting     survey    of    the 

.  mean? 


I  am  most  concerned  with  the  references  to  modern 
practice,  though  I  submit  that,  in  the  historical  part , 
more  might  have  been  said  about  the  first  destructor 
to  be  combined  with  a  public  electric  supply  station. 
It  was  put  up  by  the  Horsfall  Company  at  Oldham 
in  1892,  and,  like  yourselves,  has  now  come  of  age. 

However.  I  do  not  care  half  as  much  about  getting 
credit  for  my  firm  for  early  pioneer  -work  (such  as. 
for  instance,  the  introduction  of  the  "back-fired, 
hand-fed  furnace,"  described  by  your  contributor  as 
though  it  were  a  novelty,  on  p.  79)  as  I  do  about 
the  references  to  the  present  standard  designs. 

I  must  really  ask  leave  to  meet  the  criticisms  of 
the  Horsfall  "  Tub-feed  "  furnaces,  on  the  same  page. 
I  am  grateful  to  the  author  of  the  article  for 
describing  this,  arrangement  as  "clever  and  in- 
genious," but  the  delicious  taste  of  those  adjectives 
is  quite  spoilt  by  the  statement  that:  "The  compli- 
cated mechanism  leads  sooner  or  later  to  trouble." 
I  beg  to  assure  you  that  the  mechanism  is  nol 
complicated,  but  extremely  simple;  and  has  nut, 
under  fair  treatment,  led  to  trouble  anywhere,  but 
can  be  seen  working  satisfactorily  at  Leeds, 
Greenock,  Liverpool  (Mersey  Dock  and  Harbour 
Board),  Poplar  and  Zurich.  I  can  confidently  refer 
you  to  the  authorities  at  those  places.  Like  all  other 
machinery,  it  requires  sympathy,  and,  occasionally, 
a  little  oil,  and  then  it  works  well.  Each  furnace 
on  this  system  will  destroy  1  ton  per  hour,  and  there 
is  a  very  important  saving  in  labour  over  hand- 
feeding  for  any  plant  burning  50  tons  per  day  and 
upwards.  That  a  prejudice  exist-,  against  it  in  some 
quarters  is  undeniable;  but  it  may  be  remembered 
that  other  useful  innovations,  including  the  round- 
ness of  the  world,  have  had  the  name  difficulty  to 
overcome. 

As  to  the  theory  that  a  big  charge  practically  banks 
the  fires,  I  can  only  inform  you  that  with  the 
instantaneous  mechanical  feed  the  loss  of  tempera- 
ture in  the  flue  is  less  than  with  any  hand-firing 
system,  and  the  steam  raising  results  aire  second  to 
none.  There  is  no  time  for  cold  air  to  he  drawn  in. 
Your  contributor's  remarks  on  air  heaters  are 
worthy  of  close  attention,  and  I  agree  with  him  that 
.air  heaters  will  not  form  a  prominent  feature  in 
future  installations,  except  where  wet  material  is  to 
be  burned.  The  more  that  dry  daily  .collection 
from  bins  becomes  the  fashion,  the  less,  are  pre- 
heaters  required  for  the  blast.  But  the  dustiness  of 
the  "dust''  so  collected  increases,  from  day  to  day, 
and  calls  for  careful  consideration. — Yours,  &c, 

G.  Watson,  m.inst.c.e.,  m.i.mech.e. 

Atlas  Works, 

Pershore. 

January  20,  1913. 


BITUMINOUS  MATERIALS. 

To  the  Editor  of  The  Surveyor. 

Sir,— In  reply  to  the  letters  of  Messrs.  Nathan  and 
Dussek,  notwithstanding  their  remarks,  I  still  adhere 
to  the  word  "  asphalt ''  as  representing  bituminous 
concrete.  The  natural  asphalt,  if  analysed,  will  show 
how  closely  it  conforms  to  ordinary  concrete  if  cement 
is  substituted  by  bitumen  ;  this  is  indicated  in  my 
book  on  "  Modern  Road  Construction."  From  a  manu- 
facturer's point  of  view  it  may  be  a  good  policy  to 
adhere  to  the  present  nomenclature,  and  if  the  terms 
had  consistently  been  applied  for  many  years  to  a 
material,  there  would  be  good  reason  for  support  on 
these  lines;  but  it  is  well  known  that  engineers  ask 
for,  say,  Trinidad  Lake  bitumen,  and  they  get  what 
some  term  "  asphalt "  and  what  others  term  "  bitumen  '•' 
— i.e.,  the  same  material.  Vary  rarely  do  electrical 
engineers  ask  for  "asphalt"  or  "  asphaltum.''  I  have 
no  doubt  Mr.  Dussek  has  seen  a  circular  issued  by 
a  certain  firm  which  described  their  bitumen  as  con- 
taining 99  per  cent  asphalt.  Then  a  representative 
of  another  firm  was  heard  to  describe  ordinary  asphalt 
as  containing  10  or  12  per  cent  bitumen,  "but  our 
asphalt  contains  99  per  cent  bitumen,  therefore,  &c. 
&c.  ..." 

While  there  is  such  a  possibility  of  misusing  the 
terms,  it  is  obviously  time  for  a  change,  and  for  the 
words  "  bitumen  ''  and  "asphalt "  to  be  placed  to  their 
proper  spheres. — Yours,  &c, 

Francis  Woon. 

Town  Hall, 

Fnlham,  S.W. 

January  20.  1918. 
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THE    PRESENTATION    TO    MR.    R,    J.    THOMAS. 

To   the   Editor    of    THE    SURVEYOR. 

Sir,—]  .!  arranged  bo  in 

Mr.    I.'.    J.    Thomas,    to    dinner    on    Friday    ei 
February   7th,   a1    Messrs.  Lyons',  Victoria    M< 
Restaurant,    Viotoria*sfcreet,    London,    S.W.,    at    6.30 
o'clock,  when  the  wedding  present  subscribed  for  by 
members  of  the  institution  will  be  presented  I"  him. 

Application  for  dinner  tickets  (3s.  6d.  each)  should 
he  made  to  Mr.  Thomas  Cole,  secretary  of  the  insti- 
tution, 11  Victoria-street,  London,  S.W.,  not  later 
than  the  31st  instant,  in  order  that,  the  necessary 
arrangements   may   be   made. 

I  take  this  opportunity  of  thanking  all   who  have 
subscribed  in  tie'   wedding  present,  and  to  ask  those 
who  have  n"t  yel    ceplied   to  my  circular,  bul    d 
to    join   in    this   token    of    their    appreciation    of   the 
services  rendered  to  the  institution  by  the  pre 
to    communicate    with    me    not    later    than    th 
instant. — Yours,  &c, 

Albert   D.   Greatorex. 

Town  Hall, 

West  Bromwieh. 

January  20,  1913. 


EXPERIMENTAL    ROAD    SECTIONS,    SIDCUP. 

To  the  Editor  of  The  Surveyor. 
Sir— At  the  meeting  of  the  South-Ea.-tern 
of  the  Institution  of  Municipal  and  County  Engineers 
held  at   Sidcup  last  Wednesday,   I  find    I    made    a 
mistake  in  giving  the  cost  of  repairs  to  Section  No.  11 
(Tarmac)  as  CI  J  13s.     This  should  have  been  tG  Gs.  6d. 

The  error  crept  in  owing  to  the  cost  of  surl 
amounting  to  £5  6s.  6d.,  being  entered  t\    c 

I  shall  be  much  obliged  if  you  will,  in  the  interests 
of  accuracy  and  of  the  Tarmac  Company,  kindly  make 
this  correction  through  the  columns  of  your  paper. 
— Yours,  &c, 

H.  P.  Maybury. 
County  Surveyor's   Office. 
St.  Peter-street, 
Maidstone. 

January   14,  1913. 

[It  will  be  seen  that  we  were  able,  before  going 
to  press  with  last  week's  issue,  to  make  the  necessary 
correction  in  Mr.  Maybury's  summary  of  the  cost  of 
repairs  on  the  trial  sections.— Ed.,  Surveyor.] 


SERVICE  TRIALS  OF  ROAD  CRUST  MATERIALS. 


INTERIM    REPORT    OF    THE    ADVISORY    COMMITTEE    OF 
THE  ROAD  BOARD.* 

While  the  excellent  report  before  us  may  be  re- 
garded as  made  by  the  Road  Board  to  the  public,  it 
is  in  actual  form  a  report  of  the  Engineering  Advisory 
Committee  of  the  board  made  to  the  board  itself. 
The  report  is  a  unanimous  one,  the  omission  of  Mr. 
John  Brodie's  signature  being  merely  due  to  the  fact 
that  he  was  absent  in  India  when  it  was  signed.  It 
is  mentioned,  however,  in  the  introduction  that  Mr. 
Brodie  approved  of  the  report  in  substance  before  he 
left  England.  In  this  introduction  it  is  pointed  out 
that  the  object  of  the  trials  of  road  materials  on  the 
Eltham-Sidcup  road  was  explained  in  a  pamphlet 
issued  in  July,  1911.  The  trial  lengths  of  roadway 
weire  laid  down  under  the  general  direction  and 
supervision  of  the  Advisory  Engineering  Committee 
of  the  board.  Each  length  was  made  and  is  main- 
tained in  the  same  manner  as  road-surface  work  laid 
down  under  normal  service  conditions,  the  cost  of 
the  work  being  defrayed  by  the  Road  Board.  It  was 
stated  in  the  pamphlet  already  referred  to  that  it 
was  desired  to  get  a  road  on  which  the  experience 
gained  might  be  practically  applicable  to  any  mac- 
adam road  having  to  carry  a  fairly  heavy  traffic, 
whether  in  town  or  country.  This  obviously  impos- 
sible condition  was  not,  of  course,  obtainable,  nor 
is  one  surprised  to  learn  that  "it  was  difficult  to 
find  a  road  of  what  may  be  described  as  average 
conditions."  The  road  actually  selected  is  one  the 
traffic  on  which  is  much  above  the  average ;  but 
most  local  surveyors  will  probably  agree  that  in  any 
trial  of  this  character  it  is  better  to  test  the  mate- 
rials more  severely  rather  than  less  severely  than 
under   average   conditions.     It    cannot,    however,    be 

*  Lonrtcn  :  Waterlow  &  Sons.     Trice  2b.  unit. 


admitted    that    the    traffic    un    this    road   can 
I  as  in 

Lly,   and   the  conditions   are   in  many   i 
somewhat  widely  divergent  h 

if    an    average    of  ,    be    in 

any  way  conceivable. 
The  length   of   road  i  at   Sidcup    i 

trface  area  of  lS.-iUi 
sq.  yds.    A  summary   of  of 

week  ending  September  13,  1910,  showed  th 
total  estimated  weight  of  traffic  passing  over  the 
road  was  2,518  tons  per  day.  Another  census  for  the 
week  ending  August  21,  1912,  a  summary  of  which 
is  given  in  the  report  before  us.  shows  an  aggregate 
estimated  weight  of  3,5-17  tons  per  day,  which  is 
described  as  an  e  of  about  41  per  cent.    Con- 

sidering the  position  of  the  road,  however,  it,  seems 
reasonable,   a  d    in    the    report,   to   suppose 

that  a  large  part  of  this  difference  is  due  to  a  dif- 
1     !  ini    the    following 

figure.,  may  ho  noted:  In  the  first  fortnight  of 
September,    1910,    the    a  number   of    ordinary 

cycles  per  day  was  1,107  and  motor  cycles  40;  and 
■  n  the  week  from  August  15  h  to  21st  the  figun 
respectively  750  and  53  The  motor  cars  and  the 
motor  vans  numbered  131  per  day  in  Sep1 
1910,  and  in  the  third  week  of  August,  1012,  these 
vehicles  totalled  192  per  day.  The  figure  for  motor- 
Q  1910  is  105  per  day,  and  in  1912  331, 
which  is  probably  a  genuine  increase  due  to  the  de- 
velopment of  this  traffic. 

It  is  stated  ill  the  report  that  tin;  road  was  one 
which  subjected  the  trial  -urtaces  to  a  very  severe 
test,  which  is  evidently  tl 

by  the  committee  that  the  materials  under  trial  on 
most  of  the  sections  would  not  be  suitable  for  ordi- 
nary country  roads  without  considerable  modifica- 
tion. A,'  comparative  te  I  these  trials  will 
no  doubt  furnish*  very  useful  date..  The  committee 
recommend  Unit  the  further  trials  which  it  is  in- 
tended to  make  in  Buckinghamshire  on  a  road  of 
moderate  traffic  shall  be  proceeded  with  a  ,  soon  as 
possible. 

As  regards  the  Sidcup  trials  them  elves,  it  is 
pointed  out  that  the  costs  per  square  yard  are.  ex- 
cept in  the  ca  c  of  the  lengths  laid  by  the  Kent 
County  Council,  reckoned  on  amounts  paid  to  the  con- 
tractors for  small  lengths  laid  und  ,  condi- 
tion-. This  does  not,  of  course,  affect  the  issue  in 
any  way,  ,-ince  all  that  a  surveyor  has  to  do,  in 
i  sti'mating  the  merits  of  a  particular  road  en 
to  consider  its  qualities  as  shown  by  the  trials,  in 
the  light  of  its  cost  to  himself  at  the  time. 

The  test  in  Wandsworth  was  made  on  a  leu 
910  yds.  of  carriageway  which  forms  a  part  of  the 
London-Portsmouth  road.  A  traffic  oem  as  taken  in 
June,  1911,  showed  an  estimated  tonnage  of  5,700  per 
day,  and  an  autumn  census  towards  the  end  of 
ber,  1912,  showed  an  estimated  tonnage  of 
5,081  per  day.  Of  this  traffic  about  one-third  con- 
sisted of  motor  cars  and  cabs,  about  one-fifth  of  the 

motor    traffic,    such   as    motor   lorrii 
tractors   of   all    size-,    and    less   than   half   was   in   the 
form  of  horse-drawn  traffic.    This  road  averages  over 
30ft.   in  width.    In  order  to   make  parison 

1  etw'i  en   the   rates  of  w  thi  I    with   those 

ngfch    of    double    pitch- 
grouting    was   laid   by  the    same    contractor    i 
exactly   the   same   manner   as   one   of   thi' 
Sidcup. 

The  twelve  test  length-  at  Fulhai  i    down 

by  the  Fulham  Borough  Council  by  arrangement 
with  the  Road  Board,  the  work  being  done  by  direct 
labour  under  the  supervision  of  the  borough  sur- 
veyor. The  estimated  tonnage  in  B 
2,171  per  day,  a  large  part  of  this  traffic  being  in  the 
form  of  the  heavier  class  of  horse-drawn  vehicle. 
As  suggested  in  the  report,  this  fact  slice 
us  with  some  useful  comparative  data. 

We  hope   to   deal   in    forthcoming  h    the 

separate  reports  on   the 

the  results  as  far  as   if  o    at    the 

*  stage  of  the  te 


An  Attractive  Road  Board  Appointment.     \\ 

special  attention  to  the  anno  I  i    adver- 

tisement   columns   of    th 
by    H.M.    Road    Board    of    a.    , 
neering  assistant,  at  a,  salary   of    '.' .    ; 
fcravellki  es.    Candidates  imi  t  have  obi 

under  a  murj    ipa]   and  count;.,  .  .:  I 
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Assistants'  and  Students'  Section. 

Conducted   bt   SYDNEY  G.   TUBNER,  assoc.m.inst.c.k. 


All  communications  in  regard  to  this  page  must  be  addressed  to  The 
Sditor,  St.  Bride's  House,  24  Uride-Itne,  Fle^t-street,  E.C.  Envelopes 
■wl  be  marked  •' Atsist-anW  Section"  in  t/is  to,i  UfUlumd  comer. 
Cerrespondenis   are  itvntti    to   submit    (««s£on*  /»?   consideration    and 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

300.  Retaining  Wall.— A  retaining  wall  is  required 
to  support  a  roadway  having  no  footpath,  and  con- 
sequently heavy  vehicles  such  as  steam  rollers.  &c, 
will  seriously  surcharge  the  wall.  The  height  of  the 
roadway  above  the  adjoining  ground  is  8  ft..  and  the 
filling  will  be  good  clay.    Design  a  suitable  wall  in 


answers  to  the  questions  which  appear.  For  the  contribution*  considered 
to  be  the  most  meritorious,  one  or  more  premiums  m  books  will  be 
awarded  monthly.  Diagram*  mutt  be  (rutin  to  seals  on  separate  sheets, 
ready  for  reproduction. 


REPLIES  TO  QUESTIONS. 

293.    Surveying.— Will    some   reader   kindly   give   a 

sketch  and  description  of  Colby's  Compensation  Bars 

for  the  accurate  measurement  of  base  lines  ?  (Student.) 

The  compensation  bars  invented  by  Major-General 

<     Iby    with  a   view   to  eliminating  errors  resulting 

from  the  varying  temperature  of  the  measuring  rods 

at  different  time     are  constructed  on  the  following 

principle :  — 


1  4 


FIG.  I 


FIG.3 


FIG.  2 


V.    T    X' 


c      c' 


FIG.  <+ 


COOPewSftTien    A«r 


FIG.  3 


FIG.tf 


Details    of  Colby's  Compensation    Bar. 


oncrete,   and  show   calculations.      (L).   (!.    B., 
Darlington.) 

301.  Waterworks.— Two    pumping    engines    deliver 

water  at   the    rales   resp  of    l,G'-0    and    1,150 

tiree  pumping  mains 
10  m.,  11  in.  and  14  in.  diameter.  What  is  the  velocity 
in  and  the  d  main  f     (D.  G.  B.,  Dar- 

lington.) 

302.  Hydraulics.  ■•    a    short    tube    to    the 

rable  increase 

I.    Explain  why   this   is 

so,   and   give   the  efficients   of   con- 

(E.  S.  M.,Luton.) 

303.  Reinforced    Concrete.  of    the 

I 
■. 
the  jun<  -    column  and  prin- 

(T.If.. 
;  '"•) 

304.  Geodesy — 7  ant  by  reducing  a  hori- 
zontal measuremen  (P 


[The  Editor  ie  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&e.,  for  insertion  in  the  "  Assistants'  and  8tudents" 
Section."  Creations  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  tho  r/onthly  Premium.] 


Two  bars  of  different  metal-  and  different  rates 
of  expansion  are  laid  parallel  and  elo.se  to  each 
other  (Fig.  1,  AB  and  A1  Bl).  They  are  fixed  at  the 
centre  from  and  to  which  point  they  are  free  to  ex- 
pand and  contract.  Al  8  given  temperature  they 
are  taken  of  the  same  length,  and  in  this  condition 
suppose  the  lines  A1  AM  and  B'BN  (Fig  1)  to  be 
drawn  through  their  extremities  and  perpendicular 
to  their  lengths,  so  that  AM  =  BK,  ;  make  also 
the  ratio  of  AM  to  A1  M  or  of  BN  to  B1  N  equal 
to  the  ratio  of  the  expansion  of  the  bar  AB  to 
the   bar   iVB'.  tb    bars   to   receive   an 

equal  positive  or  negatsn  .  of  temperature, 

and  if  in  this  position  lines  are  drawn  through 
their   extremities,   these    lim      will    evidently    pa 

h  ough  the  points  M  and  N  as  already  determined. 

;i        Is  not  matlr  i   rrrect,  but  the  differ- 

ence, being  very  slight,  may  be  m  glected.  in  actual 
construction  the  bar  \'  B1  i  I  bra  ad  the  bar 
AB   is   of   iron,   and   A  are   flat  steel 

tongues  at  the  exti  the  bars  (1         ■'■  and  5) 

moving  freely  on  conical  pivots  (CC)  of  brass 
allowing  them  to  be  in-  ingles  with 

;  idicular   to   A  B   and    V  B1.     U    a 

i  at  are   of  62     :  limed 

i  ne  Length,  and   hence  the   to 
right  angles  to  Bu   a 
The  compensation  bar    are  each  made  10 ft  L'5in. 
long  at  G2  dcg.  Fahr.,  5  in.  broad  and  1-5  in.  deep. 
Fig.  2  shows  a  side  elevation  of  one  rod ;  Fig.  3,  side 
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elevation  of  cod     apporl       Pig    i,  perspective  view 
I  too  a1    md    oi  '■"<-    and  Fig.  5,  plan  of 

meia]  tongues  fh     i  ■     i  □      of  rods. 

'pi     rod  placed  edgen ays   at    a   distance   oi 

1-125  in.  apart,  and  are  supported  in  the  middle  upon 
allei  (Fig.  2,  F),  and  are  firmly  fixed  together  al 
their  centres  by  transverse  steel  cylinders  (Fig.  3, 
I;,  Rl),  which  are  1-5 in.  in  diami  fcer,  each  rod  being 
left  free  to  expand    ir  i  from  or  to  1  he 

iiral    axis. 

Phis  m  ni r.il  as  i  Eonned  of  a  T-p  ce  (Fig.  3,  E) 
fixed  firmly  on  th  botl  >m  oi  the  box  in  which  the 
bai    an   fixed,     '■.    I  i  a  ty,  and  at  right  angles 

to  these  bars,      a  fl       teel  ton i  (Figs.  I  and  5,  A) 

long,  1*1  in.  broad,  and  0  25  in.  in  thicl 
projects  3  2:"i  in.  I  ron  bar. 

i'li,  tongues  are  jointed  bj  double  conical 
pivots  ai  C  and  C"  (Fig.;.  4  and  5),  which  form  axes 
perpendicular  to  the  surface  of  the  tongue,  allowing 
it  to  be  inclined  in  the  direction  of  the  bars  at 
lightly  different  angle.-  according  to  contraction  or 
expansion  due  to  temperature. 

The  pivots  are  0-5  in.  diameter,  and    are    placed 
Eron    th      md    >j     h     tongu  brass 

bar.  On  the  I  mgu  al  P,  flu  h  with  its  upper  sur- 
face, .'  mall  platinum  wire  i  n  □  which 
i  mall  do1  i  I  to  form  the  itandard  oi 
in  as  urement. 

The  bars  axe  placed  in  a  strong  wooden  box  to 
the  bottom  of  which  are  fixed  brass  [dates  holding 
ili.-  rollers,  by  which  the  bar.s  are  supported  (Fig.  2, 
I  i  and  the  centre  stay  (Fig.  3,  E),  which  prevents 

lisplacement  of  the   bars    when   the  rod-   are 

held  bj   the  rollers  RR1  (Fig.  3). 

To  protect  the  tongue  (A)  which  projects  beyond 
the  box  there  is  a  special  covering  nozzle  which  has  a 
hole  and  cover  over  the  dot  which  is  thus  made 
visible.  A  level  is  placed  on  one  of  the  bars  which 
is  seen  through  a  gla  in  the  lid  of  the  box.  At 
the  ends  of  the  box  plates  aire  fixed  for  supporting 
ripod  of  the  double  compensated  microscopes 
(Fig.  6,  X  and  X1),  which  is  employed  to  observe 
he  standard  measurement  points  of  one  pair  of 
rods  brought  by  adjustment  into  true  position.  A 
pair  of  sight  vanes  which  shut  down  are  placed 
on  the  ends  of  the  box  for  ranging  the  rods  approxi- 
mately m  position  or  in  line. 

Two  rigid  tripod  stands  (Fig.  lii  d    to  each 

i  d  These  tripods  carry  a  universal  slide  rest  by 
which  the  rod  may  be  adjusted  to  position  both 
in   a  horizontal  and  vertical  direction. 

The  interval  between  two  adjacent  compensation 
poini  i  of  two  bars  lying  in  a  true  line  is  brought 
to  exactly  Gin.  by  means  of  a  compensation  micro- 
cope  constructed  in  the   following  manner:  — 

Two  microscopes  (Fig.  G,  X'  and  X)  of  2  in. 
focal  distance,  lying  parallel  to  each  other  and 
6 in.  apart,  are  connected  by  two  bars,  one  of  brass 
and  .me  of  iron,  in  such  a  manner  that  the  outer 
foci  of  their  object  glasses  are  compensated  points 
at  exactly  6  in.  apart.  Through  the  centre  of  these 
two  bars  passes  a  telescopic  micro  i  I  sr.  6,  T) 
parallel  to  the  other  two,  with  adjustment  for  reading 
a  point  on  the  ground  perpendicular  to  the  measuring 
rods.  The  microscopes  revolve  on  the  axis  of  this 
centre  telescopic  microscope  in  a  vertical  tube 
attached  to  the  apper  surface  of  a  tripod,  with  level- 
ling screws  and  screws  for  communicating  motion 
in  a  longitudinal  or  transverse  direction.  The 
tripod  of  the  microscopes  rests  on  a  three-armed 
grooved  stand  carried  by  a  brass  plate  fastened  to 
the  end  of  the  box.  To  the  brass  bar  of  each  com- 
pensation  microscope  is  attached  the  level,  and  on 
the  other  side  is  a  small  telescope  movable  in  a 
vertical  plane  for  the  alignment  of  the  rods.  The 
measurement  of  the  6-in.  interval  is  effected  by  bring- 
ing one  of  the  outer  microscopes  of  the  compensation 
microscope,  when  in  perfect  adjustment,  alignment 
and  level,  to  bisect  the  compensation  point  of  one 
of  the  bars,  and  then  bringing  the  compensation 
point  of  the  other  bar  (by  tangent  screw  motion)  to 
be  bisected  by  the  other  microscope. 

It  should  be  understood  that  the  compensation 
microscope  is  a  separate  instrument. 

The  distance  between  trie  compensation  micro- 
scopes of  the  first  and  last  of  a  complete  set  of  bars 
(six)  arranged  in  true  alignment  is  63ft. 

The  end  of  each  series  of  bars  when  used  in 
measurement  is  transferred  to  the  ground  by  means 
of  a  point  carrier.  This  apparatus  (Fig.  6,  G)  con- 
sists of  a  triangular  cast-iron  plate  with  a  flat 
hollow  cylinder  of  brass   screwed  to  the  centre  of 


its  uppei  d  .  enclosing  a  movable  disc  having  a  fine 
point  engraved  on  its  surface.  This  point  is  ad- 
justed to  the  required  position  by  means  of  three 
small  equidistant  screws.  The  point  carrier  is  placed 
under  the  telescopic  microscope,  so  that  the  fine, 
point  shall  be  nearly  in  line  oi  its  optical  axis,  and 
the  final  adjustment  ol  the  dot  will  then  be  made 
by  means  of  the  three  adjusting  screws.  This  dot 
QS  the  initial  point  for  the  next,  set  of  bars. 

In  measuring  base  Inns  a  piece  of  fairly  level 
ground  is  selected,  and  the  bai  r<  -upported  on 
the  tripods  or  trestles  about  3ft.  from  the  ground. 
The  heights  of  the  uppermost  surfaces  of  the  tri] 
are  arranged  by  the  theodolite  for  all  intermediate 
punt-   between   the   two  ends   of   the  line. 

The   Colby   system   of   measuring   base   lini 
been   largely   adopted    on    the    Continent    and    in 
ca  for  large  surveys  in  those  places.    (Moun- 
tain   Spa.) 


ROAD  BOARD  GRANTS. 

8TAFF0RUSNIRE   COUNTY   COUNCIL'S   PROPOSAL. 

At  the  quarterly  meeting  of  the  Staffordshire  Countj 
Council  on  Tuesday  last  the  Main  Roads  and  Bridges 
Committee  r<  commended  thai  a  communication  should 
be  sent  to  the  County  Councils  Association  urging 
thai  an  application  should  he  made  to  the  Road  Board 
thai  instead  of  making  grants  in  aid  of  improvements 
to  the  extent  of  approximately  50  percent  as  at  present, 
the  Road  Board  should  be  asked  to  pay  the  whole 
cos!  of  improvements  desired  by  county  councils  and 
l  I.,  in  Ri  i  I  Board,  the  work  to  be  carried 
out  to  be  limited  to  the  amount  which  the  Road  Board 
.    i:       i  grant. 

Sir  Reginald  Hardy  moved  the  adoption  of  the  re- 
port and  remarked  that  when  the  Road  Board  tva- 
mstituted  it.  was  intended  to  relieve  the  local  rates, 
but  the  actual  effect  of  the  policy  of  the  board  had 
been  to  increase  them,  as  in  order  to  get  a  grant  the 
local  authorities  had  to  raise  an  equal  amount  from 
the  rates,  hi  1912  the  Road  Board  bad  accumulated 
a  sum  of  over  £2,000,000,  so  they  had  got  plenty  of 
money.  The  county  had  not  taken  the  amount  they 
were  entitled  to  because  they  did  not  want  to  increase 
the  ratepayers'  contributions. 

Mr.  J.  C.  Wedgwood,  m.t\.  moved  that  the  paragraph 
should  be  sent  back  to  the  committee,  as  lie  regarded 
the  condition  laid  down  by  the  Road  Board  as  an 
admirable  and  a  useful  one.  It  was  only  right  and 
fair  that  the  ratepayers  should  contribute  towards 
these  road  improvements. 

Mr.  Chilton  seconded  the  amendment,  but  on  a 
division  it  was  lost  by  a  large  majority,  and  the 
iv<   immendation  of  the  committee  carried. 


Blackburn    Town    Planning.— Mr."    Thomas    Purvis 

Ritzema,  a  Blackburn  magistrate,  has  deposited  with 
the  Mayor  plans  for  improving  Central  Blackburn. 
Because  of  the  probability  of  the  council's  seeking 
Parliamentary  powers  for  a  town-planning  scheme 
I  id  opportune  for  including  central 
improver]  posals.    Mr.  Ritzema  has  alternative 

schemes  involving  total  expenditures  of  £49,(100  or 
(..'jHMjioo.  He  declares  both  can  be  made  profitable 
to  the  corporation. 

Sis-  John  Macdonald  and  "  Potholes."— Sir  J.  H.  A 
Macdonald,  k.c.b.,  president  of  the  Scottish  Automo- 
bile Club,  and  a  member  of  the  Road  Board,  ad- 
dressed a  meeting  of  members  and  friends  in  the 
smoke-room  of  the  club  Last  week  on  the 
subject  of  '•  The  Road— Past,  Present  and  Future." 
In  the  course  oi  his  address  he  remarked  that  to  a 
certain  extent  the  use  of  the  steam  roller  had  not 
been  satisfactory.  After  showing  specimens  of  large 
and  unsuitable  stones  which  he  pe-rsonaUy  had 
gathered  front  parts  as  far  distant  as  Dundee  and 
Surrey,  he  said  that  it  was  a  fallacy  that  the  motor 
car  produced  potholes  in  the  road.  The  best  proof 
was  that  the  Trossachs-road,  on  which  motors  were 
not  allowed,  was  full  oi  potholes.  The  pothole  was 
not  caused  by  any  sucking  action  of  the  motor.  Some 
people  probably  thought  that  he  went  there  to  say 
that  the  road  surveyors  were  a  set  of  blockheads. 
Far  from  that  being  the  case,  a  great  deal  of  the 
information  had  been  derived  from  splendid  road 
surveyors  of  this  country,  men  who  did  their  duty 
with  imagination,  not  just  following  in  the  rut  of  the 
past. 
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THE  SURVEYOR'S"  COMING-OF-AGE. 


SOME  FELSCITATiONS. 

With  considerable  gratification  we  acknowledge  thi 

following  kindly  comments  on  the  recenl  atta ent 

oi    iiur    majority.      We    have    to    tendeT    our    cordial 
thanks  to  the  writers:  — 

I  heartily  congratulate  you  on  achieving  your 
majority.    The  Sukveyob  ha*  steadfastly  main  ah 

.ion  in  upholding  the  status  of  the  prof 
and    it  -    are    a    veritable    compendium    of 

municipal  engineering.    You  have  my  best  wi  I 
the  future. — Sir.  R.  J.  Angel,  borough   engineer,   Ber- 
mondsey. 

My  very  cordial  congratulations  both  on  tin 
and   on  the   issue  celebrating  it.    The   re 
years  covered  is  most  interesting,  and  will  be  useful 
for  easy  reference.— Mr.  William  Blaix,  borough  engi- 
neer, St.  Pancras. 

Mr.  A.  H.  Campbell,  city  engineer,  Edinburgh, has 
pleasure  in  joining  in  the  congratulations  to  The 
Surveyor  upon  the  attainment  of  its  21st  anniver- 
sary, expressing  his  appreciation  of  the  continued 
growth,  usefulness  and  progress  of  this  valuable 
paper,  and  wishing  for  it  many  years  of  continued 
benefit  to  the  members  of  the  profession  of  municipal 
and  county  engineers. 

Very  heartily  do  I  congratulate  The  Surveyor  on 
:ts  "coming-of-age."  I  send  my  best  wishes  for  its 
continued  progress.  Long  may  it  live  to  carry  out 
ml  and  very  valued  work! — Mr.  Thomas  Cole, 
secretary,  Institution  of  Municipal  and  County 
Engineers. 

My  staff  join  with  me  in  congratulations  on  the  great 
value  of  The  Surveyor  as  an  educational  instru- 
ment for  municipal  engineers,  on  its  reaching  its 
majority  and  in  hopes,  for  its  continued  success. — 
Mr.  A.  E.  Collins,  city  engineer,  Norwich. 

I  beg  to  congratulate  you  on  your  "  coming-of-age  " 
number,  which  is  full  of  interest  to  me  as  a  most 
readable  history  of  the  engineering  developments  of 
the  past  twenty  years.  Of  course,  to  me  the  road 
question  has  been  studied  with  the  closest  attention. 
But  the  whole  of  the  other  questions  are  dealt,  with 
in  an  eminently  convenient  and  readable  form. — 
Colonel  R.  E.  Crompton,  consulting  engineer  to  the 
Road  Board. 

In  response  to  the  invitation  expressed  in  the  quota- 
tion at  the  head  of  your  "  coming-of-age ''  article  I 
"  give  you  my  hand  "  and  heartily  congratulate  you 
on  attaining  your  majority.  As  a  member  of  the  pro- 
fession in  whose  interests  you  have  all  along  devoted 
yourself,  I  can  truly  say  that  I  have  derived  much 
pleasure  and  profit  from  your  columns.  From  the 
very  first  number  it  has  been  one  of  my  weekly 
pleasures  to  peruse  your  journal,  and  I  seize  this 
opportunity  of  expressing  my  hearty  appreciation 
and  cordial  thanks,  with  best  wishes  for  continued 
prosperity.— Mr.  A.  T.  Davis,  county  surveyor,  Salop. 

I  well  remember  the  interest  excited  by  No.  1  of 
The  Surveyor.  It  was  felt  that  a  new  era  was  open- 
ing for  the  benefit  of  those  connected  with  and  affected 
by  municipal  works.  The  general  advance  made 
during  the  twenty-one  years  in  all  that  makes  for  the 
welfare  of  the  citizen  and  the  citizen's  representa- 
tive is  largely  due  to  The  Surveyor.  Hearty  con- 
gratulations and  all  good  wishes.— Mr.  J.  W.  Dug- 
dale-Bradley,  city  engineer,  Westminster. 

As  one  who  has  experienced  much  assistance  from 

ruaal  of  The  Surveyor  for  many  years  past, 

I    should   like  to  express    my    appreciation    of    the 

manner    in    which    it   has    been    conducted,    and    my 

good  wishes  for  its  future  success. — Mr.  E.  J. 

Elford,    borough    engineer,    Southend-on-Sea. 

that  The  Surveyor,  having  attained  its 

\v,  will  still  continue  it,,  efforts  (always  appre- 

ards  the  instruction  and  enlightenment  of 

pro     ■  ion,    the    young  vba      oi 

which    can    always   find   in    your   column      in    truotion 

and    inspiration,   while   the  fossils   find  food    for  re- 

■"•     Best  of  all   wishes.— Mr.   A.   Gladwell,  engi- 

and  surveyor,  Eton  Rural  District  Council. 

Mr.  Percy  Grifii  ,,v.   Institution  of  Water 

Engineers]  sends  hearty  congratulations  to  the 
Ed. tor  of  The  Surveyor  upon  the  "coming-of-age" 
of  this  very  useful  and  excellent  journal.  Its  future 
Cas  its  past;  will  depend  upon  its  intrinsic  merits, 
and  now  that  these  have  been  so  fully  tested  and 
1    }<y   experience,  ,,t'ly   be  hoped 


and   expected   that  the  future   will  amply  justify   the 
which  are  undoubtedly  shared  by 
all  readers  oi  tin-  p        ible    handbook   of  muni- 

cipal engineering. 

of  youi  ipporters  i  heartily  con- 

gratulate i     dui  '  coming-  if-age,'1  and  wish  you 

rerj    succe       mi   the   Eutulre.     1  cannot  say  you  have 
improved  with  age    I  >r  you  have  jo  very  consistently 
maintained  your  first  high  standard  of  excellence. 
Mr.    E.  Purnell  Hooley,  county  surveyor,  Notts. 

hearty  corn]  upon  The  Surveyor's 

ug-of-age."  Maj  its  '"years  of  maturity"  be 
marked  by  ever-increasing  success,  ai  d  i  -  "declining 
years''  prove  to  be  Ear  beyond  the  ken  of  any  of  its 
reader-.  You  may  well  take  pride  that  The 
Surveyor  has  no  rival  a*  a  high-class  technical 
journal  whose  sole  aim   1-  in  serve  and  advance  the 

iii  all  parts 
of   the   world.     All   such   w  II,   1   am   sure,   agree  that 
n   as  a  body  is  \  j    indebted  to 

establishing  and  so  ably  conducting  a  journal 
which  unfailingly  charm  ion  their  interests,  and  keeps 
them  au  c<>urani  with  up-to-date  professional  informa- 
tion. In  fact,  so  necessary  has  it  become  to  us  that 
it  seems  incredible  that  only  a  generation  ago  there 
was  no  Surveyor.  Which  of  us  would  like  to  be 
without  it  now  P— Mr.  W.  J.  Howard-Smith,  assoc.m. 
inst.c.e. 

On  your  birthday  your  readers  extend  to  you  the 
right  hand  of  fellowship.  They  congratulate  you  on 
twenty-one  years  of  useful  work.  They  count  with 
confidence  on  your  continued  co-operation  with  public 
servants  in  all  parts  of  the  country  to  improve  those 
conditions  on  which  the  well-being  of  the  public 
depends — housing  and  health,  sanitation  and  lighting, 
loads  and  transport. — Mr.  W.  Rees  Jeffreys,  secretary, 
Road  Board. 

All  good  wishes  in  conneetion  with  your  "  coming- 
ci-age."  May  your  future  progress  be  still  more  suc- 
oessful,  and  in  every  sense  of  the  word  all  you  can 
desire. — Mr.  Charles  Jones,  borough  engineer,  Ealing. 

My  very  hearty  congratulations.  I  hope  you  will 
continue  your  useful  work  for  many  years  to  come. — 
Mr.  W.  T.  Lancashire,  city  engineer,  Leeds. 

I  congratulate  The  Surveyor  upon  its  "  coming- 
of-age."  As  the  senior  past -president  of  the  Institu- 
tion of  Municipal  and  County  Engineers,,  I  have  fully 
realised  the  good  work  done,  and  I  wish  The 
Surveyor  continued  prosperity. — Sir  James  Lemon, 
Southampton. 

Congratulations  on  tire  "coming-of-age"  of  The 
Surveyor,  and  best  wishes  for  its  future  prosperity. 
Of  late  years  I  have  often  noticed  how  quickly  the 
years  roil  by,  and  events  of  twenty  years  ago  seem  only 
like  ten.  In  the  case  of  The  Surveyor,  however,  my 
first  impression  was  that  it  was  more  than  twenty- 
one  years  since  its  first  number,  and  this  I  must 
attribute  to  the  interest  and  great  variety  of  its 
editorials,  accounts  of  meetings,  and  other  valuable 
contents  in  each  weekly  issue,  year  by  year. — Mr. 
Joseph  Lobley,    Stoke-on-Trent. 

Mr,  E.  George  Mawbey  [borough  engineer,  Lei- 
cester] sends  his  hearty  congratulations  on  the 
"  ooming-of-age  "  of  The  Surveyor,  together  with  his 
great  appreciation  of  the  valuable  services  rendered 
to  municipal  and  county  officers  in  particular,  and 
local  government  administration  generally.  He  also 
wishes  long  life  and  continued  prosperity  to  the 
paper  and  to  all  readers  enjoying  the  advantages  and 
facilities  afforded  by  this  iax.lmir.able  journal. 

I  congratulate  you  most  warmly  upon  attaining 
your  majority.  Have  been  a  subscriber  for  the  entire 
length  of  your  existence,  and  have  been  pleased  with 
your  improvement  ami  progress.  Long  may  you 
thrive.— Mr.  H.  P.  Maybury,  county  .surveyor,  Kent. 

It  gives  me  much  pleasure  to  express  my  hearty 
congratulations  on  your  "coming-of-age."  I  well 
remember  the  advent  of  your  first  number  with  articles 
on  land  surveying,  by  Curtis,  as  I  think  its  chief 
feature.  One  little  thought  then  that  it  would  be  the 
potent  force  in  municipal  engineering  it  afterwards 
became.  I  trust  its  success  has  bestowed  rewards  on 
its  owners  commensurate  with  the  advantages  it  has 
given  municipal  engineers.  I  wish  it  many  more 
years  of  success,  prosperity  and  utility.— Mr.  E.  B.  B. 
Newton,  borough  engineer,   Paddington. 

Heartiest  congratulations  and  all  good  wishes  for 
a  prosperous  and  bright  future.-  Mr.  Sydney  Perks, 
city  surveyor,  London. 

Heartiest    congratulations    upon    your  "coming-of- 
l  p     ill    thanks    are    due   to   you    for    the 
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Notices       

Institution  of  Municipal  Engineers :  Notices  

Institute  of  Sanitary  Engineers l-i»,  ISO, 

Local  Government  Board  Inquiries        

Mechanical  Haulage  1-7, 

Meetings  

Motor  Vacuum  Koad  Cleaning  Demonstrations       , 

Municipal  Competitions  Open      

Municipal  Contracts  Open .  

Municipal  Work  in  Progress  and  Projected 

N,«  Folding  Scaffold         

Office  Conversations  

Personal  

Pollution  of  Water  in  Mains         

Presentation  to  Mr.  E.  J.  Thomas        

Refuse  Destruction 

Road  Board  and  the  Carpeting  System 

Road  Board  Grants  

Road  Board's  Cash  Balance  

Royal  Sanitary  Institute :  Notices        

Sanitary  Engineering  

Society  of  Engineers:  Notices 

Tarmac  Works  ...  ...  

Tenders  for  Municipal  Works  or  Supplies 

"  The  Surveyor's  "  Coming-of- Age  :  Some  Felicitations 


generous  and  useful  aid  that  you  have  given  to  the 
Orphan  Fund  of  the  Municipal  and  County  Engineers 
from  its  inception.  Long  may  your  good  work  in 
this  and  other  directions  continue. — Mr.  O.  Claude 
Robson,  engineer  and  surveyor,  Willesden  Urban  Dis- 
trict Council. 

May  I,  on  the  occasion  of  the  "  coining-of-age  "  of 
The  Surveyor,  express  my  best  wishes  for  the  future 
prosperity  of  your  newspaper,  and  the  hope  that  the 
engineering  and  surveying  profession  as  a  whole  will 
give  the  support  which  the  high  character  of  your 
publication  in  the  interest  of  municipal  engineering 
-o  rightly  merits  ? — Mr.  Norman  Scorgie,  borough 
engineer,   Hackney. 

Congratulations  on  the  "  coming-of-age ''  of  The 
Surveyor.— Mr.  E.   Shrapnell   Smith. 

Permit  me  to  congratulate  you  on  the  attainment 
of  your  majority,  and  may  your  strength  and  power 
increase  with  growing  years.— Mr.  W.  J.  Steele,  city 
engineer,  Newcastle-on-Tyne. 

Congratulations  upon  attaining  your  majority,  and 
upon  your  efforts,  to  advance  the  interests  of  our  pro- 
fession.—Mr.  R.  J.  Thomas,  county  surveyor,  Buck- 
inghamshire; president,  Institution  of  Municipal  and 
County  Engineers. 

Hearty  good  wishes  to  The  Surveyor  on  attaining 
its  majority,  and  for  its  future  welfare.  I  trust  it  will 
live  long  to  continue  the  valuable  information  it  has 
already  disseminated  among  engineers  and  surveyors 
since  the  date  of  its  birth.— Mr.  H.  T.  Wakelam, 
county  engineer,  Middlesex. 

Permit  me  to  offer  you  my  hearty  congratulations 
on  The  Surveyor  attaining  its  majority,  and  to  ex- 
press the  hope  that  this  most  valuable  and  useful 
publication  may  have  a  vigorous  and  flourishing 
existence  for  many  generations  to  come. — Mr.  J.  Paget 
Waddington,  borough  engineer,  Marylebone. 

Please  accept  our  congratulations  upon  the 
"  coming-of-age "  of  The  Surveyor,  and  our  best 
wishes  for  its  future  success.  Although  we  cannot 
(except  perhaps  in  the  spirit)  be  present  to  celebrate 
its  centenary,  I  trust  in  due  course  it  may  reach  that 
ripe  old  age  full  of  honour  and  advertisements.  The 
profession  {hen  wiU  probably  be  in  the  clouds  design- 
ing aerial  roads,  needing  no  macadams;  but  what 
the  trade  can  do  to  eke  out  their  existence  one  can- 
not  foretell.     At  any  rate,  we  hope  the  controversies 


i  i)  bitumens  and  corrugations  will  by  then  ha- 
-lip  I'll.     With   kind    thoughts,   many   happy   return-, 
long  life  and  prosperity   to  The   Surveyor  -  Messrs. 
i  q  Bio.-.,  Limited. 

Accept  my  congratulations  and  good  wishes  on  the 

Lge"  of  The  Surveyor.    You  have  aided 

greatly    in    stimulating   public   interest   in  municipal 

and  matters,  and  in  raising  the  status  of  our 

ion.— Mr.     Wm.     Hy.     White,    city    engineer, 

Oxford. 

Allow  me  very  heartily  to  congratulate  The  Sur- 
veyor on  attaining  its  21st  birthday.  I  hope  it  will 
continue  to  have  an  increasing  value  as  a  journal 
containing  the  best  information  (and  scientific  matter) 
from  the  best  source-.— Mr.  Francis  Wood,  borough 
engineer,  Fulharn. 

May  I  be  allowed  to  wish  you  the  customary  many 
returns  of  the  day  ?  The  wish  is  usually 
accompanied  by  a  present,  but  in  this  case  the  order 
has  been  reversed,  I  having  been  a  recipient  of  one 
of  the  presents  "specially  issued"  by  you.  I  am  in 
the  fortunate  position  of  being  able  to  congratulate 
you  in  a  threefold  capacity:  (1)  As  a  one-time  muni- 
cipal engineer  I  have  been  a  reader  of  your  paper 
for  the  last  twenty  years,  so  I  have  not  missed  many 
issues,  and  I  believe  I  am  correct  in  saying  that  such 
an  important  event  as  my  first  apr  ointment  was  duly 
recorded  in  its  columns;  (2)  As  one  of  your  staff  for 
several  years,  and  as  an  occasional  contributor  for  the 
last  fourteen  years,  I  have  had  the  pleasure,  not  only 
of  assisting  in  the  success  and  improvement  which 
have  marked  the  progress  of  the  paper,  but  of  end  rsing 
quite  a  number  of  cheques;  (3)  As  an  official  engaged 
by  a  well-known  municipal  engineering  body  I — but 
ay  nothing  on  this  score,  as  the  last  thing  I 
would  wish  you  to  do  is  to  take  this  letter  as  any- 
thing but  quite  an  informal  (and  therefore  quit  an 
o:  official)  communication. — Mr.  B.  Wyand,  secretary. 
Institution  of  Municipal  Engineers. 

May  your  services  to  the  municipal  engineer  be  as 
valuable  during  the  next  twenty-one  years  as  they 
have  been  in  the  past  and  as  honourable  to  your- 
Mr.   T.  H.  Yabbicom,  Bristol. 

The  "  coming-of-age  "  of  The  Surveyor  reminds  me 
of  the  song  "I'm  Twenty-one  To-day,"  and  the 
f  merick  "There  was  a  young  lady  of  Wantage,"  but 
I  fear  that  any  doggerel  I  might  evolve  from  these 
classics  would  not  look  dignified  in  cold  print,  and  1 
can  therefore  only  use  hackneyed  phrases:  (1)  I  wish 
you  all  success— go  ahead  and  prosper;  (2)  Do  right 
and  fear  no  man;  don't  write  and  fear  no  woman.— 
E.  F.  S. 

The  special  "  coming-of-age  "  number  of  The  Sur- 
veyor is  before  us,  dated  January  17th.  Our  con- 
temporary has  accomplished  its  first  twenty-one  years 
of  existence.  We  wish  it  most  heartily  many  pros- 
perous years  to  come.  Conducted  on  the  best  journa- 
listic lines,  with  great  ability  and  excellence,  it 
deserves  the  success  it  has  attained.  Its  "  coming-of- 
age  "  number  is  worthy  of  the  traditions  of  the  paper. 
It  is  one  of  very  special  value  to  every  surveyor  and 
county  engineer  in  the  country  and  abroad.  Our 
advio       -:     Buy   it.— The   Contractors'   Chronicle. 


CONCRETE   INSTITUTE. 


At  a  general  meeting  of  the  Concrete  [nstitufe,  to  be 
held  at  Den'son  House,  296  Vauxl-all  Bridge-road, 
Westminster.  S.W.,  on  Thursday  next,  at  7.30  p.m.^ 
a  paper  entitled  "The  Settlement  of  Solids  in  Water 
and  its  Bearing  on  Concrete  Work,"  will  ho  read  by 
Dr.  J.  S.  Owens,  assoc.m.inst.c.e.,  m.r.san.i.,    f.g.s. 


Housing  in  Anglesey:  £130  Cottages.  The  Valley 
(Anglesey)  Rural  District  Council  received  a  report 
recently  from  their  Housing  Committee,  who  le- 
commended  that  the  council  should  forthwith  build 
twenty  workmen's  cottages  in  different  parts  of  the 
district,  and  that  architects  be  invited  to  submit  in 
competition  a  set  of  working  plans  of  semi-detached 
cottage?  and  of  a  row  of  four  to  six  houses,  each 
house  to  contain  a  fairly  large  living-room,  a  scullery 
and  three  bedrooms.  During  the  discussion  on  the 
report  it  transpired  that  the  committee  stipulated  that 
the  cost  of  each  house  should  not  exceed  £130.  Eventu- 
ally an  amendment  that  ten  houses  instead  of  twenty 
should  lie  elected  was  carried. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

Tfc*  Editor  *ntil*t  th«  co-operation  of  Suevitok  r<od»r«  \eitn  a  ti«i» 
to    Molting    t)U   information    givir,    und«r    tfcu    k«od    M    eoropI«t«    «n4 

INQUIRIES  HELD. 

Blyth  U.D.C.  (January  8th.    Mr.  M.  K.  North).— £5,000 

the    purchase    of    land    in    Bridge—  treet    for    the 

proposed   new   municipal  buildings.       It    was  stated 

that  the  estimated  cost  of  the  proposed  new  building, 

including  the  price  of  the  land,  was  £15,000. 

Chadderton  U.D.C.  (January  I6fh.  Mr.  T.  C.  Ekin). 
action  of  the  sewer  in  Bower- 
la  the  eomse  of  the  inquiry,  Mr.  Hugh  Stowell, 
the  Mersey  and  Irwell  in  -  x  >- .  t  ■  : .  it&U  I  that  the 
Chadderton  sewage  work;  were  the  best  in  the  Mersey 
and  Trwell  watershed  of  a  imilar  size.  During 
1911-12  lie    works    were    extended    and    com- 

plete,!, he  had  taken  ten  samples  of  effluent.  Nine 
were  entiu-ly  satisfactory  and  one  unsatisfai  tory, 
but  that  was  afterward,  explained,  and  the  diffi- 
culty had  since  been  overcome.  The  effluent  of  the 
Chadderton  ewage  works  would  in  ever]  way  pass 
the  suggestions  of  the  Royal  Commii  sion,  and  it  was 
a  credit  ti.  the-  designing  and  management  of  the 
works. 

Darlington  T.C.  (January  9th.  Mr.  A!.  K.  North).  - 
JlG,591  for  the  extension  of  main-,  £800  for  providing 
workmen'-  cottages  adjoining  the  pumping  station, 
and  £5,358  for  private  street  improvements.— With 
eot  to  the  latter  sum,  it  was  stated  (hat.  the 
frontagers  in  a  number  of  streets,  two-thirds  of  which 
were  new,  having-  failed  to  comply  with  the  corpora- 
tion's notices  to  put  the  roads  into  proper  repair,  the 
council  had  decided  to  undertake  tin-  work,  and  de- 
fied to  he  i,  n  the  money  until  the  sum  involved 
repaid  by  the  frontagers. 

Hinckley  U.D.C.  (January  21  t.  Mr.  M.  K.  North).— 
'Hi  f,,r  works  i>1'  sewerage.— Tlie  engineer,  Mr.  E. 
H.  Crump,  stated  that  the  whole  of  this  sum  was 
required  tor  a  new  mam  outfall  sewer.  Egg-shaped 
concrete  utbe<  were  proposed  to  be  used,  and  the 
same  would  be  surrounded  up  t"  the  springing  with 
cement-concrete.  The  existing  sewer  was  at  the  mosl 
only  21  in.  in  diameter,  while  the  largest  tubes  would 
lie  -i2  in.  by  28  in.  The  existing  sewer  was  quite  in- 
adequate to  iake  the  necessary  flow,  and  had  fre- 
quently   burst    and    caused    the    road    surface  to    col- 

!ap-c— Thei'e     u.e     lie,    opposition. 

Strabane  No.  1  (Tyrone)  B.D.C.  (January  17th.  Mr. 
.1.  P.  Hannigan).— £15,020  to  enable  the  council  to 
acquire  th  ,    plot-,  and  erect  86  cottage     toi 

labourers  in  their  district.  For  Ballyneanor  there 
were  applications  for  7  cottages;  Baronscourt,  3; 
Ballymegarry,  18;  Cauda,  4  ;ChurehLands,  5;  Douglas 
Burn,  2;  Dunalong,  13;  Donemana,  13;  Glenmorran, 
■> ;  Lislea,  ,'!;  Loughash,  J;  Mountcastle,  4;  Newtown- 
.  art,  1;  Urney  East,  7.— Mr.  Wm.  Stewart,  engi- 
neer, gave  evidence  a-  in  the  quality  of  the  land 
chosen  by  the  Sites  Committee,  and  the  possibility 
of  obtaining  a  satisfactory  water  supply. 

Sunbury  U.D.C.  (January  17th.  Mr.  F.  O.  Stanford) 
—£2,500  pur]  werage  ami    ewage  dis- 

posal.—The  (Jerk.  Mr.  C.   E.   Goddatd,  dated  that  it 
was  propo  -   I  to  place  a  pair  of  ejectors  in  the Staines- 
road  at  the  coiner  of  Green-lane,  and  also  to  provide 
additional  engine  power  at   the  sewage  works.    The 
survey,r.   Mr.    H.   F.  Coal.;-,  -aid   the  present  ejectors 
■  working  well,  hut  they  had  been  in  use  for  a 
lengthy   period,   and    it   was  hardly   safe   to   continue 
to  rely  on  them  entirely.    They  were  -mall  ejectors, 
\-.a-    not    sufficient.    With  refer- 
ence to  the  engine  scheme,  one  of  the  present  engines 
giving  trouble.    If  a  gas  engine  were  installed  it 
would  do  the   i     rk  of  both   the  presenl   oil  engines, 
hut  it  was  proposed  to  keep  the  latter  as  auxiliaries. 
The  suetio]  i   e  ,:e      n  his  opinion,  would  he  the 

i  t]  ,'!..:i;  to  have. 

APPLICATIONS  FOR  LOANS. 

Barnes  U.D.C.  -  £.3,550  foi  t  id  paving  in  .Sheen-lane, 
and  £16,800  :  >i  the  Malthou  -nent. 

Colwyn  Bay  U.D.C — £550  for  a  Sfheltei    and  chapel  at 

cemetery. 
Clastonbury  T.C-    £300  for  a     team  lire  engine. 
Loftus  U.D.C-  ci.i/Do  for  main    ewerage. 
Melton  Mowbray  U.D.C.     £1,063    ,  ,,      ,,     Beck    Mill 
improvement  scheme. 
Salford  T.C- £10  000  tor  tie 
0  ground. 


Saxmundnam  U.D.C. — £10,000    for    sewage    di 
and  water  schemes. 

Wedneshury  T.C— £1,195  r  i  the  purchasi     t  property 
for  a  street   improvement. 

Widnas  T.C-  G2,900  for  a  road  improvement  scheme. 

Winchcombe    R.D.C.— £1,350    for     a     water     supply 

scheme. 

LOANS  SANCTIONED.  ' 

Bradford   T.C.     £1,130  for    the   provision    of   bowling 
greens. 

Clare  R.O.t.     £600  for  workmen's  duellings. 

Feathersiofie  U.D.C— £35,745  for  tie-  erection  of  159 
workmen's  dwellings. 

Hungerford  R.D.C     £1=060  foi  workmen'    dwellings. 

Lowestori  T;C— £179  for  a  road  improvement. 

Shifnai  R.D.C. — £4  350  Eoi     ewei  ige    in  !     ewage  dis- 
posal. 

Shoebitryness  U.D.C.     it    70   Eoi      In   :l    improv 
works. 

Swindon  T.C.    c:i,2ou.   £1,000  and   £800  for  term 
fifteen,  fifteen  ami  twenty-five  year-  respectively,  for 
the  purpo  es  of  the  electricity  undertaking. 

Wantage  R.D.C— £1,000  for  four  workmen's  houses. 

West  Riding  CC— £31,617  for  the  purchase  of  school 

i        e  eetioii   of  schools,  and   road   improvements. 

FORTHCOMING    INQUIRIES. 

JANUARY.  £ 

27.    Walton-on-Naze.      For    pleasure    ground, 

sewerage,  and  fire  escape  purposes  (Mr. 

K.    H.    Bicknell)         550 

28.— Croydon.     For  the  erection    if  a  fire    tation    - 

(Mr.  F.  II.  T.dlo,  In 8,000 

28.— Clandale,     For     water      upply     purposes 

(Mr.  W.  O.  E.  Meade-King)  ..."       830 

28. — Hendon.     Foi    fire     tation  and  street   pur- 

po  e    (.Major  1    Stewarl  i     27,879 

28.— Riccali.    For   works   of   sewerage   (Mr.   A. 

G.    Drury)  780 

28.— Ripley.    For  works  of  sewage  disposal  (Mr. 

A.  A.  G.  Malet) ,  2,781 

23.— Swansea.    For  works  oi  water  supply  (Mr. 

R.  G.  Herherington) — 

29.    Chesterfield.     For      ewage    disposal    pur- 
poses (Mr.  A.  A.  <;.  Vlalet) 

29.    Hadham.    For  the  purpo  e.s  of  a  ho't 

scheme  (Mr.  ('.   11.   Eyles)  L,100 

29.—  Leeds,     for  tin  purpo  es  ol  tli    ga    under- 
taking [Mr.  A.  G.  Drury)     30,000 

29.— Watford.    Foi    the   provi   ion    oi    pleasure 

grounds  (Mr.  Edgar  Dudley)         7,120 

80.— Bolton.    Ion   electricity  purposes  (Mr.  T. 

C.  Ekin) 130,0110 

30.— Hartlepool.    For  the  provision  of  an  open 

space  (Mr.  YV.  0.  E.  Meade-King)         ...        972 
30.— Mirfield.    For  sewage   disposal   and   road 

improvement    purposes    (Mr.   A.   A.   G. 

Malet)      • 4,467 

31.— Baildon.    For  works  of    sewage    di  , 

(Mr.  A.  A.  G.  Malet) 893 

31. — Reigate.    For  road   improvement   pur] 

(Mr.  Edgar  Dudley) 900 

31.— Sedgefieid.    For  private  street  works  (Mr. 

W.  0.  E.  Meade-King)         3,540 

FEBRUARY. 
1.— Chelmsford.    For  the  provision  of  stables 

(Mr.  M.  K.  North)     1,850 

5. — Howden.    For  the  provision  of  an  hospital 

(Mr.  W.   W.   E.  Fletcher) 3,200 


Calendar   Competition.— The    wall    calendar   issued 

this  year  by  Messrs.  John  Smart  &  Son,  53  Victoria- 
street,  Westminster,  S.W.,  the  well-known  manufac- 
turer.-, of  tar-macadam  .paving,  is  a  reproduction  of 
the  design  for  which,  as  announced  in  our  issue  of 
August  2nd  last,  the  firm  awarded  a  prize  of  £10  to 
Mr.  F.  C.  E.  Gradisky,  of  Manchester.  Competition, 
we  may  recall,  was  invited  for  the  prize  in  The 
Surveyor  of  June  7th,  the  designs  received  being 
adjudicated  upon  by  judges  appointed  by  this 
journal.  A  further  £10  is  now  being  offered  by 
Messrs.  Smart  for  the  besi  de  igns  Mihmitled  for 
their  1914  calendar,  and  intending  competitors  are 
advised  that  the  necessary  entry  forms  will  be  sent 
to  them  on  application   to  the  offices  of  the  firm. 


.1  im  w.i   24     L91  I 
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Municipal  Work  in  Progress  and  Projected. 


i-raeratfon  0/  Suiiveiob   readers  urftfc  a   I'ieie  (0  mating  iji/ormafiuTt  gi 
accurate  as  possible. 


complete  and 


The  following  are  among  the  more  important   pro- 
ofed ni    which    particulars    appear    below: 
Buildings— Blyth   £15,000,  Hastings  £20,000,    H 
Herefordshire    £11,500,    Newcastle-on-Tyne,    Taunton 
£6,000;  housing  and  town  planning— Bath;  roa 
materials — B:  rage    and    sewage    disposal— 
Beverley  £9,583,  Hendon  £13,000,  Maidens  and  < 
£7,800;  water,  gas  and  electricity— Oldham,  Walla  ey. 
Particulars  of  other  works  projected  will  be  found  on 
our  "Local  Government  Board  Inquiri 

ADMINISTRATION. 

Camelford  (Cornwall)  R.D.C.— The  position  of  road- 
men under  the  National  Insurance  Act  was  disi  U  d 
at  a  recent  meeting,  correspondence  between  the 
county  financial  clerk  and  the  Insurance  Commis- 
sioners being  read.  In  reply  to  questions  asked,  the 
commissioners  stated  that  where  quarrymen  01  >ne 
breakei  took  contracts  for  work  which  &ej  could 
perform  at  any  time,  or  could  employ  others  to  per- 
form, such  men  under  the  Act  were  not  insurable. 
The  clerk  stated  that  he  had  some  time  since  placed 
the  position  of  such  men  before  the  commissioners, 
and  the  reply  he  received  was  that  they  were  insurable, 
but  since  then  they  had  given  an  opposite  opinion. 
Mr.  Wakefield  mentioned  that  most  of  the  men  em- 
ployed in  the  quarries  and  in  breaking  stones  were 
occasionally  employed  in  day  work.  Then  undoubtedly 
they  were  insurable,  and  if  they  were  not  insurable 
in  the  weeks  in  which  they  happen':''.!  to  have  no  day 
work,  it  would  create  conditions  which  would  be 
extremely  confusing.  It  was  decided  to  continue  to 
insure  the  men  until  a  tesl  case  had  r  >  ■  ■  *  - 1 1  decided. 

BUILDINGS. 

Blairgowrie  T.C Plans  have  been  prepared  for  uew 

county  buildings,  which  it  is  proposed  to  erect  in 
Croft-square. 

Blyth  U.D.C It  is  proposed  to  build  new  muni- 
cipal buildings  at  an  estimated  cost  of  £15,000. 

Bolton   T.C Shelters   and  conveniences   are   to   be 

provided  in  Great  Lever  Park. 

Chertsey  U.D.C— A  site  has  been  purchased  for  the 
erection  of  a  storage  depot. 

Derby  C.C.— The  extension  of  the  county  buildings 
at  Derby,  which  has  been  carried  out.  at  a  cost  of 
£30,000.  has  been  inaugurated.  Mr.  G.  C.  Copestick, 
surveyor  to  the  Derbyshire  Standing  Committee,  was 
the  architect. 

Falkirk  T.C. — A  sanatorium  is  to  be  erected   at    nn 

estimated  cost  of  £4,500. 
Cainsborough  U.D.C The  tender  of  Mr,  Burrell,  at 

£600,  has  been  accepted  for  the  erect 
bath. 

Hastings  T.C— The  ahoire  end  of  the  pier  is  to  be 
acquired  for  the  purpose  of  enlargement,  to  provide 
accommodation  for  a  band  and  a  sheltered  prome- 
nade. The  completed  scheme  will  involve  the  expen- 
diture of  about  £20,000.  It  its  hoped  to  commence 
the  work  shortly. 

Kendcn    U.D.C — The   council   are   being   advised    by 
the   Works  Committee  to  erect   a    swimming  bath  at 
be  .  car  of  the  municipal  offices. 

Herefordshire  CC — The  county  surveyor,  Mr.  G.  H. 

■lack,  has  prepared  plans  for  a  girls'  school  at  Hereford, 
a1   an  estimated  cost  of  £11,500. 

Herts  CO.— The  Education  Committee  have  accepted 
the  tender  of  Messrs.  G.  Dai  well  &  Sons,  Chorley 
Wood,  at  £2,448.  for  the  erection  of  a  new  school  at 
Chorley  Wood. 

Ilkeston  T.G — It  having  been  reported  that  the  archi- 
tect estimated  the  proposed  alterations  to  the  town 
hall  to  cost  £900,  the  council  have  requested  that  a 
modified  plan  be  prepared. 

Keighley  T.C— Contract-:  to  the  amount  of  £3  225 
have  been  placed  for  the  erection  of  public  baths. 

Lowestoft  T.C— The  design  of  the  borough  surveyor, 
Mr.  G.  H.  Hamby,  has  been  accepted  for  the  erection 
of  a  concert  pavilion  at  Sparrow's  Nest,  at  a  cost  of 
£1,300. 


Monmouthshire  CO.— A  new   school  is  10  be  built  at 
Blai  kwood,  at  an  estimated  cost  of  £8,174. 
Newcastle-on-Tyne   T.C— Public    baths    are    to    be 

provided  at  Benwali  and  Walker,  at  an  estimated  cost 
of  £20,000,  and  at  Heaton  at  a  cost  of  £8,000.  A 
mortuarj  1  b    erected  at  Swing  Bridge  at  a  cost  of 

£746. 
Newcastle-on-Tyne  T.C— Mr.   Beresfoi  I   Pite,  arehi- 
1   London,  has  prepared   a  report   with   respect 
to  the  best  means  of  utilising  the  town  hall  site.    After 
allowing  for  the  necessary  accommodation  for  admini- 
stration departments  of  the  municipality,  the  scheme' 
provides  for  a  small  hall  for  public  functions  capable 
of   seating   about   590  persons,   or  "  dining,"   say,  250 
at  one  time,  a  small  portion  of  the  ground 
floor  being  retained  for  the  purposes  of  a  co<rn   ex- 

Taunton  T.C— It,  is  proposed  that  the  Market  Trus- 
tees and  the  council  should  jointly  •undertake  to  erect 
a  town  hall  over  a  portion  of  the  market",  at  a  cost 
not  exceeding  £6,000. 

Wakefield  T.C— A  special  sub-committee  of  the 
council  is  considering  a  scheme  for  the  widening  and 
improving   of    Wakefield  Bridge. 

Weston-3uper-Mare  U.D.C — The  surveyor,  Mr.  H.  A. 
Brown,  has  received  instructions  to  prepare  plan-  for 
proposed  abbatoirs. 

HOUSING  AND   TOWN   PLANNINC. 

Bath  T.C— The  city   surveyor,  Mr.  C.  R.  Fortune, 

has   prepared   a   map  .of   the   district  of   South    Lyu- 
a  which  could  be  included  in 
scheme.    After    going    into    the 
the  council  have  instructed  the  city  surveyor 
I'l.r    the    advisability    of    including    a    larger 
1     covering   tihe   whole   of   t£he    south    side   of   tbe 
city,     between     Bl  id     and     the      western 

boundary  of  the  city,  in  a  town  planning  scheme, 
and  to  submit  a  map  of  this  area  to  the  Town  Plan- 
uing  Committee,  together  with  sudh  other  informa- 
tion  upon   the  subject  as  he  was  able  to  obtain. 

Bourne  U.D.C— Plans  for  workmen's  dwelling 
been  approved. 

Brigg  R.D.C — Inquiries  arc  being  mad,-  into  the 
preliminaries  of  a  housing  scheme. 

Chester  T.C— The  city  surveyor,  Mr.  W.  M.  Jones, 
acting  in  conjunction  with  the  medical  officer,  has 
i  £  n  instructed  to  prepare  -ketch  plan-  and  - 
for  utilising  a  portion  of  the  Richmond  House 
and  the  Sandy-lane  Depot  site',  belonging  to  the  cor- 
poration, for  the  election  of  houses  at  low  rental-  for 
tbe  working  cla- 

Exeter  T.C— The  Local  Government  Board  have 
intimated  that  they  are  prepared  to  approve  of  the 
Exeter  Nursery  as  a  site  for  the  rehousing  of  150  out 
of  200  persons  to  be  accommodated  under  the  Exeter 
(Paul-street,  &c.)  Housing  of  the  Working  Classes 
Order,  1911.  The  area  of  the  site  is  9a.  lr.  25p.,  and 
the  city  surveyor,  Mr.  T.  Moulding,  has  submitted  a 
plan  which,  with  slight  modifications,  shows  the 
erection  on  part  of  the  land  of  twenty-six  cottage 
dwellings  and  twelve  cottage  flats,  which  will  pro- 
vide accommodation  for  154  persons.  The  part  to  be 
utilised  as  a  recreation  ground  contains  an  area  of 
about  3a.  2r.  3p.,  and  is  so  arranged  as  to  include  and 
preserve  the  avenue  of  trees  and  the  other  orna- 
mental features,  of  the  old  nursery.  An  area  of  about 
4a.  Or.  37p.  will  be  available  for  allotments,  and 
this  will  provide  fifty-eight  plots  of  about  10  pole 
The  plan  has  been  approved  and  forwarded  to  the 
Local  Government  Board. 

Huddersfield  T.C— In  the  recent  town  planning 
competition,  promoted  by  the  corporation  for  the 
laying  out  of  certain  areas  within  the  county  borough 
and  an  adjacent  suburb,  the  adjudicator,  Mr.  H 
Percy  Boulnois,  m.inst.ce.,  London,  has  awarded 
the  second  premium  of  50  guineas  to  Messrs.  M.  A. 
Pieircy,  W.  H.  Beeston,  C.  B.  Thomson,  and  P.  H. 
Solon,  all  of  the  borough  surveyor's  department, 
Stoke-on-Trent. 

Lyme  Regis  T.C— The  council  have  erected  twelve 
cottages,  and  are  erecting  eight  more  on  the  same 
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.-ite.  which    is   just   under  5  I  li 

&c,    was   £750,    and   the    building    con  i  id 
the  •  60.    The  Loan  grao 

3,010  at    ■'  Of  this  £750  was  to  be 

d  in  eighty  year?,  and   the  remainder  in  fifty- 
■  year-.     The  eight  new  cottages   will  co^t    £] 
which  has  to  be  paid  in  sixty  years. 

Market  Boswcrth  R.D.C— It  is  proposed  to  initiate 
a  housing  scheme  for  MaTkfield  by  building  twelve 
cottages. 

St.   Thomas   (Devon)   R.D.C The   architect's    plans 

for  six  cottages  at  Whimple  have  been  approved  and 
submitted    to    the    Local    Government    Board.     Each 
og  contains  three   bedrooms. 
Waterford  U.D.C.— Power  is  being  sought  to  parch 
land  as  a  site  for  200  working-class  dwellings,  at  an 
estimated  cost  of  £25,000. 

Ystradgynlais  U.D.C — Sites  have  been  selected  for 
three  batches  of  council  houses  at  Colbren,  twenty 
houses  near  Prices'  Arms,  Aberorave,  twenty  housed 
at  Henneuadd  and  Ystradgynlais.,  and  twenty  houses. 
near  Bryn-road. 

REFUSE  COLLECTION  AND  DfSPOSAL. 

Kensington  B.C.— The  Works  Committee  have  had 
under  consideration  a  letter  from  the  London  County 
Council  on  the  subject  of  the  by-laws  made  relating  to 
the  removal  of  house  refuse,  which  have  been  in  force 
and  unaltered  for  nearly  twenty  years.  The  com- 
mittee recommend  the  council  to  Teply  that  they  are 
not  impressed  with  the  necessity  of  amending  the 
present  by-law  as  to  the  periodical  removal  of  house 
refuse.  They  would  not,  however,  take  exception  to 
the  duty  being  imposed  upon  the  sanitary  authori- 
ties of  making  more  frequent  collections  in  those 
eases  where  the  householders  can  reasonably  satisfy 
-ueh  authorities  that  the  circumstances  existing  war- 
rant additional  attention.  They  strongly  object  to 
the  obligation  being  placed  upon  them  of  removing 
the  refuse  from  all  premises  in  the  borough  twice 
weekly  or  three  times  fortnightly,  irrespective  of 
actual  necessities. 

Woolwich  B.C — The  council  Qiave  replied  to  the 
inquiry  of  the  London  County  Council  with  respect 
to  the  removal  of  house  refuse  that  they  do  not  con- 
sider it  necessary  to  enforce  a  general  collection  of 
house  refuse  in  the  borough  more  frequently  than 
once  a  week;  that  where  local  authorities  an, 
for  a  more  frequent  collection  from  certain  streets  or 
houses,  they  should  have  power  to  compel  the  house 
ise  to  be  brought  out;  and  that  a  new  by-law  is 
desirable  requiring  the  house  refuse  at  each  house, 

ugh  not  subject  to  daily  removal,  to  be  ph 1 

in  a  receptacle  provided  for  that  purpose. 

ROADS  AND  MATERIALS. 

Ballymoney  R.D.C — The  statement  of  expenditure 
for  road  maintenance  for  the  year  1913-14  includes. 
inter  alia,  a  .-urn  of  £1,000  for  steam  rolling. 

Bath  T.C The   city   surveyor,   Mr.   C.   R.   Fortune, 

has  presented  a  report  with  respect  to  the  Broughton 
Hayes  improvement,  including  the  widening  of  the 
railway  bridge,  and  he  estimates    the    total    cost    at 
50.     The    town    council    have    asked    the    county 
acil   whether  they  will  be  willing  to  give  up  the 
to  enable  the  widening  to  be  carried  out  for  the 
length  of  the  road. 
Brighton  T.C— A  sum  of  £4,000  is  to  be  spent  on 
double   and   interlacing  line-   on    the   tramway   track 
w  England-  I    Chatham-place. 

Coleraine  R.D.C— A  road  improvement  schi  n 

El,200,    is    under    consideration. 
Epsom    R.D.C  —  The      Worcester      Park      A 
.  ive  been  asked  to   .  lib 
where   they  i   pliant  trees  and    ■ 

ay   work,  upon   which    .       .   .;        tulate 
the  society.     Tn  reporting,  the  survey 

under   the    Highways    Act,    breee    could 
not  be  planted   txa  the   highway  within    15  ft.  of    th 

i.at,  in  the  case  of  pd 
streets,  trees,  could  be  pL 
taken  ■ 

Esher  and  the  Dittons  U.D.C A- 

Road   Board'., 

work-    oj 

:  I 

Fread,  ha 

SUrfi  ■■  ■■.     I 

and  ra]  of  the  district  road*  in  Long  D 


les   Ditton,   on    ivhicb    approximately 

i      i  make  good  ex- 
mnibuses,   although 
i  .    er  would         me  h  ithin  the  board's  con- 
dition   that  applications   should    not    refer   to    works 
"thai  have   been  commenced." 

Clamorgan  CC— Reporting  to  the  Roads  and 
Bridges  Committee,  the  county  surveyor  (Mr.  Geo. 
A.  Phillip-)  states  that  a  roads  of  the  county 

suffered  severely  during  the  wet  weather.  A  large 
amount  of  patching  has  been  necessary,  and  extra 
ca  ual  [about  required  to  cope  with  the  work  of  clear- 
ing the  mud.  From  November  1,  1911,  to  date  the 
her  had  been  continuously  wet  or  damp,  the 
ded  being  250.  These  did  not  take 
account  of  the  periods  in  which  rain  fell  during  the 
night  time.  The  surveyor  added  that  the  conditions 
have  tended  to  retard  the  progress  of  all  the  main 
road  widening  contract  ,  His  estimate  of  money 
required  for  the  working  of  the  main  roads  to  the 
end  of  March,  1914,  was  £45,310,  as  against  £43,874 
for  the  closing  year. 

Greenwich  B.C.— The  council  have  sent  to  the 
members  of  the  Government  and  others  copies  of  a 
resolution  expressing  the  opinion  that,  in  view  of 
the  enormously  increased  cost  of  road  maintenance  due 
to  the  development  of  heavy  motor  traffic,  those  who 
conduct  such  traffic  should  be  required  to  contribute 
substantially  in  relief  of  the  local  rates. 

Lichfield  T.C A  scheme  is  to  be  promoted  for  the 

widening  of  Tamworth-road,  at  an  estimated  cost  of 
0  '.  towards  which  it  is  hoped  that  a  considerable 
grant  may  be  received  from  the  Road  Board. 

Maidenhead  T.C — Improvements  are  to  be  effected 
in  High-street  at  an  estimated  cost  of  £1,577. 

Oakham  U.D.C— Requests  have  been  made  to  the 
county  oouncd  and  the  Road  Board  for  grants  in  aid 
of  the  cost  (£550)  of  widening  the  High-street  near 
Burgate. 

Rochford  R.D.C— Consideration  is  being  given  to 
several  important  proposals  for  making  up  and  sewer- 
ing. 

Surrey  CC— In  January,  1912,  the  council  autho- 
rised an  expenditure  of  £200  upon  extra  professional 
assistance  to  make  the  survey  and  plans  in  connec- 
tion with  the  proposed  new  trunk  road  from  Bever- 
ley Bridge  to  Esher,  arid  also  in  connection  with  the 
improvement  of  the  road  from  Shalf ord .  to  Re i gate, 
known  as  the  East  and  West  road.  The  Road  Board 
have  made  a  contribution  towards  the  expense  of 
this  survey,  and  last  week  the  council  voted  a  fur- 
ther £50  for  the  completion  of  the  plans  and  esti- 
mates. £447  has  also  been,  paid  by  the  board  as  due 
to  various  district  councils  towards  surface  tarring 
on  district  roads. 

Wincanton  R.D.C — The  council  are  considering  a  re- 
arrangement of  the  staff  and  the  adoption  of  direct 
labour  on  the  roads,  and  in  reply  to  a  question  they 
submitted  to  the  Local  Government  Board  that  body 
state  that  they  would  not  consent  to  the  relieving 
officers  of  the  board  of  guardians  devoting  their  ser- 
vices to  road  or  sanitary  business. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Beverley  R.D.C — Messrs.  Fairbank.  of  York,  have 
prepared  a  sewerage  scheme  for  Brantingham,  which 
is  estimated  to  cost  £9,583. 

Hendcn  U.D.C— A  proposal  has  been  considered  for 
improvements  at  the  sewage  outfall  works,  estimated 
to  cost  £13,000. 

Maidens  and  Coombe  U.D.C.  —The  council  have 
adopted   a    committee's    report    which   set   forth    the 

ty  of  at  once  constructing  additional  works  to 

cope  with  the  ever-increasing  volume  of  sewage,  and 
tnmended  the  completion  of  tanks,  the  construc- 
of  additional  percolating  filter.-.,  and  a  new  out- 
hannel,  an  preventing  the  overworking 

of  the  filters  and  for  the  efficient  disposal  of  the 
3ludge.  Another  recommendation  adoptea  was  for 
the  erection  of  a  refu  e  destructor,  with  suitable 
pro\  tealing  with   the  sludge  in  addition  to 

;      'i   cost  of  the  scheme,  including 
<      '         approximately  £7,800. 
Fetersficld  R.D.C     Mr.    Harry   W.   Taylor,  assoc.m. 
i  i.    i.  ii  <\;  Walliii.  Newcastle-upon- 

Tyne  and   Birmingham,  will  report  upon  the  sewage 
i    particularly  from  the  point  of 
.    ..  ii imI  with  gravi- 
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Shifnal  R.O.C.— The    Local   i mi   ent    Board   hav< 

sanctioned    the    proposed    sch  me    of    sewerage    and 

-  « a  ;e  d  -<" sal. 

WATER,  GAS,  AND  ELEGTRSCiTY. 

Bath  T.C.  -  l.  has  been  decided  bo  convert  fifty-five 
gas  lamps  to  electricity  in  various  parts  of  the  city, 
a1  a  cos1  ni   £90  (coronas  £63,  and  other  charges  £27). 

Long  Eaton  U.D.C—  It  has  been  decided  to  extend 
c  tj    works   by  the  installation  of  dynamos 
and   water-tube  boilers,  with   an  engine-room, 
house  and  office,  at  a  iv.-t  of  about  £8,000. 

Marytebone  B.C.— As  a  result  of  a  report  by  th 
suiting  engineer  with  respect  to  the  electricity  plant, 
the  council  have  agreed  for  the  purchase  of  two  turbo- 
alternators,  ai   a  total  cost  of  £8, GOO. 

Oldham  T.C— Additional  plant,  estimated  to  cost 
£30,000,  is  to  be  provided  at  the  Greenhill  elecf-ricity 
station. 

Swansea  T.C The  Water   and   Sewers  Committee 

have  decided  to  offer  the  Oystermouth  Urban  District 
Council  a  supply  of  water  from  the  Cray  reservoii 
of  25  gallons  per  head  of  the  population  at  5  per  cent 
on  the  assessable  value  for  the  past  five  years,  the 
cost  of  mains  to  be  borne  by  the  corporation,  and  at 
6  per  cent  afterwards  any  quantity  of  water  above 
'_'5  gallons  per  head  to  be  charged  at  Gd.  per  1  000 
gallons.  The  present  rati  able  value  is  £24,000.  The 
proposal  of  the  Oystermouth  Council  was  the  pi 
nf  4  per  cent  for  the  first  five  years  and  5  ]  i 
afterwards. 

Totnes  R.D.C — The  Local  Government  Board  have 
written   approving  of  the   proposed  water  supply  for 

Maivdon. 

Wallasey  T.C. —The  Electricity  Committee  ai 

templating  the   erection   of   a  ion .    at 

a  cost  of  about  £65,000. 

Wincanton   R.D.C — The    Local    Govern] 

have   sanctioned  the   scheme  for  a    water   supply   for 

the  parish  of  Lovington. 

MISCELLANEOUS. 

Clydebank  T.C— It   is  the  intention   of  the 
to  fix  fire  alarms  .all  over  the  burgh,  and  increase  the 
strength  of  the  fire  brigade. 

Havant   U.D.C — The  question   of   purchasing   a   fire 
engine  is  being  considered  by  the  General   Pi 
Committee. 

Liverpool    T.C— The    working    of    the    tramw: 
electrical  undertaking  last  year  contributed  £97,000  in 
relief  of  rates— .a  sum  equal  to  GJd.  in  th<    £. 
of  profits  came  from  the   tramways.     Thi 
are  able  to  devote  half  of  the  profits  to  the  rate 


PERSONAL. 

Mr.  Thomas  Braithwaite,  surveyor  and  inspector 
of  nuisances  to  th©  Selby  Rural  District  Council, 
died,   we  regret  to  .state,  last  week. 

Mr.   Fredk.   Am©tead  Browne,   junior   draughtsman 
in  the  general  department  of  the  Essex  county  archi- 
tect's  office,   has   been   appointed  chief  draugrt 
at  £200  a  year,  rising  by   annua!    increments  of  £]0 
to  a  maximum  of  £250. 

Mr.  Harry  TiUstone,  borough  surveyor  of  Brighton, 
who  has  been  under  treatment  in  a  nursing  home, 
is.,  his  numerous  friends  will  be  gratified  to  learn, 
making  a      •         c      >    recovery. 

Mr.  R.  John  Hughes,  surveyor  to  the  Penmaen- 
mawr  Urban  District  Council,  and  hon.  secretary 
to  the  North  Wales  Centre  of  the  Sanitary  Inspec- 
tors' Association,  has  been  presented  by  the  members 
of  the  association  with  a  grandfather's  clock  in  con- 
nection with  his  recent  marriage. 

Mr.  C.  Brown,  city  surveyor  of  Wells,  who  died  after 
a  week's  illness,  had  held  office  for  thirty-four  years, 
and,  as  was  stated  by  the  Mayor  at  a  recent  I 
of  the  corporation,  had  given  the  last  days  of  his 
life  to  the  services  of  the  city.  The  council  r 
vote  of  condolence  with  Mrs.  Brown  and  family,  and 
Mr.  R.  Brown,  deputy  surveyor,  thanked  the  members 
on  behalf  of  his   mother  for  their  sympathy. 

Mr.  William  George  Lane,   at  present  boron 
veynr,  water  engineer  and  sanitary  engineer  of  Dart- 
mouth,  hae    been    appointed   to    the   joint   offices   of 


ZSh    •,:m;yu1,  ,und    ^specter    ...    nuisances    for 

lie  inclusive  salary  oi    £200.     'I'l, 
— 'lions   for   the   post.     Mr.    Lane   is. 
ber  0!  the  In.st,tm,on  of  Municipal  and  County  Engi- 
ne Royal  bamtary  Institute,  and  the  Institute 
ot  banitary  Engineers. 

'i.hn  Robb,  county  surveyor  of  Mid-Loth  an 
a  ed,  we  regret  to  record,  ,,„  the  15th  inst.  at  Edin- 
burgh.     Born  in   Mica    fifty   years    a,„.    u„    ^V', 

ving    !,,-    i 
°™»    I  up   an   appointment  at  Edinburgh 

1    lk'  "h"'''-  ot  lh     ■'  for  railways  and  canals 

««  eorae  tune  .alter  entered  the   -.  ,     he  Mid- 

o    County    Council    as    suburban    districl    ,,,,- 
t  he  held   till  about   sixteen    years 
n  he  succeeded  the  late  Mr.  Fori.       , 
;   veyor.     With  the    men,,-,,  of   motor   .raffle     , 
deal  of  work   was    required   in  order  to   bring 
Is   up  to  modem   requirements,  and  into  hi. 
work    he    brought,   many   progressive    ideas,   and   Ln-t. 
autumn    be   was   complimented    by   the  Road   Board 
re  making  their  annual  roa 

",    '•     **,    in   which   the  two   grants.. 

M?  T\<  expended.    At  the  tin,' 

of  has  death  ho  was  engaged   in   the   preparation   of 
,      "     "  ,  ■1,.lS  ,now   hn;1^   °v,r   the   Water   of  Leith 
«>d    H»e    Caledonian    Railway    line    at    Clinton 


MOTOR  VACUUM 


ROAD  CLEANING  DEMONSTRATIONS 
AT  MANCHESTER. 


iaeacy  of  the  patent  motor  vacuum  road  cleaner 

y  introduced  at  So-uthport  by  the  well-known 

d  firm  ot  J.  &  P.  Hill  was  further  demonstrated 

:  last  week,  when  three  days-Wednesday 

day- wore   devoted    to    a    series   of 

b-ii  e,  the  operations  being  wit- 

numbei   of  members  and  officials  of 

a  |>    circumstances,   having    regard    to    the 

r;1'"1,  '•-<   th'      la    i      of  Manchester    the  tests 

»und  to   !  e  particularly  severe,  but,  as  it  hap- 

he   roadways   on   the   first  day  of  the   trials 

were  well  covered  with  mud  as  a  consequence  of  the 

bad   weather,  permitting    of    some    most    convincing 

ms  being  given  of  the  thoroughness  with 

which  the  machine  accomplishes  its  work.    Lart 

ration  depot  in  Water-street,  a  roadway' 
paved  with  setts,  was  strewn  thickly  with  dusty  mate- 
rial, which  was  removed  with  the  same  rapidity  and 
of  nuisance  which  had  characterised  the  pre- 
operations.  ' 

We  have  already  fully  described  the  neu   .  . 
but  we  may  state  briefly  that  the  mechanism 

lindrical  brush  composed  of  a  series  of  small 

.  which  revolve  in  an  air-tight  sheet-iron  shell 

in  ihc  opposite  direction  from  the  wheels  of  the  car 

4  a  o-of,p:1,g  r0lJer  r0tates  at  a  circumferential  speed 
of  4  950ft.  per  minute,  and  in  turning  through  fcwo- 
1  a  revolution  inside  the  shell  raises  the  sweep- 
ings and  discharges  them  into  boxes  in  the  receiver 
at  the  back  ot  the  vehicle  through  an  opening  contrived 
for  the  purpose.  At  present  the  receiver  is  a  part 
of  the  machine  from  which  the  boxes  can  readily  be 
ied,  bud  it  is  proposed  eventually 
to  make  this  part  of  a  detachable  trailer  which  can 

be  released  and  replaced  by  an  empty  one  when  „.- =. 

sary. 

From  a  stati   □  sued  to  those  present  at  last 

week's   demonstrations,    it   appears   that   in   th 
of  the  Southport  trials  an  area  of  2.933  super.  - 
roadway  in  the  principal  street  of  the  town  wa- 
in  slightly   over   18   minutes,   some   2   tons   of   refuse 
being  collected  during  that  time.    The  c 
consumed  was  l.ld..  while  the  combined  wages  of  the 
chauffeur  and  an  attendant  were  put  at  6fd.     Adding 
4d.   as  50  per  cent  of  the   initial   cost,   depreciation. 
upkeep  and  so  forth  of  the  machine,  the  total  cost  of 
ig    and    collecting   over    the    area    referred    to 
was  Is.,  or  at  a  rate  of  4s.  4d.  per  12  000  sq.  yds. 

We   understand    that  Messrs.   J.    &    P.    Hill    have 
already  received   orders  to   supply  their  machine   to 
Southport  and  Glasgow,  while  Sheffield  have    ! 
to  make  a  trial  of  the  sweeper. 


Legislation    and    Legal    Precedents,    1892—1913 

The  remainder  of  the  matter  which  appeared  under 
this  heading  in  last  week's  issue  i  .  unavoidabl     he!  I 
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GHADWSGK  TRUST  LECTURES. 


We  understand  that  Mr.  H.  Percy  Boulnois, 
m.inst. c.E.,  chairman  of  council  of  the  Royal  Sani- 
tary Institute,  has  been  selected  by  the  committee 
of  the  Ohadwick  Trust  to  give  three  lectures  on  "  The 
Hygiene  of  the  Home.-'  These  lectures  will  be  given 
at  the  Royal  Sanitary  Institute,  90  Buckingham 
Palace-xoad,  at  8.15  p.m.,  on  Friday-,  February  7th, 
1 1th  and  21st.  Admission  will  be  free,  and  from  one 
Ige  of  the  manner  in  which  Mr.  BouHnofe 
hits  subjects,  we  feed  confident  that  the  lectures 
will  not  .'uly  1"'  instructive,  bu1  entertaining  in 
their  character. 

Further  particular.-,  and  cauls  of  invitation,  may 
in'  obtained  on  application  to  the  secretairy,  Chad- 
wick Trust,  25  Craven-street,  W.C. 


FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

T)EVON    COUNTY   COUNCIL. 

±J    EOAD  (.'BUST    [MPROVEMENT   WORKS. 

The  County  Council  of  the  County  of  Devon  invite 
Tenders  for  works  of  Strengthening,  Draining  and  Re- 
surfacing certain  portions  of  the  Main  Roads  in   the 
County   in  accordance  with  Plans  and  Specification 
prepared  by  the  County  Surveyor. 
No.    2   DIVISION. 
Re-surfacing   with   water-bound   macadam:  — 
J.     Exeter-Cullompton-Taunton  Road,  43,564    upi 
yards. 

2.  Exeter-Honiton-Chard  Main  Road,  17,108 

yards,    including   drainage   work. 

3.  Exeter-Chudleigh    Main    Road,    12.121    super. 

yard  . 
l.    Exeter  to  Okehampton  Main  Road,  7,950    uper. 

yards,  including  drainage  work. 
5.     i  Barnstaple  Main  Road,  26,950 

er.  yards. 
Surface  tarring  certain  sections  of  Mam  Road,  total 

area  about  135.000  super,  yards. 
Re-surfacing  with  pitch-grouted  macadam  a  section 
of  the  Exeter-Okehampton  Main  Road,  including 
drainage  work,  8,793  super,  yards. 
Plans,  Specifications,  and  Form  of  Contract  can  be 
seen,  and  Bills   of  Quantities   and   Forms  of  Tender 
obtained  at  the  Office  of  Mr.  W.  P.  Robinson,  County 
Surveyor,  No.  22  Queen-street,  Exeter,  on  and   after 
Monday,  the  27th  instant,  during  Office  hours. 

I  Tenders,  on  the  Forms  prescribed,  endorsed 
"  Road  Contract,"  must  reach  the  undersigned  by 
10  a. in.      i  Thin    lay,  the  6th  February,  1913. 

The  Council  will  not  be  bound  to  accept  the  lowesl 
or  any  Tender,  and  they  will  not  pay  any  charges 
or  expenses  of  or  preliminary  to  the  preparation  of 
any  Tender  or  incident  thereto. 


B 


OROUGH   OF   CHARD. 


F.  BAILEY. 

Clerk  of  the  Council. 


of   Exeter. 
January  21,  1913. 


B 


OROUGH   OF   CHARD. 


CHARD  WATER  SUPPLY. 


CONTRACT   No.    4. 

hard    is    prepared    to    receive 
from  Contractors  for  laying  5-in.,  4-in.,  3-in. 
and  2£  in.  diameti  r  Water  Mains,  tigether  with  Valves, 
Hydrant-    a  I  orks. 

Plan-,  Sections  and  detail  Drawings  of  the  pro- 
posed worl  be  seen,  and  Quant-tics,  Form  of 
Tender  c  particulars  obtained,  on  applica- 
tion to  Messrs.  Dodd  &  Dodd,  mm.inst.c.e..  County 
Chambers,  Corporation-street,  Birmingham,  on  and 
after  23rd  January,  1913,  on  payment  of  Five  Guineas, 
which  will  "  i  tamed  upon  the  receipt  of  a 
burn  of  all  documents  to 
the   Engineer.-. 

Sealed    Tender-,    endoi  i  I       lender    for    Contract 
No.  4,"  are  to  bo  delivered  at  my  Office  in  Chard  at 
or  before  noon  on  10th  February,  1913. 
The  lowest  or  any  Tender  will  not  necessarily  be 

By  Order, 

l      \.    FORWARD, 

Town  Clerk. 


CHARD  WATER  SUPPLY. 


CONTRACT  No.  2. 

The  Corporation  of  Chard  is  prepared  to  receive 
Tenders  from  Contractors  for  the  Supply  and  Delivery 
of  5-in.,  4-in..  3-in.  and  2i-in.  diameter  Cast-iron  Pipes, 
Junctions,  Bends  and  other  Special  Castings. 

Drawings  may  be  seen,  and  Quantities,  Form  of 
Tender  and  other  particulars  obtained,  on  applica- 
tion to  Messrs.  Dodd  &  Dodd,  mm.inst.c.e.,  County 
Chambers,  Corporation-street,  Birmingham,  on  and 
after  23rd  January,  i913,  on  payment  of  Five  Guineas, 
which  will  only  be  returned  upon  the  receipt  of  a 
bond-fide  Tender,  and  the  return  of  all  documents  to 
the  Engineers. 

Sealed  Tenders,  endorsed  "  Tender  for  Contract 
No.  2,"  are  to  be  delivered  at  my  Office  in  Chard  at  or 
before   noon   on   10th   February,    1013. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

By  Order, 

J.   A.   FORWARD. 

Town   Clerk. 


B° 


ROUGH   OF   CHARD. 


CHARD  WATER  SUPP1  %. 


CONTRACT  No.  3. 

The  Corporation  of  Chard  is  prepared  to  receive 
Tenders  from  Contractors  for  the  Supply  and  Delivery 
of  4-in.  and  3-in.  Sluice  Valves,  Fire  Hydrants,  Air 
Valves,  and  other  Special  Castings. 

Drawings  may  be  seen,  and  Quantities,  Form  of 
Tender  and  other  particulars  obtained,  on  applica- 
tion to  Messrs.  Dodd  &  Dodd,  mm.inst.c.e..  County 
Chambers.  Corporation-street,  Birmingham,  on  and 
after  23rd  January,  1913,  on  payment  of  Five  Guineas, 
which  will  only  be  returned  upon  the  receipt  of  a 
bond-fide  Tender,  and  the  return  of  all  documerls  to 
the  Engineers. 

Sealed  Tenders,  endorsed  "  Tender  for  Contract 
No.  3,"  are  to  be  delivered  at  my  Office  in  Chard  at  or 
before  noon  on  10th  February,  1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

By  Order. 

J.    \     FORWARD, 

Town  Clerk. 

THE      FINSBURY      BOROUGH       COUNCIL 
invite  Tenders  as  under-mentioned    from    31st 
March  next:— 

1.  For  twelve  months — 

Granite  Patent   Stone,   &c. 
Horse   and  Cart.  Hire. 
Portland  Cement  and  Lintc. 
Sand  Ballast,  &c. 
Wood  Paving  Block-. 
York  Paving. 

2.  For  alternative  periods  of  one  and  three  years 

Blacksmiths'  Work. 

Carbolic  Acid. 

Castings. 

Chandlery,  Oils,  $c. 

Stoneware  Goods. 

Timber. 
Particulars  and  Forms  of  Tender  may  be  obtained 
on  Saturdays,  10  to  12,  on  other  week-days  10  to  4, 
from  the  Borough  Surveyor  at  the  Town  Hall.  Re- 
quests for  forms  should  be  accompanied  by  a  stamped 
addt      •  d  foolscap  envelope. 

Tender.^  must  be  delivered  before  noon  on  Monday, 
11th  February  prox.  Only  Tenders  upon  the  official 
form,  properly  filled  up  and  signed,  and  confined 
to  the  articles  specified  therein,  will   be  entertained. 

GEORGE  WHITEHEAD  PRESTON, 

Town    Clerk. 
bury  Town  Hall, 

'ery-avenue,  E.C. 
January  22,  1913. 

■'T3EINF0RCED.  CONCRETE."    Special  Corre- 
J-V  spondemce  Course  by  Experts.    Moderate  fees. 
Write  for  full  particulars,  Leonard  Leeper,  B.  Eng., 
A.M.I.C.E.,  25  Nelson-road  North,  Great  Yarmouth. 


I  LNUABS  '24,  191". 


AND    COUNTY    ENGINEER. 
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"DATTERSEA   BOROUGH   COUNCIL. 
-°  TO  CONTRACTORS  AND  OTHERS. 

The  Council  invite  Tenders  for  the  following  fron 
the  1st  April  next,  as  per  Form  of  Tender:  — 

1.  Veterinary    attendance 

2.  Horse  hire. 
Supply  of  materials  for  cart  and  van  covers. 
Removal  of  old  tins  from  Culvert-road  depot. 
Supply  of  harness   material   and    litl   Qg    . 
Supply  of  paints,  &c. 
Supply  of  painters'  sundries. 
Supply  of  varnish,  &c. 
Supply  of  tools,  &c. 
Supply  of  ironmongery.  &c. 
Supply  of  granite  macadam. 
Supply  of  tarred  slag  macadam, 

ing,  &c. 
Supply  of  York  paving. 
Supply  of  Thames  ballast   and  -ami. 
Supply  of  stoneware  pipes. 
Supply  of  timber,     fa:,     for     carpenters'     ami 

joiners'  work. 
Supply  of  timber,  &e.,  for  wheelwrights'  work. 
Supply  of  bricks,  cement,  lime,  slates,   &e. 
Supply  of  iron  eastings. 
Supplj    "f  :ion  bars,  &c. 
Supply  "f  disinfectant   . 
Coal  and  coke 
Soaps,  oils,  &c. 
Forms 'of  Tender,  containing  full  particulars,  may 
be  obtained   at   the   Town    Hall    between    10    and    4 
(Saturdays  in  and  1),    or    by    sending    me    stamped 
addressed    envelope,    under    eover,  endorsed  "  Tender 
Form,''  and  no  Tender  will  be  considered  unless  made 
on   -uch  forms. 

Tenderers  must  pay  the  trade  union  rale  of  wages 
n   all   departments.     Tenders,   in   separate  envelopes 

sealed  and  marked  on  the  outside  "Tender  for ," 

must  be.  delivered    to   me   by  3  p.m.  on  Wed' 
12th  February,  toge'h   r,  in  the  eases  of  No-.   LI,   i", 
■image  paid. 
.MARCUS  WILKINS, 

Town  Clerk. 


3. 

4. 

5. 

li. 

7. 

B. 

8. 
in. 
II. 
12. 

13. 

II. 
15. 

Hi. 

17. 
18. 
19. 
•JO. 
'21. 
22. 
•2". 


for  blacksmiths'  work. 


14  and  15.  with     a i    p 

W. 


Town   Hall,   Bat' 

January  22.  1913. 


URBAN  DISTRICT  COUNCIL  OF  WOK  TNG. 
TENDERS  FOR  GRANITE. 
The   Council    arc   prepared   to  receive   Tenders   for 
the   Supply  of    4,000  tons  (more   or  less)    of    broken 
granite,    to    be    delivered    during    the    year    ending 
December  31st,   1913. 

Specification  and  Forms  of  Tender  can  be  obtained 
of  the  •undersigned,  to  whom  sealed  Tenders,  endorsed 
"Tender  for  Road  Granite,"  together  with  sample  of 
the  material  to  be  supplied,  must  be  sent  not  later 
than  noon  on  Friday,  February  14th,  1913. 

The  Council  reserve  the  right  to  apportion  the  order 
as  they  may  see  fit. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

G.  J.  WOOLDRIDGE. 
Council  Offices. 
Woking. 

January  22,   1913. 


B 


RITON    FERRY    URBAN 
COUNCIL. 


DISTRICT 


HOUSING   OF   THE   WORKING   CLASSES. 


TO  BUILDERS  AND  CONTRACTORS. 

The  Urban  District  Council  of  Briton  Ferry  invite 
Tenders  for  the  erection  of  Sixty-two  Houses  in  Rows 
of  9,  10,  11,  12  and  20  Houses  respectively. 

Flans  and  Specifications  may  be  seen  at  the  offices 
of  the  undersigned  after  Saturday,  25th  January. 
Persons  desirous  of  Tendering  are  requested  to  notify 
the  Architect,  and  to  deposit  with  him  the  sum  of 
One  Guinea,  which  will  be  returned  upon  receipt  of  a 
bond-fide  Tender. 

Sealed  Tenders,  marked  "  Tender  for  Workmen's 
Dwellings,"  must,  be  sent  to  James  Revell,  Esq.,  Clerk 
and  Solicitor  to  the  Council,  not  later  than  22nd 
February,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

H.  ALEX.  CLARKE, 

Architect  and  Surveyor. 

Council  Offices, 
Briton  Ferry. 

January  20,  1913. 


METROPOLITAN       BOROUGH       OF 
SHOREDITCH. 
xVNNUAL   CONTRACTS. 

The  Council  of  the  Metropolitan  Borough  of  Shore- 
ditch  are  prepared  to  receive  Proposals  and  to  Con- 
tract with  any  person  or  persons  for  the  following 
Articles  and  Works  for  one  year  from  the  1st  day  oi 
April  next  to  the  31st  day  of  March,  1914  (inclusive) 
viz. :  — 

I  Highways  Department. — For  Paving,  Repairing, 
and  Relaying  the  Footway  and  Carriageway 
Pavements  within  the  said  Borough,  and  the 
Supply  of  MnteriaK  (A  £10  Bank  of  England 
Xote  to  be  deposited  with  the  Borough 
Accountant  at  the  Town  Hall  at  the  time  the 
Tender  is  lodged,  otherwise  the  Council  will 
not  be  responsible   for  same.) 

2.  For  Supplying  and  Laying  Patent  on  Manufac 
tured  Stone  or  other  Paving  Material. 

3.  Asphalting. 

4.  Broken  Granite. 

5.  Plumbers'  Work. 
0.  Smiths'  Work. 

7.  Drain  Pipes,  Junctions,  Ben, Is,  &C 

8.  Drain  Rods,   Pails,  Ropes,  &c. 

9.  Timber. 

10.  Sewer  Ironwork  .and  Street  Posts. 

11.  Lime,  Cement,  &c. 

12.  General  Cartage.  (A  £10  Bank  of  England  Not, 
to  be  deposited  with  the  Borough  Accountant 
at  the  Town  Hall  at  the  time  the  Tender  ;- 
lodged,  otherwise  the  Council  will'  not  he  re- 
sponsible for  same.) 

13.  Street  Name  Plates,  Notice  Board  =  .  Writers' 
Work. 

II.   Ballast,  Hoggin,  Shingle,  and  Sand. 

Samples  of  the  above  Article-  can   be  seen   at 
the  Depot,  Flemming-street,  Kingsland-road.  X 

15.  Scavenging  and  other  Departments.—  Hon,  Iron- 
mongery, Coach  Ironmongery,  Coal  and  Coke. 
Basket  Work,  and  Miscellaneous  Indiarubber 
Work,  Brooms,  Brushes,  Harness.  Sundries, 
Loin  Cloths,  and  Sail  Cloth  Cover=. 

16.  Uniforms  and  Costumes. 

17.  Paints,  Oil,  Cotton  Waste,  &c. 

18.  Gas  Mantles  and  Chimneys. 

Samples  of  the  Articles  required  for  these  Depart- 
ments may  be  seen,  and  Forms  of  Tender  obtained 
atr  the  Town  Hall,  Old-street,  E.C. 

Tenders  must  be  sent,  properly  endorsed,  to  I  he 
Town  Clerk  at  his  Offices  as  under,  before  3  o'clock 
on  Tuesday,  the  18th  February,  1913,  after  which 
time  no  Tenders  can  be  received. 

Contractors,  must  agree  to  pay  the  trade  union  ,  ,n- 
of  wages  observed  at  the  date  of  the  Contract,  and  to 
observe  the  usual  hours  of  labour  recognised  by  the 
trade,  and  not  to  sub-let  the  Contract. 

The  Council  does  not  pledge  itself  t<~>  accept  the 
lowest  or  any  Tender,  and  none  but  Tenders  on  the 
official  printed  forms  will  be  received,  which,  with 
any  further  information,  may  be  obtained  from  the 
rations   Department's    of  the   Council,   or    from 

J.  A.  D.  MILNE, 

Town  Clerk. 
Shoreditcih  Town  Hal), 
Old-street,  E.C. 

January  22,  1913. 

THE     URBAN     DISTRICT     COUNCIL      OF 
BARNES. 
MOTOR  FIRE  ENGINES. 

The  above  Council  are  prepared  to  receive  Tenders 
for  Two  Motor  Fire  Engines. 

Particulars  and  Form  of  Tender  may  be  obtained 
at  the  Engineer  'and  Surveyor's  Office,  the  Council 
House,    High-street,    Mortlake. 

Sealed^  Tenders,  endorsed  "  Tender  for  Motor  Fire 
Engines,"  made  out  on  Forms  to  be  obtained  as 
above,  to  be  sent  in  to  the  undersigned  not  later 
than  12  o'clock  noon  on  Monday,  February  10,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
Lowe  t  or  any  Tender. 

(By  order) 

G.    BRUCE    TOMES,    assoc.m.inst.c  .e.. 
Engineer  and  Surveyor, 

The  Council   House, 

High-street,   Mortlake,    S.W. 
January  21,  1913. 
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Mechanical  Haulage, 


Bv    JOHN    ROBINSON,  Surveyor  to  the  Darlington  Rural  District  Council. 


When  asked  at  your  last  meeting   lo  read  a   papei 
on   "Light   Mechanical   Haulage,"   it   was   with    con- 
siderable   diffidence    I    consented    to    do    so.      After 
giving   the    subject    due    consideration,    I    venture   to 
think  that  it  may  be  a  matter  of  interest  to  most  of 
you  present  here   to-day  to  have   my  experience   on 
mechanical   haulage   generally. 
Before  going  further.  I  should  explain  that   my  dis- 
wliat  exceptional,  and  mechanical  haul- 
age of  some  description  ie  almost  imperative  in  Older 
to    carry   out    the    work    in    a    satisfactory    manner. 
Almost   the   whole   of  the   material   used   in   the  dis- 
trict is   obtained   from   two  sources:  — 
(a)  My    council's   own   slagworks  at   Middleton-St.- 
George,  at  the  extreme  south-east  of  the  dis- 
trict ;  and 
i'/i  Messrs.   Ord  &  Maddison's  whinstone  quarry   at 
Bolam,    at    the    extreme    north-west     of     the 
rict. 
The  district  is  badly  supplied  with  railway  stations 
■  a-  depots,  so  that  if  material  were  obtained    bj    rail 
-   often  a  cartage  of  3  to  4  miles   in   order  to 
get    it    to    its    destination.       From    the    two      ouTces 
named    I  estimate  that  the  average  lead   is  5  miles. 
You  will  easily  see  that,  to  lead  by  horse-  and  carts 
alone,  a   great   number  would   be    required,   and   the 
cost  would  be  very  heavy. 

HEAVY  HAULAGE  ENGINE  AND  WAGONS. 

Upon  turning  up  my  old  reports,  I  find  I  first 
advocated  mechanical  haulage  (traction  engine  and 
two  wagons)  in  April,  1902,  when  I  recommended  my 
council  hiring,  at  the  rate  of  £2  lis.  per  day,  inclu- 
sive of  driver,  two  men,  fuel,  stores,  &c.  My  report 
upon  the  working  of  the  engine  w^as  as  follows:  — 

"  The  work  done  with  the  traction  engine,  from 
April  to  the  end  of  July.  was.  784  tons  led  from  Bolam 
to  Boroughbridge  and  Durham  road,  at  a  cost  of 
8s.  3d.  per  ton,  against  10s.  lOd  delivered  at  Aydiffc 
Station,  showing  a  saving  of  2s.  7d.  per  ton,  or 
tlOl  5s.  4d.  Ninety-six  tons  were  led  to  Stockton 
and  Barnard  Castle  road  (Piercebridge  length),  at  a 
cost  of  8s..  Id.  per  ton,  against  9s.  iOd.  per  ton  de- 
livered at  Piercebridge  Station,  showing  a  saving  of 
Is.  9d.  per  ton,  or  £8  8s.;  240  tons  were  led  to  Stock- 
ton and  Barnard  Castle  road  (Sadberge  length),  at  a 
cost  of  8s.  5d.  per  ton,  against  10s.  5d.  delivered  at 
Fighting  Cocks  Station,  showing  a  saving  of  2s.  per 
ton,  or  £24;  G4  tons  were  led  to  district  roads  from 
slagworks,  at  a  cost  of  3s.  5d.  per  ton,  against  4s.  lid. 
;  by  rail,  showing  a  saving  of  Is.  6d.  per  ton, 
or  £4  16s.  The  total  quantity  of  stone  hauled  is  1,184 
tons,  at  a  saving  of  E1.38  17s.  Id.,  or  an  average  of 
■  ton." 
In  March.  1903,  my  council  decided  to  our. 
i.rtible  haulage  engine  and  two  8-ton  wag 
from  '■     &  H.  McLaren,  of  Trod-,  at  a  cost  of 

5s.     This  plant  was  delivered,  and   commenced 
work   on   May   21st    that   year.    In    November   I    re- 
ted   the    result    of   work   done    with    the   plant    to 
itember    30th.      The    cost    of    working  had   ben 
£103  14  .   IOd,,  and  the  amount  earned   upon     ■ 
work  was  £123  8s.  2d.,  together  with  9!1   Ions  hauled 
the    council's    own    roads    which    would    have 
to  lead  by  carts,   Oil  4-'.  8d.,  so  that,  allowing 
15  per  eont  on   capo  I  dure  for  depreciation. 

g   from    May   2\         o    E     temher   30th 

and  carts,  was  about  £63  8-'.    My  ex- 
perience,   ever    since     my    council    purchased     their 
plant,  has  been  that  a  very  considerable  saving  has 
a  made  upon  each   ton  of  material  hauled  by  the 
traction    engine.     In   July,    1904,    it   was    thought    de- 
ible  to  purchase  a  further  two  wagons,  so  fchi 

]  

.    :  ,,•■   i;     to  get  ai    eacl  •<   jorj  v.  y  daily.    It 
!  |  be  invid  ■  n  ►  contend  that  this 

i    nol    di  but  I 

done   has    b 

ig     ,,      .   •, 

and  bat  we  were  enabled  to  keep  our 

i  with  a  regular  and  sufficient  quantity 

of  m  mtage  in  working  your  own 

haulage  plant  i=   that   you  can  employ  men  to  drive 

.  will  be  careful  to  do  the  least  possible  damage 

*  A  paper  read  Ht  a  Northern    District  meeting  of  tho  Infititution  of 
Municipal  Engineers,  hoM  at  '  Tyne  Oil  th» llth  in  t. 


to  the  roads  by  continually  crossing  their  tracks  as 
they  are  coining  and  going.  Again,  the  engine  is 
only  used  for  hauling  during  the  dry  months  of  the 
year,  say  from  the  end  of  March  to  the  end  of 
October.  During  the  winter  the  engine  is  converted 
and  used  as  a  roller. 

1  give  you  a  few  extracts  from  reports  showing  the 
of  haulage  from  time  to  time:  — 

Half-year    ended     September    30,     1904—2,208    tons 

hauled  for  £137  7s.  2d.,  or  Is.  3d.  per  ton. 
Half-year    ended     September    30,     1C05— 1,927    tons 

hauhd  for   C131  5s.  7d.,  or  Is.  5d.  per  ton. 
Half-year     ended     September     30,     1906—1,985    tons 

hauled  for  £112  2s.  Id.,  or  Is.  3d.  per  ton. 
Half-year    ended     September     30,     1907—1,272    tons 

hauled  for  £93  13s.  lid.,  or  Is.  6d.  per  ton. 
Half-year     ended     September     30,     1908-882    ton- 

hauled  for   t60  0s.  2d.,  or  Is.  4d.  per  ton. 
Half-year    ended     September    30,    1909—1,236    tons 

hauled  tor  £103  6s.  8d.,  or  Is.  8d.  per  ton. 
Half-year    ended     September    30,     1911—1,122    tons 

hauled  for  £79  12s..  or  1-..  5d.  per  km._ 
Had   the  above  quantities  been  led  by  horses  and 
carts,  the   average  cost  would  have   been  3s.  3d.    per 
ton. 

During  the  past  two  or  three  years  my  council  have 
kept  two  sets  of  hired  traction  engine-  and  wagons 
at  work  practically  the  whole  of  the  summer  months. 

COUNTY     COUNCILS    ASSOCIATION'S    PRO!" 

It    may    be    of    interest    to    you    to    know    that    the 
County  Councils  Association  have  formulated  a  - 
of  proposals   whi   h   tl         pre   endeavouring  to    carry 
thi  ough   Parliament — viz. : — 

Size  a  ml  Weight. — Further  powers  should  be 
obtained  so  as  to  enable  regulations  to  be  made  by 
lo'eal  authorities,  subject  to  the  approval  of  the  Local 
Government  Board,  restricting  the  size  and  weight 
of  locomotives  and  of  trailers,  and  of  the  weight  bo 
he  carried  by   the   latter. 

The  weight  of  a  traction  engine  should  be  the  gro 
load  upon  the  road,  including  full  supply  of  water, 
fuel,  &c,  and  such  gross  load  should  be  ascertain*  d 
and  certified  by  the  county  council,  who  should  issue 
a  plate  indicating  such  weight  for  affixing  to  the 
engine. 

The  county  surveyor  should  be  notified  forty-eight 
hours  prior  to  the  traversing  of  any  roads  in  his 
county  by  an  engine  or  engines  hauling  an  indivi- 
s  ble  article  exceeding  16  tons  in  weight,  and  should 
he  empowered  to  select  the  route  to  he  taken,  or  pro- 
hibit the  journey  in  unfavourable   weather, 

As  regards  wagons  and  trailers,  weights  upon  any 
b      '      ;  iiilated   according  to  the  diameter 

i    and  width   of  tyre,  and  should   in   no  ei 
exceed    that    which    it   is  recommended     s'hoi 
i  d   for   the   Heavy  Motor  Car  Order. 

Frost.  —  County  councils  should  have  power  by 
by-law  to  ox  prohibit  the  use  of  locomotives 

on  highway     when  under  repair,  or  upon  the  break- 
up of  a  frost. 

Cons/rurtion  of  Wheel*. — County  councils  should 
have  power  by  by-law  to  prohibit  projecting  diagonal 
cross  bars  on  driving  wheels,  and  narrow  band-  rout  I 
front  wheels  of  heavy  motors. 

Licence  Fees. — The  annual  licence  fees  should  be 
identical    throughout   tho    kingdom,    and    should    be 

d    to    an    amount    more   nearly    approxi 
the  benefits  received  by  traction  engine  owners  in  the 
highways    by    this    exceptional    class    of 

Daily  Permits      The  daily  permit  fee  should  be    10s 
imoth       o    eei   .    before    taking   out    a    daily 
hould     upply  information  a  -  to  whet! 
locomotive    is    already    licensed  — if    so,    when    and 
iuld    pay    the   fee   at    lea.-t    two   diaj 
the  locomotive  is  n,<<\    unit       by  special  per- 
m  under  regulations  made  by  the   local  autho- 
;d  produce  the  permit  whenever  the  locomotive 
ay.    When   the  locomotive   in 
of  which  a  daily  permit  is  required  exceeds 
i  I            in  weight    the  owner  of  the  locomotive  should 
ply    under   Section  28  of  the   Act   of 
1878     Eo        i  ' "'1|    lew -'live     in     the 


I  vm'akv  24,  1913. 


AND    COUNTY    ENGINEER. 


149 


county  in  which  it  is  unlicensed  before  bringing 
such  locomotive  into  such  county. 

Drivers'  Licences. — Drivers  should  be  licensed  under 
conditions  identical  with  those  imposed  upon  drivers 
oi:  heavy  motors. 

Chain  Couplings.  —  County  councils  should  be  em- 
powered to  make  by-Jaws  requiring  a  safety  chain 
coupling  in  addition  to  the  ordinary  draw   bar. 

Communication, — Jf  should  be  made  obligatory  for  a 
be  placed  at  the  roar  of  the  rear  wagon,  who 
should  bo  provided  with  means  for  communicating 
with  the  driver  of  the  locomotive. 

STEAM     MOTOR    CAKT. 

in  June,  1904,  I  recommended  the  council  to  consider 
the  advisability  of  purchasing  a  steam  motor  cart, 
'out.  before  deciding  anything  definite,  suggested  they 
should  try  and  get  one  on  hire  for  three  month-  with 
the  option  of  purchase.  Terms  were  eventually  made 
to  hire  a  new  steam  cart,  inclusive  of  driver,  for 
£2  per  day,  but  should  the  council  decide  to  pur- 
chase &1  the  end  of  three  months  no  hire  to  be  charged , 
'lie  council  to  pay  the  driver-.?  wages  only.  The 
result  of  the  three  months'  working  upon  the  terms 
given  above  showed  a  saving  of  6d.  per  ton  on  every 
ton  hauled,  as  against  cartage  by  horses  and  carts. 
I,  however,  decided  to  recommend  my  council  not 
lo  purchase  the  wagon,  as  we  experienced  great  diffi- 
culty in  getting  out  of  Bolam  quarry,  which  is  a  soft, 
clayey  bottom;  and  I  also  found  that  when  it  came 
to  long  leads  (7  to  8  miles)  the  traction  engine  and 
four  wagons  (two  wagons  loaded  ready  upon  her  return 
to  the  quarry)  could  do  two  journeys  per  day,  taking 
16  tons  each  journey,  .and  the  motor  cart  could  only 
do  the  same  number  of  journeys  carrying  5  tons  per 
journey. 

RUBBER-TYRED    PETROL    WAGON. 

I  have  advocated  my  council  purchasing  one  of 
the  above  wagons  for  service  for  the  shorter  leads, 
at  present  dealt  with  solely  by  horses  and  carts.  The 
following  is  a  copy  of  my  report  to  my  council:  — 

August  21,  1912. 

"  In  accordance  with  instructions  received  at  your 
last  council  meeting  I  have  gone  very  carefully  into 
the  question  of  light  mechanical  haulage,  and  have 
now  pleasure  in  submitting  a  report  for  your  con- 
sideration. I  have  had  considerable  correspondence 
with  Mr.  Maybury,  the  county  surveyor  of  Kent,  and 
other  users  of  steam  wagons,  steam  tractors,  rubber- 
tyred  petrol  wagons  and  rubber-tyred  steam  wagons. 
Mr.  Maybury  is  a  very  strong  advocate  of  the  3-tons 
rubber-tyred  petrol  wagon  as  against  the  steam  tractor. 
I  will  therefore  first  deal  with  the  advantages  or 
otherwise  to  be  derived  from  the  use  of  the  former 
wagon.  The  average  cost  of  the  rubber-tyred  petrol 
wagon  is  £750,  and  you  .should  allow  20  per  cent  for 
depreciation,  or  £150  per  annum.  Assuming  the 
wagon  worked  280  days,  this  would  amount  to  about 
10s.  9d.  per  working  day.  The  cost  of  running,  in- 
cluding all  repairs,  is  20s.  per  day,  making  a  total  of 
£1  10s.  9d.  per  day  for  a  distance,  as  given  by  Mr. 
Maybury,  of  64  miles.  For  the  purpose  of  comparing 
this  class  of  haulage  with  horses  and  carts,  I  assume 
the  wagon  travels  50  miles  per  day  instead  of  64  miles. 
The  average  run  from  your  slag  works  and  back  is, 
say,  10  miles;  this  means  conveying  5  loads  of  3  tons 
each,  or  15  tons  per  day,  for  £1  10s.  9d.,  or  2s.  per  ton. 
This  quantity  led  the  same  distance  by  horses  and 
carts,  in  acordance  with  your  mileage  basis,  would 
cost  3s.  3d.  per  ton,  or  £2  8s.  9d.,  so  that,  after  allowing 
the  wide  margin  of  20  per  cent  for  depreciation,  and 
covering  repairs  in  working  costs,  the  petrol  wagon 
shows  a  saving  of  Is.  3d.  per  ton,  or  18s.  per  day.  I 
must  warn  you,  however,  that  if  you  propose  adopting 
petrol  motors  you  would  require  not  less  than  three, 
and  probably  four,  in  order  to  carry  out  your  work 
satisfactorily. 

"  I  will  next  deal  with  the  steam  tractor  and  trailer 
the  cost  of  which  T  put  at  £600.  The  wear  and  tear 
not  being  so  heavy,  I  will  allow  10  per  cent  for  depre- 
ciation as  against  20  per  cent  on  the  petrol  wagon,  or 
C60  per  annum ;  taking  230  working  days,  that  is  about 
6s.  per  day.  The  working  cost  of  the  tractor,  includ- 
ing repairs,  is  24s.  per  day,  making  a  total  cost  of 
30s.  per  day  for  a  distance  of  32  miles.  The  tractor 
would  do  three  journeys,  taking  6  tons  each  time  or 
18  tons  for  Is.  8d.  per  ton.  This  is  Is.  7d.  per  ton 
cheaper  than  horses  and  carts,  and  4d.  per  ton  cheaper 
than  the  petrol  wagon.  You  must,  however,  consider 
the  extra  weight  taken  by  the  tractor,  and  also  that 
it  is  iron   shod ;    consequently  more  damage   is  done 


to  the  roads,  and,  whereas  the  rubber-tyred  wagon 
can  travel  almost  any  time,  the  tractor  would  be 
unable  to  do  so  in  frost  and  snow.  My  opinion  is 
that  your  large  traction  engine,  taking  one  wagon  at 
a  time  instead  of  two,  would  do  less  damage  if  the 
roads  were  soft  and  wet  than  the  steam  tractor.  I 
give  a  comparison  of  widths  of  wheels  and  weights 
carried. 

Heavy  traction  ocgina  and  one  wagon.     Tractor  and  trailer. 
Weight  of  engine    ...      11  tons.  6  tons. 

Width  of  wheels      ...     18  in.  12  in. 

Weight  of  wagou     ...       3  tons  5  cvvts.     2  tons  6  cwts. 
Width  of  wheels     ...       9  j  in.  5^  in. 

Weight  carried         ...       8  tons.  6  tons. 

"  Your  traction  has  considerably  more  power  than 
tiie  tractor;  consequently  the  drag  on  the  roads  is  very 
much  less  when  drawing  only  one  wagon.  The  cost, 
however,  of  running  the  traction  with  only  one  wagon 
would  be  greater,  but  not  more  than  3d.  per  ton. 
Your  district  is  so  situated  that  it  is  impossible  to 
work  it  economically  without  the  use  of  the  heavy 
traction.  Your  supplies  of  material  are  derived  mostly 
from  your  own  slag  works  and  Bolam  quarry.  During 
last  year  16,000  tons  of  various  kinds  of  material  were 
sent  out  from  your  own  slag  works,  fully  8,000  tons 
of  this  being  led  by  traction  engines.  The  amount 
paid  by  you  fox  haulage  and  cartage  last  year  was, 
roughly,  £1,500.  The  distance  to  send  material  is  often 
great,  as  the  railway  facilities  are  remote,  and,  again, 
you  have  no  siding  at  your  slag  works,  so  that  it 
is  often  economy  to  lead  direct  to  the  road  rather 
than  truck.  You  are  in  a  position  to  choose  the  time 
to  do  your  own  haulage,  and  as  most  of  the  work  is 
done  between  the  end  of  March  and  end  of  October, 
except  in  a  very  wet  season  such  as  the  present,  the 
damage  done  is  infinitesimal.  Mr.  Maybury,  in  his 
paper  read  before  the  Rural  District  Councils  Asso- 
ciation's annual  conference  last  year,  says :  '  It  is 
sometimes  expedient  for  a  surveyor  to  recommend  the 
employment  of  traction  engines,  and  in  many  cases 
it  is  almost  a  necessity  to  do  so.  In  many  counties 
it  is  impossible  to  obtain  sufficient  team  labour,  par- 
ticularly at  the  time  of  the  year  when  the  roads  are 
in  the  hest  condition  to  support  the  traffic  without 
appreciable  injury.'  The  question  of  payment  for  plant 
is  one  that  could  be  arranged  quite  easily  over,  say, 
a  period  of  five  years,  and  the  20  per  cent  allowed 
for  depreciation  on  the  petrol  wagons  covers  the  pur- 
chase during  that  period.  In  conclusion,  I  recommend 
that  in  the  interests  of  economy  you  would  be  well- 
advised  to  purchase  one  rubber-tyred  petrol  wagon. 
The  working  cost,  together  with  daily  work  done,  would 
be  carefully  kept  and  reported  upon  at  the  end  of  three 
months.  Should  the  report  then  received  be  as  satis- 
factory as  I  anticipate,  you  can  consider  the  advisa- 
bility of  further  increasing  your  plant.'' 

The  outcome  of  the  above  report  was  that  my  com- 
mittee authorised  me  to  arrange  for  a  demonstration 
witli  a  rubber  tyred  petrol  tip  wagon,  and  on  the 
14th  of  October  last  I  was  able  to  report  to  them  a.- 
follows :  — 

"  Since  your  last  meeting  I  arranged  for  a  demonstra- 
tion with  a  rubber-tyred  petrol  tip  wagon.  The  wagon 
was  loaded  with  3  tons  10  cwts.  of  2-in.  broken  slag, 
and  took  the  same  quite  easily  up  Stapleton  Bank. 
During  the  time  the  wagon  was  being  tried  it  worked, 
in  all,  three-quarters  of  a  day.  The  working  cost  per 
day  I  estimated  in  my  previous  report  was  £1  10s.  9d. 
To  have  hauled  the  same  quantity  of  material  by 
either  traction  or  carts  which  the  motor  wagon  hauled 
during  the  three-quarters  of  a  day  it  worked  would 
have  cost  £2  12s.  10d.,  so  that  you  will  see  there  is  a 
very  considerable  saving.  The  makers  of  the  wagon 
are  Clayton  &  Co.,  Huddersfield." 

The  result  is  they  have  decided  to  purchase  a  4-ton 
rubber-tyred  petrol  wagon,  but  it  is  not  definitely 
settled  yet  what  make  of  wagon  will  be  considered 
most  satisfactory. 

Personally,  I  am  greatly  in  favour  of  mechanical 
haulage,  and  trust  that  the  figures  I  have  submitted 
in  this  paper  will  be  of  some  assistance  and  guidance 
to  you  should  your  council  at  any  time  contemplate 
adoptir-  mechanical  haulage. 


Aberdare  Tramways  Scheme The  first  sod  in  con- 
nection with  the  new  tramways  scheme  at  Aberdare 
was  cut  on  Monday.  The  scheme,  which  is  being 
carried  out  for  the  Aberdare  Urban  District  Council 
by  Messrs.  Wm.  Griffiths  &  Co.,  London,  at  a  cost 
of  £50,000,  is  unique  by  reason  of  the  fact  that  the 
outlying  districts  will  be  served  by  the  Cedes  Stoll 
system  of  trackless  cars. 
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THE  "TARMAC"  WORKS. 


COMPLETION    OF    EXTENSIONS. 

Tarmac,  limited,  Ettmg,hall.  Wolverhampton, 
write:  "We  believe  you  are  aware  that  early  in  la§t 
year  we  commenced  important  extensions  to  our 
"works  at  Wolverhampton  and  Denby.  It  was  antici- 
pated at  the  time  of  commencement  that  these  ex- 
tensions would  he  complete  by  June  or  July,  and 
this  anticipation  would  have  been  realised  had 
normal  trading  conditions  existed.  However,  imme- 
diately after  we  had  commenced  the  unfortunate 
nke  intervened,  which  not  only  stopped  the 
entire  output  from  both  our  work-,  but  brought  to 
solute  standstill  the  work  upon  the  extensions. 
Not  only  this,  but  as  a  result  of  the  strike  it  has 
o  obtain  deliveries  of  the  necessary 
steelwork  and  machinery;  promises  of  delivery  have 
been  made  to  us,  onlv  to  be  broken  and  broken  again, 
although  we  have  repeatedly  offered  premiums  for 
quick  delivery.  Our  extensions  are  only  just  com- 
plete. 

"Acting  on  the  assumption  thai  we  should  hav< 
our  extensions  complete  by  July  at  the-  very  late-.!, 
heavy  engagements"  were  entered  into  for  delivery 
during  the  later  months  in  the  year.  Owing  to  cir- 
cumstances beyond  our  control  the  extensions  were, 
..  n,ii  completes  and  this  in  itself  was  suffi- 
cient to  throw  our  arrangement,  into  a  great  deal  of 
confusion;  add  bo  this  the  loss  of  about  nine  week-' 
owing  to  the  coal  slvike,  and  some  idea  of  our 
unfortunate  position  as  regards  delivery  can  be 
imagined.  We  should  feel  much  obliged  to  you  if 
you  would  publish  this  letter  in  your  valuable 
'journal,  thus,  enabling  us  to  reiterate  apologies  com- 
municated direct  to  our  customers,  and  give  publicity 
to  the  fact  that   the  extensions   are   complete." 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


A  NEW  FOLDING  SCAFFOLD. 


HEATHMAN'S 
'SHORROLDS"  PATTERN 
TELtSCGPiC 
FOLDING 

SCAfFOl. 


The  invention  of  Mr.  Heathman,  of  Parson's  Green, 
Fulham,  the  accompanying  sketches  illustrate  an  ex- 
ceedingly  useful  scaffold  for  use  in  premises  where 
every  inch  of  storage  space  is  a  consideration.  The 
"Shorrolds"  pattern  telescopic  folding  trestle  can  be 
-oall  space,  and  easily  carried  about 
es  to  tlie  position  where  i1  is  desired  'to  set 
it    up   for  use. 

The  trolley   base   is  upon   castors,  so   that   it  may 

be    of    service    to    move    goods    upon,    and    a    box    or 

made  to   size  can  easily   be  fixed    on    it    for 

daily    warehouse   service,   while   the   trestles    can    be 

employed   for   decorating 

purposes  out  of  the  usual 

business  hours. 

The  trestles  are  rapidly 
set    up    and    fixed    to    the 
carriage     by     set       •  "  W 
and    the    sliding 

adjusted    to    the 
height  requisite  to  i   ach 

the  WOrk  to  be  done.    Two 

sets    can    be    used    con 

jointly       with       Bcaffold 

boards     and     protection 

rails,      or      one      scaffold 

can    be    us  d      iparaitelj 

as  varying  circumsl  rao  -  necessitate.    The  whole  can 

be  carried  upon   a  barrow   or  cart,   and    is   made    in 

ins  (as  well  as  the  two  section  illus- 

o  thai  they  may  be  used  tor  very  low  as  well 

as  high  tor, in   ;  further,  the  ladders  can  be  used  quite 

lean  against  walls 
,o..,  i  .    self-standing 

_Mr.  Heathman's   ingenuity   d  I  i    bi     made 

known  because  of  the  great  utility  and  convenience 

oh  h  save  a  lot  of  time  and  expense 
in   rigging    up,    talcing   down,   transport   and   storage. 

■  also  made  with  larger  wheels  for 
road  and  str< 


"The  Civic  Engineer's  Who's  Who."— The  first  issue 
of  "The  Civic  Engineer's  Who's  Who"  (London:  St. 
Bride's  Press,   Limited,   24   Bride-lane,    E.C.,  2s.    6d. 

nett)  gives  wonderfully  complete  lists  of  the  engineer- 
ing officials  of  England  and  Wales.  For  a  first  issue 
it  is  very  creditable.— Glasgow  Herald. 


President— Mr.   R.   J.   Thomas,   u.inst.c.e., 
County  Surveyor,  Buckinghamshire. 


EASTERN  DISTRICT. 

A  meeting  of  the  Eastern  Districl    will  be  held  in 

Westminster  at  the  New  Middlesex  County  Council 
Buildings  and  Lyon's  Victoria  Mansions  Restaurant, 
on  Friday,  February  7th. 

EAST    MIDLAND    DISTRICT. 

The  East  Midland  District  meeting  at  Newark, 
lixed  tor  Saturday,  February  8th,  has  been  altered  to 
Saturday,   February  15th. 

SOUTHERN    DISTRICT   MEETING. 

A  meeting  of  the  Southern  District  will  be  held  at 
Southampton  on  Saturday,  February  22nd  n   \b 

NORTH-EASTERN   DISTRICT. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL  MEETINC  AND  TOWN-PLANNING  CONFERENCE. 

The  Fortieth  Annual  General  Meeting  and  Con- 
ference with  delegates  from  local  authorities  on 
Housing  and  Town  Planning  will  be  held  at.  Great 
Yarmouth  on  July  23rd.  24th,  25th  and  26th  next. 
Those  desirous  of  reading  papers  at  either  ol 
meetings  are  requested  at  once  to  communicate  with 
me.  

APHIL,    1913,    EXAMINATIONS. 

The  next  examination  will  be  held  in  London  at, 
the  Examination  Hall,  Queen-square,  W.C.,  on  April 
10,  11  and  12,  1913. 

Candidates  who  have  received  permis  ion  from  the 
council  to  sit  for  examination,  and  who  are  desirous 
of  entering  their  names  for  the  April  examination, 
should  do  so  at  the  earliest,  possible  date  as  accommo- 
dation is  limited.  The  latest  date  for  the  receipt 
of  entries  is  February  1st. 

Examinations  will  also  be  held  in  India  and  Africa 
probably  on  the  same  date. 

Notice  is  hereby  given  that,  under  the  provisions 
of  by-law  14,  nominations  for  the  council  of  1913-11 
must  be  received  by  me  not  later  than  February  1, 
1913. 

Each  member  or  Associate  member  of  (he  institu- 
tion  is   entitled   to    nominate   one    member   01 
ciate  member  for  the  council.    Nominations  must  be 
accompanied  by  the  consent  of  the  nomini  e. 
By  order  of  the  Council, 
Thomas  Cole, 

11  Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President — Mr.    Frank   Latham,    m.iksx.c.b.i.,    F.S.e., 

Borough   Engineer   and   Surveyor,   Penzance. 

COUNCIL      MEETINCS. 

The  next,  council  meeting  will  be  held  at  39  Victoria- 
street  on  Wednesday,  January  29th,  at  G  o'clock. 
The  following  council  meetings  have  been  arranged : 
February  22nd,  Newcastle-on-Tyne ;  March  26th, 
Tendon ;  April  30fh,  London;  May  31st,  Manchester; 
. I  one  28th,  London;  July  30th,  London. 

SOUTHERN    DISTRICT. 

A  visit  will  be  paid,  by  kind  permission  of  the 
authorities,  to  the  Royal  Arsenal,  Woolwich,  on 
Thursday,  January  30th.  Members  will  meet  at  the 
main  gates  of  the  Arsenal,  Beresford-square  ai  2 
o'clock  sharp. 

WESTERN    DISTRICT. 

A  meeting  (of  which  full  programme  will  be  issued 
later)  will  be  held  at  Birmingham  on  Saturday, 
February  8th  or  15th. 

CENERAL    MEETINC. 

A  visit  will  be  paid  to  the  Building  Exhibition  at 
Olympia  on  April  12th,  by  kind  permission  of  the 
promoters.    Full  particulars  will  be  issued  later. 

B.  Wyand, 

39  Victoria-street,  S.W.  Secretary. 
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INSTITUTE  OF  SANITARY  ENGINEERS. 


Pn  tident  -Mr. 


H.     PiiRCr     BoTJLNOIS,     M.IN     I   I     ' 
F.R.SAN. I. 


SESSIONAL   MEETIMCS. 

;i;il     meel  ngs    o1    the    In-lit  ate    of    Sanitarj 

:      ,     I  ■  -     I  -  •  ■     :  i     '    '  :  a    Hall,     V.  I         mill     I     i 

liave  bei  mged  a     follows  :— 

J'Jintarij    3rd. 

Annual  dinn  i   al   iii-'  Holborn  R     tan    ml      '•■ 

will    take   the  chair  al 
7  p.m. 

February  5th. 
" i:  n:  Engineer,'1   by    M  i 

Cuthberl      Brown,     assoc.m.inst.c.e.j     Rnginee  i     and 
surveyor,  Edmonton  Urban   D  LUicil. 

February  17th. 
"\   Plea    Cor   Scientific    Research    Ln    &e    Field    of 
:i,"  bj  .\1 r.  A.  .1 .  Marl in,  m.inst.o  b., 

Q 

March  17th. 
The    Dwelling    House,"    by   Dr.    S.    C.   Lawrence, 
medit  a]   officer  ol    heall  h,    Edmonton    I  Lrban    Disl  ricl 
Council. 

Iprii    ':  I 
and    Ventilation,"    by    Mr.    Arthur    ii. 
i '..i  i  ker,  Led  urei  on  Heating  and  Venl  ilal  Loo  to  CJni 
Col]  I  ondon,   and    the    London    Countj 

Council.     Mr.  A,  H.  McFerran,  chief  eugi i     1 1    M 

i  iffice  oJ  Worl        n  the  Chair. 

April   .'/.-/. 
"  Hou  ■    Drainage  on  the  Oontin  nt,"  bj    M  r.  Frank 
R.    Durham,    i  soc  m.inst.c  >:. 
May  19th. 
"Mici  and  Public-  Health,"  by    Dr,    II. 

!;.   Ken  d'ood     I  Shadta  ich    Bi  »£    jor    oi    Hj  giene  and 

Health  in  the  University  of  London, 
officer  of  health    for  ft  i]    Bedford   and  for 

the  Metropolitan  Borough  of  Stoke   Newington. 


ROYAL  SANITARY  INSTITUTE. 


i  meeting  of  the  institute  will  be  held  at 
90  Buckingham  Palace-road  on  Tuesday,  Febi  nary  nth, 
.it  7.30  p.m.,  when  a  discussion  will  take  place  on 
"The  Eighth  Reporl  of  the  Royal  Commission  on 
Si  wage  Dispo  al,  on  -;  andards  and  Tests  for  Sewage, 
and  Sewage  Effluents  Discharging  into  Rivers  and 
Streams,"  to  be  opened  by  Samuel  Rideal,  d.sc,  p. i.e., 
j. p. 

The  following  hope  to  be  present  and  take  pai 
the  discussion:  A.  P.  I.  Cotterell,  m.inst.c. u..  Bxi  to]  . 
Gilbert  J.  Fowler,  d.sc,  p. i.e.,  Manchester;  George 
A.  Havt,  Leeds;  Prof.  A.  Bostock  Hill,  m.d.,  m.sc, 
Birmingham;  Lieut-Colonel  A  S.  Jones,  v.c., 
m  .i\sT.!'.!\,  !•' in  chain:  st  >ad;  \Y.  Kaye-Parry,  f.h.i.b.a., 
m.inst.c.e.,  Dublin;  Baldwin  Latham,  m.inst.c.e., 
London;     E.    G.  m.inst.c.e.,     Lei 

George  Reid,  m.d.,  d.p.h.,  Stafford;  J.  I).  Watson, 
r.i. inst. e.K.,  Birmingham;  II.  MacLean  Wilson,  m.d., 
b  - ...   Wakefield. 

General  discussion  is  invited. 

i  hair  will  be  taken  at  7. an  p.m.  by  Colonel  T. 
Walter  Harding,  d.l.,  j.p.,  ll.d. 

E.  White  Wallis, 

Set  n  lary. 


SOCIETY  OF  ENGINEERS. 


At  a  meeting  to  be  held  on  Monday,  February  3rd, 
at  the  fnstiluih.il  of  Electrical  Engineers,  Victoria 
Embankment,  W.C.  (south  end  of  Savoy-street,,  near 
Waterloo  Bridge),  a  paper  on  "The  'Bus  v.  Tram  Con- 
troversy, and  other  Aspects  of  the  London  Traffic 
Problem,"  will  be  read  by  Mr.  Wm.  Yorath  Lewis, 
a.m.i.mech.e.,  a.m.i.e.e.,  m.am. soc. mecu  e. ,  the  fol- 
lowing being  a  synopsis :  The  traffic  trust — Why  the 
Pn  --  contributes  so  little  to  the  solution— Experiments 
in  nationalisation — Speyer's  designs — London  County 
Council  ineffectiveness  in  transport  matters— Politics 
and  transport — Reform  of  London  government 
"London  Transport  Association  "—'Bus  v  fram  con- 
troversy— Mr.  Pott's  paper— Analysis  of  'bus  returns 
and  operation— Stage  ratings— Average  fare — Profits— 
High  cost  per  ridden  mile— Average  ride  length— Seats 
occupied— Petrol  tax— 'Bus  prospects— Anal 
tramway     operation— Relief     of     congestion— Furthej 


tramway     expenditure     justifiable — Comparison      by 
points  between  merits  of  'bus  and  tram— Inadequacy 

ol  both      ■    ite  requirements. 

The  chair  will  be  taken  at  7.30  p.m.  precisely. 

The    presidential    address     will     be    delivered    on 
March  3rd. 

A.    S.    E.    Ai'KI  B  M  \  IX, 


,Vi 


17    V'k  tui  a     ii.  -i.    S.W. 


■  lary. 


APPOINTMENTS  VACANT. 

orriciai  and  similar  advertlsatnanis  raostvad  up  to  4.30  turn,  on 
Thursdays  wll!  be  Inserted  ir>  the  following  day's  Issue,  l-.it  thou 
neponeible  for  their  despatch  are  rccomv.ended  to  arrange  that  they 
•hail  reach  The  Sobvetok  office  by  noon  on  Wednesdays  to  ensure 
thtir  inclusion  in  tho  icackly  Lint  of  summarise.  Such  advertisements 
may,  in  caset  of  emergency  only,  he  telephoned  (No.  1359  Holborn), 
subject   to    lator   eonjirmation   by   Utter. 

ENGINEERING     ASSISTANT.  -January     25th.— 

-i.iii £  Swansea      £160  per  annum.     Borough 

Engineer. 

WORKING  SUB-FOREMEN  OR  GANGERS.— 
January  27th.— Hampshire  County  Council.  30s.-  40s. 
p  .  !  Mr.  W.  J.  Taylor,  county  surveyor,  The 
Cast  le,   Winchester. 

.  ifEYOR'S  JUNIOR  CLERK.— January  27th.— 
Woking  Urban  District  Council.  25s.  per  week. — 
Mr.  Robert  Mossop,  clerk. 

[8TANT   WATER    ENGINEER.-  January   27fch. 

Corporation  of  Richmond  (Surrey).  £250  per 
annum.— Mr.  Henry  Sagar,  town  clerk. 

CLERK  OF  WORKS. -January  27th.      W 
folk  County  Council. — Mir.  \V.  Lionel  Jenkins,  county 
n  i  \  eyor. 

SANITARY  INSPECTOR     January  27th.    Corpora- 
of  the  City  ol  Lon  Ion.     £150     £250.    Town  Clerk, 
Guildhall 

ENGINEERING      ASSISTANT.-  January     27th.— 
noration  of  Birmingham.     £150   per   annum.— Mr. 
Henry  E.   Stilgoe,  city  engineer  and  surveyor. 

SURVEYOR.— January  27th.— Burley-kt-Wha 
i     '.in    District    (.'■ . u in  i i.    £130    per   annum.— Mr.    G. 
clerk. 

ROAD    FOREMAN.— Januarj     27th.  —  Hani 
Count]     Council.    30s.— 40s.    per    week.— Mr.    W.    .i. 
in    toi     county    surveyor,   The   Ca  tie,    Winchester. 

SURVEYOR.  —  January   30th.  —  Wells   (Soj :t) 

Town  Council.     £150  per  annum. — Mr.  E.  P.   Foster, 
bov  .i  clerk. 

SURVEYOR'S  ASSISTANT.— January  30th.  Ux- 
bridge  Rural  District  Council.  £65  per  annum.— 
Mr.  C.  Woodbridge,  clerk. 

ASSISTANT.— January  30th.— Neath  Rural  District 
Council.  £2  per  week.— Messrs..  Cuthbertson  «.V 
Powell,  eh 

ASSISTANT      INSPECTOR      OF      NU1 
February  1st.— Corporation  of  Reading.    £80     £100. 
Mr.  W.  S.  OTutterbuck,  town  clerk. 

ENGINEERING  ASSISTANT.  February  1st,— 
Watford  Urban  Distinct  Council.  E80  £100.  — Mr. 
W.   Hudson,  clerk  and  solicitor. 

ENGINEERING     ASSISTANT.  —  Februarj     1st. 
Municipal   Engineer's    staff   in    Northern   town.    £l«o 
per   amiiun- Box   1,217,  office  of  The   Surveyor,   24 
Bride-lane,   Fleet-street,    E.C. 

SANITARY    INSPECTOR.— February    1st.— E 
ton  Urban  District   Council.     £100-  £120.— Mr.  W.  F. 
Payne,  clerk. 

CLERK  OF  WORKS.  —  February  3rd.  —  Alsager 
Urban  District  Council.  £2  per  week.— Mr.  H.  V. 
Lynani,  surveyor. 

INSPECTOR  OF  NUISANCES  AND  BUILDING 
SURVEYOR.— February  4th.— Chnstehureih  Rura  I 
District  Council.    £90.— Mr.   A.  Druitt,  clerk. 

QUANTITY  SURVEYOR.— February  10th.— Beck- 
eniliam  Education  Committee.— Mr.  F.  Stevens,  clerk. 
Council  Offices,  Beckenham. 

BOROUGH  ARCHITECT.  —  February  Uth.— Cor- 
poration of  Swansea.  £500  per  annum. — Mr.  H. 
Lang  Coath,  town  clerk. 

ASSISTANT  ENGINEERS.  —  May  1st.— Indian 
Public  Works  and  State  Railway  Departments. — 
Secretary,  Public  Works  Department,  India  Office, 
London,  S.W. 

JUNIOR  ENGINEERING  ASSISTANT  (Tempo- 
rary).—No  date.    The  Road  Board.     £250  and  bravel- 

:....  — Mr.    W.    Reeg    ..be 

Queen    Anne's    Chambers,   Westminster. 
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MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advsrtlssments  received  up  to  4.30  p.m.  on 
Thursday*  will  be  Inserted   in  the  following  day's  Issue,  but  those 

rtiponrij'.e  for  their  despatch  are  recommended.  to  arrange  that  they 
shall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  Weekly  'list  of  lummirui.  Sued  advertisements 
may,  in  case*  of  emergency  Ofiiy.  be  telephoned  (No,  1359  Holborn), 
subject   to    Iat»r   confirmation   by   letter. 

SWAFFHAM.— January  25th.— Plans,  specifications 
and  estimates  for  workmen's  dwellings,  for  the  rural 
district  council.  A  premium  of  £10  is  offered  to  the 
selected  plan. — Mr.  Sydney  Matthews,  clerk. 

JAMAICA. — January  31st. — Plans  for  municipal 
buildings  to  cost  £9,000.  A  premium  of  £100  is  offered. 
Messrs.  Young.  Limited,  60  Fenchurch-street,  London, 
E.G. 

HEMEL  HEMPSTEAD.— January  31st.— Design  for 
a  housing  scheme,  comprising  twenty-five  houses,  for 
the  town   council. — Mr.  A.   E.   Usher,  town  clerk. 

HARROGATE.— February  3rd.— Designs  for  a  coun- 
cil school,  for  675  children.— Mr.  C.  E.  Rivers,  assoc.m. 
inst.c.e.,  borough  engineer. 

DUBLIN. — February  6th.— Designs  for  municipal 
buildings  for  the  corporation.  The  proposed  expendi- 
ture is  £50,000,  and  the  author  of  the  design  placed 
first  will  be  appointed  to  carry  out  the  scheme  on  a 
5  per  cent  basis.  Premiums  of  £150  and  £100  are 
offered.  The  assessor  is  Mr.  Albert  E.  Murray,  f.e.i.b.a. 
—The  Town  Clerk. 

RANGOON. — March  1st. — Designs  for  municipal 
buildings.  Premiums  are  offered  of  £300.  £200,  and 
£100.— The  Clerk  to  the  Rangoon  Municipality. 

WINNIPEG.— March  1st.— Designs  for  city  hall. 
Limited  to  British  architects  in  Canada.  Premiums 
are  offered  of  5,000  dols.,  3,000  dols.,  and  2,000  dols  — 
The  Clerk. 

BARNET.— April  29th. — Designs  for  schemes  fox 
the  erection  of  new  municipal  offices,  at  a  cost  not 
exceeding  £4,000,  for  the  Baxnet  Urban  District 
Council.  Premiums  of  £25,  £15,  and  £10  arc  offered. 
—Mr.  II.  W.  Poole,  clerk,  40  High-street,  Barnet. 

HORBURY.— No  date.— Drawings  for  a  public  hall, 
for  the  Horbury  Urban  District  Council.  —  Mr.  W. 
Sugars,  engineer  and   surveyor. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  in  the  fallowing  day's  Issue,  but  those 
responsible  for  their  despatch  ore  recommended  to  arrange  that  they 
shall  reach  The  Sobveyoe  of,lce  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Holborn). 
subject   to    later   confirmation  by  letter. 


Buildings. 

HARROW-ON-THE-HILL.— January  25th.— For  the 
erection  of  public  offices,  for  the  urban  district  coun- 
cil.— Mr.  J.  P.  Bennetts,  surveyor. 

IPSWICH.— January  27th.— For  building  concrete 
intake  chamber  and  other  works,  for  the  corporation. 
—Mr.   F.   Ayton,   Constantine-road. 

DUNOON. — January  27th. — For  repair  of  sea  wall 
and  promenade,  for  the  town  council. — Mr.  William 
Rodger,  burgh  engineer. 

SAFFRON  WALDEN.-January  27th.— For  the 
erection  of  a  brick  water  tower,  for  the  corporation. 
— Mr.  A.  H.  Forbes,  boxough  surveyor. 

SUSSEX.— January  28th.— For  the  erection  of  a 
county  high  school  for  girls,  fox  the  county  council. — 
Mx.  L.  Thompson,  secretary,  Education  Committee, 
High-street,   Worthing. 

ESSEX.— January  28th.— For  the  widening  of 
Springfield  Bridge  at  Chelmsford,  for  the  county 
council. — Mr.  Percy  J.  Sheldon,  county  surveyor, 
Chelmsford. 

WEST  HAM.— January  28th.—  For  the  erection  of 
workshop3,  office,  and  watch-room,  for  the  town 
council.— Mr.  Fred.  E.  Hilleaxy,  town   clerk. 

SHOEBURYXESS.— January    28th.- For    tii 
tioo  of  a  shed  at  the  ga-v.ork-,  far  the  urban   d     trict 
council. — Mr.   Frederic  Grcgson,   clerk. 

NORWICH— January  28th.— For  the  erect io 

ration.-   -Mr.   A.   E.   Collins, 
city 

HEREFORD.— January  30th.— F<  us  at  a 

public  school,  for  the  corporation.— Mr.  Arthur  Holt, 
town  clerk. 

HULL.— January    30th.- For   alteration  ai 

.   for  the  eorpc-i  ation.  tfr.   Joseph 
H    II  ret,  city  architect. 

ST.   HELENS. -January  31-t,— For  the  erection    ol 


a  public  library,  fox  the  corporation.— Mr.  W.  H. 
Andrew,   town    clerk. 

EGYPT.— February  1st.— For  the  erection  of  pump- 
ing station  buildings  at  Kafr  el  Gamus,  for  the  Public 
Works  Ministry.— Controller-General,  Main  Drainage 
Department,    Public   Works    Ministry,    Cairo. 

BRADFORD.— February  1st.— For  the  erection  of 
a  new  hall  at  public  bath-,  for  the  corporation.— Mr. 
F.  Stevens,  town  clerk. 

MEXBOROUGH.— February  3rd.— For  extension  - 
to  the  electric  power  station,  for  the  urban  district 
council.— Mr.    J.    W.    Hattexsley,    clerk. 

COLCHESTER.— February  3rd— 21st.— Fox  the  erec- 
tion of  a  school,  fox  the  Education  Committee. — Mr. 
D.   W.  Clark,   architect,  3  High-street,   Colchester. 

HULL.— February  3rd.— For  alterations  and  addi- 
tions to  library,  for  the  corporation.— Mr.  Joseph 
Hirst,  city  architect. 

WATFORD.— February  4th.— For  the  election  of 
a  new  sub-station  and  extensions  to  existing  sub- 
station, for  the  urban  district  council. — Mr.  W.  Hud- 
son, clerk. 

STAFFS.— February  6th.— For  the  erection  of  a 
school,  for  the  Education  Ooiinnittee. — Mr.  G.  Bal- 
four, director  of  education,  County  Education  Offices, 
Stafford. 

MIDFORD.— February  8th.— For  building  fifty-two 
labourers'  cottages,  for  the  rural  district  council. — 
.Mr.   S.  Walters,  clerk. 

RADCLIFFE.— February  8th.— For  the  const  ruc- 
tion of  a  footbridge,  for  the  urban  district  council. — 
Mx.  S.  Mills,  clexk. 

EDINBURGH.— Febxuaxy  12th.— For  the  erection 
of  wash-houses,  fox  the  corporation. — Mr.  T.  Hunter, 
town  clerk. 

CARNARVON.— February  17th.— For  the  erection  of 
twenty-five  artisans'  dwellings,  for  the  corporation.— 
Mr.  E.  Hall,  borough  surveyor. 

iron  and  Steel. 

SALTBURN-BY-THE-SEA.  —  January  30tb.  — For 
i ('pairing  boiler,  pumps,  feed  tank,  and  steam  piping 
at  the  brine  baths,  for  the  urban  district  council. — 
Mr.   Cecil   E.  Preston,  clerk. 

ELLESMERE.— January  31st.— For  providing  and 
laying  9,000  yds.  of  4-in.  and  3-in.  cast-iron  mains, 
sluice  valves,  fire  hydrants  and  air  valves,  for  the  rural 
district  council. — Mr.  H.  R.  Giles,  clerk. 

SWINTON.— Febxuaxy  4th.— For  the  erection  of 
engine  and  pump  house,  fox  the  urban  district 
council. — Mr.  H.  Birks,  engineer  and  surveyor. 

WITHNELL.— Febxuaxy  5th.— For  the  supply  of 
gas  engine  and  pump,  for  the  urban  district  council. 
— Mr.  Thomas  Moss,  surveyor. 

ANTWERP.— February  7th.—  For  the  supply  of 
pipes  fox  water  under  pressure  and  stopcocks,  fox  the 
city  council. — The  Secretary,  Hotel  de  Ville. 

PENRITH.— February  10th.— For  laying  and  joint- 
ing cast-iron  piping,  with  valve  and  hydrants,  for 
the  rural  district  council. — Mx.  J.  W.  Smith,  clerk. 

BOMBAY.  —  March  25th.  — For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  main, 
for  the  municipality. — Mr.  H.  J.  Trivess  Smith, 
hydraulic  engineer,  Municipal   Offices,   Bombay. 

Roads. 

NORTHAMPTONSHIRE.— Januaxy  25th.— For  the 
supply  of  broken  granite,  for  the  county  council. — 
Mr.  C.  S.  Morris,  county  suxveyox. 

ESSEX.— January  25th.— For  the  supply  of  Norway 
granite  kerb  and  setts,  for  the  county  council. — Mr. 
P.  J.   Sheldon,  county  surveyox,  Chelmsfoxd. 

WANDSWORTH.— January  25th.— For  the  purchase 
from  the  council  of  a  Ley land  patent  steam  motor 
wagon  fitted  with  interchangeable  tipping  body  and 
1,000-gallon  tank. — Mr.  P.  Dodd,  borough  engineer. 

SHEFFIELD.— January   27th.— For    the    supply    of 
2,000  tons  of  Portland  cement,  and  from  8,000  to  10,000 
super,    yds.    of   natural   flags,    fox    the    corporation. 
Mr.  R.  M.  Prescott,  town  clerk. 

SLEAFORD.— January  27th.  —  For  the  supply  of 
granite  and  slag,  for  the  rural  district  council. — Mr. 
E.   Clements,  clerk. 

IMUiSTWICH.— January  27th.— For  the  supply  of 
granite  setts,  for  the  urban  district  council. — Mr. 
Lewis  A.  Orford,  clerk. 

BURGESS  HILL.— January  27th— Fox  the  supply 
of  tar  fox  roads,  for  the  urban  district  council.  Mr. 
A.  F.  Hard  wick,  clerk. 
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FARNBOROUGH.— January  27th.— For  the  supply 
of  road  materials  ami  hire  of  steam  roller,  for  the 
urban  district  council.-  Mr.  J.  E.  Ha rg reaves  sur- 
veyor. 

WHITLEY  AND  MONKSEATON— January  -27th. 
—For  street  improvement  works,  fox  the  urban  dis- 
trict council.— Mr.  Augustus  Whitehom,  CO  Saville- 
street,  North  Shields,  clerk. 

WANGFORD.— January  27th—  For  the  supply  of 
granite,  red  broken  gravel,  fine  gravel,  shingle,  and 
besl  marl,  for  tie  rural  district  council.— The  Clerk. 

SHoKBURYNESS.— January  28th.— For  making  up 
certain  mad-,  for  the  urban  district  council.  Mr. 
Fredei  ic  I ;  i   gson,  clerk. 

LARNB.— January  28th.  For  making  a  now  road, 
for  the  rural  district  council.— Mr.  8.  M.  Wallace, 
clerk. 

LYMM.— January  28th.— For  the  supply  of  road 
materials,  for  the  urban  district  council.— Mr.  W. 
Milliard,  clerk. 

DONCASTER—  January  28th.— For  paving  work  with 
granite  setts,  for  the  corporation.— Mr.  F.  Q.  Kirby, 
borough  surveyor. 

SCUNTHORPE.— January  29th.— For  making  up  a 
certain  street,  for  the  urban  district  council.— Mr.  W. 
M.  Hett,  clerk. 

NESTON  AND  PARKGATE.— January  29th.— For 
the  supply  of  broken  .stone  chippings,  tarred  macadam, 
kerbs  and  granite  setts,  for  the  urban  district  council. 
—Mr.  J.  P.  Ganwn,  clerk. 

WORSLEY.— January  29th.— For  the  supply  of  con- 
crete flags,  for  the  urban  district  council; — Mr.  J.  P. 
Monks,  clerk. 

BRACKLEY.— January  30th.— For  the  supply  of 
granite,  for  the  corporation.— Mr.  C.  E.  Barnes,  town 
clerk. 

SOUTHEND-ON-SEA.—  January  30th.— For  the  con- 
struction of  the  Western  Esplanade  extension  (sec- 
tion No.  3),  for  the  corporation. — Mr.  M.  J.  Worwood, 
town  clerk. 

LARNE.— January  30th.— For  the  supply  of  whin- 
stone  and  hire  of  steam  roller,  for  the  urban  district 
council. — Mr.    W.   G.  Younge,  clerk. 

DOWNHAM.—  January  31st.— For  the  supply  of 
road  materials,  for  the  rural  district  council. — Mr. 
H.  R.  B.  Wayroan,  clerk. 

WORCESTERSHIRE.— January  31st.— For  the  sup- 
ply of  50,000  tons  of  granite  and  10,000  tons  of  tar 
macadam,  for  the  county  council. — Mr.  C.  E.  Getting-, 
county  road  surveyor. 

BEXHILL—  January  31st.— For  the  supply  of  dis- 
tilled tar,  or  Tarvia,  for  the  corporation. — Mr.  T.  E. 
Rodgers,  town  clerk. 

SOMERSET.— February  1st.— For  steam  rolling  and 
scarifying  main  roads,  for  the  county  council. — Mr. 
H.  T.  Chapman,  county  surveyor. 

SOMERSET. — February  1st. — For  surface  tarring  on 
main  road-.,  for  the  county  council. — Mr.  H.  T.  Chap- 
man, county  surveyor. 

SOMERSET.— February  1st,— For  the  supply  of 
broken  granite  or  basalt,  for  the  county  council. — 
Mr.   H.  T.   Chapman,   county  surveyor. 

SOUTH  STONEHAM.— February  1st.— For  the  sup- 
ply of  2,000  tons  of  granite,  for  the  rural  district 
council.— Mr.  E.  T.  Westlake,  clerk,  20  Portland- 
street,  Southampton. 

HEADINGTON.— February  1st.— For  the  supply  of 
Hartshill  or  other  approved  stones,  and  carting,  for 
the  rural  district  council. — Mr.  Thomas  W.  Mallam, 
clerk. 

RENFREW.— Februa ry  1st.— For  the  supply  of  road 
metal,  for  the  first  or  upper  district. — Mr.  J.  A. 
McCallum.  district  clerk,  15  West  George-street,  Glas- 
gow. 

LANCASHIRE.— February  3rd.— For  the  supply  of 
11,000  tons  of  4-in.  by  5-in.  granite  setts,  and  2,000 
tons  of  4-in.  by  4-in.  granite  cubes,  for  the  county 
council. — Mr.   Harcourt  E.   Clare,   clerk. 

WATH-UPON-DEARNE.— February  3rd.-For  the 
making  up  of  certain  roads,  for  the  urban  district 
council. — Messrs.   Nicholson   &   Co.,   clerks. 

LEPTON. — February  3rd. — For  steam  rolling  and 
scarifying,  for  the  urban  district  council. — Mr.  Geo. 
W.  Smith,  clerk. 

HOLLAND  (Lines).— February  3rd.— For  the  supply 
of  broken  granite,  granite  chips,  slag  rejections,  slag, 
builders'  sand,  and  tar  for  the  county  council. — Mr. 
W.  H.  Gane,  clerk.  Sesions  House,  Boston. 


SUTTON-IN-ASHFIELD.— February  3rd.— For  the 
supply  of  tar-macadam  and  broken  slag,  for  the  urban 
district  council.— Mr.  J.  D.  Fidler,  clerk. 

ESCRICK.— February  4th.— For  the  supply  of  best 
whinstone,  tar-macadam,  slag  and  granite,  for  the 
rural  district  council. — Mr.  Fred.  C.  Camidge,  clerk, 
3  Stonegate,  York. 

MIDDLESBROUGH.— February  4th.— For  the  sup- 
ply of  whinstone,  limestone,  tarred  slag  and  whinstone, 
for  the  rural  district  council. — Mr.  W.  R'chardson, 
clerk. 

WATFORD.— February  4th.— For  the  supply  of 
distilled  tar,  for  the  urban  district  council. — Mr.  D. 
Waterhouse,  anginee] 

DESBOROUGH.-— February  4th.— For  the  supply  of 
broken  granite  and  slag,  for  the  urban  district  coun- 
cil.—Mr.  Geo.  E.  Marlow,  surveyor. 

M  MR  IDEN.— February  4th.— For  the  supply  of 
granite,  for  the  rural  district  council.— Mr.  A.  W. 
Liggins,  clerk,  11  Priory-street,  Coventry. 

HORNSEY. — February  4th.— For  making  up  certain 
roads,  for  the  corporation.— Mr.  J.  E.  Lovegrove, 
borough  engineer  and  surveyor,  Municipal  Offices, 
Highgate. 

SHOREHAM.—  February  4th.— For  making  up  cer- 
tain  roads,  for  the  urban  district  council.— Mr.  H. 
Brown,  clerk. 

MARGATE.— February  4th.— For  the  supply  of  large 
brick  burrs  and  pit  flint-,  for  the  corporation.— Mr.  E. 
Brooke,  town  clerk. 

(';  1 INGFORD.— February  4th.— For  the  supply  of 
road  materials  and  hire  of  steam  roller,  for  the  urban 
district  council. — Mr.  L.  C.  Bowen,  clerk. 

MIDDLESEX.— February  5th.— For  the  supply  of 
12,000  tons  of  hand-broken  basalt,  for  the  county 
council.— Mr.  H.  T.  Wakelam,  county  engineer,  63 
Victoria-street,  Westminster,  S.W. 

HERTFORDSHIRE.— February  5th.— For  the  sup- 
ply of  broken  granite  and  slag,  for  the  county  coun- 
cil.—Mr.  Urban  A.  Smith,  county  engineer. 

MIDDLESEX.— February  5th.— For  the  supply  of 
basalt  and  chippings,  and  the  cartage  of  road  mate- 
rials, for -the  county  council. — The  Clerk,  65  Victoria- 
street,  Westminster,  S.W. 

NORTHAMPTON— February  5th.— For  the  supply 
of  granite,  slag  and  gravel,  for  the  rural  district  coun- 
cil.—Mr.  W.  Fawkes,  clerk. 

STOKESLEY.—  February  6th.— For  the  supply  of 
whinstone.  limestone,  and  tarred  slag  and  whin- 
stone, for  the  rural  district  council. — Mr.  W.  Richard- 
son,  clerk. 

ISLE  OF  ELY.— February  6th.— For  the  supply  of 
broken  materials  for  the  repair  of  main  roads,  for 
tiie  county  council.— Mr.  R.  S.  W.  Perkins,  county 
surveyor,  Ely. 

CLAYTON  (Suffolk).— February  6th.— For  the  sup- 
ply of  granite,  pit,  and  picked  stones,  for  the  rural 
district  council.— Mr.  R.  M.  Cook,  clerk,  6  Provi- 
dence-place, Ipswich. 

SELBY. — February  7th.— For  the  supply  of  whin- 
stone, for  the  urban  district  council. — Mr.  Bruce  McG. 
Gray,  engineer  and  surveyor. 

HORNCASTLE.— February  8th.— For  the  supply  of 
granite  and  slag,  for  the  rural  district  council. — Mr. 
J.  E.  Chatterton,  clerk. 

REIGATE.— February  10th.— For  the  supply  of  road 
materials  and  team  labour,  for  the  rural  district  coun- 
cil.—Mr.  E.  C.  Morrison,  clerk. 

EASING  WOLD.— February  12th.— For  the  supply  of 
whinstone  and  slag,  for  the  rural  district  council. — 
Mr.  F.  J.  H.  Robinson,  clerk. 

CORK.— February  13th. — For  supplying  and  laying 
bituminous  or  other  similar  street-surfacing  mate- 
rials, for  the  county  council.— Mr.  F.  W.  McCarthy, 
town  clerk. 

CORK. — February  13th. — For  laying  certain  streets 
with  Trinidad  Lake  asphalt-macadam,  similar  to  that 
laid  for  the  London  County  Council  on  the  Victoria 
Embankment,  for  the  corporation.  —  Mr.  F.  W. 
McCarthy,  town  clerk. 

SURBITON.— February  17th.— For  the  supply  of 
road  materials,  brooms,  and  horse-sweeping  brooms, 
for  the  urban  district  council. — The  Clerk. 

LITTLE  HULTON—  February  24th.— For  the  sup- 
ply of  broken  granite,  grit  setts,  granite  setts,  granite 
and  limestone  chippings,  and  grit  kerbs,  for  the 
urban  district  council. — Mr.  J.  H.  Heyes,  clerk. 
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TANGIER.— April  10th. -For  tin.-  construction  of  a 

-ewer  and  a  road,  for  the  Special  Committee  of  Public 
Works.— Commercial  Intelligence  Branch  of  the 
Board  of  Trade.  73  Basinghall-st<reet,  E.C. 

Sanitary. 

HOVE.— January  24th.— For  the  removal  of  house 
refuse,  for  the  corporation.— Mr  H.  Endacott,  town 
clerk. 

CANNOCK.— January  24th.— For  the  supply  and 
laying  of  8,000yds.  of  12-im.,  9-in.  and  6-in.  stoneware 
pipe  sewer.-,  and  construction  of  manholes  and  flush- 
ing chamli.i-.  for  the  rural  district  council.— Mr.  A. 
W.    Carver,  clerk. 

STOCKTON.— January   25th.— For  the  execution  of 
a  scheme  of  sewerage,  for  the  rural  district  council. 
Mr.  T.  H.  Faber. 

DOWNPATRICK.— January  25th.— For  the  construc- 
tion of  a  sewer,  for  the  rural  district  council.— Mr.  R. 
L.  Morrow,  clerk. 

ROMFORD. — January  27th.  -For  the  construction  of 
sewerage  works,  for  the  rural  district  council.— Mr.  W. 
■J.  Grant,  surveyor. 

ABERGELE.— January  27th.— For  work  in  connec- 
tion with  sanitary  conveniences,  shelter,  jetty,  pump- 
ing installation,  sewerage  works,  and  cast-iron  surface- 
water  drain,  for  the  urban  district  council.— Mr.  E.  A. 
Crabbe,  clerk. 

HARPENDEN. -January  27th.-  For  the  construc- 
tion of  sewerage  works,  for  the  urban  district  coun- 
cil.—Mr.  C.  S.  Tuckey,  clerk. 

KEIGHLEY.— January  27th.— For  the  supply  of  poi 
pipe  drain,  for  the  rural  district  council. — Mr.  J.  N. 
Clarkson,  clerk. 

8HOEBURYNESS.-  January  28th.  -For  the  erection 
of  public  conveniences,  for  the  urban  district  council. 
Mr.  Frederic  Gregson,  clerk. 

SOUTHAMPTON.— January  28th.— For  the  exten- 
sion  of  a  public  convenience,  for  the  corporation.— 
Mr.  R.  R.  Linthorne,  town  clerk. 

MIDDLETON.— January  30th.— For  the  execution  of 
deep  drainage    at  the  cemetery,  for  the  cor]  ora  ion 
Mr.  F.  Entwistle,  town  clerk. 

KINGSTON-UPON-THAMES.— January  31st.— Fd* 
the  supply  of  300  tons  of  bauxite  for  the  sewage  works, 
for  the  corporation. —  Mr.  Harold  A.  Winscr,  town 
clerk. 

SILSDEN.— January  31st.— For  the  erection  of  a 
percolating  filter  and  other  works,  for  the  urban  dis- 
trict council.— Mr.  John  Driver,  clerk. 

DURHAM. -January  31st.— For  the  supply  of  fluid 
disinfectant,  for  the  Education  Department.— The 
Clerk,  Shire  Hall. 

ILKESTON— February  1st.— For  laying  and  jointing 
cast-iron  pipe  sewers,  concrete  tube  sewers,  stoneware 
pipe  sewers,  construction  of  manholes  and  flushing 
chambers,  and  construction  of  engine-house,  for  the 
corporation.— Mt.  S.  F.  James,  town  clerk. 

LUTON.— February  1st.— For  the  supply  of  < te 

and  stoneware  main  and  socketed  pipe:,  for  the  cor- 
poration.— Mr.  W.  Smith,  town  clerk. 

SOUTHEND-ON-SEA.— February  1st.— For  the  con- 
struction of  six  refuse  destructor  I  n  the  oor 
poration. — Mr.  H.  J.  Wbrwood,  town  clerk. 

HOLYHEAD.— Februs  i   the  coni  truction 

of  .-ewers,  for  the  urban  district  council.— Mr.  T.  I!. 
Evans,  clerk. 

DRIFFIELD.  February  1st, -For  house  scavenging 
and      i  il        '  urage    and      ewage    d    p     al 

tern,   for  the   rural   district   council.— Mr.    Herbert 
rill,  clerk. 
MANCHESTER.— February  3rd      Foi    the  construc- 
tion of  main  drainage  works  (m  in  Withing- 

orpu ration.     Mr.  Tboma     Hud  own 

clerk. 

SAWBR1DGEWORTH.— February      3rd*    For      the 
removal  of  house  refuse,  for  the  urban  district  council. 
Mr.  William   Morris,  clerk. 

ROWLEY    REGIS.— Februan      Mb      Foi     work    of 

u  I ict    council.     Mr.    I> 

Wright,  clerk. 

For  the 
convenience,  for  tl><  klr.  F.  H.  1  orman, 

clerk. 

DRIFFIELD.     F  '-non;,    lb.     For  the  construe! 

i.  for  the  rural  district  council. 
Mr.    I  Beau  iyor 


ALSAGER. — February  5th. — For  the  erection  and 
completion  of  sewage  disposal  works,  to  include  the 
building  of  all  tanks,  beds,  and  the  work  in  connec- 
•  herewith,  and  the  supplying  and  laying  of  about 
400  yds.  of  9-in.  stoneware  pipe  sewer,  for  the  urban 
district  council.— Mr.  H.  V.  Lynam,  surveyor. 

LEWISH  \M.— February  5th.— For  the  removal  of 
house  refuse,  for  the  borough  council. — The  Surveyor. 

THAMES  DITTON.— February  5th.— For  the  exten- 
sion of  sewage  disposal  works,  for  the  urban  district 
council.— Mr.  J.  T.  Metcalfe,  clerk. 

HORSFORTH.  -February  10th.— For  laying  sewers 
and  constructing  manholes,  for  the  urban  district 
i  ouneil. — Mr.  J.  Davidson,  clerk. 

OR! MSB Y.—  February   10th.— For   the   construction 

of   a   15-in.   glazed   stoneware  pipe   sewer,  half  to   be 

laid  in  concrete  on  piles  varying  from  8  ft.  to  65  ft.  in 

length,   for  the  corporation.— Mr.  H.  Gilbert  Whyati, 

igh   engineer   and    surveyor. 

RUSHDEN.— February  12th.— For  the  construction 
of  sewage  disposal  works,  comprising  alteration  of 
existing  works,  new  screening  and  detritus  tanks, 
sedimentation  tanks,  storm-water  tanks,  humus  tanks, 
percolating  filters,  culverts,  drains,  ejector  house  and 
plant,  sludge-drying  beds,  laying  out  land,  road 
making  and  incidental  works,  for  the  urban  district 
council. — Mr.  W.  B.  Madin,  engineer  and  surveyor. 

AMBLESIDE.— February  11th.— For  the  construc- 
tion of  sewage  disposal  works,  for  the  urban  district 
council.— Mr.  G.  Gatey,  clerk. 

WINDERMERE.— February  15th.— For  laying  and 
jointing  stoneware  pipe  sewers  and  cast-iron  pipe 
sewers,  and  constructing  manholes,  lampholcs,  sedi- 
mentation tanks,  bacteria  beds,  effluent  tanks,  sludge 
lagoons,  engine-houses,  pump  wells  and  roads,  for  the 
urban  district  council.— Mr.  J.  T.  Bownass,  clerk. 

PORT  SAID.-March  1st.— For  the  construction  of 
drainage  works,  for  the  municipality.— Mr.  A.L.Webb, 
u.m.g.,  Queen  Anne's  Chambers,  Broadway,  Westmin- 
ster. 

Stores. 

CROYDON.- -January  27th.— For  the  supply  of 
aiticles  for  the  roads,  sanitary  and  waterworks  depart- 
ments, for  the  corporation.— Mr.  F.  C.  Lloyd,  town 
clerk. 

CHELTENHAM. -January  30th.— For  the  supply  of 
Portland  cement,  forage,  stoneware  pipes,  broken 
stone,  kerbs,  setts,  disinfectants,  oils,  colours,  iron- 
mongery, timber,  indiarubbcr  goods,  lead,  brass  fit- 
tings, tools  for  highways,  wrought  iron,  steel  files, 
electric  light  fittings,  lias  lime,  bricks  and  water- 
proofs, for  the  corporation. — Mr.  J.  S.  Pickering, 
borough  engineer. 

GRIMSBY.— January  31st.— For  the  supply  of  whin- 
stone  or  columnar  basalt  macadam,  drainage  pipes, 
artificial  flags,  Yorkshire  flags,  Yorkshire  kerbs,  granite 
-cits,  kerbs,  channel,  pitch,  tar,  Portland  cement, 
lias  lime,  slag,  carbolic  acid,  carbolised  oil,  disinfect- 
ant fluid  and  powder,  formalin,  brushes  and  oils,  for 
the  corporation. — Mr.  H.  Gilbert  Wbyatt,  borough 
engineer  and  surveyor. 

HUDDERSFIELD.— February  5th.— For  the  supply 
of  granite  setts,  gritstone  and  Lonkey  setts  and 
macadam,  furnace  slag,  broken  or  unbroken,  granite, 
slag,  limestone  tar-macadam,  flags,  landings,  kerbs, 
pitch  and  creosote  oil,  cast-iron  materials,  Portland 
cement,  bricks,  lime,  river  sand,  hay,  straw,  scaveng- 
ing machine  brushes  and  brooms,  earthenware  pipes, 
junctions,  bends,  coal,  team  labour,  shoeing  horses, 
and  oils,  for  the  corporation.— Mr.  J.  Henry  Field, 
town  clerk. 

OSSETT. — February  8th.— For  the  supply  of  mate- 
rials, stores  and  workmen's  tools  required  in  the  high- 
ways, gas,  lighting,  water,  sanitary  and  educational 
departments,  for  the  corporation. — Mr.  T.  W.  Wilson, 
town  clerk. 

BLACKBURN.  February  8th.— For  the  supply  of 
miscellaneous  materials  and  labour,  for  the  corpora- 
tion.—Mr.  William  Stubbs,  borough  and  water  engi- 
neer. 

YORK.— February  8th.-- -For  the  supply  of  Portland 

-  :  iii,    toneware  pipes,    ludge  press  cloths,  building 

i  wage  lime,  pitch  and  creosote  oil,  Yorkshire 
stone  flags,  kerbing,  edging,  whinstone,  slag,  ami  line  - 
stone  chippings,  for. the  corporation.— Mr.  F.  W.  Spun. 

WOOLWICH.  -February  12th.  For  the  supply  of 
ballast,  and,  brooms,  brushes,  cement,  chandlery 
drain  pipe.-,  forage,  granite  kerb,  harness,  ironmongery 
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road  material,  sewer  ironwork  and  timber,  for  the 
ii  i noil. — Mr.  Arthur  B.  Bryoeson,  town  clerk. 

BRADFORD.— February  12th'.— For  ilhe  supply  of 
mad  metil,  gullies,  earthenware  pipes,  timber  for 
sewerage,  cartage,  and  team  labour,  for  the  corpora- 
tion.— Mr.  Frederick  Stevens,  town  clerk. 

GOOLE.— February  19th.— For  the  supply  of  road 
metal  (Guernsey  granite  and  drippings),  granite  setts, 
slag,  hardcore,  concrete  flags,  York  flags,  kerb, 
channel,  stoneware  pipes,  Portland  cement,  tar-mac- 
adam, brough  gravel,  coal  and  bricks,  for  the  urban 
district  council.— Mr.  C.  G.  Bradley,  engineer  and 
surveyor. 

LEICESTERSHIRE— No  date.  For  the  supply  of 
tar,  pitch,  and  creosote  oil,  for  the  count}  council.  - 
Mr,  \v.  J.   Freer    clerk,  K)  New-street,  Leicester. 


TENDERS  FGR  MUNICIPAL  WORKS  OR  SUPPLIES. 

Tht  Editor  invitet  tht  co-operation  of  Suetitoe  r«ad«rj  with  *  ritv 
to  mewing  th«  information  oivtn  undtr  this  htad  as  ccmr!«f<  •nf' 
aeeurati  at  ptniVt. 


*  Accepted,    t  Recommended  for  acceptance). 

BEamILL. — For  matting  up  four  roads,  for  the  corporntio 

James  M.  Vine,  Tunhridge  Wells       

Peerless,  Dennis  &  Co..  Limited,  "East bourne         

Stephen  Carey,  BsxhiH-on-Sea"  


BRANDON  AND  BTSHOTTLES.— For  lading  a  9-in.  sewer,  tor  tl 

urban  district  council.— Mr.  Geo.  G.  Donkin,  surveyor 

Walton  Brothel's,  Crook       

J.  Carrick,  Durham    

Wood  Brothers,  Brandon* 


'-■'. 


BUCKLOW.     Poj 
council : — 


liking   up   Oldfield  lane,    for   the     nml    distr 
Bethell  &  Suns  Sale,  S320 


CHESTEB-LE-STBEET.— For  making  up  6hn 
the  rural  district  council  :— 

J.  Carrick,  Durham,  £616. 


I'M  rate  streets,  t< 


CLEETHORPESWITH  THRUNSCOE.-  For  the  construction  ,.(  an 
underground  convenience.— Mr.  C.  H  Waithman,  engineor  and 
surveyor  : — 

G.  F.  Mashford  &  Sons,  Limited,  Cleethorpes         £60i 

G.  W.  Brown,  Cleethorpcs ...  5J2 

Swaby  &  Walsham,  Grimsby        541 

Hewius  k  Goodhand,  Grimsby     ...          ...  507 

Wilkinson  &  Houghton,  Cleethorpes* I'M 

Quantities  by  Surveyor. 
Surveyor's  estimate,  £500. 

ESSEX. — The  following  tenders  have  been   accepted   by   the  county 

council : — 
W.  andC.  French,  of  Buckhurst  Hill,  at  £094,   for  re-building  Burnt 

Mill  Bridge. 
Garratt  and  Sou,  Balbain  hill,  Loudon,  at  £857,  for  the  re-building  of 

High  Ongar  Bridge. 


HINCKLEY.— For  the  erection  of  brick  chimney  shaft,  for  t  lie  urban 
district  council. — Mr.  E.  H.  Crump,  engineer  and  surveyor:  — 

W.  Flavell,  llinckley £167 

G.  Greaves,  Hinckley  140 

Goodman  Brothers,  Hinckley      \l>i 


LONDON — Fo i  the  supply  of  about  3*   miles  of  grooved  trolley 
required  for  the  overhead  system  for  the  comity  council 

Trice  a  mile. 
Thomas  Bolton  k  Sons,   Limited,  Bishops- 
gate,  E.C.*        ...     £109  Is. 

The  British   Insulated   and  Helshy  Cables, 

Limited,  Prescot       £112  lis.  6d.,  less  23 

cent  discount . 
Thompson   k  Co.,  Lincoln's-inn-fields,  W.C.     -CI1H. 


LONDON.— For  the  supply  of  3,000  pairs  of  tramway  rail  Sshplate 
for  the  county  council  :  — 


Total  appro. 


Cammell,   Laird  &    Co  ,    Limited 

Sheffield  

Walter  Scott,  Limited,  Leeds 
Alfred    Clare    &     Co.,     Victoria- 
street,  S.W 


£.4  10s.  a  bar  ol 
17s.  6d.  a  joint. 
(For  special  joints  of  the  hrcn's  c 


mi  manufacture.) 


MATLOCK.— For  the  erection  of  a,  bowls  and  tenuis  pavilion  in  the 
Hall  Leys  Pleasure  Grounds,  for  the  urban  district  council.— Mr. 
Joseph  Turner,  surveyor  :  — 

F.  Hopkinsou £287 

E.W.Taylor 285 

J.H.Lewis       259 

Wni.  Boden      , 259 

J.  W.  Wildgoose'       ! 248 


SWANSEA.— For  carrying  out  private 
tion  : — 

Hawthorne- a  venue. 

Griffith  Davies,  Swansea    

Bennett  Brothers,  Swansea  

J.  &  F.  Weaver,  Swansea 

S.  R.  Hill,  Sketty       

J.  H.  Stephens  &  Co.,  Swansea* 

Back-road,  Eaton  Crcseei 

C.  T.  Hutt,  Swansea 

S.  R.  Hill,  Sketty       

Griffith  Davies,  Swansea  

Bennett  Brothers.  Swansea'*        

William  Jones,  Gorseinon 


t  work,  for  tin 


WOKING.— For  the  construction  of  sewers    and    manholes,  for  the 
urban  district  council.— Mr.  G.  J.  Wooldridge,  engineer  — 

G  A.  Franks,  Guildford 

G.  Trenthain,  Birmingham        » 

E.  lies,  Croydon       

E.  Ireland,  Bat li      

Simon,  Johnson  &  Co.,  London  ... 

J.  Stone  &  Co  ,  Balham ;.        '.' 

A.  N.  Coles,  PIvmouth 

A.  Streeterfc  Co.,  Shalford,  Guildford 

W.  Wright,  Chesham       ]        ,\. 

Grounds  &  Newton,  Bournemouth      

Ripley,  Strong  &  Co.,  Farnborongh     

F.  Osmond  k  Co.,  Southampton 
Hardy  &  Co.,  Woking" 

Engineer's  estimate,  £4,307. 


£6,315 

5.772 
5,757 
5.735 
5,670 
1,946 
4,891 
4,703 
4,589 
4,19!) 
3,804 
3,799 
3,556 


WORK.S01'.— For  the  supply  of  slag,   for  the  urban  district  council: 

W.  F  Gates,  Swinton        7 

J.  Carr  &  Co.,  DronHeld     ,",  7 

W.  Prestwich  &  Sons,  Dronfield*         ,",'  7 

Tarmac  Limited,  Ettingshall       ...  ...  '.  7 

O.  L   Stiff  &  Co.,  Birmingham ..  » 

T.  W.  Ward,  Limited,  Sheffield .,  o 

Contract  &  Worka  Supply  Company,  Kirlon  Lindsay    5 

Staveley  Iron  Company,  Chesterfield 5 

Stanton  Iron  Company,  Nottingham 5 

E.  V.  Davis,  Ilkeston         5 

J.  Parker  k  Sous,  Sheffield         4 

Hodson  &  Son,  Nottingham       .1 


MEETINGS. 

StwUrui  and  othm   will  oblift  ly  »«idwi(   «»rly 
forthcommg  mettvngi. 

JANUARY. 


otici  of  dftts  of 


Institution  of  Municipal  Engineers:  Council  Meeting,  39  Victoria- 
street,  S.W.    (i  p.m. 

-Concrete  Institute :  Dr.  J.  S.  Owens  on  "  The  Settlement  of 
Solids  in  Water  and  its  Bearing  on  Concrete  Work."    7.30  p.m. 

-Institution  of  Municipal  Engineers:  Visit  to  Woolwich  Arsenal. 

FEBRUARY. 

Society  of  Engineers:  Mr.    Wm.   Yorath   Lewis  on  "The  'Bus  u. 

Tram   Controversy    and  other  aspects  of   the    London  Traffic 

Problem,"  Institutiou  of  Electrical  Engineers,  Victoria-embank- 

meut.     7.30  p.m. 
Royal  Institute  of    British   Architects :     Presideut's    address    to 

students;  presentation  of  prizes. 
-Institute     of     Sanitary  .  Engineers:      Annual    Dinner,    Holborn 

Restaurant.    7  p.m. 
-Institute  of  Sanitary   Engineers:    Paper  by  Mr.  Cuthbert  Brown, 

Assoc. M.iNsr.c.E.,   engineer    and    surveyor,    Edmonton    U.D.C., 

"Reminiscences  of  a  Municipal  Engineer." 
-Institution    of   Municipal    and   County    Engineers:    Dinner  and 

Presentation  to  President,  Lyons'  Victoria  Mansions  Restaurant. 

ii.30  p.m. 
-Institution  of  Municipal  and  County  Engineers  ■  Eastern  District 

Moeting,  New  Middlesex  County  Council  Buildings  and  Lyons' 

Victoria  Mansions  Restaurant. 
-Royal   Institute    of  British    Architects:    President's    Address  to 

Students;  Presentation  of  Prizes. 
-Royal  Sanitary   Institute:   Discussion  on  Eighth  Report  of   the 

Royal    Commission   on    Sewage   Disposal,    on    Standards  and 

Tests    for    sewage,    and    Sewage    Effluents    Discharging   into 

Rivers  and  Streams,  90  Buckingham  Palace-road.    7.30  p.m. 
-Institution  of   Municipal  and  County  Engineers:   East   Midland 

District  Meeting  at  Newark. 
-Institute  of    Sanitary   Engineers:   Paper  by  Mr.   A.   J.  Martin, 

a.iNsr.c.F.,  f.g.s.,  "  A  Plea  for  Scientific  Research  in  the  Field  of 

Sewage  Purification." 
-Royal  Institute  of  British  Architects:  Messrs.  A.  Saxon  Snell  and 

Wm.  Milburn,  on  "  Modern  Hospitals."    8  p.m. 
-Institution   of   Municipal    and    County    Engineers:    Meeting    at 

Southampton. 
-Surveyors'    Institution:       Anunual    Dinner,    Whitehall    Rooms. 

7  p.m. 

MARCH. 
-Society  of  Engineers:  Presidential  Address. 


APPOINTMENTS    OPEN. 

Official  anrt  similar  adver  Isements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  In  the  following  rlay'8  Issue,  but  those 
responsible/or  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Surveyor,  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  lizt  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  le  telephoned  (.Xo.  1359  Holborn), 
■ubject  to  later  confirmation  by  letter. 

TX7ATF0RD   URBAN   DISTRICT   COUNCIL. 

VV  ENGINEERING    ASSISTANT. 

Tin-  Watford  Urban  District  Council  invite  applica- 
tions for  the  appointment  of  an  Assistant  in  the 
Engineer's  Department. 

The  applicant  should  lie  a  good  draughtsman,  and 
have  a  practical  knowledge  of  municipal  engineering 
generally. 

Salary,  £80  per  annum,  rising  by  annual  increments 
of  £10  to  £100. 

Applications,  stating  age,  qualifications  and  experi- 
ence, accompanied  by  copies  (originals,  if  sent,  will  not 
be  returned)  of  not  more  than  three  recent  testi- 
monials, to  be  sent  to  Mr.  D.  Waterhouse.  Engineer 
to  the  Council,  not  later  than  Saturday,  February  1st, 
1910'. 

Canvassing,  directly  or  indirectly,  will  be  a  dis- 
qualification. 

W.    HUDSON. 

Clerk  and  Solicitor. 
Council  office-. 
High-street, 
Watford. 
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EST  SUFFOLK  COUNTY  COUNCIL. 


COUNTY   SURVEYOR'S  DEPARTMENT. 


APPOINTMENT  OF  CLERK  OF  WORKS. 

Application?  are  invited  for  the  post  of  "Clerk  of 
Works  "  for  a  period  of  about  18  months  during  the 
reconstruction  of  certain  main  roads  in  the  county. 

Applicants  should  possess  a  thorough  knowledge  of 
modern  methods  of  road  construction,  and  be  able 
to  set  out  the  work,  and  be  prepared  to  keep  the 
same  hours  as  the  workmen. 

Applications,  endorsed  "Clerk  of  Work?,"  to  be 
made  in  candidates'  own  handwriting  upon  forms  to 
be  obtained  from  the  undersigned  (together  with  par- 
ticulars of  the  duties),  stating  wages  required  and 
the  date  upon  which  the  duties  could  be  taken  up, 
accompanied  by  copies  of  three  testimonials,  to  be 
sent  to  the  undersigned  not  later  than  the  27th 
January,  1913. 

W.  LIONEL  JENKINS.  Assoc. m.i.c.e.,  p.a.s.i., 
County  Surveyor. 

Shire  Hall, 

Bury  St.  Edmunds. 
January  8,  1913. 


OHRISTCHUKCH      RURAL      DISTRICT 
COUNCIL. 

The  Christ-church  Rural  District  Council  invite 
applications  for  the  post  of— (a)  Inspector  of  Nuisances 
and  designated  Officer  under  the  Housing  (Inspec- 
tion of  District)  Regulations,  1910.  Salary  £80. 
(b)  Building  Surveyor.       Salary  £10. 

Applicants  must  hold  the  Certificate  of  the  Royal 
Sanitary   Institute   for  Inspectors  of  Nuisances. 

The  person  appointed  will  be  required  to  live  in 
the  town  of  Christ-church,  and  to  give  his  whole  time 
to  the  service  of  the  Council,  and  the  appointment 
will  be  subject  to  approval  by  the  Local  Government 
Board. 

Applications  from  persons  not  more  than  30  and 
not  less  than  24  years  of  age,  and  accompanied  by 
three  testimonials  of  recent  date,  with  particulars  of 
qualifications,  to  be  sent  to  A.  Druitt,  Christcburch, 
Clerk  to  the  Council,  on  or  before  the  4th  February. 

COUNTY    BOROUGH   OF   SWANSEA. 
APPOINTMENT   OF  BOROUGH  ARCHITECT. 

The  Corporation  of  Swansea  invite  applications  for 
the  appointment  of  Architect  to  the  Corporation  of 
Swansea,  at  a  salary  of  £500  per  annum. 

The  gentleman  appointed  must  devote  the  whole 
of  his  time  to  the  duties  of  the  office ;  staff  and 
accommodation  will  be  provided  by  the  Corporation. 

Applicants  -must  be  Fellows  or  Associates  of  the 
Royal  Institute  of  British  Architects. 

Conditions  and  particulars  of  the  appointment  can 
bo  had  on  application  to  the  undersigned. 

Canvassing  is  prohibited,  and  will  disqualify  any 
candidate. 

Applications,  accompanied  by  not  more  than  three 
recent    testimonials,    endorsed    "Borough    Architect," 
to  be  sent  to  the  undersigned  by  11th  February  next. 
H.  LANG  COATH, 

Town   Clerk. 

Guildhall,   Swansea. 

January  21,  1913. 

THE  ROAD  BOARD  are  prepared  to  consider 
one  for  the  position  of  a  Junior  Engi- 
neering Assistant  for  temporary  employment.  Appli- 
cants rnu-t  have  had  practical  experience  under  ;i 
Municipal  or  County  Engineer  of  preparing  plans, 
specifications,  and  estimates  for  road  work,  both  in 
water-bound  and  bituminoue  materials,  and  be  com- 
petent to  -  '  ipen  ise  the  cacry- 
:  work.  T'h  '.1  applicant  will 
Idoned  'n  Ireland,  and  employment  for 
at  least  twelve  months  will  1.  i  d.  Balary 
£250  per  annum  and  travelling  expen-e-  ,,n  flu*  Civil 
Service  scab-.  Applicant  nou  I  state  age,  previous 
experien<  it,  and  may  aci  cwn- 
pany  Ehek  applications  ('which  must  be  in  writing 
only,  and  addressed  to  try  of  the  Road 
B  ird,  Queen  Anne'-  Chambers,  London.  B.W.)  with 
cop                                     Hernial-. 

PUPIL. — The  Borough  and  Water  works  Engineer 
of  Leamington  ("A. M.I.C.E.)  has  a  vacancy  in  bis 
office  for  a  Pupil. — Address,  Town  Hall. 


ENGINEERING  ASSISTANT  (experienced) 
required  temporarily  on  Municipal  Engineer's 
Staff  in  important  Town  in  the  North. 

Only  those  with  good  Municipal  experience  and 
with  special  knowledge  of  Sewerage,  Steel  and 
Masonry  Bridge  work  need  apply.  Preference  given 
to  candidates  who  are  Associate  Members  of  the 
Institution  of  Civil  Engineers,  or  who  hold  the 
Testamur  of  the  Institution  of  Municipal  and  County 
Engineers. 

Salary  £180  per  annum. 

Testimonials  need  not  be  sent,  but  applicants 
should  state  age,  previous  experience,  and  the  names 
of  two  Engineers  to  whom  reference  may  be  made 
as  to  character  and  capabilities. 

Replies,  not  later  than  1st  February,  to  Box  1,217, 
office  of  The  Surveyor,  24  Bride-lane,  Fleet-street, 
E.G. 

COMPETITIONS    OPEN. 


B 


ARNET   URBAN   DISTRICT   COUNCIL. 
MUNICIPAL   OFFICES. 


The  above-named  Council  invite  Designs  from  com- 
petent Architects  for  schemes  for  the  Erection,  at  a 
•cost  not  exceeding  £4,000,  of  New  Municipal  Offices 
within  the  Urban  District. 

The  following  premiums  are  offered :  First  premium 
£25,  second  premium  £15,  third  premium  £10. 

Copies  of  the  Conditions  and  Instructions  to 
Architects,  together  with  any  other  particulars,  may 
be  obtained  on  application  to  the  Surveyor  to  'the 
Council,  Mr.  W.  F.  Wilkin®,  c.e.,  m.s.e.,  at  his  Office, 
No.  40  High-street,  Barnet,  Herts. 

The  designs,  endorsed  "  Municipal  Offices,"  must 
be  addressed  to  H.  W.  Poole,  Esq.,  Clerk  to  the 
Council,  and  delivered  at  the  Council  Offices,  No.  40 
High-street,  Barnet,  not  later  than  the  29th  day  of 
April,  1913. 

H.  W.  POOLE, 

Clerk  to  the  Council. 

January  21,  1913. 

TENDERS   WANTED. 

OITY   OF   YORK. 
The   Corporation   of   the    City    of    York    invite 
Tenders  for  the  supply  of  the  following  material  during 
the  year  ending  March  31st,  1914.  in  such  quantities 
and  at  such  times  as  may  be  ordered — viz.:  — 
Portland  Cement.        Building  and  Sewage  Lime. 
Stoneware  Pipes.  Pitch  and  Creosote  Oil. 

Sludge  Press  Cloth.    Yorkshire  Stone  Flags,  Kerb- 

ing  and  Edging. 
Whinstone  (Broken  and  Rough),  Slag  (Broken  and 

Rough),   and  Limestone   Chippings. 
Forms  of  Tender  will  be  supplied  upon  application 
to  the  undersigned. 

Tenders,  sealed  and  endorsed,  to  be  delivered  to 
me  on  or  before  the  8th  February,  1913. 

The  Corporation  do  not  bind  themselves  to  accept 
the  lowest  or  any  Tender,  and  reserve  the  right  to 
accept  one  or  more  Tenders  for  any  portion  of  the 
material  required. 

F.  W.  SPURR, 

City  Engineer. 
Guildhall,   York. 

January  20.  1913. 

THOROUGH  OF  KINGSTON-UPON-THAMES. 
D  TO   ROAD   CONTRACTORS. 

The  Corporation  invite  Tenders  for  Levelling, 
Paving,  Metalling,  Flagging,  Channelling,  -Sewering, 
and  Lighting  Woodbines-avenue,  in  accordance  with 
tlie  Plan  and  Specification  prepared  by  the  Borough 
Surveyor.  Mr.  R.  Hampton  Clue  as,  which  can  !»• 
i  at,  his  Office.  Municipal  Offices,  where  Forms 
of  Tender  can  be  obtained. 

Sealed  Tendexs.endotfed  "Tender  for  Road  Making," 
to  be  sent  to  me  not  later  than  Wednesday,  the  12th 
February,  1913. 

The  person,  wdiose  Tender  is  accepted   will  be  re- 
in   ed  to  enter  into  a  Contract  and  a  Bond,  with  two 
on  1 1 1  -  ■  due  performance  of  the  work. 
The   lowest   or  any  Tender  will   not  necessarily  be 
accepted. 

•   HAROLD  A    WINSER. 

Town    Clerk 
Munieipal    Offic-s. 

Kingston-upon-Thnmes. 
January  22,  1913. 
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Municipal  Engineering  in  1912. 


The  rapidity  of  modern  development  in  the 
various  branches  of  municipal  engineering  practice 
renders  it  increasingly  necessary  for  members  of 
the  profession,  both  senior  and  junior,  to  keep  them- 
selves thoroughly  abreast  of  the  times.  We  venture 
to  suggest  that  an  excellent  way  of  doing  this  is  to 
peruse  the  pages  of  The  Surveyor  week  by  week. 
Even  for  the  regular  reader,  however,  it  is  a  very 
useful  practice  to  pause  once  a  year  in  order  to  con- 
sider recent  events  in  the  light  of  any  possible  per- 
manent influence  which  they  may  exercise  upon  the 
future  course  of  civic  engineering  work.  We 
therefore  submit  to  our  readers  our  eighteenth 
Special  Annual  Issue,  in  the  confident  expectation 
that  it  will  meet  with  a  reception  not  less  kindly 
and  appreciative  than  that  which  has  been  accorded 
to  its  predecessors.  All  the  usual  features  have 
been  retained,  including  special  articles  recording 
the  progress  which  has  been  made  in  regard  to 
electricity  supply,  tramways,  water  supply,  muni- 
cipal and  public  buildings,  sewerage  and  sewage 
disposal,  refuse  disposal,  roads  and  streets,  high- 
way bridges,  and  street  lighting.  The  function  of 
the  present  introductory  article  is  briefly  to  review 
these  Reviews,  which  are  all  contributed  by  experts 
in  their  respective  spheres.  The  great  coal  strike, 
which  took  place  in  the  early  part  of  the  year,  had 
effects  which  were  very  far-reaching  in  many 
directions.  The  electricity  works  of  the  country 
managed  to  come  through  this  period  of  strain  and 
anxiety  with  very  little  disorganisation,  and  with 
great  credit  to  these  responsible  for  their  manage- 
ment. It  is  interesting  to  note,  too,  that  the  per- 
manent results  of  the  strike  have  been  positively 
beneficial.  Not  only  have  many  manufacturers 
become  regular  consumers  of  electric  power,  but 
managers  of  electricity  works  have  at  the  same 
time  given  greater  attention  to  the  economy  of  their 
boiler  house  plant,  thus  effecting  a  considerable 
revenue  saving.  Apart  from  the  abnormal  situa- 
tion created  by  the  strike,  the  main  general  features 
of  electricity  supply  have  been  the  continued 
prosperity  of  the  metallic  filament  lamp,  an  enor- 
mous increase  in  the  total  power  load,  and  a  general 
reduction  in  the  price  of  electrical  energy.  The 
reports  in  regard  to  tramway  undertakings 
which  have  been  published  during  the  year  are 
almost  without  exception  of  a  very  favourable 
character.  Indeed,  in  most  cases  an  absolute 
record  in  revenue  receipts  has  been  established. 
Although  this  very  satisfactory  state  of  affairs 
may  be  largely  attributed  to  certain  specific  causes, 
it  is  to  be  hoped  that  the  present  prosperity  may 
not  prove  to  be  merely  temporary  in  character.  In 
this  connection  it  may  be  pointed  out  that  it  will  be 
necessary  in  the  future  to  watch  very  closely  the 
keen  and  increasing  competition  of  the  motor 
omnibus  and  the  railless  trolley  car.  The  relative 
position  of  local  authorities  and  private  companies 
as  owners   of  tramway  undertakings  is  shown  by 


the  recently  issued  annual  return  of  the  Board  of 
Trade.  This  document  shows  that  there  are  at 
present  2,637  miles  of  tramway  in  the  country,  of 
which  1,777  are  owned  by  local  authorities.  The 
net  receipts  of  the  latter  undertakings  for  the  year 
1911-12  were  4}  millions,  and  during  the  same 
period  nearly  half  a  million  was  paid  in  relief  of  the 
rates.  The  provision  of  public  buildings  and  the 
initiation  of  housing  and  town-planning  schemes 
are  matters  which  have  occupied  the  attention  of 
many  local  authorities  during  the  year.  All  other- 
enterprise  in  regard  to  the  erection  of  municipal 
buildings  is  overshadowed  by  the  erection  of  the  new 
County  Hall  for  London,  which  continues  to  make  pro- 
gress, although  it  is  impossible  as  yet  to  forecast  the 
date  of  completion.  Of  thehousingschemeswhich  have 
been  completed,  that  which  has  been  carried  out  on 
the  Liverpool  Berrington-street  area  is  the  most 
noteworthy  ;  while  as  regards  town  planning,  in 
addition  to  the  general  progress  which  has  been 
achieved  in  Great  Britain  under  the  Act  of  1909, 
the  feature  of  the  year  has  undoubtedly  been  the 
competition — the  first  of  any  magnitude — promoted 
by  the  Government  of  the  Commonwealth  of 
Australia  in  connection  with  the  laying  out  of  the 
new  Federal  capital.  Turning  now  to  a  matter 
which  is  of  supreme  importance  to  municipal  and 
sanitary  engineers — sewerage  and  sewage  disposal — 
we  find  two  events  of  great  interest — namely,  the 
issue  of  the  Eighth  Report  of  the  Royal  Commis- 
sion, and  the  Report  of  the  Local  Government 
Board  on  the  intercepting  trap.  The  conclusions 
set  out  in  the  latter  document  have  aroused  great 
interest,  being  in  direct  opposition  to  the  popularly 
received  opinion  as  to  the  necessity  of  the  trap  as  a 
safeguard  against  the  dangers  supposed  to  be  lurk- 
ing in  sewer  air.  The  report  has  been  the  subject  of 
discussion  at  many  meetings,  and  there  can  be  no 
doubt  that  it  will  exercise  great  influence  in  regard 
to  the  sanitary  practice  of  the  future.  The  Eighth 
Report  of  the  Royal  Commission  deals  with 
standards  and  tests  for  sewage  and  sewage  effluents 
dischaiging  into  rivers  and  streams,  and  affords 
very  interesting  reading.  It  foreshaclo./s  the  issue 
of  a  ninth  and  final  report  which  will  bring  to  a 
conclusion  the  labours  of  a  Commission  which  has 
discharged  its  functions  with  singular  efficiency.  In 
regard  to  roads  and  streets,  our  review  points  out 
that  the  proceedings  of  the  Road  Board  have  con- 
tinued to  be  the  most  important  central  activities 
in  highway  administration.  The  Institution  of 
Civil  Engineers  have  taken  a  step  of  great  import- 
ance in  the  appointment  of  a  Standards  Committee 
on  road  materials.  The  chief  matters  of  general 
interest  to  record  are  the  continued  increase  in  the 
use  of  motor  traction,  the  advent  of  the  railless 
trolley  car,  and  the  additional  experience  which  has 
been  gained  in  the  use  of  tar  macadam  and  in 
surface  tarring.  The  use  of  reinforced  concrete 
as    a    material    for    the    construction   of   highway 
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bridges  Las  become  more  general.  Reference 
must  be  made,  too,  to  the  enormous  damage  done 
to  bridges  in  the  neighbourhood  of  Norwich  by 
the  exceptional  floods  of  last  August.  No  fewer 
than  fifty-two  bridges  and  culverts  were  damaged 
or  destroyed,  the  damage  being  estimated  at  a  sum 
approaching  £16,000.  Finally,  as  regards  street 
lighting,  it  is  interesting  to  observe  that  the  year 
191:?  was  the  centenary  of  the  first  public  supply  of 
gas  in  this  country.  The  industry  is  still  far  from 
moribund,  recent  competition  from  other  illuminants 
having  been  met  by  a  spurt  of  improvement  in 
methods  and   fittings    for  the  supply  of  gas.     The 


development  of  centrally  suspended  high -power  gas 
lamps  (especially  in  the  City  of  London),  and  the  in- 
vention of  the  several  systems  of  control  have  contri- 
buted to  the  maintenance  of  gas  as  a  street  illumi- 
nant.  The  above  matters  are  all  fully  dealt  with  in 
the  special  articles  which  follow.  Municipal  enter- 
prise continues  to  develop  in  every  direction,  and 
while  the  year  under  review  has  not  been  characte- 
rised by  the  inauguration  of  many  works  of  great 
magnitude,  municipal  engineers  may  lookback  upon 
it  as  a  period  of  steady  progress  in  almost  every 
branch  of  work  with  which  they  are  specially  con- 
cerned. 


ELECTRICITY    SUPPLY. 


Substantial  progress  has  been  made  in  this  depart- 
ment of  municipal  activity  during  the  past  year, 
not  only  in  the  older  branches  of  lighting  and  power 
supply,  but  also  in  those  branches  which  have  more 
recentl}'  claimed  the  attention  of  the  central  station 
manager,  such  as  heating  and  cooking.  We  may 
still  be  a  long  way  from  the  ideal  sketched  out  by 
Dr.  Ferranti,  when  electricity  will  be  used  for  every- 
thing, but  steady  development  is  taking  place  in 
that  direction,  and  the  cheapening  of  the  supply, 
which  he  postulated  as  a  condition  precedent  to  the 
fulfilment  of  his  bold  prophecy,  is  proceeding  slowly 
but  surely.  There  are  now  places  where  electricity 
can  be  had  even  for  lighting  at  a  flat  rate  of  2|d. 
per  unit,  while  power  supply  is  in  many  areas  avail- 
able at  ^d.  per  unit  (or  less)  in  the  case  of  large 
consumers,  and  in  a  few  towns  cooking  is  charged  for 
at  the  same  low  price.  Fears  had  been  expressed 
lest  the  supply  of  electricity  at  low  rates  for  cooking 
should  develop  a  load  overlapping  the  lighting  load, 
thus  raising  the  "peak,"  and  necessitating  the 
extension  of  plant  and  the  strengthening  of  mains  ; 
but  so  far  there  is  no  evidence  whatever,  even  in 
those  places  where  the  cooking  load  has  been  most 
sedulously  fostered,  that  any  such  untoward  result  is 
likely  to  be  met  with. 

As  regards  electric  heating,  although  it  is  ad- 
mitted that  this  is  more  costly  than  heating  by 
coal  or  gas,  there  appears  to  be  no  great  difficulty 
in  inducing  the  well-to-do  members  of  the  public  to 
indulge  in  this  luxury,  when  the  convenience  and 
comfort  of  the  system  have  been  brought  home  to 
their  understanding.  At  any  rate,  it  is  certain  that 
the  manufacture  and  sale  of  electric  heating  and 
cooking  appliances  in  this  country  is  developing  to 
an  extent  hardly  dreamt  of  by  those  who  are  not  in 
close  touch  with  the  trade,  and  an  extraordinary 
variety  of  domestic  electrical  apparatus  is  continually 
coming  on  the  market. 

THF.    COAL    STRIKE. 

One  of  the  most  noteworthy  events  of  the  past 
year  was  the  great  strike  in  the  coal-mining 
industry,  an  event  which  had  been  anticipated  with 
dread  by  almost  all  parties,  under  the  impression 
that  it  would  entail  disastrous  consequences  to  our 
trade  as  well  as  to  the  well-being  of  the  community 
in  other  respects.  Contrary  to  all  expectation, 
however,  the  outcome  was  by  no  means  so  unfor- 
tunate ;  the  great  bubble  was  pricked,  and  it  was 
demonstrated  that  we  could  survive  a  six  weeks' 
coal  strike  without  suffering  extreme  disorganisation 
of  trade  and.  industry,  or  undergoing  any  great  hard 
ships.  The  electricity  works  of  the  country  laid  in 
ocks  of  coal  in  advance,  and  with  few  excep- 
tions were  able  to  carry  on  their  supply  without 
interruption  throughout  the  period  of  stress.  In 
some  cases  it  wae  found  necessary  to  diminish 
the  consumption  for  a  time'  by  extinguishing 
the  public  lamps  at  midnight,  or  by  catting  off 
the  supply  to  large  factories  ;  but,  fortunately,  these 
were  quite  exceptional  instances,  and  in  mo:  > 
the  full  supply  was  maintained  during  the  whole- 
period.  Noi  only  bo,  but  in  very  many  i 
manufacturers  who  ran  short  of  coal  sought  aid 
from  the  electricity  supply,  and  installed  electric 
motors,  with  the  natural   result  that  many  of  thorn 


became  permanent  consumers,  and  the  development 
of  the  power  load  thus  received  a  great  impulse. 

Another  beneficial  effect  of  the  strike  was  thai 
managers  were  compelled  to  give  serious  attention 
to  the  economy  of  their  boiler-house  plant,  and  to 
provide  for  the  increase  of  their  facilities  for  storing 
fuel  in  large  quantities ;  the  generation  of  steam 
with  oil-fuel  was  also  investigated,  and  in  many 
stations  temporary  devices  were  installed  for  this 
purpose,  with  satisfactory  results.  The  cost  of  oil 
prohibits  its  use  except  in  time  of  emergency,  but 
it  has  been  fully  demonstrated  that  at  such  times 
it  can  be  very  effectively  employed  as  a  temporary 
expedient ;  and  those  stations  which  employed 
Diesel  oil-engines  of  course  were  practically 
unaffected  by  the  strike,  except  in  so  far  as  the 
price  of  the  fuel  and  the  means  of  transport  were 
concerned.  There  can  be  no  doubt  that,  on  the  whole, 
the  strike  indirectly  engendered  confidence  in  the 
reliability  of  electricity  supply,  and  thus  benefited 
the  industry^. 

LAMPS   AND    LIGHTING. 

In  the  lighting  department  there  is  little  novelty 
to  record.  The  metallic-filament  lamp  and  its  big 
brother,  the  flame  arc  lamp,  continue  to  make  rapid 
progress  in  the  public  favour  :  neither  has  been  the 
subject  of  any  noteworthj'  invention  during  the 
year,  but  the  quality  of  the  lamps  themselves  has 
steadily  improved,  and  the  tungsten  lamp  now 
appears  to  be,  for  all  practical  purposes,  as  robust 
as  its  carbon  predecessor,  while  its  useful  life  is  at 
least  twice  as  long.  Litigation  has  taken  place 
regarding  the  patent  rights,  with  the  result  that 
the  situation  has  been  cleared,  and  an  association  of 
tungsten  lampmakers  has  been  formed,  which 
will  ensure  the  full  utilisation  of  all  new  inven- 
tions and  maintain  the  standard  of  quality,  while 
incidentally,  no  doubt,  it  will  take  care  that  the 
selling  price  is  not  allowed  to  touch  bedrock. 

Remarkable  developments  have  taken  place  in 
connection  with  the  methods  of  lighting  interiors, 
largely  due  to  the  high  efficiency  of  the  tungsten 
lamp,  for  the  advantages  of  the  "  new  methods " 
have  been  well  known  for  many  years  ;  the  avoid- 
ance of  "glare  "  due  to  the  exposure  of  the  source 
of  light,  and  the  comfort  of  indirect  lighting  from  a 
white  ceiling  or  reflector,  have  been  enlarged  upon 
ml  nauseam  by  the  vendors  of  special  fittings  and 
shades  devised  for  the  attainment  of  these  ends, 
and  the  popularity  of  the  improved  methods  bears 
witness  to  the  appreciation  with  which  consumers 
have  received  them.  Comparatively  little  progress 
lias  been  made  by  the  mercury-vapour  lamp,  which 
is  not  well  adapted  for  use  except  in  workrooms,  but 
an  improved  form  of  Geissler  tube  filled  witli  neon, 
one  of  the  rarer  gaseous  constituents  of  the  atmo- 
sphere, has  been  developed,  giving  a  beautiful  rose- 
tinted  light  at  an  efficiency  about  50  per  cent  better 
than  thai  of  the  tungsten  lamp,  and  has  been  used 
in  a  number  of  installations  in  France. 
POWEB    APPLICATIONS. 

\s  we  have  mentioned  above,  the  power  load 
increased  rapidly  during  the  year,  and  the  improve- 
ment was  due  not  merely  to  the  strike,  but  to 
normal  conditions  also.  Kor  example,  in  the  course 
of  1911-12  the  Glasgow  Corporation      >1<3   over  40 
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million  units,  of  which  more  than  half  was  for 
power,  and  had  motors  of  nearly  37,000-horse  power 
connected  to  the  mains.  The  glowing  demand  has 
necessitated  extensions  of  generating  plant  at  a 
large  number  of  stations,  and  some  which  supply 
direct  current  have  been  obliged  to  adopt  high- 
pressure  three-phase  generators,  with  converter 
sab-stations,  in  order  to  cope  with  the  load.  What 
the  power  load  may  mean  to  an  electricity  supply 
undertaking  is  well  exemplified  by  the  rase  of 
Coventry,  a  town  to  which  we  have  often  drawn 
attention,  where,  with  a  population  0711-tenth  that 
of  Glasgow,  the  total  output  is  over  10  million 
units  a  year,  and  of  this  no  less  than  90  per  cent 
is  used  for  motive  power. 

The  employment  of  electric  power  is  giadually 
extending  in  textile  mills,  of  which  there  is  a  very 
large  number,  and  some  municipal  undertakings 
already  count  these  amongst  their  most  important 
consumer's  ;  collieries  and  steel  works  also  are 
making  continually  wider  use  of  the  electric  motor. 
Several  local  authorities  have  adopted  electric 
power  for  pumping  water  during  theyear  at  a  saving, 
as  compared  will)  steam  power,  of  40  or  ."0  percent, 
and  this  is  an  application  which  lends  itself  to 
co-operation  with  the  electricity  works  exception- 
ally well,  as  the  pumps  can  be  stopped  whilst  the 
demand  for  other  purposes  is  heavy. 

ELECTRIC    COOKING    iND    in  vi'l.M;. 

We  have  already  touched  upon  the  progress 
which  is  being  made  in  these  departments,  which 
offer  an  enormous  field  for  cultivation.  Like 
the  power  load,  these  applications  of  elec- 
tricity have  a  direct  effect  upon  the  emission 
of  smoke  into  the  atmosphere,  for  which  the 
domestic  tire  is  very  largely  to  blame,  and  muni- 
cipal authorities  are  evincing  a  keen  interest  in 
their  development  for  this  reason,  quite  apart  from 
the  commercial  benefit  derived  by  their  supply 
undertakings.  The  adoption  last  year  of  electric 
cooking  in  several  large  establishments,  not  as  a 
fad  but  as  a  business  proposition,  cannot  fail  to  Dro 
duce  its  effect  in  the  near  future,  and  an  electrical 
restaurant  has  recently  been  opened  in  London  by 
one  of  the  companies  manufacturing  the  apparatus. 
In  Southampton,  one  of  the  few  places  where 
electricity  is  supplied  for  cooking  at  the  low  price 
of  ^d.  per  unit,  the-  system  has  been  very  widely 
adopted,  with  very  satisfactory  results  to  the  supply 
authority  ;  but  it  would  be  quite  a  mistake  to  sup- 
pose that  the  price  named  is  necessary  to  the 
development  of  the  business,  as  excellent  results 
are  obtained  where  the  price  is  Id.  The  great 
obstacle  to  its  extension  is  undoubtedly  the  high 
cost  of  the  apparatus.  The  one  way  in  which  this 
difficulty  can  be  solved  is  by  the  adoption  of  the 
hiring-out  system,  and  this  is  gradually  coming  into 
vogue  on  the  lines  already  followed  with  .such  wonder- 
ful success  by  the  gas  supply  authorities.  Hitherto 
the  suppliers  have  been  somewhat  chary  of  invest- 
ing capital  in  apparatus  the  durability  of  which 
was  questionable,  and  which  might  be  superseded 
by  later  inventions  at  a  very  early  date,  but  the 
manufacture  has  become  more  stable,  and  the  life  of 
the  apparatus  is  now  better  known.  At  Marylebone, 
where  the  manager,  Mr.  Seabrook,  has  always  pur- 
sued a  forward  policy,  the  hiring-out  system  has 
been  practised  for  some  time  with  very  satisfactory 
results. 

It  appears  to  be  very  desirable  that  the  supply 
authority  should  keep  in  touch  with  the  user,  and 
take  steps  to  inspect  the  appliances  from  time  to 
time ;  and  the  adoption  of  a  suitable  tariff  is  said 
to  be  of  great  importance,  for  if  a  separate  meter 
and  wiring  are  necessary  in  order  to  secure  a  low 
price  for  energy,  the  consumer  raises  objections. 
This  statement  applies  more  particularly  to  radia- 
tors than  to  cooking  apparatus,  as  the  former  should 
be  available  all  over  the  house,  whereas  in  the  case 
of  the  latter  some  extra  wiring  is  a  necessity. 

No  great  advance  has  been  made  in  the  design  of 
cooking  or  heating  appliances,  but  the   construction 


of  the  heating  elements,  which  are  the  key  of  the 
position,  is  improving,  and  apparatus  is  available 
for  practically  every  possible  requirement  of  the 
household. 

GENERATING    PLANT. 

The  large  extensions  which  have  been  going  on 
all  over  the  country  have  in  almost  all  cases  involved 
i  he  installation  of  steam  turbo-generators,  and  these 
arc  being-  made  in  continually  larger  sizes.  One  of 
25,000  kilowatts  is  being  built  in  this  country  for 
an  American  company.  The  construction  of  these 
machines  has  been  somewhat  simplified  by  a  com- 
promise between  the  features  of  the  impulse  and 
reaction  types,  and  new  radial-flow  turbines  have 
been  devised  which  may  exercise  some  influence  on 
future  developments. 

The  large  gas-engine  still  fails  to  fulfil  the  pre- 
dictions which  were  so  freely  made  regarding  the 
supersession  of  the  steam-engine  at  the  beginning 
of  the  century,  but  Accrington  proposes  to  install  a 
large  gas-driven  plant  as  an  extension  to  its  steam 
station.  Chester  is  adopting  a  water-power  scheme, 
deriving  power  from  the  river  Dee  to  the  extent  of 
about  800-h.p.  The  economies  effected  by  the  use  of 
oil-engines  in  small  stations  have  been  further 
exemplified  during  the  year,  and  storage  batteries 
are  being  installed  by  some  large  undertakings. 
Unfortunately  several  important  electricity  works 
experienced  shut-downs,  including  Liverpool  (for 
three-quarters  of  an  hour)  and  Islington  (for  a 
night)  ;  at  Salford  damage  was  done  by  fire  to  the 
extent  of  £10,000.  These  occurrences,  which  have 
happily  been  rare  in  recent  years,  are  often  due  to 
the  retention  of  obsolete  switchgear.  aud  while  the 
latter,  it  is  true,  is  -definitely  abolished  by  the  fir?, 
it  is  a  pity  that  it  should  be  disposed  of  in  such  a 
costly  manner,  for  the  damage  is  not  limited  to  the 
moment,  nor  even  to  the  town  where  the  interrup- 
tion takes  place.  Reliability  of  supply  is  one  of  the 
first  essentials  to  securing  the  public  confidence  and 
support,  and  such  mishaps  work  untold  injury  to 
the  industry. 

!i  i  DISTRIBU1  [NG  SYSTEM. 
The  enormous  cost  of  the  distributing  system 
which  usually  is  in  the  neighbourhood  of  half 
the  total  outlay  on  an  undertaking,  renders  it  of 
the  first  importance  to  utilise  any  possible  means  of 
economy  in  this  item.  Unfortunately  there  appears 
to  be  little  likelihood  of  any  material  reduction  in 
the  cost  of  underground  mains,  which  have  become 
thoroughly  standardised  ;  but  wherever  it  is  feasible 
to  adopt  overhead  conductors,  a  very  considerable 
saving  is  effected.  In  the  past  the  Board  of  Trade 
has  set  its  face  steadfastly  against  their  use,  and 
still  prohibits  the  system  in  towns  of  any  size ;  but  a 
tendency  to  relax  this  attitude  in  the  case  of  small 
towns  and  villages  has  been  manifest  in  recent 
years,  and  the  local  authorities  also,  who  at  first 
were  strongly  opposed  to  overhead  wires,  appear 
to  have  modified  their  views  on  the  subject,  for 
there  has  been  during  the  year  a  remarkable 
number  of  cases  in  which  the  overhead  system  has 
been  sanctioned  for  both  public  lighting  and  private 
distribution.  Indeed,  in  many  instances  the  local 
authority  itself  has  adopted  overhead  wires,  at 
least  on  the  outskirts  of  a  town,  or  for  transmission 
to  an  adjoining  suburb — even  such  towns  as  Bury, 
Wakefield,  and  Worksop  being  included. 

When  properly  carried  out  there  is  little  objec- 
tion to  the  system,  and  it  enables  a  supply  of 
electricity  to  be  given  to  places  which  must  other- 
wise °-o  without.  Villages  in  particular  cannot 
hope  to  share  in  the  comforts  of  electric  lighting 
and  heating  unless  overhead  mains  are  permitted, 
but  fortunately  this  fact  has  been  appreciated,  and 
village  lighting  has  consequently'  made  great  pro- 
gress of  late,  thanks  also  to  the  economy  of  the 
tungsten  lamp,  which  enables  the  lighting  supply 
to  be  given  at  a  cost  but  little  above  that  of  paraffin 
lamps.  The  facilities  afforded  by  the  Electric 
Lighting  Act  of  1909  to  enable  authorities  to 
supply  electricity  to  places  beyond  their  municipal 
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boundaries  have  also  been  largely  availed  of,  with 
preat  benefit  to  the  parties  concerned. 
Tin:    TARIFF   QUESTIOK. 

The  efforts  of  station  managers  to  devise  tariffs 
which  shall  improve  their  load  factors,  treat  all 
classes  of  consumer  equitably,  be  comprehensible  to 
the  consumer,  be  equally  applicable  to  "  peak  "  and 
"off-peak"  loads,  and  return  an  adequate  profit, 
have  resulted  in  a  state  of  chaos,  suggesting  that  a 
time  will  come  when  each  consumer  will  be  pro- 
vided with  a  separate  tariff  of  his  own.  There 
appears  to  be  little  tendency,  even  now,  for  the 
innumerable  systems  to  be  boiled  down  to  a  reason- 
able number — in  this  matter  every  authority  is  a 
law  unto  itself.  The  difficulty  of  understanding 
the  maximum  demand  system  has  led  recently  to  its 
being  denominated  by  a  Scottish  councillor  the 
"  maximum  bedamned"  system,  and  there  are  many 
who  will  cordially  sympathise  with  him. 

The  need  for  a  tariff  which  shall  enable  a  con- 
sumer to  add  heating  and  cooking  to  his  lighting 
installation  without  necessitating  the  use  of  an 
additional  meter  and  separate  wiring  is  fairly 
met  by  the  "  telephone "  system,  and  this,  or  a 
similar  tariff,  is  coming  into  use  in  many  places. 
The  idea  of  charging  the  consumer  on  the  basis  of 
his  rating  assessment  seems  to  be  growing  in 
importance,  and  has  been  adopted  even  in  such 
places  as  Liverpool  and  Sunderland  as  an  alterna- 
tive. Mr.  Lackie,  electrical  engineer  to  the  Corpo- 
ration of  Glasgow,  read  an  important  paper  on  the 
subject  in  February  before  the  Institution  of 
Electrical  Engineers,  describing  the  system  he  had 
adopted  for  the  domestic  consumer  in  that  city,  and 
it  led  to  useful  discussions  at  various  centres. 

There  is  only  one  good  thing  that  can  be  said  on 
the  tariff  question,  and  that  is  that  the  price  of 
electrical  energy  is  almost  universally  being  reduced. 
At  Grovan,  for  instance,  it  is  only  2|d.  per  unit,  and 
many  other  municipalities  charge  but  little  more. 
Unfortunately  the  companies  supplying  electricity, 
especially  in  London,  appear  to  be  unable,  or  at  any 
rate  iinwilling,  to  follow  this  example  very  far. 

ADMIHI8TRATION    AND    FINANCE. 

The  feeling  that  the  profits  derived  from  a  muni- 
cipal supply  of  electricity  should  not  be  devoted  to 
the  relief  of  the  rates  is  gaining  in  strength,  and 
while  it  is  argued  not  unreasonably  that  an  amount 
equal  to  the  difference  between  the  interest  paid  by 
the  municipality  on  the  borrowed  capital  and  the 
interest  that  a  company  would  have  had  to  pay 
may    fairly    be    claimed    by   the    ratepayers,   the 


tendency  to  cripple  the  undertaking  in  this  way  is 
diminishing.  At  Leeds  a  Local  Government  Board 
inspector  commented  very  severely  on  the  policy 
which  had  been  followed  there  of  allocating  large 
surpluses  to  the  rates,  whilst  borrowing  large  sums 
for  further  capital  expenditure  on  such  short-lived 
apparatus  as  meters.  The  Board  considers  that 
meters,  services,  and  radiators  should  be  paid  for 
out  of  revenue,  and  urges  managing  committees 
to  follow  this  course. 

The  sale  of  fittings  by  municipalities  has,  as  usual, 
been  the  subject  of  much  discussion,  an  injunction 
having  been  granted  to  stop  the  Sheffield  Corpora- 
tion from  carrying  on  their  sales  department,  and 
from  doing  wiring,  &c,  on  consumers'  premises. 
The  Corporation  promoted  a  Bill  conferring  power 
upon  them  to  undertake  such  work,  but  this  lias 
not  yet  passed  through  Parliament,  the  Lords 
refusing  consent,  while  the  Commons  insist  upon 
granting  it.  The  Municipal  Electrical  Associa- 
tion is  also  renewing  its  attempt  to  secure 
wiring  and  trading  powers  for  all  municipal  autho- 
rities. The  contest  between  the  electricity  com- 
mittee of  Marylebone  and  the  opponents  of  muni- 
cipal contracting  still  goes  on.  An  agreement  was 
almost  arrived  at  with  the  Electrical  Contractors' 
Association,  but  the  latter  at  the  last  assumed  an 
irreconcilable  attitude,  demanding  the  complete 
closing  of  the  sales  department,  and  the  Com- 
mittee decided  to  continue  their  practice  of  taking 
contracts  and  placing  them  in  the  hands  of  a 
contractor,  with  the  difference  that  in  future  the 
area  will  be  divided  between  a  mtmber  of  con- 
tractors instead  of  employing  one  only.  In  view  of 
the  necessity  of  hiring-out  cooking  and  heating 
apparatus  to  consumers,  which  cannot  be  done  as  a 
rule  by  contractors,  it  is  most  desirable  that  general 
powers  for  this  purpose  should  be  at  once  conferrod 
upon  municipalities,  and  there  are  strong  argu- 
ments in  favour  of  adding  powers  to  do  wiring  and 
repairs  as  well ;  if  the  local  authorities  are 
empowered  to  carry  on  the  supply  of  electricity,  it 
seems  only  fair  that  they  should  be  allowed  to  do 
the  business  properly  and  not  by  halves.  The 
new  Industrial  Committee  of  the  Institution  of 
Electrical  Engineers,  which  last  year  revised  its 
Articles  of  Association  in  order  to  be  able  to  play  a 
more  important  role  in  the  interests  of  the  industry, 
has  made  it  the  first  of  its  labours  to  reconcile  the 
station  engineers  and  the  contractors,  and  it  is 
hoped  that  the  result  will  be  a  speedy  end  to  this 
injurious  conflict. 


HIGHWAY   BRIDGES. 


Steady  progress  has  been  made  during  the  past 

year  with   the  work  of  improving  and  rebuilding 

bridges  in  the  counties,  and  a  considerable   number 

of  old  bridges  have  been  replaced  by  new  ones.   The 

satisfaction    with   which    those    concerned    in  such 

work  contemplate  the  substitution  of  a  serviceable 

new  structure  for  a  dangerous  or  inconvenient   old 

one  need  not  be  grudged  them,  but  young  engineers 

must  not  too  readily  assume  that  there  was  some- 

viong  with  the  design   of  the  old   bridge  in 

any  particular  case.     In  some  cases  the  old  bridge 

would  have  lasted   another  century  if  it  had  been 

v  cared  for  in  the  past,  while  in  other  cases 

tlie  necessity  for  the  new  work  has  arisen    from    an 

increase    in    the   amount   of  traffic.     Some  bridges 

have   had  to    be   replaced   because    the  heavy  axle 

£  to-day  would    involve   an   increase    in    dead 

load  beyond  lie  spans  were  designed, 

andot  tse   the   whole  weight  of  a  heavy 

vehicle,  or  of  two  at  once,  is  more  than  the  spans 

could   safely   carry.      Some  old  bridge  abutments 

have  been   needlessly  expo  nr,  and    it   is 

probable   thai    in  .    the   reclamation    of 

broads   and    swampy   lands,  or  other    agricultural 

work,  has  led  to  an  increase  in   the  flood  discharges 

of   the    river,    making  it    seem    as   though  the  old 

bridge  had  been  designed  with  insufficient  waterway. 


In  any  case  a  condemned  bridge  is  usually  worth 
study,  and  a  comparison  of  the  loads  actually 
carried  with  the  strengths  of  the  various  parts  calcu- 
lated as  they  stand  is  often  worth  making. 

TWO  BRIDGES  ON  SED&EMOOR. 
The  retention,  in  a  modern  form,  of  an  important 
structural  feature  may  be  noted  in  the  case  of  two 
new  bridges,  replacing  old  ones,  on  Sedgemoor. 
These  new  works,  designed  by  Mr.  E.  J.  Stead, 
ASSOC. M. inst. C.E.,  were  described,  with  illustrations, 
in  a  paper  read  by  Mr.  R.  M.  Stone  at  the  Glaston- 
bury meeting  of  the  Somerset  surveyors.  ( See  p.  864 
of  June  14th.)  Like  the  bridges  which  they 
replace,  the  new  ones  are  founded  on  piles,  the  old 
elm  piles  and  the  9-in.  slabs  which  rested  on 
them  being  represented  by  piles  of  ferro-concrete 
13  in.  square  in  section  and  30  ft.  long  driven  into 
the  lias  clay  which  underlies  the  peat  bog,  the 
heads  being  connected  monolithically  by  beams 
and  slabs.  On  this  foundation  the  abutment  proper 
was  built  of  mass  concrete.  The  load  on  each  pile 
is  about  28  tons,  which  is  less  than  the  load 
which  could  be  supported  by  5  cwt.  of  frictional 
resistance  per  square  foot  of  the  surface  of  the 
pile,  without  counting  the  bottom  support.  The 
arch   of    Pons    Perilis  bridge  is   of   ferro-concrete, 


I  ini  -,v.\  ;;i     L913 


AND    COUNTY    ENGINEER. 


161 


the  span  25  ft.  and  the  rise  (i  ft.,  the  thickness  at 
the  crown  being  10  in.  and  at  the  springing*  13  in. 
The  three  arches  of  the  Hartlake  bridge  are  of 
smaller  span  and  less  thickness.  The  old  founda- 
tions, being  designed  only  to  support  the  bridge  on 
the  bog  itself,  had  proved  incapable  of  holding  the 
spans  up  to  their  work  under  the  loads  and  vibrat  ion 
due  to  the  passage  of  the  heavy  and  speedy  vehicles  of 
to-day  ;  but  these  old  works  were  well  designed  for 
their  purpose.  The  old  bridge  at  Hartlake  was 
founded  about  1  ft.  below  the  bed  of  the  stream 
on  3-in.  elm  slab  rafts,  supported  by  round  timber 
piles  about  5  ft.  long  and  6  in.  in  diameter.  In  the 
foundation  of  Pons  Perilis,  which  was  a  modern 
bridge  in  comparison,  being  only  eighty-five  years 
old,  the  9-in.  elm  slab  raft  was  about  2  ft.  below  the 
bed  of  the  river,  and  below  it  were  transverse  elm 
baulks,  1:2  in.  square.  This  foundation  is  well  worth 
study,  and  it  is  significant  that  the  abutments  in 
both  cases  gave  way  in  the  middle  over  the  joints 
in  the  slabs,  which  were  laid  lengthwis?.  If  the 
slabs  had  been  laid  so  as  to  break  joint  the  bridge 
might  perhaps  have  stood  much  longer.  It  is  also 
suggested  by  the  description  of  the  way  in  which 
failure  took  place  that  if  the  foundations  had  been 
laid  a  little  deeper,  and  therefore  less  open  to  attack 
by  scour,  the  failure  might  not  have  taken  place. 
nor,  perhaps,  would  scour  have  been  so  serious  a 
matter  if  the  foundations  had  been  taken  a  little 
farther  upstream  and  downstream. 

FERRO-CGNCRETE    BRIDGES. 

A  brief  reference  was  made  in  last  year's  Annual 
Issue  to  a  bridge  over  the  river  Sow,  at  Stafford, 
designed  by  Mr.  W.  Plant,  assoc.m.inst.c.e.  In 
spite  of  the  statement  made,  by  inadvertence,  on 
p.  210  of  our  issue  of  February  2nd,  it  must  be 
pointed  out  that  the  span  of  56  ft.  with  a  rise  of  <>  ft. 
is  an  arch,  not  a  beam.  If  the  two  ferro-concrete 
ribs  were  free  to  slide  on  the  abutments,  or  on  one 
abutment,  they  would  be  beams  ;  but  assuming  that 
the  ends  of  these  ribs  are  connected  with  the  abut- 
ments in  any  ordinary  way,  and  that  the  latter  are 
reasonably  rigid  and  heavy,  the  ribs  are  in  actual 
fact  arches,  and  their  cross-sections  are  wholly  in 
compression.  The  ribs  are  6t  ft.  apart  and  the  deck 
is  3  in.  thick.  This  is  a  very  elegant  span,  and 
seems  to  suit  the  situation  very  well  from  an  artistic 
standpoint. 

A  ferro-concrete  bridge  of  another  type  is 
described  on  p.  21  of  the  Supplement  in  our 
issue  of  December  29,  1911.  This  bridge, 
designed  by  Mr.  W.  J.  Taylor,  M.INST.C.E.,  county 
surveyor  of  Hampshire,  carries  the  Portsmouth  road 
over  mill-race  culverts  at  Cams  Mill,  and  is  com- 
bined with  sluiceways.  The  unusual  feature's  of  the 
site  are  such  as  make  it  undesirable  to  attempt  a 
brief  description  of  these  beam  bridges,  plans  and 
sections  of  which  will  be  found  on  the  page  referred 
to  above. 

Two  ferro-concrete  bridges  at  Exmouth,  built  by 
Mr.  S.  Hutton,  surveyor  to  the  urban  district 
council,  take  the  form  of  large  slab  culverts,  but, 
by  the  use  of  ferro-concrete,  spans  of  18  ft.  were 
possible.  That  the  design  was  also  economical  is 
shown  by  the  fact  that  the  waterway-roadways 
square  foot  costs  of  these  bridges  were,  respectively, 
3s.  6d.  and  3s.  8d.  It  is  interesting  to  note  the 
connection  between  the  unusual  form  of  these 
bridges  and  the  circumstances  under  which  they 
were  built.  Slab  spans  of  18  ft.  are  unusual,  and, 
at  first  sight,  uneconomical.  When,  however,  we 
learn  that  the  gravel  for  making  the  concrete  was 
obtained  free  on  the  beach,  and  that,  in  the  case  of 
one  of  the  bridges,  the  carting  of  the  gravel  cost 
less  than  £10,  we  realise  that  a  beam  and  slab 
bridge,  involving  more  costly  timbering  and  more 
work  in  placing  the  reinforcement,  might  easily 
have  cost  more.  Generally,  it  may  be  pointed  out, 
the  span  for  which  a  single  slab  is  economical  is 
extended  by  a  low  cost  of  aggregate  and  high  cost 
of  timbering  and  work  on  reinforcement,  as  well  as 
by  a  demand  for  the  maximum   possible  waterway 


or  headway  combined  with  the  least  possible  rise  of 
roadway,  especially  if  a  smooth  waterway  be 
required  for  a  rapid  stream,  which  may  rise  to  the 
floor  of  the  bridge.  The  conditions  generally  in 
South  Devon  are  very  different  from  those  in  the 
Fenlands,  where  sluggish  streams  ooze  easily  past 
bridges  which  would  be  very  obstructive  to  rushing 
torrents. 

A    FERRO-CONCRETE    GIRDER    FOOTBRIDGE. 

I  n  lust  year's  Annual  Issue  we  referred  to  an 
example  of  the  use  of  the  twin-rib  ferro-concrete 
type  as  a  graceful  bridge  to  carry  light  loads.  The 
same  county — Surrey — provides  this  year  a  very 
interesting  example  of  the  possibilities  of  the  ferro- 
concrete girder  in  the  same  direction,  the  span 
being  84ft.  The  need  for  making  a  single  long 
span  arose  in  this  case  from  the  difficulty  or  expense 
of  placing  columns  between  the  railway  tracks  over 
which  the  bridge  carries  a  footway  at  Richmond. 
The  work,  which  was  carried  out  under  the  direc- 
tion of  Mr.  J.  H.  Brierley,  assoc.m.  inst.c.e.,  borough 
engineer,  includes,  besides  the  main  horizontal 
span  of  <s  1  ft.,  a  girder  stairway  at  each  end,  and  at 
one  end  an  approach  span.  The  two  ferro-concrete 
bow  girders  are  spaced  6  ft.  apart,  and  are  con- 
nected by  a  1-in.  ferro-concrete  floor.  The  compres- 
sion flanges  of  the  girders  are  8  in.  wide,  and  the 
web  is  3  in.  thick,  stiffened  by  verticals  spaced  from 
3ft.  to 4ft.  apart.  Two  8-in.  by  8-in.  transverse 
wind  braces  are  provided  at  the  middle  of  the  span, 
and  a  ferro-concrete  smoke  hood  is  placed  over  each 
track.  The  span  seems  a  very  long  one  for  a  girder 
without  diagonals,  but  possibly  the  need  for  making 
a  complete  web  to  protect  the  foot-passengers  from 
smoke  from  the  locomotives  led  to  the  economical 
provision  of  such  a  web  as  v.as  found  to  make 
diagonals  unnecessary^  (See  the  issue  of  June  7th.) 
Two  ferro-concrete  bridges  of  the  bowstring  or  bow 
type  have  recently  been  built  in  France.  These 
are  railway  bridges  over  the  river  Arize,  with  clear 
spans  of  98i  ft.  and  65i  ft.  The  depth  of  the  girders 
of  the  larger  span  is  nearly  15  ft.,  and  the  panels 
are  about  9  ft.  long,  verticals  and  diagonals  being 
provided  as  in  steel  girders  of  the  same  general 
type.  These  bridges  cost  about  the  same  as  steel 
bridges  would  have  cost,  but  it  is  naturally  expected 
that  the  cost  of  maintenance  will  be  less.  Among 
the  earliest  designs  of  the  type  of  which  we  have 
heard  were  sketch  designs  prepared  by  Mr.  R. 
Ryves,  for  aqueducts.  These  were  through  girders, 
and  were  therefore  designed  with  webs  as  well 
as  diagonals  and  verticals.  The  cost  was  found  to 
prohibit  their  adoption,  apart  from  any  difficulty' 
in  making  the  concrete  waterproof. 

\    BEAU    BRIDGE   FOB    HEAVY    LOADS. 

An  important  bridge  in  which  deep  ferro-concrete 
beams  are  a  notable  feature  has  recently  been  built 
at  King's  Cross  Station,  under  the  supervision  of 
Mr.  W.  Willox,  M.rNST.i  .i:.,  engineer  of  the  Metro- 
politan Railway  Company.  There  are  two  spans, 
one  52  ft.  and  the  other  32  ft.  The  width  between 
parapets  is  60  ft.,  providing  two  12-ft.  sidewalks 
and  a  roadway  with  two  lines  of  electric  tramways, 
these  being  in  the  middle  and  separating  the  free 
traffic  in  the  two  directions.  In  the  52-ft.  span  the 
five  beams  supporting  the  roadway  are  5  ft.  8  in. 
deep,  the  three  which  take  the  weight  of  the  tram- 
cars  being  24  in.  wide,  and  those  under  the  road- 
way curbs  22  in.  wide.  The  main  tension  rein- 
forcement of  the  five  beams  consists  in  every  case 
of  four  groups  of  seven  bars  each,  the  three  middle 
beams  having  l|-in.  bars,  and  the  central  beam 
having  in  addition  four  liV-in.  bars  below  the 
groups.  The  other  two  beams  have  1  is  -in.  bars. 
The  two  outermost  beams,  supporting  the  outside 
edges  of  the  footways,  are  about  5  ft.  3  in.  deep, 
with  tension  reinforcement  consisting  of  §-in.  bars 
in  three  groups  of  seven.  Compression  and  sheer 
reinforcements  are  proportionately  calculated.  The 
reinforcement  of  the  32-ft.  span  is  similar,  but  of 
course  considerably  lighter. 
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SKINNBB'S-BOAD  BRIDGE,  COLi 
A  massive  masonry  bridge  with  a  ferro-concrete 
span,  carrying  Skinner's-road  across  a  canal  at 
Colombo,  was  described  in  our  issue  of  June  21st. 
This  is  a  good  example  of  a  definite  type,  a  bridge 
spanning  a  canal  in  cutting,  provided  with  massive 
abutments  and  low  wing  walls  ;  these  slightly  convex 
to  the  waterway,  protecting  the  abutments  from 
scour,  holding  the  toes  of  the  earth  slopes,  and 
guiding  the  current  smoothly  through  the  bridge. 
Bridges  built  in  situations  of  this  kind  often 
exhibit  poverty  of  design  as  regards  provision  for 
meeting  the  effects  of  the  scour  of  water  down  the 
banks  and  close  to  the  abutments,  and  the  attention 
of  engineers  in  India  may  be  directed  to  this 
Colombo  bridge. 

I.  A  I.    NOTES. 

The  damage  done  by  the  floods  resulting  from 
the  enormous  downpour  of  rain  in  the  district 
around  Norwich  was  very  great,  and  the  city 
engineer,  Mr.  T.  H.  B.  Heslop,  reported  that  fifty- 
two  bridges  and  culverts  on  the  main  roads  had 
been  damaged  or  destroyed.  His  rough  estimates 
of  the  cost  of  repair  and  rebuilding  were — for 
bridges  £15,800  and  for  roads  £12,001).  Asregards 
the  provision  of  increased  waterway  there  are  three 
ruling  considerations  in  such  a  case.  First,  it  is  so 
very  unlikely  that  such  a  fall  will  occur  again  that 
it  need  not  be  considered  as  practically  affecting 
the  calculations  for  waterway,  even  where  there  is 
ample  water  slope.  Secondly,  in  a  country  like 
that  round  Norwich,  the  late  of  flow  away  from  the 
whole  flat  area  is  so  small  that  flooding  would  in 
any  case  occur  even  with  a  much  smaller  rainfall. 
Thirdly,  the  capacity  of  the  area  liable  to  flood 
being  taken  into  account,  the  waterway  of  bridges 
on  the  streams  leading  from  it  is  a  matter  of 
importance,  since  it  is  desirable  to  keep  flood  levels 
in  this  area  as  low  as  possible  in  the  earlier  part  of 
a  long  rainstorm  or  wet  spell,  even  if  flooding 
cannot  actually  be  prevented.  In  this  connection 
the  student  may  refer  to  Mr.  Byves'  series  of 
articles  on  Preliminary  Studies  in  Bridge  Design 
in  the  February  and  March  issues,  which  articles 
are  now  available  in  book  form. 

A  new  edition  of  the  British  Standard  Speci- 
fications for  Structural  Steel  for  Bridges  and 
Ceiieral  Building  Construction  was  issued  last 
vear,  and  the  more  important  modifications  intro- 
duced are  given  on  p.  331  of  September  6th.  The 
diagrams  showing  types  of  culverts  (U.S.A. 
Office  of  Public  Roads),  which  will  be  found  on 
p.  386,  September  20th,  are  worth  the  atten- 
tion of  draughtsmen  and  assistants.  It  should 
be  remembered  that  all  standardisation  of  this 
kind  has  limitations  which  are  not  always  obvious 
the  first  inspection  of  a  site.  Young  engineers 
may  be  recommended  to  use  .such  designs  rather  as 
che  :l;s  upon  the  general  correctness  of  their  quan- 
tities and  costs  than  as  guides  to  the  actual  form  to 
be  given  to  the  work.  It  is  usually  worth  while  to 
design  even  for  a  small  culvert. 
The  possibilities  of  ligno-concrete  should  be  kept 
i.:   view,   especially  as   regards   culverts.     See   Mr. 


G.    O.    Case's   studies   of  this    material    (p.   540  of 
April  5th). 

The  Widening  of  Blackfriars  Bridge  and  the 
Repairs  to  the  Menai  Suspension  Bridge  provide 
subjects  for  two  papers  in  Vol.  cxc.  of  the  "  Pro- 
ceedings "  of  the  Institution  of  Civil  Engineers. 
FOREIGN  COUNTRIES. 
As  the  result  of  the  hurst  of  activity  in  road- 
making  which  is  being  experienced  in  the  United 
States,  many  highway  bridges  have  recently  been 
built.  At  Rochester  a  masonry  arch  bridge  of  nine 
spans  has  been  built  across  the  river  Genesee.  The 
longest  span  is  76  ft.,  with  a  rise  of  10|  ft.,  the 
smallest  50  ft.  with  a  9§  ft.  rise.  Each  span  consists 
of  a  number  of  ferro-concrete  spandrel  arch  ribs, 
16  in.  wide,  with  riveted  reinforcement,  spaced  5  ft. 
apart,  centres,  and  braced  by  toansverse  floor- 
beams,  the  ribs  themselves  being  carried  up  as 
lengthwise  spandrels  to  the  floor  level. 

In  Maryland  a  fine  reinforced  concrete  bridge  is 
under  construction— or  by  now  completed — at  Balti- 
more, the  central  arch  having  a  clear  span  of  126  ft. 
In  this  small  State  37  bridges  and  567  culverts  have 
been  built  on  the  State  highways  in  the  four  years 
1908-1911. 

An  important  work  carried  out  by  the  French 
Public  Works  Department  in  Algeria  is  the  great 
masonry  viaduct  at  Constantine.  It  includes  thir- 
teen arches  of  about  29  it.  clear  span,  eight  of 
31  ft.,  four  of  52|  ft.,  one  of  98|  ft,,  and  a  great 
arch  of  227  ft.  over  a  deep  gorge.  This  arch  has  a 
rise  of  82  ft.,  and  presents,  in  one  of  its  simplest  and 
most  striking  forms,  an  example  of  the  important 
type  which  consists  essentially  of  a  pair  of  arch 
ribs  on  which  stand  columns  or  piers  supporting 
the  roadway.  In  the  present  example  the  roadway 
and  parapets  are  not  visually  separate  from  the 
arch  in  the  middle  part  of  the  span,  and  of  the 
eight  "  jockey "  spans,  four  in  each  half  of  the 
span,  the  two  end  ones  are  each  wholly  over  the 
abutment,  which  is  continued  in  the  solid  for  a 
distance  about  equal  to  a  jockey  span  and  its  pier. 
This  exhibits,  appropriately,  the  fact  that  great 
weight  is  not  needed  in  the  abutments,  and  would, 
indeed,  be  wasteful  in  the  upper  part  of  the  abut- 
ment, since  the  thiust  of  the  main  arch  is  wholly 
taken  by  the  lower  part  of  the  abutment  and  the 
rocky  side  of  the  gorge,  and  no  further  load  is 
needed  to  hold  the  arch  by  friction.  The  whole 
viaduct,  except  the  floor  slab,  is  built  of  cut  lime- 
stone. It  is  described  in  the  Annales  des  Fonts  et 
Chaussees,  May  June  issue. 

Remarkable  work  has  been  done  by  the  engineers 
of  the  French  Public  Works  Department  of  late 
years,  notably  with  cut  stoue,  a  striking  example 
being  the  Pont  Sejournet  in  the  Pyrenees,  a 
masonry  viaduct  being  carried  across  a  valley  and 
over  a  gorge  without  change  of  type  as  regards  the 
viaduct  itself.  The  deep  gorge  is  spanned  by  a 
pointed  arch,  one  pier  of  the  viaduct  proper  stand- 
ing on  the  middle  of  this  arch,  and  another  over 
each  of  the  abutments. 

At  Shanghai  the  Bund  bridge  has  been  x-eplaced 
by  a  three-hinged  concrete  arch  bridge,  45  ft.  span 
and  100  ft.  wide,  founded  on  ferro-concrete  piles. 


MUNICIPAL  AND   PUBLIC   BUILDINGS. 


The   past  year  has  been  noted  more  particularly 
for  the   initiation  of  building   schemes  on  a  large 
ather  than  the  completion  of  buildings  of  any 
The  .slump  in  the  building  trade  of  the 
en   chiefly  brought  about  by 
dimiiii  ilative  building  and  local  authorities 

postponing    any  hich    might   have    been 

■  I  until  a  more  suitable  opportunity  pre- 
sented itself  without  adding  additional  burdens  on 
the    al  .'burdened    tax     and    rate 

There  •  dencj   towards  the 

beautifying  of  our  towns,  and  an  eagerness  shown 
by  a  large  number  of  authorities  to  put  the 
Housing  and  Town  Planning  Act   into  operation,  80 


that    the    incongruities    of    past    planning   will    be 
avoided  in  the  future. 

One  of  the  most  ambitious  schemes  which  has 
been  suggested  for  London  is  the  improvement  on 
the  southern  side  of  the  Thames,  between  Waterloo 
and  Westminster  Bridges,  so  that  visitors  to  London 
would  immediately  upon  their  arrival  at  Waterloo 
Station  be  impressed  by  a  magnificent  and  effective 
view  of  artistically  designed  public  buildings  and 
gardens  instead  of  the  slum  property  which  at 
present  exists. 

PUB]  i  as. 

Early  in  the  year  his  Majesty  the  King  per- 
formed the  ceremony  of  laying  the  foundation-stone 
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of  the  New  County  Hall,  which  is  being  erected  at 
a  cost  of  £1,400,000  on  a  site  of  6\  acres  at  the 
southern  end  of  Westminster  Bridge.  The  building 
will  be  750  ft.  in  length,  with  an  average  width  of 
310  ft.,  and  will  contain  nine  storeys.  The  style  of 
architecture  is  a  free  treatment  of  the  English 
Renaissance,  and  when  it  is  completed  (the  exact 
daic  is  difficult  to  estimate)  it  will  be  one  of  the 
hues)  public  buildings  in  London.  The  Glamorgan 
County  Council  have  moved  into  their  new  County 
Hall  in  Cathays  Park,  Cardiff.  The  whole  of  the 
exterior  facing  and  sculpture  of  the  new  hall  is 
faced  with  Portland  stone,  and  the  stylobate  and 
steps  to  the  front  are  of  granite.  The  entire 
cost  of  the  hall  and  equipment  is  about  £60,000. 
The  new  municipal  buildings  at  Stoke-on-Trent 
were  opened  in  November,  the  total  cost  of  these 
being  £46,000.  Birmingham  Council  House  exten- 
sion and  Art  Gallery  is  proceeding  rapidly  towards 
completion,  and  a  tender,  amounting  to  £57,058, 
has  been  accepted  for  erecting  the  Art  Gallery  by 
the  extension  of  a  further  suite  of  the  "  Feenery 
Galleries,"  which  will  have  an  imposing  entrance 
from  Great  Charles-street.  On  September  18th 
the  foundation  stone  of  the  new  county  buildings  at 
Dumfries  was  laid  by  the  Marquess  of  Tullibardine. 
The  Hertford  Corporation,  who  were  obliged  by  a 
referendum  of  the  electors  to  reject  the  offer  of  the 
historic  Hertford  Castle  made  to  them  by  the 
Marquess  of  Salisbury,  have  now  decided  that  they 
oan  take  over  the  castle  under  an  Act  of  1882.  The 
castle  will  be  used  for  municipal  offices  instead  of  a 
museum,  as  at  first  proposed.  Wallasey  Corpora- 
tion propose  to  erect  municipal  buildings  at  a  cost 
of  £80,000.  The  Corporation  of  the  City  of  London 
have  decided  to  proceed  with  the  rebuilding  of  the 
structured!  the  east  side  of  Guildhall-yard,  including 
the  Art  Gallery,  at  an  estimated  cost  of  £68,000. 

A  new  town  hall  has  been  opened  at  Pudsey. 
The  building  was  formerly  known  as  the  Mechanics' 
Institute,  but  it  has  been  converted  and  redecorated 
at  a  cost  of  £16,000.  The  Cornwall  County  Council 
are  now  in  occupation  of  their  new  offices  at  Truro. 

With  respect  to  competitions,  Glasgow  have, 
after  a  long  discussion,  decided  to  invite  competitive 
designs  for  the  extension  of  their  municipal  build- 
ings, at  an  estimated  expenditure  of  about  £150,000. 
Dublin  Corporation  also  are  inviting  competitive 
designs  for  municipal  buildings,  which  are  esti- 
mated to  cost  £50,000.  Marylebone  Borough 
Council  have  now  approved  the  amended  design  of 
Mr.  E.  Cooper,  f.r.t.b.A.,  for  their  municipal  build- 
ings, the  outlay  on  which  is  expected  to  be  £61,913. 
The  new  design  has  a  stately  clock-tower  over  the 
main  entrance,  and  Corinthian  columns  instead  of 
columns  of  the  Ionic  order. 


At  present  great  activity  is  being  shown  by 
municipal  authorities  in  the  erection  of  houses  for 
the  working  classes  ;  but  it  is  questionable  whether 
even  this  activity  will  be  sufficient  to  make  up  the 
shortage  of  this  class  of  house  which  undoubtedly 
exists  throughout  the  country.  The  deficiency  has 
been  mainly  brought  about  by  two  causes — first, 
the  nervousness  of  investors  to  advance  money  to 
speculative  builders ;  and  secondly,  the  activity 
shown  by  municipal  authorities  to  close  or  demolish 
slum  property  without  showing  an  equal  activity  to 
replace  those  houses  pulled  down  or  closed. 

The  total  number  of  houses  closed  and  demolished 
throughout  England  and  Wales  under  the  Housing 
Acts  during  the  four  years  ending  March  31st,  1912, 
is  23,590,  the  number  in  urban  and  rural  areas 
being  12,052. 

The  number  of  houses  proposed  to  be  erected  by 
urban  and  rural  authorities  under  the  1890  Act 
since  the  passing  of  the  Housing  and  Town  Planning 
Act  is  2,666,  which  accounts  for  the  deficiency  of 
9,386  houses  when  compared  with  the  number  of 
houses  closed  or  demolished  in  the  same  areas.  It 
will  be  realised  what  a  serious  question  the  housing 
of  the  working  classes  will  become  if  the  same   pro- 


cedure is  continued,  and  unless  a  great  revival  in 
the  speculative  building  trade  takes  place. 

In  1900  the  loans  sanctioned  for  the  erection  of 
houses  for  the  working  classes  under  Part  III. 
of  the  Housing  of  the  Working  Classes  Act,  1890, 
totalled  £354,923,  a  greater  amount  than  has  been 
sanctioned  previous  to  this  year.  The  second  largest 
sum  was  £230,889  in  1901,  while  in  1909  the  figure 
was  as  low  as  £49,254.  The  amount  sanctioned 
during  the  first  ten  months  of  1912  was  £438,846. 

Of  the  housing  schemes  which  have  been  com- 
pleted during  the  year,  the  Liverpool  Berrington- 
street  area  housing  scheme  is  one  of  the  largest. 
It  consists  of  226  tenements,  each  of  two,  three, 
and  four  rooms,  and  includes  fifty-two  self-contained 
cottages.  The  total  cost  of  the  scheme  is  £100,000. 
A  housing  scheme  at  Bury,  which  includes  124 
houses  built  in  pairs  at  rents  varying  between  4s.  2d. 
and  6s.  3d.,  has  also  been  completed.  Other  housing 
schemes  completed  or  contemplated  are  Coventry, 
£68,730;  Hornsey,  £29,267  ;  Liverpool,  £200,000  ; 
Doucaster,  £29,000;  Seaham  Harbour,  £14,909; 
Chelmsford,  £26,000  ;  Acton,  £70,000,  and  several 
smaller  schemes. 

A  Royal  Commission  has  been  appointed  to 
inquire  into  the  housing  of  the  industrial  population 
of  Scotland,  rural  and  urban,  with  special  refer- 
ence in  the  rural  districts  to  the  housing  of  miners 
and  agricultural  labourers,  and  to  report  what 
legislative  or  administrative  action  is  in  their 
opinion  desirable  to  remedy  existing  defects. 

The  schemes  referred  to  are  somewhat  put  into 
the  shade  by  the  Bill  which  has  recently  been 
passed  by  the  French  Government  authorising  the 
loan  of  £8,000,000  voted  by  the  Municipal  Council 
of  Paris  for  the  construction  of  cheap  dwellings. 
Out  of  the  proceeds  of  the  loan  the  City  of  Paris 
will  lend  £2,000,000  to  societies  for  the  construction 
of  cheap  dwellings.  The  residue  will  be  applied  by 
the  Municipal  Council  to  the  construction  and 
acquisition  or  the  sanitary  improvement  of  build- 
ings containing  lodgings.  Two-thirds  of  these 
lodgings,  calculated  according  to  the  rental  value, 
are  to  be  reserved  for  families  with  more  than  three 
children  under  sixteen  years  of  age. 

TOWN    PLANNING. 

Considerable  progress  is  now  being  made  by  a 
large  number  of  local  authorities  with  schemes  of 
town  planning  under  the  Housing  and  Town 
Planning  Act,  1909.  The  Local  Government  Board 
have  approved  schemes  submitted  by  Birmingham 
(two)  and  Rochdale.  In  twenty  cases  the  Board 
have  given  authority  for  the  preparation  of  schemes, 
and  the  Middleton  Corporation  have  been  given 
authority  to  adopt  a  scheme  prepared  by  owners. 
Several  applications  for  authority  to  prepare 
schemes  are  at  present  before  the  Board  ;  in  four- 
teen cases  preliminary  notices  have  been  served, 
and  in  eighty-four  cases  proposals  are  under  con- 
sideration. In  all  about  124  local  authorities  are 
proceeding,  or  contemplate  proceeding,  under  the 
Act. 

A  unique  competition,  inasmuch  as  it  is  the  first 
of  any  magnitude,  was  that  promoted  by  the 
Government  of  the  Commonwealth  of  Australia  in 
connection  with  the  design  of  the  new  Federal 
capital  city.  The  city  is  intended  to  be  the 
permanent  seat  of  government  of  the  Common- 
wealth, and  it  is  here  that  the  Governor- General 
will  have  his  residence.  It  will,  therefore,  be  the 
social  centre  of  Australia  in  the  same  way  as 
Washington  is  the  social  centre  of  the  United 
States  of  America. 

The  premiums  offered  were  £1,750,  £700,  and 
£500.  Unfortunately,  the  Association  of  British 
Architects  did  not  agree  with  the  conditions  of  the 
competition,  as  no  security  was  given  that  the 
selected  competitor  would  be  engaged  to  carry  out 
the  work,  and  they  advised  their  members  to  refrain 
from  taking  part  in  the  competition.  No  doubt 
this  is  the  chief  reason  why  no  English  competitor 
was  among  the  first    three    selected.     The   design 


164 


THE    SURVEYOR    AND    MUNICIPAL 


January  31,  1913. 


placed  first  was  that  of  Mr.  Walter  Burle}7  Griffiu,  of 
Chicago,  which  provides  for  the  radial  system  of 
planning,  with  ample  open  spaces  and  ornamental 
w  iters.  Altogether  137  designs  were  submitted  from 
engineers  and  architects  in  all  parts  of  the  world. 
Auother  large  competition  recently  announced  is 
that  for  the  town  planning  of  Dusseldorf,  with 
premiums  of  £  1.000  and  £375.  In  this  country 
competitions  have  been  invited  by  the  corporations 
of  Hull  and  Huddersfield,  whilst  several  others  are 
contemplated,  notably  that  of  Hendon,  covering  an 
area  of  6,000  acres. 

Si  HOOLS. 

Owing  to  the  varying  views  and  ideas  of  the 
Board  of  Education  and  educational  authorities 
school  planning  is  continually  changing.  The  rapid 
transition  from  the  central  hall  system  of  planning 
to  the  single-floor  verandah  school,  and  latterly  the 
open-air  school,  is  some  justification  for  the  Depart- 
mental Committee  of  the  Board  of  Education 
reporting  that  the  cost  of  schools  should  be 
cheapened.  In  most  cases  schools  which  have  been 
built  for  more  than  ten  years  are  now  quite  obsolete 
and  do  not  lend  themselves  to  the  new  and  up-to- 
date  educational  methods  of  instructing  young 
children.  Again,  the  varying  size  of  classes  required 
by  the  Board  of  Education  regulations  is  a  continual 
source  of  worry  and  expense  to  local  educational 
authorities,  and  very  often  means  a  large  expense 
in  the  building  of  new  schools. 

The  Report  of  the  Departmental  Committee  of 
the  Board  of  Education  recommended  that  school 
buildings  should  be  cheapened  by  the  use  of  concrete 
blocks  and  reinforced  concrete,  and  that  the  eleva- 
tion of  the  buildings  should  be  brightened  and  made 
more  attractive  by  the  use  of  half-timbered  and 
stucco  work.  This  latter  suggestion  is  of  primary 
importance,  for  when  it  is  remembered  that  children 
have  to  spend  many  years  in  these  buildings  it 
seems  only  right  that  the  impression  made  upon 
their  minds  should  be  as  bright,  and  pleasing  as 
possible. 

A  school  recently  erected  near  Doncaster  under 
the  West  Riding  Education  Committee  embodies 
most  of  the  up-to-date  ideas.  The  building  gives 
accommodation  for  1,000  children,  and  has  been 
built  round  four  sides  of  a  square,  with  a  large 
centre  plot  of  lawn,  which  will  be  used  for  open-air 
classes.  All  the  class-rooms  open  on  to  the  quad- 
rangle, and  flat  roofs,  which  will  be  used  for  open- 
air  instruction,  are  a  feature  of  the  structure.  The 
cost  works  out  at  £10  2s.  per  head. 

The  open-air  school  which  has  been  opened  at 
Uffculme.  Birmingham,  is  of  considerable  import- 
ance as  representing  one  of  the  latest  attempts  of 
the  educationist  to  benefit  those  children  who  by 
tlieir  environment  have  been  rendered  unfit  physi- 
cally for  a  proper  assimilation  of  that  knowledge 
which  educational  authorities  in  the  past  have  been 
able  to  give  them.  The  class-rooms  have  north 
walls  only,  the  roofs  being  carried  on  brick  piers  at 
the  corners.  Collapsible  glass  shutters,  however, 
are  provided  for  use  in  very  rough  weather.  Char- 
loUenburg  is  the  birthplace  of  this  class  of  school, 
and  the  movement  has  spread  rapidly  through 
Germany,  France,  and  America,  London  opening 
her  iirst  school  in  1907. 

The  new  Batley  Car  Council  Schools  at  Dews- 
bury,  which  have  cost  about  £10,000,  were  opened 
in  August  last  witli  accommodation  for  500  children. 
Lord  Derby  laid  the  foundation-stone  of  a  new 
secondary  school  at  Clitheroein  October  last,  which 
is  to  be  built  for  the  Lancashire  County  Council  at 
a  cost  of  C20,00iJ.  The  building  is  designed  as  a 
dual  school ;  the  sexes  will  be  in  separate  wings  for 
teaching  purposes,  but  will  have  the  common  use 
mbly  hall,  science,  and  other  departments. 
The  building  will  also  be  used  for  technical  pur- 
poses. A  new  secondary  school  is  being  built  for 
the  Hereford  County  Council  at  a  cost  of  1:10,000. 
New  elementary  schools  have  been  built  at  (  hi 
wick     (accommodation      120;,     Hampstead     (990), 


Cambridge   (820),   Harrogate   (675),  Acton   (850), 
in  addition  to  several  schools  for  county  councils. 

The  cost  of  the  later  types  of  schools  compares 
very  favourably  with  that  of  older  types,  the 
average  cost  per  head  of  all  schools  built  in  this 
country  during  the  last  few  years  having  been 
between  £12  and  £13.  Thus  schools  which  are 
built  on  higher  hygienic  principles  do  not  neces- 
sarily involve  increased  expenditure,  while  the 
improvement  in  the  health  of  the  children  and 
teachers  is,  of  course,  very  great. 

HOSPITALS. 

The  most  noteworthy  event  during  the  past  year 
affecting  the  erection  of  isolation  hospitals  is  the 
issue  of  the  r'eport  made  by  Dr.  H.  Franklin  Parsons, 
late  chief  medical  officer  to  the  Local  Government 
Board.  Repeated  complaints  have  been  made  to 
the  board  of  the  excessive  cost  of  buildings  of  this 
description,  and  an  inquiry  was  carried  out  by  Dr. 
Parsons  with  the  view  of  vetoing  in  future  schemes 
of  too  expensive  a  character.  The  main  points  dealt 
with  in  the  report  were  : — 

1.  The  advantage  of  combining  districts  for  the 
purpose  of  hospital  provision  as  compared  with  the 
establishment  of  a  separate  hospital  for  each  district. 

2.  The  design  of  isolation  hospitals,  in  which  it  is 
pointed  out  that  the  cheapest  hospitals  have  been 
those  which  have  most  nearly  followed  the  board's 
plans. 

3.  The  advantages  and  disadvantages  of  the  com- 
partment and  cubicle  blocks. 

4.  Details  of  construction.  Under  this  heading 
Dr.  Parsons  reports  that  the  Local  Government 
Board  have  in  one  instance  (at  Acton)  sanctioned  a 
loan  for  the  construction  of  a  ward-block  built  of 
blocks  of  clinker  concrete.  The  accommodation  is 
for  thirty-six  beds,  and  the  total  cost,  including 
roads,  sewers,  &c,  £4,000,  or  £111  per  bed.  In 
this  instance  the  local  authority  had  to  make  a 
special  by-law  exempting  the  hospital  from  the 
by-laws  in  force  within  the  district. 

5.  Competition  for  plans  are  as  a  rule  waste  of 
time  and  money. 

Several  other  matters  are  dealt  with  in  the 
report,  which  is  of  great  importance  to  those  about 
to  embark  upon  a  hospital  scheme,  and  should  be 
carefully  studied  by  all  officials  who  are  called  upon 
to  advise  in  the  matter.  The  report  was  dealt  with 
at  length  in  The  Surveyor  of  September  13th,  1912. 

The  Acton  Pavilion  referred  to  above  has  been 
completed,  and  up  to  the  present  the  new  method  of 
construction  has  proved  highly  satisfactory.  A 
new  infectious  diseases  hospital  is  being  erected  at 
Eastleigh  upon  an  area  of  12i  acres.  The  buildings 
comprise  isolation  block,  pavilion,  administrative 
block,  laundry,  and  mortuary. 

ITI'.LIC    BATHS. 

The  majority  of  local  authorities  during  the  past 
twelve  months  have  been  marking  time  where 
public  swimming-baths  are  concerned.  One  note- 
worthy work,  however,  is  the  new  building  at  East 
Ham,  the  work  of  erection  in  this  case  being 
carried  out  by  direct  labour  at  a  cost  of  £9,000.  The 
bath  was  designed  by  Mr.  A.  H.  Campbell,  m.inst.c.b., 
now  city  engineer  of  Edinburgh,  and  the  scheme 
was  carried  out  by  the  present  borough  engineer, 
Mr.  J.  E.  W.  Birch.  The  swimming-bath  is  120  ft. 
long  and  40  ft.  wide.  The  apparatus  for  heating 
has  been  installed  by  Messrs.  Royles,  Ltd.,  of  Man- 
chester, and  is  on  the  aeration  and  filtration  prin- 
ciple. The  West  Hartlepool  Council  have  accepted 
the  gift  of  a  public  swimming-bath  from  an  anony- 
mous donor,  and  have  agreed  to  provide  a  site  for 
the  building. 

LIBBAEIES   ami    WOSBUMS. 

His  Majesty  the  King  laid  the  foundation-stone 
of  the  National  Museum  of  Wales  in  the  Cathays 
Park,  Cardiff,  in  June  ];ist.  The  estimated  cost  of 
the  building  is  C2(i(t,(io().  Gradually  the  scheme 
for   erecting   the    most    important    buildings  of  the 
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city  and  those  of  Welsh  national  importance  in 
this  beautiful  park  is  being  completed,  and  already 
the  Town-hall  and  municipal  offices,  law  courts, 
Glamorgan  County  Hall,  and  Welsh  University 
buildings  have  been  erected.  When  the  whole  of 
the  buildings  which  it  is  proposed  to  erect,  and  the 
public  gardens  surrounding  same,  are  completed,  the 
scheme  will  be  one  of  the  finest  in  the  kingdom,  and 
it  will  be  indeed  difficult  to  Hud  such  a  magnificent 
group  of  buildings  in  such  picturesque  surround- 
ings. 

The  Mitchell  Library,  Glasgow,  has  been  com- 
pleted. The  central  hall  of  this  building  has  an 
area  of  113  ft.  by  52  ft.,  and  accommodates  322 
readers.  It  is  divided  longitudinally  into  three 
principal  bays  by  massive  piers  panelled  and  orna- 
mented in  plaster,  each  of  these  piers  being  further 
divided  by  two  Ionic  columns,  which  carry  the 
entablature  round  the  four  sides  of  the  room  at  a 
height  of  26  ft.  The  cost  of  the  building  was 
£100,000.  Central  reading  rooms  have  been 
erected  at  Dundee  with  special  accommodation  for 
juveniles. 

The  foundation-stone  of  the  second  of  the  three 
branch  libraries  being  provided  at  Hackney  through 
the  munificence   of    Mr.  Andrew  Carnegie  was   laid 


in  October.  The  estimated  cost  of  the  library  is 
£5,250.  The  first  of  the  branch  libraries  was 
opened  in  the  same  month,  while  the  plans  of  the 
third  have  been  approved. 

OTHER    PUBLIC    BUILDINGS. 

The  London  County  Council  have  decided  that 
the  existing  Court  House  at  Newington  is  to  be 
demolished  and  a  new  Court  House  built  on  its  site. 
The  estimated  cost  is  £100,000.  Hampshire  County 
Council  have  approved  a  scheme  for  the  erection  of 
a  new  asylum,  for  the  joint  use  of  the  county  and 
county  boroughs  of  Southampton  and  Bournemouth, 
at  Park  Prewett,  near  Basingstoke.  The  estimated 
cost  is  £355,000. 

The  competition  for  the  Port  of  London 
Authority's  new  offices,  which  are  to  be  erected  in 
Trinity-square,  resulted  in  the  design  of  Mr.  Edwin 
Cooper,  F.R.I.B.A.,  being  selected.  The  style  of 
architecture  is  free  English  Renaissance,  and  the 
buildings  are  planned  in  the  form  of  a  rectangle, 
with  large  central  hall  and  dome  over.  Sir  Astcn 
Webb's  award  was  received  with  universal  approval, 
as  undoubtedly  the  plans  were  the  best  submitted 
both  from  the  point  of  view  of  convenience  in 
planning  and  architectural  effect.  The  estimated 
cost  of  the  building  is  £300,000. 


REFUSE   DESTRUCTION. 


Neither  our  columns  nor  those  of  our  contempo- 
raries for  the  year  1912  have  contained  accounts  of 
striking  installations  of  refuse  destructors,  nor  any 
papers  or  important  contributions  to  the  science  or 
practice  of  refuse  destruction.  Nevertheless  it  is 
well  known  that  some  of  the  biggest  installations 
ever  undertaken  are  now  in  hand  on  the  Continent 
of  Europe,  and  mostly  by  British  contractors,  con- 
cerning which  we  shall  no  doubt  hear  more  anon. 
Indeed  it  is  doubtful  whether  the  Continental 
countries  are  not  at  present  more  active  in  the 
destruction  of  refuse,  and  much  more  alive  to  the 
dangers  of  exposed  putrefying  organic  matter  than 
we  are  at  home. 

Although  great  strides  have  been  made  here 
during  the  past  twenty  years,  the  ever  present 
outcry  of  "  cost "  is  heard,  and  in  almost  every  case 
where  a  borough  engineer  has  to  report  on  the 
advisability  of  resorting  to  incineration  he  is  called 
upon  to  discuss  the  alternatives  to  this,  and  to  battle 
against  any  other  way  out,  or  at  least  to  make  semi- 
apologies  for  any  expenditure  at  all.  One  or  two 
examples  may  well  be  cited. 

MIDDLESBROUGH. 

Mr.  S.  E.  Burgess,  the  borough  engineer  of 
Middlesbrough,  in  the  early  part  of  the  year  pre- 
sented a  report  dealing  with  this  subject.  The 
corporation,  he  stated,  sent  away  about  45,000  tons 
of  refuse  per  annum.  "  The  cost  of  disposal  by 
destructor  is  Is.  8d.  or  Is.  9d.  per  ton,  and  there  is 
a  residue  of  one-third  clinker.  The  cost  of  barging 
to  sea  on  the  existing  arrangement  is  Is.  4d.,  or 
from  a  properly  constructed  dock  Is.  6d.  The  cost 
of  sending  it  away  to  farmers  by  railway  truck, 
including  all  charges,  is  7M.  There  is  not  another 
town  in  the  country,  he  adds,  that  could  dispose  of 
its  refuse  at  7|d.  per  ton,  and  the  more  they  got  rid 
of  by  that  means  the  better  it  was  for  the  corpo- 
ration." 

MANCHESTER. 

At  the  annual  conference  of  cleansing  superinten- 
dents held  in  July  last  Mr.  A.  Jennison,  a  member 
of  the  Corporation  Cleansing  Committee,  said  that 
over  200,000  tons  of  refuse  were  dealt  with  in  Man- 
chester each  year,  and  the  value  of-  this  work  from 
the  point  of  view  of  public  health  was  indicated  by 
a  drop  in  the  death-rate  of  the  city  from  2(>  per 
1,000  in  1891  to  1712  in  1911. 

The  manufacture  of  fertilisers,  of  which  2,500 
tons  per  year  were  sold  at  £3  per  ton,  was  explained, 
as  was  the  work  of  improving  the  estates  of  Carring- 
ton  and  Chat  Moss,  where  sixty-four  tenants  now 
occupied  the  land  and  paid  £7,170  a  year  in  rent. 


In  the  annual  report  of  Mr.  R.  Williamson,  super- 
intendent of  the  Cleansing  Department,  it  appears 
that  there  were  collected  and  disposed  of  during  the 
year  139,702  tons  of  ashes,  31,373  tons  of  night  soil 
and  pail  contents,  16,544  tons  of  warehouse  and 
trades  refuse,  6,368  tons  of  slaughter-house  refuse, 
5,504  tons  of  stable  manure,  and  2,491  tons  of  fish 
refuse. 

NEWCASTLE-ON-TYNE. 

The  city  engineer,  Mr.  W.  J.  Steele,  reported  in 
July  last  that  during  the  year  136,964  tons  of  refuse 
were  disposed  of  in  Newcastle  ;  44,499  tons  were 
deposited  on  tips  within  the  city  ;  40,284  tons 
were  sent  to  sea  ;  34,512  tons  were  burnt  at  the 
destructor ;  and  17,669  were  sent  by  rail  to  various 
farms. 

The  house  refuse  amounted  to  88,272  tons, 
equivalent  to  656  cwt.  per  head  of  population  or 
35T0  cwt.  per  house,  the  cost  of  removal  and  dis- 
posal being  9s.  5d.  per  house.  The  cost  of  collec- 
tion and  disposal  thus  works  out  at  5s.  per  ton,  but 
includes  of  course  the  various  modes  of  disposal. 


Mr.  James  Bee,  superintendent  of  the  Blackpool 
Cleansing  Department,  in  his  annual  report  states 
that  the  quantity  of  refuse  dealt  with  at  the 
destructor  last  year  amounted  to  18,372  loads,  the 
weight  of  which  was  just  over  18,943  tons.  This 
quantity,  though  considerably  below  the  previous 
year  with  regard  to  the  number  of  loads  removed, 
is  only  a  slight  decrease  as  regards  tonnage,  the 
figures  for  1910-11  being  18,734  loads  and  19,000 
tons.  The  difference  is  accounted  for  by  the  carts 
taking  larger  and  heavier  loads. 

There  has  again  been  a  slight  reduction  in  the 
cost  of  dealing  with  the  town's  refuse,  which  during 
the  year  averaged  Is.  Ofd.  per  ton,  whereas  the 
average  cost  per  ton  for  the  previous  year  was  Is.  Id. 
It  is  worthy  of  note  that  the  cost  has  gradually 
decreased  from  Is.  6kd.  per  ton  in  1906-7. 

There  is,  it  appeal's,  a  steady  increase  shown  in 
the  profit-earning  by-products. 

"  I  have  much  pleasure  in  being  able  to  report," 
says  Mr.  Bee,  "  that  the  tremendous  increase  that 
has  taken  place  within  the  last  half-dozen  years  in 
the  revenue  from  the  sale  of  products  at  the 
destructor  has  been  maintained.  During  the  year 
the  unprecedented  sum  of  £1,660  was  derived  from 
this  source,  an  increase  of  £55  on  the  income 
obtained  from  last  year's  sales.  To  show  the  won- 
derful possibilities  which  lie  in  what  is  apparently 
the  waste  material  of  the  town,  it  is  only  necessary 
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for  me  to  point  out  that  during  the  year  1904-5  we 
were  deriving  what  was  then  considered  the  respect- 
able sum  of  £248.  We  have  thus  increased  our 
revenue  in  eight  years  by  £1,412." 

A  table  of  statistics  shows  how  the  money  is 
obtained.  Compared  with  1910-11,  there  are  con- 
siderable decreases  in  the  sale  of  ashes  and  clinkers 
and  mortar,  but  the  yield  from  fish  manure  has 
risen  from  £558  to  £815,  which  brings  about  the 
total  increase.  Daring  the  year  2.327  loads  of 
ashes  and  clinkers  were  disposed  of,  a  decrease  of 
782  loads,  which  represents  a  loss  of  revenue  of  £102. 
The  quantity  of  mortar  manufactured  was  1,490  tons, 
or  570  tons  less  than  last  year,  which  created  a 
record  by  bringing  a  revenue  of  £470.  This  year 
the  amount  was  £330. 

The  above  reports  are  typical  of  many  we  have 
perused,  and  show  the  futility  of  any  one  attempt- 
ing to  make  compariso:  s  between  the  economical 
destruction  of  refuse  in  different  towns,  because, 
naturally  enough,  for  the  purposes  of  each  particular 
town,  the  offices  concerned  reduce  everything  to  a 
dead  level  of  cost  per  ton. 

Now,  as  a  general  advantage  to  the  whole  of  the 
municipalities,  would  it  be  too  much  to  ask  for  a 
uniform  subdivision  of  these  costs  ?  The  costs  of 
collection  will  vary  in  each  town  according  to  the 
loci  of  the  destructors,  and  will  be  much  more  per 
ton  in  some  places  than  in  others.  Cost  of  collec- 
tion might  well,  therefore,  be  an  item  apart,  as  also 
the  cost  per  ton  of  disposal  for  each  different 
method  of  disposal,  whether  barging  to  sea,  freight- 
ing to  farmers,  tipping  on  vacant  ground,  or 
incinerating.  And  again,  where  incineration  is 
resorted  to  the  actual  cost  of  this  should  surely  be 
subdivided  into — (a)  actual  cost  of  burning 
(labour)  ;  (b)  sinking  fund,  interest,  and  mainte- 
nance ;   (c)   deduction  for  residuals. 

COL01 

Our  issue  of  April  12th  contained  an  illustra- 
tion and  detailed  description  by  Mr.  Clive  H. 
Kilmister,  chief  assistant  engineer,  Works  Depart- 
ment, Colombo  Municipality,  of  the  new  refuse 
destructor  at  Colombo.  It  is  one  of  Messrs. 
Hors fall's,  having  six  cells,  each  30  sq.  ft.  area,  of 
the  back-feed  type,  with  special  cremator  cells  for 
diseased  carcases.  The  feed  is  hot  air  after  its 
passage  through  regenerators  ;  air  boxes  are  built 
in  cell  walls,  and  the  cold  air  is  taken  in  over  the 
hoppers,  so  as  to  include  any  gaseous  emanations. 

In  view  of  the  heavy  tropical  rains  to  which  at 
times  Ceylon  is  subjected,  and  the  extraordinarily 
wet  character  of  some  of  the  refuse,  it  was  con- 
sidered advisable  to  provide  special  oil  jets  to  be  used 
in  case  of  necessity.  The  complete  description  of 
this  oil  apparatus,  and  indeed  the  contribution  from 
start  to  finish,  is  well  worthy  of  perusal  by  all 
interested  in  refuse  destruction. 

\TUX. 

Mr.  P.  C.  Cook,  borough  engineer  and  surveyor  of 
Nuneaton,  in  the  paper  he   read   before  the  Institu- 
tion of  Municipal  and  County  Engineers  in  May  last, 
referred  to  the  destructor  in  that  town,  installed  by 
.Mi-.  J.  S.   Pickering,    his    predecessor,    in  1901.     At 
that  time  it  was  coupled  up  to  a  27-ft.  by  7-ft.  ban 
cashire  boiler,  working  at  80-lb.  pressure,  and  con- 
T  a  Meldrum  front-feed  three-grate  furnace, 
having  a  total  grate  area  of  70  sq.  ft.  and  capable 
ling    with     30   tons    per    24  hours.       A    test 
made    in    the    previous    March    yielded    figures    as 
follow:  —  Duration    of    test,    37i    hours;    time   for 
ins;  refuse  consumed,   63. 
■[.   ft.  of  grate  area  per  hour,  24'33  lb.  ; 
lined,    60  lb.:   water   per  lb. 
of  refuse,  1*409  lb.     These  results  were  certainly  not 
advanci  ing    any    extraordinary   perform- 

indeed    it    was   pointed  out  that  the  installa- 
tion  hai  s  prior 
to  the  ti                                      fc.     The   cost  of  labour 
I   .   8d.   per  ton,  and  the  to! 
•■.eluding  capital                       inking  into  con- 
sideration   the    saving    in    coal.     !-.    9d.    per    ton. 


A  duplicate  destructor  of  similar  type  has  recently 
been  installed  by  Messrs.  Heenan  &  Froude,  this 
having  a  grate  area  of  75  sq.  ft.,  and  said  to  be 
capable  of  dealing  with  45  tons  per  24  hours. 
Two  new  Lancashire  boilers,  28  ft.  by  7  ft.  6in.,  have 
also  been  installed,  and  the  flue  to  the  chimney  is 
so  arranged  as  to  be  utilised  as  a  drying  floor  for  tar- 
macadam. 

HOT-AIR    REGENERATORS   v.    STEAM    JETS. 

Reference  was  made  in  our  "  Coming-of-Age " 
issue  to  changes  which  have  been  much  discussed 
during  the  past  year  relative  to  the  nett  advantage 
gained  by  hot  draught  and  the  use  of  regenerative 
appliances. 

At  the  time  when  hot  forced  draught  was  first 
introduced  into  destructor  practice  the  "  fume  cre- 
mator "  was  still  among  us,  and  the  very  name  of 
this  was  suggestive  of  noxious  smells  and  bad  prac- 
tice generally.  It  cannot  be  denied  that  both  dust 
and  objectionable  gases  escaped  from  the  chimneys  ; 
owing  to  bad  and  clumsy  firing,  incandescence  was 
not  permanently  maintained  on  the  grates,  these 
being  for  the  most  part  single  and  independent 
cells,  and  evil-smelling  gases,  which  were  merely 
the  result  of  refuse  dry  distillation,  were  delivered 
at  times  into  the  atmosphere. 

The  remedy  for  this  was  said  to  be  a  high 
temperature,  and  the  straight  way  to  a  high 
temperature  to  be  hot  blast.  Whether  the  aim  and 
object  of  those  who  first  used  hot  blast  for  boiler 
purposes  was  "  high  temperature  "  or  quick  steam 
raising,  which  are  not  exactly  identical,  is  doubtful ; 
assuming  that  hot  blast  did  actually  produce  higher 
temperatures,  makers  contended  that,,  inasmuch 
as  it  dispensed  with  fume  cremators  and  abolished 
the  discharge  of  gases  not  of  an  elementary 
character,  its  use  was  justi  table  even  if  the 
regenerative  plant  were  expensive  both  to  instal 
and  maintain.  But  the  introduction  of  side-by-side 
grates  caused  the  single  cell  makers  to  look  to  their 
laurels,  and  to  bring  about  improvements  conducive 
to  permanent  incandescence  on  the  grates,  and  it 
gradually  became  evident  that  incandescence  in 
sufficient  portions  of  au  installation  could  be  main- 
tained with  steam  jets  and  comparatively  cold-air 
feed,  or  air  from  other  sources  than  regenerators. 

The  actual  economy  of  preheating  of  course  then 
demanded  investigation,  as  compared  with  steam 
jets.  This  does  not  by  any  means  imply  that  we 
suggest  regenerative  heating  appliances  to  be 
uneconomical.  We  recently  saw  a  combustible 
(producer)  gas  being  raised  to  a  temperature  of 
1,000  deg.  Pahr.  before  its  combustion  in  a  furnace, 
without  which  preheating  the  gas  would  certainly 
never  have  produced  the  desired  temperature  at 
all  ;  moreover,  the  preheating  of  air  in  the  blast 
furnace  stoves  for  purposes  of  hot  blast  is  recog- 
nised the  world  over  as  being  most  certainly  econo- 
mical, and  dehydration  is  also  practised  largely. 

But  these  are  instances  of  high  range  preheating 
for  the  specific  purposes  of  the  process,  and  not  as 
matters  of  economy  only,  whereas  since  it  has  now 
been  demonstrated  that  incandescence  can  be  main- 
tained in  a  refuse  destructor,  apart  from  fans  and 
air  regenerators,  the  question  to  be  considered  is 
whether  it  is  good  practice  to  run  machines  which 
utilise  12  per  cent  of  the  total  heat  of  a  destructor 
(otherwise  wasted)  and  absorb  as  much,  if  not 
more,  than  this  amount  for  their  propulsion.  On 
the  face  of  it,  destructor  owners  get  nothing  out  of 
this  but  the  pleasure  of  paying  for  machinery  first 
cost,  repairs  and  labour ;  the  position,  indeed,  is 
slightly  worse,  for  a  certain  amount  of  air  feed  pre- 
heating can  be  brought  about  by  air  conduits  built 
in  the  destructor.  Of  course  there  are  makers  who 
claim  to  run  blowers  and  all  mechanism  on  less  than 
12  pi  r  cent  of  energy  available. 

The  plant  erected  at  Sowerby  Bridge  exemplifies 
some  noteworthy  changes.  It  was  built  by  Messrs. 
Dawson  &  .Manfield,  and  consists  of  two  cells  with  a 
grate  area  of  25  sq.  ft.  each.  The  cells  are  the  side- 
by-side   type,    but    with    a    back    feed   opposite    the 
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clinkering  doors,  the  feeding  Hooi  being  a  matter  of 
a  foot  or  more  higher  than  the  clinkering  iloor,  thus 
permitting  a  fall  in  the  grates. 

'The  rapacity  of  the  installation  is  said  to  be  20 
i  m  per  diem  of  24  hours,  but  as  this  is  more 
than  the  collection  of  the  district,  it  is  at  present 
dealing  with  12  tons  collected  and  5  tons  from  an  old 
tip  per  12  hoars,  equivalent  to  about  60  lb.  per 
square  foot  of  grate  area  per  hour.  This  is  accom- 
plished with  a  very  moderate  forced  draught  which 
\  ields  only  a  small  amount  of  flue  ash.  and  a  con- 
siderable quantity  of  hot  gas  is  by-pas96d  from  the 
combustion  chamber  to  the  chimney  stack  as 
altogether  superfluous  for  boiler  purposes.  The 
power  generated  in  the  boiler  can  only  be  used  for 
sludge  pumping  purposes.  A  steam  jet  blast  is 
provided,  but  the  air  feed  is  passed  through 
passages  in  the  brickwork,  not  through  regenerators. 

The  installation,  though  small,  is  very  promising, 
and  allows  much  economy  in  cost  of  construction. 
it  is  admittedly  a  small  one,  and  no  safe  deductions 
can  be  made  in  comparison  with  a  big  installation 
using  fans  and  hot  blast,  or  steam  jets  and  regene- 
rators. What  is  required,  and  what  we  hope  to  be 
able  to  give  particulars  of  at  an  early  date,  ts  an 
independent  and  reliable  test  showing  a  detailed 
balance  sheet  of  the  economies  effected  by  adestructor 
using  hot  blast,  jots,  and  fans  alternately,  and  a 
similar  sheet  for  the  same  destructor  working  under 
like  conditions  with  cold  blast  and  possibly  with 
steam  jets  and  air  feed  heated  by  its  passage 
through  jackets  or  air  boxes,  or  both. 

MAKERS'      REPORTS. 

Reports  from  makers  or  contracting  firms  show 
that  the  year  has  been  a  fairly  busy  one. 

The  Horsfall  Destructor  Company,  Ltd.,  report 
that  the  works  at  Southport,  Doncaster,  and  Ilford 
are  all  three  awarded  to  them  subject  to  the  approval 
of  the  Local  Government  Board. 

Messrs.  Hughes  cfc  Stirling  report  that  during 
the  present  year  they  have  completed  the  installa- 
tions at  Worthing — two-cell  grate  back-feed  type — 
and  at  New  Stevenston,  N.B.,  a  second  installation 
for  the  Lanark  County  Council — two-grate  front- 
feed  type,  complete  with  buildings  and  chimney. 
They  report  themselves  also  to  be  engaged  at  pre- 
sent in  erecting  the  following: — Manly,  N.S.W., 
Australia,  two-grate  front-fed  destructor,  complete 
with  buildings  and  chimney  ;  Napier,  New  Zealand, 
two-grate  back-fed  plant  at  sewerage  works  ;  City 
of  Turin,  Italy.  240-ton  top-fed  plant ;  Abertillery, 
South  Wales,  two  two-grate  front-fed  destructors, 
complete  with  buildings  and  chimney  ;  Boston, 
U.S.A.,  two-grate  top-fed  plant ;  Halifax,  Nova 
Scotia,  three-grate  top-fed  plant,  complete  with 
buildings  and  chimney  ;  Pittsburg,  U.S.A.,  four- 
grate,  top-fed  plant  complete  ;  the  City  of  Bath, 
six-grate  back-fed  type  complete. 

Messrs.  Goddard,  Massey  &  Warner  report  that 
they  have  just  carried  out  a  repeat  order  for  the 
rebuilding  of  the  old  destructor  at  Bournemouth, 
this  order  having  been  placed  with  them  after  the 
recent  destructor  erected  by  the  firm  had  been 
submitted  to  tests  which  resulted  satisfactorily. 
They  report  further  : — "  We  are  at  the  present 
time  erecting  two  large  destructors  at  a  brick- 
works, where  the  proprietors  are  utilising  the  heat 
for  driving  brick  machinery  and  for  drying  the 
bricks  on  heated  floors.  In  connection  with  one 
set  there  are  six  cells  of  the  up-to-date  type,  having 
sliding  balance  doors,  extra  large  feeding  openings, 
and  powerful  forced  draught.  The  heat  produced 
is  taken  through  two  large  Lancashire  boilers  set  at 
right  angles  to  the  furnaces.  The  alterations  in 
briaging  the  destructors  up  to  date  have  consisted 
during  the  year  mainly  in  details,  such  as 
strengthening  of  flues,  strengthening  of  the  iron- 
work, and  rearrangement  of  the  flues  so  that  the 
beat  can  pass  off  the  cells  without  being  throttled, 
and  we  have  also  devised  and  patented  a  special 
dust  catcher,  which  is  formed  in  an  extended 
portion  of  the  flue  near  the  chimney  shaft,  having  a 


series  of  blades  for  deflecting  the  dust  into  a  pit 
underneath,  and  so  arranged  as  not  to  impair  the 
current  passing  along." 

Manlove,  Alliott  A  Co.,  Ltd.,  of  Nottingham,  report 
that  during  the  year  they  have  been  entrusted 
with  a  considerable  amount  of  work  in  connection 
with  refuse  disposal,  and  that  at  the  present  they 
are  engaged  on  a  number  of  important  contracts. 
At  Margate  they  have  in  hand  an  eight-cell  destruc- 
tor plant.  This  will  be  arranged  in  two  units  of 
four  cells  each,  on  the  continuous  grate  principle, 
each  unit  having  its  own  combustion  chamber  and 
water-tube  boiler.  The  destructor  will  be  arranged 
for  back  feed,  and  each  ceil  will  be  provided  with 
a  drying  hearth.  The  boilers,  of  which  there  will 
be  two,  will  be  of  the  Babcock  Wilcox  type,  and 
will  have  approximately  2,900  sq.  ft.  of  heating 
surface.  Two  large  direct-driven  fans  of  a  special 
design  will  pi'ovide  the  forced  draught,  and,  as  an 
auxiliary  supply,  steam  jet  blowers  will  also  be 
installed.  Another  eight-cell  plant,  which  is  some- 
what similar  to  the  one  for  Margate, is  being  erected 
by  this  Arm  at  Bristol.  The  boilers  in  this  case, 
however,  are  a  little  larger,  having  approximately 
3,240  sq.  ft.  of  heating  surface.  The  forced 
draught  will  be  provided  by  two  large  electrically- 
driven  fans.  Steam  generated  by  the  destructor 
will  be  employed  for  driving  a  clinker  crushing  and 
screening  plant,  together  with  a  mortar  mill,  both  of 
which  will  be  supplied  by  the  same  firm.  The 
Corporation  of  Stroud  has  also  intrusted  Messrs. 
Manlove,  Alliott  &  Co.,  Ltd.,  with  a  contract  for 
the  erection  of  a  two-cell  destructor  plant.  The 
cells  will  be  arranged  side  by  side  on  the  continu- 
ous grate  principle,  both  cells  being  provided  with  a 
short  drying  hearth  and  arranged  for  back-hand 
feed.  A  combustion  chamber  is  also  included, 
together  with  a  water-tube  boiler,  having  approxi- 
mately 735  sq.  ft.  of  heating  surface.  The  forced 
draught  will  be  provided  by  means  of  a  special 
arrangement  of  steam  jet  blowers  beneath  the  grate- 
bars  of  each  cell ;  also  by  means  of  a  direct  steam- 
driven  fan. 

Messrs.  Heenan  &  Proude  have  again  had  a 
busy  year,  reporting  that  the  installations  com- 
pleted by  them  during  the  past  year  were  : — Droy- 
lesden  (extension),  1  grate,  total  capacity  50  tons 
pet  24  hours  ;  Nuneaton,  3  grates,  50  tons  per  24 
hours  ;  Dinnington  Main.  2  grates,  25  tons  per  24 
hours  :  Swinton  and  Pendlebury,  3  grates,  50  tons 
per  24  hours  ;  Barnes,  3  grates,  liO  tons  per  24 
hours  ;  Largs,  2  grates,  JO  tons  per  24  hours ; 
Rotterdam,  40  grates,  500  tons  per  24  hours  ;  St. 
Petersburg,  9  grates,  150  tons  per  24  hours  ;  Rouen, 
9  grates,  150  tons  per  24  hours  ;  Moosejaw,  3  grates, 
60  tons  per  24  hours  ;  Calgary  (first  installation;, 
4  grates,  75  tons  per  24  hours  ;  Ottawa,  3 grates,  70 
tons  per  24  hours.  They  have  installations  in 
course  of  erection  at  Paris  (St.  Ouen),  24  grates, 
480  tons  per  day  ;  Paris  (Issy),  3  grates,  70  tons 
per  day  ;  Nancy,  12  grates,  200  tons  per  day  ;  Cal- 
gary (No.  2),  3  grates,  60  tons  per  day;  Strathcona. 
3  grates,  60  tons  per  day ;  London,  Ontario,  3 
grates,  60  tons  per  day;  San  Paulo,  3  grates,  60 
tons  per  day  ;  Craiova,  6  grates,  120  tons  per  day  ; 
Turn  Severin,  2  grates,  40  tons  per  day  ;  Lichfield, 
2  grates,  30  tons  per  day  ;  Bury,  4  grates,  70  tons 
per  day ;  Rotherham,  4  grates,  50  tons  per  day 
(extension  unit  to  existing  plant)  ;  Rhondda,  12 
grates,  150  tons  per  day ;  Pontypooi,  2  grates,  30 
tons  per  day  ;  Saskatoon,  4  grates,  75  tons  per  day  ; 
Horsham,  2  grates,  30  tons  per  day ;  Hanwell,  2 
grates,  25  tons  per  day  ;  Atlanta,  250  tons  per  day  ; 
Patterson  (New  Jersey),  100  tons  per  day. 

The  firm  are  at  present  introducing  a  new  feature 
in  destructor  practice,  in  the  form  of  a  trough  grate. 
Two  types  have  been  introduced — one  with  a  single 
drawbar  in  the  centre  of  the  bottom  of  the  trough, 
the  other  with  two  bars  in  the  bottom  of  the  trough 
and  a  division  ridge  intervening.  The  grate  is 
entirely  stationary,  the  clinker  being  withdrawn  on 
the  drawbars  into  a  special  clinker  wagon.  Suit- 
able   recesses    or    channels    are    provided    in    the 
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bottom    of    the    grate,    also    in    the   bottom  of  the 
special  clinker  wagon  to  accommodate  the  drawbars. 
The  grate  itself  is   built   up   in  sections,  the  latter 
being   so    constructed   that   any  one    of    them    can, 
when    desired,    be    removed  and    replaced   without 
interfering   with    the    other  portions  of  the    grate. 
The   castings    forming   these  sections  are  carefully- 
machined  and  fitted    in  such  a  manner  that  no  bolts 
are   required  for  coupling    up.       The   whole  grate, 
however,  is   left  free   to   expand   and  contract  both 
longitudinally  and    laterally.     To  obviate  the  possi- 
bility  of  the  burning  ont    of   the  grate,  air-cooling 
surface  is  provided  by  means  of  a  large   number  of 
gills,   which    are   cast  to   the   sections   forming  the 
trough  side  and  bottom  plates.     The  side  and  bottom 
plates,  as  well  as  the   division  or  ridge  castings  in 
the  case   of    the  type  provided    with    double  draw- 
bars, are  fitted  with   orifices  for  the   air  supply,  so 
disposed  that  this  is  concentrated  on  the  whole  body 
of  refuse  lying  in  the  trough.     The  air  supply  comes 
in  at  the  level  of  the  top   of  the  trough,  just  under 
the    charging  deadplate,  and   is   compelled  to  pass 
immediately   on  the   underside   of  the  gills  on  the 
side  plates  to  the  bottom  of  the   trough.     The  fine 
ash  that  may  drop  through  the  orifices  referred  to  is 
deposited    on  a  light    steel  plate  ashpan    which   is 
fixed  in  a  position  close  up  to  the  gills.     Means  are 
provided  for  automatically  discharging  the  fine  ash 
from  the   ashpan   to   the  bottom    of  the    ashpit  by 
means  of  a  catch  connected  to  the  rod  which  controls 
the  air-supply  valve.     The  act  of  closing  this  valve 
brings   the     catch    into    operation,    and   the  act  of 
opening  it  brings   the  ashpau    close  up  to  the  gills. 
The  position  of    this  ashpan  relative  to  the  grate  is 
such  that  the  air  is  forced  to  take  an  upward  course 
and  to  pass  over  and  between  the  ribs  and  gills,  thus 
bringing  into  use  the  whole  of  the  cooling  surface  of 
the  trough   plates.     The  object  of  the  central  ridge, 
which  in  some  cases   is  provided   in   the   bottom  of 
the  grate,  is  to  increase  the  zone  of  combustion,  and 
as  a  consecjuence  to  augment  the  rate  of  burning  on 
the  grate.     This  is  particularly  desirable  where  the 
refuse    is    of     a     light     nature    and    where    bulky 
and    thick    charges    are    required.      The    grate    is 
supported  on  rolled  steel  joists  or  channels  resting 
in  suitable  well  boxes  let   into   the  end   or  division 
walls  between  the  grates.     In  the  clinkering   doors 
small  auxiliary  doors  are   provided,   which  permit 
the  firemen  to  spread   the  refuse   as  desired.     The 
clinkering    operation    is    effected    by    backing    the 
special    clinker    wagon     referred    to     against    the 
clinkering    mouthpiece  of    the   grate.     A  winch  is 
either  attached  to  the  wagon,  as  in  the   case   of  the 
single  drawbar   type,   or  a  suitable  standard   with 
the    winch    attached    is    ran    along  and  suspended 
from  the  wall   immediately  opposite  the  clinkering 
doors.       This    arrangement    can    be    adopted     with 
either  the  single  or  double  drawbar  type   of  grate. 
The  clinker  wagons  are  run  on  a  light  railway   into 
a  clinker  yard,  or  clinker  cooling  and  storage  shed, 
as  may  be  desired.     Spare  drawbars   are  supplied, 
and  immediately  the  clinker  is  withdrawn   into  the 
wagons  the    spare   bars   are   run  into   the  channels 
provided   in    t lie    bottom  of   the   grate.      The   bars 
withdrawn   into  the  wagons  are  cooled  olT  while  the 
next  charge  is  burning  on  the  grate,  and  are  ready 
for  use  when  the  next  grate  is  clinkered. 

The  advantages  claimed  for  the  new  "  trough  " 
grate  are  stated  by  the  makers  to  be  as  follows  : — 
"  More  efficient  combustion,  owing  first  of  all  to  the 


form  of  grate  itself  and  the  disposition  of  the  air 
supply    orifices,    which    is    such    as   to   concentrate 
the  forced  draught  upon  the   body  of  fuel  lying  in 
the    trough.       Blowholes    as   they   occur    with    the 
ordinary  flat  grate  are  impossible  with   this  system 
of  construction ;  consequently  it  is  possible  with  this 
type  to  obtain  a  much  higher  percentage  of  CO;,  in 
the  gases.       Owing  to  the  forin   of  the  trough  the 
latter  may  be  charged  with  less  skill  and  attention, 
and  yet  better  results  are  obtained  than  with  the 
old  type  of  flat  grate.     This  is  due  to  the  fact  that, 
whereas  the  air  used  to  be   blown   up   through   the 
refuse  in  the  old  design  of  destructor,  in  the  trough 
grate  it  is  blown  sideways   into  the  refuse,   which, 
as  remarked,  prevents   the  formation  of  blowholes 
and  forms  a  hot  central   zone.     The  third  point  is 
the  quality  of  the   clinker  residual.     An   examina- 
tion of  the  clinker  produced  with  this  type  of  grate 
shows  at  once  that  it  is  much   harder,  its   cohesive 
properties  are  greater,  and  it  is  a  much   more  mar- 
ketable commodity  than  the  clinker   obtained  with 
the   ordinary  destructor  furnace.     This   is  a   point 
of    considerable   importance    where    the    clinker    is 
crushed  and  graded  for  concrete- making  and  roads 
or  pressed  for  making  slabs  or  other  such  purposes. 
The  most  important  advantage  to  be  derived  from 
its  use  is  to  be  found  in  the  fact  that  the  clinker  is 
removed    by   relatively   small   effort  on  the  part  of 
the  men  without  inconveniencing  or  exposing  them 
to  intense   heat.     As  is   well  known,   the  operation 
of  clinkering  is  far  and  away  the  most  arduous  and 
the  most  onerous  in  the  whole   cycle   of   destructor 
working.     By  means  of  the  drawbar  placed  in  the 
bottom  of  the  grate  the  clinker  can   be  removed  by 
a  single  operation  in  a  mere   fraction    of  the  time 
usually  occupied,  the  grate  itself  being  stationary  at 
all   times.     By    these   means,  therefore,   it  will  be 
obvious  that  a  very  great  saving  in  time  is  effected. 
This    brings    up    the    destroying    capacity    of   the 
furnace   at   once  by  not  less  than  25  per  cent,  and 
this  apart  from  the   increased  efficiency  of  combus- 
tion which  the  form  of  grate    itself    accomplishes. 
Further,   this    advantage  is   such    that    it  means  a 
substantial  saving  in  labour,  so  much  that  two  men 
will  readily  deal  with  the  quantity  that  three  men 
have   some  difficulty   in  dealing  with  ordinarily,  so 
far  as  the  charging  and  clinkering  of  the  furnace 
are  concerned.     Moreover,  the  facility  of  clinkering 
gives  such  men  as  may  be  employed  more   time  to 
attend  to   their  various   duties  connected  with  the 
working  of  the  entire  plant.     A  further  advantage 
is  that  much  less  dust  is   contained   in   the  clinker 
owing  to  it  being  fused  in  one  mass.     This  is  due  to 
the  intensity   of   the    fire    obtained   in    the    trough- 
grate.     Also  less   dust  is  blown  off,  seeing  that  the 
air  current  instead  of  being  directly  vertical  is  in  a 
horizontal  direction,  and  as  the  clinker  has  not  to  be 
broken   up  before  withdrawal,  no   dust  is   liberated 
during  clinkering,  as   happens  with    the    ordinary 
flat  grate.     Another  advantage   accruing  from  the 
simplicity  of  the  clinkering  operation  is  that,  instead 
of  three  or  four  journeys   having  to  be  made  with 
clinker  bai'rows,  the  entire   clinker  cake  is  removed 
in  one  operation.     Owing  to  the  absence  of  the  fire- 
brick division  walls,  which  are   required  in  the  flat- 
grate    system,    there   is     considerable    reduction   in 
repairs  to  brickwork  and  jambs.   A  direct  advantage 
accruing  from  the  adoption  of  the  trough  grate   is 
that  the  ashpits   can  be  practically  dispensed  with ; 
the  operation  of  cleaning  is  no  longer  required." 


ROADS    AND   STREETS. 


While    there    have    been    no   striking    develop- 
in   highway    work    during    the   past    year, 
are    indications    that   a    steady    advance    is 
taking   place.      Many   surveyors    now    writ*     tiled] 
in  such  a  way  that  these  present  the  facts 
ion   with  sufficient 
ace   to   the   local   conditions   to  make   them 
to  other  surveyors,  either  by  force  of  con- 
trast or    by   virtue   of   similarity;    and    when    the 
points  dealt  with  have  been  those  previously  sug- 


gested by  ourselves  as  worthy  of  special  attention 
it  has  been  with  much  satisfaction  that  we  have 
noted  these  local  responses  to  a  central  stimulus. 
In  many  cases  surveyors  have  contributed  valuable 
information  which  ha.-  been  put  before  their 
fellows  in  our  reports  of  the  proceedings  at  meet- 
ings, in  the  form  of  special  articles,  or  in  sugges- 
tive letters  to  the  Editor.  Wliile  fully  recognising 
the  right  of  users  of  the  road6  to  make  their  views 
known,  we  have  steadily  opposed  all  unjustifiable 
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interference    with    the    progress    of    road    develop- 
ment,   as  it  must  be    worked  out  by    the    Road 
Board  and  the  surveyors;  and  we  have  especially 
resisted     attempts     to     influence     the     choice    of 
methods  and  materials,  which  is  a  matter  for  the 
local  surveyors   and   for  the   technical   advisers   of 
the  Road  Board  to  deal   with   from   their  several 
points  of  view.     At  the  same  time  we  have  duly 
noted  competent  criticism,  direct  or   indirect,  when 
this  has  been  made  by  qualified  engineers,   even 
•when    their    qualifications    do    not    include    any 
special  experience   of   road-making  and  mainten- 
ance.      Further,    as    regards    reconstruction,    we 
have  recognised  the  fact  that  highway  engineers 
in  other  parte  of  the  world  have  had  recent  ex- 
perience in  road  construction  which  must  be  taken 
into  account  when  reconstruction  work  is  under- 
taken in  this  country,  where  so  little  actual  road- 
making  has  been  done  for  many  years  past.   When 
reconstruction     is     contemplated — and     we     have 
strongly  insisted  upon  its  being  fully  considered 
as  in  many  cases  necessary  before  crust  improve- 
ment is  earned  out — the  surveyor  is  brought  face 
to  face  with  problems  of  earth-works,   hydraulic 
engineering,    and  applied   mechanics,   with  which 
he  has  previously  dealt  only  in  the  form  of  existing 
conditions  and  not  as  problems  involving  the  use 
of  theory  and  of  the  scientific  imagination  in  order 
that  the"  effects  brought  about  by  these  works  may 
be  anticipated  before  they  are  carried  out.     We 
have,  therefore,  kept  before  our  readers  the  im- 
portance  of  such   matters    as   the   theory   of    the 
hydraulic  gradient  in  soils,  the  influence  of  mass 
and  bulk  upon  the  road  crust,  and  the  mechanical 
weakness  of   an   unsupported  edge;   and  we  have 
alluded  to  many  other  matters  which  are  of  in- 
creasing importance,  and  must  be  dealt  with  from 
time  to  time  as  occasion  6erves.     The  necessity  of 
taking  climate  and  geology   into  consideration   is 
now  more  generally  realised  owing  to  the  spread 
of  information   from  one  county  to  another,  and 
by    brief   sketches   of   the    conditions   in    different 
counties,  as  well  as  in  other  parts  of  the  world 
where  important  developments  in  road  work  are 
taking   place,    we   have   endeavoured   to   forestall 
the  erroneous  impressions  which  might  otherwise 
be  formed,  especially  by  students  and  assistants, 
as   to   the    applicability    of    the    practice   of   one 
locality  to  places  where  the   conditions  differ   as 
regards  any  or  all  of  the  factors  :  climate,  geology, 
the  occupations   of   the  people,   and   the  density 
and  incidence  of  the  population  of  the  area  itself 
and  neighbouring  places. 

The  proceedings  of  the  Road  Board  have  con- 
tinued to  be  the  most  important  central  activities 
in  highway  administration.  To  the  Board  as  an 
administrative  machine  in  highway  matters  we 
have  given  our  unqualified  support,  while  criti- 
cising frankly  its  policy  and  methods  and  its  con- 
tributions to  technical  knowledge.  In  view  of 
probable  developments,  we  have  endeavoured  to 
keep  constantly  before  the  Board  the  value  and 
importance  of  the  work  done  locally  by  surveyors, 
and  the  danger  of  adopting  anything  in  the  nature 
of  an  "  up-hill-and-down-dale  "  policy  of  improve- 
ment, which  does  not  fully  take  into  consideration 
local  conditions  which  are  familiar  to  individual 
surveyors ;  and  at  the  same  time  we  have  urged 
upon  the  surveyors  themselves  the  consideration 
that  a  satisfactory  organisation  of  the  administra- 
tive machine  cannot  be  obtained  unless  local  officers 
generally  give  their  loyal  support  to  the  Board  and 
to  each  other.  The  fear  that  the  Board  would  be 
the  instrument  of  some  dreadful  policy  involving 
alterations,  administrative  and  technical,  which 
would  leave  the  surveyor  stranded,  lias,  as  we 
ventured  to  foretell,  proved  unfounded,  and  the 
courteous  attention  which  is  paid  by  Sir  George 
Gibb  and  his  colleagues  to  all  statements  of  fact 
and  expressions  of  opinion  as  regards  relations 
between  the  central  department  and  the  surveyors 
has  taken  an  outward  and  visible  form  in  the  cir- 


culars issued  by  the  Board  and  in  the  annual 
report.  By  the  appointment  of  a  whole-time  en- 
gineer a  beginning  has  been  made  in  the  establish- 
ment of  the  necessary  professional  links  between 
the  central  authority  and  the  local  surveyors;  and 
t  he  development  of  a  satisfactory  organisation  is 
now,  to  a  large  extent,  in  the  hands  of  the  pro- 
fession  generally. 

It  is  to  be  hoped  that  the  present  year  will  see 
some  general  agreement  brought  about  amongst  all 
who  are  directly  concerned  with  highway  adminis- 
tration— such  an  agreement  on  matters  of  prin- 
ciple as  will  make  it  possible  to  put  forward  definite 
proposals  leading  to  the  passing  of  Acts  of  Parlia- 
ment which  will  admit  of  the  changes  necessary  to 
develop  the  county  and  district  system  with  a  view 
to  efficiency  in  highway  administration ;  and  it 
may  be  suggested  that  this  is  a  matter  which  should 
receive  special  attention  at  the  Road  Congress 
which  is  to  be  held  in  London  next  June. 

ADMINISTRATION  AND  ORGANISATION. 

Few  developments  of  any  importance  in  organi- 
sation   and    administration    actually   took    place 
during  the    past  twelve  months,  but  the    subject 
has  received  special  attention  in  our  columns,  an 
article    to    which    attention    may  be  particularly 
directed  being  that  on  page  551   of  the  issue  of 
April  12.     One  development    of    first  importance 
must  be  noted,  however — namely,  the  acceptance 
by  the  Road  Board  of  the  important  principle  that 
the    central    organisation  has  need  of  permanent 
engineering    officers,    Mr.    Killick's    appointment 
being,   it  is  to  be  hoped  and  expected,  the  first 
step  in  the  creation  of  a  technical  staff,  though  the 
services  of  the  Advisory  Committee  will,  no  doubt, 
be  in  request  for  some  years  to  come.     Some  refer- 
ence to  the  Road  Board's  annual  report  will    be 
found  on  page  285  of  August  30,  and  an  important 
circular  relating  to  road  improvements  is  discussed 
in   a   "  minute  "    in  the  issue  of   January   5,    the 
circular  itself  being  reproduced  on  page  9.     This 
circular  marks   a    development    of    Road   Board 
policy,   and  recognises  the  importance  of  matters 
of    principle    which    had    previously    been    urged 
upon  the  attention  of  surveyors  generally  and  of 
the  Road  Board  in  particular  in  the  pages  of  The 
Surveyor.        Road    Board     Specification   No.    7, 
reproduced  January  12,  page  36,  is  criticised  on 
page  33,  and  Specifications  1,  2,  and  3  are  dis- 
cussed on  page  199  of  February  2.     Each  member 
of  the  Board  and  of  the  Advisory  Committee  is 
the  subject  of  a  short  biographical  note,  and  these 
will    be    found    in    the  issue  of    February  23.    all 
the  March  issues,   and  those  of  April  5  and  12. 
Unofficial   associations    continue    to    move   actively, 
sometimes  too  actively,  in  lr'ghway  affairs.     The 
annual  report  of  the  Roads  Improvement  Associa- 
tion is  quoted  on  page  594  of  April  19,  and  there 
are  some  comments  on  this  report  on  page  583  of 
the  same  issue.       It  may  be  suggested  that  this 
association  might  exert  its  influence  in  order  to 
prevent  the   placing   of  sentry   boxes  within  the 
limits  of  highways,  pointing  out  to  other  associa- 
tions  concerned  in   this  matter   that  the   proper 
course  in  all  cases  is  to  obtain  a  private  "  pitch  " 
for  this  purpose  in  a  yard  or  garden  adjoining  the 
road.      This  matter  was   referred  to  in   the  issue 
of    December    22,    1911     (not    1912).       Another 
administrative    matter   which    demands    attention 
is   the   placing   of   posts   carrying   road   signs   (see 
January   5).      In   contrast  with   the   irresponsible 
criticisms  which  we   ai-e  accustomed   to   hear  and 
read    throughout    every    twelve     months,    an    im- 
portant article,  written  in  a  fair  and  reasonable 
spirit,    but    condemnatory    of    certain    aspects    of 
road  administration,  was  contributed  to  the  Gom- 
mrrrial  Motor  by  Mr.  E.  Shrapnel  Smith;  and  in 
so  far  as  it  seemed  necessary  to  defend  surveyors 
and  local  councillors,  his  article  was,  it  is  hoped, 
fully  met  by  our  own  comments  (see  page  661  and 
685" of  October  15). 
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Two  important  papers  on  road  administration 
were  presented  at  the  annual  general  meeting  of 
the  Institution  of  Municipal  and  County 
Engineers :  one  on  Irish  Roads,  by  Mr.  R.  H. 
Dorman,  and  the  other  on  Scottish  Roads,  by 
Mr.  Allan  Stevenson  (see  page  289  of  August  30). 
In  the  West  Country  important  developments  are 
taking  place,  and  proposals  for  dealing  with  the 
main  roads  of  Cornwall  are  under  consideration, 
the  idea  at  present  being  that  it  will  be  best  to 
create  a  system  of  main  roads  without  any 
secondarv  system  of  county-aided  roads.  The 
most  conspicuous  scheme  for  the  creation  or 
development  of  a  system  of  urban  main  roads — 
apart  from  the  planning  of  Delhi  and  of  the 
federal  capital  of  Australia — is  that  contemplated 
in  Calcutta  as  a  part  of  the  work  of  the  Improve- 
ment Trust.  On  the  other  side  of  the  Atlantic 
there  is  great  activity  in  highway  development  in 
both  Canada  and  the  United  States.  A  brief 
reference  to  the  highways  of  Bulgaria,  on  page  66 
of  January  19,  may  be  noted,  and  various  other 
references  may  be  found  from  the  index.  On  the 
technical  side  of  highway  administration  the 
appointment  by  the  Institution  of  Civil  Engineers 
of  a  Standards  Committee  on  Road  Materials  is 
an  event  of  importance.  This  committee  was 
formed  as  the  result  of  action  taken  by  The 
Surveyor,  as  explained  on  page  936  of  the  issue 
of  June  28,  and  on  page  954  of  the  same  issue  is 
a  report  of  a  preliminary  Conference  on  the  sub- 
ject. It  is  to  be  hoped  that  the  committee  will 
recognise  the  limitations  of  standardisation  in  the 
direction  of  specifications  for  processes  and  for 
combinations  of  materials,  and  will  at  the  same 
time  duly  recognise  the  advantages  of  the  creation 
of  definite  standard  sizes,  or  scales  of  sizes,  for 
roa3  metal,  and  the  establishment  of  definite 
relations  between  the  names  and  the  properties  of 
materials.  On  the  economic  side  of  road 
administration  the  relation  between  capital 
expenditure  and  annual  cost  of  maintenance  is  of 
first  importance.  Some  consideration  is  given  to 
the  subject  in  our  issue  of  December  6  (suggested 
bv  a  letter  from  Mr.  T.  Jones  in  the  issue  of 
November  22).  The  main  point  of  this  article  is 
that  as  far  as  the  surveyor  is  concerned  the 
economic  expenditure  of  capital  is  definitely 
limited  by  the  relation  which  the  annual  cost  of 
providing  the  capital  bears  to  the  cost  of  main- 
tenance. 

TRAFFIC  AND  ROAD  VEHICLES. 

The  most  important  of  the  traffic  developments 
of  the  past  twelve  months  is  the  increase  in  the 
numbers  of  motor  vehicles  of  several  classes,  and, 
looking  at  the  country  as  a  whole,  without  taking 
into  consideration  developments  which  affect  small 
areas  or  a  few  larger  areas,  it  is  the  increase  in 
the  numbers  of  ordinary  motor-cars  and  of  rubber- 
tyred  wagons  of  the  twelve  miles  an  hour  class 
which  chiefly  affects  road  maiutenaroe  expenses. 
As  regards  these  vehicles  the  increase  is  general, 
obviously  so  in  the  case  of  motor-cars,  while  the 
rubber-tyred  commercial  vehicle  is  not  only  used 
by  the  large  shopkeepers  in  big  towns,  but  is  being 
adopted  by  brewers,  millers,  and  others  actively 
engaged  in  trades  which  are  common  to  all  parts 
The  in  the  numbers  of 

bicycles  with  trailers  promises  to  develop 
into  a  "  boom  "  in  vehicles  of  this  class,  and  cycle- 
cars,  though  it  is  difficult  to  foresee  whether  the 
cycle-car  will  succeed  in  ousting  or  forestalling  its 
more  useful  if  less  luxurious  competitor.  Such 
traffic  wears  the  roads  much  less  under  unfavour- 
able conditions  than  that  of  ordinary  motor-cars, 
while  the  range  of  conditions  under  which  the  wear 
is  insignificant  is  much  greater  than  in  the  case 
of  heavier  vehicles  generally.  As  regards  ordinary 
cars,  a  development  of  considerable  import- 
ance is  the  increasing  weights  of  .vehicles  used  as 
private  carriages.     The  average  weight  of  touring 


cars  and  of  cars  kept  for  long-distance  journeys 
is  possibly  decreasing,  but  the  cars  kept  at  large 
private  houses  in  the  country  are  not  only 
increasing  in  numbers,  but  include  many  heavy 
vehicles  which  are  used  to  meet  trains  and  bring 
homo  passengers  and  luggage,  as  well  as  for  week- 
end visits  and  the  like.  This  development  is  of 
importance  as  regards  secondary  and  by  roads,  for 
a  few  heavy  vehicles,  used  regularly,  in  all 
weathers  on  these  roads,  sometimes  wear  them 
very  fast,  an  individual  vehicle  causing  much  more 
weai-  and  tear  than  one  of  the  week-end  cars.  The 
latter  are  principally  used  in  tine  weather  and 
when  the  roads  are  in  good  condition,  on  the  main 
roads  chiefly,  and  to  a  much  less  extent  on 
secondary  roads,  and  this  usually  when  they  are 
in  a  good  condition.  To  a  considerable  extent 
also  the  use  of  secondary  and  by-roads  by  the 
heavy  delivery  wagon  in  any  weather  is  a  feature 
of  traffic  development  which  affects  the  same  roads 
as  those  used  by  the  local  motor-cars.  Compared 
with  these  developments,  a  large  increase  in  the 
numbers  of  light  vehicles  used  chiefly  on  the  main 
roads  and  much  more  in  fine  weather  than  in  bad 
weather,  is  rather  a  matter  of  traffic  accommoda- 
tion here  and  there  than  one  affecting  the  costs 
of  maintenance  generally.  In  all  traffic  develop- 
ments, however,  the  main  roads  have  their  share, 
and  a  matter  claiming  immediate  attention  is  the 
collection  of  main  road  traffic  statistics.  A  number 
of  very  useful  returns  were  made  last  year,  some 
for  county  main  roads  and  some  for- smaller  areas. 
In  the  case  of  county  main  roads  the  returns  show 
very  wide  differences  in  the  proportions  of  motor 
vehicles  at  different  stations,  which  emphasises  the 
importance  of  the  consideration  that  the  main 
road  system  cannot  be  regarded  as  a  system  apart, 
for,  however  well  the  classification  of  roads  has 
been  done,  there  are  considerations  affecting  the 
roads  of  certain  small  areas  rather  than  those  of 
certain  classes  in  the  larger  area  including  these. 

The  subject  of  road  width  received  a  good  deal 
of  attention  during  the  past  year  (see  page  214, 
February  2).  Mr.  Ryves'  doctrine  of  emergency 
width  is  now  almost  generally  recognised,  and 
this  doctrine,  as  applied  to  a  road  and  its  mar- 
gins, may  now  be  regarded  as  having  developed 
so  as  to  include  the  recognition  of  a  type  _  of 
carriage  way  which  will  include  a  central  portion 
used  by  the  bulk  of  the  traffic,  and  two  marginal 
strips  within  the  carriage  way  proper,  and  used 
either  for  passing  purposes  or  to  give  emergency 
width.  Regarded  as  a  development  of  a  primary 
type  such  a  road  would  be  provided  in  these 
portions  of  its  width  with  a  crust  sufficient  only 
for  the  purpose  indicated,  hard  and  strong,  but 
not  provided  with  a  wearing  surface  and  not 
necessarily  kept  entirely  free  from  grass  and 
weeds ;  and  some  development  of  roads  of  this 
type,  especially  in  the  claes  more  important  than 
by-roads  but  less  important  than  secondary  roads 
proper,  is  to  be  expected,  partly  as  a  result  of 
greater  frequency  of  passing  occasioned  by  the 
wider  range  of  speeds  on  these  roads,  and  partly 
as  a  consequence  of  the  increase  in  wheel  loads 
and  the  resulting  damage  to  turf  margins.  The 
division  of  the  carriage  way  proper  into  a  central 
portion  and  two  marginal  strips  may  be  desirable 
apart  from  the  matter  of  emergency  width  ;  for 
such  a  carriage  way  may  be  made  in  order  to  meet 
an  important  development  largely  due  to  motor 
traffic,  namely,  the  concentration  of  a  large  pro- 
portion of  the  traffic  upon  the  middle  half  or 
middle  two-thirds  of  the  carriage  way.  A  certain 
width  may  be  necessary  and  proper  for  the  accom- 
modation of  traffic,  and  the  whole  of  the  carriage 
way  may  be  used  regularly,  yet  the  wear  on  the 
middle  portion  may  be  so  much  greater  than  that 
on  the  shoulders  that  it  i6  not  economical  to  make 
a  single  crust  of  one  character  right  across  the 
carriage  way.  Accordingly,  several  surveyors 
have  recently  made  road  crusts  with  a  central  por- 
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tion  designed  ae  a  crust  capable  of  enduring  hard 
wear,  and  marginal  portions  designed  for  strength 
and  only  for  moderate  wear.  A  reference  to  Mr. 
J.  F.  Hawkins'  reconstructed  roads  in  Berkshire 
will  be  found  in  another  part  of  this  article.  An 
important  principle  affecting  this  matter  has  been 
recently  pointed  out  by  Mr.  R.  J.  Thomas, 
namely,  that  the  less  the  amount  of  traffic  passing 
along  a  road  the  more  does  it  tend  to  concentrate 
in  the  middle  part  of  the  carriage  way,  so  that  as 
the  amount  of  traffic  increases  the  proportion 
using  the  middle  part  is  less.  This  has,  as  Mr. 
Thomas  pointed  out,  an  important  bearing  upon 
the  use  of  traffic  statistics,  and  especially  upon  the 
item  "Vehicles  per  yard  width,"  or  "  Tons  per 
yard  width." 

The  subject  of  the  "  tear  "  of  roads  by  skidpatis 
received  attention  during  the  year,  and  we  are 
indebted  to  Mr.  C.  H.  Cooper  for  interesting 
photos  and  facts  relating  to  such  damage.  Our 
readers  will  find  it  easy  to  look  up  the  references 
in  the  index.  Tt  seems  to  be  the  general  experi- 
ence that  suitably  designed  skidpans  properly  ad- 
justed seldom  inflict  damage,  except  by  accident, 
and  that  the  provisions  of  the  model  by-law  sub- 
stantially meet  the  requirements.  As  suggested 
in  our  own  comments  on  this  subject,  there  is, 
for  given  materials  ami  conditions,  a  limiting 
gradient  for  the  normal  braking  of  heavy  vehicles, 
and  for  steeper  gradients  the  provision  of  a  strip 
of  loose  stony  material,  well  drained  to  prevent 
it  from  freezing  and  without  sufficient  soft 
material  in  it  to  cake  together  under  other  condi- 
tions, is  generally  desirable  and  widely  adopted. 
The  question  whether  any  developments  in  the 
methods  of  shoeing  horses  are  desirable,  in  view  of 
certain  changes  which  are  taking  place  in  the 
methods  of  crust  construction  and  surface  treat- 
ment, is  one  which  is  engaging  the  special  atten- 
tion of  The  Surveyor;  but  owing  to  pressure 
upon  our  space  towards  the  end  of  last  year  we 
have  been  obliged  to  defer  the  consideration  of 
this  subject,  which,  however,  will  be  dealt  with 
in  due  course  from  several  points  of  view.  A 
preliminary  article  which  appeared  in  our  iss  ;e 
of  November  1,  page  597,  may  be  referred  to  as 
suggestive  of  the  way  in  which  the  subject  may  be 
approached,  and  any  contributions  of  fact  or 
opinion  which  our  readers  are  able  to  send  us  will 
be  very  welcome. 

Let  us  turn  now  from  the  consideration  of  de- 
velopments affecting  road  traffic  generally,  or  that 
on  rural  roads,  to  a  matter  affecting  urban  and 
suburban  areas,  the  application  of  electric  trac- 
tion to  ordinary  roads  and  streets  without  the 
provision  of  a  special  surface  for  these  vehicles  to 
run  upon.  A  trackless  trolley  system  was 
described  in  a  paper  by  Mr.  H.  M.  "Boot  in  the 
issues  of  December  22  and  29,  1911  (not  1912)  ; 
the  R.E.T.  system  in  the  issue  of  January  19, 
1912  ;  and  a  paper  on  the  subject  was  read  by 
Professor  H.  C.  Adams  before  the  Society  of 
Engineers  (see  March  8,  page  397).  So  far, 
experience  in  this  country  covers  only  a  small 
range  of  conditions,  and  is  confined  to  a  few 
places,  but  as  far  as  it  goes  it  is  favourable,  the 
latest  reports  from  Leeds  and  Bradford  being 
distinctly  encouraging.  The  really  important 
question  is  whether  the  6ystem  will  ultimately 
replace  the  electric  tramway  in  definitely  urban 
areas.  It  is  a  very  difficult  point  on  which  to 
make  a  forecast,  because,  on  the  one  hand,  the 
trolley  omnibus  has  some  of  the  advantages  of  the 
tramca<r  and  some  of  those  associated  with  the 
motor  omnibus ;  while,  on  the  other  hand,  condi- 
tions which  give  the  trolley  omnibus  an  advantage 
over  the  tramoar  may  be  such  as  to  carry  us  a 
little  further,  to  a  point  at  which  the  motor 
omnibus  proper  is  better  than  either  of  its  com- 
petitors. As  regards  urban  conditions,  then, 
the  most  promising  field  for  the  trolley  omni- 
bus    is     where    the     cost     of     electricity     is     low 


and  the  conditions  are  unfavourable  to  the  tram- 
car,  but  do  not  tend  to  give  any  great  advantage 
to  the  motor  omnibus.  As  regards  suburban 
areas,  there  must  be  some  places  where,  tramways 
being  undesirable,  the  trackless  trolley  system 
offers  special  advantages,  and  it  may  be  suggested 
that  the  most  favourable  routes  will  be  such  as 
lead  from  a  large  business  or  industrial  centre  to  a 
definitely  residential  town,  such  as  those  which  are 
springing  up  around  London,  and  particularly 
when  the  town  or  garden  city  is  chiefly  inhabited 
by  one  class.  At  the  best,  however,  the  trolley 
omnibus  has  to  fear  the  rivalry  of  the  motor-omni- 
bus, even  on  its  most  favourable  routes.  Lastly, 
as  regards  rural  areas,  the  motor-omnibus  may  be 
reckoned  the  better  vehicle  on  the  ground  of 
efficiency  and  from  the  point  of  view  of  the  high- 
way engineer.  Road  surveyors  do  not  want  the 
complication  of  more  poles  and  wires  added  to 
the  problems  with  which  they  have  already  to  deal, 
and  it  does  not  seem  likely  that  in  rural  districts, 
or  even  in  outer  semi-suburban  districts,  the  tied 
vehicle  can  compete  with  the  fully  developed  road 
carriage.  The  clause  in  the  Light  Railways  Bill 
intended  to  safeguard  the  interests  of  road  users 
and  ratepayers  as  regards  the  wear  and  tear  of 
roads  by  trackless  trolley  vehicles  was  rejected  in 
Committee,  the  effect  of  the  omission  being  that 
the  law  with  respect  to  these  systems  of  road  trans- 
port will  remain  as  it  is,  trackless  trolleys  being 
left  out  of  the  Bill.  At  the  same  time,  the  prin- 
ciple on  which  this  decision  was  come  to  is  a  good 
one — namely,  that  the  subject  should  be  dealt  with 
comprehensively  and  not  piecemeal.  This  state- 
ment, coming  from  the  Parliamentary  Secretary 
of  the  Board  of  Trade,  may  be  considered  as  signifi- 
cant of  much. 

A  matter  affecting  traffic  generally  is  the  pro- 
posed provision  of  mirrors  at  the  street  corners, 
where  there  is  otherwise  no  view  of  vehicles 
approaching  from  the  right  or  left,  and  this  sub- 
ject is  discussed  on  page  756  on  April  24  (see  also 
page  760).  Experience  at  Folkestone  and  Malmes- 
bury  seems  favourable  to  the  device,  but  its  adop- 
tion does  not  seem  to  extend  rapidly,  and  its  use- 
fulness is  probably  very  limited.  The  past  twelve 
months  have  not  furnished  any  important  results 
of  experimental  work  on  traction  problems,  the 
main  features  of  which  have,  with  certain  import- 
ant exceptions,  been  carefully  worked  out  at  in- 
tervals during  the  past  seventy  years  or  so ;  but  a 
mathematical  study  of  resistance  to  rolling,  which 
goes  more  deeply  into  the  subject  than  studies 
which  do  not  take  account  of  elasticity,  is  worthv 
of  special  mention.  It  is  contributed  by  Professor 
H.  Chatley,  of  Tangshan,  and  records  of  the  experi- 
ments furnishing  some  of  the  data  appeared  in  the 
June  number  of  the  Journal  of  the  Society  of 
Engineers,  a  few  of  the  main  features  of  this  valu- 
able paper  being  referred  to  on  page  752  of  our 
issue  of  November  29. 

LONDON   TRAFFIC. 

London  traffic  has  been  much  discussed  during 
the  year.  For  a  "  broad  view  "  of  some  of  the 
main  problems  the  reader  may  turn  to  page  341 
of  the  issue  of  February  2,  and  to  pages  647  and 
658  of  April  3.  With  respect  to  the  manage- 
ment of  dense  traffic  the  principle  of  the  inter- 
mittent "  rapid  "  was  explained  in  a  "  minute  *' 
on  page  236  of  February  9,  and  it  may  be  re- 
marked that  the  Metropolitan  Police  Authorities 
take  the  same  view  as  that  expressed  therein. 
The  difficulty  of  dealing  with  the  traffic  in  very 
busy  streets  is  less  than  it  would  be  if  the  average 
speed  of  all  vehicles  taken  together  were  less,  the 
high  average  speed  being  a  favourable  factor ;  but 
another  factor  now  coming  into  play  is  unfavour- 
able, namely,  the  tendency  for  the  speeds  of  a 
large  proportion  of  the  vehicles  to  approach  the 
same  average,  which  results  in  a  considerable  ex- 
tension of  the  average  time  taken  for  one  vehicle 


172 


THE    SURVEYOR    AND    MUNICIPAL 


January  .31,  TOTS. 


to  pass  another.  A  noteworthy  example  of  this 
16  afforded  by  the  taxi-cab  and  the  motor-'bus. 
A  taxi-cab  can  pass  a  horse  'bus  quickly,  and  the 
old  hansoms  found  little  difficulty  in  spurting  past 
the  old  horse  'buses,  but  the  motor  omnibus  is  so 
speedy,  and  is  capable  of  moving  with  such  rapid 
acceleration  that  the  taxi-cab  often  takes  a  long 
time  to  pass  it,  sometimes  after  several  attempts, 
each  of  which  adds  a  little  to  the  checks  imposed 
upon  other  vehicles.  As  regards  the  costs  of 
maintenance  on  the  streets  U6ed  as  motor  omnibus 
routes,  this  is  a  serious  matter  in  some  of  the 
London  boroughs.  The  traffic  in  the  south-west 
of  London  is  very  great,  and  is,  of  course,  con- 
centrated on  routes  leading  to  the  Thames  bridges. 
On  Tuesday,  November  5,  which  was  a  wet  day, 
1,401  motor  vehicles  passed  over  Richmond 
Bridge,  822  of  these  being  motor  omnibuses,  and 
there  were  862  horsed  vehicles.  On  August  Bank 
Holiday  1,286  motor  omnibuses  passed  over  this 
bridge.  Holiday  statistics  must  be  used  with  due 
regard  to  the  limitations  to  the  deductions  to  be 
made  from  them,  but  they  are  under  modem  con- 
ditions sometimes  of  considerable  importance, 
because  the  large  amount  of  traffic  continuing 
through  several  days  without  periods  of  rest  causes 
rapid  wear  of  the  road  surface.  The  position  as 
regards  damage  or  very  heavy  wear  caused  by 
motor  omnibuses  has  cleared  considerably  on 
account  of  the  decision  of  the  Road  Board  with 
respect  to  improvements  to  road  crusts  on  motoi 
omnibus  routes.  In  this  matter  several  technical 
points  demand  attention  with  respect  both  to  the 
design  of  the  vehicle  and  to  the  methods  to  be 
followed  in  making  up  the  road  crusts  and  pave- 
ments on  the  principal  motor  omnibus  routes, 
and  in  this  connection  reference  may  be  made  to 
page  522  of  the  issue  of  October  18. 

MAINTENANCE. 

While  the  total  cost  of  maintenance  of  roads  is 
increasing,  neither  the  amount  of  increase  during 
the  last  few  years  nor  the  actual  rate  of  increase 
in  cost  of  maintenance  at  the  present  time  can  be 
regarded  as  excessive  in  view  of  the  greater  total 
value  of  the  services  performed  by  the  roads.  The 
above  sentence  must  bo  read  in  the  light  of  the 
facts  as  regards  efficiency  generally  in  public  under- 
takings :  the  counties  and  districts  could  do  a 
good  deal  more  to  promote  efficiency,  and  the 
nation  as  a  whole  could  do  more  still.  It  is  not 
often  realised  that  the  "  maining "  of  district 
roads  tends  to  reduce  the  apparent  cost  of  main- 
tenance of  both  county  and  district  roads  in  the 
county  concerned,  and  that  a  period  during  which 
maining  has  been  carried  out  cannot,  therefore,  be 
compared  with  an  earlier  period  unless  the  arith- 
metical corrections  are  properly  made.  The  more 
costly  district  roads  being  taken  over  by  the  county 
council,  thoso  that  are  left  to  the  care  of  the  dis- 
trict councils  cosi  less  per  mile  mi  the  average; 
but  when  the  roads  taken  over  by  the  county  are 
less  important  than  those  which  the  county  was 
already  maintaining,  the  average  cost  of  mainten- 
ance of  county  roads  is  also  reduced.  This  is 
worked  out  numerically  on  page  388  of  September 
20,  and  has  a  bearing  upon  some  of  the  figures 
Bet  forth  in  the  Road  Board's  annual  report,  and 
upon  the  inferences  drawn  from  these  figures. 

That  the  wear  of  the  road  is  not  the  sole 
criterion  of  maintenaiu  !lic  burthen  of  an 

editorial  ',f  SVptemb^r  27th,  page  409.  in  which  the 
importance  of  taking  into  consideration  the  wear 
and  tear  of  rubber  and  leather  as  a  matter  of  high- 

momics  is  pointed  out.  The  import-. 
keeping  a  sufficient  proportion  of  moisture  in  thr 
road  bed  and  road  crusts  in  dry  weather  is  now 
more  generally  recognised.  A  striking  example  of 
this  is  afforded  by  the  practice  followed  in  the 
Imperial  Valley  Vf  California,  where  the  road  is 
divided  by  a  little  bund  or  ridge  along  the  middle 
line,  and.  a  similar  small  embankment  being  made 


along  the  margin  of  the  road,  each  half  of  it  can 
bo  flooded  in  turn  by  irrigation  water  while  tin; 
other  half  is  being  used.  It  may  be  suggested  that 
in  many  cases  it  would  be  sufficient  to  bring  the 
level  of  the  water  up  to  that  of  the  road  bed,  omit- 
ting the  central  ridge,  and  relying  upon  capillary 
action  to  supply  the  crust  with  sufficient  moisture. 
The  use  of  sea  water  at  Blackpool  was  extended 
during  last  year,  and  the  cost  of  watering  has  now 
been  reduced  to  £7  a  mile.  The  disposal  of  road 
detritus  is  the  subject  of  an  article  on  page  851  of 
June  14th,  in  which  reference  is  made  to  the 
excellent  way  in  which  the  embankments,  cuttings, 
and  hedges  and  margins  of  some  of  our  railways 
are  maintained,  reducing  the  dust  nuisance,  miti- 
gating the  heat  and  glare  of  hot  summer  days,  and 
often  providing  scenery  excursions  which  are  cheap 
at  the  rate  of  a  penny  a  mile.  Surveyors  were 
exhorted  to  emulate  the  railway  engineer  in  this 
respect.  In  this  connection,  editorial  articles  in 
the  April  issues  may  be  worth  a  reference  ;  the  way 
in  which  road  dust  is  sometimes  manufactured  as 
a  result  of  work  done  by  the  surveyor  being 
referred  to  on  page  648,  and  some  notes  on  the 
removal  of  dust  forming  the  subject  of  an  article 
on  page  720.  As  regards  the  disposal  of  road 
detritus,  the  effect  of  the  presence  of  tar  on  the  soil 
value  of  road  sweepings  is  a  matter  of  importance, 
as  to  which  some  notes  will  be  found  on  page  154 
of  the  issue  of  August  2nd.  The  subject  of  weeds 
on  roadside  wastes  is  dealt  with  in  an  article  in 
the  issue  of  June  7th,  in  which  a  distinction  is 
drawn  between  ordinary  growths  and  those  often 
very  unsightly  patches  of  weed  which  are  the 
result  of  work  done  by  the  surveyor,  but  often, 
it  must  be  added,  in  consequence  of  a  lack  of  facili- 
ties for  carrying  out  road  repairs. 

A  problem  with  which  road  engineers  in  many 
parts  of  the  Empire  are  familiar — the  prevention 
of  sand  drifts  on  roads — has  been  faced  in  Ponte- 
fract  rural  district,  and  a  few  suggestions  as  to 
the  ordinary  means  of  preventing  sand  from  drift- 
ing on  to  roads  are  made  in  an  editorial  article  in 
the  issue  of  September  6,  page  315.  Factors  affect- 
ing cost  of  maintenance  of  roads  are  discussed  in 
an  article  on  page  208  of  the  issue  of  August  9. 
and  brief  sketches  of  some  of  the  conditions  of  par- 
ticular areas  will  be  found  in  other  issues.  Fo» 
instance,  the  effects  of  climate  and  6oil — important 
factors  in  the  cost  of  road  maintenance  and  in 
the  choice  of  methods  to  be  followed — may  be  con- 
sidered in  the  light  of  studies  such  as  that  based 
on  a  comparison  of  the  conditions  in  Hereford- 
shire and  those  in  Kent,  sketched  briefly  on 
page  197  of  the  issue  of  August  9,  and  a  similar 
study  of  the  conditions  in  Wiltshire  (page  257, 
August  23),  in  connection  with  a  review  of  Mr. 
J.  G.  Powell's  annual  report  on  the  roads  of  that 
county.  For  notes  of  the  same  character  in  re- 
ference to  Mr.  J.  Willmot's  annual  report  on  the 
county  roads  of  Warwickshire,  see  page  341, 
September  13. 

Tree  planting  continues  to  receive  attention  in 
the  United  States.  Following  the  example  of 
Massachusetts,  the  Highway  Department  of  New 
York  State  is  systematically  planting  trees  along 
the  roads  under  its  management,  the  two  species 
oarticularly  mentioned  being  red  oak  and  white 
birch.  The  Massachusetts  Highway  Commission 
employs  a  forester,  and  has  its  own  nursery  for 
young  trees.  The  suggestion  that  Highway  De- 
partments should  employ  foresters  was,  it  is 
believed,  first  put  forward  in  the  pages  of  The 
Surveyor  some  six  years  ago. 

THE  ROAD  crust  Axn  road  surfaces. 
The  consideration  that  reconstruction  of  the 
road  as  an  earthwork  must  in  some  cases  precede 
crust  improvement  if  that  improvement  is  to  be 
effective  has  probably  led  to  some  salutary  delay 
in  expenditure  upon  road  crusts,  while  in  other 
cases,  where  no  heavy  work  of  reconstruction  was 
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necessary,  it  lias  been  recognised  that  consideration 
should  be  given  to  the  strength  of  the  crust  as  a 
whole  and  its  protection  from  injury  before  money 
was  spent  on  the  provision  of  a  more  costly  crust 
or  upper  course  than  was  previously  used.  Among 
such  matters  are  general  thickening  of  the  crust 
and  its  foundation  regarded  as  a  whole,  the  pro- 
tection of  the  edges,  or  their  design  in  a  manner 
which  will  prevent  actual  breaking  down  or  chip- 
ping away  of  the  materials,  local  protection  against 
damage  by  water,  and  widening  in  places  where 
the  width  is  insufficient  for  economy.  An  im- 
portant circular  issued  by  the  Road  Board  at  the 
end  of  1911  was  reproduced  in  our  issue  of 
January  5,  1912,  and  our  own  comments  there- 
upon will  be  found  in  the  same  issue.  A  de- 
velopment which  is  directly  due  to  changes  in  the 
nature  of  wear  which  have  been  brought  about  by 
fast  motor  traffic  is  referred  to  in  the  issue  of 
May  24,  page  758.  The  new  method  is  designed 
to  meet  the  difficulty  of  adequately  providing  for 
surface  wear  at  sufficiently  short  intervals  without 
putting  down,  or  disturbing  and  replacing,  an 
amount  of  material  which  is  unduly  large  rela- 
tively to  the  amount  actually  worn  away.  Patchy 
wear  representing  only  half  an  inch  of  an  aver- 
age reduction  of  thickness  may  be  so  serious  in 
form  as  to  make  re-rolling  necessary ;  and  the 
new  method  consists  in  rolling  in  a  very  thin 
surface  layer  instead  of  disturbing  the  crust  to  a 
considerable  depth.  This  allows  of  re-surfacing 
being  done  every  year  effectively,  and  is,  in  fact, 
a  modern  development  in  one  direction  from  small 
constant  repair,  and  in  the  other  direction  from 
general  rolled  repairs.  The  article  in  which  this 
method  is  described  is  a  special  Surveyor 
article,  and  another  such,  in  this  case  a  study  of 
"Mass  and  Bulk  in  Highway  Engineering,"  will 
be  found  on  page  706  of  the  issue  of  May  10. 
The  road  crust  as  an  arch  is  discussed  on  page  130, 
July  26,  with  calculations  of  thrusts  in  the  arch 
and  thrusts  against  the  margin,  in  typical  cases. 
Tt  is  hoped  that  this  may  prove  useful  as  showing 
the  limitation  of  the  crust  as  an  arch  and  the 
kind  of  situation  in  which  arch  strength  is  of 
some  account. 

Useful  figures  relating  to  the  making  up  of 
road  crusts  were  furnished  by  Mr.  C.  S.  Morris, 
page  73,  July  12.  Practical  tests  of  Portland 
cement  as  a  road  binder  have  recently  been  made, 
but  as  pointed  out  in  a  "minute"  there  are 
certain  drawbacks  which  are  essential  to  the  nature 
>>f  this  material,  which  does  not  easily  re-set  when 
the  bond  is  broken.  See  page  787,  May  31,  and 
page  893  of  June  21.  Amongst  the  results  of 
systematic  tests  of  road  stones  recorded  during 
the  year  the  figures  published  by  the  New  York 
State  Highway  Department  may  be  mentioned,  a 
useful  table  from  this  source  being  given  on  page 
302,  February  16.  Important  generalisations 
based  upon  the  results  of  tests  made  by  the  United 
States  Office  of  Public  Roads,  as  well  as  upon  the 
experience  of  highway  engineers  in  different  parts 
of  that  country,  are  contained  in  a  Bulletin  the 
most  important  parts  of  which  are  summarised  on 
page  799  of  the  issue  of  December  6,  and  the 
possibility  of  there  being  some  differences  either 
in  the  meanings  of  words  or  in  the  average  quali- 
fies of  materials  used  respectively  in  the  United 
Kingdom  and  America  is  suggested  in  a 
"minute"  on  page  770.  The  testing  apparatus 
which  is  being  installed  at  the  National  Physical 
Laboratory,  in  Bushey  Park,  was  briefly  described 
in  the  issue  of  March  29,  and  some  oriticism  of 
the  "  whirling  table  "  appeared  in  the  same  issue. 

As  regards  the  problem  of  providing  economical 
and  efficient  crusts  for  roads  with  very  heavy 
traffic,  such  as  those  of  Middlesex,  Mr.  H.  T. 
Wakelam  makes  in  his  annual  report  an  estimate 
of  the  annual  costs,  all  told,  of  creosoted  deal 
paving  (page  461  of  October  4),  which  definitely 


establishes  this  form  of  paving  as  one  to  be 
reckoned  with  as  a  competitor  for  roads  of  an 
inter-urban  character  and  for  those  parts  of  main 
roads  which  are  near  great  traffic  centres  and  have 
therefore  much  heavier  traffic  than  the  definitely 
rural  portions  of  these  routes.  Mr.  Wakelam 
points  out  that  it  would  be  difficult  to  find  any 
paving,  except  perhaps  random  setts,  which  would 
give  equally  good  financial  results,  and  he  found 
that  creosoted  deal  costs  less  than  Is.  2d.  per 
square  yard  per  annum  for  a  fourteen-year 
period.  The  square  yard  cost  is  not  the  only 
criterion,  a  sett-paved  road  might  be  narrower  or 
a  road  paved  with  tar  macadam  might  be  wider, 
the  width  in  each  case  being  the  economic  width. 
Where,  however,  the  width  is  not  in  any  case 
greater  than  that  sufficient  for  traffic  require- 
ments the  square  yard  cost  is  a  measure  of  the 
whole  cost,  and  this  probably  applies  to  I  he  roads 
under  Mr.  Wakelam's  charge. 

TAR     MACADAM. 

The  experience  of  the  past  year  has  confirmed 
that  of  1911  as  regards  the  materials  which  arc 
most  promising  for  use  with  bituminous  binders. 
Generally,  porous  materials  and  those  which  have 
rough  or  gritty  fractured  surfaces  offer  consider- 
able advantages  over  more  dense  and  smoother 
road  metal,  and  attention  has  been  turned  in  this 
direction  the  more  willingly  inasmuch  as  tar 
macadam  is  not  yet  a  serious  competitor  with  the 
three  or  four  kinds  of  paving  which  have  been 
found  suitable  for  really  severe  city  traffic.  It  is 
possible,  and  in  some  situations  desirable,  to  make 
tar  macadam  crusts  with  very  hard  road  metal, 
and  for  certain  classes  of  urban  streets  here  is  a 
steady  demand  for  bituminous-bound  crusts.  In 
Sheffield  some  thirty  miles  of  streets  have  been 
paved  with  tar  macadam,  and  this  mileage  will 
be  extended,  the  surface  being  finished  on 
gradients  with  dry  materials  rolled  into  the  final 
coat.  At  York  cobble-paved  streets  have  been 
improved  by  paving  them  with  tar  macadam  on 
the  top  of  the  noisv  and  insanitary  cobbles. 
Eighty -six  streets,  or  44.500  square  yards,  are 
being  dealt  with  in  this  manner,  and  about  21,000 
square  vards  of  tar  macadam  have  been  laid  in  a 
more  ordinarv  fashion  in  other  streets.  Tarred 
slag,  in  the  familiar  form  of  "  Tarmac,"  has  been 
put  down  in  Bolton  and  other  towns,  and  more  or 
less  experimental  work  or  test  work  has  been  don? 
in  London  with  several  kinds  of  bituminous-bound 
road  crusts.  Trinidad  Lake  bitumen  has  been 
used  as  a  binder  in  Fulham  and  Hammersmith, 
while  tar-slag  macadam  was  put  down  in  Hamp- 
stead  and  in  considerable  areas  in  non-residential 
streets  of  Holborn  and  St.  Marylebone.  An 
interesting  piece  of  test  work  in  which  tar  binding 
and  water  binding  were  compared,  carried  out  in 
the  Oundle  Urban  District  by  Mr.  G.  B.  Chilvers, 
was  described  in  the  issue  of  March  1  (see  page 
368  and  comments  on  page  351).  In  Newark 
Rural  District  both  tar  slag  and  ordinary  tar 
macadam  were  used. 

As  a  material  for  country  roads  tar  macadam 
has  received  considerable  attention  ;  some  experi- 
mental work  has  been  done,  and  lengths  of  road 
with  crusts  made  in  various  ways  are  now  being 
tested  under  various  conditions.  In  some  areas 
materials  with  well-known  characteristics  have 
been  definitely  chosen  as  the  most  suitable  for  use 
in  making  up  considerable  lengths  of  road,  and  a 
good  deal  of  tar-slag  macadam  has  been  put  down 
in  the  ordinary  course  of  making  up  road  crusts 
in  Nottinghamshire  and  Warwickshire.  In  Berk- 
shire  tar-slag  macadam  is  being  adopted  for  the 
central  12  ft.  of  the  carriage  way  on  the  more  level 
portions  of  the  roads  included  in  the  scheme  of 
reconstruction  in  that  county,  where  about  seventy 
miles  of  roads  now  have  their  middle  12  ft.  made 
up  with  4  ins.  of  "  Tarmac  "  on  a  suitable  foun- 
dation      The  chief  of  these  roads  are  those  from 


174 


THE    SURVEYOR    AND    MUNICIPAL 


,J\NHARY    31,    1913. 


Reading  to  Hungerford,  Reading  to  Maidenhead, 
and  Reading  to  Ascot. 

A  reference  to  tarred  limestone  macadam  will 
be  found  on  page  300  of  the  issue  of  February 
16.  The  fact  that  tar  is  less  serviceable  in  the 
presence  of  clayey  matter  than  it  is  on  6andy  soil 
is  becoming  generally  recognised,  and  Mr.  W. 
Stubbs,  of  Blackpool,  recently  expressed  the 
opinion  (page  262,  August  23)  that  it  is  a  mis- 
take to  use  pitch  on  a  clay  subsoil,  expressing  a 
preference  for  a  binding  or  packing  material,  such 
as  millstone  grit  for  such  situations.  Materials 
for  the  general  study  of  the  subject  are  provided 
in  a  paper  by  Mr.  W.  C.  Maclean,  on  Tar-Con- 
orefce  Pavements  in  Ontario,  page  41,  January 
12,  and  brief  comments  on  page  34  of  the  same 
issue,  and  in  a  report  of  a  committee  of  the 
American  Society  of  Civil  Engineers  (page  564, 
and  553,  of  April  12).  Some  of  the  causes  of 
failure  of  oil-bound  roads  are  referred  to  in  the 
issue  of  March  29.  Clauses  suggested  as  suitable 
for  use  in  a  specification  for  a  bituminous  bound 
carriage  way  (Mr.  J.  S.  Brodie)  will  be  found  on 
page  260,  with  the  discussion  which  followed  the 
reading  of  the  paper,  and  some  criticism  on  page 
257  of  the  issue  of  August  23. 

STTRPACE    TARRING. 

A  very  large  mileage  of  roads  was  tarred  daring 
the  year,  the  practice  extending  in  some  counties 
to  secondary  roads  and  to  those  with  soft  and 
porous  crusts.  The  experience  of  the  autumn 
strengthens  The  Surveyor's  opinion  that  surface 
tarring  as  a  seasonal  treatment  has  a  wider  range 
than  tarring  with  a  view  to  the  continuous  main- 
tenance of  a  bituminous  surface.  It  also  becomes 
more  evident  that,  as  suggested  in  last  year's 
Annual  Issue,  the  high  cost  of  tarring  points  to 
the  economic  advantage  of  omitting  from  the 
lengths  to  be  tarred  those  portions  of  a  road  which 
can  be  effectively  maintained  by  watering  and 
sweeping  at  a  lower  cost  per  mile  per  season  than 
that  of  surface  tarrings.  This  is  especially  the 
case  when  the  portion  of  road  requires  extra  scrap- 
ing in  the  autumn  and  sanding  in  the  winter  as 
results  of  tarring.  It  is  necessary  to  take  into 
account  a  number  of  factors,  some  of  which  have 
a  two-fold  effect  on  the  issue,  since,  while  they 
decrease  the  value  of  tarring  in  dry  weather,  they 
increase  the  cost  of  sweeping  in  drizzly  weather  in 
the  autumn  and  winter.  Such  factors  are :  situa- 
tion in  a  deep  cutting ;  dampness  due  to  walls  and 
close  palings,  walls  being  the  worse  of  the  two ; 
lack  of  gradient,  especially  when  accompanied  by 
dense  shade ;  and  dampness  due  to  a  high  level  of 
subsoil  water,  or  to  seepage.  These  factors  may  be 
classed  together  as  tending  to  decrease  the  value  of 
tarring  as  a  dust-abating  process,  and  to  increase 
the  nuisance  of  a  tarry  surface  in  the  autumn  and 
winter ;  but  some  of  them  reduce  the  frequency  of 
.surface  frosts,  and  are,  therefore,  favourable  on 
steep  gradients  in  climates  where  frosts  often  occur 
on  the  open  ground.  It  may  be  observed  that  a 
shady  road  with  wide  margins  has  much  less  ten- 
dency to  become  dusty  than  narrow  and  open 
roads,  especially  if  the  shade  is  that  of  well-grown 
trees  and  the  wind  can  sweep  across  the  road,  de- 
positing the  dust  in  the  grass.  If  such  a  road  has 
a  fair  gradient,  tending  to  the  removal  of  dust  by 
rain,  it  is  hardly  likely  to  be  worth  while  spending 
some  forty  pounds  a  mile  every  year  in  tarring  it. 
To  some  extent  the  objections  to  the  use  of  tar 
macadam  on  gradients  apply,  in  the  winter,  to  sur- 
face-tarred roads,  but  in  the  latter  case  the  matter 
may  be  tested  without  involving  capital  expendi- 
ture. Generally  a  clay  soil  is  less  favourable  to 
surface  tarring  than  is  a  sandy  soil.  Where  the 
road  runs  through  pastures  the  nature  of  the  crust 
materials  is  more  important  as  a  rule  than  the 
nature  of  the  soil,  but  where  the  road  is  bordered 
by  arable  fields  which  have  their  carting  gates  open- 
ing into  the  road  the  nature  of  the  soil  may  be 


more  important  than  the  nature  of  the  crust.  The 
presence  of  clay  on  a  tarred  road  tends  to  the  for- 
mation of  a  plastic  clay-tar  mud,  which  is  with 
difficulty  removed  without  resorting  to  the  scraper, 
and  this  mud  forms  ridges  which  are  dangerous  to 
cyclists,  and  sometimes  turn  the  whole  road  surface 
into  a  lake.  Various  methods  of  surface  tarring, 
painting,  smearing,  and  spraying  are  found  suit- 
able on  different  kinds  of  crusts,  and  costs  vary 
considerably.  At  Exmouth  tar-painting  was  done 
for  about  eight-tenths  of  a  penny  per  square  yard. 
At  TJxbridge,  where  the  cost  without  chippings  had 
been  less  than  a  penny  per  square  yard,  it  rose 
last  year,  with  the  use  of  chippings,  to  more  than 
lfd.  In  Warwickshire  the  cost  was  nearly  lfd. 
per  square  yard.  Surface  tarring  has  been  tried 
in  many  climates,  and  has  given  satisfaction  at 
Shanghai  and  Cape  Town. 

The  limitations  of  the  process  are  suggested  by 
passages  in  Mr.  Monour'e  annual  report.  (Stafford- 
shire), and  Mr.  Wakelam,  in  his  report  on  tho 
main  roads  of  Middlesex,  referred  to  the  way  in 
which  tarred  surfaces  went  to  pieces  in  the  wet 
autumn  of  1911,  and,  taking  the  same  view  as 
that  expressed  above,  wrote:  "Its  life  is  only 
expected  to  last  through  the  '  dust '  season,  in 
which  connection  (if  the  work  be  properly  carried 
out)  its  efficiency  and  results  need  no  comment." 
Various  aspects  of  the  subject  are  dealt  with  in 
our  "  Minutes "  and  in  papers  reproduced  or 
summarised  in  our  pages.  A  general  article  in 
the  issue  of  December  29„  1911  (not  1912),  may, 
perhaps,  be  regarded  as  embodying  leading  points, 
and  reference  may  also  be  .made  to  page  524, 
April  5,  1912,  and,  with  respect  to  weather  effects, 
to  page  341,  September  13.  The  results  of  tests 
of  a  tar  film  exposed  to  traffic  and  weather  (Mr. 
W.  W.  Crosby)  are  given  on  page  526,  April  5, 
with  comments  on  page  524.  Experience,  in  the 
United  States,  with  concrete  road  crusts,  coated 
with  a  thin  layer  of  bitumen  and  sand,  pointe  to 
the  importance  of  special  preparation  of  the  road 
crust  so  that  it  may  present  an  even  and  unyield- 
ing surface  (see  July  19,  page  94).  Extracts 
from  a  useful  paper  describing  the  use  of 
bituminous  materials  in  the  United  States  (Prof. 
Blanchard)  will  be  found  in  the  issue  of  July  12. 
The  subject  of  the  effects  of  tarred  roads  on  fish 
life  was  dealt  with  in  a  paper  by  Mr.  W.  J.  A. 
Butterfield,  page  277,  February  16,  with  com- 
ments on  page  271,  and  a  further  reference  to  the 
subject  is  made  on  page  719  of  May  17. 

ROAD  MAKING  AND  IMPROVEMENT. 

The  principles  and  practice  of  road  making,  as 
distinct  from  maintenance,  are  now  receiving  more 
attention  than  in  the  last  two  generations.  This 
is  partly  due  to  a  demand  in  some  places  for  the 
construction  of  by-pass  roads,  but  is  also,  we 
believe,  a  result  of  the  conviction  that  The  Sur- 
veyor policy,  in  advocating  the  study  of  roads 
as  engineering  works  before  undertaking  crust 
improvements,  is  a  sound  one.  While  road  sur- 
veyors are  naturally  anxious  to  avail  themselves 
of  Road  Board  grants  for  crust  improvement, 
they  may  in  many  cases,  we  think,  do  better  by 
making  application  to  the  Board  for  grants  in 
aid  of  primary  reconstruction,  with  a  view  to  the 
permanent  reduction  of  annual  maintenance  costs. 

A  covering  specification  for  road-making,  pre- 
pared by  a  Committee  of  the  Canadian  Society  of 
Civil  Engineers,  ie  reproduced,  with  a  ciiticiem 
specially  written  for  The  Surveyor  on  p.  481 
of  the  issue  of  March  22,  and  a  further  reference 
to  Canadian  highway  engineering  will  be  found 
in  the  issue  of  April  6.  At  home,  with  the  aid 
of  Road  Board  funds,  a  considerable  amount  of 
work  has  been  done  in  widening  and  in  alterations 
to  bends  and  corners.  The  amounts  spent  on  the 
latter  class  of  work  are  not  separately  given  in  the 
reports.  The  setting  back  of  hedges,  at  bends, 
cross  roads,  and  turnings,  is  a  very  different  thing 
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from  the  easing  of  the  curve  of  the  carriage  way 
itself,  which  may  have  the  effect  of  increasing, 
sometimes  very  much,  the  speeds  at  which  vehicles 
travel  at  these  places.  This  leads  to  increased 
wear  and  tear  of  the  road,  the  surface  of  which 
is  sometimes  "  rubbed  out  "  by  the  tyres  of  motor- 
cars. Our  own  idea,  of  the  manner  in  which  bends 
and  turnings  ought  to  be  taken  is  definitely 
opposed  to  that  of  most  users  of  motor  vehicles, 
who  attach  undue  importance  to  the  saving  of 
time,  and  do  not  sufficiently  consider  the  matter 
of  cost.  Adapting  a  passage  from  "  John  Gilpin  " 
we  may  say :  "  So  round  they  go,  for  loss  of  time 
would  surely  grieve  them  sore  ;  yet  loss  of  pence, 
they  know  full  well,  will  trouble  us  much  more."' 
At  some  bends,  where  the  hedge  is  low,  the  half 
of  the  road  on  the  outside  of  the  curve  is  hardly 
used  at  all  by  motorists,  and  the  other  half  is 
badly  pot  holed  or  rutted. 

An  important  work  has  been  undertaken  in 
Berkshire — the  reconstruction  of  the  crust  of  a 
considerable  portion  of  the  main  road  system.  A 
typical  section  for  level  stretches  shows  an  18  ft. 
carriage  way  on  a  slag  foundation,  the  depth  of 
which  no  doubt  depends  on  the  nature  of  the  sub- 
soil. The  middle  12  ft.  has  a  crust  of  tar-slag 
macadam,  which  is  4  ins.  thick,  except  near  the 
edges,  where  it  is  is  carried  down  several  inches 
deeper,  to  give  extra  strength  at  the  joints  with 
the  3-ft.  strips.  The  latter  consist  of  a  wearing 
layer  of  about  1^  ins.  of  water-bound  granite, 
upon  a  2-in.  intermediate  course  of  broken  slag, 
under  which  is  a  slag  foundation.  This  is  3  ins. 
thick  at  the  junction  with  the  central  strip  of 
tar-macadan,  and  6  ins.  thick  where  it  abuts 
the  turf  margin.  A  typical  section  for  gradients 
shows  a  wearing  crust  of  water-bound  granite, 
extending  the  whole  width  of  the  carriage  way, 
4  ins.  thick  for  the  middle  12  ft.,  and  2\  ins. 
thick  over  the  3-ft.  shoulders.  Here  the  depth  is 
made  up  to  4  ina.  by  a  middle  course  of  broken 
slag.  There  is  thus  a  4-in.  wearing  course  for 
the  full  width  of  the  carriage  way,  and  this  rests 
on  a  foundation  course  of  broken  slag,  4i  ins. 
thick  in  the  middle  and  6  ins.  thick  at  the  edges. 
Mr.  J.  F.  Hawkins  is  to  be  congratulated  on 
these  designs,  which  provide  for  the  greater  wear 
in  the  middle  portion,  effect  some  saving  of  the 
wear-resisting  material  on  the  shoulders,  but  pro- 
vide here  the  extra  depth  needed  to  resist  con- 
centration of  stress  near  the  edges  of  the  crust, 
and  the  effects  of  the  tilt  and  sway  of  heavy 
vehicles.  Under  conditions  tending  to  make  the 
surface  of  the  tar-slag  crust  slippery  the  water- 
bound  shoulders  will  be  a  useful  feature,  all  the 
more  since  their  depth  will  prevent  the  sharp  local 
increase  in  camber,  which  is  such  a  nuisance  to 
cyclists. 

The  issue  of  August  9  contains  extracts  from 
the  annual  report  of  Mr.  G.  H.  Jack  (Hereford- 
shire), and  in  the  following  issue  a  method  of 
carrying  out  crust  renewals  is  suggested  in  an 
editorial  on  page  225.  The  idea  is  that,  is  a  last 
resource,  the  money  for  effective  crust  making 
may  be  got  by  carrying  constant  small  repairs  to 
the  last  gasp,  starving  the  road  of  general 
renewals  for  the  time  being. 

TOWN      PAVINGS. 

While  there  have  been  no  striking  develop- 
ments in  town  paving  during  the  past  year, 
municipal  engineers  have  been  able  to  draw  certain 
conclusions  from  the  behaviour  of  various  classes 
of  paving  under  the  severe  traffic  conditions  of  the 
present  time,  and  have  been  confirmed  in  some  of 
the  opinions  which  they  had  previously  formed. 
In  the  London  area  the  9-in.  concrete  foundation 
is  regarded  as  necessary  for  a  considerable  mileage 
of  streets,  and  as  regards  the  wearing  carpet  the 
virtues  of  creosoted  soft  wood  are  now  generally 
recognised.  Attention  is  being  paid  to  small  sett 
paving  with  asphalt  joints,  which,  with  the  rapid 


diminution  in  the  numbers  of  horse-drawn 
vehicles,  offers  advantages  which  could  not  be 
claimed  for  it  a  few  years  ago,  while  this  new  kind 
of  paving  is,  in  several  respects,  much  better  than 
the  old  setts  once  so  prominent  in  North  London. 
(See  the  issues  of  April  5  and  June  7.)  As  a 
general  review  of  London  paving  that  valuable 
document,  the  Metropolitan  Paving  Committee's 
report,  may  be  consulted  (page  463,  March  22). 
References  to  tar-macadam  will  he  found  in 
another  part  of  this  article. 

In  the  United  States  a  good  deal  of  attention 
has  been  paid  to  the  expansion  of  pavements,  and 
a  paper  on  this  subject,  by  Mr.  W.  P.  Blair,  will 
be  found  on  page  773  of  December  29,  1911  (not 
1912).  Reference  may  also  be  made  to  the  issue 
of  July  5,  page  3  and  page  32.  The  advantage 
of  laying  pavements  at  a  chosen  temperature 
instead  of  leaving  the  matter  to  chance  is  pointed 
out  in  an  article  in  the  issue  of  "December  29, 
1911. 

As  a  matter  of  general  interest  the  superiority 
of  pure  creosote  oil  over  other  materials  used  for 
treating  wood  paving  blocks,  and  included  in  New 
York  and  Chicago  specifications  for  street  works, 
may  be  noted,  those  materials  having  been  speci- 
fied on  other  than  engineering  grounds.  The  sub- 
ject was  carefully  studied  by  Col.  W.  J.  Howard, 
and  some  references  to  the  main  facts  as  disclosed 
by  that  engineer  is  made  in  the  issue  of 
February  16. 

MACHINERY    AND    PLANT. 

The  makers  of  plant  and  machinery  for  use  in 
highway  work  have  continued  to  supply  equipment 
to  meet  the  special  requirements  of  individual 
engineers,  and  to  put  on  the  market  those  well- 
conceived  and  carefully  tested  appliances  which 
are  a  notable  feature  of  British  road  engineering 
work.  A  tar-macadam  plant  at  Belfast  is  brieflv 
described,  with  an  analysis  of  costs,  on  page  831 
of  June  7,  and  the  Stourbridge  plant  is  referred 
to  on  page  53  of  July  12.  In  this  connection  a  road- 
heating  apparatus,  described  in  the  issue  of 
April  19,  deserves  mention,  as  a  means  of  ex- 
tending somewhat  the  range  of  weather  conditions 
under  which  work  with  bituminous  materials  can 
be  carried  out.  The  advantage  of  being  able 
readily  to  ascertain  whether  vehicles  using  the 
roads  are  loaded  within  the  legal  limits  is  now 
grasped  in  a  number  of  districts.  A  weighbridge 
for  testing  "  axle -weights  "  is  mentioned  in  the 
issue  of  May  17,  and  the  method  of  using  the 
machine  is  described  (page  745).  Another  weigh- 
bridge, erected  by  the  Darwen  Corporation,  is 
described  in  the  issue  of  November  29,  this 
machine  being  specially  designed  for  the  rapid 
testing  of  the  8-ton  limit  of  axle-weight  for 
"heavy  motor-cars,"  the  axle-weight  and  that  of 
the  whole  vehicle  being  separately  shown  at  the 
same  time.  The  usefulness  of  the  roller  is  ex- 
tended by  various  devices,  amongst  which  a  water- 
sprinkling  attachment  claims  attention,  the  in- 
vention of  Mr.  E.  van  Pufcten,  and  described  on 
page  262  of  February  9.  A  scarifying  attach- 
ment, designed  to  distribute  the  strain  over  the 
whole  width  of  the  roller,  is  described  and  illus- 
trated on  page  272,  August  23,  a  traversing 
motion,  worked  by  hand-wheels  and  gear,  being 
a  feature  of  this  device.  To  meet  the  needs  of 
small  local  authorities,  th9  combined  vacuum  cess- 
pool emptier  and  water  cart  is  offered,  a  descrip- 
tion of  such  a  vehicle  being  given  on  page  331, 
February  23.  Numerous  references  to  motor 
vehicles  for  surveyors'  work  are  to  be  found  in 
last  year'6  issues,  and  a  vehicle  for  urban  district 
purposes  was  described  by  Mr.  G.  Symon  (Blay- 
don  Urban  District)  in  a  professional  paper.  Thia 
is  a-  steam  vehicle  of  the  tip-cart  kind,  and  weighs 
just  under  five  tons.  The  back  wheels  are  nearly 
4  ft.  in  diameter.  See  page  745,  November  22, 
for  details,  and  a  fiimmarv  of  expenditure  ana 
earnings. 
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SEWERACE   AND   SEWAGE   DISPOSAL. 


The  most  important  events  connected  with 
sewerage  and  sewage  disposal  during  the  past 
year  were  undoubtedly  the  publication  of  the 
Local  Government  Board's  report  upon  the  inter- 
cepting trap  and  the  eighth  report  of  the  Royal 
Commission  on  Sewage  Disposal.  Apart  from 
these  the  record  is  one  of  steady  progress  in  the 
development  of  systems  and  methods  which  were 
already  in  use,  and  the  continued  increase  of 
activity  in  these  branches  of  engineering  in 
America.  Some  of  the  moot  valuable  and  in- 
teresting reports  of  preliminary  investigations 
and  of  actual  work  carried  out  came  to  us  from 
the  United  States  and  Canada,  and  a  notable 
addition  to  the  literature  of  sewage  disposal  has 
been  made  bv  an  American  engineer. 


In  connection  with  sewer  construction  several 
large  schemes  have  recently  been  brought  a  stage 
nearer  to  practical  execution.  In  Manchester 
very  large  extensions  to  the  sewerage  system  have 
been  approved,  and  the  work  of  construction  will 
shortly  be  commenced,  and  at  Bradford  a  contract 
for  a  large  tunnel  outfall  sewer  Iia6  been  let  at 
a  cost  of  over  £100,000.  At  New  York  the  pro- 
posals made  by  the  Commission  which  has  been 
investigating  the  pollution  of  the  harbour  will 
Involve  the  construction  of  large  intercepting 
sewers  to  pick  up  the  numerous  existing  outlets 
and  bring  the  sewage  to  single  outfalls  in  the 
separate  districts.  At  St.  Petersburg,  where  the 
provision  of  a  modern  system  of  sewerage  has  been 
under  consideration  for  a  number  of  years,  an 
engineer  has  at  last  been  appointed  and  the  work 
of  preparing  a  definite  scheme  has  now  been  taken 
in  hand. 

Special  types  of  6ewer  construction  have  been 
described  in  the  technical  journals  on  several 
occasions,  notably  reinforced  concrete  6ewers  of 
large  6ize  in  our  American  contemporaries,  and 
at  home  the  large  L.C.C.  southern  outfall  sewer 
constructed  partly  of  brickwork  and  partly  o{ 
ca6t-iron. 

SPECIAL    TYPES    OF    OUTFALL    SEWERS. 

In  addition  to  these,  several  unusual  forms  of 
sea-outfalls  have  been  carried  out.  One  of  these 
was  described  in  a  paper  by  Mr.  J.  S.  Brodie, 
M.IN8T.C.E.,  borough  engineer  of  Blackpool,  at 
the  Sanitary  Congress  at  York.  It  consisted  of 
an  extension  to  an  existing  sea-outfall,  and  was 
made  up  of  steel  tubes  3  ft.  diam.,  which  were 
bolted  together  and  the  ends  closed.  The  whole 
length  was  then  floated  into  the  sea,  towed  for 
three  miles  by  a  steam  tug,  and  adjusted  at  high- 
water  over  the  position  for  which  it  was  intended. 
As  the  tide  ebbed  the  complete  length  of  sewer 
dropped  into  its  permanent  position,  the  plugs 
were  removed,  oik;  end  was  bolted  to  the  flange 
of  the  existing  outfall  sewer,  and  the  new  exten- 
sion was  then  ready  for  the  passage  of  the  sewage. 
Another  case  was  an  effluent  pipe  66  in.  in  diam. 
laid  at  Rochester,  N.Y.,  to  discharge  the  sewage 
"ffluent  into  Lake  Ontario  at  a  point  7,000  ft. 
from  the  shore  in  about  50  ft.  of  water.  An  in- 
teresting description  of  the  pipe  and  the  special 
method  devised  for  fixing  the  outlet  end  perma- 
nently on  the  bed  of  the  lake  was  given  in  the 
''""'"'  'A  September  29th,  1912. 

A  novel  feature  of  the  new  sewage  disposal 
works  at  Baltimore  is  the  effluent  outfall,  which 
consists  of  two  lines  of  pipes,  5  ft.  diam.,  and 
*ach  2,500  ft.  long,  constructed  of  wood-staves, 
and  laid  on  pile  trestles  in  the  river.  Each  length 
of  2,500  ft.  was  prepared  in  two  sections  of  1,250 
ft.  each  on  the  top  of  th'e  trestle  work.  When 
one  section  was  ready  to  be  lowered  into  position 
steel  bands  were  passed  round  it.  at  about  20  ft. 


intervals  and  hung  from  vertical  rods,  threaded 
for  the  greater  part  of  their  length,  and  carried 
by  nuts  from  the  timber  work  at  the  top.  One 
man  with  a  wrench  was  stationed  at  each  of  these 
points  of  support,  and  at  a  given  signal  all  the 
nuts  were  simultaneously  given  one  complete  turn, 
thus  lowering  the  pipe  very  gradually.  Weights, 
consisting  of  boxes  filled  with  sand,  were  placed 
On  the  top  of  the  pipe  to  assist  in  sinking  it. 
When  in  position  the  pipe  was  fastened  down  by 
timber  caps  bolted  to  the  piles,  and  the  two  sec- 
tions of  each  pipe  were  joined  together  by  bolting 
up  flanges  attached  to  the  end6  of  the  wood- 
staves.  This  type  of  pipe  for  large  sizes  has  been 
used  in  considerable  lengths  for  water  supply 
mains  in  America,  and  several  firms  appear  to 
make  a  speciality  of  manufacturing  it,  but  this  is 
the  first  instance  of  which  we  are  aware  in  which 
it  has  been  adopted  for  a  submerged  sewage  out- 
fall. Cases  are  frequently  cropping  up  where  brick 
6ewers,  constructed  some  years  ago  without  due 
regard  to  the  volume  of  sewage  they  would  have 
to  take,  have  been  found  to  be  considerably  too 
large  in  diameter,  and  consequently  difficult  to 
keep  clean.  This  problem  has  been  solved  at 
Hampstead  by  the  Borough  Engineer,  Mr.  O.  E. 
Winter,  Assoc. M  .inst.c.e.,  in  an  interesting 
manner.  He  constructed  smaller  pipe  sewers 
inside  the  brick  sewers,  the  space  between  the  two 
being  filled  in  with  concrete.  Full  details  of  this 
work  were  given  in  a  paper  by  Mr.  Winter,  which 
appeared  in  these  pages  on  August  16th,  1912, 
and  it  was  considered  sufficiently  interesting  to 
be  printed  in  full  in  one  of  our  American  con- 
temporaries. 

TllL     INTERCEPTING     TRAP. 

One  of  the  most  important  events  of  the  past 
year  was  the  publication  of  the  report  of  the 
Departmental  Committee  appointed  by  the  Presi- 
dent of  the  Local  Government  Board  to  consider 
the  question  of  the  use  of  the  intercepting  trap 
in  house  drains.  The  conclusions  arrived  at  by 
the  Committee  affect  the  construction  of  house 
drains  and  the  ventilation  of  sewers,  and  will  un- 
doubtedly have  considerable  influence  upon  these 
branches  of  sanitary  work  in  the  future.  The  con- 
clusions of  the  report  were  printed  in  full  in  these 
columns  on  September  6th,  1912,  together  with 
various  extracts  from  the  report  itself.  The  main 
feature  of  the  report  is  the  expression  of  opinion 
that  the  necessity  of  the  intercepting  trap,  on 
bacteriological  or  epidemiological  grounds,  has  not 
been  established,  and  that  it  is  only  in  exceptional 
circumstances  that  it  may  be  required.  The  in- 
vestigations carried  out  by  the  Committee,  and 
the  various  experiments  made  by  others  on 
previous  occasions  in  connection  Avith  the  bacteri- 
ology of  sewer  and  drain  air,  are  all  extremely  in- 
teresting, and  are  well  set  out  in  the  report.  Even 
more  interesting  are  the  results  of  the  experience 
gained  in  the  town  of  East  Grinstead,  where  the 
intercepting  trap  is  non-existent,  and  the  par- 
ticulars given  of  the  practice  in  Germany. 

The  great  point  is  that  the  Departmental  Com 
mittee  were  satisfied  that  the  intercepting  trap 
can  safely  be  omitted  from  house  drain  connections 
to  sewers,  and  if  this  policy  is  adopted  by  the 
Local  Government  Board  several-  important, 
advantages  will  result  in  the  future.  In  the  first 
place  a  large  number  of  blockages  of  house  drains 
will  be  prevented.  Secondly,  fresh-air  inlets  will 
not  be  required,  and  the  possibility  of  a  large 
number  of  outlets  for  drain  air  close  to  doors, 
windows,  and  paths,  due  to  defective  mica  flaps. 
will  be  avoided.  Thirdly,  the  problem  of  sewer 
ventilation  will  be  solved  and  sewer  ventilating 
columns  will  be  rendered  unnecessary.  Some  time 
will,   of  rourse,   elapse   before   the   effects  of  the 
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omission  of  the  intercepting  trap  can  become 
apparent  to  any  great  extent,  but  the  facts 
brought  out  by  these  investigations  must  have  con- 
siderable influence  upon  sanitary  work  generally. 
The  recommendation  that  iron  drains  should  be 
used  for  house  connections  will  alone  help  to  raise 
the  standard  of  house  drainage  work,  and  thus 
tend  to  improve  the  quality  of  this  class  of  work, 
while  the  use  of  closed  inspection  boxes  in  the 
manholes  instead  of  open  channels  will  do  away 
with  the  insanitary  condition  due  to  foul  manholes 
and  prevent  the  possibility  of  sewage  leaking  into 
the  subsoil  under  houses  from  defective  inspection 
chambers,  unknown  to  the  occupier,  at  times  when 
the  drain  becomes  blocked. 

This  report  has  naturally  formed  the  subject  of 
discussion  at  a  large  number  of  meetings  of 
various  institutions  during  the  last  three  months 
of  the  past  year,  and  although  in  one  case  a 
praiseworthy  attempt  was  made  to  lead  the  discus- 
sion into  a  practical  direction,  it  has  in  nearly  all 
cases  degenerated  into  a  repetition  of  arguments 
for  and  against  the  use  of  the  trap,  together  with 
criticisms  of  the  report  and  the  methods  of  investi- 
gation adopted  by  the  Committee.  From  the 
printed  reports  of  these  discussions  there  would 
appear  to  be  quite  as  many  ill  favour  of  the  aboli- 
tion of  the  trap  as  those  who  wish  to  retain  it,  and 
we  felt  it  necessary  to  point  out,  in  a  "  Minute  " 
on  November  15tli  last,  the  futility  of  repeating 
the  pros  and  eons  after  the  Local  Government 
Board  Committee  had  been  eonsidering  them  for 
four  years,  and  that  it  would  be  much  more  use- 
ful to  discuss  the  best  method  of  putting  the 
recommendations  contained  in  the  report  into 
practical  effect.  The  wastes  from  sinks  and  baths 
are  already  disconnected  from  the  drains  at  the 
gullies,  and  it  is  not  to  be  supposed  that  the 
inventive  ingenuity  of  our  experienced  anitary 
engineers  and  sanitary  appliance  manufacturers  is 
unequal  to  the  task  of  discovering  some  means  of 
effectively  disconnecting  the  water-closets  and 
rain-water  pipes  from  the  drains  w'thout  having 
recourse  to  an  appliance  which  would  perpetuate 
the  defects  of  the  intercepting  trap. 

The  ultimate  result  of  the  meeting  arranged  to 
discuss  this  subject  by  the  Royal  Sanitary  Insti- 
tute was  more  practical  than  most  of  the  other 
similar  meetings.  It  was  found  impossible  to  hear 
all  those  who  wished  to  speak  on  one  evening,  and 
at  the  adjourned  meeting  on  November  19th  the 
points  raised  in  our  "  Minute  "  of  the  previous 
week  were  dealt  with  by  some  of  the  speakers,  and 
it  was  pointed  out  that  the  provision  of  a  second 
trap  on  the  outlet  of  each  w.c.  would  effectively 
disconnect  all  the  sanitary  fittings  in  a  house  from 
the  drain.  This  meeting  had  the  advantage  of 
hearing  a  contribution  to  the  discussion  from  one  of 
the  members  of  the  Local  Government  Board  Com- 
mittee, whose  report  was  being  dealt  with, and  he  con- 
sidered that  a  weak  trap  on  the  drain  and  a  puff-pipe 
between  the  trap  of  the  closet  and  the  connection 
with  the  soil-pipe  might  form  a  suitable  safeguard 
which  would  avoid  the  difficulties  of  the  intercept- 
ing trap. 

It  is  remarkable  how  many  sanitarians  appear 
to  be  unable  to  appreciate  the  teachings  of  this 
report-,  and  have  apparently  made  a  shibboleth 
of  the  intercepting  trap.  We  anticipate,  however, 
that  the  realisation  of  the  requirements  of  the  Local 
Government  Board  will  niakeit  possible  for  those  who 
have  the  courage  of  their  convictions  to  omit  the  trap 
in  the  future,  and  that  before  long  an  increase  of 
evidence,  such  as  that  which  is  already  available 
at  East  Grinstead  and  some  foreign  towns,  will 
convince  even  the  most  conservative  sanitary 
engineer  or  surveyor  that  the  Local  Government 
Board  Committee  have  done  their  work  thoroughly, 
and  that  their  conclusions  are  sound. 

The  excellent  paper  by  Mr.  E.  Willis,  A.SS0 
INST.C.E.,  engineer  and  surveyor  to  the  Urban  District 
Council   of  Chiswick,  which   was  printed   in  these 


pages  on  December  13th  last,  dealt  with  the  report 
m  an  able  manner.  Mr.  Willis  agreed  with  our 
own  opinion  that  the  report  is  a  valuable  one,  and 
he  not  only  expressed  the  opinion  that  the  death- 
blow of  the  intercepting  trap  had  fallen,  but 
suggested  some  useful  points  for  consideration 
when  these  traps  are  omitted  from  house  drains  in 
the  future.  Among  these  points  the  most  useful 
were  that  effective  double  seals  should  be  provided 
on  water-closets  and  all  other  sanitary  fittings; 
that  all  ventilating  pipes  should  be  carried  tip 
above  the  ridge  of  the  roof;  that  all  waste  pipes 
should  be  treated  as  soil-pipes;  and  that  statutory- 
regulations  should  be  issued  requiring  the  examina- 
tion of  house  drains  not  less  than  once  in  every 
siv  mouths. 

SEWER    VENTILATION. 

This  iubject,  of  perennial  interest  to  all  muni- 
cipal engineers,  has  been  dealt  with  on  several 
occasions  recently,  notably  in  a  paper  prepared 
bj  Mr.  T.  de  Courcy  Meade,  u.inst.c.e.,  city 
surveyor  of  Manchester,  for  the  Congress  of  the 
Royal  institute  of  Public  Health  in  Berlin.  This 
paper  is  full  of  information  on  the  subject,  and 
the  results  of  the  experiments  carried  out  in 
London  and  Manchester  are  particularly  valuable. 
The  observations  on  air  currents  in  sewers  showed 
that,  where  sufficient  free  openings  were  pro- 
vided, the  direction  and  force  of  the  wind  exer- 
cised a  great  influence,  and  overbalanced  all  other 
locaJ  conditions  due  to  temperature,  gradients, 
character  of  sewage,  and  so  forth.  This  fact  is 
now  becoming  more  generally  known,  and  is 
being  recognised  as  'the  most  important  factor 
which  has  to  be  taken  into  consideration  in  any 
attempts  tu  solve  the  problem. 

Methods  of  deodorising  sewer  air  have  also 
been  referred  bo  in  this  and  other  journals.  One 
of  the  most  interesting  descriptions  is  that  of  a 
test  covering  a  period  of  three  months,  which  was 
made  at  Winnipeg,  in  Canada,  in  1910,  to  deter- 
mine the  efficiency  of  ten  Beeman  sewer  deodori- 
sing _  machines  fixed  in  manholes.  Each  machine 
consists  of  a  reservoir  containing  wood  alcohol, 
the  fumes  from  which  impinge  upon  a  platinised 
porcelain  disc  about  U  in.  in  diameter.  The  disc 
is  first  heated  to  cherry  redness,  and  remains  in- 
candescent as  long  as  the  alcohol  fumes  are  sup- 
plied to  it;  and  the  combustion  of  the  alcohol 
fumes  produces  formalin  in  sufficient  quantities 
to  deodorise  the  sewer  air  when  it  emerges  from 
the  manhole.  The  cost  of  operation  per  day  is 
stated  to  vary  between  4£d.  and  9d.  for  each 
machine,  not  including  capital  charges.  It  was 
found  that  the  machines  will  deodorise  the  sewer 
air,  but  the  city  bacteriologist  reported  that  no 
bacteria  were  found  in  the  sewer  air  either  before 
or  after  passing  through  the  machine,  and  that 
the  formalin  is  not  in  sufficient  quantities  nor  in 
contact  with  the  air  a  sufficient  length  of  time  to 
have  any  effect  upon  them,  even  if  they  did  exist 
in  the  sewer  air.  However,  the  city  authorities 
ordered  a  further  fifty  machines  and  had  them 
installed,  and  they  are  presumably  all  now  in 
work. 

By  far  the  greatest  influence  upon  the  ques- 
tion of  sewer  ventilation  will  be  caused  by  the 
report  of  the  Departmental  Committee  of  the 
Local  Government  Board  upon  the  use  of  the 
intercepting  trap  in  house  drains.  The  chief 
argument  brought  forward  by  those  who  advo- 
cate its  abolition  is  the  liability  of  the  intercept- 
ing trap  to  become  blocked,  thereby  causing  the 
sewage  to  back  up  in  the  manhole  and  leak  out 
into  the  soil  around  and  under  the  house.  In- 
cidentally, of  course,  the  omission  of  these  traps 
would  provide  a  very  large  number  of  ventilating 
shafts  For  tho  sewers,  practically  one  on  each 
house,  and  this  is  exactly  the  method  which  has 
been  advocated  by  a  number  of  people  in  the  past 
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as  the  only  practical  solution  of  the  problem  of 
sewer  ventilation. 

A  considerable  amount  of  the  investigations  of  the 
Local  Government  Board  Committee  was  devoted  to 
sewer  and  drain  air  and  sewer  ventilation,  and  among 
their  conclusions  the  following  have  an  important 
bearing  upon  this  subject.  In  the  first  place, 
they  state  that  "the  bacteriological  evidence  un- 
doubtedly indicates  that  the  bacterial  danger  of 
sewer  air  is  incomparably  less  than  the  bacterial 
danger  of  drain  air,  and  that  therefore  the  entry 
of  sewer  air  into  a  house  is  of  correspondingly 
smaller  importance  bacterially  than  the  entry 
of  drain  air."  Secondly,  they  express  the  opinion 
that  "  too  much  importance  has  been  attached  to 
the  question  of  sewer  ventilation,  for  there  is  a 
considerable  amount  of  evidence  which  indicates 
that  the  necessity  for  ventilation  of  sewers  has 
been  exaggerated."  The  report  also  mentions 
towns  in  this  country,  particularly  East  Grin- 
stead,  and  in  Germany  where  the  intercepting 
trap  is  not  used,  and  the  records  demonstrate 
that  its  omission  has  had  no  evil  effects.  This  report 
undoubtedly  supports  the  arguments  of  those  who 
advocate  the  ventilation  of  sewers  by  means  of  the 
soil  or  vent-pipes  on  house  drains.  Naturally  all 
intercepting  traps  cannot  be  taken  out  at  once,  or 
even  in  a  few  years'  time,  but  if  they  are  in  future 
omitted  in  new  house  drains  and  the  other 
recommendations  of  the  Local  Government  Board 
Committee  are  also  carried  out,  we  can  imagine 
a  state  of  affairs  some  years  hence  when  all  sewers 
will  be  more  efficiently  flushed  and  cleansed  than 
they  are  at  the  present  time,  all  house  drains  will 
be  of  cast  iron  with  closed  inspection  boxes  in  the 
manholes,  every  house  will  ventilate  the  sewer, 
and  there  will  be  no  fresh  air  inlets  and  no  open 
manhole  covers  or  openings  leading  to  the  sewer 
except  the  open  ends  at  the  tops  of  the  soil  or 
vent-pipes  on  the  house  drains.  Under  such  con- 
ditions the  problem  of  sewer  ventilation  would 
be  solved,  as  far  as  we  can  judge  with  our  present 
knowledge  of  the  subject.  If  that  be  the  case, 
then,  although  the  intervening  period  of  transi- 
tion may  be  of  considerable  duration,  it  behoves 
everyone  who  has  anything  to  do  with  the  matter 
to  put  aside  all  minor  criticisms,  avoid  perpetual 
discussions  of  the  pros  and  cons,  drop  the  non- 
jjossumus  attitude,  and  set  to  work  to  bring  nearer 
the  time  when  the  conditions  described  above  shall 
have  been  attained. 

INFILTRATION    OF    SUBSOIL    WATER   INTO    SEWERS. 

This  is  a  subject  of  importance  in  all  systems 
of  sewers,  but  particularly  in  those  where  the 
sewage  has  to  be  pumped  and  purified.  It  varies 
considerably  in  different  towns,  and  is  naturally 
highest  where  the  sewers  are  laid  in  waterlogged 
grounds.  From  some  details  published  in  the 
early  part  of  last  year,  it  appears  that  much 
trouble  has  been  experienced  from  this  source 
in  American  towns.  In  some  cases  the  amount 
of  subsoil  water  has  been  found  to  be  as  much  as 
the  daily  dry  weather  flow  of  sewage,  while  in 
others  it  has  been  as  high  as  40,000,  50,000,  and 
even  70,000  gallons  per  day  per  mile  of  sewer. 
These  difficulties  have  led  to  greater  care  being 
taken  in  making  sewers  as  water-tight  as  possible, 
;mrl  this  subject  was  dealt  with  in  considerable 
detail  in  an  interesting  article  which  appeared  in 
i  lie  Canadian  Engineer  of  January  25th,  1912. 
A  number  of  causes  of  failures  and  leaks  in 
pipe  Bewers  are  giveiij  and  three  general  ways 
of  :  pplying  waterproofing  are  given,  viz. :  (1)  To 
have  the  material  of  the/structure  and  the  joints 
impervious,  which  will  prevent  leakage  in  either 
direction;  (2s)  to  coat  the  outside  of  the  sewers 
if  the  object  is  to  prevent  infiltration  into  the 
sewers ;  and  (3)  to  coat  the  inside  of  the  sewer  if 
;equired  to  prevent  leakage  of  the  sewage 
into     the     surrounding     ground.       The     various 


methods  of  applying  these  three  systems  and  the 
question  of  the  best  materials  to  adopt  under 
varying  conditions  are  dealt  with  in  detail,  and 
should  be  useful  for  reference  by  anyone  who  has 
to  contend  with  this  difficulty. 

SEWAGE    DI9POSAL. 

The  following  quotation  from  a  paper  on  "  The 
Chemistry  of  Sewage  Purification,"  by  Dr.  Arthur 
Lederer,  chemist  and  bacteriologist  to  the  sani- 
tary district  of  Chicago,  expresses  very  clearly 
the  state  of  affairs  in  connection  with  sewago  dis- 
posal at  the  present  time  and  the  needs  for  the 
future : — 

"  The  deeper  the  writer  progresses  into  the  field 
of  sewage  disposal  the  more  he  realises  the  amount 
of  work  that  is  still  required  to  make  it  an  exact 
science  or  art.  The  co-operation  of  biologists, 
entomologists,  chemists,  and  sanitary  engineers 
is  required.  The  sanitary  chemist  is  mostly  con- 
cerned with  the  investigations  of  the  biologic 
features,  a  thorough  knowledge  of  which  will 
materially  aid  in  bringing  about  a  better  under- 
standing of  the  facts  already  accumulated,  as  well 
as  the  solution  of  new  problems.  For  the  indus- 
trial chemist  the  most  fertile  field  for  investiga- 
tion is  the  ultimate  solution  of  the  sludge  ques- 
tion. At  present  we  are  able  to  reduce  the  quan- 
tity of  sludge  to  a  minimum,  and  to  prevent 
offence,  but  we  realise  that  certain  constituents, 
even  though  6inall  in  quantity,  may  some  day  prove 
of  commercial  service.  The  economies  to  be 
obtained,  however,  will  be  available  only  in  large 
plants,  where  careful  operation  is  possible." 

SLUDGE    DISPOSAL. 

The  sludge  problem  still  remains  unsolved. 
Taking  the  word  "  disposal  "  in  the  sense  ot 
"getting  rid  of,"  the  method  described  by  Mr. 
H.  W.  Coales  in  our  correspondence  column  of 
February  2nd,  1912,  would  appear  to  be  very  effec- 
tive. In  this  case  it  was  found  possible  to  burn 
air-dried  sludge  without  the  addition  of  coal  or 
wood,  leaving  only  an  inoffensive  fine  red  ash, 
easy  to  handle  and  of  such  a  character  that  it 
served  to  lighten  clay  soil.  On  the  other  hand, 
attempts  are  still  being  made  to  produce  a  market- 
able manure  from  sewage  sludge,  and  this  is  done 
successfully  by  the  Native  Guano  Company,  which 
continues  to  take  the  pressed  cake  from  the 
Kingston-on-Thames  Sewage  Works,  where  the 
ABC  process  has  been  retained  under  municipal 
management  since  the  termination  of  the  agree- 
ment with  the  Native  Guano  Company.  At  Old- 
ham Dr.  Grossmann's  process  has  been  adopted  for 
dealing  with  the  whole  of  the  .sludge,  and  at  Nor- 
wich a  special  company  has  been  formed  to  take 
over  the  sludge  produced  by  the  hydrolytic  tanks. 
In  both  these  cases  we  believe  it  is  proposed  to  pro- 
duce marketable  manure,  in  addition  to  the  extrac- 
tion of  the  grease  in  the  case  of  Oldham.  The 
published  particulars  available  to  date  with  refer- 
ence to  the  cost  of  disposal  by  these  methods  are, 
however,  insufficient  to  allow  of  a  definite  conclu- 
sion as  to  the  economical  value  of  these  processes 
from  the  point  of  view  of  the  total  cost  of  getting 
rid  of  the  sludge.  We  have  also  heard  indirectly  of 
an  additional  method,  in  which  it  is  proposed  in 
the  process  of  precipitation  to  use  special 
chemicals  whereby  the  resultant  sludge  would  be 
enriched,  and  thus  rendered  exceptionally  valu- 
able from  a  manurial  point  of  view.  Dr.  Gross- 
mann's system  of  treating  the  sludge  by  distilla- 
tion with  superheated  steam  and  the  process  in  use 
at  Bradford  may  be  suitable  for  exceptional  cases, 
such  as  at  Oldham  and  Bradford,  but  it  may  be 
gathered  from  the  last  annual  report  of  the  Leeds 
sewerage  engineer  that  special  methods  of  these 
types  will  not  necessarily  be  successful  when  deal- 
ing with  other  kinds'  of  exceptional  sewage  or  even 
with  ordinary  domestic  sewage. 

It  is  fairly  evident  that  in  all  schemes  where 
attempts  are  made  to  secure  some  income  from  the 
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aale  of  a  product  from  sewage  sludge  the  cost  of  the 
process  is  high,  both  for  initial  outlay  and  for 
maintenance,  and,  so  far  as  we  know,  in  no  case 
does  the  return  from  the  sale  of  the  product  do 
more  than  cover  a  portion  of  the  cost  of  produc- 
tion. Where  it  is  important  that  the  sludge 
should  be  got  rid  of — i.e.,  taken  completely  away 
from  the  place  at  all  costs — there  may  be  some 
justification  for  high  expenditure.  On  the  other 
hand,  it  will  probably  be  found  more  satisfactory 
in  many  cases  to  avoid  excessive  outlay,  and  rather 
to  endeavour  to  secure  the  utmost  reduction  by 
natural  means  of  the  quantity  of  sludge  produced, 
and  its  production,  also  by  natural  means,  as  far 
as  possible,  in  an  inoffensive  state.  In  this  direc- 
tion the  best  results  are  being  obtained  by  two 
methods — the  Imhoff  tank  and  Dibdin's  slate  beds. 

The  Imhoff  tank  has  found  much  favour  in 
America,  where  it  has  been  adopted  for  a  number 
of  schemes.  Particulars  have  appeared  from  time 
to  time  in  our  columns  of  the  results  obtained  with 
this  tank,  and  the  chief  feature  is  that 
by  leaving  the  sludge  to  accumulate  for 
from  three  to  six  months  in  a  separate 
chamber,  undisturbed  by  the  flow  of  fresh 
sewage  through  the  tank,  the  originally 
slimy,  sticky,  suspended  organic  matters  undergo 
a.  process  of  digestion  whereby  their  character  is 
largely  changed,  and  the  solids  in  the  sludge  dis- 
charged are  of  a  granular  nature,  which  rapidly 
gives  up  its  liquid  content  upon  a  suitable  draining 
bed,  and  leaves  behind  an  inoffensive,  easily 
handled  residue  of  an  earthy  nature,  which  is  very 
suitable  for  use  as  manure.  In  such  a  process  the 
quantity  of  dried  sludge  is  naturally  much  less 
than  in  the  case  of  any  process  where  the  sludge 
is  produced  by  chemical  precipitation.  This 
applies  also  to  the  humus  discharged  from  the 
Dibdin  slate  beds.  Only  a  few  weeks  ago  we 
printed  particulars  of  the  amount  of  humus  pro- 
duced by  this  process  at  High  Wycombe.  Refer- 
ence to  these  details  (The  Surveyor,  Decem- 
ber 6th,  1912)  6hows  that  1'66  cubic  yards  of  dried 
humus  (72  per  cent,  water)  per  1,000,000  gallons  of 
sewage  treated  was  produced  from  the  slate  beds. 
In  the  case  of  the  Imhoff  tank  it  is  generally  esti- 
mated that  the  quantity  of  sludge  of  50-60  per 
cent,  water  content  per  head  per  annum  would 
amount  to  006  cubic  metre,  which  represents 
approximately  6  cubic  metres,  or  about  8  cubic 
yards,  per  1,000,000  gallons  of  sewage,  as  against 
the  1'66  cubic  yards  of  humus  with  72  per  cent, 
moisture  from  Dibdin's  slate  beds.  The  experi- 
ments made  with  the  latter  by  the  eminent  firm 
of  horticulturists,  as  described  in  these  pages,  indi- 
cate that  it  had  a  distinct  value  for  horticultural 
purposes,  and  it  must  also  be  observed  that  the 
tiiate  beds  alone,  of  all  methods,  work  under 
aerobic  conditions,  and  are  the  least  likely  of  all 
known  systems  to  cause  a  nuisance  from  smell. 
This  is  confirmed  by  the  reports  of  the  Royal  Com- 
mission on  Sewage  Disposal,  which  state  definitely 
that  no  nuisance  from  smell  could  be  detected 
during  the  investigations  made  at  Devizes,  and 
Machynlleth.  Apart  from  the  question  of  the 
actual  amount  of  solids  in  suspension  discharged 
from  these  slate  beds  in  tons  or  cubic  yards,  the 
actual  cost  of  the  sewage  disposal  at  Devizes  when 
the  system  of  treatment  was  chemical  precipita- 
tion was  £700  per  annum.  Since  the  slate  beds 
have  been  in  use  this  figure  has  dropped  to  £200. 
This  comparison  is  one  that  can  be  understood 
even  by  the  most  ignorant  layman,  and  cannot 
well  be  brushed  aside  by  even  the  most  highly 
educated  scientific  expert.  Further,  at  Devizes, 
when  chemical  precipitation  was  in  use,  there  was 
an  enormous  accumulation  of  pressed  sludge  cake, 
which  it  was  impossible  to  get  rid  of,  while  with 
slate  beds  there  is  no  large  accumulation  of  sludge. 

In  this  connection  it  may  be  useful  to  compare 
the  quantity  of  sludge  produced  at  several  places. 
In  the   following  table  the  volume    -jf    sludge    is 


reduced  in  each  case  to  a  72  per  cent  moisture 
content  in  order  to  form  a  correct  comparison  with 
the  humus  from  the  slate  beds  at  High  Wycombe : 

Sludge  72  per  cent 
Type  of  treatment.      pe*—    o£ 
sewage. 


Manchester  ...  Septic  and  sedi- 
mentation tanks 

Withington  ...      Detiitus  and  sedi- 

mentation tanks 

Leeds       ...  ...     Chemical   precipi- 

tation 

High  Wycombe  ...     Slate  beds 


•8  tons 


60  tons 
1-26  tons 


ROYAL    COMMISSION    ON    SEWAGE   DISPOSAL. 

Another  important  event  of  the  past  year  was 
the  publication  of  the  eighth  report  of  the  Royal 
Commission  on  Sewage  Disposal,  dealing  with 
standards  and  tests  for  sewage  and  sewage  effluents 
discharging  into  rivers  and  streams,  and  the  in- 
timation contained  therein  that  the  next  report 
will  be  the  final,  and  will  deal  with  methods  of  dis- 
posal not  involving  water  carriage,  and  with  stan- 
dards in  regards  to  trade  effluents.  We  discussed 
the  eighth  report  at  some  length  in  a  "Minute" 
on  November  29th  last,  so  that  it  is  not  necessary 
to  go  into  minute  details  in  this  review,  but  the 
following  observations  may  be  recapitulated.  It  is 
pointed  out  that  under  the  Rivers  Pollution  Pre 
vention  Act  of  1876,  in  the  case  of  sewage  entering 
non-tidal  water's,  the  duty  is  imposed  on  the  local 
authority  of  adopting  the  best  practical  and  avail 
able  means  to  render  the  sewage  harmless  before 
it  enters  the  river,  and  no  local  circumstances  may 
be  taken  into  account.  The  effluent  by  itself  is 
alone  to  be  considered.  The  data  now  obtained 
indicate  clearly  that  the  volume  and  other  condi- 
tions of  a  stream  are  factors  which  in  ordinary 
circumstances  go  far  to  determine  whether  obvious 
nuisance  would  or  would  not  be  caused  by  the 
discharge  of  sewage  liquids  into  that  stream,  and 
the  Commissioners  reiterate  their  recommenda- 
tion that  the  law  should  be  altered  so  that  local 
authorities  should  not  be  required  to  purify  their 
sewage  more  highly  than  is  necessary  to  obviate  the 
risk  of  actual  nuisance  arising  from  its  discharge. 

This  alone  is  a  valuable  result  of  the  labours  of 
the  Commission,  as  it  opens  the  way  for  more 
reasonable  methods  of  dealing  with  local  authori- 
ties discharging  sewage  effluents  into  rivers  and 
streams  under  a  great  variety  of  conditions.  The 
Commissioners,  however,  go  a  step  further,  and 
recommend  standards  in  order  to  facilitate  the 
practical  working  of  the  above  recommendation. 
The  general  standard  requires  an  effluent  to  be  of 
such  purity  that  it  does  not  contain  as  discharged 
more  than  3  parts  per  100,000  of  suspended 
matter,  and  with  its  suspended  matters  included 
must  not  take  up  at  65°  F.  (183°  C.)  more  than 
2  parts  per  100,000  of  dissolved  oxygen  in  five 
days.  This  general  standard  is  to  be  prescribed 
by  statute,  or  by  order  of  the  proposed  Central 
Authority,  and  should  be  subject  to  modification 
after  an  interval  of  not  less  than  ten  years.  Special 
standards  are  also  recommended,  and  these  may  be 
more  stringent  or  less  stringent  than  the  general 
standard,  the  chief  factor  to  be  taken  into  con- 
sideration being  the  dilution  afforded  by  the 
stream  into  which  the  effluent  is  discharged.  Re- 
laxation from  the  general  standard  would  com- 
mence in  cases  where  the  dilution  exceeds  150 
volumes,  and  the  requirements  would  be  less  and 
less  stringent  until,  in  cases  where  the  dilution 
exceeds  500  volumes,  it  is  suggested  that  crude  sew 
age  might  be  discharged  direct  to  the  river,  subject 
to  possible  requirements  of  screens  or  detritus 
tanks.  Valuable  observations  are  included  in  the 
report  upon  the  manner  in  which  these  standards 
should  be  administered  by  the  proposed  Rivers 
Boards  and  Central  Authority. 

In  this  connection  it  is  interesting  to  note  that 
within  three  weeks  after  the  publication  of    this 
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report  complaint  was  made  by  a  county  council 
with  regard  to  the  sewage  effluent  discharged  by 
a  town  into  a.  river  under  its  jurisdiction.  The 
town  authorities  immediately  referred  to  the 
recommendation  made  by  the  Royal  Commission 
in  its  eighth  report,  to  the  effect  that  even  crude 
sewage  might  be  discharged  without  treatment 
beyond  screens  or  detritus  tanks  where  the  dilu- 
tion afforded  by  the  river  was  over  5U0  volumes, 
and  in  their  case  it  was  1,400  volumes!  From 
this  incident  it  is  obvious  that  if  confusion  is  to 
be  avoided  it  is  incumbent  upon  the  Government  to 
take  step3  to  introduce  legislation  for  the  purpose 
of  placing  the  recommendations  of  the  Royal 
Commission  upon  the  Statute  Book  as  quickly  as 
possible.  Up  to  the  time  of  writing  nothing 
appears  to  have  been  done  in  this  direction, 
although  the  Prime  Minister,  in  reply  to  a  ques- 
tion in  the  House  of  Commons  in  ^November  last, 
stated  that  he  understood  that  the  President  of 
the  Local  Government  Board  was  preparing  a  Bill 
dealing  with  the  protection  of  water  supplies. 
Possibly  this  may  be  brought  forward  in  the  next 
session  of  Parliament,  when  the  Government  may 
be  less  fully  occupied  with  contentious  measures 
than  in  recent  sessions. 

Consideration  of  the  proposed  standards  shows 
that  the  amount  of  suspended  solids  in  a  sewage 
effluent  is  to  be  strictly  limited  in  order  to  prevent 
deposits  of  sludge  in  streams,  and  the  consequent 
nuisance  which  is  bound  to  arise  when  they  occur. 
This  is  very  necessary,  and  is  not  difficult  of 
attainment  if  suitable  tanks  and  other  works  are 
provided  and  properly  managed.  On  the  other 
hand,  the  organic  matters  in  solution  are  to  be 
reduced  to  such  an  extent  that  the  dissolved 
oxygen  present  in  the  river  water  will  be  sufficient 
to  satisfactorily  oxidise  them  without  being 
depleted  to  such  an  extent  as  to  cause  a  nuisance. 
This  is  exceedingly  practical  and  very  reasonable 
and  just  as  between  the  various  towns  and  districts 
in  the  same  watershed,  and  should  have  the  even- 
tual result  of  preventing  the  pollution  of  all  water 
courses  without  involving  the  local  authorities  in 
unnecessary  expense,  or  causing  a  public  nuisance. 
It  is  distinctly  stated,  further,  that  whatever  be 
the  standard  adopted,  under  no  circumstances 
must  compliance  with  that  standard  be  held  to 
justify  the  use  for  drinking  purposes  of  streams 
receiving  those  effluents  without  subsequent 
treatment  by  the  waterworks  authority. 

With  regard  to  the  dissolved  oxygen  absorbed 
test,  while  admitting  that  it  requires  a  longer 
time  and  is  somewhat  lees  easy  to  work  than  the 
test  for  oxygen  absorbed  in  four  hours  from  per- 
manganate, the  Commissioners  consider  that  it 
is  to  be  preferred,  because  they  have  found  in 
practice  that  it  reflects  more  accurately  than  the 
permanganate  test  the  observed  conditions  of  the 
streams,  that  it  represents  more  naturally  the 
actual  i>rocess  which  takes  place  in  the  river 
water,  and  that  laboratory  experiments  have 
shown  that  it  is  the  more  delicate  test  of  the  two, 
i.e.,  it  shows  smaller  differences  in  quality  of 
water.  Among  other  valuable  suggestions  made 
in  this  report  is  one  requiring  the  provision  of 
suitable  tanks  or  other  works  so  constructed  as 
to  facilitate  accurate  gauging  and  drawing  of 
average  samples.  With  regard  to  tidal  waters,  it 
is  not  suj  bat  the  general  standard  should 

apply  automatically  to  these  as  in  the  case  of  non- 
tidal  waters,  but  where  a  standard  is  considered 
necessary  the  Commissioners  think  that  the  prin- 
ciple recommended  in  regard  to  special  standards 
for  streams  might  usefully  be  applied.  It  is  not 
proposed  that  tLe  standards  should  apply  to  storm- 
water  sewage,  but  the  recommendations  made  in 
the  fifth  report  are  repeated,  as  it  is  considered 
that   tL  of   these    would   prevent   the 

occurrence  of  nuisance. 

Although   no  formal   discussion   of   the   eighth 


report  at  any  meeting  of  importance  had  taken 
place  up  to  the  time  of  writing,  several  expres- 
sions of  opinion  were  voiced  incidentally  at  one 
meeting  towards  the  end  of  the  year,  when  two 
medical  officers  of  health  and  one  consulting 
chemist  referred  ta  the  proposed  standards  as 
retrograde  in  character.  This  is  curious,  in  view 
of  the  fact  that  the  Commissioners  must  have 
been  influenced  very  largely,  if  not  entirely,  by 
their  official  chemists  in  recommending  the  pre- 
scribed standards  and  tests.  When  chemists 
disagree  in  a  matter  of  this  kind  engineers  must 
use  their  own  judgment  and  act  accordingly. 

STANDARDS  FOR  SEWAGE  EFFLUENTS  IN  THE 
UNITED  STATES. 

Considerable  discussion  has  taken  place  in 
America  during  the  past  year  upon  the  question 
of  standards,  and  in  several  cases  the  purity  of 
effluents  discharged  under  various  conditions  has 
been  fixed.  In  one  case  an  agreement  has  been 
made  with  a  Sewerage  Commission  (Bronx  Valley) 
under  which  the  quality  of  the  sewage  effluent 
is  to  be  10  per  cent,  better  than  that  of  the  raw 
sewage  "  upon  an  absolute  j^utrescibility  scale." 
In  the  case  of  New  York  Harbour  the  Metropoli- 
tan Sewerage  Commission  has  issued  a  report, 
giving  its  opinion  as  to  the  degree  of  clean- 
ness which  is  necessary  and  sufficient  for 
the  water  of  the  harbour.  Among  the  stipula- 
tions set  forth  in  this  report  we  find  (a)  the  dis- 
charge of  sewage  shall  not  materially  contribute 
to  the  formation  of  deposits  injurious  to  naviga- 
tion, and  (b)  except  in  the  immediate  vicinity  of 
docks,  piers,  and  sewer  outfalls  the  dissolved 
oxygen  in  the  water  shall  not  fall  below  3'0  c.c. 
per  litre  of  water.  With  60  per  cent,  of  sea 
water  and  40  per  cent,  of  land  water,  and  at  the 
extreme  summer  temperature  of  80°  Fahr.,  3'0 
c.c.  of  oxygen  per  litre  corresponds  to  58  per  cent, 
of  saturation. 

In  addition  to  the  above  the  results  were  re- 
cently published  of  an  inquiry  into  this  subject 
made  by  a  committee  of  the  United  States 
National  Association  for  Preventing  the  Pollution 
of  Rivers  and  Waterways.  In  this  report  it  is 
not  considered  possible  to  establish  a  universal 
standard  of  purity  for  sewage  effluents,  but  it  is 
believed  to  be  feasible  to  establish  and  maintain 
appropriate  standards  of  a  general  nature  for 
waters  that  fall  within  certain  groupings.  This 
matter  will  be  dealt  with  in  detail  in  a  later 
report,  but  meanwhile  a  statement  is  made  of  the 
general  principles  which  should  govern  the  dis- 
charge of  sewage  and  waste  matters  into  rivers 
and  waterways.  These  general  principles  were 
printed  in  detail  in  these  pages  (The  Surveyor, 
November  29th,  1912,  page  744),  and  apply  to 
streams  and  lakes  from  which  water  supplies  are 
taken  without  purification,  those  from  which 
water  supplies  are  taken  and  used  after  purifica- 
tion, and  those  which  are  not  used  for  water  sup- 
ply. In  all  the  instances  here  cited  it  will  be 
noticed  that  the  chief  factor  taken  into  considera- 
tion is  the  condition  of  the  water  into  which  the 
sewage  effluent  is  discharged,  and  the  standards 
thus  rest  upon  the  same  basis  as  the  standards 
proposed  by  our  own  Royal  Commission. 

Incidentally  we  may  mention  the  fact  that  our 
contemporary  the  Engineering  Neivs,  of  New 
York,  in  its  issue  of  December  19th  last,  contains 
the  following  very  appreciative  note  upon  the 
eighth  report  of  the  Royal  Commission : '—' '  The 
new  standards  for  sewage  treatment  and  for 
sewage  disposal  without  treatment  announced  a 
few  weeks  ago  by  the  Royal  Commission  on 
Sewage  Disposal  are  as  revolutionary  for  England 
a3  they  are  rational,  scientific,  and  practicable  for 
that  or  any  other  country.  .  .  .  The  basic 
principles  underlying  the  standards  recommended 
by  the  Royal  Commission  are  in  complete  accord 
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with  the  ideas  and  practice  of  most  of  our  best 
American  engineers.  The  standards  themselves, 
however,  seem  to  be  far  in  advance  of  any  yet 
proposed  for  general  adoption  in  any  country — 
not  in  severity,  but  in  point  of  scientific  analysis 
of  the  sewage  nuisance  problem,  and  in  correlation 
of  nuisance  prevention  with  degrees  of  dilution 
and  degrees  of  treatment." 

RIVERS  POLLUTION. 

It  is  only  within  the  last  few  years  thai  the 
problem  of  preventing  the  pollution  of  rivers  and 
other  waterways  by  sewage  has  arisen  in  other 
countries,  but  it  has  recently  become  urgent  both 
in  America  and  Germany.  The  authorities  in 
these  countries  are,  however,  fortunate  in  that 
(hey  have  our  bitter  experience  of  failures  in  the 
past,  and  the  work  of  our  Royal  Commission  on 
Sewage  Disposal,  now  nearing  its  end,  to  guide 
Ui'.'m  to  some  extent  in  arriving  at  a  solution  of 
the  problem.  We  say  "  to  some  extent  "  advisedly, 
as  each  country  has  special  conditions  which  do 
not  exist  in  others,  and  this  is  particularly  the 
case  in  America,  with  its  large  rivers,  land-locked 
harbours,  like  that  at  New  York,  and  its  great 
lakes.  From  time  to  time,  especially  during  the 
past  year,  we  have  printed  extracts  from  the  re- 
ports of  engineers,  associations,  and  others  which 
have  appeared  in  our  American  contemporaries, 
and  we  have  also  dealt  with  them  editorially  as, 
although  they  are  making  use  of  our  past  experi- 
ence in  this  country  so  far  as  it  applies  to  their 
conditions,  we  also  can  learn  from  their  experi- 
ence in  several  directions.  • 

One  of  the  most  valuable  reports  dealing  with 
the  discharge  of  sewage  into  tidal  waters  is  that 
which  has  been  issued  by  the  Metropolitan  Sewer- 
age Commission  of  New  York  upon  the  state  of 
the  water  in  New  York  Harbour,  and  the  supple- 
mentary reports  which  have  been  and  are  still 
being  issued  dealing  with  the  question  of  the  best 
means  of  removing  the  present  pollution  and  pre- 
venting its  recurrence  in  the  future.  From  these 
reports  it  is  evident  that  the  condition  of  the  water 
in  New  York  Harbour  is  very  serious,  and  so  far 
as  Ave  can  gather  up  to  the  present  the  recom- 
mendations for  its  improvement  include  the  con- 
struction of  large  intercepting  sewers  for  the  pur- 
pose of  collecting  the  sewage  and  bringing  it  to 
central  stations  in  separate  districts  and  there 
treating  it  by  screening  through  coarse  and  fine 
screens  or  by  sedimentation  tanks  or  Imhoff  tanks 
in  order  to  remove  the  suspended  solids  before  dis- 
charging into  the  harbour.  Judging  from  other 
reports,  the  conditions  are  very  bad  in  the  case  of 
the  Great  Lakes,  where  the  water  is  highly  pol- 
luted for  some  considerable  distance  from  the 
shore  in  many  places,  and  is  of  greater  importance 
than  at  New  York,  because  most  of  the  towns  dis- 
charging sewage  into  the  waters  of  the  Great 
Lakes  derive  their  water  supply  for  drinking  pur- 
poses from  the  same  polluted  source,  and  often 
within  a  comparatively  short  distance  of  the  sewer 
outfall.  As  may  be  imagined,  this  state  of  affairs 
is  extremely  serious,  and  it  would  appear  that  in 
these  cases  it  will  be  necessary  for  a  number  of 
large  towns  not  only  to  purify  their  sewage,  but 
also  to  take  steps  to  render  their  drinking  water 
safe.  Both  these  requirements  will  undoubtedly 
involve  the  construction  of  works  of  considerable 
magnitude  and  the  expenditure  of  sums  of  money 
which,  in  the  aggregate,  will  be  enormous.  These 
remarks  a'pply  to  some  extent  to  Canada  as  well, 
where  some  sewage  disposal  works  are  in  course  of 
construction  and  a  number  of  others  are  projected. 
Legislation  for  the  prevention  of  rivers  pollution 
in  America  is  a  matter  for  the  separate  States  at 
present,  and  it  can  easily  be  imagined  that  com- 
plications occur  when  some  States  have  passed 
suitable  laws  for  the  purpose,  while  other  adjacent 
States  have  not  done  so.  In  one  case  a  law  of 
this  kind  in  one  State  was  held  up  and  prevented 


from  being  put  into  operation  for  about  two  years 
by  appeals  on  the  part  of  local  authorities  against 
its  constitutionality. 

DISPOSAL  BY  DILUTIOX. 

From  the  particulars  u-i.veii  elsewhere  in  this 
review  it  will  be  seen  that  the  purification  of 
sewage  by  dilution  in  huge  bodies  of  fresh  or 
water  has  been  the  subject  of  much  investigation 
during  the  past  year,  and  the  importance  of  re- 
moving the  solids  in  suspension  prior  to  the  dis- 
charge of  the  sewage,  referred  to  in  the  previous 
review  (The  Surveyor,  January  26th,  1912),  is 
emphasised.  The  most  important  report  is  tiiat 
dealing  with  the  sewage  of  New  York  and  the  pre- 
vention of  the  pollution  of  the  harbour,  and  from 
the  most  recent  reports  of  the  Metropolitan  Sewer- 
age Commission  it  appears  thai  detritus  tanks 
and  coarse  and  fine  screens  are  recommended  where 
the  least  amount  of  preliminary  treatment  is 
required,  while  Emscher  (Imhoff )  tanks  are  sug- 
gested where  a  greater  percentage  of  the  solids  is 
to  be  removed.  The  same  recommendations 
appear  in  that  part  of  the  eighth  report  of  the 
Royal  Commission  which  refers  to  the  discharge  of 
sewage  into  tidal  waters  and  in  the  report  upon  the 
pollution  of  the  Great  Lakes  in  America.  In  the 
latter  case  the  problem  is  complicated  by  the  fact 
that  in  many  cases  the  cities  which  discharge  the 
sewage  into  the  lakes  draw  their  drinking  water 
from  the  same  source,  and  as  there  are  no  well- 
defined  currents  to  carry  away  the  polluting  liquids 
in  any  definite  direction,  it  becomes  a  difficult 
matter  to  arrange  the  water  supply  intakes  in 
positions  where  pollution  can  be  avoided.  In  one  . 
case— that  of  Albany,  on  the  Hudson  River — it 
is  proposed  to  use  Imhoff  tanks  for  the  preliminary 
treatment  of  the  sewage  before  it  is  discharged 
into  the  river,  and  this  precaution  should  render 
the  scheme  perfectly  suitable  for  the  existing  local 
conditions. 

A  system  of  treatment  by  dilution  in  a  river 
already  highly  polluted  would,  of  course,  be  un- 
satisfactory, even  if  the  amount,  of  dilution  is 
high,  and  in  this  connection  it  is  interesting  to 
note  that  in  calculating  the  number  of  dilutions 
which  would  be  required  in  order  that  the  dissolved 
oxygen  content  of  the  mixture  of  sewage  effluent 
and  water  should  not  fall  below  a  certain  figure, 
the  Royal  Commission  in  their  eighth  report  have 
taken  as  a  basis  the  rate  of  absorption  of 
atmospheric  oxygen  by  the  water  and  the  rate  of 
de-oxygenation  by  the  admixture  of  various  sewage 
liquids. 

SEWAGE   DISPOSAL   IN   the    united   states. 

Among  the  special  features  of  engineering 
practice  in  connection  with  sewage  disposal  in 
America  may  be  noted  the  extraordinarily  rapid 
manner  in  which  the  Imhoff  tank  has  been  taken 
up  and  adopted,  not  only  for  experimental  works, 
but  for  permanent  works  of  considerable  size. 
The  results  obtained  by  the  use  of  this  tank  must 
have  been  known  to  engineers  in  this  country  as 
early,  if  not  earlier  than  to  American  engineers. 
As  long  ago  as  May,  1909,  a  detailed  description 
of  this  process  appeared  in  these  pages,  yet,  so 
far  as  we  are  aware,  not  a  single  tank  of  this 
type  in  any  considerable  size  has  been  put  into 
operation  in  this  country  up  to  the  present.  In 
America,  on  the  other  hand,  it  has  become 
naturalised  to  such  an  extent  as  to  have  received 
the  characteristically  American  name  of  "  Two- 
storey  "  tank  to  distinguish  it  from  the  ordinary 
"one-storey"    septic  or   sedimentation   tanks. 

Again,  we  find  that  the  fixed  spray-jet  is  still 
adopted  in  almost  every  scheme  in  America  for 
distributing  tank  effluents  over  percolating  or 
"trickling"  filters.  Contact  beds  are  seldom 
mentioned,  except  occasionally  in  giving  results 
obtained  from  installations  constructed  some 
years   ago.         On    the    other   hand,    a    number   of 
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schemes  have  been  carried  out  in  which  the  puri- 
fication is  carried  to  the  highest  degree  of  per- 
fection, involving  not  only  percolating  filters  and 
humus  settling  tanks,  but  additional  final  sand 
filters  and,  in" quite  a  number  of  cases,  sterilisa- 
tion or  "disinfection"  of  the  final  effluent  by 
means  of  hypochlorite  solutions  from  bleaching 
powder.  In"  the  very  large  scheme  for  dealing 
with  the  sewage  from  the  city  of  Baltimore 
arrangements  are  made  whereby  the  final  effluent 
can  be  sterilised  if  found  necessary,  and  in  other 
cases  sewage  effluents  are  regularly  treated  with 
hypochlorite  solutions  in  order  to  ensure  a  high 
decree  of  bacterial  purification.  Many  of  these 
schemes  have  been  referred  to  in  our  columns 
during  the  past  year,  add  have  been  described 
and  illustrated  in  detail  in  our  American  con- 
temporaries— notably  the  Engineering  Record— to 
whom  we  are  indebted  for  most  of  the  interesting 
particulars  we  have  been  able  to  present  to  our 
readers  from  time  to  time  with  regard  to  American 
practice. 

PERCOLATING    FILTERS. 

It  is  unfortunate  that  the  methods  generally 
adopted  for  estimating  the  working  capacity  of 
filters  are  still  unsatisfactory.  In  this  country  it 
is  usual  to  allow  for  a  certain  volume  of  sewage 
per  cubic  yard  of  filtering  material.  In  America 
the  usual  basis  is  gallons  per  square  yard  or  per 
acre  of  superficial  area  without  regard  to  the 
depth.  The  latter  is  very  misleading,  but  both 
methods  are  unsatisfactory,  as  they  do  not  take 
into  consideration  the  variation  in  the  strength 
of  the  sewage  due  to  the  larger  or  smaller  amount 
of  water  used  in  different  places.  When  it  is 
borne  in  mind  that  in  6ome  of  our  industrial 
districts  as  little  as  ten  gallons  of  water  is  used 
per  head  of  population  per  day,  while  in  purely 
residential  areas  as  much  as  thirty  to  forty  gal- 
lons, and  in  America  100  gallons,  is  the  regular 
rate  of  consumption  of  drinking  water  per  head 
per  day,  it  is  obvious  that  any  calculations  based 
upon  volume  are  apt  to  be  untrustworthy  and 
to  lead  to  trouble  in  the  future.  Where  sewerage 
systems  are  in  existence  it  is  possible  to  have 
analyses  of  the  sewage  made  so  as  to  ascertain 
its  strength  and  use  this  as  a  basis  in  making 
the  calculations  for  the  filters.  Where  no  sewers 
exist,  however,  it  would  seem  to  be  advisable  to 
calculate  the  cubic  capacity  of  the  filters  upon 
the  basis  of  the  number  of  persons  contributing 
to  the  sewage. 

In  connection  with  the  question  of   uniformity 
<>f      distribution      upon      percolating      filters,      a 
series     of     experiments     were     made,     according 
to      a      report      of      the      Massachusetts      State 
Board    of    Health,     with     a    rotary     distributor 
upon    a    filter    which    had    previously    been    fed 
by    means    of    fixed    sprays    of    the    dash-plate 
type.       With    the    latter    the    rate    of    distribu- 
tion varied  between  500,000  and  7,500,000  gallons 
per  acre  per  day  upon  different  parts  of  the  same 
filter,     whereas    the     rate     of     distribution     pro- 
vided by  the    rotary  distributor   varied   between 
something      under      1,000,000      and      3,250,000 
gallons  per   acre   per   day.     The   nitrates   in   the 
effluent   from    the    rotary    distributor    were   very 
much  higher  than  when  the  fixed  6prays  were  in 
use,  and  the  conclusion  drawn  from  thet.e  results 
was  that  the  higher  degree  of  purification   could 
<»nly   be   attributed   to    the   improvement   in    the 
uniformity  of  distribution  of   the  sewage.     This 
i  abject  of  the  relative  value  of  fixed  sprays  and 
revolving  or  travelling  distributors  was  dealt  with 
in    great    detail,    including    comparative    cost   of 
construction,  in  an  able  paper  by  Mr.  Reginald 
Brown,  A.M.IN8T.C.E.,  Engineer  and  Sm-veyor  to  the 
Southall  Norwood  Urban  District  Council,  at  a  meet- 
ing of  the  Association  of  Managers  of  Sewage  Dis- 
posal Works  in  June   last  (Tina   Surveyor,   Juno 


28,  1912).  In  addition  to  the  information  con- 
tained in  the  paper,  many  interesting  and  valu- 
able particulars  were  given  in  the  course  of  the 
discussion,  chiefly  by  the  President  of  the  Asso- 
ciation, Mr.  J.  D.  Watson,  m.inst.c.e.,  of  Bir- 
mingham. 

The  question  of  the  grading  of  the  filtering 
material  for  percolating  filters  has  also  received 
6ome  attention  during  the  past  year.  The  pre- 
liminary experimental  work  which  was  carried 
out  in  connection  with  the  preparation  of  a 
scheme  for  the  disposal  of  the  sewage  of  the  city 
of  Baltimore,  U.S.A.,  included  investigations  with 
regard  to  the  most  efficient  grade  and  depth  of 
material  for  the  percolating  filters.  These  re- 
sults agree  with  the  generally  adopted  practice  in 
this  country.  It  was  found  that  the  finer  the 
grade  of  material  used  the  greater  was  the  degree 
of  purification  obtained,  but  the  liability  to  clog 
was  ako  greater.  On  the  other  hand,  although 
the  coarser  material  did  not  become  clogged,  the 
degree  of  purification  was  not  high  enough.  After 
a  number  of  experiments  with  material  of  grades 
varying  between  \  in.  to  6  ins.,  it  was  decided 
to  adopt  stones  broken  to  pass  through  a  21-in. 
circular  opening  and  be  retained  upon  a  screen 
with  1-in.  circular  openings,  as  this  gave  the  re- 
quired degree  of  purification  without  undue  clog- 
ging. The  question  of  depth  of  material  was 
also  dealt  with,  and  it  was  observed  that  while 
the  amount  of  purification  increased  with  every 
foot  of  depth  up  to  9  ft.,  there  was  relatively 
very  little  increase  from  9  ft.  up  to  12  ft.,  and 
ultimately  9  ft.  was  the  depth  adopted  for  the 
filters   at  Baltimore. 

CONTACT     BEDS. 

Although  contact  beds  are  now  seldom  adopted 
for  new  schemes,  it  is  interesting  to  note  the 
results  obtained  from  those  already  in  existence, 
particularly  in  the  cases  of  such  large  works  as 
those  at  Manchester,  Sheffield,  and  Leicester.  At 
Manchester  the  percentage  of  purification  obtained 
during  the  year  covered  "by  the  last  annual  report 
was  the  highest  that  has  been  obtained  so  far  at 
these  works,  but  as  the  figures  given  apply  to  the 
average  effluent,  which  includes  unfiltered  tank 
effluent,  it  is  not  a  correct  index  of  the  work  done 
by  the  contact  beds,  and  further  improvement  is 
expected  as  the  additional  works  now  under  con- 
struction come  into  operation. 

At  Sheffield  excellent  results  are  already  being 
obtained  by  the  complete  process  of  tanks  and 
contact  beds,  and  even  better  results  will  doubt- 
less be  shown  as  the  beds  become  matured.  An 
interesting  feature  of  the  latest  report  of  the  city 
engineer  and  surveyor,  Mr.  C.  F.  Wike,  is  the 
inclusion  of  the  results  showing  the  proportion  of 
samples  of  the  effluents  which  comply  with  the  dis- 
solved oxygen  standard  of  the  Royal  Commission. 
In  the  latest  cases  all,  or  nearly  all,  have  satisfied 
this  test,  a  clear  indication  of  the  good  work  which 
is  being  done.  At  Plainfield,  U.S.A.,  an  instal- 
lation of  septic  tanks  followed  by  double  contact 
beds  has  been  in  operation  for  a  number  of  years, 
and  a  recent  report  shows  that  at  present  about 
85-90  per  cent,  of  the  suspended  solids  and  about 
80-85  per  cent,  of  the  organic  matter  as  deter- 
mined by  the  oxygen  absorbed  test  is  removed. 
Experience  with  these  works  has  shown,  as  in  this 
country,  that  the  material  for  the  primary  filters 
must  not  be  too  fine,  and  that  better  under  - 
drainage,  to  the  extent  even  of  a  complete  false 
bottom,  together  with  a  better  fall  on  the  floor, 
will  ensure  a  longer  life  for  contact  beds. 

LONDON     SEWAGE    DISPOSAL. 

The  question  of  the  disposal  of  the  sewage  of 
London  was  dealt  with  in  a  very  interesting 
manner  in  a  revised  edition  of  a  report  by  Sir 
Mam-ice  Eitzmaurice,  O.M.G.,  m.inst.c.e.,  chief 
engineer   of  the   London   County  Council,   which 
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was  issued  in  October  last,   and   from   which   we 
make  the  following  extract :  — 

"  The  conclusions  which  I  came  to  in  a  report 
to  the  Main  Drainage  Committee  in  December, 
1909,  in  my  opinion  still  hold  good,  viz.  :  — 

"  (a)  The  state  of  the  river  is  at  the  present 
time  not  such  as  to  necessitate  the  immediate 
further  purification  of  London  sewage,  and  I  do 
not  think  it  will  necessitate  it  for  some  years  to 
come. 

"  (b)  I  consider  the  different  installations  for  the 
treatment  of  sewage  on  the  bacterial  system  which 
have  been  laid  down,  and  are  being  laid  down, 
by  many  of  the  largest  towns  and  cities  which 
have  only  comparatively  small  rivers  to  take  away 
their  efnuent  will  ultimately  afford  the  Council 
sufficient  information  as  regards  the  best  way  of 
dealing  with  London  sewage,  and  thus  the  Council 
will  be  enabled  to  embody  in  any  scheme  which 
might  be  adopted  the  latest  satisfactory  results 
which  have  been  obtained  in  other  places.  Such 
information  will  also  enable  an  estimate  to  be 
made  of  the  cost  of  such  works,  which  cannot  be 
calculated  with  accuracy  by  means  of  experiments 
even  on  a  fairly  large  scale. 

"  (c)  When  the  time  does  come  to  commence 
bacterial  treatment,  all  work  done  should  be  a 
portion  of  a  large  scheme  which  has  been  carefully 
thought  out,  as  otherwise  there  would  be  an  ex- 
penditure of  considerable  sums  of  money  on  works 
which  might  not  be  used  in  the  future. 

•"  (d)  An  investigation  as  regards  the  best 
material  for  bacteria  beds  in  London  ought  to  be 
under  taken." 

In  connection  with  the  question  of  sludge  dis- 
posal, the  following  paragraph  in  the  same  report 
is  worthy  of  note  :  — 

"  At  the  present  time,  owing  to  the  diminution 
in  the  number  of  horses  in  large  towns,  it  is 
becoming  increasingly  difficult  to  get  manure  for 
market  gardens ;  and  if  this  difficulty  becomes 
accentuated  the  time  may  arrive  when  it  will  be 
worth  while  to  consider  the  manufacture  of 
fertilising  material  from  the  London  sewage." 

PROFIT    FROM    SEWAGE. 

From  the  previously  mentioned  report  it  appears 
that  the  ratepayers  of  London  on  one  occasion 
received  the  sum  of  £25,000,  forfeited  security, 
which  had  been  deposited  by  a  company  formed  in 
1865  to  take  the  sewage  at  the  Barking  Outfall  and 
apply  it  to  the  fertilisation  of  land  to  be  reclaimed 
from  the  estuary  of  the  Thames.  The  prospects  of 
the  undertaking  were  not  sufficiently  promising  to 
induce  investors  to  subscribe  the  necessary  funds, 
so  that  the  works  were  not  carried  very  far,  and 
were  ultimately  abandoned.  Various  proposals 
for  utilising  the  sewage  of  London  have  been  made 
in  the  past,  and  are  even  now  still  being  put 
forward,  but  none  of  them  have  -ever  come  to  any- 
thing. One  inventor  proposed  to  supply  the 
United  Kingdom  with  alcohol  from  the  London 
sewage,  and  a  number  of  samples  of  sewage  have 
been  taken  by  enthusiasts  on  the  subject  without 
any  practical  result.  It  is  true  that  in  a  few 
cases,  6iich  as  Bradford  and  Oldham,  grease  is 
extracted  from  the  sludge,  but  this  is  doubtless 
due  to  the  exceptional  character  of  the  sewage,  and 
would  not  bo  economically  possible  from  ordinary 
sewage.  Sludge  undoubtedly  contains  various 
substances  which  can  be  extracted  and  utilised,  but 
the  general  opinion  appears  to  be  that  the  cost  of 
extraction  will,  in  the  majority  of  cases,  be  greater 
than  the  value  of  the  material  extracted. 
Fertilisers  are  being  manufactured  from  sewage 
sludge  in  a  few  places,  but  so  far  as  we  are  aware 
in  no  case  does  the  income  derived  from  the  sale  of 
the  product  approach  the  cost  of  production 
together  with  the  expenditure  upon  the  tank 
treatment,  and  the  only  thing  in  favour  of  this 
process  is  that  it  does  effectually  get  rid  of  the 
sludge. 


In  one  case  some  value  i6  derived  from  the  dis- 
posal of  the  sewage.  At  Baltimore,  U.S.A., 
where  a  very  complete  scheme  of  sewage  treatment 
is  in  course  of  completion,  there  is  a  fall  of  18  ft 
from  the  effluent  outlet  to  the  discharge  point  in 
the  river,  and  the  effluent  will  be  utilised  by  means 
of  turbines  to  generate  enough  electric  current  to 
light  all  the  buildings  on  the  works,  operate  the 
sludge  pumps  and  screens,  and  raise  purified 
sewage  into  an  elevated  tank  for  use  in  cleaning 
the  tanks  and  flushing  out  the  under  drains  of  the 
filters. 

TRADE     WASTES. 

The  discharge  of  crude  manufacturing  wastes 
into  sewers  in  ever-increasing  volume  is  rendering 
the  maintenance  of  sewage  works  in  many  places 
more  and  more  difficult  and  costly,  and  several 
councils  are  taking  steps  to  petition  the  President 
of  the  Local  Government  Board  to  introduce  a 
Bill  in  the  next  session  of  Parliament  to  amend 
the  existing  law  on  the  lines  recommended  by  the 
Royal  Commission  on  Sewage  Disposal  so  as  to 
secure  suitable  preliminary  treatment  of  all  such 
wastes  prior  to  their  discharge  into  the  sewers  or 
the  payment  to  the  local  authority  of  a  reasonable 
charge  by  the  manufacturer. 

LITERATURE. 

Although  there  have  been  several  additions  to 
the  literature  of  sewerage  and  sewage  disposal 
during  the  past  year,  there  is  only  one  book  that 
deserves  special  mention,  and  that  is  "  Sewage 
Disposal,"  by  George  W.  Fuller,  M.AM.SO0.O.E., 
fthe  well-known  American  engineer.  We  reviewed 
this  book  at  some  length  in  these  columns  on  June 
21,  1912,  and  we  need  do  no  more  on  the  present 
occasion  than  repeat  that  this  volume  surpasses 
all  previous  works  on  the  subject  in  its  compre- 
hensiveness and  value  to  the  engineer,  and  we 
can  strongly  recommend  it  to  all  who  may  be 
interested  in  the  subject.  It  can  be  obtained  from 
the  Book  Department  of  the  St.  Bride's  Press, 
Limited. 

A  number  of  interesting  and  valuable  papers 
were  read  at  various  meetings  of  societies  and 
institutions.  Some  of  them  have  already  been 
referred  to  in  these  notes.  Others  of  special 
interest  are: — 

"Operating  Results  at  the  Columbus  (U.S.A.) 
Sewage  Works  "  (Engineering  Becorcl,  January  6th, 
1912). 

"Sludge  Disposal,"  by  W.  Naylor, 
ASSOC.M.INST.C.E.  (THE  SURVEYOR,  June  7th,  1912). 

"Smells  from  Sewage  Works,"  by  H.  D.  Bell, 
manager  of  the  Stratford-on-Avon  Sewage  Works 
(The  Surveyor,  July  12th,  1912). 

"Methods  for  Differentiating  Soils  for  Sewage 
Purification,"  by  G.  J.  Fowler,  d.sc,  f.i.c  ., 
and  W.  Clifford,  Assoc. m.isst.c.e.  (The  Surveyor, 
July  19th,  1912). 

"  The  Ventilation  of  Sewers,"  by  T.  de  Courcy 
Meade,  M.TNST.C.E.,  city  surveyor  of  Manchester 
(The  Surveyor,  September  27th,  1912). 

"  Sewage  Disposal  by  Oxidation  Methods,"  two 
papers  on  the  same  subject,  by  J.  D.  Watson, 
m.ixst.C.e.,  and  by  G.  J.  Fowler,  D.SC,  f.i.c, 
respectively  (The  Surveyor,  October  4th  and 
October  11th,  1912). 

"  Sewage  Pollution  of  New  York  Harbour,"  by 
G.  A.  Soper,  President  of  the  Metropolitan 
Sewerage  Commission  of  New  York  (The 
Surveyor,  October  25th,  1912). 

"Chemistry    of    Sewage    Purification,"    by    Dr. 
Arthur  Lederer,  chemist  and  bacteriologist  to  the- 
Sanitary     District     of     Chicago     {Th- 
Engineer,  October  olst,  1912). 

AI'I'LIANCES. 

The  general  business  done  during  the  past  year 
by  the  Ames  Crosta  Sanitary  Engineering  Co., 
Limited,    of    Nottingham,    compares    favourably 
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with  previous  years.  The  Ames  Patent  "  Grip- 
mac  "  Manhole  Cover  has  been  in  great  demand, 
and  the  sales  are  increasing,  one  order  just  com- 
pleted being  for  600  covers  and  frames.  The 
special  features  of  this  cover  are  now  being  recog-  • 
nised  by  surveyors,  and  the  repeat  orders  show  the 
appreciation  of  its  merits.  The  Ames  Patent 
"  Adaptable  "  Rotary  Horse  Broom  is  now  well 
known,  not  only  in  this  country  but  abroad,  orders 
having  been  executed  for  brooms  complete  in  the 
following  countries:  New  Zealand,  the  Argentine, 
East  Indies,  South  Africa.  The  business  during 
the  past  twelve  months  in  these  brooms  in  this 
country  has  also  shown  a  large  increase,  man}' 
repeat  orders  having  been  received.  Crosta's 
Patent  Surface  Water  Gully  still  holds  a  high 
position  in  the  market.  At  the  present  time  large 
orders  are  being  executed  in  some  of  the  principal 
towns  in  the  United  Kingdom,  and  recent  large 
orders  have  been  obtained  for  extensive  work  now 
being  carried  out  under  the  Port  of  London 
Authority  at  the  docks  in  the  East  end  of   London. 

In  sewage  disj>oeal  work  this  company  has 
obtained  a  very  strong  position.  Their  various 
specialities  are  now  recognised  as  being  the  best 
of  their  respective  types.  Among  the  new  speciali- 
ties we  notice  Ames'  Patent  Auto-Dose  Valve, 
Ames'  Patent  Auto-Control  Valve,  and  Ames' 
Patent  Auto-See-Saw  Series  of  Valves.  Other 
new  features  we  may  mention  are  the  two  new 
patent  types  of  washers  for  cleansing  filtering 
material,  one  known  as  the  "  Ogden "  Patent 
Washer  for  dealing  with  very  large  quantities  of 
material,  the  other  the  "Arnold"  Patent 
Washer,  which  can  be  made  in  sizes  to  suit  varying 
requirements,  and  can  also  be  made  portable. 
There  is  an  increasing  demand  for  these  washers, 
especiallv  at  works  where  contact  beds  are  being- 
converted  to  percolating  filters.  Many  important 
installations  have  been  carried  out  during  the  past 
year,  and  among  recent  orders  secured  in  com- 
petition is  one  from  Leeds  for  heavy  grit  doors 
and  other  ironwork  in  connection  with  the  new 
sewerage  works  now  being  carried  out.  On  the 
whole,  the  past  year  has  been  satisfactory,  and  the 
prospects  for  the  coming  year  appear  to  be  pro- 
mising. 

Dibdiii  bed      have    been,    or    are    being, 

installed  during  the  past  twelve  months  at  Hal- 
stead  (completion),  Sidford,  Sidbury,  Borstal  In- 
stitution, Felthain,  and  Hampton  Criminal 
Asylum,  for  the  Home  Office,  Faversham,  Har- 
penden,  Heme  and  Reculver,  H.B.M.  Legation, 
Pekin,  for  H.M.  Office  of  Works,  Bitterne  Manor 
near  Southampton,  Holt  Sanatorium  near  Cromer, 
and  a  large  number  of  private  houses.  Plans  are 
the  Local  Government  Board  for  complete 
-ions  at  High  Wycombe,  Crediton,  Bough 
Close,  and  a  county  council  asylum,  and  slate  beds 
have  been  adopted  by  a  considerable  number  of 
municipalities  for  schemes  in  the  near  future. 

Ham,  Baker  it  Co.,  Limited,  of  Westminster, 
and     Muni-  !  ring     Works,     Langley 

Green,  near  Birmingham,  report  a  successful  year. 
They  have  been  kept  extremely  busy  in  all  depart- 
ments, necessitating  working  overtime.     Consider- 
able additions  have  b<  Le  to  their  works  and 
plant,  giving  greatly  Ln<  r<         !  facilities  for 
g  with  large  orders  for  all  classes  of  material, 
ling  specialities  and  fittings  for  both  se 
and  water   supply.      They   have   in   hand    at    the 
i1  time  large  and  important  contracts  for  dis- 
tributors of  the  four  types  of  which  they  arc  well- 
known  makers,  viz.:  travelling  di 
tors  for  rectangular  sewage  filter  beds,  both  auto- 
matic and  power-driven  :  automatic  revolving  dis- 
tributors   of    the     Ham  Baker-Oandy-Whittaker 
and   patent   fixed   sprays.      In    addition   to 
orders  and  contracts  for  bhe  home  trade,  tin 
been  kept  extremely  busy  on  large  works  abroad, 
notably  in   Canada,   India,   Russia,   Egypt,   New 


Zealand,  United  States  of  America,  and  South 
America.  During  the  past  year  we  understand 
this  firm  have  turned  out  some  large  sluice  gates, 
for  which  they  have  special  facilities,  also  screen- 
ing and  elevating  plant  of  large  capacity  for  sewage 
disposal  works. 

Messrs.  Hartley,  Causton  &  Richmond. 
Limited,  of  Stoke-on-Trent,  have  during  this  year 
completed  an  installation  of  patent  power-driven 
and  wind-balanced  rectangular  sewage  distributors 
for  the  town  of  Ilkeston,  as  described  in  our  issue 
of  October  4th,  and  a  set  of  power-driven  screens 
and  sludge  elevators  at  Longton.  At  Walsall  this 
firm  has  supplied  twelve  of  Hartley's  patent  circu- 
lar power-driven  sewage  distributors  on  beds 
109  ft.  diameter,  and  they  are  now  engaged  upon 
a  further  order  for  eight  similar  distributors  for 
the  same  town,  as  well  as  five  similar  distributors 
for  the  town  of  Willenhall.  They  also  have  in 
hand  the  alteration  of  contact  beds,  including  a 
new  type  of  distribution  by  variable  sprays  with 
a  special  dosing  chamber.  This  conversion  of  con- 
tact, beds  into  intermittently  dosed  filters  will  be 
of  great  interest  in  view  of  the  many  similar  works 
that  might  be  brought  up  to  date  in  the  same 
manner  at  a  moderate  cost. 

Messrs.  Jones  &  Attwood,  Limited,  Stour- 
bridge, whose  name  is  chiefly  associated  in  muni- 
cipal engineering  with  the  "  Fiddian "  type  of 
sewage-wheel  distributor,  ^and  fixed  sprinklers  of 
the  "  spray  jet  "  type  so  largely  adopted  for  Bir- 
mingham, have  now  added  a  "  power-driven  " 
type  to  their  specialities,  and  have  installed  one 
at  Min worth  on  the  well-known  filter  bed  "  C  " 
120  ft.  diameter.  It  is  driven  by  electricity,  and 
is  designed  on  the  "  mono-rail  "  principle  now 
generally  adopted  by  this  firm  for  all  their 
travelling  and  rotary  distributors,  including 
sixteen  of  the  water-wheel  type  now  being 
erected  at  Southend-on-Sea  on  four  acres 
of  new  filters.  The  latter  type  has  also 
been  largely  adopted  during  the  year  for  use 
in  the  conversion  of  bacterial  "  contact  "  beds  into 
pi  rcolation  filters,  including  six  large  distributors 
covering  nearly  two  acres  at  Barrhead,  N.B.,  and 
two  at  Leeds,  each  of  the  latter  being  capable  of 
sprinkling  000,000  gallons  per  day.  They  are 
controlled  automatically  or  by  hand  to  meet  any 
variation  of  flow.  Other  large  installations  com- 
pleted or  in  hand  during  the  year  include 
Evesham,  where  six  more  travelling  distributors 
are  being  installed,  three  at  Malbby,  two  at  Kive- 
tou  Park,  two  at  Blaydon,  two  at  Annbank,  N.B., 
also  the  following  rotary  distributors: — Two  at 
Milnathort,  N.B.,  two  at  Dereham,  two  at 
Raunds,  two  for  Barnt  Green,  three  near  Belfast, 
and  others  at  Eaglesham,  Grimethorpe,  Thornton 
Hough,  and  in  connection  with  thirty  smaller 
schemes.  The  Yeovil  Sewage  Works  have  also 
been  remodelled  by  Mr.  Charles  Hawksley, 
i  ii.'j.  rssT.c.i:.,  and  the  "  sewage  -  wheel 
adopted.  At  Claetou  Cemetery  drainage  is 
treated  in  the  same  way.  The  extension  of  the 
Cheltenham  Sewage  Works  is  now  in  hand,  and 
eight  more  distributors  for  filters  101  ft.  diameter  ; 
also  a  further  6|  acres  of  fixed  sprinklers  for  the 
Hirmingham  Tame  and  Ilea  Drainage  Board. 
During  the  year  some  G,000  fixed  sprinklers  have 
been  sold,  mostly  of  the  new  "Crown  "  type.  The 
foreign  business  in  sewage-wheel  sprinklers  is  also 
well  maintained,  and  includes  many  orders  from 
Russia,  South  Africa,  New  Zealand,  Australia, 
Canada,  China,  and  Siberia.  In  addition"  to  the 
above  the  firm  has  done  a  good  business  in  general 
rage  ironwork  and  sewage  lifts. 

Messrs.  Manlove,  Alliott  &  Co.,  Limited,  of 
Nottingham,  have  during  the  year  1912  been  re- 
I  le  for  a  considerable  amount  of  work  in 
connection  with  sewage  disposal.  With  regard  to 
the  sewage  raising  plant  for  the  town  of  Napier, 
New   Zealand,   which  was  referred  to  in  our  last 
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year's  Special  Issue,  we  understand  that  all  the 
machinery,  &c,  has  now  arrived  at  its  destina- 
tion, and  is  in  course  of  erection.  This  scheme 
comprises  the  installation  of  ten  of  Manlove, 
Alliott  A'  Oo.'s  well  -  known  automatic  pneu- 
matic ejectors,  with  capacities  varying  from  200 
to  S00  gallons  per  minute.  These  ejectors  are 
arranged  in  pairs  at  five  stations.  We  under- 
stand that  when  these  ejectors  are  arranged  in 
pairs  the  whole  process  is  automatic  and  con- 
tinuous. The  inflow  of  the  sewage  operates  the 
valve  mechanism  which  admits  the  compressed 
air,  and  results  in  the  discharge  of  the  content's 
of  one  'ejector;  meanwhile  the  other  ejector  is 
receiving  its  charge  of  sewage  preparatory  to  tlio 
automatic  repetition  of  the  same  process.  A 
special  feature  to  which  Messrs.  Manlove, 
Alliott  &  Co.  have  given  considerable  attention 
is  the  method  of  securing  the  covers  on  the  inlet 
and  outlet  nap  valves  of  the  ejectors.  The  method 
om ployed  enables  the  valves  to  be  examined 
quickly  and  without  undoing  any  bolts,  requiring 
spanners  or  loose  tools.  As  the  examination  of 
the  valves  has  to  be  carried  out  in  an  under- 
ground pit,  the  advantages  gained  by  this  facility 
are  obvious. 

The  compressed  air  for  working  t lie  ejectors  for 
the  Napier  plant  will  be  supplied  by  four  sets  of 
double  cylinder  motor-driven  air  compressors, 
which  are  also  supplied  by  Manlove,  Alliott  & 
Co.,  Ltd.  The  plant  also  includes  two  sets  of 
plunger  pumps,  each  set  consisting  of  three 
throw  single-acting  pumps.  The  whole  of  the 
air  piping  for  this  oontract,  of  which  there  is 
about  17.000  ft.,  has  been  supplied  by  the  con- 
tractors. 

At  Bedford  Messrs.  Manlove,  Alliott  &  Co., 
Ltd.,  have  this  year  completed  an  ejector  plant, 
consisting  generally  of  a  pair  of  ejectors, 
each  having  a  capacity  of  50  gallons  per  minute, 
motor-driven  air  compressor,  ejector  chamber, 
cast-iron  tubbing,  rising  main,  and  air  pipes. 
This  firm  is  also  engaged  upon  a  contract  for 
sewage  pumping  machinery  for  the  corporation 
of  Hath.  The  contract  includes  sludge  pumps, 
water  pump?,  centrifugal  pumps,  lime  mixers, 
and  gas  and  oil  engines. 

The  Meadow  Foundry  Company,  Limited,  of 
Mansfield,  report  that  they  have  supplied  a  con- 
siderable quantity  of  sewage  and  sanitary  work. 
One  of  the  largest  contracts  which  they  recently 
had  to  do  with  was  the  new  sewage  works  for  the 
Mansfield  Corporation,  where  they  supplied  and 
fixed  practically  the  whole  of  the  6ewage  iron- 
work, consisting  of  penstocks  of  various  sizes  and 
shapes,  sludge  valves,  and  floating  arms,  also  two 
large  combined  sewage  screens  and  rakes,  with 
self-cleansing  arrangements.  These  screens  are 
arranged  to  work  by  hand,  but  an  arrangement 
was  also  fitted  so  that  they  can  be  driven  elec- 
trically when  required. 

Messrs.  Whitehead  &  Poole,  Limited,  of 
Manchester,  report  that  they  have  had  an  ex- 
ceptionally good  year,  and  the  sale  of  their 
mechanical  appliances  for  sewage  purification 
works  has  been  very  gratifying. 

Mr.  F.  Wallis  Stoddart,  of  Bristol,  advises 
us  that  the  preponderance  of  orders  during  1012 
for  his  distributing  apparatus  was  in   connection 


with  mansions,  institutions,  and  villages.  The 
orders  for  larger  works  are  mainly  from  the 
colonies,  where  the  absence  of  skilled  labour 
makes  a,  simple  and  effective  distributor  a  neces- 
sity. A  significant  and  interesting  fact  is  the 
number  of  requests  received  for  designs  showing 
the  application  of  the  fixed  Stoddart  Distributor 
to  circular,  beds  where  revolving  distributors  have. 
proved  unsatisfactory.  The  orders  and  business 
in  hand  in  connection  with  schemes  for  the  War 
Office,  water  companies,  villages,  and  towns,  both 
at  home  and  in  the  colonies,  give  promise  of 
another  successful  year's  working. 

Messrs.  Tuke  &  Bell,  Limited,  of  69  Leadenhall 
Street,  London,  E.C.,  inform  us  that  they  have 
had  a  very  good  year.  They  have  taken  larger 
works  at  Tottenham,  in  North  London,  and  have 
installed  electrically  driven  plant  and  tools  for 
dealing  with  their  increasing  trade  in  all  kinds 
of  sewerage  and  general  engineering  work,  in- 
cluding machine,  forge,  and  sheet  metal  work. 
The  company's  business  has  more  than  doubled 
during  the  past  year.  The  firm  has  been  re- 
constructed and  registered  as  a  public  company 
with  an  authorised  capital  of  i'21,000.  The 
business  lias  developed  very  rapidly  during  the 
last  two  or  three  years,  and  the  long  experience 
of  the  various  members  of  the  firm  enables  the 
company  to  keep  fully  abreast  of  all  develop- 
nioiitt;  in  the  patenting  of  new  and  the  improving 
of  existing  apparatus  for  the  sewerage  and  sewage 
disposal  work  and  sewage  lifting  and  ejecting 
plant  in  which  they  specialise. 

Their  "Carlton"  distributors,  varying  from 
40  ft.  to  100  ft.  in  diameter,  have  been 
Brected  in  many  places  in  this  country. 
The  company's  "Ideal''  revolving  distri- 
butor, introduced  some  eighteen  months  ago, 
has  proved  a  great  success,  and  a  large 
number  of  these  machines  in  use  are  giving 
satisfaction,  and  the  type  ha6  been  adopted  for 
work  abroad,  where  it  is  particularly  suitable 
owing  to  the  simplicity  of  its  action,  which  is 
mechanical,  and  does  not  require  attention  from 
a  skilled  man.  During  the  year  the  company 
patented  and  introduced  an  improved  sewage  lift, 
in  which  the  efficiency  is  very  considerably  in- 
creased and  the  maintenance  charges  reduced. 
It  has  been  installed  at  home,  including  Regent's 
Park,  London,  and  abroad.  Improvement  in 
sewage  ejectors  has  been  a  feature  of  the  com- 
pany's work,  and  they  have  installed  ejectors  for 
the  Folkestone  and  Orsett  Councils.  The  com- 
pany's well-known  patent  "  Grip  "  manhole  cover 
lias  been  so  effective  in  actual  use  that  the  de- 
mand for  it  has  increased  tenfold  during  the  year. 
The  following  are  a  few  of  the  places  where 
apparatus  manufactured  by  this  firm  has  been 
simolied  and  fixed: — Harpenden,  Alfreton,  Hen- 
stridge,  Ashby-de-la-Zouch,  Dublin  (Asylum), 
India,  Marlow,  Shepton  Mallet,  Frant,  Goud- 
hurst,  Newbury,  Winsford,  Hunstanton,  Leather- 
bead,  Knebworth,  Kirkham,  Aberford,  Sandling, 
Hroomfield,  Yatton,  Biskopsbourne,  Orpington, 
Caerwent,  Crawley  (Hants).  Ashtead,  Dunsfold, 
Didcot,  Bedwin,  Tenby,  Melton  Mowbray, 
Llanelly.  Colwall,  Bletchworth,  Bath,  Penzance, 
Wallingford,  Brookwood,  Purton,  Ewhurst,  Stor- 
rington,    Frome,    Capel    (Essex),    Woodhay. 


STREET   UGHTiNC. 


It  happens  that  1912  was  the  centenary  year  of 
the  first  public  supply  of  gas  in  this  country,  and  it 
is  interesting  to  observe  that,  far  from  becoming 
antiquated,  the  industry  appears  to  have  been 
rejuvenated,  for  there  was  probably  no  period  in  its 
history  in  which  it  made  more  rapid  progress  than 
during  the  past  few  years.  We  are  here  concerned 
only  with  its  employment  for  the  lighting  of  the 
streets  ;  but  it   is  perhaps   in   this   department,  that 


the  most  remarkable  advances  have  been  made,  and 
although  Mr.  Jacques  Abady.  a  specialist  in  such 
matters,  suggests  that  the  limit  of  efficiency  has 
been  nearly  reached,  there  seems  to  be  no  sign  of 
cessation  in  the  stream  of  inventions  and  improve- 
ments. During  the  past  decade,  spurred  on  no 
doubt  by  the  growing  competition  of  electricity,  gas 
engineers  have  given  more  attention  to  the  scientific 
aspects    of   their    work,    with    the   result     that     the 
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illumination  of  the  streets  is  measured  and  analysed 
and  subjected  to  the  keenest  scrutiny  in  all  respects; 
the  importance  of  the  subject  has  also  gained  due 
recognition,  and  a  far  higher  standard  of  illumina- 
tion is  demanded  by  the  public. 

MODERN    GAS    LAMPS. 

To  meet  the  new  conditions  a  great  variety  of 
lanterns  and  burners  and  of  methods  of  feeding 
them  has  been  developed.  The  flat-flame  burner  is 
looked  upon  as  utterly  antiquated,  and  nothing 
short  of  an  upright  incandescent  mantle  is  tolerated 
in  any  up-to-date  community.  But  this  in  turn  is 
being  beaten  out  of  the  field  by  the  inverted  type  of 
burner,  which  is  peculiarly  well  adapted  for  street 
lighting,  and  is  almost  invariably  used  in  all  new 
work,  while  in  numerous  instances  it  has  been 
substituted  for  the  upright  type.  The  candle-power 
of  single  burners  is  continually  being  raised,  and 
250-c.p.  has  already  been  attained,  so  that  with  four 
burners  a  low-pressure  unit  of  1,000-c.p.  is  available. 
A  minimum  of  90-c.p.  per  lamp  is  now  a  common- 
place standard  for  side  streets.  Great  improve- 
ments have  also  been  made  in  the  lanterns,  and  the 
value  of  efficient  reflectors  is  gaining  appreciation, 
though  in  this  respect  there  is  considerable  scope 
for  further  progress. 

But  it  is  in  connection  with  high-pressure  lamps 
that  the  greatest  advances  have  been  made.  In 
spite  of  the  fact  that  their  use  necessitates  the 
laying  of  special  mains,  or  the  installation  of  a 
compressor  in  the  neighbourhood  of  the  lamps 
supplied,  there  are  more  than  10,000  high-pressure 
lamps  in  operation  in  London  alone,  and  all  the 
large  towns  are  adopting  them  to  a  greater  or  less 
extent.  From  a  single  high-pressure  burner  a 
light  of  1,000-c.p.  can  be  obtained,  and  thus 
four-burner  lamps  of  4,000-c.p.  have  been  made 
possible,  and  are  employed  when  necessary, 
though  units  of  400-c.p.  to  1,800-c.p.  are  more 
usually  installed.  Thanks  largely  to  the  initiative 
of  the  City  of  London,  the  central  suspension  of 
high-power  gas  lamps  has  been  developed,  and  it  is 
now  possible  to  obtain  apparatus  which  enables  the 
lamp  to  be  lowered  to  the  sidewalk  for  cleaning  and 
inspection,  and  afterwards  to  be  hauled  up  into 
position  without  the  use  of  a  ladder.  Moreover,  the 
lamps  are  lighted  in  position,  and  all  or  a  portion  of 
the  burners  are  extinguished  by  manipulation  of 
the  supporting  rope.  This  is  accomplished  without 
a  flexible  tube,  the  gas  supply  being  automatically 
shut  off  when  the  lamp  is  lowered.  A  similar 
arrangement  for  lowering  lamps  supported  on 
standards  or  brackets — an  easier  problem — is  also 
available.  In  order  to  overcome  the  difficulty  of 
obtaining  high -pressure  gas,  a  remarkably  ingenious 
lamp  has  been  devised,  in  which  the  pressure  of  the 
vapour  from  heated  mercury  is  utilised  to  compress 
gas  and  air,  thus  enabling  a  single  high-pressure 
lamp  to  be  burnt  on  a  low-pressure  system. 

CONTROLLING    SYSTEMS. 

In  the  majority  of  cases  the  lamplighter  still  goes 
his  rounds,  but  he  is  better  equipped  for  his  work 
than  formerly,  being  provided  with  a  torch  charged 
with  calcium  carbide  to  supply  acetylene  gas  to  a 
burner  giving  a  flame  which  cannot  be  blown  out. 
But  in  many  towns  automatic  controllers  have  been 
installed,  or  the  pressure-wave  system  of  lighting 
the  lamps  has  been  adopted,  and  the  use  of  such 
methods  is  extending,  though  occasionally  unsatis- 
factory results  are  reported.  In  Newcastle-on-Tyne 
7.300  automatic  controllers  are  in  use.  But  gas 
ineers  as  a  wliole  still  seem  somewhat  chary  of 
adopting  any  such  system  of  control,  apparently 
preferring  to  await  further  developments.  One 
reason  for  delay  is  that  in  many  cases  the  street 
lighting  is  not  in  the  bands  of  the  department  con- 
trolling the  gasworks,  so  that  the  gas  engineer  is 
not  in  a  position  to  deal  with  the  matter  at  both 
ends.  It  must  be  admitted  also  that  there  are 
certain  drawbacks  to  the  use  of  control  systems  ; 
by-passes  are  required,  and  these  consume  a  very 


appreciable  quantity  of  gas — at  least  y  cubic  ft.  per 
hour— which  more  than  neutralises  the  saving  of 
gas  due  to  simultaneous  lighting  and  extinguish- 
ing; insects  interfere  with  the  operation  of  clock- 
work controllers,  and  the  pressure  wave  is  liable  to 
cause  trouble  with  private  consumers.  Some  engi- 
neers also  fear  the  result  of  any  slight  derangement 
in  the  pressure-wave  system,  which  might  cause  a 
general  failure  of  the  street  lighting  for  a  time. 

But,  judging  by  t'  e  progress  so  far  made,  and  the 
highly  satisfactory  results  reported  by  many 
managers,  the  system  has  come  to  stay,  and  these 
minor  troubles  will  eventually  be  overcome.  A 
special  advantage  of  distance  control  is  that  part  of 
the  lamps  or  burners  can  be  extinguished  at  mid- 
night, and  the  rest  at  dawn.  The  mantles  also  last 
longer,  and  usually  there  is  a  material  saving  in 
labour. 

RECENT    DEVELOPMENTS. 

During  the  year  the  lighting  of  the  City  of 
London,  which  was  divided  between  the  gas  and 
electric  companies,  has  been  reorganised,  though 
the  work  is  not  quite  finished.  Instead  of  stan- 
dards, central  suspersion  and  brackets  are  being 
used  as  far  as  possible,  and  a  large  number  of  high- 
pressure  lamps  have  been  installed.  Glasgow  has 
carried  out  experiments  on  similar  lines  with  forty- 
one  lamps  of  3,000  and  4,500  c.p.,  working  at  the 
high  pressure  of  80  in.  of  water.  Instead  of  hang- 
ing the  lamps  in  the  centre,  trials  have  been  made 
with  them  staggered,  and  the  effect  is  said  to  show 
an  improvement  over  the  rigid  central  arrangement. 
Birmingham,  Leicester,  Belfast,  and  Bradford  are 
making  trials  of  the  high-pressure  system.  The 
Holborn  lighting  contract,  which  also  was  shared 
between  the  gas  and  electric  companies,  has  been 
completed,  both  high  and  low  pressure  gas  lamps 
being  used  of  candle-powers  ranging  from  90  to 
1,800. 

ELECTRIC   LIGHTING. 

Few  changes  worthy  of  note  in  the  means  and 
methods  of  electric  street  lighting  can  be  credited 
to  the  past  year,  but  improvements  in  detail  have 
been  made.  For  the  lighting  of  the  borough  of 
Holborn,  mentioned  above,  new  types  of  lantern 
have  been  installed,  with  very  satisfactory 
results,  employing  metallic-filament  lamps  of  90 
to  600  c.p.  each,  the  latter  being  mounted  in 
groups  of  three,  giving  1,800  c.p.  At  Barrow 
a  road  has  been  equipped  with  fittings  sus- 
pended over  the  roadway  by  span-wires  stretched 
between  the  tramway  standards,  and  carrying 
metallic-filament  lamps.  The  cost  of  installation 
is  exceptionally  low  and  the  effect  quite  satisfactory. 
The  life  of  the  lamp  appears  to  be  unaffected  by 
the  vibration  due  to  the  passing  cars.  In  many 
towns  metallic-filament  lamps  have  replaced  the  old 
open  arc  lamps,  and  flame  arc  lamps  have  also  been 
used  freely  in  important  streets. 

The  use  of  electricity  in  general  for  street  lighting 
is  rapidly  extending,  not  only  in  the  larger  towns 
but  also  in  small  towns  and  villages,  its  adoption 
in  the  latter  being  greatly  facilitated  by  the  grow- 
ing use  of  overhead  wires  for  the  purpose,  by 
which  means  a  very  considerable  economy  is 
effected.  Some  towns  which  own  electricity  supply 
undertakings  have  converted  the  whole  of  their 
street  lamps  from  gas  to  electricity.  In  America 
many  of  the  larger  cities  have  adopted  electric 
lighting  on  a  lavish  scale  for  their  principal 
thoroughfares,  which  now  are  known  as  "  white 
ways,"  owing  to  the  flood  of  light  from  very 
numerous  standards  carrying  groups  of  lamps.  The 
latter  are  designed  rather  for  artistic  effect  than  for 
efficiency  of  illumination.  So  far  thex-e  is  no  indica- 
tion of  the  fashion  being  followed  in  this  country, 
but  in  parts  of  the  larger  towns  it  is  not  uncommon 
to  find  an  important  .shopping  street  brilliantly 
illuminated  with  high  power  gas  lamps  or  flame 
arcs  by  private  initiative,  and  this  may  perhaps 
represent  the  beginning  of  a  similar  movement. 
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COMPARATIVE   TESTS. 

One  of  the  most  interesting  incidents  of  the  year 
was  en  impoi-tant  experiment  carried  out  by  the 
Corporation  of  Manchester,  which  has  at  last 
yielded  to  the  representations  of  the  Electricity 
Committee  and  placed  the  street  lighting  in  the 
hands  of  a  special  committee  instead  of  the  gas 
department.  Two  streets  were  equipped  respec- 
tively with  flame  arc  and  high -pressure  gas  lamps, 
and  two  experts — Mr.  H.  T.  Harrison  and  Mr.  J. 
Abady — were  appointed  to  report  on  the  results 
obtained.  Their  joint  report  was  to  the  effect 
that,  the  illumination  in  both  streets  was  approxi- 
mately equal,  but  the  cost  of  the  arc  lighting 
was  less  than  that  of  the  gas  lighting.  The 
experts  agreed,  however,  that  the  results  were 
vitiated  by  the  unfoi'tunate  fact  that  the  gas  lamps 
were  working  at  an  efficiency  very  much  below  what 
should  have  been  obtained.  In  his  separate  report 
Mr.  Harrison  stated  that  if  the  gas  lamps  had 
given    double   the    efficiency,  the    electric    lighting 


(for  equal  illumination)  would  still  have  been 
the  cheaper.  Mr.  Abady,  on  the  other  hand, 
questioned  the  validity  of  the  charges  made 
for  electrical  energy,  criticised  the  installation  and 
adjustment  of  the  gas  lamps,  which,  he  said,  should 
have  given  over  50  instead  of  27  c.p.  per  cubic  ft., 
and  drew  attention  to  the  superior  quality  of  the 
illumination  given  by  the  gas-mantles  for  street 
lighting.  So  far  as  the  comparison  is  concerned, 
the  position  seems  to  have  been  stalemate  ;  and  it 
will  be  interesting  to  watch  future  developments. 

What  is  urgently  needed  is  clearly  a  standard 
specification  for  street  lighting.  The  Joint  Com- 
mittee which  is  investigating  this  question  is  still 
engaged  in  the  preparation  of  a  report,  but  has 
already  decided  to  reject  candle-power  measure- 
ments in  favour  of  measurements  of  the  minimum 
illumination  on  a  horizontal  plane  39  in.  from  the 
ground  as  a  fundamental  basis.  Probably  the  report 
will  soon  be  issued,  and  will,  it  is  hoped,  provide  a 
satisfactory  criterion  of  the  very  vexed  question  of 
adequate  illumination  of  the  streets 


TRAMWAYS. 


The  feature  of  the  tramway  world  last  year  was 
surely  the  remarkable  chorus  of  self-congratulation 
upon  the  results  of  the  working  of  the  year  1911-12. 
While  there  were  certainly  exceptions,  in  the 
majority  of  cases  the  reports  were  that  the  revenue 
had  established  a  new  record,  and  that  the  working 
expenses  had  increased  very  little,  so  that  the 
financial  result  was  thoroughly  satisfactory.  It 
would  serve  no  useful  purpose  to  give  a  list  of 
undertakings  in  this  fortunate  position,  but  we  may 
mention  that  the  London  County  Council  tramways, on 
which  over  12  millions  sterling  has  been  spent,  had  a 
total  income  of  well  over  2\  millions,  and  a  surplus 
of  £934.212,  most  of  which  was  swallowed  up  by 
capital  charges  ;  533  million  passengers  were  car- 
ried— truly  a  colossal  number.  At  Glasgow  the  income 
was  almost  a  million,  and  275  million  passengers 
were  carried — over  120  millions  for  id.  each.  Leeds 
had  an  income  of  nearly  £400,000,  an  increase  of 
£25,000,  while  the  working  expenses  only  went  ut» 
£2,200.  Manchester  received  £850,000,  and  alto- 
cated  £85,000  to  aid  the  rates,  while  the  working 
expenses  actually  decreased ;  Birmingham,  New- 
castle, Bradford,  Oldham,  Belfast,  and  other  towns 
also  had  an  exceptionally  good  year,  and  some 
tramways  which  had  never  paid  before  were  enabled 
to  show  a  surplus. 

Various  causes  contributed  to  this  happy  result — 
the  remarkably  fine  summer  of  1911,  the  coal  strike 
of  1912  (which  led  to  restricted  subui'ban  train 
services,  and  thus  diverted  lai'ge  numbers  of  pas- 
sengers to  the  tramcars),  and  the  brisk  trade  revival, 
were  among  the  principal  factors.  It  is  to  be 
hoped  that  the  wave  of  prosperity  will  prove  lasting, 
and  that  advantage  will  be  taken  of  the  opportunity 
to  raise  reserve  and  renewal  funds  to  a  satisfactory 
level — a  precaution  which  is  not  observed  by  ail 
municipalities  conducting  tramway  undertakings. 
Bournemouth,  for  instance,  in  March  last  had  only 
£7,000  standing  to  the  credit  of  the  reserve  fund, 
whereas,  on  the  basis  of  experience  gained  elsewhere, 
the  fund  should  have  amounted  to  over  £45,000.  A 
better  example  is  shown  by  Ipswich,  where  there 
was  only  a  small  net  surplus,  but  the  Corporation 
are  putting  by  £3,422  annually  out  of  the  rates  to 
form  a  renewals  fund.     This  is  a  sound  practice. 

MOTOR-OMNIBUS   COMPETITION. 

The  keen  competition  which  tramways  are  meet- 
ing with  from  motor-omnibuses  has  attracted  close 
attention  during  the  year  ;  the  stress  is  felt  more 
especially  by  the  London  County  Council,  and  that 
body  has  investigated  the  question  very  fully. 
There  is  no  doubt  that  the  working  costs  of  the 
omnibus  have  been  materially  reduced  in  recent 
years,  and  even  the  Board  of  Trade  appears  to  hold 
the  view  that  it  can  be  run  more  cheaply  than 
the  tramcar  ;  but  many  of  the   comparisons   which 


have  been  made  assume  that  an  omnibus  is  equiva- 
lent to  a  car  in  carrying  capacity.  The  Highways 
Committee  of  the  London  County  Council,  reporting 
on  the  subject,  pointed  out  that  in  fine  weather 
more  than  twice  as  many  'buses  would  be  required  to 
do  the  work  of  the  tramcars,  and  in  wet  weather  the 
number  would  be  more  than  quadrupled,  as  the  'buses 
are  not  provided  with  top  covers.  Moreover,  the 
omnibus  companies  are  not  called  upon  to  carry 
passengers  at  workmen's  fares — that  is,  at  a  loss. 

The  relative  contributions  of  the  two  classes  of 
vehicles  to  the  upkeep  of  the  roads  have  also  been 
brought  under  consideration.  The  tramways  pay 
rates  on  the  track,  while  the  'buses  pay  the  petrol- 
tax  (amounting  to  about  half  as  much  per  car  mile), 
but  the  proceeds  from  the  latter,  strangely  enough, 
are  not  applied  to  the  maintenance  of  the  roads 
used  by  the  'buses  !  There  is  no  doubt  that  the 
working  costs  of  the  omnibuses  are  little  in  excess 
of  those  of  the  tramcars  per  car-mile ;  but  when  seat- 
ing capacity  is  taken  into  account,  the  'bus  is  out  of 
the  running,  and  it  is  impossible  to  believe  that  the 
omnibus  can  supersede  the  car  in  places  where  the 
traffic  is  sufficiently  dense  to  justify  the  laying  of  a 
tramway.  But  as  a  feeder  or  auxiliary  to  the  tram- 
way there  is  a  wide  field  for  the  omnibus,  and 
several  authorities  have  made  use  of  it  for  this  pur- 
pose with  satisfactory  results. 

In  order  to  mitigate  the  severity  of  the  competi- 
tion of  the  motor-'buses  in  London,  proposals  have 
been  put  forward  with  a  view  to  handicapping  them 
to  some  extent  by  legislation  ;  but  if  they  are 
patronised  by  the  public  in  preference  to  the  tram- 
cars,  it  is  difficult  to  see  how  reactionary  measures 
of  this  kind  could  prove  more  than  temporarily 
successful,  and  impossible  to  justify  them  on 
economic  grounds.  It  is  interesting  to  observe,  in 
this  connection,  that  the  petrol-electric  omnibus  is 
making  great  progress  ;  a  large  number  have  been 
put  to  work  in  London,  and  several  provincial  autho- 
rities have  adopted  them  as  feeders  to  their  tram- 
ways, or  in  order  to  provide  connections  between 
points  where  it  is  not  considered  desirable  to  lay 
down  tramways. 

THE     TROLLEY    OMNIBUS. 

This  naturally  brings  us  to  the  system  of  railless 
traction,  which  has  recently  become  popular,  and 
which  is  more  directly  in  competition  with  the 
motor-omnibus  in  the  provinces  than  is  the  tram- 
way. Some  of  the  undertakings  on  this  system 
have  now  been  at  work  long  enough  to  furnish 
useful  working  results,  and  these  appear  to  be  very 
gratifying.  At  Leeds,  for  instance,  the  manager, 
Mr.  J.  B.  Hamilton,  reports  that  the  cost  of  energy 
per  car-mile  is  only  half  that  of  a  tramcar,  and  the 
cost  of  renewing  the  tyres  is  not  over  Id.  per  mile. 
The  working  costs  vary  according  to  local  conditions, 
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being  about  lUd.  at  Leeds  and  7|d.  at  Bradford  per 
'bus-mile — practically  identical  with  the  working 
costs  of  the  motor-omnibus. 

The  Board  of  Trade  holds  the  view  that  trolley  - 
'bnses  cause  no  more  wear  of  the  roads  than  do 
motor-'buses,  and  there  appears  to  be  no  evidence  to 
the  contrary.  The  success  of  the  system  is  best 
proved  by  the  fact  that  both  Leeds  aud  Bradford 
have  decided  to  carry  out  considerable  extensions, 
and,  in  addition  to  the  sections  which  are  now 
working  at  Dundee  and  Rotherham,  numerous 
others  are  in  progress  or  are  about  to  be  com- 
menced. Among  the  latter  is  the  Brighton  and 
Hove  system,  which  presents  some  curious  features. 
Brighton  wauted  to  provide  a  railless  service  to 
Hove,  while  the  latter  preferred  motor-omnibuses, 
but  rather  than  permit  the  Brighton  Corporation 
to  obtain  authority  to  carry  out  their  scheme  the 
Hove  Council  promoted  a  Bill  for  a  railless  system 
on  their  own  account.  The  Parliamentary  Com- 
mittees were  much  puzzled  by  the  position  in  view 
of  the  hostility  of  the  people  of  Hove  to  the  rail- 
less system,  but  eventually  granted  each  authority 
the  powers  sought  for  within  their  own  boundaries, 
leaving  them  to  come  to  an  agreement  for  the 
working  of  the  joint  undertaking. 

Including  eight  proposals  for  railless  traction 
ianctioned  by  Parliament  before  1911,  about  a 
dozen  have  been  approved  in  all,  and  eleven  muni- 
cipal Bills  will  come  before  Parliament  next  session, 
sn  addition  to  a  few  private  Bills. 

THE    LIGHT    RAILWAYS    ACT. 

In  April  last  year  a  Bill  was  brought  forward  by 
the  Board   of    Trade   to  amend  the  procedure  for 
obtaining  powers   to  carry  out  schemes  for  the  con- 
struction of  light  railways,  and  to  reduce  the  diffi- 
culty and   cost  incurred  under   the   existing  proce- 
dure.    The  Bill  also  would  have  facilitated  the  con- 
struction   of     railless    trolley    systems,    and     was 
welcomed  by  the  Municipal  Tramways  Association. 
Unfortunately  it  was  bitterly  opposed  in  Standing 
Committee    ot    the    House  of    Commons,    on    the 
grounds  that  it  placed  too  much  power  in  the  hands 
of  the  Board  of  Trade,  and  that  the  interests  of  the 
local  authorities  were  not  sufficiently  protected.     A 
clause  was  inserted,  in  spite  of  the  opposition  of  the 
Board,  requiring  promoters    of  railless  sshemes  to 
contribute  to  the  cost  of  maintaining  the  roadways 
used  by  the  trolley  'buses.     This  clause  would  have 
had  very  serious  consequences,  and  when  the  Bill  as 
amended  came  before  the  House  of  Commons,  on 
the  motion  of  the  representative  of  the  Board,  rail- 
less  systems  were  withdrawn  from  the  scope  of  the 
Bill.     The  measure    passed   through  the  remaining 
stages  without   further   alteration,  but  will  not   be 
of    much   service    towards  removing  the    obstacles 
which  hamper  the  development  of  light  railways. 
THE    BATING   OF   TRAMWAYS. 
One  of  the  most  important  events  of  the  year  has 
heen    the    decision,     on     appeal,    of    the    question 
whether  a  tramway   is  entitled  to   be  rated  on  the 
same  basis   as   a  railway—  i.e.,  in  the  proportion  of 
one-fourth  part  only  of  the   net  annual  value.     The 
matter  was    raised    by    the    Metropolitan    Electric 
Tramways,  Ltd.,  who  appealed   against  a  ruling  of 
the  Divisional   Court  to  the  effect   that   though  a 
portion   of  their  undertaking,  which  was  laid  down 
under  the  Light  Railways  Act,  was  therefore  classed 
railway   and   was   entitled  to  the  abatement, 
another  portion,  which  was  laid  down  as  a  "tram- 
way,"  but  was   identical   in  construction    with  the 
other     portion,     was    not    so      privileged.        This 
ion  followed  a  judgment  delivered  in  1892,  but 
more  recent  dec  the   House  of  Lords   had 

changed  the  situation,  and  the  Court  of  Appeal 
decided  that  there  was  no  physical  difference 
between  a  light  railway  and  a  tramway,  and  there- 
fore the  latter  must  be  rated  as  a  railway.  The 
action  related  to  a  tramway  in  the  Urban  District  of 
Tottenham,  and  the  judgment  is  consequently  known 
as  the  Tottenham  decision.  It  has,  of  course,  an 
important  bearing   upon   the  finances   of  tramways, 


whether  owned  by  municipalities  or  in  private 
hands,  and  the  Tottenham  Urban  District  Council 
appealed  to  other  local  authorities  for  assistance  in 
carrying  the  case  to  the  House  of  Lords.  It  is 
verj-  questionable,  however,  whether  anything  will 
come  of  this,  as  the  decision  of  the  Court  of  Appeal 
was  based  upon  previous  decisions  of  that  court  and 
of  the  House  of  Lords  in  connection  with  light 
railways  which,  the  Court  pointed  out,  were  unques- 
tionably tramways. 

RECENT  INNOVATIONS. 
While  no  important  changes  have  been  effected 
during  the  year  in  tramway  working  or  construc- 
tion, a  number  of  minor  improvements  have  been 
introduced.  The  P.A.Y.E.  (i.e.  pay-as-you-enter) 
system  has  been  experimentally  adopted  on  one 
route  at  Aberdeen.  This  system  has  attained  to  a 
considerable  degree  of  popularity  in  the  United 
States  and  Canada;  but  in  this  country,  where  the 
fares  usually  vary  according  to  the  length  of  journey, 
there  are  difficulties  in  the  way.  It  can,  however, 
be  employed  on  tramways  of  short  length  of  route, 
and  has  undoubted  advantages.  Leicester  Corpora- 
tion has  also  ordered  ten  cars  of  the  P.A.Y.E. 
pattern.  The  uniform  fare  system — one  penny  all 
the  way — has  been  adopted  at  Dundee,  and  was  to 
have  been  tried  at  Belfast,  but  was  eventually 
negatived.  This  also  is  only  applicable  to  a  system 
of  very  limited  extent,  as  it  would  be  impossible  to 
charge  more  than  Id.  in  this  country. 

A  portion  of  track  has  been  laid  down  at  Bradford 
on  a  new  system  of  foundation  devised  by  the  city 
engineer,  for  which  greatly  increased  strength  is 
claimed  at  a  small  increase  iu  cost.  Several  authori- 
ties are  trying  wind  screens  for  the  protection  of 
their  drivers  with  satisfactory  results,  and  at 
Walsall  a  number  of  cars  fitted  with  vestibules  have 
been  purchased.  Certainly  there  appears  to  be  no 
valid  reason  why  the  driver  should  be  compelled  to 
endure  all  weathers  when  there  is  nothing  what- 
ever to  gain  by  it.  Two  new  types  of  car  were 
designed  by  Mr.  Mallins.  Liverpool  Corporation 
tramways  manager — one  a  bogie  car  with  a  plat- 
form at  the  centre,  and  double  staircases  inside  the 
car,  enabling  passengers  to  board  the  car  while 
others  are  leaving,  and  thus  saving  time  ;  the  other 
a  single-truck  car,  which  has  double  staircases  at 
each  end.  "  Toast-rack  "  cars  have  been  used  with 
great  success  at  Blackpool,  and  the  number  is  being 
increased  to  eighteen. 

In  older  to  cope  with  the  enormous  traffic  at 
certain  periods,  the  London  County  Council  have 
obtained  powers  to  attach  trailer-cars  to  their 
ordinary  cars  at  such  times,  and  the  example  is 
about  to  be  followed  elsewhere,  although  the 
trailers  are  not  yet  in  use  in  London.  The  London 
County  Council  are  also  experimenting  with  petrol- 
electric  tramcars  in  order  to  ascertain  whether  it 
would  be  advisable  to  utilise  this  system  in  districts 
where  the  local  authorities  will  not  agree  to  the 
adoption  of  the  overhead  trolley  system,  and  the 
Council  will  not  go  to  the  expense  of  a  conduit 
tramway. 

TRAMWAY    EXTENSIONS. 

No  new  tramways  were  inaugurated  during  the 
year,  but  numerous  extensions  to  existing  systems 
were  carried  out.  Belfast  put  in  hand  new  routes, 
and  accepted  the  arbitrator's  second  award  for  the 
purchase  of  the  Cavehill  and  Whitewell  Tramways, 
which  has  been  the  subject  of  keen  controversy  for 
some  years.  Birmingham  took  over  the  whole  of 
the  tramways  in  the  Greater  Birmingham,  area,  at 
a  cost  of  £151,000.  The  London  County  Council 
are  purchasing  the  part  of  the  London  United 
Tramways  which  is  within  the  county,  the  award 
of  the  referee  being  £248,653,  more  than  half  of 
which  relates  to  the  power  station  and  depot  at 
Chiswick.  The  Council  also  contemplate  applying 
for  powers  to  construct  10  miles  of  tramway  and 
5  miles  of  railless  trolley  at  a  cost  of  a  quarter 
of  a  million  in  the  next  session.  The  Coventry 
tramways  were  purchased  by  the  Corporation  for  a 
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sum  fixed  by  arbitration  at  £"202, 132,  and  the 
Corporation  are  also  seeking  powers  to  run  raotor- 
'buses. 

PARES    AND    WAGES. 

As  usual,  experiments  with  fares  have  been  in 
progress  at  various  places.  Glasgow,  in  particular, 
has  taken  the  bold  step  of  doubling  the  length  of 
the  halfpenny  stages,  with  the  result  that  the 
number  of  passengers  showed  an  enormous  increase 
(one  million  a  week),  the  total  for  the  six  months 
ending  on  November  30th  being  150  millions. 
While  the  halfpenny  passengers  represented  over 
60  per  cent  of  this  total,  the  receipts  derived  from 
them  were  less  than  40  per  cent  of  the  whole  The 
stages  are  now  over  a  mile  in  length.  The  London 
County  Council  inaugurated  a  system  of  return 
tickets,  and  a  few  towns  fixed  the  maximum  fare  at 
a  penny.  Various  changes  in  wages  systems  were 
also  put  in  force  ;  Belfast  adopted  a  profit-sharing 
system,  and  Bournemouth  a  co-operative  bonus 
scheme,  the  benefits  of  which  in  each  case  were  not 
limited  to  drivers  and  conductors,  but  extended  to 
all  classes  of  employes.  The  bonus  question  is 
intimately  connected  with  the  use  of  meters  on   the 


cars,  which  is  now  regarded  as  essential  to  economy 
by  many  managers,  savings  of  10  to  20  per  cent 
and  even  more  in  the  energy  consumed  being 
recorded.  In  addition  to  the  economy  of  power,  the 
meters  greatly  assist  in  the  maintenance  of  the 
cars,  indicating  at  once  the  occurrence  of  any  defect 
which  interferes  with  economical  running,  and 
reducing  the  time  the  cars  have  to  spend  in  the 
shops. 

Gl   JERAL    l'1.  I  A. 

The  annual  return  of  the  Board  of  Trade,  recently 
issued,  shows  that  the  tramways  of  the  country 
now  aggregate  2,(537  route  miles,  of  which  1,777 
are  owned  by  local  authorities,  representing  a  total 
capital  expenditure  of  ">2r,  millions  sterling  on  172 
undertakings.  In  1011-12  the  whole  population 
was  carried  sixty-nine  times,  so  to  speak,  and  the 
percentage  of  working  expenses  to  receipts  was 
6f>6.  The  net  receipts  of  local  authorities  owning 
tramways  were  I]  millions,  and  nearly  half  a, 
million  was  paid  in  relief  of  the  rates.  The 
capital  expenditure  altogether  amounted  to  613,62-1 
per  mile  of  single  track,  for  lines  and  work's  ;  hut 
including  all  items,  the  total  was  £18,005. 


WATER  SUPPLY. 


To  review  the  water  supply  work  of  the  past  year 
is  to  treat  of  a  comprehensive  and  difficult  subject. 
In  order  to  be  complete  such  a  review  should 
include  reference  to  those  sciences  which  enable  the 
engineer  to  procure  a  supply  of  adequate  quantity, 
and  such  matters  as  rainfall,  evaporation,  percola- 
tion, physical  geography  and  geology  would  come 
under  this  heading.  Next,  the  methods  by  which 
the  water  obtained  is  rendered  of  suitable  quality 
would  be  considered,  including  the  work  of  the 
chemist,  bacteriologist,  aud  engineer.  Later  would 
follow  a  review  of  the  progress  in  mechanical  and 
constructional  engineering  affecting  the  raising, 
storage,  and  distribution  of  water  supplies,  together 
with  due  reference  to  works  of  importance  designed 
or  constructed  in  all  parts  of  the  world.  But  before 
dealing  with  such  matters  there  are,  as  every  water- 
works engineer  knows,  questions  of  policy,  law  and 
finance  which  govern  every  scheme  and  which  will 
in  the  future  require  more  and  more  study. 

Probably  the  methods  of  purification  deserve  the 
most  attention,  as  it  is  in  these  that  the  greatest  and 
most  useful  advances  have  been  made  during  recent 
years;  but,  important  as  these  are,  it  is  open  to  ques- 
tion whether  the  improved  methods  of  distribution 
and  the  practical  scientific  investigations  as  to  the 
quality  and  nature  of  the  best  conduits  for  water'  do 
not  show  an  advance  of  equal  importance,  while  the 
improved  methods  of  construction,  which  are 
making  it  possible  for  the  engineer  to  construct  his 
works  with  rapidity,  accuracy,  and  thoroughness 
formerly  impossible,  are  in  themselves  worthy  of  a 
long  and  careful  review.  The  consideration  of 
storage  and  service  reservoirs,  concerning  which 
much  knowledge  has  been  acquired,  and  of  which 
many  practical  illustrations  of  success  and  of  failure 
are  to  be  observed  in  the  past  year's  work  and 
occurrences,  is  in  itself  a  very  large  subject.  There 
have  been  many  cases  of  failures  of  reservoir  dams, 
due  chiefly  to  insufficient  knowledge  of  the  geo- 
logical strata  upon  which  they  were  built.  It  must 
also  be  remembered  that  the  review  to  be  complete 
must  give  attention  to  waterworks  in  every  part  of 
the  world,  for  it  is  abroad  rather  than  at  home 
where  many  of  the  greatest  works  are  being  con- 
structed and  where  the  full  applications  of  the 
latest  scientific  knowledge  are  to  be  seen.  This 
study  of  works  abroad  includes  not  only  some  of 
the  most  important  successes,  but  also  a  number  of 
failures,  which  are  still  more  instructive. 

On  the  principle  that  more  is  to  be  learned  by 
failure  than  by  success,  a  careful  study  of  the  work 
done  in  America  is  to  be  recommended,  for  such 
failures  are  not  only  frequent,  but  are  reported  with 
frankness  in  the  Press,  and  this  frankness   is  to  be 


commended.  It  is  not  for  the  English  engineer  to 
sneer  at  failures,  for  the  successes  absolutely  out- 
weigh in  their  importance  any  conservative  senti- 
ment which  may  result  from  the  study  of  failures, 
and  if  the  failures  in  this  country  were  reported 
with  equal  frankness  and  honesty  we  also  should 
learn  more,  and  probably  be  safeguarded  from  fall- 
ing into  the  errors  which  may  well  result  from  our 
greater  reserve.  In  new  countries  ri^ks  have  to  be 
taken  which  are  not  required  at  home,  and  it  is  very 
foolish  to  belittle  the  work  done  by  the  great 
American  engineers  because,  owing  to  the  special 
conditions  of  the  country,  men  of  insufficient  know- 
ledge have  sometimes  in  the  past  been  allowed  to 
make  very  daring  experiments,  some  of  which 
resulted  in  failure,  but  many  of  which  have  added 
materially  to  our  knowledge.  We  do  not  condemn 
the  aeroplane  because  its  development  has  been 
attended  with  loss  of  life  and  failure,  neither  should 
any  intelligent  man  condemn  the  methods  adopted 
in  new  countries,  seeing  that  they  mark  considerable 
progress. 

Enough  has  been  said  to  demonstrate  the  extreme 
difficulty  of  including  in  a  few  columns  a  review  of 
water  engineering  during  the  year  1912.  Such 
comments  as  are  made  can  only  be  superficial,  and 
it  is  only  possible  to  deal  with  certain  points  to  the 
exclusion  of  much  that  forms  part  of  the  year's 
work,  owing  to  the  greatness  and  importance  of  the 
subject  under1  review. 

LEGISLATION    AM'    POLICY. 

There  has  been  considerable  delay  in  acting  upon 
the  recommendations  of  the  Royal  Commission  on 
Sewage  Disposal  with  regard  to  water-supply 
legislation.  A  national  water  authority  is  required, 
and  it  is  interesting  to  learn  that  a  Bill  is  now  in 
preparation  with  regard  to  this  question.  As  a 
preliminary,  the  Local  Government  Board  have 
been  for  some  time  past  engaged  in  collecting 
information  as  to  the  existing  sources  of  supply. 
A  geologist  has  been  appointed  on  the  staff  of  the 
Department,  and  we  may  at  hist  congratulate  our- 
selves that  some  progress  towards  the  necessary 
legislation  has  been  made. 

The  Municipal  Waterworks  Association,  which 
represents  the  leading  municipal  waterworks  under- 
takings in  this  country,  and  which  was  formed  for 
the  purpose  of  affording  opportunities  for  conference 
and  co-operation,  held  its  first  meeting  during  the 
past  year.  It  is  probable  that  the  Association  will 
take  a  leading  part  in  promoting  necessary  legisla- 
tion. 

Little  or  nothing  has  been  done  with  regard  to 
carrying    out   the    recommendations    made    by    the 
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Royal  Commission  on  Canals  and  Waterways,  but 
the  Waterways  Association  have  decided  to  make 
every  effort,  by  means  of  questions  in  the  House  of 
Commons  and  otherwise,  to  induce  the  Government 
to  bring  in  a  Bill  on  the  lines  recommended  by  the 
Royal  Commission.  It  will  be  remembered  that  the 
report  included  recommendations  for  the  general 
improvement  of  canals  and  waterways  throughout 
the  country,  involving  a  very  large  expenditure. 

RIVERS    POLLUTION. 

The  eighth  report  of  the  Royal  Commission  on 
Sewage  Disposal,  issued  last  November,  lias  a  very 
important  bearing  upon  the  question  of  water 
supply.  It  is  advised  that  the  law  should  be  altered 
so  that  a  person  discharging  sewage  matter  into  a 
stream  shall  not  be  deemed  to  have  committed  an 
offence  under  the  Rivers  Pollution  Prevention  Act, 
1876,  if  the  sewage  matter  is  discharged  in  a  form 
which  satisfies  certain  requirements,  and  these 
requirements  are  of  such  a  character  that  the 
degree  of  purification  required  will  depend  very 
largely  upon  the  amount  of  dilution. 

The  matter  will  rest  entirely  in  the  hands  of 
the  Rivers  Boards  and  Central  Authority  when 
these  are  established.  It  is  quite  clear  that  there  is 
no  intention  of  making  local  authorities,  as  a  rule, 
purify  their  sewage  to  such  a  degree  that  ii  cannot 
pollute  drinking  water.  The  purification  of  the 
water  is  left  to  the  water  authorities  who  abstract 
water  from  the  rivers.  There  is  therefore  no  chance 
of  rivers  becoming  purer  in  quality  from  the  bacte- 
riological point  of  view.  Dr.  Houston,  in  his  sixth 
annual  report  to  the  Metropolitan  Water  Board, 
states  that  while  it  is  possible  that  improved 
methods  of  purification  will  in  a  chemical  sense 
keep  pace  with  the  increasing  pollutions  of  the 
livers,  the  outlook  bacteriologically  is  less  hopeful. 
It  certainly  looks  as  if  the  chemical  standard  were 
the  only  one  to  which  sewage  effluents  will 
have  to  conform  ;  and,  dilution  being-  taken  into 
account  in  arriving  at  the  chemical  standard,  it 
follows  that  with  a  dilution  of  over  500  volumes  all 
tests  might  be  dispensed  with  and  crude  sewage 
discharged,  subject  to  such  conditions,  as  the  provi- 
sion of  screens  or  detritus  tanks,  as  might  appear 
try  to  t lie  central  authority.  Thus  the 
importance  of  methods  of  purification  for  water 
drawn  from  rivers  will  be  greaterthan  ever,  for  it  is 
not  to  be  expected  that  rivers  from  which  water 
supplies  must  be  drawn  will  ever  regain  their 
former  purity.  Rivers  form  the  natural  drainage 
channel  of  every  district  into  which  the  sewage 
must  ultimately  flow.  More  and  more  sewage  is 
entering  the  rivers,  not  only  because  the  population 
increases,  but  because  more  and  more  houses  in  the 
watershed  areas  are  being  drained,  and  towns  and 
villages  hitherto  improperly  drained  are  being 
sewered. 

We  have  still  to  wait  for  the  formation  of  river 
boards,  and  a  central  authority  and  a  legislation 
which  shall  do  away  with  the  present  inequalities 
and  uneconomical  working  throughout  the  country. 
it  is  possible  thai  the  publication  of  the  eighth 
report,  or,  failing  that,  of  the  ninth  final  report, 
may  tend  to  advance  mailers  in  this  respect. 

SIP     OF     0  ATERWOBKS     BT     LO*  D1  HOR1TIES. 

The  general  national  policy  is  undoubtedly 
towards  the  ownership  of  waterworks  by  the  local 
authorities  rather  than  by  companies,  and  tin  i  oi 
pulsory  purchase  of  such  works  by  municipalities 
and  district  councils  is  common,  and  certainly 
receives  the  favourable  consideration  of  Parliament 
and     Government     Departments.      Such 

>re  more  and  more  coming  within  the  province 
of  the  municipal  engineer.  The  formation  of  Rivers 
Boaids   and    of  a   cenl  I  1 1]  ity  will    no   doubt 

tend  in   the    same    direction.     Then-  will    be    many 
■  here  it  will  be  convenient,  however,  to  form 
joint    v  v   it    often    happens    that    the 

whole  or  parts  of  several  districts  may  be  combined 
«  ith    advantage    under    one  '.'  a 

panics   may  still    undertake    such    work,  but,"     Mr 


E.  J.  Silcock  recently  pointed  out  in  a  paper  read 
before  the  Institution  of  Water  Engineers,  the 
Parliamentary  Committees  almost  invariably  favour 
the  formation  of  a  joint  water  board  to  the  forma- 
tion of  a  company,  and  even  wdien  companies  have 
carried  out  their  obligations  to  consumers  properly, 
the  municipal  authorities  have  often  obtained  com- 
pulsory powers  of  purchase. 

This  is  no  doubt  for  the  ultimate  advantage  of 
the  ratepayer.  Under  ordinary  circumstances  a 
waterworks  undertaking  is  not  profitable,  as  the 
capital  expenditure  is  out  of  proportion  to  the 
number  of  consumers;  but  as  the  number  of  con- 
sumers increases,  the  work  becomes  profitable,  and 
ultimately,  as  in  the  case  of  the  New  River  Com- 
pany, enormous  profits  may  be  obtained.  The 
Waterworks  Clauses  Acts  prevent  any  company 
from  making  too  great  a  profit,  for  after  all  hack 
dividends  have  been  paid  off,  the  excess  revenue 
over  and  above  a  ceitain  rate  of  interest  paid  to 
the  shareholders  may  not  be  retained,  but  the 
charges  to  consumers  have  to  be  lowered.  It  is, 
however,  clear  that  it  is  better  finance  for  the  rate- 
payers to  benefit  to  the  fullest  extent  by  their 
waterworks.  It  is  true  that  the  immediate  effect  of 
this  policy  may  be  dissatisfaction  to  those  who  have 
to  pay  the  rates,  while  the  large  consumer  fre- 
quently makes  his  own  waterworks  in  the  middle  of 
the  district.  Thus  in  London  there  are  an  increasing 
number  of  private  wells  and  supplies,  which  item 
ought  to  receive  serious  consideration,  seeing  that  it 
means  a  loss  to  the  community,  and  that  the 
ordinary  ratepayer  has  still  to  pay  for  the  esta- 
blishment and  maintenance  of  fire  mains  and 
hydrants  outside  the  private  properties,  which  do 
not  pay  anything  to  the  water  authority. 

AFFORESTATION. 

An  important  statement  of  policy  has  been  issued 
by  the  Development  Commissioners  during  the  past 
year.  This  statement  is  to  the  effect  that  the  Com- 
missioners will  bo  prepared  to  consider  applications 
from  waterworks  authorities  for  assistance  in  the 
afforestation  of  water-catchment  areas.  If  these 
schemes  for  afforestation  are  carried  out  in  accord- 
ance with  expert  advice,  and  if  the  work  is  open  for 
inspection  at  all  times,  and  (he  areas  made  available 
as  required  for  purposes  of  research,  education,  and 
demonstration,  the  Development  Commissioners  are 
prepared  to  recommend  loans  on  the  general  principle 
that  repayment  commences  as  soon  as  the  work 
becomes  remunerative. 

This  new  national  policy  should  have  a  very 
beneficial  effect  upon  the  quantity  and  quality  of 
the  available  water  supply,  and  should  also  provide 
employment  for  a  large  number  of  persons. 
Afforestation  is  of  course  only  possible  for  that 
part  of  the  country  which  is  unsuitable  for  cultiva- 
tion ;  but  this,  after  all,  includes  a  very  large  area. 
The  effects  of  planting  trees  will  tend  to  equalise 
the  run-off  from  the  land  and  to  lessen  the  loss  by 
evaporation;  the  result  should  be  to  equalise  the 
discharge  of  rivers  and  streams.  h,  has  been 
slated  that  every  forest,  in  a  catchment  area  may  lie 
regarded  as  a  storage  reservoir  in  comparison  with 
the  lands  around  it.  Hitherto  for  many  years  past 
the  tendency  has  been  to  remove  the  trees  from  the 
land  and  to  take  evvry  possible  mean-;  of  hastening 
the  natural  drainage,  so  that  an  enormous  proport  ion 
of  the  rainfall  which  formerly  percolated  into  the 
and  found  its  way  into  the  water-bearing 
stratum,  or  which  flowed  slowly  to  the  rivers  and 
sea,  is  now  drained  away  in  the  quickest  possible 
manner. 

The  afforestation  of  large  areas  of  land  should 
certainly  conserve  the  rainfall,  and  it  will  be 
entirely  their  own  fault  if  the  municipal  water 
aui  hoi  ities  fail  to  t;ike  advantage  of  the  offer  of  the 
Development  Com  mi  sinners.  Nor  to  all  appear- 
ances will  they  he  slow  to  do  so.  it,  seems  already 
that,  Edinburgh  and  Liverpool  are  taking  steps  to 
obtain  loans  for  tree-planting.  The  Edinburgh  and 
District  Water   Ti implication    is    said    to   be 
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likely  to  result  in  terms  being  made  which  wil 
be  acceptable  to  all  parties.  We  are  told  that  the 
Trustees  have  been  in  negotiation  with  Sir  William 
llaldane,  wlio  has  taken  np  the  afforestation  scheme 
enthusiastically.  Thus  it  is  hoped  that  the  work  of 
tree-planting  will  begin  this  winter.  The  terms 
upon  which  the  Trustees  apparently  expect  to  work 
are  that  the  Development  Commissioners  should 
authorise  a  financial  advance  for  t  lie  capital  required 
to  plant  the  trees,  to  maintain  the  woods  during 
growth,  and  ultimately  to  provide  for  the  marketing 
of  the  timber.  Although  the  work  to  he  done  in 
the  first  year  is  necessarily  small,  the  scheme  con- 
templates the  planting  of  several  thousand  acres  of 
land  wilh  tree*.  At  Liverpool  it  is  expected  that 
the  conditions  upon  which  the  Treasury  would 
grant  a  loan  for  the  afforestation  of  the  catchment 
areas  at  Lake  Vrynwy  will  be  acceptable,  and  that 
the  necessary  steps  will  he  taken  to  press  the 
matter  forward. 

These  appear  to  he  the  first  instances  i'i  England 
and  in  Scotland  respectively  in  which  public  bodies, 
acting  on  behalf  of  the  ratepayers,  are  proposing  to 
undertake,  by  arrangement  with  the  Development 
( 'ommissioners,  the  planting  of  catchment  areas  with 
trees.  It  should,  however,  be  noted  that  the  Torquay 
Town  Council  have  applied  for  a  giant  in  aid  of  I  he 
establishment  of  a  school  of  afforestation  upon  the 
catchment  area  of  the  Torquay  waterworks.  The 
report,  of  the  Development  Commissioners  should 
lie  carefully  studied  by  local  authorities,  for  although 
(he  facilities  exist  for  carrying  out  works  of  affores- 
tation, it  is  possible  to  waste  a  great  deal  of  time 
and  money  if  the  conditions  under  which  loans  are 
likely  to  ho  granted  are  nol  properU  understood.  It 
is  clear  that  water  engineering  schemes  are  con- 
sidered as  being  within  the  scope  of  economic 
development  for  which  the  fund  dealt  with  by  the 
Development  Commissioners  is  intended. 

PRE*  I  l;\  \  I  In  .    OF    l: IDS. 

It  has  been  pointed  out  upon  ot  her  occasions  in 
these  pages  that- though  the  general  rainfall  of  this 
country  is  recorded  in  a  very  systematic  manner, 
there  are  other  matters  relating  to  water  supply 
which  require  the  same  attention.  Hangings  of 
rivers  and  streams  are  required,  and  the  proportion 
of  the  rainfall  available  or  the  "run-off"  in  catch- 
ment basins  overlying  various  geological  strata  in 
different  parts  of  the  country  ought  to  be  ascer- 
tained. It  is  left  to  private  individuals  or  to  public 
authorities  to  make  such  records,  and  even  then 
these  records  are  not  available  for  general  use. 
Legislation  is  still  waited  for.  The  formation  of  a 
central  authority  to  deal  with  such  matters  is  much 
needed.  Then,  again,  from  the  point  of  view  of  the 
public,  it  is  much  to  be  regretted  that  exact  informa- 
tion is  not  recorded  with  regard  to  every  shaft  sunk 
or  boring  made  in  the  country.  It  is  true  that  we 
have  the  excellent  work  of  the  Geological  Survey  to 
aid  us,  but  the  information  could  he  supplemented 
by  records  of  the  very  large  number  of  borings  made 
about  which  no  information  is  sent  to  the  Geological 
Survey. 

The  policy  of  holding  back  information  is  very 
short-sighted,  and  is  certainly  not  to  be  commanded. 
It  is  time  that  the  well-sinker  may  here  and  there 
he  in  a  stronger  position  by  having  his  own  exclu- 
sively private  records,  but  he  is  always  liable  to 
have  fresh  work  to  do  in  an  Unknown  locality,  and 
ii  all  well-sinkers  gave  away  their  information  to 
the  Geological  Survey,  they  would  gain  thereby. 
More  wells  would  be  sunk,  there  would  be  fewer 
failures  and  fewer  losses  to  the  contractors,  and  the 
public  advantage  would  be  enormous.  Apparently 
the  advance  made  in  obtaining  or  in  taking  steps  to 
obtain  such  records  during  the  past  year  has  not 
been  great. 

As  is  well  known,  the  "run-off"  of  a  catchment 
area  and  the  quantity  of  water  to  be  obtained  from 
a  water  bearing  stratum  is  influenced  by  many 
complex  conditions,  including  not  only  the  amount 
of  rainfall,  the  nature  of  the  soil,  the  slope   of  the 


surface,  and  the  amount  of  artificial  drainage,  but 
it  may  also  be  influenced  very  considerably  by 
artificial  means — namely,  by  afforestation.  In  this 
the  past  year  has  shown  some  advance. 

BILLS    IX    PARLIAMENT. 

Among  the  water  bills  in  Parliament  in  the  forth- 
coming   session,  the  .Metropolitan  Water  Board   are 
seeking    powers    for    the    construction    of  a  service 
reservoir   to    hold    1,(100,000   gallons    of  water    at 
Shooler's-hill.    It  will  supply  Belvedere, Wool wieh, 
Plumstead,  Abbey  Wood,  and  Sidcup.     These  work.' 
also  include  a   new    pumping  station.       Two   other 
reservoirs,  each  of  250,000  gallons  capacity,  are  to 
he    built     on     Westerham-hill     and     at     Knorkholl 
respectively,      including    a     long    10  in.     main,    con- 
necting the  two  reservoirs.  The  Mid-Kent  Company 
are   seeking  to  extend  their   limits  and  to  erect  new 
pumping  stations.      The   Wey  Valley  Company  are 
proposing  to  make  a  pumping   station  at    I'rensham. 
The  Northampton  Corporation  are  seeking  to  extend 
their  area  of  supply,  and  are  proposing  to  construct 
a  new   reservoir.        rluddersfield    proposes    intake 
over     the     Deanhead      reservoir.        The     Southend 
Waterworks   Company   propose    to    purchase    the 
works  of  the    Rochford     Urban    District    Council. 
The  Bournemouth  Gas  and  Water  Company  propose 
to    purchase    the  works  of    the    Wimborne    Minster 
Company,  and  the  South    Hants   Company  wish  to 
purchase  the    Bishops  Waltham    work-;.     Weirs  at 
Llangwynidr   across  the  Claister  and  the  Ffynnon 
( laerhos  St  ream  are  included  iii  the  application  of  I  he 
Ebbw  \  ale  Urban  District  Council.    The  Pontypridd 
and  Bhondda  Joint  Water  Board  propose  to  secure  a 
supply    from    the    Corporation    of    Merthyr    Tydfil; 
the     Bury     Urban   '  District    Council,     the   South 
Staffordshire     Waterworks    Company,    the     Ports- 
mouth  Waterworks    Company,  the    Leeds    Corpora- 
tion, and   the  Aberystwith  Corporation   are   making 
similar  applications.    The  Dunfermline  Watei  Com- 
mittee propose  to  form  a  new  impounding  reservoir 
on   the    river    Devon    at    Clendevon,    and    a   sei  vice 
reservoir    at    Heath.      The     District    Committee    of 
the  Middle  Ward   of    Lanarkshire    propose    to  con- 
struct a.  storage  reservoir  on  the  Camps  Water  and 
Grains  Hum,  at  Crawford,  while  the  Kirkcaldy  and 
Dysarf  Waiter  Commissioners  wish  to  enlarge  their 
reservoirs  at  Hallo,  Holl,  and  Arnot. 

If  will  he  observed  that  the  combination  of  works 
belonging  to  different  authorities  is  a  notable  feature 
of  the  forthcoming  Parliamentary  proceedings. 

WATER     ITKII'H   \  lli.x. 

Hi  a  paper  read  before  the  Indiana  Sanitary  and 
Water  Supply  Association,  an  attempt  was  made  to 
prove  the  money  value  of  pure  water  to  the  com- 
munity by  assuming  a  certain  value  for  each  life 
saved.  Figures  were  given  showing  that  the  total 
cost  of  water  supplied  to  105  cities  in  America, 
having  a  total  population  of  nearly  20  millions, 
was  about  ,-fcl  Os.  lOd.  per  head  per  annum,  and  on 
this  basis  it,  was  reckoned  that  a  saving  of  5'.  lives 
per  100,000  would  balance  the  cost  of  filtration, 
in  making  this  calculation  the  author  reckoned  on 
a  consumption  of  100  gallons  per  head  per  day  and 
took  the  total  cost  of  filtration  at  Is.  (id.  per  head  ; 
hut  whatever  money  value  may  be  taken  as  being 
equivalent  to  the  life  of  an  individual,  it  is  certain 
that,  when  pure  water  is  supplied  instead  of  an 
impure  water,  the  death  rate  is  lowered,  and  not 
only  this,  but  that  an  immense  amount  of  sick- 
ness involving  expense  is  also  prevented.  It  may 
also  reasonably  be  urged  that  life  is  beyond  price  ; 
but  whatever  view  we  take  of  the  matter,  it  is 
clear  that  for  every  reason,  including  sentiment  and 
finance,  it  is  well  worth  while  to  safeguard  the 
purity  of  water  supplies. 

The  simple  methods  by  which  purity  of  water  may 
be  ensured  are  among  the  most  important  of  the 
developments  which  have  taken  place  within  recent 
years.  Sand  filtration  still  continues  to  be  largely 
used,  but  the  superior  efficiency  of  the  pressure 
filter  has  led  to  its   general  adoption,  and  many  of 
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these  filters  have  been  installed  in  this  country 
during  the  past  year.  The  use  of  coagulants  is 
general  in  America,  and  is  found  useful  in  this 
country  under  certain  conditions. 

STERILISATION. 

As  pointed  out  by  Dr.  Houston  in  one  of  his 
recent  papeis.  there  is  in  the  United  Kingdom  an 
almost  invincible  repugnance  to  the  use  of  chemicals 
for  the  purification  of  water,  with  the  exception  of 
lime,  the  use  of  which  is  "  hallowed  by  precedent," 
and  for  this  reason  alone  the  sterilisation  of  water 
by  means  of  hypochlorite,  which  has  been  univer- 
sally adopted  in  America,  does  not  appear  to  have 
found  much  favour  at  present  at  home,  or  perhaps 
it  would  be  more  correct  to  say  that  where  it  is  used 
as  little  is  said  about  it  as  possible.  There  are, 
however,  several  places  in  this  country  where  its 
use  has  been  essential  in  order  to  prevent  the  spread 
of  typhoid.  Dr.  Thresh  mentioned  more  than  one 
instance  inapaper  read  recently  before  the  Institution 
of  Water  Engineers,  but  even  he  appeared  to  find 
it  politic  not  to  mention  the  exact  localities.  Not- 
withstanding this  reserve,  we  are  able  to  say  that 
the  sterilisation  of  water  by  means  of  hypochlorite 
is  being  adopted  in  this  country  much  more  exten- 
sively than  is  generally  supposed.  Ozone  treatment, 
on  the  other  hand,  does  not  appear  to  have  made 
many  advances  in  the  past  year,  neither  do  the 
results  seem  to  warrant  the  large  extra  expense 
which  this  method  seems  to  demand.  Mr.  Adolf 
Kemna  pointed  out  that  "  the  ozone  people  at 
Petersburg  felt  so  sure  of  being  able  to  destroy  the 
coli  that  they  accepted  a  clause  by  which  a  fine  of 
1,000  roubles  was  incurred  for  each  detection,  with 
the  result  that  in  June  last  they  had  to  pay  26,000 
roubles." 

Statistics,  which  have  been  quoted  in  this  Journal, 
clearly  prove  that  where  hypochlorite  sterilisation 
of  .water  has  been  adopted  by  cities  suffering  from 
periodical  epidemics  of  typhoid,  there  has  been  a 
very  large  reduction  of  the  typhoid  death-rate, 
which  has  in  some  cases  been  reduced  to  nil.  The 
fact  that  the  typhoid  death-rate  has  not  been 
reduced  to  nil  in  every  case  is  doubtless  due  to  the 
fact  that  there  were  sources  of  infection  other  than 
the  water  supply,  Some  advance  has  been  made 
with  the  ultra-violet  ray  sterilisation.  There  has 
been  a  considerable  amount  of  work  done  in  France. 
Water  sterilised  in  this  manner  is  being  used  in 
certain  long-distance  railway  trains.  Bottled  water 
sterilised  by  means  of  the  ultra-violet  rays  has  been 
supplied  where  the  city  supply  was  known  to  be 
polluted  in  America,  and  there  are  various  other 
developments,  but  figures  are  j7et  wanting  to  prove 
that  this  method  can  be  used  economically  on  any 
large  commercial  scale. 

NEWER    METHODS. 

In  France  very  good  results  have  been  obtained 
by  the  use  of  non- submerged  sand  filters,  over 
which  the  water  is  sprayed  by  means  of  a  rotary 
distributor,  and,  considering  the  excellent  results 
obtained,  it  is  to  be  regretted  that  engineers  in  this 
country  have  not  as  yet  given  the  system  a  trial. 
Dr.  Houston,  in  several  reports  and  papers  pub- 
lished during  the  past  year,  has  dealt  with  the  puri- 
fication of  the  London  water  supply  ;  and  while  he 
finds  the  method  of  storage  thoroughly  satisfactory 
for  the  removal  of  disease  germs,  he  has  drawn 
attention  to  the  fact  that  we  do  not  as  yet  possess 
reservoirs  of  sufficient  capacity  to  give  the  full 
period  of  storage,  and  that  in  the  case  of  flood 
waters,  which  may  have  to  run  into  depleted  reser- 
voirs, some  additioiiBl  storage  is  desirable.  At  first 
the  doctor  suggested  coagulation,  but  later  he  has 
brought  for  ward  and  advocated  a  new  method  for 
the  sterilisation  of  the  water  by  an  overdose  of 
lime. 

Dr.  Houston  found  that  one  part  of  quicklime 
added  to  5,000  parts  of  raw  Thames  water  kills  the 
B.  coli  within  a  given  period,  and  thus  we  get  not 
only    the   softening   and  mechanical    precipitating 


effects,  but  also  sterilisation.  The  water  is,  how- 
ever, unfit  for  human  consumption,  being  over- 
dosed with  lime,  and  to  neutralise  this,  not  less  than 
25  per  cent  of  untreated  water  must  be  added. 
Thus  the  sterilised  water  must  be  mixed  with  the 
water  purified  by  storage,  and  the  mixture  would 
be  of  a  much  purer  and  incidentally  of  a  softer 
quality  than  that  at  present  used. 

A  further  method  of  sterilisation  adopted  in 
America  is  the  use  of  chlorine  gas  liquefied  under 
pressure.  This  gas  is  mixed  with  water.  There  is 
no  doubt  as  to  the  ease  with  which  it  can  be  applied, 
but  chemists  do  not  agree  that  the  admixture  of 
chlorine  gas  with  water  produces  the  same  result  as 
is  obtained  by  the  application  of  hypochlorite  solu- 
tion. The  sterilisation  of  water  by  means  of  chlorine 
gas  is  due  to  the  fact  that  the  chlorine  combines 
with  the  hj^di'ogen  in  the  water  and  forms  hydro- 
chloric acid,  while  the  oxj'gen  is  liberated,  and  it  is 
this  nascent  oxygen  which  performs  the  work  of 
sterilisation  ;  but  with  hypochlorite  there  is  a  certain 
amount  of  oxygen  present,  and  this,  with  the  oxygen 
produced  by  means  of  the  chlorine  present  in  the 
hypochlorite,  sterilises  the  water.  Thus  with  chlorine 
gas  twice  the  amount  of  chlorine  is  required,  and 
presumably  twice  the  amount  of  hydrochloric  acid 
remains  in  the  water.  Also  with  hypochlorite  the 
gas  is  given  off  in  minute  bubbles,  and  is  therefore 
more  readily  dissolved  in  the  water  than  chlorine 
gas,  which,  if  blown  through  in  bulk,  must  escape 
in  bubbles. 

DIFFICULTIES    OVERCOME. 

In  the  earlier  experiments  and  trials  waters  were 
frequently  overdosed  with  hypochlorite  to  a  degree 
which  produced  an  unpleasant  taste  in  the  water. 
Also,  while  the  process  was  new  the  human  imagina- 
tion was  active,  and  hence  there  were  complaints 
which  were  often  quite  unwarranted.  Experience 
during  the  past  year  has  shown  that  where  the 
process  is  pioperly  carried  out,  there  is  ro 
unpleasant  taste  or  smell  in  the  water,  and  the 
complaints  have  ceased.  The  water  must  be  free 
from  organic  matter  before  the  hypochlorite  is 
added,  and  instead  of  adding  hypochlorite  to  the 
water  in  comparatively  large  quantities,  as  was  done 
at  one  time,  we  find  that  a  dose  of  from  -7  to  '5 
parts  per  million  of  available  chlorine  give  good 
results  at  Cleveland,  '35  parts  per  million  at  Jersey 
City  and  in  Cincinnati,  and  "5  parts  per  million  at 
New  York. 

As  to  the  cost  of  filtration,  considerable  atten- 
tion has  been  given  to  this  matter  during  the  past 
year.  The  chief  working  cost  with  sand  filters  is 
the  washing  of  the  sand,  and  with  mechanical 
filters  that  of  the  labour  and  chemicals.  These 
costs  must  vary  considerably  per  head  at  different 
places,  according  to  the  nature  of  the  water  to  be 
purified  and  the  magnitude  of  the  scheme ;  but 
there  is  sufficient  evidence  to  show  that  even  at  the 
highest  prices  the  cost  is  a  very  small  one  to  pay  in 
proportion  to  the  benefits  received. 

ABSOLUTE    STERILISATION. 

A  French  firm  has  recently  brought  forward  a 
small  water  sterilising  device  that  will  be  useful  in 
households,  schools,  hospitals,  and  similar  buildings. 
In  this  plant  sterilisation  is  produced  by  heating 
water  under  pressure  to  a  temperature  of  115deg.  C. 
without  causing  boiling.  The  ordinary  boiling 
temperature — namely  lOOdeg.  C. — is  insufficient  to 
produce  absolute  sterilisation,  hence  the  higher 
temperature.  The  water,  being  under  pressure, 
cannot  boil.  The  apparatus  is  composed  of  a 
cylindrical  tank,  enclosing  at  its  lower  end  a  part  of 
a  coil  and  topped  by  a  small  boiler,  which  can  be 
heated  by  gas.  The  raw  water  enters  at  the  bottom 
of  the  cylinder  and  rises  around  the  coils  to  the 
boiler',  where  it  reaches  .the  temperature  of  115deg.  C. 
It  then  rises  through  a  tube  at  the  top  of  the  boiler 
and  descends  through  the  cooling  coil  at  the  bottom 
of  the  cylinder,  whence  it  rises  through  an  outside 
tube  to  the  discharge.  It  is  capable  of  treating 
from  100 to  125  gallons  per  hour.    Larger  appliances 
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of  the  same  kind  are  also  employed.  The  company 
makes  a  portable  steriliser  capable  of  treating  1,000 
gallons  per  hour,  which  is  mounted  on  wheels  and 
can  be  used  for  the  service  of  troops  in  the  field. 
A  thousand  cubic  feet  of  gas  are  required  for  treating 
o,330  gallons  of  water.  Thus  the  cost  of  treatment, 
taking  gas  at  4s.  per  1,000  cubic  ft.,  would  be  a 
little  over  Is.  2d.  per  thousand  gallons.  Its  price, 
therefore,  does  not  compare  favourably  with  the 
prices  of  other  methods  of  sterilisation,  but  the 
process  is  undoubtedly  applicable  to  conditions 
where  the  absolute  purity  of  a  small  quantity  of 
water  is  essential. 

PREVENTION    OF    LEAD    POISONING. 

We  hear  less  now  than  formerly  of  the  injurious 
effect  produced  by  the  action  of  soft  water  upon  lead 
pipes.  Towns  deriving  their  supplies  from  moor- 
land sources  have  benefited  by  the  advance  of 
knowledge,  and  by  treatment  of  their  water  sup- 
plies have  overcome  the  difficulty  due  to  the  plumbo 
solvency  of  the  water.  At  Sheffield,  after  a  long 
series  of  experiments,  it  was  ultimately  decided  to 
treat  the  water  with  finely-powdered  chalk,  and  the 
treatment  has  been  so  successful  that  it  has  been 
adopted  by  a  large  number  of  northern  water  autho- 
rities, and  also  by  the  Birmingham  Corporation  in 
connection  with  their  supply  from  Wales.  Further, 
the  Derwent  Valley  Act  of  Parliament  provides 
that  all  water  shall  be  efficiently  treated  so  as  to 
prevent  it  acting  on  lead  in  such  a  manner  as  to 
endanger  the  health  of  the  consumers. 

Thus  it  is  clear  that  there  is  no  longer  need  to 
fear  lead  poisoning  from  soft  water  supplies  pro- 
vided that  this  very  simple  treatment  is  adopted. 
This  is  an  advance  upon  which  we  may  congratulate 
ourselves,  especially  as  the  means  by  which  safety 
may  be  ensured  proved  to  be  so  simple. 

WASTE     OF     WATER. 

The  excessive  use  and  waste  of  water  in  America 
has  lead  to  great  attention  being  given  to  the 
methods  of  detecting  waste.  In  this  country  the 
loss  of  water  by  waste  and  leakage  is  generally  not 
so  excessive,  but  there  are  many  instances  where  a 
great  economy  might  be  effected  by  discovering 
leakages  of  water  supplied.  When  a  supply  is 
found  to  be  insufficient,  the  general  plan  is  to 
endeavour  to  increase  it  rather  than  to  reduce  the 
waste;  but  it  is  clear  that  there  must  be  a  great  deal 
of  unnecessary  expenditure  of  public  money  when- 
ever the  shortage  of  supply  due  to  waste  is  made 
up  by  the  construction  of  new  works,  and  this  is 
particularly  the  case  where  the  water  has  to  be 
pumped.  In  England  the  most  usual  method  for 
the  detection  of  leakage  is  the  use  of  the  Deacons 
Meter,  while  in  America  the  Pitometer  is  now  very 
generally  used. 

The  house-to-house  inspection  is  apt  to  account 
for  a  good  deal  of  waste  water  in  any  district.  In 
a  paper  read  before  the  Illinois  Water  Supply 
Association  it  was  shown  that  after  all  the  services 
in  a  certain  town  of  Illinois  had  been  metered 
the  quantity  of  water  pumped  per  head  was  125 
gallons,  as  against  266  gallons  in  preceding  years. 
This  actually  resiilted  in  a  reduction  of  30  per  cent 
in  the  average  householder's  bill — a  clear  proof  of 
the  fact  that  consumers  were  deliberately  wasting 
water  is  here  given,  which  waste  they  took  good 
care  to  prevent  as  soon  as  they  found  it  worth  their 
while  to  do  so.  It  is  not  practicable  as  a  rule  to 
place  meters  upon  all  services.  In  many  of  the 
American  cities  the  waste  and  reckless  use  of  the 
water  is  being  checked  by  making  thorough  surveys 
of  the  mains  in  order  to  detect  waste  and  leakage. 

This  work  is  done  chiefly  by  the  use  of  the 
Pitometer,  which  instrument  is  of  great  value, 
because  it  enables  the  engineer  to  ascertain  how 
much  water  is  flowing  at  any  point  in  the  pipe 
system.  The  instrument  consists  of  a  Pitot  tube, 
which  can  be  inserted  through  a  1-in.  stop-cock  into 
any  water  main.  By  means  of  this  tube  and  its 
attachments  the  quantity  of  water  flowing  along 
the   main   can    be  accurately  measured    and  regis- 


tered. The  instrument  is  portable,  and  can  be 
used  at  any  point  required  without  interfering  with 
the  main  in  any  way  beyond  tapping  a  1-in.  hole  in 
it.  Thus,  by  the  use  of  the  Pitometer,  accurate 
information  can  be  obtained  as  to  the  amount  of 
water  being  used  in  any  main  or  section.  The 
delivery  of  pumps  can  also  be  checked  and  the  loss 
due  to  slip  ascertained. 

FIRE    SERVICES. 

The  disastrous  effects  of  fire,  and  the  need  for  its 
speedy  extinction  inside  the  building  at  whatever 
point  it  may  start,  has  led  to  considerable  develop- 
ment in  the  practice  of  applying  automatic 
sprinklers,  and  there  has  been  a  considerable  amount 
of  thought  and  ingenuity  devoted  to  the  subject  of 
interior  tire  mains  and  extinction  appliances  recentlj'. 
For  instance,  where  it  is  necessary  to  protect  valu- 
able papers  and  records,  or  where  the  building  con- 
tains goods  of  a  highly  inflammable  nature,  it  is 
essential  that  the  fire  appliances  should  consist  of 
something  that  will  be  immediately  effective,  and 
the  fact  has  been  exemplified  by  several  great  fires 
involving  loss  of  life  under  most  distressing  circum- 
stances and  destruction  of  property  during  the  past 
year. 

In  America  sprinklers  have  been  applied  in  one 
building  at  a  point  500  ft.  above  the  street  level, 
the  method  adopted  being  to  place  large  steel 
pressure  tanks  on  the  upper  floors  holding  about 
1,000  gallons  each,  so  arranged  as  to  give  a  pressure 
of  at  least  75  lbs.  upon  the  square  inch  at  the 
sprinklers,  it  being  recognised  that  to  be  thoroughly 
effective  a  high  pressure  is  necessary.  In  addition 
to  the  steel  tanks,  high-pressure  pumps  drawing 
water  from  the  city  mains  are  installed  in  the  base- 
ment, while  a  third  source  of  supply  consists  of  a 
connection  outside  the  building  at  the  street  level 
into  which  the  fire-engines  can  pump  water  from  an 
outside  hydrant.  The  result  is  that  the  sprinklers 
are  first  fed  automatically  from  the  pressure  tanks  ; 
next  they  can  be  fed  from  the  pumps  in  the  base- 
ment ;  and  lastly,  assuming  that  the  fire  has  taken 
such  hold  on  the  premises  that  interior  pumping  is 
impossible,  water  can  be  directed  immediately  where 
it  is  most  required  simply  by  pumping  from  a  safe 
point  outside  the  building. 

CORROSION    OF    PIPES. 

The  causes  of  corrosion  in  pipes  is  a  matter 
which  is  receiving  considerable  attention.  It  is 
now  generally  accepted  that  ordinary  corrosion  is 
due  to  the  action  of  acids,  to  electrolytic  action,  and 
also  strong  electric  currents  are  destructive  because 
they  set  up  electrolysis,  resulting  in  rapid  corro- 
sion. Where  the  soil  contains  acid  or  acid  salts, 
these  also  prove  to  be  destructive.  With  regard  to 
the  electrolytic  theory,  all  experience  points  to  the 
fact  that  irregularity  in  the  composition  of  the 
metal  causes  corrosion,  and  thus  the  greater 
uniformity  of  wrought-iron  as  compared  with  steel 
is  sometimes  thought  to  render  it  more  resistant  to 
galvanic  activity. 

The  recent  experiments  of  Messrs.  George  and 
Melville  Whipple,  however,  seem  to  prove  that  the 
pitting  of  steel  pipes  may  be  prevented  entirely  by 
the  removal  of  the  black  oxide  scale  or  "  mill 
scale,"  and  that  the  corrosion  of  steel  mains  is  due 
to  electrolytic  action  set  up  owing  to  the  differences 
in  potential  between  the  steel  and  the  mill  scale. 
Apparently  it  is  unsafe  to  rely  upon  any  protective 
coating,  for  it  has  been  pointed  out  that  no  per- 
manently effective  coating  is  at  present  available. 
This  statement,  made  by  Mr.  W.  H.  Maxwell,  will 
probably  not  find  general  acceptance,  but  there  is 
considerable  truth  in  the  statement  that  some  of 
the  coatings  intended  for  protection  may  become 
sources  of  danger,  and  in  the  case  of  some  paints 
the  coarser  particles  of  the  pigment  may  induce 
galvanic  activity  under  the  paint.  Mr.  Maxwell  is 
apparently  in  agreement  with  the  theory  of  electro- 
lytic action  set  up  by  "  mill  scale,"  and  urges  the 
importance    of    seeing    that    the     "  mill    scale "     is 


194 


THE    SURVEYOR    AND    MUNICIPAL 


Janvanv  31.  1013. 


removed  before   coaling,   as    "otherwise    rust    will 
form  under  the  paint.'' 

It  is  at  present  extremely  difficult  to  estimate  the 
serviceable  life  of  cast-iron,  wrought- iron,  or  steel 
pipes.  We  are  told  of  the  cast-iron  pipes  at 
Versailles,  which  have  been  in  use  for  227  years  ; 
while  in  other  cases  uucoated  mains  appear  to  have 
failed  in  twenty  years.  We  have  read  of  the  rapid 
deterioration  of  long  lengths  of  steel  pipe  of  large 
diameter  in  Australia,  America,  and  elsewhere,  and 
also  of  steel  pipes,  which  show  no  signs  of  corrosion 
after  many  years  of  work.  The  chief  l-esults  of 
investigation'  at  the  present  time  point  to  the 
importance  of  preventing  irregularity  of  composition, 
of  making  the  coating  more  effective,  of  removing 
the  "  null  scale,"  if  possible,  and  of  taking  care  that 
no  stray  currents  of  electricity  pass  through  the 
mains.  '  One  of  the  most  satisfactory  linings  yet 
discovered  for  steel  mains  of  large  diameter  is 
Portland  cement. 

REINFORCED  CONCRETE. 
Considerable  attention  has  been  devoted  to  rein- 
forced concrete  during  the  past  year,  and  there  has 
been  a  prolonged  discussion  in  the  technical  Press, 
notably  in  the  Engineering  Supplement  of  the 
Times,  in  which  the  policy  of  the  Local  Government 
Board  in  granting  short  periods  for  loans  for  rein- 
forced concrete  works  has  been  criticised  and  in 
which  the  merits  of  the  material  have  come  under 
discussion. 

Reinforced  concrete  is  a  material  which  possesses 
enormous  advantages  and  which  is  perfectly  trust- 
worthy when  the  work  has  been  properly  designed 
and  constructed;  but,  owing  to  the  fact  that  its 
strength  and  enduring  qualities  must  depend 
entirely  upon  good  workmanship,  and  that  without 
the  best  workmanship  this  material  is  absolutely 
worthless,  the  position  of  the  Local  Government 
Board  is  one  of  some  difficulty.  Further,  it  is  use- 
less to  deny  that  there  are  numerous  failures  of 
works  which  have  been  improperly  designed  or 
improperly  constructed.  In  this  country  it  is  not 
customary  to  record  failures,  and,  further,  it  may 
also  be  stated  that  there  are  not  many  failures  to 
record  ;  but  in  America,  as  may  be  seen  in  the 
technical  journals,  failures  are  of  frequent  occur- 
rence ;  but  it  is  to  be  noted  that  when  a  reinforced 
concrete  structure  does  fail,  this  happens  directly 
the  strain  comes  upon  it,  and  frequently  before  the 
work-  of  construction  is  finished. 

Serious  as  the  results  of  such  bad  engineering 
may  be,  there  is  one  very  important  point  to  the 
good  to  be  noticed,  and  this  is  that  the  faulty  struc- 
ture fails  at  once;  if  the  work  has  not  been  properly 
done  the  whole  structure  collapses  utterly.  Thus 
the  danger  of  any  permanent  structure  failing  some 
time  alter  erection  is  more  remote  in  the  case  of 
reinforced  concrete  than  in  the  case  of  any  other 
material.  A  steelwork  structure  will  lose  its 
strength  by  corrosion  in  the  course  of  years,  but 
as  far  as  the  result  of  a  good  many  years'  working- 
goes  reinforced  concrete  increases  in  strength  and 
does  not  deteriorate.  Thus  it  is  urged  that  the 
policy  of  the  Local  Government  Board  in  granting 
loans  to  be  repaid  during  a  short  period  is  incon- 
sistent. If  the  material  is  not  trustworthy  loans 
should  not  lie  granted  at  all.  The  Local  ( lovern- 
ment Board  apparently  do  not  make  this  contention, 
but  they  act  as  if  the  life  of  reinforced  concrete 
were  short,  which  is  against  all  experience. 

The  difficulty  which  is  before  us,  and  which 
undoubtedly  hinders  the  progress  of  reinforced  con- 
crete work  in  this  country,  is  that,  while  the  design 
can  be  checked,  there  is  not  the  same  assurance  to 
lie  obtained  with  regard  to  the  workmanship.  II 
the  work  were  actually  carried  out  by  approved 
firms  of  contractors  after  the  engineering  designs 
had  been  prepared  by  competent  persons  there 
would  be  no  risk  at  till,  and  it  is  to  be  desired 
that  steps  should  be  taken  to  bring  this  about. 
It  appears  that  the  permissible  unit  stresses  in  rein- 
forced concrete   have   been    increasing,   and    it  has 


been  freely  stated  that  there  are  many  designers 
who  use  stresses  in  excess  of  those  generally  per- 
mitted. During  the  past  year  considerable  dis- 
agreement among  experts  has  been  apparent.  There 
is  a  prevailing  impression  that  engineers  in  private 
practice  must  to  a  great  extent  depend  upon  infor- 
mation given  by  experts  in  designing  their  works, 
the  chief  reason  for  this  being  that  a  certain 
number  of  persons  incapable  of  making  their  own 
calculations  and  lacking  sufficient  knowledge  of  the 
subject  obtain  their  designs  from  manufacturing 
firms.  Tests  made  by  professors  at  Colleges  are 
also  sometimes  referred  to  as  having  been  impro 
perly  made,  and  it  is  stated  that  there  has  therefore 
been  insufficient  proof  of  the  strength  of  the 
material.  There  is  a  certain  amount  of  mystery 
attached  to  calculations  which  are  supposed  to 
prove  that  ferro-eoncrete  has  a  higher  strength 
than  that  obtained  in  ordinary  experiments,  and  for 
this  reason  it  behoves  engineers  generally  to  rely 
more  upon  their  own  knowledge  and  upon  simple 
calculations  than  to  adopt  elaborate  designs  which 
they  do  not  thoroughly  understand.  Professors 
write  books  which  create  designers  who  would  err 
on  the  side  of  safety,  and  it  is  exceedingly  rash  to 
allow  commercial  engineers  and  vendors  of  engi- 
neering materials  to  bring  forward  designs  which  do 
not  conform  to  the  professors'  theories  unless  the 
full  calculations  are  submitted  with  the  design  and 
checked  by  the  engineer. 

The  reliance  placed  upon  reinforced  concrete  and 
the  saving  to  be  effected  in  using  the  material  is 
shown  by  the  fact  that  at  Luton  the  British 
Improved  Construction  Co.  have  made  a  27  in. 
rising  main  about  one  mile  long  of  reinforced  con- 
crete. This  pipe  has  no  lining  of  any  kind  and  has 
withstood  a  test  pressure  of  60  lb.  per  sq.  in.  con- 
tinuously. The  cost  of  the  main  delivered  at  Luton 
was  CI  7s.  7d.  per  lineal  yard,  whereas  the  cost  of 
ca>t-iron  pipes  would  have  been  £2  7s.  7d.  per  lineal 
yard.  A  better  example  could  scarcely  be  found  to 
demonstrate  the  uses  of  this  material  when  properly 
applied.  For  the  material  that  may  be  trusted  to 
form  a  pumping  main  and  that  will  stand  a  test 
pressure  without  any  leakage,  that  will  be 
incapable  of  corrosion  and  that  is  very  much 
cheaper  than  cast-iron,  which  is  ordinarily  used  for 
the  purpose,  possesses  advantages  which  cannot 
possibly  be  overlooked,  and  if  it  were  generally 
adopted  for  waterworks  structures  in  this  country 
reinforced  concrete  would  show  a  great  saving  of 
public  money,  and  better  work  would  be  done. 

The  value  of  Portland  cement  as  a  coating  mate- 
rial for  iron  or  steel  in  older  to  prevent  corrosion 
has  been  frequently  demonstrated,  and  the  reliance 
placed  upon  it  may  be  seen  in  the  protection  of  the 
steel  pipes  in  the  Catskill  Aqueduct  for  the  supply 
of  water  to  New  York.  The  outside  of  the  steel 
pipe  is  jacketed  with  concrete,  and  the  pipe  is  lined 
with  the  same  material.  These  mains  have  also 
been  lined  in  some  sections  by  means  of  the  cement- 
s'1,11- 

The  reinforced  concrete  conduits  of  the  Los 
Angeles  works  are  a  further  demonstration,  for  we 
see  that  in  two  of  the  greatest  of  the  waterworks 
now  in  course  of  construction  complete  trust  is 
placed  in  the  protective  qualities  of  Portland  cement 
when  applied  to  steel. 

PI  Bt.es. 

One  of  the  most  remarkable  developments  in 
pumping  machinery  is  the  Humphrey  Pump,  which 
is  being  used  for  raising  large  quantities  -of  water 
with  moderate  lifts. 

In  this  pump  an  explosion  of  gas  taking  place  in 
direct  contact  with  the  water  to  be  lifted  exerts  the 
force  necessary  for  raising  if.  Thus  the  pump  may 
be  best  del  cribed  as  being  of  the  internal  combustion 
type.  Large  Humphrey  pumps  have  been  installed 
by  the  Metropolitan  Water  Board  at  Chingford. 
They  are  five  in  number,  fcur  having  a  capacity  of 
Kkmillion  gallons  per  day  and  one  having  a  capacity 
of  20    million  gallons   per  day,  the  lift  being  from 
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25  ft.  to  30  ft.  Tlie  pumps  work  on  a  4-stroke 
cycle;  starting  with  the  working  stroke,  there  is  the 
ignition  of  the  combustible  charge  compressed  in 
the  top  of  the  pump  cylinder.  The  charge  is 
expanded  down  to  a  little  below  atmospheric  pres- 
sure, and  this  results  in  a  volume  of  water  being 
drawn  in  and  also  in  a  charge  of  scavenging  air 
being  drawn,  in  through  automatic  valves.  At  the 
same  time  water  is  delivered  through  the  discharge 
main — by  the  force  of  the  explosion —into  the  high- 
level  reservoir.  This  working  stroke  is  followed  by 
a  return  stroke  of  the  water  column  which  first 
expels  the  products  of  combustion  through  the 
exhaust  valves.  The  valves  are  then  closed  by  the 
impact  of  the  moving  water,  and  the  air  entrapped 
is  compressed  into  the  head  of  the  cylinder,  where 
it  forms  an  elastic  cushion  which  gradually  brings 
the  moving  column  of  water  to  rest.  The  re-expan- 
sion of  this  cushion  produces  a  second  out-stroke  of 
the  water,  the  pressure  above  the  water  again  falls 
below  that  of  the  atmosphere,  with  the  result  that  a 
charge  of  combustible  mixture  is  drawn  through 
the  automatic  inlet  valves.  When  the  momentum 
of  the  water  is  exhausted,  a  second  return  stroke 
takes  place  which  compresses  the  charge  in  the 
cylinder  for  another  working  stroke.  Producer  gas 
is  used. 

There  is  a  conical  water  tower  above  the  outlet 
which  provides  for  the  fluctuating  levels  of  the 
water  due  to  the  to-aud-iro  movements  of  the 
column  of  water  in  the  play  pipe  and  which  main- 
tains a  continual  discharge  to  the  high  level 
reservoir  through  the  discharge  pipe  which 
brunches  out  of  it.  For  the  producer  gas  anthra- 
cite coal  is  used  with  a  guaranteed  consumption  of 
IT  lb.  per  actual  water  horse-power.  Taking 
anthracite  at  22s.  per  ton,  the  cost  of  fuel  equals 
0196  pence  per  1,000  gallons  lifted.  Some  larger 
units  have  been  designed  by  the  Pump  and  Power 
Co.,  of  38,  Victoria-street,  Westminster  for  the 
Egyptian  Government.  Each  pump  is  capable  of 
delivering  100  million  gallons  per  day,  with  a  lift 
of  19  ft.  The  Humphrey  pump  possesses  the  merit 
of  great  simplicity,  there  being  practically  nothing 
to  get  out  of  order,  and  practically  no  lubrication 
being  required,  it  appears  that  the  only  possibility 
of  difficulty  is  with  the  valves. 

At  a  demonstration  given  during  Hay  of  last 
year  by  the  Hydraulic  Engineering  Co.,  Ltd.,  of 
9  Bridge-street,  S.W.,  of  a  Humphrey  explosion 
pump,  constructed  for  experimental  purposes  at  the 
Wapping  station  of  the  London  Hydraulic  Co., 
the  suitability  ami  economy  of  this  type  of  pump 
for  irrigation  purposes  was  demonstrated-  The 
pump  worked  against  a  head  of  25  ft.  on  town  gas 
at  2s.  3d.  per  1,000  eft.,  and  with  this  fuel  the  cost 
of  pumping  was  said  to  be  '1-15  pence  per  1,000 
gallons.  The  explosion  chamber  of  the  pump  is 
21  in.  in  diameter,  and  from  it  the  water  is  dis- 
charged through  a  15-in.  pipe. 

THE    DIESEL    ENGUJE. 

The  use  of-  the  Diesel  engine  for  pumping  pur- 
poses is  shown  by  the  new  installations  which  are 
being  laid  down  by  the  Metropolitan  Water  Board. 
At  Cricklewood  three  units,  each  comprising  a  four- 
cylinder  vertical  Diesel  engine  developing  200  b.h.p. 
at  250  revolutions  per  minute,  and  driving  a  hori- 
zontal three-throw  ram-pump,  are  being  erected. 
Each  unit  will  lift  two  million  gallons  a  day  to  a 
height  of  250  ft.  A  similar  installation  is  being 
erected  at  Eortis-green.  In  both  cases  the  engines 
are  supplied  by  Messrs.  Mirrlees,  Bickerton  &  Day, 
and  the  pumps  by  Messrs.  Glenfield  it  Kennedy. 
A  Diesel  engine,  giving  100  b.h.p.  when  running 
at  250  revolutions  per  minute,  is  also  being  erected 
at  Green-street  Green,  Dartford,  to  lift  water  from  a 
24-iuch  borehole. 

The  pump  is  of  the  concertina  type,  having  two 
buckets  actuated  by  bell-cranks  on  opposite  sides  of 
the  well,  the  bell-cranks  being  connected  by  a  rod, 
so  that  the  upper  and  lower  buckets  approach  and 
recede    from    one    auother    alternately ;    the    pump 


delivers  directly  into  the  delivery  main.  It  is 
capable  of  delivering  750.000  gallons  per  day  to  a 
height  of  520ft.  The  engine  is  supplied  by  Messrs. 
Mirrlees,  Bickerton  it  Day,  while  the  pump  is  pro- 
vided by  the  Eilleshall  Company. 

These  are  probably  the  first  instances  in  which 
the  Diesel  engine  has  been  adopted  for  pumping 
water  supply  in  this  country  on  a  large  scale.  The 
Diesel  engine  has  been  in  use  for  about  fourteen 
years,  and  has  been  adopted  for  a  variety  of  pur- 
poses. It  has  proved  to  be  thoroughly  trustworthy 
when  properly  built,  and  is  in  some  respects  more 
simple  than  other  engines,  since  it  does  not  require 
any  auxiliary  apparatus,  and  also  because  the  fuel 
does  not  have  to  undergo  any  tranforming  process, 
but  is  directly  converted  into  work  in  the  cylinder 
of  the  engine.  It  has  been  used  for  all  purposes, 
including  the  propulsion  of  ships.  It  is  estimated 
that  considerably  over  300  vessels  have  Diesel 
engines,  some  of  these  being  of  3,000  h.  p.  A  Diesel 
engine  can  use  not  only  petroleum  oil,  but  tar  oils 
and  oils  produced  by  distillation  of  lignite  and 
shale.  It  has  the  highest  fuel  efficiency  of  any 
commercial  heat  engine;  it  is  therefore  practically 
certain  that  this  engine  ".'ill  be  largely  Used  for 
pumping  purposes  on  a  very  large  scale  in  the 
future.  It  is  interesting  to  note  that  tin-  first 
English  Diesel  engine  built  by  the  Mirrlees  Watson 
and  Varyan  Company  at  Glasgow  fourteen  years 
ago  is  still  running. 

The  practice  of  using  auxiliary  pumps  in  order 
to  create  pressure  in  service  mains  is  of  interest. 
At  Geresheim,  Dusseldorf,  motor  driven  pumps 
supply  the  local  mains  through  storage  tanks,  where 
the  pressure  is  held, by  compressed  air.  Any  fall 
in  pressure  due  to  use  of  the  supply  automatically 
starts  the  pumps.  Where  a  district  is  situated  on  high 
ground  and  the  construction  of  a  high  service  reser- 
voir is  difficult,  the  method  referred  to  is  likely  to 
save  a  considerable  amount  of  expense. 

We  can  also,  by  looking  back  over  the  past,  year, 
see  that  continual  progress  is  being  made  by  the 
invention  and  perfection  of  appliances  by  which 
water  is  obtained,  purified,  and  distributed  to  con- 
sumers. Wre  see  the  construction  of  great  works 
and  the  advance  towards  better  legislation,  but,  over 
and  above  all,  the  advance  made  by  the  engineer  in 
the  methods  of  construction  and  working  is  by  far 
the  most  remarkable  feature.  It  may  be  said  that 
every  day  some  improvement  in  methods  of  working 
takes  place.  Tin's  is  a  mechanical  age,  and  probably 
the  best  and  keenest  intellects  are  now  employed  in 
engineering  matters.  It-  is,  further,  an  age  in  which 
enormous  development  is  taking  place  all  over  the 
world,  giving  free  scope  to  the  engineer.  By  the 
application  of  the  great  number  of  new  appliances 
in  the  proper  manner  the  engineer  is  now  able  to 
carry  out  works  of  a  much  greater  magnitude  at  a 
much  quicker  rate  than  was  formerly  possible.  It 
therefore  is  of  the  first  importance  that  he  should 
be  acquainted  with  the  new  methods  which  are 
daily  coming  into  use,  but  knowledge  alone  is 
insufficient — judgment,  courage,  and  genius  are  also 
required,  and  herein  lies  the  difference  between  the 
engineer  and  the  simple  draughtsman  or  mechanic. 
The  one  is  a  leader  of  men,  while  the  other  is  merely 
a  good  machine,  who  does  over  and  over  again  the 
same  sort  of  work  according  to  instructions  or 
according  to  his  previous  experience. 

The  engineer,  however,  must  not  be  content  to  do 
his  work  in  this  manner.  It  is  possible  for  him  to 
see,  simply  by  reading  the  technical  Press,  some  of 
the  various  methods  which  are  adopted  in  different 
parts  of  the  world,  and  unless  he  uses  his  judgment, 
and  has  the  courage  to  take  advantage  of  what  he 
learns,  he  ceases  to  be  an  engineer  and  becomes  a 
mere  machine.  We  are  said  to  be  conservative  in 
tin's  country,  and  to  continue  carrying   out   work    by 

antiquated    methods  which   are  altogetl ><no- 

mical  and  unsatisfactory.  But  this  can  only  happen 
when  the  work  is  in  the  hands  of  a  timid,  inferior 
type  of  man  unworthy  of  the  name  of  engineer. 
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TRANSPORTATION    OF  MATERIALS. 

Mechanical  lifting  and  the  transport  of  com- 
paratively light  materials  has  taken  the  place  of  an 
enormous  amount  of  hand  labour.  Particular 
attention  should  be  paid  to  the  methods  by  which 
light  trolleys  running  on  an  overhead  track  or  wire 
are  used  on  works  of  construction,  much  in  the 
same  way  in  which  they  are  made  to  command  an 
entire  workshop  area  without  encroaching  on  the 
floor  space  or  occupying  walls.  Such  articles  as 
large  water  mains  or  sewer  pipes  can  thus  be  picked 
up  from  a  storage  yard  or  from  railway  trucks,  and 
run  at  once  through  the  streets  of  a  crowded  town 
and  deposited  exactly  in  position  where  the  joint 
has  to  be  made.  This  means  doing  away  with  a 
t  amount  of  inconvenience,  waste  of  time,  and 
unprofitable  labour.  There  is  practically  nothing 
left  to  do  but  the  slinging  of  the  material  to  be 
shifted.  These  cableways  are  worked  by  electricity. 
There  are,  of  course,  hoisting  machines,  which 
embrace  trolleys  worked  by  hand  by  compressed 
air  and  by  electricity  in  powers  of  from  half-ton  to, 
say,  five  tons.  Wire  overhead  cableways  have  been 
employed  with  maximum  loads  of  ten  tons.  The 
application  of  electricity  has  made  the  working  of 
such  appliances  possible  and  economical. 

I  OKCRETE     MIXING. 

The  rapidity  with  which  concrete  can  be  mixed  is 
amply  demonstrated  at  the  many  large  works  upon 
which  various  mechanical  concrete-mixers  are  used, 
and  latterly  it  has  been  found  expedient  to  make 
use  of  such  mixers  on  small  wTorks  also.  A  street 
mixer  used  at  Toronto  gave  the  following  result  : — 
700  bags  of  cement,  each  weighing  over  87  lb., 
were  put  through  the  concrete-mixer,  and  it  was  also 
fed  with  four  car-loads  of  broken  stone.  Two 
hundred  and  thirty-five  tons  of  concrete  were  thus 
produced  in  a  day  of  9  hours,  so  that  a  ton  of  con- 
crete was  made,  handled,  and  put  in  place  every  2| 
minutes.  The  235  tons  of  concrete  measured  175 
cubic  yards  ;  this  would  have  formed  a  pillar  5  ft. 
sq.  and  189  ft.  high.  This  result  was  published 
recently  in  the  Canadian  Engineer. 

Space  does  not  permit  of  any  detailed  description 
of  the  many  appliances  which  are  in  general  use. 
Among  them  may  be  mentioned  the  trench  exca- 
vator, which  is  a  simple  machine,  driven  by  steam 
or  other  motive  power,  whereby  water  main  or 
sewer  trenches  can  be  excavated  quickly.  The 
mechanical  rammer  also  ensures  the  proper  filling 
of  trenches  at  a  rate  and  with  a  thorough- 
ness which  is  impossible  with  hand  ram- 
ming. The  oxy-acetylene  cutting  apparatus  enables 
the  engineer  to  cut  large  mains  or  plates  quickly  and 
easily  by  means  of  a  very  simple  portable  appliance. 
Cement  grouting  under  pressure  is  being  largely 
used  for  many  purposes,  and  the  work  effected  by  a 
very  simple  machine  is  of  incalculable  advantage  to 
the  engineer  and  has  numerous  applications.  The 
cement  gun  has  also  been  found  to  be  very  valuable. 

There  are  electrical  appliances  for  tracing  the 
exact  position  of  underground  pipes,  machines  for 
i  ping  and  cleansing  water  mains  (which  ought 
to  be  in  general  use),  and  a  host  of  similar 
appliances  which  wait  for  adoption  in  this 
country.  Engineers  should  give  particular  attention 
10  the  uses  of  electrical  power  in  works  of  construc- 
tion. By  the  adoption  of  electrical  carriage  of 
materials  in  tunnels  and  elsewhere  a  great  saving 
of  labour  and  of  time  is  to  be  effected. 

PRES8URE    iii.'i  I 

Perhaps  one  of  the  most  instructive  filter  instal- 
lations that  have  been  completed  in  1912  is  the 
battery  of  De-Clor  filters  laid  down  at  Truro  under 
veculiarly  interesting  circumstances. 

Open  sand  beds  of  the  best  type  failed  to  bring 
the  Truro  water  supply  to  the  required  condition 
of  bacteriological  purity,  B.  coli  being  present  in 
quite  small  quantities  of  the  sand-filtered  water. 
The  Truro  Water  Company  for  this  reason  had  to 
fa'-e    the    laying    down     of     very    large     and   costly 


additional  areas  of  slow  sand  beds,  in  the  hope  that 
such  beds  would  remove  the  B.  coli  from  the  water 
(although  it  is  now  recognised  that,  according  to 
Dr.  A.  C.  Houston,  Director  of  the  Water  Examina- 
tions of  the  Metropolitan  Water  Board: — "Sand 
filtration,  although  it  reduces  the  total  number  of 
bacteria  .  .  .  allows  excremental  microbes  ( e.g., 
Bacillus  coli)  to  pass  through  the  filter  in  much 
the  same  proportion  as  the  ordinary  water  bacteria"), 
or  to  adopt  some  more  reliable,  and,  if  possible, 
more  economical  means  of  rendering  the  water 
bacteriologically  safe.  After  thoroughly  investi- 
gating the  system  used  by  the  Reading  Corporation 
to  eliminate  the  B.  coli  in  the  water  supply,  which 
is  taken  from  a  navigable  river,  the  Truro  Water 
Company  decided  to  adopt  the  same  system,  and 
accordingly  laid  down  a  battery  of  De-Clor  filters. 

The  results  from  every  point  of  view  have  been 
exceedingly  satisfactory;  the  "De-Clor"  purified 
water  being  always  of  the  highest  degree  of 
bacteriological  purity,  no  B.  coli  being  ever  dis- 
coverable in  100  c.c. 

The  initial  cost  of  the  system  was  exceedingly 
moderate,  while  the  working  expenses  amount  to 
only  three  or  four  shillings  per  million  gallons  of 
water  daily.  The  water  at  Reading,  prior  to  passing 
through  the  De-Clor  filters,  is  found  to  contain  the 
B.  coli  in  from  01  to  1  c.c,  whereas  it  has  never 
been  found  in  the  De-Clor  filtered  water. 

The  recent  wet  summer  has,  in  many  cases,  been 
extremely  unfavourable  to  high  bacterial  purity, 
and  an  excessive  number  of  B.  coli  have  been  found 
in  public  water  supplies  hitherto  considered  above 
suspicion  ;  under  such  circumstances  the  De-Clor 
process  is  proving  of  the  greatest  possible  value,  as 
either  on  the  gravity  or  pressure  system  it  can  be 
readily  added  to  existing  filtration  works. 

Towns  having  well  supplies,  as  also  those  having 
river  supplies,  have  adopted  the  system,  while 
De-Clor  plants  have  been  shipped  by  the  Candy 
Filter  Company  of  Westminster  to  all  parts  of  the 
world,  including  China,  Japan,  South  Africa, 
America,  and  New  Zealand. 

The  Candy  Filter  Company  have  supplied  a  large 
battery  of  twelve  filters  for  the  Torquay  Corporation 
to  deal  with  the  moorland  water  supply  from  Dart- 
moor. These  filters  contain  several  important 
novelties,  one  being  that  the  steel  filter  shells  are 
lined  with  an  imperishable  and  non-corroding 
vitrified  granitic  lining,  so  that  the  metal  is  pro- 
tected against  the  peculiar  iron-corroding  action  of 
this  particular  water.  There  are  also  special  means 
provided  for  cleansing  or  scouring  the  filtering 
material,  which  is  accomplished  in  a  particularly 
effective  mauner — a  minimum  amount  of  water  only 
being  used  in  such  washing. 

The  Candy  Filter  Company  have  also  supplied 
filters  to  the  Birmingham  and  Liverpool  Corpora- 
tions for  purifying  water  required  for  public 
swimming  baths,  their  "compound  filter"  with 
combined  pre-filter  and  hydraulic  scour  being 
particularly  useful  for  dealing  with  turbid,  muddy 
waters,  or  waters  which  have  been  subject  to 
chemical  treatment. 

The  special  feature  of  the  Candy  "  Compound- 
Type  "  filter  is  the  patent  pre-filter  that  is  com- 
bined with  it ;  the  water  thus  undergoes  a  double 
and  progressive  filtration  which  not  only  produces 
a  better  filtered  water,  but  enables  the  filter  to  work 
about  three  times  longer  than  the  ordinary 
mechanical  filter  without  requiring  cleaning  ;  this 
is  a  most  important  advantage  when  chemical 
treatment  is  employed,  or  if  the  unfiltered  water 
contains  a  considerable  quantity  of  suspended 
matter.  It  also  means  a  very  great  reduction  in 
the  amount  of  wash  water  used. 

For  the  removal  of  iron  from  water  supplies  Candy 
iron-removing  filters  are  being  laid  down  in  a 
number  of  waterworks,  as  they  do  away  altogether 
with  the  expense  of  aerating  basins  or  subsidence 
tanks,  as  well  as  avoiding  the  necessity  of  any 
chemical     treatment,    the    iron,    both    soluble    and 
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iusoluble,    being   removed    by  a  special  process  of 
oxidation  in  the  filter  itself. 

Messrs.  Bell  Bros.,  of  Ravensthorpe,  Yorks.  have 
carried  out  a  large  amount  of  work  during  the  past 
year.  At  Edinburgh,  to  conform  with  the  wishes 
of  some  of  the  experts  who  desired  to  have  the 
water  hardened,  a  patent  Venturi  lime  chamber  for 
hardening  the  water  has  been  erected.  This  is  per- 
fectly automatic  in  all  its  work,  and  can  be  regu- 
lated to  add  any  desired  quantity  of  lime,  which  is 
shown  by  a  suitable  meter.  At  Stockport  Messrs. 
Bell's  filter  plant  consists  of  twenty-four  No.  5 
filters,  which  were  put  into  operation  in  the  spring, 
and  officially  opened  on  July  11th.  At  Nelson  the 
first  plant,  consisting  of  four  No.  5  filters,  have 
been  put  into  operation.  The  second  plant  of 
twelve  No.  5  filters  has  been  erected,  and  will  be 
put  into  work  in  the  new  year.  At  Lancaster  the 
first  twelve  No.  5  filters  are  being  erected  by  Messrs. 
Bell.  At  Alfreton  the  erection  of  the  plant  is  now 
complete,  and  ready  for  starting.  At  Brymbo  this 
plant  has  been  put  into  operation,  and  is  working 
well.  An  extension  has  been  made  to  the  filter  plant 
at  Hawarden.  The  Buxton  Urban  District  Council 
have  ordered  a  plant  consisting  of  four  No.  5  filters 
for  the  Lightwood  Reservoir.  Prestwick  Burgh 
have  ordered  an  extension  to  their  plant.  The 
plant  for  the  Haddington  County  Council  is  now 
being  erected,  and  will  shortly  be  ready  for  putting 
into  operation.  Another  plant  has  been  erected  for 
jnurifying  an  additional  supply  of  water  to  Bast 
Grinstead.  The  filters  for  the  Ilkley  Urban  District 
Council  have  been  put  into  operation.  Filters  for 
Haileybury  are  in  the  course  of  construction  and 
delivery.  A  plant  has  been  sent  out  to  Jamaica, 
and  is  now  working. 

Plants  have  also  been  supplied  to  Marton,  New 
Zealand,  Wetherby,  Chailey,  Malay  States,  &c. 
These  works  are  all  cai'ried  out  by  Messrs.  Bell  Bros. 

As  in  previous  years,  the  Turn-over  Filter  Co., 
Belfast,  have  supplied  a  number  of  filters  for  the 
purification  of  water  for  general  industrial  purposes, 
including  a  repeat  order  from  Messrs.  the  Brookfield 
Linen  Co.,  Belfast,  for  their  dye  works  depart- 
ment, its  purpose  being  the  same  as  before — to 
purify  the  water  drawn  from  a  polluted  stream  in 
order  to  use  it  in  place  of  the  town  supply  for 
washing  white  linen  yarns.  They  have  also  supplied 
several  filtering  plants  for  the  purification  of  water 
in  swimming-baths,  including  two  installations  for 
the  Bradford  and  Brighouse  Corporations,  which 
were  ordered  some  time  ago,  but  are  not  yet  quite 
completed.  They  have  also  supplied  a  large 
number  of  filters  capable  of  dealing  with  from  100 
to  500  gallons  per  hour  for  the  purification  of  turbid 
waters  for  drinking  and  domestic  purposes,  one 
large  shipping  company  having  ordered  fourteen 
small  installations  to  be  fitted  on  their  fleet  of  pas- 
senger river  steamers.  Each  plant  is  fitted  with  a 
complete  treating  apparatus.  The  "Turn-over" 
Filter  has  also  lately  been  selected  by  two  municipal 
bodies  for  the  purification  of  their  town  water- 
supplies.  Each  of  these  plants  will  consist  of 
eleven  large  filters,  each  filter  being  8  ft.  diameter 
by  12  ft.  long,  the  total  capacity  of  the  plant  being 
2i  million  gallons  per  day.  Each  plant  will  be 
equipped  with  a  complete  apparatus  for  automati- 
cally treating  the  water  with  the  necessary  re-agents 
to  decolourise  it  and  give  a  high  degree  of  purifica- 
tion. 

In  conjunction  with  the  patentees,  Messrs.  Blake- 
borough  &  Sons  are  putting  on  the  market  the 
Turn-over  Filter.  They  have  been  busily  engaged 
making  these  filters  during  the  last  year,  and  have 
recently  secured  orders  for  two  important  installa- 
tions for  waterworks  each  of  which  will  deal  with 
something  like  100,000  gallons  per  hour,  and  effec- 
tually remove  all  trace  of  peaty  stain  as  well  as 
suspended  matter  and  bacteria.  This  filter  has 
new  been  adopted  for  every  conceivable  duty,  and 
has  given  the  greatest  satisfaction  wherever  it  is  in 
use.  Many  installations  are  at  work  continuously 
purifying  bath-water  in  swimming-baths,  rendering 


change  of  water  unnecessary  ;  manufacturers  are 
using  it  for  filtering  badly  polluted  beck  water,  and 
afterwards  in  many  cases  are  washing  white  yarns 
with  the  filtrate  ;  paper-mills  areusingit  in  the  manu- 
facture of  paper  ;  collieries  are  using  it  in  conjunc- 
tion with  softening  plants  for  dealing  with  water 
for  their  boilers,  and  shipowners  are  using  it  for 
filtering  drinking-water  on  board  ships.  During 
the  past  year  Messrs.  Blakeborough  have  completed 
two  of  the  largest  valves  which  have  ever  been 
made  in  this  country — the  valves  are  94-in.  bore 
and  ate  operated  by  hydraulic  cylinders.  They  are 
to  be  used  in  connection  with  the  pumping  plant 
for  the  New  Alexandra  Docks  at  Newport.  Some 
idea  of  their  size  may  be  gathered  from  the  fact 
that  when  full  open  these  valves  measure  no  less 
than  38  ft.  b'  in.  in  height. 

Messrs.  Ham,  Baker  &  Co.,  Limited,  of  West- 
minster, and  MunicipalEngineering  Works,  Langley- 
green,  near  Birmingham,  report  a  successful  year. 
They  have  been  kept  extremely  busy  in  all  depart- 
ments, necessitating  working  overtime.  Consider- 
able additions  have  been  made  to  the  works  and  to 
the  plant,  giving  greatly  increased  facilities  for 
dealing  with  laige  orders  for  all  classes  of  material — 
specialities  and  fittings  for  both  sewerage  and  water 
supply. 

In  addition  to  orders  and  contracts  for  the  home 
trade,  they  have  been  kept  extremely  busy  on  large 
works  abroad,  notably  in  Canada,  India,  Russia, 
Egypt,  New  Zealand,  and  South  America,  during 
the  past  year,  and  have  turned  out  some  large-size 
sluice  valves  and  penstocks,  for  which  they  have 
special  facilities.  An  important  speciality  to  which 
they  draw  attention,  and  which  is  finding  much 
favour  with  waterworks  engineers,  is  their  new 
patent  No.  1  sluice  valve,  which  has  been  adopted 
after  extensive  trials  by  several  of  the  most  impor- 
tant water  authorities  at  home  and  abroad.  It  is 
also  worthy  of  note  that  the  London  County  Council 
have  awarded  this  firm  the  contract  for  the  supply 
of  the  whole  of  the  fire  hydrants  required  through- 
out the  Metropolitan  area  for  the  next  three  years. 


The  Surveyors'  Institution — The  annual  dinner  of 
this  body  will  be  held  at  the  Whitehall  Rooms, 
Hotel  Metropole,  on  Monday,  February  24th,  at 
7  p.m.  At  a  ballot  of  council  on  the  4th  inst.  to  fill 
the  vacancy  caused  by  the  death  of  Mr.  E.  B.  I' Anson, 
Mr.  H.  Herbert  Smith  was  elected  a  vice-president, 
and  Mr.  Edwin  Savill  an  ordinary  member  of  council. 

Regent's  Quadrant  Rebuilding  Committee — State- 
ments have  recently  appeared  in  the  Press  to  the 
effect  that  the  committee,  of  which  the  Earl  of  Ply- 
mouth is  chairman,  appointed  by  the  Lords  of  H.M. 
Treasury  to  consider  the  design  for  completing  the 
rebuilding  of  Regent's  Quadrant  have  approved  of 
a  particular  design  which  has  been  submitted  to 
them.  We  arc  officially  informed  that  such  state- 
ments are  quite  inaccurate,  and  that  no  design  has 
been  approved. 

Vacuum  Cesspool  Exhauster  for  Estates.  —  The 
emptying  of  cesspools  on  the  vacuum  principle, 
owing  to  its  sanitary  and  economical  conditions  of 
working,  has  been  very  extensively  adopted  of  recent 
years,  and  in  addition  to  its  suitability  for  town  and 
country  districts,  it  hasi  also  been  found  extremely 
well  adapted  for  service  on  estates.  A  plant  of  this 
description  has.  just  been  supplied  by  Messrs.  Merry- 
weather  &  Sons  to  Mr.  T.  S.  Hill,  Langford  House, 
Langford,  near  Bristol.  It  comprises  a  350-gallon 
cylindrical  tank  mounted  on  a  four-wheeled  carriage 
arranged  for  horse  draught,  and  provided'  with  a 
hand-worked  air  pump.  The  apparatus,  in  addition  to 
its  services  for  emptying  the  cesspools  on  the  estate, 
will  also  be  employed  for  clearing  out  matter  from 
piggeries.  The  contents  of  the  tank  will  then  be 
distributed  on  the  land  for  the  purpose  of  assisting 
cultivation.  The  wheels  of  the  carriage  are  fitted 
with  broad  tyres  for  negotiating  soft  ground.  At  a 
recent  test  on  the  Langford  House  estate  the  plant 
amply  fulfilled  all  that  was  required  of  it,  and 
although  some  of  the  matter  dealt  with  was  of  quite 
a  solid  nature,  it  was  readily  drawn  up  into  the 
tank.  We  may  add  that  Messrs,  Merryweathex  have 
recently  issued  a  new  booklet  dealing  with  this  particu- 
lar class  of  apparatus. 
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Sewage  Purification  in  the  East. 

CORAL  AS   A   FILTERING   MATERIAL. 

By  B.  Bali,,  assoc.m.inst.C.e.,   Deputy  Municipal   Engineer,  Singapore. 


In  The  Sukvkmh;  far  April  26,  1912,  there  appeared 
an  exteaot  from  a  Singapore  daily  paper  op   experi- 
ments which  had  been  carried  out  to  determine  the 
uitable   local    material    to    use    as     a     filtering 
materia!  in  the  sewagi   work-  ahoul  to  be  constructed. 


Sonie  doubt  was  expri  seed  in  the 
" Minute i  of  Proceedings"  as  to  the  per; 
manency  of  the  working  efficiency  of  the 
ami  a.-  confide  raMe  interest  lias  been 
taken  in  the  experiments,  which  are  stiil 
in  operation,  the  following  notes  may  he  of 
interest  to  engineers  generally,  and  more 
ally   to   tho         rigid  ngaged    on 

sewage  purification   in  the  tropics. 

japore  i,-  a  city  .-it oated  on  an  island 
ai  the  extreme  south  of  the  .Malay  Penin- 
sula, a  few  mle-  north  ol  the  Equator,  ft 
ha-  a  moist  climate  and  a  very  uniform 
temperature,  averaging  about  80  deg.Fahr., 
with  little  variation  day  or  night,  and 
no  seasons.  The  city  was 
founded  about  ninety  years  ago,  the  popu- 
lation ,,t  that  time  oon-i-tiiig  of  3D0  Malays, 
living  in  hut-;  and  it  ha-  grown  by  leaps 
au.|  bound-  into  a  big  seaport  of  260,000 
inhabitants,  of  whom  about  5j000  are  Euro- 
peans, and  the  remainder  Chinese,  Malays, 
Indian-,  Arab-,  and  other  nationalities,  the 
Chinese   lar(  ninai  ing. 

Up  to  the  i  time  the  city  has  been,  and  ie, 

drained    by    mean  □    ditches   constructed  oil 

both  sides  of  the  roads.    These  ditches  discharge  into 
tidal   oreeke  and   then   into   tho  sea,  often   a* 
very  largo  proportions  owing  to  the  town   being   Hat 
and  subject  to  flooding  from  heavy  showers  occurring 

at  high  tid<  -.      'lie-  nightsoi]     -  collected  privately,  and 

carried    away   to   be    used    as    manure    on.  coooanul 
plantations. 

Although    Singapore    ha-    tine    roads     ami      a      good 
supply,  it  Mill  has  a  very  high  death-] 


per   1,000  -  which   it  is  hoped   will   be   considerably  re- 
duced   by    a    modern    system    of   sewers   and    sewage 
I    po    d   works.    The  population  consists  of  a.  people 
di<  gely  a  egeta rian,  rice  being  if e  -  japle 

food,  ami  to  what  extent  the  sewage  would  lie 
.amenable  to  purification  in  ordinary  tanks, 
and  filter-beds,  as  well  as  what  would  be 
the  most  suitable  filtering  medium  locally 
obtainable,  only  actual  experience  could 
show.  For  this  treason  a  small  installa- 
tion of  experimental  tank-  ami  filters  was 

roll-t  fueled. 

In   a  place   where    there    is    no   existing 
water-carriage  system    the  chief  difficulty 
lay    in    procuring   a    sewage    which    should 
in   eom|Mi,-.t ion    approximate    as    nearlj    a 
p<  issible  hi  I  hat  of  the  ultimate  ■       oi 

the  town  when  the  water-closet  system 
will  have  been  installed.  In  order  to  do 
this,  night-oil  was  taken  fioni  a  public 
latrine    and     diluted     with     water     to     the 

strength    of   an    ordinary    strong    d -i  c 

sewage.  It  was  not  practicable  to  oblahi 
a  continuous  supply  of  slop  water  from 
-inks,  as  these  are  almost  unknown  here, 
the  people  cooking,  eating  and   washing  in 

the    open    air,  the    .-lop    water    being    thrown 

into  flic  nearest  open  drain  or  simply  on 
the  ground. 

The  installation  was  completed  in 
March,  1911.  and  consisted  of  a  night  soil 
mixing  tank,  a  small  liquefying  lank,  and 
three    filter-beds.      For    comparative    pur- 


Roadside    Oi'kn    Duains,   Singapore. 

poses  the  b.i-  were  lir.-t  filled  with  different  mate- 
rials -coke,  late  rite  and  coraJ  being  used  respectively. 
Tin  sewage  after  passing  through  the  liquefying 
tank,  was  distributed  equally  over  the  surface  ol  the 
beds  by  means  pif  lipping  troughs,  and  the 
(diluent  |.a  ed  freely  away  from  the  outlet.  The 
Qighl  oil  of  200  persons  was  taken  daily  from  a 
public  latrine,  and  treated  in  this  installation.  The 
tank  had  a   capacity  of  of  750  gallons,  and  each  filter 
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m  uea  of  108  ft.  and  ,a  depth  of  4ft.  Samples  of 
the  filtered  effluent  were  taken  weekly  and  analysed, 
and    soon    showed    that,   tfbe    beds   were   beginning   to 


tained  during  the  next  eight  months,  the  beds  work- 
ing continuously  all  the  time. 
Tn  December,  1911,  the  coke  and  laterite  were  taken 


EXPBKIMENTAL     SEWAGE     INSTALLATION,    SINGAPORE. 


get  into  condition,  and  the  effluent  to  show  a  greater 
and   greater  degree    of   purification.     From    the    first 


Living    Coral   Colonies,   taken    from    Sea   near 
Eaffles    Lighthouse,    Singapore. 

the  effluent  from  the  coral  bed  was  superior  to  that 
from  the  other  two,  and  this   superiority  was  main- 


out  of  the  two  bed-',  and  granite  and  destructor 
clinker  were  substituted.  The  three  beds  then  con- 
sisted of  coral,  granite  and  clinker.  The.se  have  been 
working  continuously  for  the  last  twelve  months. 
and  the  effluent  from  the  coiral  bed  still  shows  a 
greater  degree  of  purification  than  the  other  two. 
None  of  the  beds  have  ever  clogged  or  given  any 
I  rouble  whatever, 
la  appearance  the  coral  has.  not  altered  at  all  since  it 


A    Dead    Coral    Colony. 

was  first  put  down,  and  the  sewage  apparently  hae 
not  had  the  least  effect  on  the  structure  of  the  mate- 
rial itself;  it  is  just  as  hard  and  porous  as  the  day 
it  was  first  used.  All  the  materials  used — .coke,  coral, 
granite,  laterite  and  clinker — were  broken  up  to  a 
2-in.  gauge. 

The  following  analysis,  expressed  in  parts  per 
100,000,  shows  the  comparative  purification  of  the 
coke,  laterite  and  coral  beds,  the  siibsequent  effluents 
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from  the   clinker  and  granite   being  very  similar  to 
that   from   the  coke  and   laterite  bed?.. 
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i1  grows  in  fieat  luxuriance  in  Eastern  1 
watens — that   used    for   the   experiments 
dead  coia1]  boulders  broken  to  a  2-in.  gauge. 
A  single  live  coral   is   termed  a   zooid.     In   appear- 


:  DER. 

ance    Ll    i-    like    a       a    an<  mone    witfi    a    call 
skeleton.    It    has   two  distinct    w«3      of    reprodui   ng 
first,  by  lai  u  led  from  the  zooid  ;   and. 

econdly,     by    asexual     reproducti u       egetath 

growth.     A   larva    i-    in   appearanc 

yellow  jelly-1 

head;    it  is  covered   with   mil  hah        u    cilia,   by 

waving  which  it  ca  liroi  I      water. 

Alter  n  lew  day.-    the    larva 

a   tree,  a   rock,  or  a  dead   coral,   and    when 

d    to   tl  ool    for 

i  ■  i ■  1 1 ■  i  i!  ■■•      '   p    into 


an  adult  zooid ;  the  end  further  away  from  the  point 
of  attachment  develops  a  mouth,  the  body  develops 
a  sort  of  cavity — the  stomadceum — and  around  it 
calcium  carbonate  is  formed  as  a  sort  of  skeleton. 
The  adult  zooid  now  begins  to  reproduce  Itself 
asexually,  or  to  grow  like  a  tree,  with  a  new  zooid 
at  the  end  of  each  new  branch.  This  forms  what  h 
called  n  coral  colony;  the  so-called  branches  arc  nil 
fastened  together  in  a  mass,  .and  usually  bake  the 
foT E  a  hall  sphei  iioal  boulder. 

< inu-t  nol  think  that  because  the  zooids  are  on 

the  outside  of  the  colony  that  the  inside  is  dead; 
it  is  ail  alive,  and  all  grows,  the  inside  being  very 
much  like  the  stalks  of  trees  and  flowers,  hut  with 
a    network   of   calcium  carbonate  all    through. 

A  piece  i't  living  coral  picked  out  of  the  -ca  is 
hard  to  the  touch,  of  .a  dark  grey  or  green  colour,  and 
looks  like  a.  very  prettily-marked  porous  ruck,  the 
|imv  of  which  are  full  of  a  living  jelly-like  matter; 
hut  as  soon  as  it  leaves  the  sea  it  dies,  leaving  only 
the  calicareouis  skeleton,  Which  bleaches  and  becomes 
of   a    whitish    hue. 

On  the  sea  -limes  where  sand  is  driven,  various 
coral  fragments  are  cemented  together  into  boulder-, 
and  i-t  is  by  these  boulders  that  reefs  and  island  are 
Eortmed. 


HORSE  AND  MOTOR  TRACTION  COMPARED. 

In  an  interesting  article  in  lie  Scientific  American  for 
January  18th,  Mr.  II.  W.  Perry  says  that  some  of 
tfhe  advantages  of  tic  motor  truck  over  the  team- 
drawn    wagon    may    be    thus   summarised  :  — 

The  average  distance  covered  per  day  by  a  two- 
horse  team  varies  between  16  and  20  miles.,  whereas 
the  average  distance  covered  per  day  by  a  3-ton  oi 
Mon  motor  truck  varies  between  -to  and  60  miles. 
Horses  and  wagons  could  serve  daily  an  ana  of  ."II 
square  miles  on  a  10-mile  madius;  on  the  other  hand, 
motor  trucks,  operating  on  a  25-mile  radius.,  would 
cover  1 ,96.'!  square  miles. 

The  work  done  by  a  two-horse  team  pur  day  varies 
from  48  lo  60  ton-miles.  On  the  other  hand,  motor 
trucks  of  from  3-ton  to  5-ton  capacity  perform  an 
amount  of  work  measured  by  165  to  225  ton-miles 
per  day. 

Ai  $8)50  per  <\:iy,  the  cost  per  ton-mile  of  hauling 
by  learn  is  1 7  7  to  1416  cents;  but  the  cost  per  ton- 
mile  of  hauling  by  3-ton  or  5-ton  motor  trucks  at 
$12.25  to  $15.60  per  day  is  7-12  to  688  cents. 

Equally   remarkable   i.s  the  amount   of  spai ou- 

pied  by  the  horse-drawn  truck  as  compared  with  (lie 
motor  truck.  A  team  and  wagon  is  about  20ft,  long, 
a  3-ton  to  5-ton  motor  truck,  20ft.  long;  a  four-horse 
team  and  wagon  is  about  39ft.  long;  and  a  III  ton 
motor  truck-,  its  house-drawn  equivalent,  only  25ft. 
long.  So  far  a-,  areas  .are  concerned,  an  ordinary 
team  and  wagon  will  occupy  182  sq.  ft.,  but  a  3-ton  to 
5-ton  motor  truck  only  1-10  sq.  ft. 

In  the  matter  of  storage-space  required  for  ga  oline 
and  feed  the  motor-truck  engine  displays  an  advan- 
tage. An  amount  of  hay  and  oats  sufficient  to  Iced 
a  team  for  one  month  occupies  a  volume  of  100 
cub.  ft.,  but  the  gasoline  required  for  a  motor  truck 
for  on,,  month  will  OCCUpy  only  20  cub.  ft.  The  i-o-t 
of  hauling  by  motor  truck  is  incomparably  cheap<  r 
than  by  horse  and  wagon.  Thus,  the  eo.-t  of  hauling 
1,0111)  ion-  hi  miles  by  horse  and  wagon  is  $160,  but 
only  $70  by   motor  truck. 

The  amount  of  work  performed  by  our  motor  wagon 
is.  equivalent  to  the  amount  of  work  performed  by 
throe  and  one  half  average  teams.  To  haul  585,000 
loo-  an  average  distance  of  1  mile  in  a  year  would 
require  100  Pains,  but  thirty-nine  motor  trucks  would 
theoretically  ho  required  to  haul  the  -ami'  load  an 
average  distance  of  1  mile  in  a  year.  The  cost  Df 
keeping  and  using  thirty-nine  teams  and  wagons 
per  year  would  be  $99,450;  but  the  oust  of  keeping 
and    using  ten    motor  trucks   would   be   only   $-12,000 


Drainage    Works    and    Sanitary    Fittings.     A    third 

edition,  revised  and  brought  up  to  date,  particular]} 
;i .,  regard  the  questions  of  concrete  sewer,-,  sewer 
ventilation  and  flushing,  and  the  Public  Health  Acts 
Amendment  Act  of  1007,  still  further  evidences  the 
of  this  little  manual,*  which  manifestly  de- 
i  .  die  attention  and  confidence  of  all  concerned 
in  the  important  subject  with  which  it  deals.  The 
Bookseller . 

•"  Drainage  Work  anil    Sanitary  Fittings. "     By  Win.  H.  Maxwell, 
Price  2a.  nctt.    I,nmlon  :   St.  Bride's  Press,  Ltd.,  24  Bride  lane,  F..('. 
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Linthwaite  and  Golcar  Sewage  Scheme. 


REINFORCED    CONCRETE    WORK. 


The  accompanying  illustrations  show  the  iviiifurced 
concrete  work  which  lias  been  constructed  on  the 
indented  bar  system  in  connection  with,  a  large  sewage 
scheme  prepared  by  Messrs.  Abbey  &  Hanson,  11  Cloth 


This  form  (if  construction  was  particularly  suitable 
in  this  instance,  as  the  ground  on  which  the  works 
have  been  carried  out  is  of  an  exceedingly  treacherous 
nature,    the    subsoil    being    soft    and    saturated   with 


Linthwaite   Sewage  Sedimentation   Tank. 


Hall-street,    Huddersfield,    for    the    Linthwaite    and 
Golcar  district. 

The  work  includes  nine  precipitation  tanks  side  by 
side,  each  96ft.  by  20ft.  by  lift,  average  depth,  two 


Linthwaite  Sewage  :    The  Humus  Tank. 


humus  tanks,  each  65  ft.  6  in.  by  18  ft.  by  lift.  6  in., 
and  an  underground  sump  40  ft.  by  30  ft.  by  12  ft.  The 
sump  is  of  particular  interest  as  the  roof  is  11  ft.  below 
ground  level,  and  a  cross-section  of  this  is  given. 


water.  The  tanks  were  therefore  designed  to  with- 
stand the  pressure  of  water  due  to  a  head  of  subsoil 
water  in  addition  to  the  ordinary  earth  pressure,  and, 
owing  to  the  fact  that  they  are  monolithic  in  character, 
no  unequal  settlement  is  anti- 
cipated. 

The  sedimentation  tank  is  par- 
ticularly interesting,  as  all  cross 
walls  have  to  be  designed  so  as 
to  resist  water  pressure  from 
both  sides.  In  order  to  avoid 
the  expense  of  making  each  wall 
self-supporting  from  the  bottom, 
a  system  of  horizontal  ties  was 
adopted.  These  ties  run  from 
wall  to  wall,  the  coping  of  each 
wall  forming  a  horizontal  beam 
which  supports  the  top  of  the  wall 
between  the  ties.  An  extremely 
economical  design  has  thus 
been  obtained.  A  cross-section 
of  these  ties  appears  here- 
with. 

The  humus  tank  also  presents 
a  few  interesting  features  owing 
to  the  irregularity  of  the  outside 
walls,  some  of  which,  as  is  shown 
in  the  cross-section,  are  utilised 
to  form  channels,  &c.    There  is 
also  an  arch  bridge,  50  ft.  clear 
span,  in  course  of  construction,  to 
carry  road  traffic  and  a  pipe  con- 
duit over  the  river  Colne,  but 
this  is  not  yet  in  a  sufficiently 
advanced  state  for  illustrations 
of  it  to  be  given. 
Messrs.    J.    Cooke,    of    Huddersfield,    are    the    con- 
tractors   for    the    work,    and    the    whole    of    the    de- 
tail   drawings     and    designs    have    been     prepared 
by    the    Indented     Bar    and    Concrete    Engineering 
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Company,   Limited.   Queen    Anne's    Chambers,   West- 
minster S.W. 


Society  of   Engineers.— The   council   of  the    Society 
E   gineers  (Incorporated)  announce   that    arrange- 


The  York  Town  Planning  Scheme.  -The  offer  of 
Dr.  Tempest.  Anderson  ito  give  &100  towards  a  prize 
fund  for  tlie  best  devised  town  planning  scheme  Eoi 
the  environs  of  York  has  been  formally  confirmed. 
The  sub-committee  of  the  Streets  and  Buildings 
Committee   now   recommend    the   York    City    Council 


£0  O    -     -* 


Plan  of  Precipitation  Tanks. 


Cross  Section. 


Longitudinal  Section. 

Linthwaite  Sewage:     Plan  and   Section   of  Sedimentation   Tank. 

ments    are    being   made    for   holding   the    Fellowship    |    to  grant  another  £100  to  the  same  object,  making  the 
examination  of  the   society  during  the  second   week    |    premium  £200.     In   the   meantime  the   surveyor's  <le- 


r^ 


■R 


Section  through  Snrap. 


13 


iT 


C»ou»o  £rvr» 


Section  of  Humus  Tank. 

Linthwaite  Sewage:    Sections. 


ine  next.    Intending  candidates  should  apply  to  i   partment  (the   YorkOm>fi   Peat  states.)  aire  busily  aur- 

try  of  the    society,    at     17  Victoria-street,      veying  the  districts  io,  which  building  development 

i  3ter    S  U\.   for  full   particulars.  |  outside  the  present  boundary  is  most  likely  to  occur. 
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The  Legal  Precedents  of  1912  in  Relation  to 
Municipal  Engineering. 

By    J.    B.    REIGNIBR    CONDER,    a    Solicitor   of   the    Supreme    Court. 


The  judicial  decisions  of  the  past  year  on  ques- 
tions interesting  to  municipal  engineers  have  not 
been  numerous.  Among  the  enactments  considered 
may  be  mentioned  the  Lands  Clauses  Consolidation 
Act,  1845  (sec.  92),  the  Public  Health  Act,  1875  (sees. 
148,  174,  211  and  303).  and  the  London  Building  Act, 
1894,  and  the  localities  affected  include  Balby-with- 
Hexthorpe,  Christchurch,  Eecles,  Islington,  Kings- 
bury,  Leicester,   Peterborough,    and   Tottenham. 

Compensation  by  Local  Authorities. 

An  interesting  and  important  point  under  sec.  30.3 
of  the  Public  Health  Act,  1875,  was  decided  Ln 
Lingke  v.  Christchurch  Corporation,  vol.  xli.,  p.  769).  In 
this  case  the  corporation,  in  the  course  of  executing 
■  'Ttain  drainage  works,  threw  up  a  heap  of  soil  in 
front  of  the  plaintiff's  shop,  rendering  the  access 
thereto  less  convenient.  It  was  held  by  the  King's 
Bench  Divisional  Court  that,  in  the  absence  of  a 
finding  that  the  plaintiff  had  been  deprived  of  access 
to  her  premises  to  an  unreasonable  extent,  or  for  an 
unreasonable  time,  she  was  not  entitled  to  compen- 
sation under  the  section.  In  the  Court  of  Appeal, 
however,  this  decision  was  reversed  (vol.  xlii.,  p.  362), 
it  being  held  that  the  plaintiff  must  be  compensated, 
on  the  ground  that  the  obstruction  was  of  such  a 
nature  that  if  it  had  been  caused  by  a  private  indi- 
vidual there  would  have  been  a  good  cause  of  action 
against  him. 

Compulsory  Purchase. 

The  decision  in  Regent's  Canal  and  Dock  Company  v. 
London  Count,/  Council  does  not  directly  affect  local 
authorities,  but  it  is  interesting  as  a  contribution  to 
the  numerous  cases  as  to  what  does  and  what  does 
not  constitute  a  "building"  for  certain  purposes.  The 
Lands  Clauses  Consolidation  Act,  1845,  sec.  92,  pro- 
vides that  no  party  shall  be  required  to  sell  coni- 
pulsorily  part  only  of  a  house  or  other  "  building,'-' 
if  such  party  is  willing  and  able  to  sell  the  whole 
thereof.  The  London  County  Council  proposed  to  pur- 
chase compulsorily  from  the  company  certain  land  on 
each  side  of  a  bridge  over  their  canal  without  pur- 
chasing the  canal  itself.  The  company  contended  that 
the  canal  was  a  "  building "  within  the  meaning  of 
the  foregoing  clause,  but  the  Court  took  the  contrary 
view  and  decided  in  favour  of  the  council. 

Contract  of   Local  Authority. 

An  important  decision  as  to  the  validity  of  unsealed 
contracts  by  local  authorities  is  that  in  Hoare  v. 
Kingsbury  Urban  District  Council  (vol.  xlii.,  p.  212). 
An  arrangement  was  come  to  between  the  council  and 
the  plaintiff  by  which  the  latter  undertook  to  throw 
a  strip  of  his  land  into  the  adjoining  road,  and  the 
council  undertook  to  adopt  the  strip  so  thrown  in 
and  make  up  the  road  at  their  own  expense.-  An  agree- 
ment embodying  these  terms  was  drawn  up,  signed  by 
the  plaintiff,  and  approved  at  a  meeting  of  the  council, 
but  the  seal  of  the  council  was  never  affixed  thereto. 
The  plaintiff  carried  out  his  part  of  the  agreement, 
and  the  council  erected  gas  lamps  on  the  strip,  ob- 
tained sanction  for  a  loan  to  make  up  the  road,  and 
advertised  for  tenders,  but  for  some  reason  they  pro- 
ceeded no  further.  The  plaintiff  claimed  specific  per- 
formance of  the  agreement,  but  it  was  held  that  the 
agreement  was  a  contract  with  the  council  as  urban 
authority  under  sec.  174  of  the  Public  Health  Act, 
1875,  and  was  for  more  than  £50  in  value,  and  that 
therefore,  not  being  under  seal,  it  could  not  be  en- 
forced. 

Damage  by  Flooding. 

The  case  of  Massey  Drainage  Board  v.  Great  Northern 
Railway  Company  (vol.  xli.,  p.  410)  is  of  interest  to  all 
landowners,  public  or  private.  The  railway  com- 
pany were  the  owners  of  a  piece  of  land  which  was 
liable  to  be  flooded  at  times.  In  order  to  protect  it 
they  enclosed  it  with  an  embankment,  which  had 
the  desired  effect.  The  flood  water,  however,  thus 
cut  off  from  the  land  flowed  into  a  drain,  burst  the 
embankment,  and  flooded  adjoining  land  belonging 
to    the   board.    It   was   held   that   the   company  had 


done  nothing  more  than  was  reasonably  necessary 
for  tlie  protection  of  their  land,  and  that  they  were 
not  liable  for  the  damage  suffered  by  the  drainage 
board; 

Dangerous  Structures. 

The  question  raised  in  London  County  Council  v. 
Jones  <fc  Co.  (vol.  xli.,  p.  802)  was  whether  a  house  can 
be  a  "  dangerous  structure  "  within  the  meaning  of 
tlie  London  Building  Act,  1894,  notwithstanding  that 
it  is  uninhabited  and  incapable  of  causing  danger 
to  persons  using  the  street.  The  Court  came  to  the 
conclusion  that  if  such  a  house  is  likely  to  cause 
danger  to  trespassers  it  is  a  dangerous  structure 
within  the  Act. 

Electric  Lighting. 

A  point,  not  altogether  novel,  but  of  great  import- 
ance to  electric  lighting  authorities,  was  raised  in 
Attorney-General  v.  Sheffield  Corporation.  Mr.  Justice 
Eve  (following  Attorney-General  v.  Leicester  Corporation, 
QOted  in  vol.  xxxviii.,  p.  90)  held  that  the  corpora- 
tion had  no  power  to  carry  on  the  business  of  electric 
light,  fitters,  and  granted  an  injunction  to  restrain 
them  from  so  doing.  It  was  intimated  that  the  ca' 
would  lie  carried  to  the  House  of  Lords,  so  as  w 
obtain  a  final  adjudication  on  the  questions  of  law 
involved,  which  affect  so  many  persons  and  bodies 
corporate, 

Highways. 

Somewhat  complicated  questions  as  to  the  powers 
of  a  railway  company  to  close  a  public  highway 
were  involved  in  Great  Central  Railway  Company  v. 
Balby-with-HextAorpe  Urban  District  Council;  Attorney- 
General  v.  Great  Central  Railway  Company  (vol.  xli., 
p.  506).  The  company,  under  statutory  powers, 
closed  a.  strip,  A,  of  a  certain  highway.  Subse- 
quently they  acquired  an  adjoining  strip,  B,  but 
without,  power  to  extinguish  public  rights  thereon. 
Later  still  they  purchased  a  third  strip,  C  (adjoining 
1!).  by  agreement,  under  an  Act  which  provided  that 
public  rights  of  way  over  land  acquired  compulsorily 
should  be  extinguished.  It  was  alleged  by  the  coun- 
cil that  A  had  been  rededicated  to  the  public.  This 
was  denied  by  the  company,  who  contended  that, 
public  rights  over  C  were  extinguished,  and  that  if 
the  outer  strips,  A  and  C,  were  closed,  the  middle 
strip,  B,  must  be  closed  also,  there  being  no  public 
right  of  access  to  it.  It  was  held  that  the  company 
had  no  power  to  rededicate  A,  but  that  C,  having 
been  purchased  by  agreement,  and  not  compulsorily, 
the  public  rights  over  B  and  C  still  subsisted. 

In  connection  with  the  subject  of  the  adoption  of 
ratione  tenurce  roads  the  decision  in  Re  Hodgson's 
Settled  Estates,  Altamont  v.  Forsyth  (vol.  xli.,  p.  536)  is 
of  importance.  Mr.  Justice  Neville  Tefused  to  sanc- 
tion the  payment  by  trustees  to  a  district  council 
of  a  lump  sum  in  consideration  of  the  council  taking 
over  a  ratione  tenures  highway.  His  lordship  agreed 
with  Mr.  Justice  Warrington  (in  Re  Earl  of  Stamford 
and  Warrington's  Settled  Estates  [noted  in  vol.  xxxix., 
p.  623])  that  sec.  148  of  the  Public  Health  Act,  1875. 
authorises  local  authorities  to  take  over  ratione  tenurt. 
roads  in  consideration  of  a  lump  sum,  but  differed 
from  him  in  thinking  that  (in  the  absence  of  express 
powers)  trustees  are  not  authorised  to  pay  such  a  sum 
out  of  trust  funds. 

The  next  decision  is  of  considerable  interest  as  an 
illustration  of  what  constitutes  the  dedication  of  a 
road  to  public  use  (Tottenham  Urban  District  Council 
v.  Rowley,  vol.  xli.,  p.  912).  The  defendant  was  the 
owner  of  a  building  estate  on  the  south  side  of  a 
public  park  belonging  to  the  council.  He  appropriated 
a  strip  of  his  land  next  the  park  as  a  road,  which 
was  thrown  open  in  1908,  when  houses  were  built  on 
the  south  side  thereof.  The  southern  portion  only  of 
the  road  was  made  up,  but  the  road  was  used  con- 
tinuously by  the  public  for  traffic  of  every  sort.  The 
council  having  removed  part  of  their  fence  next  the 
road,  in  order  to  obtain  access  to  the  latter  the  defend- 
ant blocked  up  the  opening,  contending  that  there 
had  been  no  dedication   of  the   portion   of  the   road 
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immediately  adjoining  the  park.  It  was  held  by  Mr. 
Justice  Joyce  that  the  defendant  intended  to  dedicate 
the  whole  width  of  the  road,  and  that  the  user  by  the 
public  had  been  sufficient  to  complete  such  dedica- 
tion. This  decision  was  affirmed  on  appeal  (vol.  xlii., 
p.  830). 

Municipal  Tramways. 

The  decision  of  the  Court  of  Appeal  in  Eccles  Cor- 
poration  v.  South  Lancashire  Tramways  Company  (noted 
in  vol.  xxxvii.,  p.  211)  was  affirmed  by  the  House  of 
Lords  (vol.  xli.,  p.  662).  The  Eccles  Corporation 
agreed  to  lease  certain  tramways  in  the  borough  of 
Eccles  to  the  Salford  Corporation,  subject  to  a  con- 
dition that  the  latter  should  not  assign,  sublet,  or  part 
with  the  benefit  of  the  agreement  or  the  lease  with- 
•  ut  the  consent  of  the  Eccles  Corporation.  The 
Salford  Corporation,  without  applying  for  such  con- 
sent, granted  a  licence  to  the  company  to  work  part 
of  the  tramway.  It  was  held  that  such  licence  was 
ultra  vires  in  the  absence  of  a  licence  from  the  Board 
of  Trade. 

Personal  Injury. 

In  Jackson    v.    London   County   Council  and   Chappell, 

the  defendant  Chappell  was  employed  by  the  council 
to  repair  the  ceiling  of  a  provided  school,  and  tipped 
a  barrow-load  of  sand  and  lime  in  the  playground. 
The  head  master  directed  its  removal,  and  Chappell 
gave  orders,  accordingly,  but  the  orders  were  not  car- 
ried out.  A  boy  threw  some  of  the  stuff  into  the 
plaintiff's  eye.  The  jury  found  that  both  the  council 
and  Chappell  were  guilty  of  negligence,  and  awarded 
the  plaintiff  £50  damages,  for  which  judgment  was 
entered.  The  defendants'  appeal,  on  the  ground 
that,  there  was  no  evidence  of  negligence,  was  dis- 
missed. 

Rating. 

An  important  point  of  rating  law  was  decided  in 
Metropolitan  Electric  Tramways,  Limited,  v.  Tottenham 
Urban  District  Council.  The  question  was  whether  a 
tramway  line  worked  in  connection  with  a  light  rail- 
way as  an  entire  system  was,  "land  used  as  a  railway 
constructed  under  the  powers  of  any  Act  of  Parlia- 
ment." within  the  meaning  of  sec.  211  of  the  Public 
Health  Act,  1875,  so  as  to  entitle  the  company  to  be 
assessed  at  one-fourth  only  of  the  annual  value  of  the 
line.  The  Court  answered  the  question  in  the  affirma- 
tive 

Waterworks. 

The  liability  of  a  water  authority  for  damage  due 
to  the  bursting  of  a  main  was  the  subject  of  a  dispute 
in  Sir, cart  v.  Metropolitan  Water  Board  (vol.  xli.,  p.  569). 
The  board's  water  main  in  Essex-road,  Islington,  burst, 
and  damaged  the  plaintiff's  shop  and  stock  in  trade. 
The  jury  found  that  the  burst  was  not  occas;oned  by 
a  pre-existing  fracture,  but  by  some  other  cause  which 
tin  1.  iard  could  not  have  been  reasonably  expected  to 
discover.     Judgment  was  given  for  the   board. 


THE  LEGISLATION  OF  1912  IN  RELATION  TO 
MUNICIPAL  ENGINEERING. 


Only  twenty  public  General  Acts  of  Parliament 
received  the  Royal  Assent  during  the  year  1912,  and 
as  none  are  directly  concerned  with  matters  con- 
nected with  municipal  engineering,  detailed  reference 
'  :  unnecessary.  We  can  only  hope  that  the 
<:  parliamentary  and  political  matters  will 
permit  of  a  more  fruitful  crop  of  legislation,  from  the 
municipal  engineer's  point  of  view,  during  the  present 
year. 


Municipal   Coif   Courses The  Park-   (Joium in ee   oi 

Birmingham  City  Council  arc  considering  the  estab- 
lishment of  a  municipal  trolf  course,  the  proposed 
-he  being  at  Castle  Bromwioh.  Edinburgh  (says  the 
Daily  Mail),  with  -ix  public  coma  .-,  claims  to  have 
been  the  pioneer  of  municipal  golf.  London  has 
public  courses  at  Ohingford  and  at  Hainault  Foresl 
Nottingham  has  two  courses,  and  Manchester  has 
Tiad  one  in  II  >  Park,  a  great  public  open  space, 
-inc..   1911.    Sunderland   and   Liverpool   have 

schemes    under    considi    8&\  era! 

-oris  include  municipal  golf  among  tiheir  attraction 
:i   and  Bournemouth  are  instances.    Yarmouth 
and  Southport  has  considered 
a  similar  proposal. 


SALARIES  AT  LLANELLY. 

TEN    SHILLINGS    WEEKLY   AFTER   SEVEN    YEARS. 

A  meeting  of  Llanelly  Urban  District  Council  was 
held  recently  to  consider  the  suggested  re-arrangement 
of  the  salaries  of  the  deputy  surveyor  (Mr.  J.  H.  Mont- 
gomery) and  the  junior  assistant  surveyor  (Mr.  Cough 
Thomas).  A  sub-committee  which  had  had  the  matter 
before  them  had,  it  was  reported,  been  unable  to  come 
to   any   definite  decision. 

It  was  stated  by  the  chairman  (Mr.  H.  D.  Rees) 
that  Mr.  Gough  Thomas  was  appointed  on  July  20, 
1905,  at  a  salary  of  £26  per  annum,  which  was  equiva- 
lent to  10s.  per  week,  and  had  received  no  increase 
since.  The  sub-committee  felt  it  was  necessary  to 
advance  the  salary  of  Mr.  Thomas,  and  they  felt  simi- 
larly disposed  to  Mr.  Montgomery,  who  was  appointed 
in  March,  1899.  Mr.  Montgomery  had  been  in  the 
council's  service  for  twenty-four  years,  and  only  re- 
ceived £150  per  annum  at  the  present  time. 

Replying  to  Mr.  W.  H.  Samuel,  the  deputy  surveyor 
said  that  Mr.  Thomas  was  twenty-four  years  of  age. 

Mr.  D.  James  Davies :  A  young  man  twenty-four 
years  of  age  getting  10s.  a  week! 

Mr.  J.  Walter  Thomas:  Has  he  only  been  paid  10s. 
a  week  all  this  time  ? 

Mr.  13.  Richards:  We  must  remember  that  he  has 
been  taught  his  trade. 

The  Chairman:  It  is  a  very  poor  trade  at  £26  a  year. 
He  was  articled  to  Mr.  Watkeys  for  five  years  and  after 
the  experience  he  had  gained  during  that  period  he 
was  engaged  by  the  council 

Mr.  Davies:  At  the  handsome  salary  of  £26  a  year 
(laughter). 

Mr.  J.  L.  Jones  moved  that  the  salary  of  Mr.  Gough 
Thomas  be  increased  to  £78  per  annum. 

Mr.  E.  T.  Jones:  It  appears  altogether  ridiculous 
that  a  professional  gentleman  after  having  served 
under  a  public  authority  for  seven  years  should  only 
be  paid  10s.  a  week.  In  my  capacity  as  chairman 
of  the  council  and  chairman  of  various  committees  I 
frequently  came  into  contact  with  the  officials,  and 
I  have  some  knowledge  of  the  amount  of  work  that 
has  been  done.  To  expect  a  young  man  to  take  levels, 
draw  plans,  and  do  clerical  work  for  anything  less  than 
£78  per  annum  is  unreasonable,  and  I  can  only  attri- 
bute the  fact  that  he  has  remained  in  our  service  to 
his  having  been  paid  privately  by  the  surveyor.  You 
cannot  get  an  office  boy  or  a  lad  in  the  tinwarks  for 
10s.  a  week. 

The  Chairman:  Does  anybody  second  the  resolution  ? 

Mr.  E.  T.  Jones:  I  will  go  further.  We  all  recog- 
nise the  services  of  Mr.  Montgomery  to  the  town  in 
the  pas'— his  length  of  service,  his  Parliamentary 
experience,  and  the  way  in  which  he  has  carried  cut 
his  duties.  We  have  too  high  an  appreciation  of 
him  to  suggest  anything  less  than  £20%  and  an 
annual  increment  of  £10  until  £250  is  reached,  and 
at  the  end  of  that  period  he  can  put  in  a  fresh  appli- 
cation. It  would  be  ungrateful  on  our  part  to  offer 
him  less,  and  I  move  a  resolution  accordingly. 

On  the  chairman's  suggestion  Mr.  Thomas'  case  un- 
considered first,  and  the  motion  that  he  be  paid  C7S 
per  annum  was  agreed  to,  with  only  one  dissentient. 

Mr.  E.  T.  Jones'  motion  that  Mr.  Montgomery's 
salary  be  increased  to  £200,  with  annual  increments 
of  £10  up  to  £250,  was  then  taken. 

The  chairman  seconded  the  motion. 

Mr.  W.  H.  Samuel  said  he  quite  agreed  with  the 
re  Inn  .11  proposed.  He  had  always  been  ashamed 
to  think  that  they,  as  a  public  authority,  paid  a  pro- 
Eessiona]  man  less  than  tinplatc  manufacturers  had 
to  pay  for  first  help  in  the  cold-rolls  department.  He 
was  in  favour  of  paying  their  officials  what  he  con- 
sidered to  be  a  fair  rate  of  remuneration  for  their 
services.  It  was  finally  resolved  that  Mr.  Montgomei  j  - 
-alary  should  be  increased  to  £200,  with  two  annual 
increments  of  £20  and  one  of  £10.  The  chairman, 
addressing  the  deputy  surveyor,  said  the  fact  that 
the  motion  had  been  passed  unanimously  showed 
their  appreciation  of  his  services. 


Proposed  New  Road  to  West  Hartlepool.  -With  regard 
to  the  proposed  30-ft.  road  to  be  made  by  the  Tees 
Conservancy  Commissioners  from  Port  Clarence  to 
'  est]  lartlepool,  a  conference  has  taken  place  between 
ntativeg  of  the  Middlesbrough,  Stockton  and 
\\  ■,.  1  iCiitlepuol  Corporations  with  the  object  of  having 
the  road  widened  to-50ft.  or  60ft.,  and  it  has  been 
decided  that  particulars  of  the  cost  should  be  obtained 
.,,,  i  i:,  d  before  another  meeting  of  the  conference  to 
h,    convened  by  the  town  clerk  of  West  Hartlepool. 
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Works  Projected  by  Local  Authorities  for  1913. 


Important  proposals  in  all  departments  of  muni- 
cipal activity  will  be  found  noted  in  the  large 
number  of  interesting  returns  which,  set  out  here- 
with, we  have  received  for  the  eighteenth  successive 
year  from  engineers  to  public  bodies  in  all  parts  of 
the  United  Kingdom.  In  submitting  this  widely- 
appreciated  feature  of  our  Special  Annual  Issue  we 
would  take  the  opportunity  of  expressing  grateful 
thanks  to  all  who  by  their  kindly  co-operation  have 
once  again  made  possible  its  compilation.  As  is  well 
known,  the  information  presented  is  obtained  entirely 


from  official  sources,  and  its  reliability  as  a  guide  to 
the  intentions  of  public  authorities  in  the  coming 
financial  year  is  therefore  amply  guaranteed.  Both 
in  number  and  in  the  matter  of  expenditure  the 
projects  reported  show  an  inci'ease  over  the  twelve 
months  just  ending.  The  important  questions  of 
road  maintenance  and  housing  are  naturally  claim- 
ing a  larger  share  of  attention  than  hitherto,  and 
the  outlay  in  these  connections  may  be  expected  to 
constitute  a  record  and  provide  an  exceptional 
amount  of  work  in  all  parts  of   the  country. 


Abergele  and  Pensarn  (Mr.  M.  R.  Jones.,  surveyor 
I"  the  urban  district  council). — The  council  are  now 
seriously  considering  the  advisability  of  embarking 
u  poii  a  housing  scheme  for  the  poorer  class.  It  is 
proposed  to  carry  out  some  time  during  the  year  a 
complete  scheme  of  surface-water  drainage  for  the 
greater  part  of  the  district.  Road  widening.-,  and 
improvements  will  shortly  be  carried  out,  also  an 
extension  of  the  sewerage  system,  and  the  resur- 
facing and  tar-sprayihg  of   carriageways. 

Aberystwyth  (Mr.  Eees  Jones,  m.i.mun.e.,  borough 
engineer  and  surveyor). — In  the  present  Session  of 
Parliament  the  corporation  are  promoting  a  Bill  to 
authorise  the  laying  down  of  a  duplicate  trunk  water 
main  from  Plinliinon  (16i  miles),  and  the  carrying 
out  of  other  works  connected  therewith,  at  an  estimated 
cost  of  £28,240.  The  sanction  of  the  Local  Govern- 
ment Board  to  the  erection  of  fifty-four  workmen's 
houses  has  been  obtained,  and  the  contract  for  thirty 
of  these  has  been  signed  at  £5,000.  The  council  have 
under  consideration  the  advisability  of  extending  and 
remodelling  the  sewerage  system,  and  it  is  intended 
to  carry  out  a  portion  of  the  work  during  tie  year. 
Private  street  improvement  works  are  to  lie  done,  ami 
additional  public  conveniences  are  to  be  provided. 
The  council  have  also  applied  for  a  Provisional  Order 
to  extend  their  borough  boundaries  by  taking  in  an 
area  of  nearly  4,000  acres. 

Acton  (Mr.  Frederick  Sadler,  f.g.s.,  engineer  and 
surveyor  to  the  urban  district  council). — There  are 
many  indications  that  -there  will  be  considerable  de- 
velopments of  this  London  suburb  during  the  coming 
year.  The  extension  of  the  Central  London  Railway 
to  Ealing,  which  is  in  course  of  construction,  crosses 
the  district  in  cutting,  and  several  new  bridges  will 
be  erected  and  old  ones  widened.  The  Goldsmiths' 
Company  are  'laying  out  a  large  estate  within  the 
district  on  garden  city  lines,  and  extensive  building 
operations  in  that  area  are  anticipated.  The  council 
have  received  the  -sanction  of  the  Local  Government 
Board  to  a  large  loan  for  resurfacing  with  tar- 
macadam  many  streets  in  the  district.  Contracts 
have  been  entered  into  for  some  of  this  work,  and  it 
is  anticipated  that  a  very  large  number  of  streets 
will  be  re  paved  with  one  or  other  of  the  newer 
methods  of  resurfacing  during  the  year.  Other  public 
works  projected  are  a  new  elementary  school ;  ad- 
ministrative buildings  at  the  isolation  hospital;  the 
laying  out  of  a  public  playing  field;  the  culverting 
with  reinforced  concrete  pipes  of  the  Bollo-la-ne 
watercourse;  and  a  northern  relief  sewer,  the  last- 
named  being  estimated  to  cost  £20,000.  The  -council 
ar©  also  proceeding  with  a  town-planning  scheme  for 
an  area  of  about  1,000  acres  in  the  northern  part  of 
the  district.  Of  course,  in  addition  to  the  above 
special  works,  there  will  be  the  ordinary  routine 
works  -of  private  street  improvements,  extension  of 
sewers,  and  so  forth. 

Aldershot  (Mr.  Fred.  C.  Uren,  sur- 
veyor to  the  urban  district  council). — 
The  projected  works  for  1913  comprise 
reconstruction  of  the  main  outfall  sewer 
-of  the  central  district  to  45  in.  diam. ; 
provision  of  surf-ace-water  outfall,  48  in. 
diam.;  additions  to  the  refuse  destruc- 
tor; new  engine  -and  pumps  at  the 
disposal  works,  at  a  total  cost  of  £12,300 ; 
the  construction  of  three  public  conveniences,  two 
underground,  and  a  number  of  private  streets ;  and 
extension  of  tarmac  roadways  and  those  built  up 
of  bituminous  material. 


Alfreton  (Mr.  R.  F.  Ward,  surveyor  and  water  engi- 
neer to  the  urban  district  council). — During  the  year 
the  council  propose  to  lay  a  new  7-in.  water  main 
between  Butterley  and  Lindway  reservoirs,  a  distance 
of  3,100  yds.  Alternative  schemes  of  enlarging 
Butterley  reservoir  or  of  pumping  from  a  disused  lead 
mine  at  Ashover  are  under  consideration.  Pentrich- 
lane.  Swanwick,  will  be  widened  at  an  estimated  cost 
of  £1,4U0,  and  a  lesser  improvement  will  be  made 
at  Newlands-ioad,  Riddings.  A  ladies'  lavatory  will 
be  provided,  and  filters  will  be  made  at  Pye  Bridge 
sewage   disposal  works. 

Alsager  (Mr.  H.  V.  Lynam,  surveyor  and  inspector 

of  nuisances  to  the  urban  district  council). — Building 
operations  in  connection  with  the  sewage  disposal 
scheme  will  be  commenced  early  in  the  new  year. 
The  experimental  boring  at  the  Oak  farm  has  been 
entirely  successful,  and  an  abundant  supply  of  water 
has  been  found.  The  council  are  pushing  on  with 
all  speed  the  preparation  of  a  complete  water  scheme 
for  the  district,  and  it  is  hoped  that  they  may  be  able 
to  apply  for  a  loan  within  a  few  months.  New  sewers 
and  extensions  arc  to  be  made,  and  with  the  benefits 
of  both  a  new  sewage  disposal  and  water  scheme 
greater  activity  is  anticipated  in  all  trades  through- 
out the  year. 

Alton  (Mr.  G.  Bertram  Hartfree,f.s.i.,m.insx.c.e., 
surveyor  and  water  engineer  to  the  urban  district 
council). — Schemes  of  waterworks  extensions,  sewer 
construction  and  private  street  improvement  are  pro- 
posed. 

Altrincham  (Mr.  Harry  E. 
Brown,  surveyor  to  the  urban 
district  council).— Further  works 
of  surface-water  sewerage  are 
anticipated,  together  with  exten- 
sive additions  to  the  sewage  dis- 
posal works.  It  is  hoped  during 
the  year  to  complete  the  housing  scheme,  which  will 
comprise  fifty-four  cottages  and  twenty-eight  cottage 
flats.  The  work  of  widening  and  remaking  Ashley- 
road,  at  an  estimated  cost  of  £1,155  (towards  which 
the  Road  Board  has  made  a  grant  of  £300)  is  in  hand. 
A  site  has  been  purchased  for  the  purposes  of  a 
destructor  and  refuse  tip. 

Ambleside,  Westmorland  (Mr.  C. 
Watson,  surveyor  and  inspector 
to  the  urban  district  council). — 
Work  in  connection  with  the  new 
sewage  disposal  scheme,  it  is 
hoped,  will  be  commenced  at  an 
early  date,  and  tenders  are  to  be 
invited  shortly.  A  new  concrete 
storage  sewer  will  be  constructed 
at  Waterhead.  In  order  to  try  and  meet  the  urgent 
need  for  workmen's  dwellings,  the  council  propose  to 
erect  eight  cottages  upon  land  belonging  to  them,  and 
plans  were  prepared  by  the  surveyor,  but  it  has  been 
decided  to  let  the  matter  stand  over  for  a  while,  as 
there  is  a  possibility  that  some  twenty  cottages  will 
be  erected  by  private  enterprise.  A  convenience  for 
both  sexes  will  probably  be  erected  in  Rothay  Park, 
and  the  road  leading  to  Stock  Ghyll  Park  taken  over 
as  a  public  highway.  Low  Stock  Bridge  on  the  main 
road  has  been  widened.  The  main  roads  will  be  tar- 
sprayed  as  in  past  years. 

Ammanford  (Mr.  David  Thomas,  m.i.mun.e.,  m.i.h., 

engineer  and  surveyor  to  the  urban  district  council). 
—The  following  is  a  list  of  the  works  intended  to  be 
carried  out  this  year:  Private  street  works,  comple- 
tion  of  a  retaining    wall    at    a    point   on   the  river 
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Amman  known  as  Graig  Goch,  and  of  the  extensions 
to  the  water  supply,  and  surface  treatment  for  pre- 
vention of  dust  on  the  roads.  In  addition,  the 
council  intend  to  erect  some  public  conveniences. 
Arbroath  (Mr.  P.  C.  Smith,  burgh 
and  water  engineer).— In  addition 
to  the  ordinary  work  of  road  and 
--ewer  maintenance,  the  following 
templated:  The  construction 
of  a  screening  chamber  on  the  main 
outfall  sewer;  the  peconstructiou 
of  the  Sheriff  Court-house ;  the 
erection  of  public  swimming  baths;  the  construction 
of  a  new  street,  and  the  widening  of  two  other  im- 
portant streets.  A  proposal  is  also  receiving  con- 
-'■lt  ration  for  the  erection  of  foreshore  protection 
walls  at  each  end  of  the  town.  The  old  properties  in 
tin-  vicinity  of  the  Abbey  will  also  be  cleared  out 
and  the  ground  laid  out  as  an  open  space. 

Ashborne  (Mr.  J.  Abbott,  engi- 
neer and  surveyor  to  the  urban 
strict  council). — The  present  year 
l has  brought  about  many  develop- 
ments in  this  town.  The  council 
■have  promoted  a  Bill  in  Parliament 
to  acquire  the  whole  undertaking 
of  the  Ashborne  Gas  Company 
which. has  received  the  Eoyal  Assent. 
and  accordingly  statutory  powers  have  been  obtained. 
It  is  anticipated  that  the  undertaking  will  be  trans- 
ferred early  next  year.  The  question  of  providing 
an  auxiliary  water  supply  for  the  town,  and  supply- 
ng  two  villages  and  farms  en  route,  has  received 
consideration.  It  is  proposed  to  construct  a  well  and 
heading,  and  sink  a  borehole  on  land  owned  by  Sir 
Peter  Walker,  Bart.,  a  distance  of  4  miles  from  the 
town,  and  to  pump  the  water  to  a  new  reservoir  to  be 
constructed  on  the  Derby-road,  near  Os.maston,  at 
;m  altitude  of  602ft.   above  ordnance  datum.     From 

ie  it  will  flow  by  gravitation  to  the  present  water- 

ind  alternately  to  the  town  mains.  The  widen- 
ing of  Clifton-road  sanctioned  by  the  Road  Board  has 
been  completed.  Grants  towards  the  cost  of  this 
work  will  be  made  by  the  board  and  the  Derbyshire 
County  Council.  Street  improvement  schemes,  road 
repairs  and  tar-spraying  work  have  been  carried  out. 
Extensions  have  been  made  to  the  sewerage  system, 
and  new  sewers  have  been  laid  in  lieu  of  leaky 
sewers  found  in  waterlogged  ground.  Additional  new 
cattle  pens  have  been  provided,  and  the  auction  rings 
extended  in  the  cattle  market.  Additions  and  altera- 
tions have  been  made  to  the  hospital,  including  a 
nurses'  sitting-room,  three  bed-rooms,  bath  and  Lava- 
tory accommodation,  extension  of  operating  theatre, 
dinner  lift,  and  a  complete  electrical  installation  of 
I  night  bells.  A  very  large  condensed  milk 
is  in  course  of  erection  and  nearing  comple- 
tion for  the  Nestle  &  Anglo-Swiss  Condensed  Milk 
ny,  and  when  completed  will  find  employment 
for  200  persons. 

Barnard  Castle  (Mr.  H.  E.  Baine, 
a. r.san. i.,  surveyor    to    the    urban 
/*>/?''  ,rjr^*A   district  council).— The  Local  Govern- 
/o  :(_^  \  \  '•&  yj$\  ment  Board  have  under  considera- 
tion an  application  to  borrow  money 
for   the   following   purposes:     Road 
improvements  in  Upper  and  Lower 
Galgate,    and    conveniences    and    a 
low-level     sewer     for     Bridgegate. 
Other  works  to  be  carried  out  during  the  year  include 
raoval   of  dwelling  and  warehouse  property  in 
:  road-widening  purposes,  the  making  up 
private  streets,  back  streets,  and  the  erection 
of  a  bu  use  the  lire  engine  and  ambulance, 

b  the  usual  routine  work  of  maintenance 
ers,   and  paths   in   the  picturesque   and 
nt  to  the  town. 
Barnes    (Mr.    G.    Bbtjcb    Tomes,   assoc.m.inst.c.e., 
:■  and  surveyor  to  the  urban  district  council). 
i     schemes    for   the    improvement 
oi  the  district  will  be  commenced.    The  High-street 
B  lane,    Mortlake    (both   county 
main  ro  be  widened,  and,  in  addition,  the 

carriageway  of  the  latter   is  to  be  wood  paved.     The 
Malthou  th  under  the  provi- 

i    the   Housing   of  the   Working  Classes  Act, 
involving  the  removal  of  a   number  of  old   cottages, 
and    the  erection    of   many   new  artisans'  dwellings, 
id  prevention  works  now    in  progress  will  be 
completed  by  the  eonstructiOD  of  a  river  wal]   aboul 
long,  com;.  .,    :   i,    blocks  with 

The  council  have  also  approved  a  scheme  for 
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the  erection  of  a  tuberculosis  sanatorium  and  dispen- 
sary, and  a  committee  has  been  appointed  to  con- 
sider the  provision  of  swimming  baths  for  the  dis- 
trict. Many  new  streets  will  be  made  up  under  the 
Private  Street  Works  Act,  and  the  town  planning 
scheme   will  be  proceeded  Avith. 

Barnsley  (Mr.  J.  Henry  Taylor, 
m.inst.c.e.,  borough  surveyor  and 
waterworks  manager). — The  present 
yeai  is  likely  to  be  rather  an  event- 
:ul  one  in  the  history  of  Barnsley. 
The  town  will  become  a  county 
borough  on  April  1st.  and  that  will 
involve  considerable  changes  in  the 
administration  of  the  various  depart- 
ments of  the  corporation,  entailing 
much  work  upon  the  principal  officials.  It  is  prob- 
able also  that  extensive  street  improvements,  will 
be  carried  out,  and  a  site  selected,  at.  any  rate,  for  a 
new  town  hall.  The  question  of  a  new  joint  station 
for  the  town  will  also  have  to  be  faced,  and,  it  is 
hoped,  proceeded  with  during  the  current  year,  but 
this  depends  largely  upon  the  railway  companies 
themselves,  who  are  very  much  averse  to  the  expendi- 
ture of  a  large  capital  sum  unless  they  can  see  a 
good  return  of  interest  on  the  same.  The  waterworks, 
sewage  works,  electricity  works  and  public  markets 
are  now  in  a  fairly  complete  state,  and  no  change  is 
likely  to  take  place  in  them.  The  introduction  of 
new  industries  is  hopefully  expected,  the  principal 
being  a  cotton  spinning  mill,  which  it  is  in  contem- 
plation to  work,  and  the  reopening  of  a  colliery 
which  is  on  the  outskirts  of  the  town.  There  aire 
also  indications  that  considerable  building  operations. 
will  be  undertaken  by  a  private  concern  within  2  or 
3  miles  of  the  borough,  and  this  will  probably  affect 
business  beneficially.  The  conversion  of  privies  into 
water-closets  is  the  chief  sanitary  improvement  now 
being  carried  out.  The  infectious  hospitals  being  in 
a  complete  and  efficient  state,  capable  of  dealing 
with  any  ordinary  outbreaks  of  infectious  diseases, 
no  further  extension  of  them  is  probable.  The  ex- 
tension of  the  public  park  will  probably  take  place 
by  the  addition  of  8$  acres  to  the  existing  Locke 
Park.  Altogether  the  current  year  shows  signs  of 
being  a  progressive  one  here  so  far  as  the  public- 
works   and   private   enterprise   are    concerned. 

Barnstaple  (Mr.  E.  Y.  Saunders, 
m.r.san.t.,  borough  surveyor). — 
During  the  year  it  is  proposed  to 
renew  the  defective  wood-block  paving 
in  High-street  at  an  estimated  cost  of 
£460.  Tar-spraying  some  7  miles  of 
roads,  chiefly  main  roads,  will  be 
carried  out  as  last  season.  It  is  most 
probable  that  the  Sticklepath  district  of  the  town  will 
receive  attention  by  the  provision  of  storm- water 
sewers  to  abate  the  floodings  complained  of  by  resi- 
dents. Shelters  will  be  erected  in  the  Rock  Park,  and 
various  improvements  in  the  parks  generally.  The 
usual  small  drainage  extensions  will  be  carried  out 
in  various  parts  of  the  borough. 

Barrowford  (Mr.  G.  W.  Hewes,  m.i.mun.  and  c.e., 
surveyor  to  the  urban  district  council). — Alterations 
and  additions  to  the  sewage  outfall  works,  involving 
provision  of  septic  tanks,  circular  percolating  filters 
and  humus  tanks,  are  expected  to  be  carried  out. 
Further  private  street  improvement  works  are  to  be 
put  in  hand,  also  a  main  road  improvement,  and  the 
erection  of  granite  drinking  trough  and  fountain. 
Further  lengths  of  macadam  roads  are  to  be  tar- 
sprayed. 

Barrow-in-Furness  (Mr.  Arthur  Race, 
borough  engineer  and  surveyor). — In 
addition  to  the  usual  making  up  oi 
private  streets  under  the  statutory 
powers,  and  a  continuation  of  the  con- 
version of  water-bound  macadam  roads 
to  tar  macadam,  it  is  expected  that  a 
road  improvement  and  widening  in 
Salthonse-road  will  be  carried  out  at 
an  estimated  cost  of  £2,000;  also  a  similar  improve- 
ment mid  widening  in  Fairfield-lane,  at  an  estimated 
cost  of  £2,500.  New  elementary  schools  in  the  Hind- 
pool  district  will  be  erected  at  a  cost  of  £8,000;  also 
new  public  fresh  and  -all  water  swimming  baths,  at 
an  estimated  cost  of  £10  600.  Further  progress  with 
the  laying  out  of  the  puhlic  park  will  be  made  by 
erecting   new   tennis  and    bowling   pavilion,    including 

mil    i el  room;  also  new  entrance  gates  a»d  shelter 

I  cost  of  £l.r>00.    Alterations  and  addi- 
■  .il   be  made  to  the  police  stations  at  a  cost  of 
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£2,500.  Two  new  pavilions  will  be  added  to  the 
Devonshire-road  fever  hospital,  at  an  estimated  cost 
of  £6,200.  The  six  houses  and  outbuildings  in  course 
of  erection  on  the  small  holdings  estate  will  be  com- 
pleted during  the  year  at  a  cost  of  £2,450.  It  is  ex- 
pected thai  extensions  will  lie  made  to  Biggar  Hank 
by  the  addition  of  about  15  acres  of  land,  and  that 
a  road  will  he  constructed  in  connection  with  the 
same,  and  a  new  pavilion,  or  extension  of  existing 
pavilion,  dealt  with.  Schemes  for  providing  houses 
for  the  workins  classes,  amounting  to  £60,000,  will  be 
considered,  and  for  the  extension  of  the  covered 
market,  amounting  to  £1,500.  The  four  town-plan- 
ning schemes  will,  it  is  hoped,  make  further  progress 
towards  finality.  The  electrification  of  the  sewage- 
pumping  plant' will  receive  further  consideration,  and 
schemes  for  new  sewer  outfalls  will  be  prepared.  A 
site  for  a  sanatorium  for  consumptives  will  be  pur- 
chased, and  plans  will  be  prepared  for  a  sanatorium. 
Extensions  to  the  electricity  works,  at  a  cost  of  £985, 
excluding  plant,  will  be  completed  during  the  year. 
Intensions  will  be  made  to  the  •corporation  storeyard 
and  depot  in  Ramsden-sti  eet,  at  a  cost  of  £1.250. 

Basingstoke    (Mr.    F.    Reginald 

PHIPPS,        ASSOC.  M.TNST.C.E.,        F.S.I., 

borough  surveyor  and  waterworks 
engineer). — The  chief  work  outlined 
for  the  coming  year  is  the  establish- 
ment of  an  electrical  undertaking, 
for  which  a  provisional  order  is 
being  obtained ;  a  scheme  has  been 
prepared  by  the  borough  engineer 
and  approved  by  the  council,  the  estimated  cost  being 
C12.590.  The  storm-water  drainage  and  channelling 
work,  for  which  a  loan  has  been  sanctioned,  will  he 
commenced  in  the  spring.  The  provision  of  a  public 
abattoir  is  again  engaging  the  attention  of  the  council. 
A  site  has  been  obtained,  and  plans  are  being  pre- 
pared, for  a  new  fire  station,  and  negotiations  are  pro- 
ceeding between  the  borough  and  rural  district  coun- 
cils for  the  services  of  the  brigade  in  the  country 
districts,  and  the  provision  of  a  motor  engine.  All 
the  main  roads  and  streets  will  again  be  tar-sprayed, 
and  several  lengths  of  tar  macadam  laid,  'tin  i  k- 
tension  of  the  sewage  farm  is  also  under  consideration. 
The  new  county  asylum,  estimated  to  cost  £300,000, 
will  be  built  adjoining  the  borough  boundary,  and  the 
foundations  and  light  railway  have  already  been 
commenced. 

Batley  (Mr.  Oscar  J.  Kibbt,  assoc.m. 
inst.c.e.,  borough  engineer). — The  prin- 
cipal works  to  be  taken  in  hand  by 
the  corporation  this  year  are  the 
widening  of  Mayman-lane  and  Healey- 
lane.  extensions  to  the  council's 
schools  at  Healey,  and  the  paving  of 
Alexandra -road  and  Grange-road  with 
granite.  The  estimated  cost  -if  these 
works  is  £9.361.  Also  further  extensions  to  the  sewage 
disposal   work-,   which    are   estimated   to  cost    £16,395. 

Belfast  (Mr.  H.  A.  Cutler,  m. inst.c.e.,  city  sur- 
veyor).— The  chief  works  likely  to  be  carried  out  this 
year  are  alterations  to  police  courts  and  offices 
(£5,000).  completion  of  new  public  abattoir  and  chill 
rooms  (£45,000),  clearance  of  old  property,  making  of 
new  streets  and  widening  old  ones  (£150,000),  and  the 
erection  of  252  houses  on  improvement  scheme,  the 
designs  for  which,  submitted  in  competition,  are  now 
being  examined  (£25,000).  Several  underground  con- 
veniences are  under  consideration.  Flood  preven- 
tion works  and  sewage  purification  works,  including 
a  ferro-conorete  outlet  sewer,  1  mile  long,  on  slob- 
lands,  to  repla.ee  the  wooden  chute  constructed  under 
Act  of  1887  (£100,000),  and  district  sewers  (£30,000), 
are  also  proposed.  There  is  also  a  Bill  before  Parlia- 
ment for  the  reclamation  of  part  of  foreshore  of  Bel- 
fast Lough,  which  will  embrace  embankments  about 
3i  miles  long  (estimated  to  cost  £100.000).  The  usual 
miscellaneous  works  in  a  large  city  will,  of  course, 
go  on. 

Belper  (Mr.  Robert  C.  Cordon,  engineer  and  sur- 
veyor to  the  rural  district  council).— In  addition  to 
the  maintenance  of  the  162  miles  of  highways,  the 
improvement  to  various  dangerous  corners  and 
widening  of  several  lengths  of  roads  will  be  carried 
out.  ^  The  new  sewerage  scheme  for  the  township 
of  Crich  will  be  commenced,  the  estimated  cost 
being  £10,250.  Plans  for  a  new  bridge  over  the  Der- 
went  at  Allestree  Ford,  with  a  span  of  120  ft.,  will 
he  prepared,  other  undertakings  being  sewerage  and 
Water  supply  works  for  part  of  the  parish  of  Denby, 


water  supply  works  for  part  of  Mapperley  parish,  and 
the  completion  of  a  water  supply  scheme  for  the 
township  of  Duffield. 

Beverley  (Mr.  E.  Picker,  surveyor  to  the  rural  dis- 
trict Council). — The  council  are  about  to  carry  out  a. 
scheme  of  sewerage  and  sewage  disposal  for  Brant- 
ingham  and  Elloughton-cum-Brough.  The  works 
consist  of  sewers.,  with  the  necessary  manholes  and 
the  like,  screening  chamber,  tank  sewer,  automatic 
tidal  flap,  and  outfalls  into  the  river  Humber.  The 
works  have  been  designed  by  and  will  be  carried  out. 
under  the  superintendence  of  Messrs.  Fairbank  & 
Son,  m.tnst.c.e.,  of  Lendal,  York. 

Bexhill  (Mr.  Geo.  Ball,  assoc.m. 
inst.c.e.,  borough  engineer  and  sur- 
veyor).— The  corporation  have  in 
course  of  construction  a  scheme  of 
storm-water  sewers,  with  storm- 
water  overflows,  and  enlargement  of 
storage  tanks  at  the  sewage  outfall, 
estimated  to  cost  £4,300.  These 
works  will  be  completed  about 
May  1st  next.  Contracts  have  been 
entered  into  for  the  construction  of  two  hard  tennis 
courts  in  connection  with  the  extension  of  the  Pleasure 
Gardens,  now  being  laid  out  at  an  estimated  cost  of 
£1,110.  Thirteen  new  groynes  on  the  foreshore  are 
in  course  of  construction,  and  will  be  completed 
early  in  the  new  year,  at  an  estimated  cost  of  £1,950. 
An  apron  to  the  sea-wall  will  probably  be  taken  in 
hand  in  the  spring,  at  an  estimated  cost  of  £1,650, 
and  sanction  to  the  borrowing  of  this  amount  has 
been  obtained.  Iron  fencing  to  complete  the  new 
sea  wall  and  promenade  will  cost  £250.  Tenders  axe 
now  being  invited  for  the  construction  of  a  number 
of  private  streets,  at  an  estimated  cost  of  £2,877,  and 
others  are  in  contemplation,  together  with  the  im- 
pi  iv  inoiit  and  widening  of  old  highways.  The  coun- 
cil have  under  consideration  the  erection  of  a  sub-fire 
station  at  Little  Common,  and  the  question  of  the 
erection  of  a  new  isolation  hospital  may  come  under 

-    l.iation.     The  tar-spraying  of  the  whole  of  the 

main  roads  and  town  area  will  again  be  carried  out. 
The  building  trade  is  good;  many  large  schools  and 
residences  are  in  course  of  erection,  and  building 
estates   under   development. 

Bilston  (Mr.  Vincent  Turner,  assoc.m. inst.c.e., 
a.m.i.mech.e.,  water  engineer  and  surveyor  to  the 
urban  district  council). — During  the  past  year  the 
loo  station  and  sanitary  depot  have  been  completed, 
aiid  also  a  considerable  length  of  pipe  sewers.  It 
is  anticipated  that  the  present  year  will  see  the  com- 
pletion of  the  sewerage  extensions,  the  sanction  for 
which  has  already  been  obtained  from  the  Local 
Government  Board.  Other  schemes  under  oon- 
iideration  are  a  public  convenience,  alterations  at 
the  .Market  Hall,  including  the  provision  of  new 
shops,  and  the  extension  of  the  fever  hospital.  A 
much  more  extensive  programme  for  tar-spraying  has 
been  approved,  and  an  application  has  been  made 
lo   the   Road  Board  for  assistance. 

Birkenhead  (Mr.  Chas.  Brownridge, 
m.tnst.c.e.,  borough  engineer  and  sur- 
veyor).— The  council  have  decided 
during  the  coming  year  to  make  appli- 
cation to  the  Local  Government  Board 
for  inclusion  within  the  borough  of 
the  outlying  townships  of  Higher 
Bebington,  Lower  Bebington,  Storeton, 
Prenton,  Xoctorum  and  Bidston,  comprising  an  area 
of  about  6,182^-  acres.  They  have  also  agreed  to  pur- 
chase from  Sir  William  Hesketh  Lever,  Bart.,  subject 
to  the  approval  of  the  Local  Government  Board,  the 
Leverhulme  estate,  which  includes  the  whole  of  the 
Parish  of  Storeton  and  various  outlying  plots,  and 
comprises  an  area  of  about  1,529  acres,  and  if  the  pur- 
chase is  approved  by  the  board  parts  of  the  land 
will  be  utilised  for  various  municipal  purposes,  and 
a  great  part  of  the  residue  will  be  at  once  developed 
on  modern  town-planning  lines.  Tenders  will  shortly 
be  invited  for  alterations  at  the  abattoirs,  the  laying 
out,  drainage  and  erection  of  conveniences  and  shelters 
on  a  large  plot  of  land  recently  purchased  for  recrea- 
tion purpose-,  and  for  the  erection  of  public  conve- 
niences in  various  parts  of  the  borough.  It  is  also 
anticipated  that  the  reconstruction  of  old  and  con- 
structing of  new  intercepting  and  main  outfall  sewer- 
as  necessitated  by  the  recent  development  and  build- 
ing up  of  certain  parts  of  the  borough  will  be  under- 
taken during  the  course  of  the  year. 
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Birmingham  (Mr.  Henry  E.  Stii.coe, 
'  •  m.inst.C.b.,  city  engineer  and  sur- 
\^Al     veyor). — River  and  Sewerage  Works.— 

LMly  A  coiitiact  is  in  progress  fur  tlie  re- 
feJP  construction  of  the  roof  of  the  Hockley 
&M»  Brook  at  II  ilborn  Hill,  where  it 
-  under  land  upon  which  is 
being  built  a  new  foundry  for  the 
Messrs.  John  Wright  and  Eagle  Range  Company, 
Limited.  The  roof,  which  replaces  existing  brick 
arche-s  is  being  constructed  in  concrete  reinforced 
-  and  expanded  stool.  A  contract  will 
shortly  be  let  for  the  reconstruction  of  the  brook 
in  the  Factory-road  area,  and  is  designed  to 
g,  which  constantly  occurs  at  this  point. 
The  question  of  doing-  away  with  the  sewage  farm 
at  A.  oik's  Green  is  under  consideration,  and  schemes 
have  been  prepared  with  a  view  to  finding  the  best 
means  of  conveying  the  sewage  from  Acock's  Green 
to  the  farm  at  Cole  Hall.  Hall  Green  Sewerage — A 
.'J  ft.  G  in.  by  2  ft.  6  in.  main  sewer  along  valley  of 
river  Cole  with  branch  sewers  to  drain  Hall  Green 
district  (estimated  cost  £19,000);  Woodthorpe-road, 
King's  Heath — Extension  of  18-in.  and  9-in.  sewage 
and  storm-water  sewers  (estimated  cost  £1.127);  Sal- 
ford  Bridge-road,  Wheelwright-road,  and  Broimford- 
lane,  Erdington — sewage  and  storm  water  sewers, 
varying  from  3  ft.  to  9  in.  diameter  (estimated  cost 
Fentham-road  Bridge — Reconstruction  of 
sewer  across  bridge;  15-ih.  cast-iron  pipes  (estimated 
cost  £75);  Merretts  Brook  Sewer — Reconstruction  of 
main  valley  sewer  from  Pershore-road  to  Bristol-road, 
including  sewer  through  Messrs.  Cadbury's  works; 
Hay  Mills  Sewerage — A  24-in.  main  sewage  sewer 
from  Cole  Valley,  main  21-in.  and  18-in.  pipes  along 
Deaking-row  and  Redhill-road,  12-in.  and  9-in.  sewage 
sewers  and  30-in.  and  24-in.  surface-water  sewer 
crossings  under  Warwick  and  Birmingham  Canal 
(estimated  cost  £6,008);  Tame  Valley  Sewerage — New 
main  valley  sewers  to  drain  high  and  low  level  areas 
at  Wittou,  Handsworth  and  Erdington;  Roberts-road 
— Reconstruction  of  sewage  and  surface  water  sewers 
^estimated  cost  £930);  Warwick-road,  Acock's  Green — 
Diversion  of  surface-water  sewer  and  reconstructing 
existing  sewer  (estimated  cost  £370);  Hagley-road— 
•ruction  of  sewage  sewer  (estimated  cost  £680); 
Shendley  Fields— Extension  of  California  sewer  to 
Shendley  Cottage  Homes  (estimated  cost  £1,000). 
Public  Street  Improvements.— Corner  of  Bull-street 
and  Colmore-row;  Wheelwright-road,  Erdington; 
reet;  War-lane.  Harborne:  Grove-lane,  Hands- 
worth  ;  May-lane.  King's  Heath ;  St.  Margaret's-road ; 
V orman's-road,  bridge  and  street  works;  King's-road. 
bridge  and  street  works;  Stratford-road,  river 
bridge;  Aston  Church-road,  bridge  and  street  works; 
Witton-road,  bridge  and  street  works.  Private  Street 
Works. — Robert-road,  Small  Heath  ;  Robert's-roadj 
Acock's  Green ;  Livingstone-road,  King's  Heath ; 
Vicarage-road,  Handsworth;  Springfield,  Erdington; 
St.  Edward's-road,  Bournbrook;  Common-lane, 
Wa-hwood  Heath.  New  Streets. — Rose  Hill-road, 
Handsworth;  Golds  Hill -gardens,  Handsworth. 
Street  Paving  Works. — Wood:  Lodge-road,  Bennett's- 
liill  (portion),  Great  Charles-street  (portion).  Hagley-road 
(aides  of  tramway) ;  granite  ;  Landor-street,  Ardon-road. 
■miction  of  Streets  Hamste'ad-road,  Hands- 
worth;   P    rotl  street     Sand  worth;    Lombard-  I 

ite-street.  Buildings.— Police  station,  Digbeth  ; 
new  offices,  council  house;  alterations,  Moseley- 
street  police  station;  alterations,  engineer's  house, 
Windsor-street  gasworks;  new  fire  station,  Aston; 
new  weights   and  new   courts   and 

to      police    stations    at    King's 
Heath    and    Selly    Oak.    Town    Planning.  —  Quinton 

I    rlarboi  East     Birmingham 

Xorth   Yard':  me,   South   Birmingham    scheme. 

Tramway-.       Hands-worth      tramways,       Hagley-road 
tram  v. 

Blackburn     (Mr.     YV  oc.M.rNSi.c.E., 

borough  and  water  engineer).— The  principal  wprk   in 
the   engineer's   department   at  present,   in  prog 

the  construction  of  a  reservoir  to  hold  aboui  140,01 0 

gallons.    Th  mpleted   in  about 

i  of  £66,000.    Sanction  to  the  pre- 

n  of  a  town-plan  \u  me  for  dealing  with 

obtain  d    and  1 1  i    Local 

Government  Hoard  inquiry  into  the  matter  will 

take    place.  Large    verandah-    at   the 

ion    Eoi    consumption 
of  the  minor  matters  which  will  receive  atten- 
tion during  the  coming  year.    Large  underground  eon 
'■-    will    also    be   constructed; 
on  ground  i 


^® 


bowling  greens  and  playgrounds  for  boys  and  girls 
will  be  laid  out. 
A  &  t%  Blackpool  (Mr.  John  S.  Brodie, 
"-j*&.--:2k>.  m.tnst.c.e.,  borough  engineer  and  sur 
veyor). — The  contracl  for  the  renovation 
of  the  Cocker-street  Public  Swimming 
and  .Marine  Laths  is  now  being  vigor- 
ously carried  on  with  a  view  to  the 
baths  being  ready  for  reopening  before 
ne\i  season  commences.  Four  new  public  sanitary 
conveniences  are  being  rapidly  pushed  forward,  ami 
when  completed  will  be  a  useful  addition  to  the  exist- 
ing accommodation  for  the  crowds  of  visitors.  Addi- 
tional pumping  plant  and  other  provisions  for  dealing 
with  storm  water  are  being  put  down  in  connection 
with  the  sewerage  of  the  low-lying  districts  of  the 
borough.  The  council  have  under  consideration  a 
large  new  scheme,  prepared  by  the  borough  surveyor, 
for  continuing  the  sea-defence  works  from  their 
present  termination  at  South  Shore  to  the  southern 
boundary  of  the  borough,  a  distance  of  1J  miles.  The 
estimated  cost  is  £50,000.  A  town-planning  scheme  is 
also  embodied  in  the  above  for  laying  out  the  land 
between  the  proposed  new  promenade  and  the  railway. 
The  Marton  tramway  car  shed  is  being  doubled  in 
length  and  capacity,  and  useful  additions  are  being 
made  to  the  Blundell-street  car  shed.  One  municipal 
bowling  green  has  been  laid  down  during  the  past 
year,  and  another  will  be  laid  down  in  readiness  for 
next  season.  A  large  new  higher  elementary  school 
is  being  erected,  from  the  borough  surveyor's  plans, 
to  accommodate  about  1,450  scholars.  About  1  mile 
of  tramway  track  will  be  relaid.  About  5  miles  of 
private  streets  will  be  made  and  apportioned  during 
the  year,  while  about  £2,000  will  be  spent  on  public 
street  improvements. 

Blaydon  (Mr.  George  Symon,  m.r.san.i.,  m.i.mtjn.e., 
engineer  and  surveyor  to  the  urban  district  council). 
— The  following  is  a  list  of  the  works  at  present  in 
view  for  the  year  1913:  Roads. — In  addition  to  the 
ordinary  maintenance  and  repair  of  9'2  miles  of  main 
and  37'5  miles  of  district  roads,  plus,  streets,  &c,  it 
is  proposed  to  improve  by  penning  and  pitch  grout- 
ing and  otherwise  part  of  the  former,  to  make  con- 
siderable improvements  to  the  latter  by  forming, 
kerbing,  cementing,  and  tax-paving  footpaths  at  Win- 
laton, Rowlands  Gill,  Spen  and  Ghopwell.  Private 
Streets. — Completion  of  works  in  progress  at  Row- 
lands Gill;  works  sanctioned  at  Chopwell ;  works 
ordered  at  Blaydon,  and  probably  others  at  Blaydon, 
Winlaton,  Spen  and  Blackball  Mill,  and  possibly 
others  at  Lowlands  Gill  and  at  Chopwell.  Sewerage. 
— Extending  the  system  at  Blaydon;  relaying  some 
sewers  at  Blaydon,  Spen  and  Blackball  Mill.  Sewage 
Disposal. — Completion  of  new  works  for  Chopwell, 
&c,  and  commencement  with  others  for  Rowlands 
Gill  or  Barlow.  Lighting. — Some  minor  improve- 
ment- to  street  lighting  at  Blaydon,  Stella  and  Win- 
laton. Public  Conveniences. — The  erection  of  con- 
veniences at  Blaydon,  Winlaton,  Chopwell,  and 
Blackhall  Mill.  Scavenging. — Improvement  to  the 
system  formerly  in  vogue  at  Blaydon,  and  possibly 
purchase  of  horses,  carts,  &c,  for  this  purpose. 
Depots. — Reconstruction  of  buildings  and  formation 
of  yards,  &e  ,  as  depots  at  Winlaton  and  Chopwell. 
Housing. — Erection  of  houses  already  agreed  to  at 
Chopwell,  and  possibly  extension  of  that  scheme; 
alfio  probable  preparation  of  schemes  for  other  parts 
of  the  district,  possibly  Spen. 

Bognor  (Mr.  Oswald  A.  Bridges, 
L.R.T.n.A.,  m.r.san.i..  engineer  and  sur- 
veyor to  the  urban  district  council). — 
Owing  to  the  ever-increasing  popularity 
of  this  charming  south-coast  watering- 
place,  much  public  work  will  have  to  be 
undertaken  during  the  coming  year,  and  Mr.  Bridges 
i-  o\  idently  the  right  man  in  the  right  place  to  under- 
take such  work.  Mr.  Bridges  has  been  in  his  present 
position  as  town  (Surveyor  for  nearly  seventeen  years, 
and  can  therefore  be  relied  upon  to  understand  what 
is  required  to  keep  the  place  in  the  forefront  as  an 
up-to-date  riesorl  Eor  both  winter  and  summer  visitors. 
I  be  unrivalled  sand-  are  no  doubt  a  great  attraction 
and  a  big  asset  to  the  Imvn.  The  sewerage  o'utfall 
scheme,  which  will  cost  over  £10,000,  will  be  carried 
out  during  the  spring.  The  eastern  extension  of  the 
promenade  will  be  completed  before  the  summer  season 
commences,  Some  flood-prevention  works  are  to  be 
carried  out  in  York-road  immediately  to  prevent  flood- 
ing,which  occur-  in  that  locality  during  south-westerly 
gales,  when  the  roads  are  flooded  with  sea  water. 
R  chmond-avenue  (West),  Goodman-drive  and  Green- 
lane  will  probably   be  made  up  under    the    Private 
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Street  Works  Act,  1892.  Thirteen  cottages  out  of  a 
scheme  of  sixty-four  are  now  being  erected  in  Sheep- 
wash-lane  under  the  Housing  of  the  Working  Classes 
Act.  Extensive  widening,  kerbing  and  channelling  is 
being  carried  out  in  Chichester-road,  which  also  en- 
tails a  new  surface-water  scheme  for  the  whole  of  that 
portion  of  the  town.  The  council  have  decided  to 
make  an  open-aiT  bathing  station  at  the  east  end  of 
the  promenade,  where  a  large  bathing  cabin  will  be 
erected.  A  scheme  to  widen  the  Marine  Drive,  opposite 
Lansdowne  Mansions,  at  a  cost  of  £6,000,  which  is 
under  consideration,  will  mean  another  sea  wall  and 
promenade  35  ft.  seawards,  and  a  portion  of  the  prome- 
nade  will  be  thrown  into  the  road  to  widen  it. 

Bolton  (Mr.  E.  L.  Morgan,  assoc.m. 
rNST.c.E.,  borough  engineer  and  sur- 
veyor).— Many  important  works  have 
been  carried  out  during  the  year, 
including  the  repair  and  maintenance 
of,  main  roads  and  highways,  involv- 
ing an  expenditure  on  this  work  alone 
of  £13.000.  Private  street  improve- 
ment works  have  involved  an  expen- 
diture of  £20.000.  Many  important 
sewer  operations  have  been  carried  out  in  the  various 
districts  during  the  year.  Several  improvements 
have  been  carried  out  in  various  parts  of  the  borough, 
including  Junction-road.  Deane,  Crown-street,  Mark- 
land-hill.  Smith's-road,  junction  of  Trinity-street  and 
Bradshawgate,  Gilnow-road  and  Park-road.  For  the 
tramways  department  the  streets  department  have 
reconstructed  a  short  length  of  line  in  Bridge-street, 
reconstructed  the  junction  into  Shiffnall-street  car 
shed,  and  also  constructed  the  junction  into  Carlton- 
street  new  repair  car  shed.  In  addition  to  this  the 
streets  department  are  responsible  for  the  repair  and 
maintenance  of  the  permanent  way.  The  new  repair 
car  shed,  Carlton-street,  which  is  now  nearing  com- 
pletion, comprises  the  following  departments:  Wheel 
•  and  truck,  electrical  equipment,  body,  paint,  smithy, 
turning  and  fitting,  armature,  metal  working  and 
retyring,  together  with  the  necessary  stores  and  offices. 
The  various  shops  are  fitted  with  up-to-date  machinery, 
including  drilling,  slotting,  shaping,  grinding,  mor- 
tising, sandpapering  and  metal-working  machines, 
circular  saw,  hand  and  power  feed  planer,  single  and 
upright  moulder,  band  saw  and  power  hammer.  A 
traverser  has  been  laid  down  for  bodily  transferring 
cars  from  one  shop  to  another.  The  shops  are  also 
provided  with  trolley  tracks  and  overhead  runways, 
a  pneumatic  dust-Temoving  installation,  and  a  hot-air 
heating  and  ventilating  system.  Dining,  club  and 
billiard  rooms  have  been  provided  for  the  use  of  the 
staff.  The  opening  ceremony  is  expected  to  take  place 
at  a  very  early  date.  The  cost  of  this  shed  is  about 
£20,000.  The  department  contemplate  carrying  out 
many  important  works  during  the  year,  the  principal 
of  which  are  as  follows :  Reconstruction  of  tramways 
in  the  centre  of  the  town ;  relaying  of  tramways  in 
Fletcher-street  between  Bridgeman-street  and  Rishton- 
lane;  further  extensions  at  Hacken  sewage  works; 
concreting  and  paving  of  Deane  Church-lane  between 
Paris-street  and  Wigan-road ;  widening  and  recon- 
struction of  Deane  Church-lane  bridge  and  approaches 
thereto;  Captain's  Clough-rond  improvement;  raising 
of  Blackburn-road,  Astley  Bridge ;  completion  of 
Deansgate  improvement;  paving  of  Victoria-square 
and  Newport-street  with  wood  blocks;  erection  of  new 
consumption  pavilion  and  fever  hospital,  and  exten- 
sion to  administrative  block;  erection  of  a  new  fish 
market  and  public  swimming  baths ;  laying  out  and 
completion  of  Groat  Lever  Park,  besides  several 
other  extensive  street  improvements  in  the  centre  of 
the  town. 

Boston,  Lines  (Mr.  G.  E.  Clarke, 
assoc.m. inst. c.e.,  borough  surveyor 
and  engineer). — The  coming  year 
promises  to  be  a  busy  one  for  the 
surveyor  and  his  staff,  as,  in  addi- 
tion to  a  considerable  amount  of 
tar-macadam  work,  the  Town  Bridge  is  to  be  recon- 
structed, destructors  are  to  be  erected,  and  a  new 
pumping  station  is  to  be  put  down  to  deal  with  the 
sewerage  during  high  water  when  the  main  sewer  is 
tide  locked.  New  cottages  are  being  erected  on  one 
of  the  council's  farms,  and  considerable  activity  is 
being  displayed  by  the  council  under  the  town-plan- 
ning Acts,  &c.  New  by-laws  will  come  into  operation 
during  the  year.  In  connection  with  the  Harbour 
Trust,  for  which  Mr.  Clarke  acts  as  harbour  and  dock 
engineer,  new  sidings  are  under  construction  and  will 
be  ready  early  in  the  year,  which  will  greatly  facili- 


tate the  coal  shipments.  Additional  hydraulic 
machinery  is  being  put  down  and  the  electric  instal- 
lation extended.  The  dredging  is  being  pushed,  and 
additional  acetylene-lighted  buoys  are  being  laid  down 
in  the  outer  channels  to  burn  365  days.  The  river 
lights  are  being  increased  in  number  and  power. 

Bridlington  (Mr.  E.  R.  Matthews, 
assoc.m. inst. c.e.,  f.g.s.,  borough  engi- 
neer and  surveyor). — The  present  year 
will  be  one  of  the  busiest  and  most 
important  in  the  history  of  the  town. 
There  will  be  no  exceptionally  large 
works  in  hand,  but  many  smaller 
^^hs^l^*  works  will  be  carried  out.  Among 
these  are  the  completion  of  the 
first  twenty-five  workmen's  houses  which  the 
corporation  are  now  erecting.  It  is  expected  that  a 
further  twenty-five  will  be  built.  Several  important 
street  widenings  and  improvements  are  to  be  carried 
out,  including  the  widening  of  Garrison-street  and 
Manor-street,  also  a  street  improvement  in  Brett- 
street,  and  possibly  the  widening  of  Cemetery-road. 
The  formation  of  a  wide  boulevard  in  Cardigan-road 
is  now  being  discussed  by  the  council,  and  this  im- 
provement, to  cost  over  £6,000,  will  probably  be  com- 
menced. Other  important  scheme-  under  con- 
sideration include  the  extrusion  seawards  of  the 
Royal  Princes  Parade,  and  the  building  of  a  sea-wall 
on  the  south  side  of  the  town.  The  extension  oi  the 
borough  cemetery,  which  is  now  in  hand,  will  bo 
completed  during  the  year,  also  two  or  three  sewerage1 
schemes  for  different  parts  of  the  borough.  A  num- 
ber of  private  streets  will  be  made  up  and  taken  over 
under  the  Private  Street  Works  Act,  and  a  large 
amount  of  tar  spraying  will  be  executed  in  the  spring. 
The  borough  sanatorium  is  also  to  be  extended 
during  the  year  at  an  estimated  cost  of  £1,500.  It- 
is  hoped  that  the  town  planning  scheme  which  is 
now  being  prepared  will  be  adopted  before  the  end 
of  the  year. 

Brighouse  (Mr.  S.  Spencer  Haywood,  borough 
engineer  and  surveyor). — Works  projected  at  Brighouse 
are  a^  follows :  Completion  of  public  baths,  now  in 
process  of  erection  (£5,700);  erection  of  public  mor- 
tuary ;  completion  of  caretaker's  house  at  the  Rydings 
Park;  extension  of  sewage  works  (estimated  at 
£18,500);  the  preparation  of  schemes  for  new  public 
abattoirs;  laying  out  of  new  recreation  grounds; 
widening  of  a  county  main  road  bridge  ;  main  road 
paving  in  granite  setts  on  concrete ;  and  the  usual 
routine  work  of  private  street  works,  tar-spraying, 
laying  subsidiary  sewers,  and  so  forth. 

Briton  Ferry  (Mr.  H.  Alex.  Clarke, 
engineer  and  surveyor  to  the  urban 
district  council). — The  following  are 
some  of  the  works  projected  for  the 
year  1913 :  Housing"  of  the  working 
classes. — The  erection  of  sixty-two 
workmen's  dwellings  and  the  extension 
of  roads,  sewers  and  water  mains  in  conection  there- 
with. The  total  number  of  houses  erected  by  the 
council  will  then  be  113.  Water  supply  extension. — 
The  laying  of  about  24  miles  of  water  mains.  Burial 
ground. — The  council  are  negotiating  for  land  for  tlri 
extension  of  their  cemetery.  Public  park. — Six  acres 
of  land  have  been  presented  to  the  town  for  a  public 
park,  the  laying  out  of  which  will  receive  the  council's 
consideration. 

Bromley  (Mr.  Stanley  Hawkings,  borough  engi- 
neers—The council  are  not  contemplating  any  works 
on   eapital  expenditure   in    the   ensiung  year. 

Brumby  and  Frodingham  (Mr.  Joe  Green,  cs.i., 
engineer  and  surveyor  to  the  urban  district  council). — 
During  the  year  a  water-softening  plant  is  to  be  in- 
stalled, and  the  water  mains  extended,  a  Venturi  meter 
being  provided.  In  the  Highways  Department  it  is 
contemplated  to  carry  out  a  large  amount  of  steam 
rolling  and  tar  spraying.  The  council  are  also  pro- 
moting a  Bill  in  Parliament  for  the  erection  of  new 
gasworks  for  the  supply  of  their  own  ami  other 
districts. 

Brynmawr  (Mr.  John  J.  Quirk,  m.i.mdn.  and  c.e., 
surveyor  to  the  urban  district  council).— During  the 
present  year  the  council  hope  to  proceed  with  the 
following  works :  New  sewage  disposal  works  and 
outfall  sewer  costing  about  £10,000;  extensive  improve- 
ments in  connection  with  their  reservoir  and  water 
supply;  new  seweTs  to  outlying  portions  of  the  town; 
the  reconstruction  of  several  footpaths,  and  new  coun- 
cil offices. 
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Buckinghamshire  (Mr.  E.  J.  Thomas, 
m.inst.c.e.,  county  surveyor).  —  It  is 
intended  to  substitute  bituminous- 
bound  material  for  ordinary  water  con- 
solidation on  many  of  the  trunk  roads, 
and  convert,  many  miles  of  flint  and 
gravel  roads  into  basalt  and  other  hard 
stone.  An  increased  mileage  will  also  be  surface- 
tarred.  Road  improvements,  comprising  opening  up 
of  corners  and  widenings,  will  be  carried  out  in 
various  parts  of  the  county.  A  100-ft.  span  bridge  in 
ferro-concrete  will  be  erected  at  Wraysbury,  and  one 
or  two  smaller  bridges  elsewhere.  Police  buildings 
will  be  erected  at  Beaeonsfield,  Great  Missenden, 
and  Newport  Pagnell. 

Burnley  (Mr.  G.  H.  Pickles, 
m.inst.c.e..  borough  engineer). — The 
following  is  a  list  of  municipal  works 
for  1913  in  the  borough  engineer's 
department — viz. :  Street  widenings, 
street  paving,  housing  scheme,  tram 
shed  extension,  extension  of  ice 
works,  bowling  greens  for  recreation 
grounds,  works  in  connection  with  baths,  schools, 
and  markets,  additional  offices  for  various  municipal 
departments,  municipal  lodging-house,  registrar's 
bouse  nt  cemetery  and  extension  of  cemetery  grounds. 

Burry  Port  (Mr.  A.  J.  Oborn,  m.i.m.&c.e.,  surveyor 
to  the  urban  district  council).— Works  projected  here 
include  a  combined  drainage  and  sewerage  scheme  for 
the  whole  district,  a  municipal  abattoir,  a  municipal 
cemetery,  alterations  and  additions  to  the  public 
office*,  an  extension  of  water  mains  and  the.  usual 
maintenance  works. 

Burton-upon-Trent  (Mr.  George  T. 
Lynam,  m.inst.c.e.,  borough  engineer 
and  surveyor). — The  widening  of 
Burton  Bridge  in  continuation  of  the 
widening  carried  out  during  the  past 
year  is  under  discussion.  The 
wood  paving  of  High-street  is  to  be 
relaid,  the  old  blocks  being  taken 
up,  reduced  1  in.  in  depth,  and  re- 
laid  upon  1  in.  cement  screed.  A  scheme  is  in  pre- 
paration for  installing  the  "  Schulthess  "  patent  system 
<>f  lime  slaking,  and  fixing,  conveying  and  elevating 
machinery,  so  as  to  improve  the  method  of  liming  the 
sewage.  Electric  power  is  to  be  introduced  at  the 
pumping  station  for  driving  the  storm-water  pumps, 
and  for  handling  lime  and  slack.  Station-street  is  to 
be  further  widened,  involving  the  acquisition  of  pro- 
perty. It  is  proposed  to  establish  a  sanatorium  at 
the  borough  hospital  by  the  adaptation  of  the  tem- 
porary scarlet  fever  pavilion.  This  will  necessitate  an 
extension  of  the  administration  block.  It  is  also  pro- 
posed to  take  about  3  acres  of  land  for  open-air  treat- 
ment in  isolated  huts,  and  to  establish  a  dispensary 
in  the  town.  Considerable  progress  is  being  made 
in  the  extension  of  the  supply  of  electric  power  to 
outlying  districts  on  the  overhead  system,  and  the 
Gas  Committee  are  seeking  power  to  acquire  the 
Tutbury  gasworks  and  to  extend  the  gas  mains  to 
Mollestone  and  Tutbury.  Burton  has  been  constituted 
a  QuarteT  Sessions  Borough,  and  some  small  internal 
alterations  will  consequently  he  required  at  the  court 
house. 

Bury  (Mr.  J.  Ainsworth  Settle, 
Assoc. m.inst.c.e.,  borough  engineer 
and  surveyor). — The  work  contem- 
plated during  1913  includes  repairs 
and  improvements  to  baths,  erection 
of  new  buildings  at  Town's  Yard, 
extensions  to  sewers,  the  usual  work 
in  connection  with  maintenance  of 
main  roads  and  highways,  and  the 
execution  of  further  lengths  of  granite  paving  on 
concrete.  The  average  number  of  private  stre(.|  works 
will  be  carried  out. 

Buxton   (Mr.   F.   Langley.   Burveyoi 
js  ~n~  >y  «    and  water  engineer  to  the  urban  dis- 
VmT   \s*     i?  trict    council). — Beyond   the    ordinary 
routine  of  highway  maintenance,  street 
widening,  sewer  extensions,  tree  plant- 
ing, tar  spraying  and  the  usual  work 
incidental  to  a  health  resort,  the  only 
special  works  will  be  the  reconstruc- 
tion of  the  natural  baths  and  extensive 
repairs  to  the  hot  baths,  the  spa  bathing  establish- 
ments of  the   town,   which  are   to  be   brought   tho- 
roughly up  to  date  with  all  modern  improvnrnont-  fr,r 


buildings  of  this  character.  It  is  hoped  to  complete 
the  remedial  works  at  Stanley  Moor  reservoir,  which 
are  now  well  in  hand,  also  the  erection  of  filter  house 
at  Lightfoot  reservoir,  for  which  tenders  have  already 
been  accepted. 

Calverley  (Mr.  William  Walker,  surveyor  and 
waterworks  manager  to  the  urban  district  council).— 
About  300  yds.  of  Farsley-lane,  being  the  only  road 
giving  direct  communication  between  the  urban  dis- 
tricts of  Farsley  and  Calverley,  is  to  be  widened  and 
the  levels  adjusted.  The  necessary  land  has  been 
given  by  the  abutting  owners,  who  are  also  contri- 
buting towards  the  cost  of  the  wall.  Kerbing,  channel- 
ling and  asphalting  of  the  footpath  is  to  be  done 
coextensive  with  the  widened  portion.  Most  of  the 
roads  in  the  district  will  be  tar  sprayed  if  the  weather 
permits.  The  council  are  in  negotiation  for  10  acres 
of  land  adjoining  the  3  acres  already  purchased.  The 
land  is  to  be  used  for  purposes  of  sewage  disposal 
and  refuse  tip.  Application  is  to  be  made  to  the  West 
Riding  County  Council  for  permission  to  relay  200  yds. 
of  footpath  on  the  Shipley  and  Bramley  main  road. 
It  is  expected  that  the  necessary  consent  will  be 
readily  given.  All  surface  repairs  to  the  road  just 
mentioned  are  to  be  done  with  cither  tar  macadam 
or  granite  grouted  with  "Tarvia"  or  similar  binding 
material. 

Cambridge  (Mr.  Julian  Julian, 
b.e.,  borough  surveyor).— An  inquiry 
was  held  recently  by  the  Local  Gov- 
ernment Board  into  the  application  of 
the  town  council  for  county  borough 
(powers,  and  t lie  result  is  now  being 
awaited.  The  inspector,  on  the  same 
visit,  sat  as  arbitrator  between  the 
county  and  borough  councils  with  reference  to  tihe 
borough's  claim  for  maintenance  of  main  roads.  A 
fair  amount  of  work  is  in  progress  and  projected  fioi 
the  ensuing  year,  included  among  which  are  addi- 
tional settling  tanks  at  the  sewage  farm,  several  sewer 
extensions,  2  miles  of  new  24-in.  cast-iron  rising  main 
(in  progress),  two  blocks  of  workmen's  cottages,  a 
new  infants'  school,  reconstruction  of  the  Market-hill 
and  surrounding  roads,  cubicle  blocks  at  the  sana- 
torium, new  footbridge  over  the  Cam,  the  formation 
of  allotments,  two  new  recreation  grounds,  and  other 
work  in  connection  with  the  existing  public  parks. 

Cannock  (Mr.  Robt.  Blanchard,  engineer  and  sur 
veyor  to  the  urban  district  council).— In  addition  to  the 
usual  works  of  the  district  about  8  miles  of  main  roads 
will  be  treated  for  the  prevention  of  dust.  Application 
has  been  made  to  the  Road  Board  for  contributions 
towards  the  cost  of  two  important  road  widenings 
which  will  be  carried  out  this  year  if  a  grant  is  made. 
Contract  No.  1,  part  of  a  loan  for  the  laying  of  11  miles 
of  kerbing  and  channelling  on  district  roads,  has  been 
let,  and  further  contracts  will  be  entered  into.  Under 
the  Private  Street  Works  Act,  1892,  several  streets 
will  be  entirely  constructed  and  made  up.  The  ex- 
tension of  the  sewage  disposal  works  is  expected  tu 
be  commenced  this  spring,  the  estimated  cost  of  the 
work  being  £10,442.  The  construction  of  further  new- 
sewers  is  also  contemplated  this  year.  The  Education 
Committee  have  under  consideration  the  erection  of  a 
new  school  at.  Hightown. 

Carlisle    (Mr.   Henry    C.   Marks, 

m.inst.c.e.,  city  surveyor  and  water 
engineer).  —  The  boundaries  of  the 
city  having  been  extended,  the  cor- 
poration intend  to  proceed  with  the 
sewering  of  a  large  portion  of  the 
added  area.  The  Water  Committee 
also  contemplate  laying  about.  15  miles  of  mains  m 
their  district.  As  the-  population  of  tire  city  is  now 
over  52,000,  application  to  the  Local  Government 
B^ard  is  being  made  for  county  borough  powers. 

Carmarthenshire  (Mr.  R.  W.  Jones, 
m.i.mun.e.,  county  surveyor).  —  The 
chief  works  for  the  current  year  pro- 
posed  to  be  undertaken  by  the  county 
council  are  as  follows:  Road  widening 
at,  Pwll,  near  Llanelly,  including  Talbot 
Bridge ;  road  widening  at  Garnant. 
near  Ammanford;  the  improving  of 
road  surfaces  with  tar-macadam,  when 
10  miles  are  included  in  the  tenders 
accented-  repairs  to  various  bridges,  in  addition  to  a 
ESearea  of  "surface-tarring  of  roads,  and  the  ordinary 
maintenance  of  the  309  miles  of  county  mam  road* 
under  direct  labour. 
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Carshalton  (Mr.  Wm.  Willis  Gale, 
assoc.m.inst.c.e.,  l.r.i.b.a.,  engineer 
and  surveyor  to  the  urban  district 
council).— The  year  1913  will  see 
many  important  works  carried  out 
in  this,  district,  notably  street  widen- 
ings  at  Pound-street  and  West-street, 
and  the  widening  of  the  bridge  carry- 
ing the  main  Croydon  and  Epsom 
toad  of  tramway"  over  the  London,  Brighton  and 
South-Coast  Railway  in  Carshalton;  and  Weodstock- 
i.iad  and  Dahneny-road  will  be  made  up  under  the 
Private  Street  Works  Act.  A  portion  of  the  historical 
Carshalton  Park,  19*  acres  in  extent,  already  pro- 
visionally purchased,  will  be  thrown  open  as  a 
public  pleasure  ground.  It  is  hoped  that  the 
inquiry  will  be  hedd  to  hear  the  petition  of  the 
district  council  to  include  in  its  area  the  parishes 
of  Bedding-ton  and  Walllngton.  The  year  will  also 
see  the  public  inquiry  under  the  Town  Planning 
Act,  all  the  documents,  maps  Nos.  1.  2  and  3  having 
been  prepared,  and  amplication  made  to  the  Local 
Government  Board  for  permission  to  prepare  a 
scheme. 

Chatteris  (Mr.  Solden  Hipwell,  surveyor  and  water 
engineer  to  the  urban  district  council).— During  the 
year  it  is  expected  that  a  new  steel  and  concrete 
footbridge  will  be  erected  over  the  Forty  Foot  river 
near  Chatteris  dock.  It  is  proposed  to  resewer  Bridge- 
street,  and  to  put  down  new  paving  in  two  streets. 
Short' lengths  of  extensions  to  water  mains  will  be 
carried  out,  and  the  area  for  street  lighting  extended. 
Various  lengths  of  roads  will  be  taken  over  by  the 
urban  council. 

Chelmsford  (Mr.  Percival  T.  Harrison,  assoc.M. 
inst.c.e.,  borough  and  water  engineer).— The  follow- 
ing works  have  been  carried  out  or  are  in  hand — viz.. 
erection  and  completion  of  thirty-eight  cottages,  at  a 
cost  of  about  £6,000;  trial  borehole  in  connection  with 
new  -water-supply  scheme,  which  has  resulted  satis- 
factorily (£1,000);  Grey  Royal  sett  paving  (£2,100) ; 
erection  of  new  public  convenience ;  new  engine-house 
and  suction-gas  installation  at  main  pumping  station ; 
extension  of  fire  station ;  additions  to  market  and 
repairs  to  bridges  and  wharfing  in  recreation  ground. 
The  council  have  adopted  a  stables  scheme  to  cost 
£1,800,  and  application  has  been  made  for  a  loan. 
Some  thousands  of  pounds  have  been  expended  during 
the  last  year  on  town  improvements  and  new  street, 
sewers  and  water  mains,  to  keep  pace  with  the  rapid 
growth  of  the  town  owing  to  its  industrial  develop- 
ment. The  council  have  decided  to  erect  over  100 
more  cottages  in  connection  with  their  housing  scheme, 
and  to  further  increase  their  waterworks  by  a  second 
borehole  and  erection  of  new  pumping  station  at 
Galleywood.  Owing  to  its  rapid  growth  the  town  is 
faced  with  the  problem  of  a  new  sewerage  system, 
and  preliminary  work  in  connection  with  same  is 
already  proceeding.  The  borough  engineer  has  been 
instructed  to  report  upon  the  cost  of  erecting  new 
municipal  offices  with  council  chamber  and  committee 
room. 

Cheltenham  (Mr.  J.  S.  Pickering, 
m. inst.c.e.,  borough  surveyor  and  water 
engineer). — A  contract  has  been  entered 
into  with  Messrs.  A.  Hill  &  Co.,  Kidder- 
minster, for  the  completion  of  the  sewage- 
purification  works  at  Haydon,  and  the 
work  will  be  commenced  early  in  the  new 
year.  The  works  comprise  the  construc- 
tion of  circular  precipitation  tanks  and 
eight  percolation  filters  of  101  ft.  diameter,  the  esti- 
mated cost  of  completing  the  works  being  about 
£24,000,  which  will  make  a  total  expenditure  on  the 
works  of  about  £38,000.  The  reconstruction  of  sewers 
within  the  borough  is  being  carried  out  district  by 
district,  and  application  is  now  to  be  made  to  the 
Local  Government  Board  for  a  further  loan  of  £5,464 
in  connection  with  this  work.  The  work  of  converting 
the  roads  from  the  water-bound  method  to  tar-mac- 
adam will  be  continued  during  the  coming  summer, 
and  new  foundations  will  be  provided  to  some  of  the 
roads. 

Chepping  Wycombe  (Mr.  T.  J. 
Rushbrook,  borough  surveyor). — 
During  the  coming  year  it  is 
anticipated  that  a  start  will  be 
made  with  the  sewerage  and  out- 
fall works  (estimated  cost  £38,500), 
the  Local  Government  inquiry 
for  which  has  been  recently  held. 
Other  public  works  under  con- 
sideration include  housing  of  working  classes,  refuse 


destructor,  and  town  planning.  Plans  have  been  pre- 
pared for  a  new  grammar  school,  the  estimated  cost 
being  £17,000.  This  will  probably  be  proceeded  with 
forthwith.  An  additional  elementary  school  is  now 
Hearing  completion.  It  is  hoped  to  further  extend 
the  use  of  tar-macadam  in  road  reconstruction,  and 
the  usual  quantity  of  tar-painting  will  be  carried  out. 
Chiswick  (Mr.  Edward  Willis,  assoc.m.inst.c.e., 
f.s.i.,  a.m.i.mech.e.,  engineer  and  surveyor  to  the 
urban  district  council). — The  numerous  improvement 
works  sanctioned  by  Parliament  in  1911  are  being 
steadily  proceeded  with,  and  it  is  anticipated  that 
further  widenings,  and  purchase  of  properties  to  the 
extent  of  about  £10,000  will  be  carried  out  during  the 
coming  year.  A  new  secondary  school  site  has  been 
acquired,  and  the  erection  of  a  school  for  200  girls 
will  be  shortly  commenced.  Further  elementary 
school  accommodation  is  also  required,  and  extensive 
alterations  to  the  existing  schools  or  the  provision  of 
a  new  school  will  probably  be  put  in  hand  before 
the  end  of  the  year.  A  new  60-ft.  "  avenue  "  highway 
with  paved  footways  and  grass  margins  will  be  com- 
menced across  the  undeveloped  land  in  Chiswick,  and 
it  is  expected  that  this  will  become  the  main  road 
into  Surrey  by  a  bridge  over  the  river  Thames  in  the 
future.  Several  new  sewers  will  be  required,  and  some 
private  streets  will  probably  be  made  up  under  the 
Private  Street  Works  Act.  Stamford  Brook  Common, 
which  has  hitherto  been  derelict,  will  be  laid  out  as 
a  public  pleasure  ground  during  the  early  part  of  the 
year,  and  it  is  hoped  to  provide  for  the  playing  of 
tennis,  croquet,  &c.  A  provisional  order  covering  the 
acquisition  of  further  properties  is  now  before  the 
Local  Government  Board.  It  is  anticipated  that  cer- 
tain further  widenings  will  be  carried  out  after  the 
board's  approval,  but  it  is  not  quite  definite  whether 
the  trolley-vehicle  scheme,  which  has  already  received 
Parliament's  sanction,  will  be  carried  out  at  present. 
It  is  possible  that  a  new-  block  may  be  added  to  the 
isolation  hospital,  and  various  alterations  of  an  exten- 
sive character  are  to  be  carried  out  at  the  Holme  Court 
Industrial  School,  necessitated  by  the  widening  of 
Twickenham-road. 

Church  (Mr.  W.  E.  Wood, 
m. inst.c.e.,  surveyor  to  the  urban 
district  council). — The  council  pro- 
pose to  carry  out  surface  treatment 
of  7,000  super,  yds.  of  granite-mac- 
adam road  and  tar  spray.  It  is 
also  proposed  to  build  a  new  county 
council  school.  The  contracts  for 
new  public  conveniences  have  been  let,  .and  the  work 
will  shortly  be  commenced.  The  laying  of  the  new 
gravitation  sewer  from  Altham  to  the  Church  and 
Accrington  sewerage  works  will  also  be  commenced; 
the  length  is  about  1  mile.  This  is  a  joint  scheme 
with  Altham  and  Church.  New  offices  for  the  council 
are  in  course  of  erection,  and  will  be  opened  in  the 
spring. 

Clydebank  (Mr.  G.  Ross,  burgh  surveyor).— During 
the  year  the  paving  of  Whitecrook-street  with  whin- 
stone  setts,  and  temporary  repairs  in  macadam  to 
Clyde-street,  Elgin-street,  Scott-street,  and  Douglas- 
street  are  to  be  undertaken.  An  overflow  sewer  is  to 
be  put  into  Livingstone-street  and  Victoria-street  to 
relieve  the  pressure  on  the  sewer  in  Kilbowie-road. 
It  will  also  take  the  place  of  the  present  sewers  in 
the  streets  mentioned,  and  will  be  constructed  with 
a  15-in.  pipe  in  Livingstone-street  and  a  24-in.  pipe  in 
Victoria-street.  In  all  it  will  be  350  yds.  long.  The 
Dunbartor.-road,  from  Caledonian  Railway  Bridge  to 
Agamemnon-street,  is  to  be  widened  for  a  length  of 
543  yds.  to  60  ft.,  at  an  estimated  cost  of  about  £2,000, 
including  land. 

Colne  (Mr.  T.  H.  Hartley,  borough 
surveyor). — During  the  year  1913  the 
town  council  propose  to  proceed  with 
the  following  works — viz.,  Tramways 
Purchase. — The  corporation  are  pro- 
moting a  Bill  in  Parliament  this  Ses- 
sion to  provide,  among  other  things, 
for  the  purchase  from  the  Colne  and 
Trawden  Light  Railway  Company  of 
their  tramway  undertaking.  Town  Planning. — An  area 
of  930  acres  up  to  the  westerly  boundary  of  the 
borough  has  been  selected  as  a  town-planning  area, 
and  instructions  have  been  given  to  the  borough  sur- 
veyor to  prepare  the  statutory  plans,  and  serve  the 
usual  notices  upon  the  interested  parties  under  the 
Act;  this  work  will  be  proceeded  with.  Main  Sewers 
and  Sewage  Disposal  Works. — Further  extensions  are 
proposed  on  account  of  the  active  development  of  the 
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town,  but  the  schemes  are  not  yet  completed.  Private 
Street  Improvement  Works.— A  large  number  of  private 
streets  are  to  be  made  up  during  the  year,  at  a  total 
cost  of  about  £6,000.  Main  Roads  Granite  Paving.— 
It  is  proposed  to  pave  a  length  of  Keighley^road  and 
Burnley-road  with  granite  setts  and  flag  the  footpaths, 
and,  including  the  surface-water  drainage,  &c,  the  cost 
will  be  about  £14.000.  Road  Widenings.— Various 
widening?  arc  proposed  of  existing  highways,  involv- 
ing a  oosl  of  £950.  Water-Carriage  System.— Appli- 
cation has  Leon  made  to  the  Local  Government  Board 
for  sanction  to  a  loan  of  £4,470  for  the  purpose  of  con- 
verting existing  pail  and  tank  closets  to  the  water- 
carriage  system,  and  it  is  proposed  to  proceed  at  an 
early  date  with  the  work.  Tar-spraying  and  Tar-grout- 
ing.— It  is  proposed  to  continue  this  class  of  work 
during  the  year  as  the  funds  will  permit. 

Colwyn  Bay  (Mr.  William  Jones, 
assoc. m. insx. c.e.,  surveyor  and  water 
engineer  to  the  urban  district  council). 
—Steady  development  is  still  main- 
tained in  this  popular  and  picturesque 
health  resort.  Plans  for  127  new  houses, 
having  an  average  rental  of  from  £30 
to  £o3,  were  approved  of  by  the  council  during  the 
last  twelve  months.  During  the  present  year  it  is 
expected  that  the  promenade  extension  at  Rhos,  for 
which  a  provisional  order  has  been  obtained,  will  be 
carried  out  at  an  estimated  cost  of  £3,000.  The  sur- 
veyor has  submitted  a  report,  plans,  &c,  to  the  council 
for  the  provision  of  shelters  and  lavatories  along  the 
promenades,  also  for  the  erection  of  a  chapel  having 
a  seating  accommodation  for  about  150  persons  at  the 
Bron-y-nant  cemetery.  The  co'uncil  are  continuing 
their  policy  of  slowly  widening  and  improving  the 
Abergele  main  road,  and  have  now  practically  com- 
pleted the  much-needed  widening  opposite  the  St. 
Paul's  Church,  but  a  great  amount  of  work  is  still 
required  to  complete  the  scheme.  Having  been  pre- 
sented with  a  plot  of  land  in  the  village  of  Old  Colwyn, 
the  local  authority  are  considering  the  advisability  of 
laying  the  same  out  as  pleasure  grounds.  The  ques- 
tions of  the  provision  of  workmen's  dwellings  and 
refuse  destructor  aTe  still  under  consideration,  there 
being  a  slight  divergency  of  opinion  in  regard  to  the 
sites. 

Congleton  (Mr.  J.  H.  Walters,  borough  -surveyor 
and  water  engineer).— Works  in  progress  include  the 
erection  of  a  new  town  hall  keeper's  house  and  the 
widening  of  Cross-lane,  estimated  to  cost  £1,200.  It 
is  hoped  that  this  improvement  will  be  completed  by 
the  end  of  March.  During  the  year  1912  the  surveyor's 
department  has  been  exceptionally  busy  in  laying  tar 
macadam  on  the  main  roads.  Two  new  streets  will  be 
made  up  at  an  estimated  cost  of  £600.  The  council 
hope  to  widen  High-street  shortly.  Extensions  to  the 
waterworks  pumping  station,  including  the  enlarge- 
ment of  the  buildings  and  the  installation  of  two 
Lancashire  boilers,  are  in  progress.  The  sanction  of 
the  Local  Government  Board  to  an  expenditure  of 
CI, 100  ha?  been  received. 

Conway  (Mr.    F.    A.    Delamotte, 

assoc.m.inst.c.e.,  borough  engineer 
and  surveyor). — The  year  1913  will 
see  the  completion  of  the  gasworks 
extension  contract,  work  in  connec- 
tion with  which  is  now  practically 
completed.  Several  streets  will  be 
made  up  under  the  Private  Street 
Works  Act.  The  Conway  suspension 
bridge  embankment  retaining  wall  is  in  progress,  by 
which  the  present  embankment  will  be  widened  a 
matter  of  from  40  ft,  to  GO  ft.,  and  ornamental  grounds 
laid  out  thereon.  The  council  have  on  hand  the 
question  of  the  development  of  the  golf  links  for 
golf,  and  the  erection  of  suitable  residential  bunga- 
lows in  proximity,  and  the  alteration  of  the  guild- 
hall to  a  more  commodious  law  court  and  council 
chamber.  Important  experiments  under  the  Board 
of  Fisheries  in  respect  of  the  cleansing  of  mussels 
and  shellfish  are  being  carried  out. 

Cornwall  (Mr.  Albert  E.  Brookes,  county  sur- 
veyor).— In  addition  to  the  ordinary  maintenance  of 
the  main  road.-,  a  very  considerable  expenditure  will 
he  incurred  in  providing  foundations  and  strengthen- 
ing road  crusts  on  some  of  the  through  trunk  roads 
of  the  county,  part  of  which  will  be  carried  out  under 
grants  from  the  Koad  Board,  and  about  £1,600  will 
•be  expended  io  removing  or  improving  dangerom 
At  leafet  two  bridges  will  be  entirely  re- 
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Coventry  (Mr.  J.  E.  Swindlehurst, 
m.inst.c.e.,  city  engineer  and  sur- 
veyor and  water  engineer). — The  year 
1913  promises  to  be  one  of  consider- 
able activity  as  regards  work  passing 
through  the  office  of  the  city  engi- 
neer and  surveyor.  In  connection 
with  the  extension  of  the  sewage 
farm,  Baginton,  the  under-drainage 
has  just  been  completed,  as  have  also  certain  new 
tanks.  Application  has  been  made  to  the  Local  Gov- 
ernment Board  for  sanction  to  a  loan  amounting  to 
£35,000  in  connection  with  the  construction  of  bacteria 
beds  at  the  sewage  farm.  Work  is  about  to  be  com- 
menced on  the  Earlsdon  and  Chapel  Fields  surface- 
water  scheme,  for  which  sanction  has  been  received 
for  a  loan  of  £12,000.  It  is  proposed  to  lay  down  a 
new  arterial  sewer  to  serve  the  Radford  district,  owing 
to  the  rapid  development  of  this  area.  An  area  has 
been  prescribed  under  the  Town  Planning  Act,  and 
most  of  the  preliminary  work  in  connection  with  this 
matter  has  been  executed.  The  majority  of  the  pro- 
perties comprised  in  the  Coventry  Corporation  Act, 
1910  (Leicester-street  Improvement),  have  been  ac- 
quired, and  the  work  of  street  widening  will  be  shortly 
commenced.  Extensions  to  the  city  hospital,  consisting 
of  new  two-storey  fever  pavilion,  and  additions  to  the 
administration  department,  at  a  cost  of  about  £12,000, 
are  in  hand,  as  is  also  the  erection  of  a  public  mor- 
tuary on  Pool  Meadow,  at  a  cost  of  about  £3,000.  A 
contract  has  been  let  for  the  extension  of  the  market 
hall  at  a  cost  of  £3,000.  As  a  continuation  of  the 
scheme  for  the  erection  of  municipal  dwellings,  thirty- 
two  cottages  are  now  being  erected,  and  when  finished 
a  further  forty-six  will  be  proceeded  with.  Forty- 
eight  cottages  have  already  been  erected  on  the 
Narrow-lane  site,  and  when  completed  this  site  will 
contain  184  cottages.  Twenty-two  tenements  on  the 
dual  fiat  arrangement  have  been  erected  in  Short- 
street  in  connection  with  this  housing  scheme  of  the 
corporation.  Three  branch  libraries  are  at  present  in 
course  of  construction — viz.,  one  each  at  Earlsdon, 
Stoke  and  Foleshill,  the  building  contract  for  these 
amounting  to  about  £9,000.  A  scheme  for  the  construc- 
tion of  an  open-air  swimming  bath  is  under  considera- 
tion, as  is  also  an  extension  to  the  existing  swimming 
baths,  to  provide  two  further  large  baths,  together 
with  an  installation  of  a  water-filtration  plant.  The 
work  in  connection  with  the  provision  of  branch 
slipper  baths  at  Primrose  Hill  is  nearing  completion. 
Several  road  improvements  are  contemplated  in  the 
new  year  or  are  at  present  in  hand.  These  comprise 
the  improvement  of  Swan -lane,  Narrow -lane, 
and  Earisdon-avenue.  It  is  likely  that  an  ex- 
tension of  the  city  boundary  will  take  place 
shortly,  and  the  work  devolving  on  the  city 
engineer  in  this  connection  is  being  dealt  with 
in  a  comprehensive  manner.  Tenders  have  been 
received  for  the  provision  of  two  motor  fire  appliances 
with  a  view  to  augmenting  the  present  equipment  of 
the  brigade.  Other  schemes  under  consideration  com- 
prise the  following:  Erection  of  model  lodging  house; 
extension  of  Drinkwater-arcade;  St.  Mary's  Hall 
renovation  and  repair;  resewering  of  the  city,  and 
provision  of  means  of  sewerage  for  various  areas 
which  are  developing  on  the  outskirts  of  the  city. 

Cramlington  (Mr.  William  J.  Coitlson,  engineer 
and  surveyor  to  the  urban  district  council). — During 
the  year  1913  the  council  contemplate  carrying  out 
various  works,  of  which  the  following  are  the  most 
important — viz.,  a  sewerage  and  sewage  disposal 
scheme  for  the  Shankhouse  and  East  Hartford  portions 
of  the  district;  a  sewerage  scheme  for  the  Klondyke 
area  of  the  district;  providing  and  laying  out  a  recrea- 
tion ground  for  Cramlington  Village  area;  a  highway 
improvement  scheme;  extension  of  water  distribution 
mains;  new  lighting  scheme  (gas)  for  the  whole  of 
the  council's  area;  making  new  tar-macadam  foot- 
paths, including  kerbing  with  cement-concrete  kerb. 

Croydon    (Mr.    George    F.    Carter, 

m.inst.c.e.,  borough  engineer,  surveyor 
and  water  engineer). — The  erection  of 
a  new  fire  station  at  Thornton  Heath 
and  a  Carnegie  library  adjoining  will 
be  commenced.  Plans  are  about  to  be 
forwarded  to  the  Local  Government 
Board  for  a  covered  service  reservoir 
to  hold  .  10,000,000  gallons,  a  borehole, 
pumping  plant  and  buildings  at  Waddon  Well,  and 
many  miles  of  water  main,  the  whole  estimated  to 
cost  £9'j,OO0.  A  report  has  been  submitted  for  further 
-.vork:    of   sewage   treatment    at   the   South   Norwood 
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sewage  farm,  estimated  to  cost  £20,000.  The  present 
open-air  swimming  bath  at  South  Norwood  will  bo 
extended  and  covered  in.  A  provisional  order  for 
streets  improvements  will  !»■  placed  before  Parliament, 
and  an  application  has  also  been  made  for  extending 
the  boundaries  of  the  borough.  An  application  has 
bei  a  made  to  the  Local  Government  Board  for  widen- 
ing West  Croydon  Bridge,  at  an  estimated  cost  of 
'Ms  imo,  to  further  Improve  the  main  artery  of  the 
borough,  and  at  the  same  time  an  inquiry  will  shortly 
In'  held  with  respect  to  the  construction  of  a  relief 
road  within  the  borough  between  Thornton  Heath  and 
Purley. 

Derby  (Mr.  John  Ward,  m.inst.c.k., 
borough  surveyor  and  waterworks 
engineer). — During  the  year  it  is  ex- 
pected that  a  sanatorium  for  phthisis 
oases  will  be  elected  from  plans  pre- 
pared by  ill'1  I  "trough  surveyor.  The 
resewerage  of  the  Osmaston  district 
will  also  be  taken  in  hand.  Various 
additions  at  the  recreation  grounds  are  being  made. 
and  public  bowling  greens  with  shelters  will  be  laid 
out.  The  Omnibus  Bill  of  the  corporation  will  be  laid 
before  Parliament,  and  under  it  powers  for  extension 
of  tramways,  street  widenings,  and  new  streets  are 
sought  Probably  during  the  year  further  extensions 
will  be  made  at  the  sewage  disposal  works.  Designs 
for  a  new  council  school  on  the  Osmaston  estate  are 
to  be  obtained,  and  other  schools  are  being  enlarged. 
Tar-spraying  of  all  main  roads  that  are  macadamised 
will  again  be  carried  out,  and  the  use  of  tar-macadam 
extended.  Various  private  streets  will  be  completed 
and  taken  over  by  the  corporation,  and  extensions 
of  sewers  and  water  mains  will  also  be  carried  out. 
It  is  expected  that  the  important  street  improvement 
at  the  junction  of  Osmaston-road  and  London-road, 
which  has  been  in  hand  for  many  years,  will  at  last 
be  completed. 

Devonport  (Mr.  John  F.  Burns, 
borough  surveyor). — The  counci1  are 
considering  a  scheme  for  the  erection 
of  new  guildhall  and  municipal  offices 
to  cost  £70,000.  It  is  expected  that 
architects  will  shortly  be  invited  to 
submit  designs.  Mr.  Ernest  Newton, 
a.e.a.,  f.r.i.b.a,,  has  been  appointed 
assessor.  Extensions  to  isolation  hos- 
pital are  to  be  carried  out,  consisting  of  new  wards, 
Laundry,  and  additions  to  administrative  building, 
estimated  to  cost  £5,000;  also  public  street  improve- 
ment works,  estimated  cost  £10,000.  The  construction 
of  retaining  walls  to  the  waterside  depot  is  estimated 
tn  cost  £3,78?.  Open-air  swimming  bath  of  reinforced 
concrete  and  new  dressing  boxes  are  being  constructed 
at  an  estimated  cost  of  £1,200. 

Disley  (Mr.  C.  S.  Righton,  f.a.s.i.,  m.r.san.i.. 
engineer  and  surveyor  to  the  rural  district  council).— 
During  the  last  few  months  the  Disley  village  green 
has  been  reconstructed  and  lined  with  trees.  It  is 
again  proposed  to  tar  spray  the  whole  of  the  main 
trunk  road  except  such  portions  as  are  being  telaid 
in  tar  macadam.  Minor  improvements  are  being  ear- 
ned out  on  the  district  roads.  A  contract  has  heen 
entered  into  to  sewer  the  Furness  Vale  portion  of  the 
district,  and  plans  are  being  prepared  for  extensions 
to  the  sewage  works,  and  for  sewers  for  the  Newtown 
portion,  where  a  garden  estate  is  being  developed. 
Powers  have  been  obtained  by  the  adjoining  local 
authority  to  supply  the  Disley  portion  (which  is  now 
the  only  closely  inhabited  part  that  is  unserved)  with 
gas,  and  it  is  intended  to  lay  the  mains  early  in  the 
year.  The  Stockport  Corporation  (who  are  the  water 
authority)  have  just  completed  a  reinforced-concrete 
reservoir  in  the  district  for  their  area  of  supply. 

Dorchester  (Mr.  H.  D.  Strange, 
m.i.mun.e.,  borough  and  water 
engineer). — Works  now  under  con- 
sideration or  likely  to  be  carried 
out  by  the  town  council  during 
1913  are  as  follows :  Surface  treat- 
ment of  ordinary  macadam  roads 
by  tar  spraying,  and  the  coating 
of  one  or  more  streets  with  bitu- 
minous-grouted or  tar  macadam  ; 
extensions  of  surface-water  sewers;  erection  of  addi- 
tional plant,  and  the  extension  of  irrigation  area  at 
the  sewage  works.;  erection  of  stables  and  corporation 
depot-  private  street  works  and  the  erection  of  a 
public  convenience  providing  accommodation  for  both 
sexes. 


Doncaster  (Mr.  F.  Oscar  Kirby,  m.sc, 
assoc. m. inst. c.e.,  borough  surveyor  and 
water  engineer). — During  the  ensuing  year 
the  refuse  destructor  at  present  in  course 
of  erection,  to  deal  with  40  tons  of  refuse 
per  diem,  will  be  completed.  The  erec- 
tion of  a  technical  school  to  accommodate 
300  students  will  also  be  proceeded  with, 
as  well  as  additions  to  the  municipal 
offices.  New  public  baths  are  also  con- 
templated, and  an  extensive  scheme  of  sewerage  and 
sewage  disposal  for  Doncaster  and  environs  is  under 
consideration.  The  erection  of  124  cottages  is  in  pro- 
gress, and  a  tender  for  the  erection  of  thirty  cottage 
flats  has  recently  been  accepted  in  connection  with 
the  town  council's  rehousing  scheme.  The  widening 
of  St.  Sepulchre-gate — a  main  thoroughfare— to  60  ft., 
will  he  further  pioceeded  with,  and  compulsory 
powers  are  being  sought  under  a  Provisional  Order 
to  acquire  land  for  this  purpose.  Other  street  im- 
provements partly  carried  out  will  also  be  proceeded 
with.  The  extension  of  the  Bentley  tramway  route 
will  shortly  be  completed,  and  powers  are  at  present 
being  sought  to  extend  the  tramway  system  to  Brods- 
worth  and  Warmsworth.  Extensive  works  of  street 
paving  will  be  undertaken  during  the  year,  and  con- 
siderable waterworks  extensions  will  be  necessary  to 
cope  with  the  large  building  developments  in  and 
around  Doncaster.  Alterations  and  additions,  to  the 
race  -lands  and  enclosure-  are  at  present  in  progress, 
and  will  lie  completed  by  September.  It  is  expected 
that  a  large  amount  of  work  will  be  undertaken  dur- 
ing tlie  year  in  connection  with  the  promotion  of  a 
town    planning  scheme   for  Doncaster  and  district. 

Doncaster  (Mr.  W.  E.  Crabtree.  assoc.m.inst.c.e., 
engineer  and  surveyor  to  the  rural  district  council;. 
—During  the  year  just  past,  in  addition  to  the  usual 
work,  the  maintenance  of  the  large  mileage  of  roads 
and  sewers,  &c,  the  following  work  has  been  com- 
pleted: Water  Supplies:  The  capacity  of  the  service 
reservoir  at  the  Conisboro'  waterworks  increased  from 
2.30,000  gallons  to  500,000  gallons.,  the  work  being  car- 
ried out  in  reinforced  concrete  to  the  design  of  the 
surveyor.  The  contractors  were  the  Combined  Con- 
crete Construction  Company  of  Manchester.  The 
surveyor  has  in  hand  the  water  supply  of  Adwick- 
le-Street  parish,  to  provide  for  an  ultimate  popula- 
tion of  15.000.  Street  Improvements— Edlington- 
lane.  the  main  approach  to  the  New  Colliery  Village 
of  the  Yorkshire  Land  Development  Company,  has 
been  improved  and  widened  from  a  narrow  lane  to 
a  42-ft.  road,  a  length  of  1,500  yds.,  at  a  cost  of  £3,500. 
The  widening  of  Owston-road,  Owston,  the  main 
approach  to  the  New  Colliery  Village  of  the  Bulcroft 
Colliery  Company,  is  in  hand,  which   also  means  the 

i -ion    of  a   narrow    lane   into   a   good  road,   the 

length  being  900  yds.  Station-road,  Conisboro',  has 
been  also  Improved  and  widened  for  500  yds.,  at  a 
cost  oi  si. mo.  Sewage  Disposal.— Small  sewage  dis- 
posal works  have  been  constructed  at  Biaithwell.  and 
the  sewers  extended  in  Cadeby.  Main  sewerage 
work-  are  in  progress  in  the  parishes  of  Askern, 
Adwick-le-Street,  Skellow,  Owston,  and  Edlington.  the 
engineers  being  Messrs.  D.  Balfour  &  Bon,  of 
Newcastle.  Sewerage  schemes  are  being  pro- 
jected in  connection  with  Sutton  and  Norton 
parishes.  The  surveyor  has  in  hand  the  main  sewer- 
ag  and  ivage  disposal  of  Rossingtom  in  connection 
with  the  New  Model  Village  for  the  Rossington  Col- 
liery Company.  On  the  main  roads  a  good  deal  of 
tar-spraying  has  been  done  with  good  result-,  and 
several  long  stretches  of  road  have  been  coated  with 
tarred  whinstone  applied  in  one  4-in.  coat,  a  certain 
proportion  of  small  size  being  mixed  with  the  larger. 
The  roads  so  treated  have  stood  the  traffic  remark- 
ably well,  and  it  is  expected  that  this-  system  will  be 
extended  in  the  coming  year.  Town  Planning— The 
council  are  joining  with  the  urban  district  councils 
of  Bolton-on-Dearne  and  Thurnscoe  in  a  scheme  of 
town  planning,  embracing  the  parishes  of  Adwick-on- 
Dearne,  Barmborough,  and  a  portion  of  Hickleton. 
A  town  planning  scheme  is  also  being  prepared  in 
conjunction  with  the  borough  of  Doncaster  and  the 
urban  district  councils,  of  Wlieatley,  Balby-with- 
Hexthorpe,  and  Bentley.  which  will  probably  em- 
brace a  large  area  around  Doncaster.  Town  planning 
schemes  are  also  projected  in  connection  with  Askern 
and  district,  and  Carcroft  and  district.  Buildings  — 
The  opening  out  of  the  new  collieries  at  Edlington. 
Bulcroft,  Brodsworth.  and  Askern  has.  caused  a  large 
increase  of  population.  Building  operations  in  the 
district  have  been  brisk,  the  number  of  houses  com- 
pleted during  the  year  being  460.     It  is  expected  thai 
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the  new  collieries  at  Rossington  and  Barmborough 
will  cause  continued  increase.  Factories  have  been 
erected  at  Conisborough  and  Adwick-le-Street,  and 
tar  distillery  work-  at  Kirk  Sandnll.  Public  ele- 
mentary schools  have  been  erected  by  the  West 
Riding  Count;  Council  al  Conisborough  and  Warms- 
worth,  and  others  are  in  course  of  erection  at  Owston, 
Edlington,  and  Stainton.  Street  Lighting. —  The 
-tree;     !  e  I     Adwick-lenStreet,    Skellow,    and 

Ow-ton  ha-  been  extended,  and  electric  lighting  is 
in  progress  at  Adwick-on-Dearoe. 

Dower  (Mr.  \\ .  C.  Hawke,  ^ssocm. 
[NSt.c.e.,  borough  engineer  and  sur- 
veyor and  water  engineer).— The 
corporation  contemplate  carrying 
P^&rASis^/  "nt  tlle  lnll"wi;i"  works  during  the 
,^r ^*^J^S***>i\  ensuing  year:  Construction  of  a 
ferro-concrete  viaduct  in  the  pier 
district  with  electric  tramway  over 
same;  demolition  oi  old  property; 
electing  workmen's  cottages,  and 
mIi, -ration  to  streets  al  a  total  cosl  of  £108,000;  tram 
siding  at  New  Bridge;  u  dening  of  Bridge-street; 
alterations  at  sea-front  baths;  additions  to  St.  Martin's 
council  schools;  new  kerbing  and  channelling  at 
ad,  and  widening  oi  Crabble-hill,  and 
about   7  miles  '<<   toads. 

Droit  wich  (Mr.  [Iv.  II  m.si  ,  m.i.mun.e., 
borough  engineer  and  surveyor).-  A 
scln  me  tor  the  provision  of  twelve 
ha  been  adopt*  d,  and  a  oon 
a-  the  approval  of  the  Local  G  >vi  in 
menl  Board  is  obtained  the  work  of 
erection  will  be  proceeded  with. 
Another  important  scheme  now  under 
the  consideration  of  the  council  is  the 
improvement  of  High-street,  which  has  suffered  from 
floods  due  to  subsidences  caused  by  brine  pumping. 
The  scheme  will  probably  entail  considerable  altera- 
tions i"  the  street  surface,  also  the  construction  oi 
ige  works.  In  addition  io  the  tar-painting  of 
about  5  miles  of  carriageways  in  the  principal  streets, 
it  has  been  decided  to  tar-paint  and  gravel  about  t 
mile  of  footpaths  in  residential  streets,  all  of  which 
work  will  be  done  with  refined  tar  from  the  council's 
gaswork  resurfacing  of  main  roads  with  tar 

macadam  may  probably  be  done  under  arrangement 
with  the  county  council. 

Dunstable  (Mr.  John  Stew  art, 
borough  engineer  and  surveyor). 
Since  the  borough  boundary 
was  extended  some  six  years 
ago,  the  council  bavi  spent  a 
considerable  amount  of  time  and 
money  in  improving  the  streets 
and  laying  new  sewers  in  the 
added  area,  and  in  changing  their  outfall  works  from 
broad  irrigation  to  sedimentation,  detritus  and  dosing 
tank.-,  with  filtration  beds.  A  new  lavatory  for  both 
sexes  has  recently  been  built  near  the  centre  oMhe 
borough.  A  storm-water  scheme  lor  the  North  Ward 
will  be  commenced  early  in  1913,  and  this  will  prob- 
the  only  work  the  council  contemplate  doing 
tor  the  ensuing  year. 

Durham   (Mr.   John    T.    Pegge,   city 
engineer). —During     1913     the     council 
will  consider  all  the  schemes  outlined 
m  previous  years,  but   "held   up"  for 
together    with     the 
repaying,       probably       with 
and     i  i  r-|  rout  ing     i  he     main 
i  ;      ov  ing    to    I  he   ex- 
motor    traffic, 
small,   but    important,    street    improvement-    are     in 
liand,  and  the  first   in-  <•'"'  of  work- 

i  inquired  into  by  the  Local 
Government  Board. 

Earby  (Mr.  J.  E.  Aideksley,  engineer  and  surveyor 
to  the  urban  district     council).— The  coming  yeaa 
likely  to  be  ■  ■     Alteration-    and   c.\ 

at  the  se was-.  i    works  axe  proposed   consisting 

rmrwatei  tanks,  filters,  and  humus  tank-,  esti- 
mated  to    cost    £3,500.     The    rebuilding    of   N< 
Bridge  is  to  be  undertaken    at   a   cost   of    £550.,   and 
several  made  up  under  the  1892  Act. 

xpected  tfca  '    >lne  and  Broughton  main 

meiit  and  diversion  scheme  will  be  car- 
ried out  at  a  cost  of  £4,350— to  which  the  Road  Board 
and  county  council  .are  contributing'. 

Easingwold,  Yorks  (Mi.  Wm.  Snowdon,  surveyor  to 
the  rural  district  council).— The  rural  district  council 
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have  applied  to  the  Local  Government  Board  for  a, 
loan  for  the  construction  of  a  scheme  of  co-operative 
water  supply  for  the  high-level  portion  of  their  dis- 
trict. The  water  will  be  obtained  from  springs 
arising  on  the  Wass  banks,  and  the  works  include  a 
covered  service  reservoir,  and  will  provide  supplies 
to  the  villages  of  Coxwold,  Newburgh  Priory,  Oulston, 
Crayke,  and  Stillington,  and  an  additional  supply  to 
the  town  of  Easingwold.  The  council  are  also  carry- 
ing mit.  in  sections,  schemes  oi  sewerage  and  sewage 
i  po  il  for  the  villages  of  Sutton-on-Foiest,  Huby, 
ami  Tullertuii.  The  whole  of  the  foregoing,  both 
waterworks  ami  sewerage  works,  have  been  designed, 
and  will  be  Superintended  by  Messrs.  Falrhank  & 
Son,   w.inst. C.E.,  of  Lendal,  York. 

East  and  West  Molesey  (Mr.  John  Stbvenson,  sur- 
veyor to  the  urban  district  council). — The  widening 
and  improving  of  a  length  of  Hurst-road  (leading  to 
Hurst  Park  racecourse),  where  a  dangerous  piece 
of  road  and  bend  existed,  is  now  in  progress,  and  it 
is  intended,  in  addition  to  the  ordinary  routine  work, 
to  proceed  with  the  kerbing,  channelling  and  paving 
of  several  footpaths,  for  which  a  loan  ha-  been  granted. 

Easthampstead  (Mr.  J.  R.  Tkeadwell,  m.i  mun.k.. 
district  surveyor  of  highways  to  tin-  rural  district 
council).— In  addition  to  the  ordinary  maintenance 
of  the  various  roads,  several  mile--  have  had  the 
sides  reconstructed  and  resurfaced,  and  more  of  this 
work  will  be  done  .luring  the  ensuing  year.  A  con- 
iderable  amount  of  drainage  and  kerbing  will  also  be 
done.  The  roads  are  subject  to  heavy  motor  hauling 
<>n  account  of  huge  brickworks  situated  in  the  dis- 
trict. As  the  subsoil  is  of  clay,  which  is  very  near 
the  surface,  the  difficulty  experienced  in  their  main- 
tenance is  obvious. 

East  Crinstead  (Air.  W.  E.  Woollam,  engineer  and 
surveyor  to  the  urban  district,  council).— The  wolks 
projected  lor  the  coming  year  may  include  a  refuse 
destructor,  additions  to  sewage  works,  public  conve- 
niences, private  street  works,  ami  extensions  of  sewers, 
widening  of  existing  roads,  fencing  ami  laying  out 
new    cemetery,    and    additions  to    offices. 

Eccles,    Lancashire    (Mr.    Thomas    S. 

PlCTON,        M.1NRT.M.  AND  CO.E.,        boiOUgh 

engineer  and  surveyor). — it  is  proposed 
in  the  near  future  to  .apply  to  the  Local 
^  Government  Board  for  borrowing  powers 
for  tbe  reconstruction  of  portions  of  the 
main  sewer.-  and  tin-  construction  of  a. 
new  outfall  sewer  with  catchpif,  pro- 
vided with  duplicate  screens  and  ele- 
vators, 'the  projected  schemes  include  a  5ft.  by 
3 ft.  -Jin.  egg-shaped  brick  outfall  sewer  through  the 
sewage  farm  from  Peel  Green-road  to  the  pump  well 
(length  85  lin.  yds.);  and  a  Oft.  Gin.  circular  brick 
storm-water  overflow  sewer  through  the  sewage  farm, 
discharging  into  the  Salt-  Eye  Brook  (length  1,104 
lin.  yds).  The  existing  3  ft.  3  in.  circular  sewers  in 
Liverpool-road  and  Peel  Green-road  are  to  be  re- 
placed with  egg-shaped  brick  sewers  of  new  design, 
varying  in  size  from  7  ft.  6  in.  by  5  ft.  to  4  ft.  by 
2ft.  8  in.,  and  having  a  total  length  of  about  1,130 
lin.  yds.  A  new  18- in.  pipe  sewer,  405yds.  long,  is  to 
lie  laid  in  Regent-street,  from  the  borough  boundary 
to  tbe  market-place.  In  the  Winton  district  a  5ft. 
by  2  ft.  3in.  brick  storm-water  overflow  ,.sew  er,  328  yds. 
long,  i-.  tn  be  constructed  through  private  land  from 
the  junction  of  Worsley-road  and  Parrindane  to 
Wor-ley  Brook.  The  total  estimated  cost  of  the 
above  works  i-  £56,554.  Private  street  works  are  to 
be  carried  out  at  an  estimated  cost  of  about  £13,500. 
At  the  Eccles  Recreation  Gsouad  a  new  bowling 
green,  120ft.  by  120ft.,  togethei  with  a  bowl-house 
tin  ;  ■  tvilion,  will  be  completed.  Several  schemes  of 
road  improvements  an-  in  contemplation.  A  new 
swimming  bath  will  shortly  be  completed,  and  the 
•extension  to  the  hospital  is  hoped  to  be  ready  for 
opening  in  about  six  months.  Sanction  has  been 
obtained  for  a  loan  of  £000  for  the  revision  of  the 
i  500  ordnance  survey  of  the  borough. 

Exeter  (Mr.  Thomas  Moulding, 
m.inst.c.e.,  city  engineer  and  sur- 
veyor).— During  1913  the  following 
Works  are  to  be  considered  or  car- 
ried out  by  the  Exeter  council : 
Extensions  and  improvements  at 
both  isewage  disposal  works;  new 
pumping  plant  at  the  waterworks;  wood  paving  of 
several  of  tin:  principal  street.-;  and  erection  of 
houses  for  the  working  classes  in  connection  with 
the  street  widenings  and  housing  schemes   in  Paul- 
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street,  Bartholomew-street,  and  Blackboy-road.  The 
extension  of  the  infectious  diseases,  hospital  will  be 
carried  out;  tenders  for  same  are  to  be  considered  at 
the  next  meeting. 

Exmouth  (Mr.  Samuel  Huiton,  engineer  and  sur- 
veyor to  the  urban  district  council). — Foremost  among 
the  new  works  is  the  new  Marine-drive,  65  ft.  wide 
and  1  mile  long,  the  first  contract  for  which  has  just 
been  let.  The  total  cost,  including  Lord  Clinton's 
work,  is  about  £20,000,  the  portion  for  which  the  coun- 
cil's engineer  is  responsible  being  £8,500.  The  widen- 
ing of  Salterton-road  and  Bradham-lane  bridge  are  the 
more  important  of  the  road  improvement  works. 
About  1  mile  of  water  mains,  from  9  in.  to  3  in.  diam., 
will  be  laid  during  the  year,  and  the  council  are 
also  negotiating  with  the  St.  Thomas  Rural  Council 
to  supply  Lympstone  with  water.  If  this  arrangement 
is  carried  out,  there  will  he  further  expenditure  on 
water  mains  to  the  extent  of  £1,700.  Instructions 
have  also  been  given  to  Mr.  Hutton  to  prepare  plans 
for  a  public "  abattoir.  Improvements  of  pleasure 
grounds — i.e.,  tennis  courts,  &c. — are  in  progress,  and, 
with  the  routine  work  on  55  miles  of  roads  and  a 
large  undertaking,  the  staff  of  the  engineer's  and  sur- 
veyor's office  anticipate  a  busy  time  during  1913. 

Falmouth  (Mr.  John  S.  Walton. 
borough  engineer  and  surveyor). 
The  contract  for  t lie  erection  of  the 
main  road  retaining  wall,  includ- 
ing an  important  road  improve- 
ment, at  a.  cost  of  £1,445,  will  be 
completed  early  in  the  year,  when 
the  laying  out  of  the  new  gardens 
at  this  place  will  be  put  in  hand. 
The  cost  is  estimated  at  £400.  It  is  hoped  that  the 
year  will  .see  the  erection  of  twenty-two  workmen's 
dwellings,  at  a  cost  of  about  £5,000.  Melville-road  is 
to  be  widened  at  a  cost  of  £200,  and  the  Swanpool  sea- 
wall reconstructed  at  a  cost  o'f  £420.  Other  works 
anticipated  are :  Widening  of  Princes-street,  by  Old 
Town  Prison,  extension  of  sewers,  and  the  general  tar 
-praying  of  the  highway-. 

Farnborough  (Mr.  J.  E.  Hargreaves,  surveyor  to 
the  urban  district  council). — The  chief  works  projected 
during  1913  are  the  erection  of  a  refuse  destructor, 
depot  and  stables,  additional  tanks  and  machinery  at 
sewage  disposal  works,  and  laying  out  two  recreation 
grounds.    Total  estimated  cost,  £7,000. 

Flaxton,  Yorks  (Mr.  J.  W.  Lupton,  surveyor  to  the 
rural  district  council). — The  council  have  under  con- 
sideration a  scheme  for  the  sewerage  and  sewage  dis- 
posal of  Heworth  Without,  which  has  been  prepared 
by  Messrs.  Fairbank  &  Son,  mm.inst.c.e.,  of  Lendal, 
York.  The  works  include  sewers,  with  the  necessary 
manholes  and  the  like ;  a  pumping  station,  with  elec- 
tricity as  the  motive  power ;  balancing  and  liquefy- 
ing tanks ;  and  a  battery  of  primary  and  secondary 
bacterial  filters. 

Fleet,  Hants  (Mr.  H.  J.  Chivers,  m.i.m.  &c.e.. 
surveyor  to  the  urban  district  council). — The  most  im- 
portant works  projected  are  (1)  an  entirely  new  sewer- 
age scheme  for  the  whole  of  the  district,  comprising 
16  miles  of  sewers,  air-compressing  plant,  ejectors, 
disposal  works,  &c,  the  engineer  being  Mr.  T.  J. 
Moss  Flower,  Assoc. m.inst.c.e.,  of  Westminster  and 
Bristol,  and  (2)  the  purchase  of  the  necessary  land 
and  the  laying  out  of  a  cemetery  for  the  district.  In 
addition,  further  streets  will  be  made  up  under  the 
Private  Street  Works  Act,  paving,  kerbing,  &c.,  ex- 
tended, and  the  tar  spraying  of  several  miles  of  roads 
and  footpaths  undertaken. 

Friern  Barnet,  Middlesex  (Mr.  E.  J. 
Reynolds,  assoc.m.inst.c.e.,  engineer 
and  surveyor  to  the  urban  district 
council). — Road  "widen  ings,  improve- 
ments, and  other  important  works  con- 
tinue to  keep  the  engineer  and  sur- 
veyor's department  very  busy.  The  entrance  to  the 
Friern-lane  by  the  council  offices  has  been  widened 
from  35  ft.  to  a  minimum  of  50  ft.  In  one  place  the 
new  width  is  95  ft.  Land  is  also  being  given  up  by 
the  owners  to  widen  the  Friern-lane  and  other  roads 
in  the  district  to  at  least  50  ft.,  and  agreement?,  have 
been  entered  into  to  widen  about  2,700  ft.  in  the 
Colney  Hatch-lane,  near  the  Hornsey  boundary,  from 
about  40  ft.  to  50  ft.,  and  the  road  will  be  properly 
kerbed  and  channelled  at  a  cost  of  some  £2,600.  The 
work  will  shortly  be  carried  out.  In  all  cases,  as 
usual,  the  necessary  land  has  been  given  up  free  of 
cost  to  the  council.  The  work  of  widening  from  36  ft. 
to  50  ft.  the  Great  Northern    main  line  railway  bridge. 


carrying  the  Friern  Barnet-road,  is  proceeding,  and 
will  be  completed  in  the  present  year.  The  estimated 
cost  is  £5,600.  Work  at  the  new  Friary  Park  is 
being  continued.  In  the  past  year  conveniences  and 
stores  have  been  built,  a  new  bowling  green  has  been 
laid  out  with  Cumberland  turf,  rockeries  and  ponds 
formed,  and  a  children's  gymnasium  made.  A  pro- 
posal is  before  the  council  to  lay  out  winter  tennis 
courts.  The  council  have  purchased  over  5J  acres  of 
land  and  cottages,  and  the  land  will  be  made  into 
further  allotments.  Application  has  been  made  to 
the  Local  Government  Board  for  sanction  to  borrow 
£3,750  to  erect  fifteen  working-class  cottages.  Many 
private  street  works  are  in  hand,  and  the  engineer 
and  surveyor  has.  instructions  to  prepare  plans  and 
estimates  for  several  other  roads,  &c.  Among  other 
matters  receiving  consideration  are  conveniences, 
depol  and  fire  station,  footpaths  diversion,  and  the 
improvement  of  the  lighting  of  the  district.  The 
proposed  Northern  Junction  Railway  Bill,  now  in 
Parliament,  affects  the  southern  part  of  Friern 
Barnet,  and  the  council  have  the  matter  under  con- 
i   ration. 

Flintshire  (Mr.  Sam.  Evans,  county  surveyor).— In 
addition  to  the  ordinary  work  of  maintaining  about 
200  miles  of  main  roads,  it  is  intended  to  reconstruct 
entirely  a  6-mile  length  of  heavily  trafficked  main 
road  between  Holywell  and  Northop,  which  carries 
traction  engines  and  steam  carts  conveying  lead  and 
coal  in  connection  with  the  lead  mining  industry 
on  the  Halkyn  Mountain.  It  is  intended  also  to 
carry  out  considerable  works  of  footpath  paving  and 
surface-water  drainage  in  place-  rapidly  changing 
from  a  rural  to  urban  character.  .The  county  surveyor 
has  also  in  hand  new  schools  at  Gwespyr,  Holywell, 
Mynydd  Isa,  Sealand,  Rhuallt  Gronant,  and  Queens- 
ferry,  and  a  number  of  .small  holding  homesteads  and 
shippons,  all  of  which  it  is  hoped  to  complete  within 
the   ii   xt   financial  year. 

Cillingham,  Kent  (Mr.  John  L.  Red- 
fern,  borough  engineer  and  surveyor). 
— In  addition  to  the  maintenance  of 
about  50  miles  of  roads,  which  will 
probably  all  be  tar  painted,  the  council 
will  widen  the  following:  Barnsole- 
lane  from  lift,  to  40  ft.,  for  a  distance 
of  more  than  half  a  mile,  by  agree- 
ment with  owners ;  Hoath-lane,  from 
12ft.  to  40  ft.,  for  a  distance  of  a  mile 
from  Watling-street  to  Wigmore  Garden  Village. 
The  council  have  recently  acquired  land  in  Toronto- 
road  to  enable  three  existing  streets  to  be  continued 
into  it.  The  council  have  also  acquired  ten  con- 
demned tenements  in  Wood-street,  with  a  view  to 
demolition.  They  have  also  acquired  an  estate 
known  as  '"Woodlands,"  on  the  east  of  the  town  in 
the  direction  of  the  town's  development,  comprising 
a  house  with  grounds,  cottage,  farm  buildings,  and 
13  acres  of  land  containing  some  very  fine  elm  trees. 
They  intend  to  preserve  the  amenities  of  that  neigh- 
bourhood, and  to  widen  when  necessary  Woodlands- 
lane  from  16  ft.  to  40  ft.  for  a  distance  of  1,000  ft. 
The  surplus  land  will  be  utilised  as  the  council  may 
decide.  A  new  sludge  press  is  to  be  provided  at  the 
outfall  works  to  meet  the  growing  needs  of  the  town. 
The  new  pier  has  now  received  the  approval  of  the 
authorities,  and  will  probably  be  started  in  the 
ensuing  year.  Plans  for  a  s.wimming  bath  are  in 
course  of  preparation.  A  storm  relief  sewer  will  be 
laid  through  the  dockyard;  the  sewering  of  Barnsole- 
lane,  at  a  cost  of  £2,345,  will  be  carried  out.  Bromp- 
ton  infants'  school  will  be  remodelled  if  satisfactory 
arrangements  can  be  made  with  the  War  Department, 
but,  failing  this.,  a  new  infants'  school  will  be  built. 
Two  nurses'  rooms  will  be  added  to  the  small-pox 
hospital.  A  town  planning  scheme  is  being  prepared 
which  will  comprise  a  large  area  of  undeveloped 
land  .adjoining  the  developed  part  of  the  town. 
Paving  of  back  alleys  under  the  Public  Health  Act 
will  be  continued.  Already  12  miles  have  been 
completed  and  taken  over.  A  small  public  conveni- 
ence is  to  be  built  in  Sawyers-alley. 

Cloucester     (Mr.    Richard    Read. 

assoc.m.inst.c.e.,     city     surveyor). — 

The  construction  of  the  new  outfall 

sewer,    including    a    syphon    under 

the     eastern    branch     of    the     river 

ffi&'j*    Severn,   for  which   tenders   are   now 

being  considered,  is  expected  to  be 

carried  out.     Progress  is  also  to  be 

made   with   the   testing  of  the   new  borehole   for  an 

additional    water    supply   at    Ketford.    The    new    fire 
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station  is  now  ia  the  hands  of  the  contractor.-,  and 
will  probably  be  ready  about  March.  The  widening 
of  Westgate-street  is  proceeding,  and  several  new- 
roads  are  in  course  of  construction.  The  question  of 
public  bowling  greens  in  the  park  is  under  con- 
sideration. 

Codalming     (Mr.     J.     II.     Noiuns, 

b  i  iugh     surveyor     and     waterworks 
engineer).— The  work  in   this  borough 
during  1913  will  chiefly   be   connected 
with   highways.    The    wood   paving   ot 
the  main  streets  is   at    last    settled   to 
begin  directly  after  Easter,  and  follow- 
ing that,  further  portions  of  the  Ports- 
mouth main  road  will  be  recoi    i 
ufaced   with  some  asphalt  material.     A  cloister 
temory  of  Jack  Phillips,  the  wireless  operator  on 
"Titanic."    will    be    proceeded    w;th    during    the 
•ar. 

Cospoi't  and  Alverstoke  (Mr. 
Herbert  Frost,  engineer  and  sur- 
veyor to  the  urban  district  council). 

— In  addition  to  the  general  work 
contemplated  duringthe  current  year, 
such  as  the  making  up  of  private 
streets,  paving,  improvement  of  roads, 
tar-spraying,  &c,  the  mure  important 
proposals  of  this  council  are  the  development  of  a 
large  area  under  a  town-planning  scheme;  sewage  out- 
.  by  carrying  the  36-in.  cast-iron  main  and  buoy 
230  yds.  further  into  the  deeper  waters  of  the  Solent; 
compounding  of  the  existing  air  compressors  for 
actuating  the  sewage  ejectors  to  give  greater  efficiency  ; 
the  provision  of  a  fan  for  destructors;  the  introduction 
of  superheaters  to  two  Galloway  boilers;  and  substitu- 
tion of  a  G-in.  steel  main  for  the  7-in.  cast-iron  one 
ex. -ting;  the  possible  introduction  of  slab-making 
plant ;  new  shelter  for  recreation  grounds,  and  a  ladies' 
chalet;  considerable  sanitary  improvements,  and  an 
improvement  of  the  ferry  landing  in  ferro-conprete. 

Creat  Torrington  (Mr.  W.  C.  Medland,  borough 
surveyor). — The  council  have  entered  into  a  small 
contract  (of  aboul  £100)  with  Messrs.  R.  Eastmond 
&  Sob  to  remove  about  700  ft.  of  their  old  4- in.  cast- 
iron  water  main,  and  lay  in  its  place  new  5-in.  British 
Manne.-niann  tube-  in  about  30 -ft.  lengths,  with  the 
different  accessories. 

Crimsby  (Mr.  II.  Gilbert  Whiatt. 
issoc.m.inst.c.e.,     borough    engineer 
and      surveyor). — During     the     past 
months     no     very    extensive 
have      been      carried      out, 
he       following       have       been 
completed     successfully:     The     addi- 
tional   police-cell    accommodation    at 
the   town  hall,   for   which   sanction   from   the  Local 
G  i     rnment    Board   had  been  obtained,  at    an    esti- 
mated cost  of  £2,550,  has  been  completed,  the  actual 
being    £2,192.     Opportunity  has    been    taken    to 
convert  four  of   the  old   cells   into    muniment   rooms 
safes-,  and   this   work  is    now   in  hand.     The  ex- 
tension of  the  new  cemetery,  at  an  estimated  cost  of 
1:9,300,   and    the     ventilation    of    the     sewers    of    the 
southern  district  of  the  town,  at  an  estimated  cot  t  pf 
1:852,    are    now    approaching    completion;     and    the 
sanction  of  the  Local   Government  Board   has    been 
red   for  the   ventilation    of    the    sewers    of    the 
■  i       ict,    at    an    estimated    cost    of    £850. 

Tenders  are   now  being  obtained   For   this    work,  and 
it,  will   probably  be  commenced   in   February.    Sanc- 
1  for  the  construction  oi  a   new 
sewer  in  Welholme-avenue,  across  the  line  of  an  old 
river-bed  which   is  now  rilled   with  peat.    The  sewer 
will  be  constructed   on  piles.    The  estimated   cost    i 
£1,560,   and   the   work   will    be    commenced    in    the 
spring.     An  inquiry  ha-  been  held  by  the  Local  Gov- 
ernment Board  into  an  application  for  the  culverting 
streams  in  the  Clee  district  at 
an  estimated  cost  of  £5,900,  and,  if  sanction  is  obtained, 
the  work  will  be  carried  out  during  the  ensuing  sum- 
mer.   Schemes  are  now   being  prepared  for  the  con- 
rtion  of  ne ■■.  and  flood  relief  culverts,  the 

g  £18,000.  Public  conveniences  for  both 
tructed  adjoining  the  Freemen's 
market,  a  dwelling-house  having  been  leased  for  the 
purpose.  The  estimated  cost  of  conversion  is  £480. 
The  Watch  Committee  have  decided  to  build  stables 
for  the  police  horses  (three  stalls  at  present),  and  the 
Highways  Committee  have  instructed  the  borough 
engineer  to  prepare  a  complete  report  on  the  team 
labr  i      |  hould 


erect  stables  and  purchase  horses,  adopt  mechanical 
traction,  or  continue  with  hired  team  labour  as  at 
present.  Committees  are  now  considering  schemes 
for  a  foot  subway  under  the  railway  at  Wellowgate, 
the  widening  and  boulevardisation  of  Weelsby-road, 
the  erection  of  swimming  baths,  and  also  the  erection 
of  porter's  lodge  and  reception  office  at  the  sanatorium. 
With  regard  to  street  paving,  the  conversion  of  the 
streets  from  ordinary  macadam  to  tarred  macadam 
has  been  suspended  for  a  time,  it  having  been  found 
that  in  certain  streets  the  traffic  is  too  heavy  for 
this  class  of  paving,  and  after  the  Roads  Congress 
in  June  (at  which  a  delegation  from  the  Highways 
Committee  will  attend)  the  corporation  will  he  asked 
to  decide  whether  wood  paving  or  granite  paving  shall 
'  I  ipted.  The  town  council  have  decided  to  erect. 
a  new  school  in  Victoria-street,  and  tenders  have  been 
obtained,  the  one  recommended  for  adoption  amount- 
ing to  £13,333.  Duringthe  past  year  the  Great  Central 
Railway  Company  have  obtained  Parliamentary 
I  iv  i-  for  the  construction  of  a  large  extension  to 
their  fish  dock  at  Grimsby,  and  it  is  anticipated  that 
this   work   will   he  commenced   in  the  early  spring. 

Cuildford  (Mr.  C.  G.  Mason, 
Assoc. m. inst. c.e.,  borough  engi- 
neer and  surveyor). — During  the 
year  several  public  street  improve- 
ments are  contemplated,  the  chief 
of  which  is  the  widening  of  the 
^— -^ ----- ^  High-street  at  the  top  of  the  town. 
'fc^^asj/CjT^  at  a  cost  of  just  over  £11,000.  A 
new  ferro-conerete  bridge  over  the 
river  Wey  will  shortly  be  completed,  which 
should  lead  to  considerable  building  develop- 
ments in  the  northern  part  of  the.  borough. 
A  large  estate  is  proposed  to  be  laid  out  on  the 
hills,  which  will  afford  splendid  views  of  the  sur- 
rounding country.  Certain  extensions  to  the  surface- 
water  drainage  of  the  borough  will  shortly  be  carried 
out,  and  the  usual  number  of  private  street  works 
undertaken.  New  percolating  beds  at  the  sewage 
works  are  to  be  laid  down,  and  further  subsoil  drain- 
age of  the  areas  over  which  the  sewage  effluents  are 
irrigated  must  soon  be  undertaken.  An  additional 
source  of  water  supply  is  to  be  sought  for,  and  a. 
24-in.  borehole  will  be  sunk  into  the  chalk  for  this 
purpose,  entailing  the  installation  of  further 
machinery  at  the  waterworks.  Additions  and  exten- 
sions to  the  fire  station  have  been  sanctioned  by  the 
Local  Government  Board,  and  these  works  will  be 
put  in  band  shortly. 

Cuildford  (Mr.  J.  Anstee,  surveyor  and  engineer  to 
the  rural  district  council). — During  the  coming  year 
it  is  proposed  to  carry  out  extensive  road  improve- 
ments and  bridge  works.  Several  narrow  roads  are 
to  be  considerably  widened  and  dangerous  corners 
removed.  Four  new  bridges,  will  be  constructed 
between  Send  and  Woking  in  substitution  of  exis'ting 
wooden  structures.  The  largest  span  is  over  the 
river  Wey,  and  the  structure  will  be  of  ferro-conorete. 
The  others,  spanning  the  River  Wey  Navigation 
Canal,  and  two  tributaries  of  the  Wey,  will  be  of 
steel  girder  type.  Further  extensive  dust  prevention 
experiments  will  be  carried  out  with  various  bitu- 
minous and  other  binders  on  numerous  sections  of 
the  200  miles  of  highways  which  traverse  the  district. 

Cuisborough,  Yorks  (Mr.  R.  H.  Kilburn,  surveyor 
to  the  rural  district  council). — The  council  have  under 
consideration  a  scheme  for  the  abandonment  of  their 
existing  sewage  farm,  and  the  substitution  thereof  of 
a  bacterial  installation  for  the  treatment  of  the 
sewage.  They  have  consulted  Messrs.  Fairbank  & 
Son,  m.inst.c.e.,  of  Lendal  Chambers,  York,  who  have 
prepared  and  laid  before  them  a  scheme.  The  works 
proposed  consist  of  the  adaptation  of  the  existing 
settling  tanks,  and  the  provision  of  a  battery  of  four 
primary  and  secondary  filters,  each  66  ft.  in  diameter, 
together  with  the  necessary  humus  pits,  outfall 
drains,  and  the  like. 

Halesowen  (Mr.  George  H. 
Dallow,  engineer  and  surveyor  to 
the  rural  district  council). — During 
the  year  quite  a  number  of  small 
improvements,  such  as  road  widen- 
ings,  metalling,  kerbing  and  channel- 
ling roads,  and  small  sewer  exten- 
sions will  be  carried  out,  and  several 
open  spaces  are  to  be  laid  out  in  parts 
of  the  district  that  are  urban  in  character.  There  will 
be,  of  course,  the  usual  maintenance  of  the  public 
highways,  and   in   addition  a  considerable  amount  of 
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tat-spraying  will  be  done  as  in  the  past  year.  A  fairly 
large  area  o4  the  public  footpaths  w'.U  be  tar  paved, 
an  improvement  thai  has  been  greatly  needed  in  this 
district,  There  promises  to  be  quite  a  number  of 
i ], ■  w  streets  constructed  and  laid  out  on  private 
estates  on  town-planning  toes.  The  Town  Planning 
\r<.  inn!),  has  been  adopted  in  this  district,  the  result 
of  which  will  be  the  active  preparation  of  a  town- 
planning  scheme  to  cover  about  620  acres.  It  is  quite 
possible  that  the  ateeet  lamps  which  are  now  illumi- 
nated by  gas  will  he  electrified  throughout  the  greater 
part  i,l' the  district,  and  a  length  of  tramway-  will 
probably   he  commenced  shortly.     There   is   likely   hi 


II u II 1 1 

iring  the 


if   private   street    works   put 


year. 


Halifax     (Mr.     Tames     Lord, 

M.  INST.  ('.!•:..  A.M.t.KE.,  DOirOUgh 

engineer  and  surveyor).  —  High- 
way-. The  paving  of  several 
\"q\  lengths  uf  main  roads  with  granite 
|j£|  setts  will  he  pn iceeded  with,  and 
borrowing  powers  of  £11,500  are 
now  being  applied  for.  Main 
Sewerage.— The  relaying  of  the 
main  outfall  sewer  in  the  hed 
of  the  Hebble  Brobk  (48  in.  diameter)  has  been  com- 
menced, and  it  is  expected  to  complete  this  during 
the  ensuing  year  (cost  £24,000.).  Work  is  about  to  he 
commenced  on  the  last  section  of  No rthowram sewer- 
age   in    Kell-lane,    Hough,   Tuwngate    and   Upper-lane 

respectively,   and    a    scheme    will    probably    he - 

sidered  for  the  Ovenden  district.  .Sewage  Disposal.— 
All  outstanding  contracts  have  now  heen  completed. 
and  the  question  of  storm-water  treatment  will  be 
considered,  as  also  will  the  question  of  further  treat- 
ment of  Hie  pressed  sludge  to  facilitate  disposal  and 
for  saleable  purposes.  Experiments  in  precipitation 
arc  proceeding  with  a  view  of  adopting  a  most 
efficient  system.  Schemes  for  the  disposal  of  sewage 
at  Mixenden  and  Bxadshaw  respectively  will  he  pro- 
ceeded with;  the  necessary  laud  has  heen  acquired, 
and  the  sanction  of  the  Local  Government  Board 
for  the  necessary  borrowing  powers  is  awaited. 
Tramways. — The  doubling  of  the  track  on  the  Skir- 
eoat-gieen  route,  and  several  other  tramways  will  be 
carried  out.  Town  Planning.- ■ -Permission  has  heen 
obtained  to  prepare  town  planning  schemes  for  two 
areas  in  War  ley  and  Ovondeii  respectively,  and  the 
work  is  now  in  hand.  Application  is  also  being 
made  to  the  Local  Government  Board  for  permission 
to  prepare  a  scheme  for  a  third  area  of  055  acres  in 
the  Bradshaw  district.  Parliamentary  Bill.— A  Bill 
is  being  promoted  for  additional  tramways  and  street 
widenings  this  session. 

Harrogate  (Mr.  C.  E.  Rivers. 
Assoc. M.INST.C.E.,  horougli  engineer 
and    surveyor).— The    principal    works 

to  he  taken  in  hand  or  completed 
during  the  year  consist  of  alterations 
and  remodelling  of  portions  of  the 
Victoria  baths,  alterations  and  exten- 
sions to  the  gentlemen's  section  of  the 
Starheck  baths,  the  redecoration  of 
the  main  hall  and  several  departments 
of  the  Royal  baths,  a  new  annexe  to  the  Royal 
pump-room,  and  a  new  entrance  scheme  to  the 
Valley  Gardens,  all  of  which  are  expected  to  be 
finished  before  the  commencement  of  the  Harrogate 
season.  Considerable  progress  has  been  made  with 
the  first  section  of  the  cemetery  scheme,  and  it  is 
anticipated  that  this  should  he  completed  in  tin- 
early  spring.  Private  street  improvement  works  will 
proceed  as.  usual;  about  fourteen  street-  are  to  lie 
commenced  shortly,  and  plans  are  to  he  prepared  for 
a  further  eighteen.  The  corporation  have  under  con- 
sideration the  duplicating  of  about  4  mile  of  cast- 
iron  syphons  on  the  main  south  outfall  sewer,  a  new 
surface-water  drainage  scheme  for  the  Silverfields 
district,  and  the  relaying  of  several  old  sewer-. 
Schemes  are  also  projected  for  the  erection  of  a 
shelter,  convenience-,  and  a  caretaker's  house  on 
Harlow  Moor,  and  shelters  in  the  Valley  Gardens. 
The  Corporation  are  about  to  purchase  the  Harlow 
Car  estate,  which  i-  situate,!  ju.-t  outside  the  horougli, 
and  which  consists  of  several  valuable  sulphur 
springs,  a  suite  of  hath-,  hotel,  cottages,  etc  ,  and 
about  58  acres  of  land.  The  corporation  will  then 
own  the  whole  of  the  mineral  springs  in  the  district. 
The  erection  of  a  now  •elementary  school  for  675 
scholars  will  he  proceeded  with  during  the  year.  The 
corporation  have  under  their  consideration  the  pro- 
vision of  a  municipal  golf  course. 


Hartlepool  (Mr.  Percy  Hoii-iiv 
horougli  engineer  and  surveyor).— 
The  following  is  a.  list  of  the  works 
projected:  The  laying  out  of  a 
small  public  park,  with  shelter; 
completion  of  new  cemetery,  and 
the  erection  of  chapels  and  lodge; 
new  elementary  school  for  756 
scholars;  extension  of  headland 
protection  and  promenade;  improvement  of  She 
south  cliff  and  the  construction  of  a  lower  prome- 
nade; Eootbridge  oyer  the  Slakes;  and  the  clearing 
of  an  insanitary  area  and  the  erection  of  workmen's 
dwellings. 

Haslingden  (Mr.  J.  Rinci.eton 
Green,  borough  engineer  and  sur- 
veyor). —  During  the  year  it  is  ex- 
pected thai   a   new  council  scl 1  will 

be  erected  at  a  cost  of  619,000.  The 
plana  have  been  prepared  by  the 
borough  surveyor,  and  the  accom- 
modation is  for  1,200  scholars. 
Several  important  main  drainage 
schemes  will  he  carried  out.  About  2  miles  of  the 
Ewood  Bridge  main  road  will  he  ivlaid  with  mac- 
adam, and  the  channels  and  kerb-  on  either  side  will 
also  he  relaid.  The  borough  surveyor  has  prepared 
plans  showing  the  development  of  an  estate  of  l-l 
acres  purchased  by  the  corporation.  Several  new 
roads  have  been  cut  through  tin-  estate,  connecting 
He Imsh ore-road  with  Manchester-road,  and  a  number 
of  hits  will  he  offered  for  sale  by  public  auction  at  an 
early  date.  Public  improvements,  including  the 
widening  of  Stomefold-ffoad  and  at  the  bottom  of 
Warner-street,  will  he  completed  this  year.  A  num- 
ber of  private  street  improvement  works  will  In-  car- 
ried out,  also  a  length  of  main  road  paving  with 
granite  sett-',  on  a   concrete  foundation. 

Hebden  Bridge  (Mr.  T.  Waddinc- 
ham,  surveyor  and  water  engineer  to 
the  urban  district  council).  —  A  fur- 
ther length  of  macadamised  roadway 
o.n  the  Todrnorden,  Halifax  and 
Burnley  main  road  will  he  taken  up 
early  in  the  year,  and  granite  -ott- 
paving  laid  on  a  concrete  foundation, 
at  an  estimated  cost  of  about  £1,000.  A  new  road- 
retainimg  wall  will  he  built  on  this  main  mad  at  tie- 
side  of  the  Rochdale  Canal,  for  a  distance  of  about 
L 10 yds.  It  is  expected  that  two  widenings  of  the 
same  main  road  win  he  carried  out  at  an  estimated 
Cost  of  £4,500.  These  include  the  demolition  of 
buildings  and  the  widening  of  one  bridge  over  the 
river  Hebden.  and  the  building  of  a  new  steel  girder 
bridge  to  replace  a  stone-arched  bridge  over  the 
('olden  Water.  The  council  have  at  present  under 
consideration  an  extensive  road  widening  scheme  a' 
Hollins-plaeo,  on  the  Lees  and  Hebden  Bridge  main 
road.  This  will  entail  the  purcha  e  of  houses  and 
-hops,  pulling  these  down,  building  a  large  retaining 
wall  to  support  land  and  roads  at  a  higher  level, 
and  paving  the  added  portion  of  the  roadway. 
Several  streets  in  the  town  will  be  repaved  with 
Lancashire  setts,  and  many  private  streets  will  he 
made  up,  principally  with  sett-paving.  A  new  iron 
footbridge  Will  he  constructed  over  the  river  (.'alder 
at  Fountain-street.  The  tar-spraying  of  roads  will 
he  continued,  as  it  has  proved  such  a  great  success. 
An  additional  filter-bed  will  he  constructed  at  the 
Hollin  Hall  water  filtration  works.  New  6-in.  water 
mains  will  he  laid  in  two  portions  of  the  town. 
Plans  of  new  stables  for  the  council's  horses  have 
been  sent  to  the  Local  Government  Board,  and  the 
building  will  he  commenced  immediately  the  hoard's 
consent  is  received;  720  yds.  of  new  6-in-.  sewer  will 
be  laid  to  drain  property  at  Wood  Top.  A  new  9-in. 
sewer,  750  yds.  in  length,  will  he  laid  in  Wands- 
worth-hiue  to  take  the  sewage  from  the  adjoining 
portion  of  the  Mytholmroyd  Urban  District  Council's 

area  into  the  Hebden.  Bridge  sewerage  system.  The 
sewage  from  a  large  adjoining  portion  of  the  Tod- 
rnorden Rural  District  Council's  area  will  he  con- 
nected up  to  this  council's  system.  Enlargement  of 
the  filtration  accommodation  at  the  sewage  disposal 
works  is  contemplated.  Surface  and  spring  water 
will  he  disconnected  from  the  sewers  in  several  dis- 
tricts, and  new  sewers  laid  for  this  water,  thus  re- 
lieving the  pumping  at  the  sewage  disposal  works. 
The  question  of  providing  additional  public  conveni- 
ences is  now  under  consideration.  The  Lancashire 
and  Yorkshire  Railway  Company  propose  ,to  widen 
the  Station-road  Bridge  where  it  crosses,  the  Roch- 
dale   Canal,    and    the    council    have    offered    I n 
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tribute   towards-  the  cost  of  the  work    and  to   main- 
tain the  road  surface. 

Hereford  (Mr.  John  Parker, 
assoc. m. inst. c.e..  city  surveyor  aid 
engineer). — The  corporation  have 
now  under  consideration  the  sub- 
stitution of  electricity  for  steam  at 
their  waterworks  pumping  station. 
This  will  entail  the  installation  of 
two  electrically  driven  centrifugal 
pumps,  each  having  a  capacity  of 
00,000  gallons  per  hour  against  a 
head  of  120  ft.,  and  a  high-pressure  centrifugal  pump 
of  20,000  gallons  capacity  per  hour  against  a  head  of 
140ft.  The  existing  triple-expansion  set  and  boiler 
will  remain  as  a  stand-by  plant,  New  sand  filters 
having  been  recently  constructed,  the  work  of  clean- 
ing out  and  repairing  the  old  beds  will  shortly  be 
commenced.  The  council  purchased  in  September 
last  the  pleasure  grounds  known  as  Dinedor  (Roman) 
Camp,  containing  20  acres,  which  includes  several 
acres  of  woodland.  This  is  598  ft.  above  sea  level, 
commanding  extensive  views  of  the  Welsh  hills,  the 
river  Wye  and  surrounding  counties,  and  has  in  the 
past  been  a  favourite  resort  for  Hereford  people.  The 
Local  Government  Board  has  sanctioned  a  loan  for 
the  purchase  and  improvements.  A  new  sewer  is 
being  laid  to  the  Westfields  district  at  a  cost  of  £600, 
which  will  also  make  provision  for  the  sewering  of 
the  city  and  county  asylum.  Application  has  been 
made  for  a  loan  of  £7,100  for  extensions  and  alterations 
of  the  present  boys'  and  girls'  departments  at  Lord 
Scudamore's  school,  recently  purchased  by  the  council 
for  use  as  junior  and  girls'  departments.  The  board 
has  already  granted  £3,750  for  the  conversion  and 
extension  of  the  infants'  school  into  a  boys'  school, 
this  work  being  now  in  progress. 

Herefordshire  (Mr.  G.  H.  Jack, 
e.g.s.,  m.s.a.,  chief  surveyor  of  main 
roads,  bridges  and  buildings). — The 
county  council  will  next  year  carry 
out  the  first  instalment  of  a  scheme 
for  strengthening  the  foundations 
of  certain  main  roads.  The  first 
section  comprises  about  15  miles  of 
road  (£38,000).  The  work  will  in- 
clude the  drainage  of  waterlogged 
stretches  and  the  .strengthening  of 
ly  bridges  and  culverts.  A  new  secondary  school, 
to  accommodate  226  girls,  will  be  established  at  Here- 
lord.  An  infants'  school  is  to  be  built  at  Ledbury. 
Alterations  and  additions  are  to  be  carried  out  to 
many  of  the  council  schools.  A  committee  is  con- 
sidering the  question  of  establishing  a  domestic 
economy  school  in  connection  with  the  county  train- 
ing college. 

Hertford  (Mr.  J.  H.  Jevons,  as*oc.m. 
inst.c.e.,  borough  and  waterworks  engi- 
neer and  surveyor). — The  only  work  out- 
ide  the  ordinary  routine  work  in  con- 
templation is  the  probable  extension 
of  the  sewage  disposal  works,  for  which 
Mr.  Jevons  is  the  engineer,  and  Mr. 
George    Medley    Taylor   the   consulting   engineer. 

Heywood  (Mr.  Jas.  B.  Nuttall, 
borough  surveyor). — The  Heywood 
Corporation  have  in  hand  the  erec- 
tion of  a  new  council  school  in 
Hornby-street  for  750  scholars ;  the 
completion  of  a  granite  -  paving 
scheme  of  £4,000,  and  the  commence- 
ment of  a  new  one  of  £6,000 ;  road 
improvements  on  the  Bury  and 
Rochdale  main  roads  and  Heap  Brow;  the  completion 
of  the  Hopwood  Recreation  Ground;  alterations  at 
en's  Park;  in  addition  to  which  the  usual 
amounl  of  private  -treet  works,  sewerage  works,  road 
maintenance,  scavenging,  &c,  will  be  undertaken. 
Improvements  will  no  doubt  be  called  for  at  the 
sewage  works,  gasworks  and  electricity  works  to  meet 
increasing  demands. 

Hinckley  (Mr.  E  H.  Crump, 
assoc. m. inst.c.e.,  surveyor  and  water 
manager  to  the  urban  districl  council). 
— The  new  main  outfall  sewer,  con- 
sisting i  i  i'ii  pipe  and  concrete 
tubes,  will  be  started    early    in     the 

year,    af     mi    e   I   unit.  i|    COfil    of    £6,000. 

i        anticipated  also  that  the  housing 
cod      ting  of  the  erection  of 
iteen     workmen's     dwellings,     the 
laying  out  of  a  recreation  ground  and  new  road,  will 


also  be  commenced,  at  an  estimated  cost  of  £4,500. 
This  scheme  is  now  awaiting  the  sanction  of  the 
Local  Government  Board.  The  work  in  connection 
with  the  provision  of  new  pumps  at  the  waterworks 
pumping  station  will  also  be  put  in  hand,  at  a  cost 
of  £2,000,  the  contract  having  been  settled.  The 
ordinary  routine  work  will  include  further  under- 
drainage  at  the  sewage  disposal  works,  where  pos- 
sibly an  experimental  biological  filter-bed  will  be 
installed.  The  tarring  of  the  roads  of  the  town  will 
be  further  continued. 

Hindley  (Mr.  Oswald  P.  Abbott, 
surveyor  to  the  urban  district 
council). — A  number  of  private 
streets  are  expected  to  be  con- 
structed during  the  year,  and  the 
conversion  of  grit  paving  to  granite 
paving  on  parts  of  the  main  roads 
will  be  continued.  Extensions  to 
the  sewage  works  and  a  new 
station  are  to  be  considered.  A  new  ele- 
chool  for  the  Piatt  Bridge  district  is  to  be 
built  by  the  council,  and  the  erection  of  a  manual 
training  department  and  cookery  and  laundry  centre 
has  been  practically  decided  upon.  The  council  pur- 
pose distributing  electricity  in'  a  portion  of  the  dis- 
trict under  their  Electric  Lighting  Order. 

H  o  n  i  t  o  n     (Mr.     A.      Tillotson, 

a. r.san. i.,  m.i.mun.e.,  surveyor,  sani- 
tary inspector  and  waterworks 
manager). — The  town  council  are  en- 
deavouring to  acquire  lands  for  pro- 
posed new  sewage  disposal  works  and 
irrigation  purposes  in  accordance  with 
the  requirements  of  the  Local  Government  Board. 
The  proposed  sewage  disposal  scheme  includes  the 
replacement  of  the  old  sewer  in  bed  of  the  river 
Gissage  by  a  cast-iron  pipe  sewer.  The  council  also 
have  the  question  of  the  erection  of  workmen's  dwel- 
lings under  consideration,  and  have  discussed  and 
inspected  several  sites  in  connection  with  the  project. 
Tar-spraying  on  an  increased  scale  is  to  be  done  on 
the  main  London  to  Exeter  Road,  the  whole  length  of 
which  in  this  district  is  being  now  made  up  with 
granite  in  place  of  local  flint. 

Horbury  (Mr.  W.  Sugars,  m.i.m. 
&  c.e.,  m.r.san. I.,  engineer  and 
surveyor  to  the  urban  district 
eouncil).— In  addition  to  the  ordi- 
nary repairs  and  maintenance  of 
roads,  several  important  road  widen- 
ings  and  improvements  are  contem- 
plated, also  the  probability  of 
further  extensions  to  the  sewage  works  to  cope  with 
the  increased  trade  effluent.  There  is  also  a  proposal 
for  the  erection  of  workmen's  dwellings  under  the 
Housing  of  the  Working  Classes  Act,  and  the  erection 
of  an  annexe  to  the  town  hall  to  be  used  as  a  pubiie 
hall.  The  rearranging  of  the  lighting  of  the  district 
and  other  works  of  a  minor  character  are  also  under 
contemplation. 

Hornsea  (Mr.  W.  E.  Warburton,  m.s.i.,  surveyor 
to  the  urban  district  council). — The  council  have 
applied  to  the  Local  Government  Board  for  sanction 
to  a  loan  for  the  erection  of  a  floral  hall  to  seat  800  per- 
sons, and  an  amphitheatre  to  seat  1,200,  in  the  Pro- 
menade Gardens.  It  is  intended  to  relay  several 
lengths  of  15-in.  sewers,  and  to  make  two  streets 
under  the  Private  Street  Works  Act.  A  building 
estate  is  being  developed  and  rapidly  taken  up,  and 
this  will  entail  a  further  extension  of  sewage  and 
water  mains. 

Horsham  (Mr.  R.  Renwick,  surveyor  and  water 
engineer  to  the  urban  district  council). — In  connec- 
tion with  the  surveyor's  department,  no  new  works 
of  any  importance  are  in  contemplation  for  the 
year. 

Howe  (Mr.  H.  H.  Scott,  assocm. inst. c.e.,  borough 
surveyor). — Parliamentary  powers  have  been  obtained 
to  instal  a  system  of  raiHess  trolley  'buses  through- 
out the  borough.  The  town  council  have  decided  to 
promote  a  Bill  in  the  coming  Session  of  Parliament 
to  purchase  the  Hove  Electric  Lighting  Company's 
undertaking. 

Hoy  land  Nether  (Mr.  Frederic  J.  Thackray,  engi- 
neer and  surveyor  to  tin-  urban  district  council). — 
'lie  present  year  pro-miseis  to  he  a  very  busy  one,  the 
council  ha  vim.'-  under  consideration  the  advisability 
of  making  application  to  the  Local  Government 
Board  for  a  loan  for  the  carrying  out  of  the  follow- 
ing works:    Open-air  swimming  bath;   extensions  to 
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the  sewage  disposal  works,  consisting  of  humus 
tanks  and  sludge  lagoons;  conversion  of  privies; 
private  streel  works;  road  widening  and  improve- 
ments; tin'  relaying  and  construction  of  several 
sewers;  the  enlargement  of  the  motor-house  at  the 
stores  yard;  and  the  construction  of  covered  sheds. 
The  council  (having  obtained  a  Provisional  Order  for 
tlie  lighting  of  the  township  by  electricity)  will  in  all 
probability  consider  the  question  of  a  combined  de- 
structor and  generating  station,  the  disposal  of  house 
refuse  having  become  somewhat  acute,  owing  to  the 
few  suitable  tips  available.  A  housing  scheme  has 
fur  si  line  time  received  the  attention  of  the  council, 
and  will  no  doubt  be  again  considered  during  the 
year. 

Huddersfield  (Mr.  K.  F.  Campbell, 
m.inst.c.e.,  m.i.e.e.,  borough  engineer 
and  architect  to  the  Education  Com- 
mittee).— The  County  Borough  of  Hud- 
dersfield, in  the  matter  of  public  works, 
have  had  an  exceedingly  busy  time 
during  the  past  twelve  months.  They 
have  in  contemplation  the  following 
important  works  during  the  next  twelve 
months— viz.,  The  completion  of  a  new  method  of 
sludge  disposal  dealing  with  350  tons  of  wet  sludge  per 
day.  The  scheme  involves  a  material  departure  from 
any  of  the  methods  hitherto  introduced  in  dealing 
with  this  difficult  problem.  It  is  expected  that  the 
plant  will  be  put  into  operation  early  in  the  new 
year,  and  if  the  results  are  as  anticipated,  a  most 
valuable  asset  to  the  new  sewerage  scheme,  which 
has  now  been  in  operation  for  three  years,  will  be 
established.  The  corporation  are  also  considering  the 
question  of  erecting  baths  and  wash-houses  on  an 
extensive  scale ;  the  erection  of  a  free  library,  art 
gallery  and  museum,  as  well  as  additions  to  three 
of  the  public  schools.  A  Bill  in  Parliament  is  being 
promoted  for  the  extension  of  the  tramways  system, 
involving  an  expenditure  of  £150,000,  including  street 
widenings  and  improvements,  and  other  important 
works.  The  tramways  department  have  erected  a  new 
car  shed  with  accommodation  for  eighty-five  cars, 
together  with  workshops,  stores,  and  other  offices  com- 
plete. Competitive  des''gns  have  been  obtained  for  the 
laying  out  of  four  sect:ons  of  the  borough.  These  de- 
signs have  been  submitted  to  Mr.  H.  Percy  Boulnois, 
m.inst.c.e.,  London,  for  his  report  and  award  on  the 
merits  of  each  scheme  sent  in.  The  corporation  con- 
template the  erection  of  workmen's  dwellings  involv- 
ing a  large  expenditure,  and  some  of  the  houses  are 
now  in  course  of  erection.  An  additional  scheme  is 
now  being  prepared.  Generally  speaking,  the  cost  of 
public  works  still  to  be  carried  out  by  the  corporation 
during  the  next  twelve  months  will  not  be  less  than 
£200,000.  The  whole  of  these  works  will  be  designed 
by  the  borough  engineer,  and  carried  out  under  his 
superintendence  with  the  assistance  of  his  professional 
staff. 

Hull  (Mr.  A.  E.  White,  m.inst.c.e., 
city  engineer). — No  considerable  new 
highways  or  widenings  are  likely  to 
take  place.  A  widening  of  the  Hessle- 
road  from  Pickering  Park  to  Picker- 
ing-road has  been  commenced,  and  pre- 
liminary enquiries  are  being  made  with 
regard  to  an  extension  of  Chanterlands- 
avenue  under  the  Hull  and  Barnsley  Kailway  towards 
the  Cottingham-road,  but  this  latter  is  not  likely  to 
take  practical  form  at  an  early  date.  A  number  of 
existing  streets  are  likely  to  be  paved  with  wood, 
granite  or  asphalt.  The  corporation  have  put  in  hand 
the  blacksmiths'  shops  and  two  of  the  blocks  of  stables 
and  cartsheds  .referred  to  in  last  year's  forecast,  and 
have  recently  purchased  a  site  for  the  third  district, 
and  stables  and  cartsheds  on  this  site  will  probably 
be  erected  during  the  year.  Besides  the  infectious 
diseases  hospital  mentioned  last  year,  it  is  proposed 
to  provide  accommodation  for  tuberculous  patients.  A 
tramway  extension  on  Spring  Bank  West  is  now  in 
hand,  and  it  will  be  followed  by  extensions  already 
authorised  on  Hessle-road,  Cottingham-road  and 
Beverley-road,  and  a  loop  through  Brook-street  and 
Jameson-street.  A  contract  has  been  let  for  extensive 
stores,  workrooms,  &c,  at  the  tramway  power  station, 
and  a  site  has  been  purchased  for  car-repairing  work- 
shops adjoining  the  Liverpool-street  depot.  A  large 
extension  of  the  electricity  works  is  in  hand.  It  is 
expected  that  the  teachers'  training  college  will  be 
completed  during  the  year,  and  further  elementary 
schools  are  contemplated.  The  second  section  of  the 
new  Guildhall  has  been  brought  into  use,  and  the  old 


Guildhall  pulled  down,  and  the  building  of  the  third 
and  final  section  commenced. 

Hyde  (Mr.  James  Diggle,  assoc 
m.inst.c.e.,  borough  and  water 
engineer).— There  are  a  consider- 
able number  of  new  streets  to  form 
under  the  Private  Street  Works 
Act,  1892,  and  the  extension  of  the 
town  hall  by  the  addition  of  a 
new  public  hall,  police  and 
coroner's  courts,  offices  and  cells 
is  now  proceeding.  The  amount 
of  the  contract  is  £14,000.  It  is  expected  that  the 
contract  will  also  shortly  be  let  and  the  work  com- 
menced for  the  extension  of  the  baths. 

Ilford  (Mr.  H.  Shaw,  m.inst.c.e.,  engineer  and  sur- 
veyor to  the  urban  district  council).— The  council  anti- 
cipate commencing  during  the  forthcoming  year  an 
extension  of  main  sewer  in  the  rural  part  of  the  dis- 
trict, new  public  baths,  town  hall  extensions,  dust 
destructor  buildings,  necessary  roads  and  plant,  large 
extensions  to  Valentines  Park  and  Goodmayes  Recrea- 
tion Ground,  a  number  of  private  street  works,  and 
the  second  portion  of  the  Cranbrook-road  improve- 
ment. 

Ilkeston  (Mr.  Henry  J.  Kilfokd, 
m. r.san. i.,  borough  surveyor).  —  The 
extraordinary  work  anticipated  for  the 
coming  year  is  briefly  as  follows:  The 
laying  of  new  sewers— viz.,  12,300  yds. 
of  9-in.  to  18-in.  stoneware  pipes, 
2,230yds.  24-in.  to  27-in.  concrete  tubes, 
1,560  yds.  12-in.  to  30-in.  cast-iron  pipes, 
together  with  manholes,  ventilating 
shafts,  and  automatic  flushing  apparatus,  and  altera- 
tion- and  additions  to  existing  pumping  plant  for 
three  small  outfall  works,  at  an  estimated  cost  of 
£30,000.  Public  street  works  will  include  the  widen- 
ing of  Heanor-road  from  Bath-street  to  the  Great 
Northern  Railway  station  to  60  ft.  wide,  and  also  Bum- 
street  to  30  ft.  wide,  at  an  estimated  cost  of  CI  .4-4-J ; 
the  widening  and  improvement  of  High-street,  and 
construction  of  a  new  street  therefrom  to  Cantelupe- 
road,  and  the  remaking  and  improvement  of  Lower 
Granby-street  and  East-street.  Private  street  works 
will  include  Green's-lane,  Whitworth-road,  Westwick- 
street,  Nesfield-road,  and  five  short  avenues  off  Stanton- 
road,  the  cost  being  estimated  at  £1,575.  Roads  and 
streets  around  the  site  of  the  new  Ilkeston  county 
secondary  schools  are  estimated  to  cost  £2,500.  Other 
works  include  the  completion  of  the  secondary  schools, 
the  completion  of  the  new  bridge  over  the  Erewash 
Canal  at  Gallows  Inn  on  the  main  road  to  Nottingham, 
and  a  new  footbridge  over  the  river  Erewash,  town 
hall  extensions  for  additional  office  accommodation, 
a  new  gas  holder  and  tank  113  ft.  diameter,  extensions 
to  water  mains,  and  a  ferro-concrete  water  tower  70  ft. 
high. 

Isle  Of  Wight  (Mr.  Leslie  A.  Cozens,  surveyor  of 
highways  to  the  rural  district  council). — The  past  year 
here  has  been  an  extremely  active  one,  some  eight 
road  improvements  of  widenings  of  narrow  roads  and 
corners  having  been  completed,  one  embracing  the 
removal  of  three  cottages  at  a  dangerous  corner. 
Many  important  road  widenings  are  also  scheduled 
for  carrying  out  during  the  present  year.  Two  miles 
of  highways  have  been  reconstructed  under  a  grant 
from  the  Road  Board,  and  it  is  anticipated  that 
further  works  of  this  nature  will  be  carried  out  this 
year.  The  council  anticipate  carrying  out  a  consider- 
able amount  of  tar-sprayihg,  about  25  miles  of  main 
roads  having  been  sprayed  during  the  past  year.  Two 
short  lengths  of  sea  wall  have  been  erected,  and  repairs 
completed  to  others.  Some  of  the  roads  along  the 
coasts  have  been  causing  anxiety,  especially  the 
popular  road  from  Ventnor  along  the  undercliff  to 
Blackgang,  and  the  main  roads  at  Yarmouth  and  at 
Mavestand,  owing  to  the  encroachment  of  the  sea 
and  the  unsatisfactory  nature  of  the  subsoil  of  these 
roads.  The  council  are,  however,  endeavouring  to 
take  steps  to  minimise  the  damage  being  done. 

Jarrow-on-Tyne  (Mr.  J.  Scott  Weir, 
assocm.inst.ce.,  borough  engineer 
and  surveyor). — In  addition  to  the 
usual  work  of  maintaining,  scaveng- 
ing and  lighting  of  the  roads,  and 
the  repairing  and  flushing  of  the 
sewers,  further  new  sewer  and  surface 
water  drainage  is  contemplated  to 
prevent  flooding  in  certain  parts  of 
the  borough.  Extensive  road  improvements  are  under 
consideration   in   different   parts   of  the   borough,   in- 
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eluding,  in  one  case,  the  construction  oi  new  railway 
bridge?  &c.  The  estimated  cost  of  the  above  im- 
provement will  be  about  C35.000.  The  construction  of 
an  East-end  park  is  in  hand,  including  tar-macadam 
paths  bandstand,  promenade  and  conveniences.  The 
construction  of  a  public  sanitary  convenience  in  the 
centre  of  the  town  is  in  hand,  and  the  council  have 
under  consideration  the  question  of  the  extension  of 
the  borough  boundaries  to  include  adjoining  areas. 
The  reconstruction  of  main  roads  with  tar  macadam 
and  whin-sett  paving  is  progressing;  also  the  laying 
of  new  wide  channels  in  other  mam  roads,  while 
many  private  streets  will  be  laid  with  tar  macadam. 
The  alteration  to  the  machinery  in  the  laundry  at 
Hie  public  hath.-  into  electric-power  driven  will  pro- 
bably be  undertaken  this  year.  The  erection  "I  large 
gates,  working  automatically  from  watchman's  cabin 
mh  one  of  the  main  thoroughfares,  will  he  put  in  hand 
this  year,  including  the  necessary  alterations  to  the 
of    the    approaches. 

Kendal    (Mr.    F.    W.    Oxbebby, 
borough   eiigineei    and   surveyor). 
-During     J!U2     a     considerable 
length     of     Rocmac     and     tarred 
macadam     have     been     laid,    and 
several    gravelled    footpaths    tar- 
paved.       Two      important      street 
been  effected— viz.,  Queen's-road  and 
the     corporation     having     received     a 
grant  fronfthe  Road  Board  for  the  latter  improvement. 
\n  oak  bandstand,  with  stone  base  and  oak  shingle 

t\   ha-    been  erected   in  the   Abbot    Hall    grounds. 

Ypplication  has  just  been  made  to  the  Local  Govern- 
ment  Board  for  sanction  to  extend  the  sewage  work-. 
at  a  cost  "f  UO.unii.  The  scheme  includes  the  pro- 
vision "i  automatic  screening  apparatus,  storm-water 
tank.-,  additional  percolating  filters,  humu-  tanks, 
sludge  beds  and  pumping  machinery.  This  scheme, 
i  with  the  housing  of  the  working  classes,  the 
hi  of  the  borough  boundary,  and  the  slill 
further  improvement  of  the  roads  and  footpaths,  are 
tie:  chief  matters  which  will  receive  the  attention  of 
the  surveyor's  department  during  the  present  year. 

Kesteven,  Lines  (Mr.  W.  B.  Pobseb,  assoi'.m.inkt.c.e.. 
c.unty  surveyor).— It  is  intended  chiefly  to  deal  with 
ordinary  maintenance  on  the  main  roads,  and  a  few 
improvements  by  widening  narrow  places  and  opening 
oir  dangerous  corners.  The  county  surveyor  is  also 
experimenting  with  improved  construction,  and  lias 
I  various  special  binders  in  lieu  of  the  old 
water-bound  system.  It  is  probable  that  from  70  to 
o   mile-   of  main   road   will   be  surface  treated. 


wiuenings  nave 
Stricklaiidgate- 


Kettering    (Mr.    Thos.     Reader    Smith,    assoc.m. 
'•.  t.'.i;..   surveyor   t<>   the   urban   district    council).— 
I  I.      mentioned    in    la.-t    year's   return 
:  yel  all  been  carried  out,  there  is  every  pro- 
being  executed  during  the  next  twelve 
months.      These    comprise    the    provision    of    public 
lor  which  it  i.-  proposed  to  carry  out  alterations 
on  an  existing  bath  site  which  contains  a  large  open- 
a'h  240ft.  in  length  and  45 fk  in  width.     It  is  pro- 
i.  .-.d  to  construe!  a  tepid  swimming  bath  at  one  end, 
i  he  dmieii  T.'i  ft.  in  length  by  35  ft.  in  width, 

together  with  3lipper  baths,  Russian  vapour  baths, 
gh  baths,  and  a  liberal  provision  of  sprays.  The 
other  end  of  the  hath,  which  is  somewhat  out  of  re- 
pair, would  be  reconstructed  so  a-  to  form  a  good 
open-air  bath  to  he  about  130 ft.  long,  together  with 
g  box<  -  and  sheds.  The  question  of  under- 
ground conveniences  has   been  before  the  town  for  a 

long  t;me,  and  it  i-  now  definitely  decided  to  i struct 

a    block   in   the   public   market   place.      These  will   coiu- 

eonveiiicnee.-  for  both  men  and  women,  and     

lavatory  accommodation.     Another  piece  of  work 
which  it  has  also  been  definitely  decided  t,,  carry  nut 

n     the     near    futl  Constl  uel  loo     ol     a     public 

nfecting  and  cleansing  station.    This  will  com  pi  i.  e 

usual  building.-  and  apparatus   In  a  steam  disin- 

-    with  offices  for  public  distribution  of 

iee-aiit-.  ami  a  cleansing  station  (particularly  for 

u  .    in   connection  with   the  council's  vhich 

I  include  waiting-i    im   nurse*    room  and  the  m 

baths. 

Kettering  (Mr.  w.  Hadlei  Dabby,  m.i.mi  n.i..,  sur- 
veyor to  the  rural  district  council). -In  addition  to  the 
ordinary  maintenance  of  no  miles  of  road-  and 
bridge-,  the  following  works,  it  is  hoped,  will  be 
carried  out:  Improvements  to  dangerous  cone,-  at 
l'  Stan  ion  an.]  Thorpe    tfal  n 

water  drain   a     Rushton  ;   new  tar-paved   footpath     al 
Brought. m,  Burton  Latimer,  Geddingi on  and  Rushton. 


The  tar-macadam  Jaid  down  during  the  past  year  has 
given  satisfaction,  and  it  is  proposed  to  extend  its 
use  to  a  greater  extent  during  the  coming  year.  The 
scheme  for  the  widening  of  Church-street,  Burton 
Latimer,  it  is  hoped,  will  be  put  in  band,  and  negotia- 
tions are  now  in  progress  with  the  landowner.-  for  tie 
acquisition  of  the  necessary  land.  The  estimated  cost 
is  £320,  towards  which  the  Road  Board  have  agreed 
to  contribute   C100. 

Kiveton  Park    (Mr.    Frank    Hewitt,    engineer    and 
surveyor  to  the  rural  district  council).— The  whole  of 
the  house  .connections  t,,  the  new  sewerage  systems 
ill  Wales  and  Dinnington   being  just  t ipleted,  draw- 
ings are  now  in  hand  for  a  new  sewer  at  Dinnington, 
ami   other  new  sewers   will   be   dealt  with  during  1913. 
The  Laying  of  storm  overflow  sewers,  at  Kiveton  Park 
and  Wales  i«  at   present   proceeding.    In    connection 
with    the    improvement    of    Laugh  ton-road,    Dinning- 
ton,   surface-water      ewers    of    stoneware    pipe.-    and 
steel-ribbed  concrete  tubes  are  to  be  laid.      The  sur- 
veyor's estimate  amounts  to   nearly    £1,000.    Sew,. 
Purification. — Dinnington    sewage    works    are    to    1"' 
more  than  doubled  in  .size,  and  the  preparation  by  the 
surveyor    of    drawings    for    screening    chambers,    en- 
largement of  pumping  wells,  alterations  to  pumping 
plant,    additional    septic    tanks,    storm    tanks,    filter- 
bed-,   sludge    beds,   &c,   will    be    commenced    imme- 
diately.    In  consequence  of  complaints  by  the  Riveis 
Board,  the  surveyor  reported   fully    upon    the  Wale- 
sewage  works,  and  has  since  received  instructions  to 
prepare    a    scheme     involving   screening    chamber.-, 
alterations    to    pumping    arrangements,   humus    pits, 
sludge   beds,   &c.    Several    minor   improvements    will 
be  carried  out  during  the  year  at   Wales   Bar,   Wood- 
sett.-,    and    other    outfall    works.       Roads.  — Detailed 
drawings  and  estimates  prepared  by  the  surveyor  for 
widening. paving.  &>c,  Laughton-road  and  Outgang-lane. 
Dinnington,    were    sent    to     the     Local     Government 
Board    at    the    end   Of   hist   year.     The    work    will    cost 
about  £5,000,  exclusive  of  surface-water  sewer.-..    The 
widening    of  several   other    roads    will    lie    dealt    with 
during   the    year.     During    the    summer   months   con- 
siderable tar-spraying  work,  on  district  roads  by   lie 
council's   own   men,   on    main    roads   by    contract,    will 
bo  done,  and  a  good  deal  of  tar-grouting  and   other 
modern  methods  of  road  making  carried  out.    Private 
Streets. — A  number  of  private  streets  in  Kiveton  Park, 
Aiiston,  Harthill  and  Dinnington   require  making  up, 
and   p.robably  the    work— including  the   provision    of 
surface-water    sewers — will    come    on    before    the   end 
of   1913.     Bridge-.   -Now-    that    the    work   of    widening 
Monks    Bridge    is    finished,    the   surveyor    has     been 
instructed    to    prepare    drawings    for    widening    Hard 
lane    Bridge.        The    reconstruction    of    Turner    Wood 
Bridge  in-  steel  will  be  carried  out  shortly,  the  plans 
having  already   been   approved.    Refuse  Destructor. — 
The  enlargement  of  the  engine-house  being  now  prac- 
tically completed,  other  smaller  works  for  improving 
the  working  of  'the  destructor  and   sewage   primping 
.machinery  are    proceed i.ng.    Council   Buildings.— The 
surveyor's  plans  for  alterations  and   additions  to  the 
council  offices  and   the  provision  of  cart  shed-,  4c, 
are  at  present  in   the  hands  of  the  Local  Government 
Board,  and  the  work  will  be  put.  in  hand  a.-  soon  as  I  h> 
sanction     is      received.     Water     Supply. — The     Local 
Government     Board    inquiry    was    held    in    December 
into  the  scheme,  prepared  by  the  surveyor,  for  Thorpe 
Salvin,   and    it    is   hoped    that    the    work    will    be   com- 
pleted   during    the    summer.      The     water     supply    of 
Woo.l-etts    is   now    under   consideration.     Several    new 
water  main..-  are  at   pre  ent  in  course  of  construct  hm, 
and   other   extensions    will    be   dealt    with   during    the 
year. 

Knaresborough  (Mr.  Robbbt  E. 

Wilson,  m.i.m  iin.e.,  surveyor  to 
I  he  urban  district  council).-  In 
addition  to  the  ordinary  routine 
work  lie'  council  intend  doing 
another  portion  of  High-street 
wit h  Tarv ia-h ound  macadam  and 
repa  irs  to  main  road  with  Tarvia. 
binding.  A  new  length  of  9-in. 
sewer  is  to  be  laid  in  Stoekwell- 
lane,  and  storm  overflows  fixed  on  surface  drain-  at 
New  Scriven.  A  portion  of  the  undcrdrains  at  the 
sewage  farm  are  to  be  relaid  on  concrete.  The  widen- 
ing of  a  portion  of  Stockwell-road  to  40  ft.  is  to  be 
.aired  out  this  year. 

Leatherhead  (Mr.  Sidney  R.  Drake,  engineer  and 
surveyor  to  the  urban  district  council).  -The  council 
have  purchased  a.  strip  id'  land  lor  rounding  off  I  he 
Swan  Comer,  and   it  is  expected   that  the   work   will 
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be  completed  by  May  next.  The  council  bave  also 
purchased  aboul  \\  acres  of  land  in  the  upper  part  of 
the  town  lor  the  purposes  of  a  recreation  ground,  at  a 
cost  of  £1,050,  and  will  at  once  proceed  to  fence  in, 
creel  a  pavilion,  iVr.,  and  lay  out  the  ground,  at  an 
estimated  cost  of  £450,  Certain  private  street  improve- 
ment works  are  contemplated  during  the  coining  year. 
The  roads  in  the  district  will  be  again  surface-tarred, 
and  part  of  the  footpaths  of  Church^street  and  Bridge- 
street   will  be  relaid  with  artificial  stone. 

Leeds     (Mr.     W.     T.     Lancashire, 
.iHST.c.E.,  city  engineer  and  surveyor). 
v\\.    — The  extension   of  the  city   boundaries, 
•-^  which    took    effect    from    November    9th 
In  -t .  will  cause  additional  work,  including  the  prepara- 

ti I  schemes  for  various  improvements  in  the  newly 

added  anas,  and  will  promote  the  consideration  of 
town-planning  schemes  to  co-ordinate  developm*  n1  in 
the  added  area-  with  that  within  the  city  as  before 
constituted.  Two  or  three  areas  of  considerable  ex- 
tent arc  receiving  attention  with  a  view  to  application 
for  permission  to  prepare  town-planning  schemes.     In 

connection   with  the  re delling  of  a  portion  of  the 

centre  of  tlic  city,  one  street  is  now  being  made  75  f I . 
wide,  and  work  in  other  streets  will  he  carried  out 
during  the  ensuing  year.  Parliamentary  powers  are 
being  soughl   for  the   construction   of  an   entirely   new 

street,  60ft.    wide,    in   connection   with   the   extern- 

of  the  infirmary,  which  will  relieve,  to  a  large  extent, 
the  congestion  in  another  thoroughfare  leading  to  the 
north-wesl  suburbs,  .other  improvements  are  being 
proceeded  with  under  odd  powers,  and  Parliamentary 
power-  arc  being  sought  for  widenings  to  enable 
tramway  tracks  to  be  laid.  Application  will  be  before 
Parliament  in  the  coming  Session  for  various  tramway 
and  trackless-trolley  car  extensions.  In  addition  to 
the  ordinary  work  of  maintenance  and  repair  of  sewers, 
additional  storma-water  sewers  are  about  to  be  con- 
structed to  relieve  flooded  districts.  Other  extensive 
sewerage  works  are  in  contemplation  as  the  result  of 
the  recent  enlargement  oi  the  city  boundaries.  Good 
progress  is  being  made  by  the  sewerage  engineer  (Mr. 
G.  A.  Hart)  with  the  new  sewage  disposal  works  at 
'EhoTpe  Stapleloii,  and  it  is  expected  that  tenders  will 
be  invited  shortly  for  the  new  high-level  intercepting 
sewer.  An  arrangement  has  been  come  to  between  the 
Improvements  Committee  and  the  Tramway-  Com- 
mittee to  hand  over  the  greater  portion  of  the  land 
purchased  by  the  former  committee  in  the  centre  of  the 
city  in  connection  with  an  improvement  scheme  (con- 
taining about  8  acres)  for  a  central  tramway  depot, 
works   and   yard. 

Leek  (Mr.  W.  IS.  Beach  am, 
m.r.san. I.,  surveyor  and  waterworks 
engineer  to  the  urban  district  coun- 
cil).— During  the  pad  year  the  prin- 
cipal works  carried  out  have  been 
extensions  to  the  gasworks,  the 
erection  of  new  gas  offices,  and  ex- 
tension to  coal  store.  For  the 
current  year  works  of  main  sewerage 
arc  contemplated,  flans  are  already  prepared  for  a 
new  main  outfall  -ewer  for  the  western  district,  coup- 
ling up  with  that  of  the  northern  district  at  Pile 
Bridge.  A  new  convenience  is  being  erected  at  the 
junction  of  Mill-street  and  West-street.  Plans  for 
alterations  'to  the  existing  baths,  and  the  erection  of 
new  public  baths,  have  been  before  the  council,  but 
are  deferred  for  the  present  in  favour  of  some  slight 
repairs  to  the  existing  swimming  tanks.  A  housing 
scheme,  involving  the  erection  of  forty-two  workmen's 
cottages,  is  before  the  council,  and  is  likely  to  be  pro- 
ceeded with.  Works  of  street  improvement  are  con- 
templated in  Ashborne-road,  Buxton-road  and  Abbots- 
lane,  and  development  plans  for  12  acres  of  land 
between  Ashboniie-road  and  Buxton-road,  and  15  acres 
on  the  Belle  Vue  estate,  are  being  considered.  A 
new  council  schooj  will  be  erected  during  the  year 
on  a  site  off  the  Ashborne-road.  Generally,  the  year 
promises  to  be  up  to  the  average  in  municipal  progress. 
Leicester  (Mr.  E.  George  Mawhev. 
m.inst.c.e.,  borough  engineer  and 
surveyor). — The  principal  works  con- 
templated during  the  coming  year 
or  now  in  hand  comprise  storm-water 
sewage  disposal  scheme  and  aug- 
mentation of  the  sewage  pumping 
plant,  at  an  estimated  cost  of  about 
£120,000;  electric  tramway  exten- 
sions and  street  improvements  in 
connection  therewith,  at  an  estimated  cosit  of  £149,000; 
extension  of  tramway  car  sheds,  at  an  estimated  cost 


of  £5,800  (in  hand);  public  hall,  with  accommodation 
for  over  3,000,  at  an  estimated  cost  oi  E17,000,  now 
in  course  of  erection;   and  improvement  of  a  further 

-ection   of   the   Willow    Brook,   to   cost    £5,000. 

Leigh-on-Sea      (Mr.      John      W. 

LlVERSEDGE,  ASSOC. M.INST. C.E..  engi- 
neer and  surveyor  to  tin'  urban  dis- 
trict council).— The  rapid  develop- 
ment oi  this,  district  as  a  residential 
area  still  continues,  necessitating 
1  he   execut  ion   of  a    number  of   public 

and  private  improvement  work-. 
Two  important  .matters  likely  to 
affect  the  district  are  the  absorption  of  the  London, 
Tilbury  and  Southend  Railway  by  the  Midland  Rail- 
wa]  Company,  and  the  probability  in  the  nearfuture 
of  'the  line  from  London  to  Southend  (which  passes 
through  the  district)  being  electrified.  Already  elec- 
trification ha-  taken  (dace  a-  Ear  a-  Barking,  which 
is  the  present  termireus  of  the  District  Railway  elec- 
trical system.  Conitinuation  to  Southend  would 
represent  a  further  extension  of  28  miles.  The 
Southend  Corporation  is  seeking  county  borough 
powers,  and  a  Bill  is  being  promoted  in  Parliament 
to  include  the  district!,  of  Leigh-on-Sea  within  the 
countj  borough  area.  During  the  past  year  the  new 
public  offices  and  fire  station  bave  been  completed, 
giving  more  commodious  accommodation  for  the 
council  and  .-faff.  The  engineer  to  the  council  was 
architect  for  the  buildings.  The  works  in  hand  and 
contemplation  include  the  completion  of  the  Broad- 
way improvement  scheme,  for  which  ;i  Provisional 
Order  has  been  obtained;  Uectory-grovc  improvement 
(widening  from  36  ft.  to  50  ft.);  sewerage  work-  mam 
outfall  sewer  extensions ;  gasworks  extensions  and 
additions;  and  various  private  street  improvement 
works,  including  the  making  up  of  private  street-  on 
the  system  adopted  by  the  council  of  concrete  foun- 
dations and   tar-macadam   surfacing. 

Leitll  (Mr.  .1.  R.  FlNDLAY,  burgh 
urveyor).  The  present  year  is 
/,kidy  to  be  a  quiet  one  in  regard 
Vo  the  carrying  out  of  municipal 
works.  The  only  work  of  any  mag- 
nitude in  contemplation  is  the 
paving  of  Scafield-road  with  granite 
setts,  at  an  estimated  cost  of  £5,000. 
Apart  from  municipal  work,  how- 
ever, there  are  large  schemes  in  hand,  for  which 
Parliamentary  authority  is  being  asked  during  tie- 
coming  Session.  These  embrace  two  new  railway-, 
partly  within,  the  burgh,  and  a  large  extension  of  the 
harbour  and  docks,  which  will  ultimately  cost  about 
£500,000. 
Lichfield  (Mr.  W.  B.  Chancellor,  city  engineer  and 
urveyor).— jThe  Following  work  will  probably  !»■ 
executed  during  the  ensuing  year  -viz..  Erection  of 
refuse  destructor  and  tar-macadam  installation ; 
vai  ou  ioa  1  improvements;  the  laying  down  of  con- 
siderable lengths  of  kerbing  and  channelling;  the  tar- 
macadamising  of  tin-  footways  on  the  outskirts  of  the 
city,  and  tar-spraying  several  miles  of  roadway. 

Lincoln  (Mr.  B.  A.  MacBraib, 
m.inst.c.e.,  city  engineer  and 
surveyor). — The  following,  very 
briefly  stated,  are  a  few  items 
which  it  is  proposed  to  carry  out : 
The  construction  of  revolving 
sprinklers  or  tank  accommodation 
at  tlic  sewage  farm  ;  the  laying  out 
of  a  pleasure  ground,  and  the 
removal  of  stable-s  in  Westgate;  the  installation  of  a 
refuse  destructor  at  the  sewage  pumping  station;  the 
extension  of  the  electricity  works;  the  possible  pro- 
vision  of  another  bathing  place  on  the  river  Witham  ; 
a  shelter  at  the  tramway  terminus,  and  extensive 
repairs  and  laying  down  of  wood  block  paving. 

Littleborough  (Mr.  Geo.  H.  Wild,  .-urveyor  to  the 
urban  district  council). — Apart  from  the  ordinary  work 
in  the  surveyor's  department,  important  street  im- 
provement- will  lie  carried  out  by  the  conversion  of 
granite  macadam  to  granite  sett  paving.  The  sewage 
works  extensions  will  also  be  completed. 

Liversedge  (Mr.  A.  Kothera,  m.inst.m.c.e.,  engineer 
and  'Surveyor  to  the  urban  district  council). — During 
the  coming  year  some  important  work  is  proposed 
by  the  council.  The  chief  item  will  be  the  extension 
to  the  lower  sewage  works,  where  the  council  have 
acquired  about  18  aaresi  of  land  adjacent  to  the  cxi.-t- 
ing  work-  for  constructing  additions  to  existing  tanks 
and  four  new  tanks,  bringing  the  total  tank  capacity 
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to  935,394  gallons,  against  a  dry-weather  flow  of 
1,132,385  gallons.  The  filftrate  will  be  afterward? dealt, 
with  in  existing  contact  beds  ami  on  eight  proposed 
rectangular  percolating  filters,  varying  in  -izo  froni 
3W  ft.  by  30  ft.  to  225  ft.  by  30  ft.,  the  distribution 
being  done  by  travelling  distributors  fed  from  a 
brick  channel  supported  on  arches  and  piers.  The 
total  capacity  of  contact  beds  and  litters  will  be 
17.7").")  cub.  yds.  The  filtrate  will  afterwards  be  dealt 
with  mi  hind  and  humus  banks  before  passing  bo 
river  Spen.  The  estimate  for  this  work  is  U7.150. 
Other  work  piropojed  is  the  widening  of  Bradford-road 
betwe*  n  Leeds-road  ami  Littletown,  the  making  up 
of  various  private  streets,  as  well  as  the  laying  out 
of  Haalds  Hall  estate,  which  ha?  Itch  presented  bo 
the  districts  <'f  Heckmoudwike  and  Liversedge  for 
a  public  park  and  museum,  and  will  be  worked  by  a 
joint  committee  of  the  two  counei'l'S.  A  large  amount 
of  tar-painting  of  main  road-  will  be  done,  as  well 
as  the  reconstruction  of  some  of  the  main  roads  with 
eiiln  r  Tarmac  or  by  bhe  tar-grouting  system.  Surface- 
water  drainage  along  various  roads  will  also  be  ear- 
ned out  during  the  ensuing  year. 

London,  Bermondsey  (Mr.  1!.  J.  Angel, 
\i  in-t.i  .i:.,  a.k.i. b. a.,  borough  engineer 
and  surveyor). — The  work  proposed  dur- 
ing the  ensuing  year  will  include  a  new 

I  Tgroumd  convenience,  an  extension 

to  the  Rotherhithe  Town  Hall  and  to 
the  electric  lighting  plant,  and  the 
repaying  of  several  roads. 
Deptford  (Mr.  J.  Sutclikee,  assoc.m. 
inst.c.e.,  borough  surveyor).— The  erection  of  a  central 
library  at  the  comer  of  Lewishani  High-road  corner 
of  Eokeby-road  has  just  been  commenced.  A  site  has 
been  obtained  for  the  erection  of  public  baths  and 
wash-houses,  and  also  a  branch  Library  in  Evelyn- 
street.  The  laying  out  of  the  roads  .and  paths  and  the 
drainage  of  the  subsoil  water  of  an  extension  to 
Brockley  cemetery  will  be  commenced  early  in  the 
year.  In  connection  with  the  usual  work  of  main- 
tenance of  the  road-  of  the  borough,  the  council  have 
decided  to  tar-spray  certain  roads,  and  .also  bo  use  a 
bitumen  matrix  in  the  resurfacing  of  one  or  two  roads. 
The  borough  council  have  been  compelled  to  undertake 
the  entire  reconstruction  of  one  street  owing  to  subsi- 
dence of  the  abutting  property,  and  in  this  connection 
it  has  been  decided  to  convert  the  old  tarred  macadam 
paving  to  ordinary  waterbound  granite  macadam. 
London,  Finsbury  (Mr.  P.  G. 
Kii/lick.  borough  surveyor). 
.Several  large  factories  are  about 'to 
"  ceded  in  the  borough,  includ- 
ing a  telephone  exchange  in  Lever- 
street,  and  the  streets  surrounding 
the  latter  arc  to  be  widened  by 
agreement  with  the  Post,  Office 
authorities.  A  considerable  area 
of  wood  paving  will  have  to  be  renewed,  and  probably 
a  few  macadam  streets  wall  be  paved  with  some  more 
durable  material.  A  portion  of  sewers  will  be  recon- 
;  The  council  is  supporting  a  Bill  promoted 
ii  the  London  County  Council  for  extending  the 
tramways  from  the  present  terminus  in  Farringdon- 
road  by  Charles-street  to  a  point  in  Farringdon-street 
near  to  Ludgate-circus. 

London,  Paddington  (Mr.  E.  B. 
B.  Newton,  m.Inst.C.e.,  borough 
surveyor). — The  council's  works  for 
the  ensuing  year  are  not  yet  de- 
cided upon,  but  it  is  probable  that 
•they  will  include  steps  in  connec 
lion  with  the  erection  of  a  new 
fool  bridge  ami  new  wood  and  o1  her 
paving  works.  Further  steps  will 
be   taken,    no  doubt,   with   regard    to    the   erection    of 

new  public  baths  and  wash-] 

London,  Woolwich  (Mr.  I 
Rush  Dixon,  m.inst.c.e.,  borough 
engineer  and  surveyor).  -  Fur- 
ther extensive  road  widening 
and  [laving  work-  in  connection 
with  the  London  County  Coun- 
cil's electrical  tramway  exten- 
sion on  the  conduit  system 
through  to  Woolwieh  will  be 
proceeded  with.  The  under- 
ground convenience  for  women,  now  proceeding  in 
Beresford-square,  and  the  overground  sanitary  con- 
veniences and  shelters  for  both  -exes  at  North 
Woolwich   and   Abbey   Wood    will   be   completed.     The 

council     will   have     under    conside ration    important 
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scheme,-  of  flood  prevention  in  Woolwich  and  Plum- 
stead  districts.  In  addition  to  the  usual  work  of  re- 
surfacing and  maintaining  the  large  mileage  of  roads 
and  sewers,  several  trial  sections  of  paving  mate- 
rials will  be  laid  in  Footscray-road,  New  Eltham, 
adjoining  the  Load  Board  trials  on  the  borough 
boundary.  In  addition  to  the  usual  private  street 
works,  there  will  no  .doubt  be  sonic  further  develop- 
ment of  the  several  build  ng  estates  ill  the  borough. 
London,  Holborn  (Mr.  E.  F.  Spurrell,  borough 
surveyor).  It  lias  not  yet  been  decided  what  works 
to  carry  out  this  year,  but  they  will  probably  in- 
clude the  repaying  of  certain  roads,  and  the  recon- 
struction of  certain  sewers. 

Lowestoft  (Mr.  G.  H.  Hamby. 
Aseoc. m.inst.c.e.,  borough  engineer). 
—In  addition  to  ordinary  routine 
work  plans  are  under  consideration 
for  a  new  concert  pavilion,  to  seat 
1.200,  in  the  popular  Sparrow's  Nest 
Park.  Schemes  are  also  contem- 
plated for  a  lodge  and  extensive 
additional  ward  accommodation  at. 
lation  hospital,  and  further  public  lavatory 
is  are  receiving  attention.  The  southern  ejector 
station  is  being  altered  with  a  view  to  its  modernisa- 
tion. Several  private  streets  are  to  be  made  up,  and 
the  work  of  relaying  and  repaying  the  tram  track  will 
be  proceeded  with.  An  additional  timber  revetment 
is  projected  on  the  south  beach,  and  a  busy  year  is 
anticipated  in  renewing  groynes,, 

Luton  (Mr.  J.  W.  Tomlinson, 
Assoc. m.inst.c.e.,  borough  engi- 
neer).—  It  is  -anticipated  that 
the  new  public  baths,  which 
arc  being  erected  at  a  cost  of 
cb"). oon,  will  be  completed  and 
opened  early  in  the  summer. 
The  deep-level  sewer  now  being 
laid  for  the  Kimpton-road  dis- 
coniple'ed  in  the  early  part  of  the  year, 
le  proceeded  with  on  the  new  main  sur- 
face-water drainage  system,  including  about  1  mile  of 
-1-ft.  diameter  intercepting  sewer,  together  with  long 
lengths  of  branch  sewers,  and  it  is  hoped  to  complete 
this  within  the  year.  A  new  foul-water  intercepting 
sewer  will  lie  laid,  dealing  with  the  Dunstable-road 
district  of  the  town.  A  new  ward  at  the  infectious 
diseases  hospital  is  well  in  hand,  and  will  be  completed 
early  in  the  year.  It  is  anticipated  that  progress  will 
be  made  with  the  towm-planning  scheme,  sanction 
having  been  received  from  the  Local  Government 
Board  to  prepare  a  scheme  for  some  4,300  acres.  Appli- 
cation has  been  made  to  the  Local  Government  Board 
for  the  borough  to  be  constituted  a  county  borough. 
A  scheme  for  an  extension  of  the  refuse  destructor 
will  be  put  in  hand.  Several  extensions  of  school 
premises  will  be  completed.  One  new  school  for  300 
scholars  will  be  completed,  and  another  for  a  like 
number  put  in  hand. 

Lyme  Regis  (Mr.  Frederick  H. 
McDonnell,  borough  engineer).  —  The 
Bridge- street  improvement  will  be 
started  shortly.  This  includes  the  de- 
*«|  molition  of  the  property  on  the  seaside, 
and  unfortunately  includes  the  old 
fossil  shop,  so  that  the  bridge  and  road 
may  be  widened.  At  present  it  is  only 
7  ft.  8  in.  wide  in  parts.  It,  is  proposed 
to  have  a  stone  breaker  and  a  steam  wagon  of  some 
sort  for  hauling  the  road  metal,  and  to  use  more 
granite  in  lieu  of  flints  for  the  ordinary  maintenance 
of  roads.  The  corporation  have  purchased  the  Cliff 
land  adjoining  bhe  parade  for  laying  out  as  a  [ilea.  Me 
garden,  with  sanitary  conveniences  for  both  -sexes., 
and  shelters  between  The  roofing  will  form  an  upper 
promenade.  More  workmen's  cottages  are  being 
erected,  and  there  will  be  several  -mall  sewer  and 
water  main  extensions. 

Maidstone  (Mr.  T.  F.  Bunting, 
borough  surveyor).— During  the  en- 
suing year  it  is  proposed  to  build  an 
additional  elementary  school,  and 
the  restoration  of  the  old  Archbishop's 
Palace  i-  to  lie  further  proceeded 
with.  There  is  a  proposal  coming 
before  the  corporation  for  a  system 
of  motor  'buses  for  the  northern  part 
of  the  borough,  the  rest  of  the  town  being  served  by 
a  system  Oi  electric  tram,-.  There  will  be  the  usual 
routine  work,  and  a  few  road  improvements,  and  the 
renewal  of  shoit  length.-  of  sewer.-. 
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Maldon   (Mr.    T.   E.    Swales,  m.inst.c.e.i.,   borougli 
engineer    and    surveyor).— In  'addition    to   the   usual 
work  of  maintaining  the  road-  of  the  borough,  a  fur- 
ther extension  of  surface  treatment  for  prevention  oi 
dust  is  proposed,  and  the  work  of  making  up  sev&ra 
streets  under  the  Private  Street  Works  Act,  1892,  wi 
be  carried  out.    Extensions  to  the  waterworks  are  h 
progress,    and    an    extension    of    the    main    seweragi 
system  will  probably  be   put  in   ham!.    The   counc 
have  adopted  the  borough  surveyor's  scheme  for  tin 
■erection  of  thirty-two  artisans'  dwellings,  which  work 
is  to  he  put  forward  at  once. 

Manchester  (Mr.  T.  hk  Courcy  Meade,  m.in  i  i 
city  surveyor). — There  are  few  special  works  in  course 
of  construction  in  the  city,  with  the  exception  of  the 
main  drainage  works,  which  are  of  considerable  extent. 
Mansfield  (Mr.  Thos.  P.  Collinge 
asroc. m. inst. c.e.,  borough  engineei 
/,?^§iK0WKi3£!5?*  arid  surveyor). — The  projected  work 
during  the  ensuing  year  includes  the 
erection  of  new  council  schools  at 
Moor-lane,  Chesterfield-road,  Kain- 
worth,  and  extensions  to  Broomhill 
schools.  The  new  schools  at  Pleas- 
ley  Hill  will  also  be  completed.  A 
scheme  for  dealing  with  the  Rainworth  sewage  has 
l>een  adopted,  and  will  shortly  be  put  in  hand.  A 
new  18-in.  sewer,  for  .a  length  of  55(1  yds.,  will  be  laid 
in  Nottingham-road.  The  new  slipper  baths  at  Pleasli  \ 
Hill,  cattle  market  extension-,  and  Southwell-road 
and  Big  Barn-lane  main  sewering  will  also  be  com- 
pleted. A  number  of  street  improvements  under  the 
Provisional  Order  sanctioned  last  year  will  be  carried 
out,  and  an  area  of  upwards  of  3,000  acres  of  land 
in  the  borough  has  been  scheduled  for  town-planning 
purposes,  and  the  administration  of  the"  scheme  is 
being  proceeded  with.  Considerable  extensions  at  the 
infectious  diseases  hospital  are  to  be  carried  out  at 
an  early  date.  Good  progress  is  being  made  with  the 
new  railway  from  Clipstone  to  Kirkby.  During  the 
year  393  new  houses  have  been  certified  for  occupation. 
The  estimated  population  of  the  borough  is  40,000. 

Margam,  Port  Talbot  (Mr.  John  Cox,  surveyor  and 
waterworks  engineer  to  the  urban  district  council).  - 
The  works  projected  are:  Erection  of  gasworks  and 
extensions  of  lighting  systems;  new  connecting  roads 
to  the  Avan  Valley;  erection  of  Carnegie  library,  tn 
cost  £2,500  (plans  approved);  new  public  cemetery  an.! 
chapels,  area  7  acres,  estimated  cost  £5,000;  erection 
of  stables,  stores  and  fire  brigade  station  ;  progression 
of  sea  outfall  sewer,  jointly  with  Glyncorrw  Urban 
District  Council ;  provision  of  working-class  dwellings  , 
extensions  and  improvements  of  water  supply,  includ- 
ing increased  storage.  Considerable  activity  is  taking 
place  in  commercial  circles  here,  and  vast  works  aie 
being  promoted  which  will  have  the  effect  of  greatly 
extending  the  town. 

Margate  (Mr.  Ernest  A.  Borg. 
borough  engineer,  surveyor  and 
water  engineer). — Works  now  in 
progress  at  Margate  include  an  8-cell 
refuse  destructor,  to  cost  £13,500, 
including  land;  a  new  bathing 
pavilion,  shelter,  and  public  lava- 
tories at  West  brook  Promenade 
(£5,500);  a  new  footbridge  over 
Hodges'  Gapway  (£1,200);  an  extension  to  the  Fori 
Pavilion  and  Winter  Gardens,  by  covering  over  the 
open  arena  and  entrance  steps,  &c.;  slipper  baths 
and  houses  for  the  working  classes;  a  fire  station; 
bowling  pavilions ;  secondary  school  ;  and  cooking 
and  manual  training  centre  are  also  under  considera- 
tion. Two  sets  of  motors  and  rotary  pumps,  are  now 
being  fixed  at  the  King-street  pumping  station.  I 
cope  with  the  heavy  pumping  work  in  storm  time. 
Other  works  approved  by  the  town  council  are  a  new 
pumping  plant,  to  deal  with  3,500,000  gallons  in 
twenty-four  hours,  for  Wingham  Waterworks  (£17,000), 
including  engine-house,  well,  &c. ;  and  a  new  reser- 
voir to  hold  2,000,000  gallons  (£12,000).  A  memorial 
has  also  been  laid  before  the  Local  Government 
Board  for  powers  to  extend  the  boundary  borough  to 
Kingsgate  on  the  east  and  Westgate-on-Sea  on  the 
west. 

Marsden  (Mr.  Fred.  Greenwood,  m.i.mun.e.,  engi- 
neer and  surveyor  to  the  urban  district  council). 
In  addition  to  the  usual  work  of  maintaining  the 
main  and  other  roads,  tar-spraying,  tar-macadamis- 
ing, and  water-binding,  it  is  expected  that  the  fol- 
lowing works  will  be  carried  out — viz.:  Widening  the 
roadway  in  Peel-street  East ;  building  a  motor 
ambulance  shed;  building  a  (road  roller  shed;  sewer 


extensions;   laying  surface-water  drains  with  flushing 
chambers;    and    extension    of    sewage    outfall    works 

(estimated  cost  E7, I). 

Market  Harborough  (Mr.  Herbert 

G.    COALES,    ASSOC. M.INST. C.E.,   F.S.I., 

engineer  and  surveyor  to  the  urban 
district  council).— Extensions  to  the 
fire  station,  with  ambulance  store 
and  cottages  for  the  fire  brigade 
engineer  and  driver  are  to  be  built. 
Otherwise  no  other  public  work  is 
projected   at   present.    All   the  pro- 

lll   in   last  year-  nod'  has  been  carried 


led 
out 


work 
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Matlock   (Mr.   Joseph    Turner, 

surveyor  and  waterworks  engineer 
to  the  urban  district  council). — 
The  council  have  under  con- 
sideration the  further  develop- 
ment of  their  pleasure  grounds, 
including  the  providing  of  addi- 
tional tennis  courts,  bowling 
green,  croquet  lawns,  shelters, 
&c.  It  has  also  been  decided 
that  a  Loan  should  be  taken  up  for  the  erection  of  a 
oono  rl  hall  or  pavilion,  and  the  surveyor  has  been 
instructed  to  prepare  plans.  Alterations  to  premises 
oocu]  ied  by  the  Liberal  Club  at  the  town  hall  are  to 
be  carried  out,  including  the  provision  of  an  addi- 
tional billiard-ioom.  Sanction  to  a  loan  of  £-15,001) 
for  a  main   -  <  heme   has   been  granted,   con- 

tracts let,  and  the  work  is  being  proceeded  with. 
The  ecuring  of  open  spaces  and  other  minor  im- 
o  be  carried  out. 
Meriden  (Mr.  Thomas  Henrv  Negus,  surveyor  to 
the  rural  district,  council).  -The  amalgamated  rural 
districts  of  Meriden  and  Castle  Bromwich,  which  in- 
clude twenty-two  parishes,  now  comprise  an  area  of 
55,815  acres,  or  nearly  90  square  miles.  Its  popula- 
tion in  1911  was  15,389,  and  its  rateable  value 
£145,655.  Various  schemes,  of  sewerage,  sewer  exten- 
sions and  water  supply  are  under  consideration. 
Application  for  a  loan  of  £1,700  for  sewerage  and 
sewage  disposal  for  the  village  of  Fillongley  has  re- 
cently been  made. 

Merthyr  Tydfil  (Mr.  A.  J.  Marshall,  borough  engi- 
neer and  surveyor). — In  addition  to  the  usual  work  of 
maintaining  the  large  mileage  of  roads  and  sewer-, 
further  extensions  are  certain  to  be  undertaken  to 
connect  up  the  large  number  of  houses  which  are 
either  in  course  of  erection  or  contemplated  within 
the  corporation's  area.  It  is  intended  during  the 
forthcoming  year  to  lay  down  a  30-in.  diameter  trunk 
sewer  between  Troedyrhiw  and  Quaker's  Yard,  the 
length  being  4+  miles,  and  the  estimated  expenditure 
£24,000;  also  a  relief  sewer,  varying  in  diameter 
between  12  in.  and  24  in.,  to  prevent  the  flooding  of 
>r  parts  of  the  borough.  This  sewer  will  be 
about  1  mile  in  length,  and  will  involve  an  expend  ture 
of  £1,100.  Several  street,  bridge,  and  main  road  widen- 
ing schemes  are  under  consideration,  and  the  relaying 
of  the  tramway  track  through  the  centre  of  the  town 
-  probable.  River  defence  walls  to  protect  the  cor- 
poration .-('wage  farm  lands  will  be  commenced  in  the 
near  future,  and  several  private  streets  will  be  made 
up  under  the  Act  of  1892.  Three  public  parks  and 
recreation  grounds  are  to  be  laid  out  this  year,  for 
which   loans  have  already  been  obtained. 

Middlesbrough  (Mr.  S.  E.  Burgess, 

M.INST.CE.,       F.R.SAN. I.,       L.R.I.  B.A., 

borough  engineer  and  surveyor). 
During  the  ensuing  year  a  number 
of  schemes  for  the  sanitary  and 
general  improvement  of  the 
borough  are  under  contemplation. 
An  extensive  main  drainage  and 
sewerage  scheme  has  been  approved 
by  the  town  council,  and  application 
bas  been  made  to  the  Local  Government  Board  for 
sanction  to  borrow  the  requisite  amount  and  an 
inquiry  will  be  held  shortly.  The  total  cost  of  the 
scheme  is  estimated  at  £60,000.  Only  a  portion  of  the 
scheme,  to  cost  £33,850,  is  to  be  carried  out  in  the 
firsl  instance,  and  the  remainder  wili  be  put  in  hand 
alter  the  first  section  has  been  completed.  A  scheme 
for  the  erection  of  a  dock  and  shed  for  the  refuse  barge 
has  also  been  approved  by  the  town  council.  Esti- 
mated cost  of  constructional  work,  £3,500.  A 
for  the  erection  of  a  divisional  police  station,  to  cost 
about  £3.000.  has  been  submitted  to  the  Watch  Com 
mittee.  Work  in  connection  with  the  foundai 
the  statue  to  be  erected  as  a  memorial  to  the 


224 


THE    SURVEYOR    AND    MUNICIPAL 


January  31,  191,1. 


Samuel  Sadler,  and  alteration  to  the  public  walks  in 
Victoria  Park  (where  the  statue  is  to  be  erected)  will 
he  carried  out.  Estimated  cost.  £250.  In  addition 
The  statue  i<  to  cost  £2,000.  Road  improvements  and 
street  paving,  to  the  extent  of  about  £15,000,  will  also 
he  put  in  hand.  The  corporation  have  under  c  m- 
sideration  the  extension  of  the  borough  boundaries  to 
include  a  considerable  district  north,  south,  east  ami 
west  of  the  existing  b  irough.  A  town-planning  scheme 
-  also  well  in  hand.  The  scheme  embodies  the  laying 
outofthe remaining unbuilt-up portion  of  the  borough. 
including  some  acreage  beyond.  A  total  area  of  1,000 
acres  i-  under  review.  The  installation  of  water- 
closets  in  lieu  of  privies  ha^  been  extensively  carried 
out  during  the  |>ast.  year,  and  in  the  ensuing  twelve 
months  will  be  continued,  SO  that  in  a  few  years'  time 
it  i-  hoped  that  the  water-carriage  system  will  he  prac- 
tically the  system  in  the  borough.  About  £20,000  will 
be  spent  during  the  year.  Internal  alterations  of  the 
municipal  buildings,  to  adapt  the  same  for  use  by  the 
\ari.ui-  departments  by  reason  of  the  removal  of  the 
Free  Library  and  News  Room  to  the  new  Carnegie 
Library— will  also  be  put  in  hand.  About  half  this 
work  has  ahead]  been  carried  out.  An  extensive 
scheme  is  being  prepared  under  the  Housing  and  Town 
Planning  Act.  1909,  for  improvement  of  the  various 
properties  on  the  north  side  of  the  river.  An  exten- 
sion of  the  Industrial  School  gymnasium,  at  a  cost  of 
£200,  will  be  carried  out. 

Middleton  (Mr.  W.  Wki.p.urn.  borough  surveyor).  - 
The  following  works  will  be  carried  out  -viz..  Private 
street  works  (£4,944),  and  new  streel  for  which  Parlia- 
mentary powers  have  been  obtained  (£3,330)';  plans  are 
being  prepared  for  new  streets  for  opening  out  two 
large  districts.  New  baths  are  under  con  idera'Hon, 
and  the  question  of  a  new  town  hall  is  being  con- 
sidered. The  borough  surveyor  ha-  been  instructed 
to  report  on  the  question  of  mapping  out  the  whole 
of  the  outside  area-  unbuilt  upon  for  the  purpose  of 
a  town-planning  scheme. 

Montrose  (Mr.  S.  L.  Christie, 
burgh  surveyor).— The  works  pro- 
&7X'===L~tiC^\  J<vtp(1  in  Montrose  during  1913 
ty^M)Wr,$e  include  the  following:  Erection  of 
a  shelter  at  beach  in  concrete  with 
flat  roof,  at  a  cost  of  £1,000;  im- 
provement of  promenade  and  bath- 
erection  of  a  turbine  and  pumps  at 
Kinnaber  waterworks,  estimated  to  cost  £2.000;  devia- 
tion of  Kinnaber  Lade  to  suit  new  position  of  turbine, 
and  extension  of  bridge  over  said  Lade,  estimated  to 
eo  t  £800;  the  probable  causewaying  of  Northesk-road, 
at  a  cost  of  £3,000;  the  laying  of  a  new  sewer  to  beach, 
at  a  or'  1. 1  C200,  and  the  treatment  of  road  surfaces 
wiib  tar  brushing,  and  the  alteration  and  extension 

of  slaughterl se,  at  a  cost  of  £2,000. 

«tir9yl«8  Morpeth  (Mr.  J.  Davison,  borough  sur- 

vey or). —The  second  housing  scheme 
carried  out  by  the  town  council  under 
the  Act  of  1890,  comprising  thirty-three 
cottages,  will  be  completed  during  the 
early  month-  of  the  year.  A  considerable 
amount  of  work  in  connection  with  the 
making  up  >>f  private  streets  will  also  be 
undertaken  at  an  early  date.  Allotment 
be  laid  out  by  the  corporation,  and  there 
will  beextensive  repairs  to  sh-eels  and  footways  during 
t|1(.  year.  Ext  n&ions  to  water  main-'  will  be  carried 
out.      |i  icpected  that   application   will   be  made  for 

an   extension  of  the   borough    boundaries   in   a   -lent 
time. 
Motherwell  (Mr.  Wm.  Loss,  burg*  i  ngineer  and  sur- 
I:.|    master  of   works).    Contract-,   have    been 
fixed   for   a   large   extension    to   the   slaughter  house, 

ik  will   be  coi meed  thereon  shortly.     It  is 

anticipated  that,  during  the  year  the  proposed  sewage 
purification    works   for   the    western    district    of    the 

- eeded   with,  beside    several  exten- 

.i,|  renewals  of  sewers.  The  fencing,  planting 
and  laying  out  of  three  of  the  nub!  C  pail,  have  been 
commenced,  and  will  be  carried  out  steadily  through 
the  ensuing  year.  A  town  planning  scheme  has  been 
tor  the  Hamilton-road  district  of  the  burgh 
in  conjunction  with  the  Middle  Ward  district  of  the 
County  of  Lanark  adjoining,  and   has  1      n  approved 

of    by    the    tWO    COUUCiLs.       \     motion     has     been     before 

the  town  council  to  erect,  new  swimming  ponds  and 
bath-,  ami  if  agreed  to  will  probably  be  cam  ed  oul 
daring    the  mprovi  ments    are 

also  contemplated,  and  these  may  be  completed 
during   the   comb 
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Neath  (Mr.  D.  M.  Jenkins,  assoc.m. 
inst. e.K.,  borough  engineer).— Work- 
in  progress  include  the  draining, 
laying  out  and  planting  of  new 
.Mount  Pleasant  recreation  ground, 
and  the  formation  of  paths,  the  lay- 
ing out.  of  howling  green  and  en- 
closure for  children's  games,  and 
the  erection  of  pavilions,  shelters  and  lavatories  in 
connection  with  same;  the  construction  of  two  addi- 
tional  sets  of  septic  tanks,  filters,  and  storage  tanks, 
in  connect  ion  with  LI  an  twit  sewage  purification  works  ; 
erection  of  store  and  workshop  for  water  department, 
and  building  for  domestic  subjects  centre  at,  (inoll 
council  school.  Works  to  be  proceeded  with  this  year: 
Erection  of  ninety-three  workmen's  dwellings  on  a 
site  of  5  acres,  to  let  at  rentals  of  from  4s.  fid.  to  5s,  3d. 
per  week;  auxiliary  works  of  water  supply  in  connec- 
tion with  the  Ystradfellte  waterworks  of  the  Neath 
Rural  District  Council;  new  block  of  buildings  and 
general  additions  to  (Inoll  council  schools;  various 
extensions  of  water  and  eled  ricity  distributing  mains ; 
sundry  private  street,  works  and  road  improvements. 
A  Town-Planning  Committee  lias  been  appointed  by 
the  corporation,  and  the  preliminary  steps  are  being 
taken  to  initiate  a  town-planning  scheme  for  the 
borough. 

Newport,  Mon.  (Mr.  H.  Tremel- 
ling,  assoc.m. inst. c.e.,  borough  and 
water  engineer).  The  works  pro- 
jected for  the  current,  year  include: 
Underground  and  other  conve- 
niences (£3,000);  purchase  and  lay- 
ing out  of  new  recreation  grounds 
(£2;600);  reconstruction  of  central 
depot.  Friars-street  (£3,000);  new 
surface  reservoir,  Reechwood  Park,  and  the  widening 
and  improvement  of  Ohepstow-road.  A  large  number 
oi  streets  will  also  be  dealt  with  under  the  Private 
Street  Work-  Act.  Subject  to  a  grant  being  obtained 
from  the  Road  Hoard,  various  mad  widening*  and 
surface  improvements  will  also  be  dealt  with. 

Newton- in  -  Makerfiald  (Mr.  Arthur 
Bowes,  assoc.m. inst. c.e.,  engineer  and 
surveyor  to  the  urban  district  council).— 
Application  has  Inn  made  to  the  Local 
Government  Hoard  for  permission  to  carrj 
out  a  scheme  of  sewage  treatment,  esti- 
mated by  the  engineer  to  cost  El  1,000.  \  fever  hospital, 
contain'ug  twenty  bed-,  has  just  been  completed  at  a 
cost  of  £5,000,  and  during  the  year  the  laying  out  of 
the  surrounding  grounds  and  the  erection  of  sub- 
sidiary building-  will  be  proceeded  with.  Public 
baths  will  receive  consideration,  none  yet  existing  in 
the  district.  Plans  are  in  hand  for  about  thirty 
streets  to  be  made  up.  A  town-planning  scheme, 
comprising  the  whole  of  the  district  unbuilt  upon, 
is  in  hand,  and  the  first  conference  of  interested 
parties  has  been  held.  The  council  is  also  consider- 
ing the  advisability  of  acquiring  a  large  area  of  land 
idol    building  sites. 

Norfolk  (Mr.  T.  H.  B.  Mrs  [.op. 
m.inst. c.e.,  county  surveyor). 
Tin'  principal  work  for  the  year 
will  consist  in  restoring  the  dam- 
age caused  by  the  unprecedented 
flood  of  August  2Gth  last.  Thia 
will  include  reconstructing  forty- 
one  bridges  and  culverts,  and  re- 
pairing sixty-four  bridges  and 
culverts.  The  larger  bridges  will 
he  in  steel  with  brick  and  con- 
crete abutments.  Thirteen  of  the  smaller  bridges  and 
one  of -til  ft.  span  will  be  constructed  in  ferroconcrete. 
Several  miles  of  main  roads  damaged  by  Hood  will 
also  be  remade.  It  is  also  proposed  to  reconstruct 
about  24  miles  of  roads  in  various  part-  of  the  county 
by  the  aid  of  grants  from  the  Road  Hoard.  Cottages 
for  police  constables  are  to  be  erected,  and  a  new 
police  station  is  in  course  of  creel  ion.  Colta'o  are 
a  I  o  to  be  erected  for  at  tendant  -  at  the  county  asylum. 
Northampton  (Mr.  Alfred  Fidi.br> 
m.i  nst.i'.h,,  borough  engineer  and 
surveyor)  .—Works  in  connection 
with  the  Bridge-street  improvement 
will  be  put  in  hand.  The  Far  Cotton 
tramways,  which  passes  through  this 
streel .  will  be  constructed  lor  a  dis- 
tance, of  I  '.  mile-  ;   also  the  doubling 

of  the  Kingsthorpe  section  for  about 
the  same  distance.  The  laying  out  of  the  Far  Cotton 
and  Kingsthorpe  recreation  '/round  will  be  proceeded 
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-    ih    and   ili.>  erection  of  fifty  workmen's  dwellings, 

oii.ii  will  form  pari  ni  a  comprehensive  sehe foi 

the  erection  of  houses  of  this  class  in  different  parts 
of  the  town.  Ii  is  also  intended  to  erect  district  liaths 
and  wasih-li  iii-.iv-  and  swimming  hath.-.  An  extensive 
housing  and  town-planning  scheme  is  now  being  pre- 
pared The  erection  of  a  new  fire  staion  is  under  con- 
sideration. In  addition  to  the  above  it  is  expected 
ih  :i    Mine  important  road  improvements  will  be  carried 

out. 

Norwich  (Mr.  Arthur  E.  Collins, 
m.inst. c.e.,     city     engineer).  —  The 
following   are   the   principal    muni- 
cipal   works   which,  it  ie  expected, 
will  he.  commenced,  proceeded  with, 
or    completed    during    the    ensuing 
twelve    months:    Adaptations  of   the 
existing  municipal  offices,  and  ex- 
tensive additions  thereto,  to  enable 
centralisation  to  he  effected  of  the  staff.-  of  the  various 
departments  of  the  corporation.    The  estimated  cost 
of  the  scheme  sanctioned  by  the  city  council  is  £12,800. 
Following   upon    tin1    flooding,    in    August,   of   a    con- 
siderable   portion    of    the    city    adjacent    to    the    river 
Wensuni,  a  bTood  Prevention  and  Housing  Committee 
hi-  been  appointed  to  inquire  into  bousing  conditions 
and  consider  measures  for  flood  prevention.    Steps  are 
being  taken  to  effect  considerable  widenings  and  im- 
provements of  the   river  through   the  city,   for   which 
purpose  a  commencement  has  been  made  in  acquiring 
properties  adjoining  the  river.    Extensions  of  the  male 
and  female  sides  of  the  city  asylum  are  to  he  carried 
out,  and  the  transfer  of  the  whole-ale  fish-market  from 
a.  site  in  the  centre  of  the  city  to  one  near  the  prin- 
cipal railway  station  is  to  be  effected.    The  estimated 
cost    of   this    transfer,   for    buildings   only,    is    £2,000. 
Erection  at  the  sewage  farm  of  a   block  of  cottages 
for    the    workmen    employed    thereat    (estimated    cost 
El ,200).    Erection  of  foreman's  dwelling  and  coal  store 
at.  the  nrain  sewage  pumping  station  at  Trowse  (esti- 
mated cost.   £1,300).    Construction  of  a   roof  over  part 
of  the  yard   at   corporation  depot   (£1,000).     Construc- 
tion of  a  shelter,  with  lavatory  accommodation,  at  the 
city  cemetery  (£300).    Provision  of  public  conveniences 
in  streets   at    Sewell   Park,   &c.     Continuation    of   the 
laying   out  of   Wensura    Park.     Various   street    widen- 
LHgS.     lroi'  the  improvement  of  the  sewerage  of  a  dis- 
trict in  the  north-eastern  portion  of  the  city,  a  scheme 
costing  £1,200  will  he  earned  out;   in  addition,  £2,200 
will   be   expended   upon  adaptation-   of   the  existing 

sewerage   of  streets  prior  to  pro ling   with   private 

-fleet  works  therein.  An  automatic  electrically  driven 
additional  air  compressor  in  connection  with  the 
Shone  installation,  and  new  river  sluices  are  to  be 
installed  'at  New  Mills  power  station  at  acost  approach- 
ing £1,000.  Negotiations  are  in  progress  for  the  leasing 
from  the  Ecclesiastical  Commissioners  of  Rett's  Cave, 
near  Mousehold  Heath,  which  is  associated  with  Kett's 
Rebellion.  It  is  proposed  to  maintain  this  cave  as 
a  place  of  interest,  and  to  lay  out  the  remainder  of 
the  site  as  a  children's  playground.  For  the  purpose 
of  commercially  dealing  with  the'  sludge  from  the 
sewage  farm,  works  have  been  erected  there  by  the 
Norwich  Natural  Manure  Company,  licensees  of  the 
Electro  Metals,  Limited,  !)J  Union-court,  Old  Broad- 
street,  London,  ft  is  expected  that  their  operations, 
involving  the  u.-e  of  Ekenberg's  wet  carbonising  pro- 
cess, will  be  commenced  early  in  the  year.  Fu  anti- 
cipation of  the  demands  of  unemployed  labour,  a 
scheme  has  been  prepared  for  the  completion  of  the 
widening  of  Telegraph-lane,  and  works  in  connection 
with  the  laying  out  as  public  gardens  "f  two  church- 
yards in  the  city  will  a^o  he  available,  at  a  further 
cost  of  £1,500.  Large  areas  of  bituminous  'macadam, 
in  place  of  ordinary  macadam,  are  expected  to  be  laid 
in  continuation  of  the  policy  in  this  direction  ad  . 
by  the  Norwich  Corporation. 

Notts  (Mr.  E.  P.  Hooley, 
M.INST.i'.E.,  county  surveyor).— These 
aie  110  very  special  works  antici- 
pated in  Notts  other  than  necessary 
to  meet  the  needs  of  a  greatly 
growing  county.  It  is  hoped  that 
the  Road  Board  will  agree  (o  the 
completion  of  the  Fosseway,  which 
"n-truction  of  over  12  miles  of  the 
surface  in  Tarmac.  At  least  16  miles  of  main  road 
are  annually  reconstructed  into  Tarmac  roads  in 
Notts,  and  this  will  he  continued  in  1913.  Ten  new 
public  schools  are  to  ho  commenced,  some  of  which 
will  be  completed.  A  widening  of  a  bridge  at  Edwin- 
is    to   he   carried   out. 


will 


Nuneaton  (Mr.  F.  C.  Cook,  assoc.m.insi.c.e.  h  irough 
surveyor  and  water  engin  01,  The  work  conf  implated 
during  tic  forthcoming  year  comprises  the  followin  •  ■ 
Completion  of  wafer-pumping  station  at  Griff,  includ- 
ing the  erection  and  equipment  of  the  engine-house 
installation  of  mechanical  filters,  and  the  laying  of 
about  2300yds.  of  pumping  main;  an  important 
widening  ,11  the  market-place  in  conjunction  with  the 
erection  of  a  new  post -office ;  the  erection  of  new 
lipper  hath-,  and  extensions  of  electricity  generating 
station  for  the  electricity  department.  The  corpora" 
(ion  have  also  under  consideration  the  question  of 
instituting  a  service  of  motor  'buses. 

Ossett  (Mr.  II.  Holmes,  m.inst.c.e.i.,  borough  sur- 
veyor and  water  engineer)     From  the  number  of  pro- 
jected   wo,,k,s   for    the   coining   year,    it.    is    evident    the 
borough    surveyor's    department     will    be    extremely 
busy.    An    extension    of   the   sewage   disposal    work's 
is    being    prepared,    which    will    include    four    100   ft. 
percolating  filters,   settling  tank.-.,   and   concrete   ear- 
ner.-,  and    the   laying  out  of   land   for   tiii  ration.     The 
surveyor  has  also  received   instructions  to  prepare  a 
surface-water  drainage  scheme/for  the  whole  borough 
Fbe   relaying  of   the   mam   outfall    -ewer,   2ft.    !)  in.' in 
diameter,   storm-water    tank.-,   sludge   main,-,   engine- 
ll""-'-    &C„    are     being    carried     out    departmentallv. 
and    the    following    works   are    to    be    take,,    in    hand 
during     the     year    viz.,     Gawthorpe     sewerage     and 
surface-water    -eheine  ;    underground    conveniences    in 
the  market-place;   erection  oi  .-tores,  workshops    fire 
station,  and  storekeeper's  house;   t.he  purchase 'of  a 
motor    fire    engine;     Pildaerc-hill    sewerage     scheme, 
and   water   mains   extensions.    A    number  of  private 
streets    are    also    scheduled     to    he    made     up     a 
sewered;    as  many  as  sixty  private    streets    in    the 
borough    recpii.re   making   up.    It  is    proposed    to    re- 
vise the   by-laws.    During  the  past   year  a  consider- 
able amount    of    Tarmac    has    hen'  laid,    and    tar- 
spraying  done  mi   the   main   road  and  district   roads, 
and    tin-    will    in    all    probability    he    continued    this 
year. 

Oundle,     Northants     (Mr.     G.     Bf.lson     Chilvers, 
m  r.MON.E.,  m.b.san.I.,   engineer   and   surveyor   to   the 

urban  district,  council).— The  agreement  between  the 
urban  district  council  and  the  rural  district  council 
for  the  enlargement  of  the  isolation  hospital  of  the 
latter  authority,  at  a  cost  of  £1,000,  has  been  sealed, 
hi  cost  of  the  work  being  borne  by  the  urban  district 
council,  and  when  completed  the  hospital  will  be 
under  the  joint  control  of  the  two  authorities.  The 
work  will  undoubtedly  be  carried  out  during  the 
year.  The  architect  for  the  building  is  Mr.  Traylen, 
of  Stamford.  The  widening  and  repairing  of  the 
Ninth  Bridge  by  the  county  council,  at  a  cost  of 
nearly  £9,000.  is  in  progress,  and  will  probably  be 
completed  by  the  end  of  the  year.  Other  work  in- 
cludes the  installation  of  a  water-level  indicator  by 
the  postal  authorities.  The  county  council  have 
acquired  a  site  for  the  erection  of  an  elementarv 
school.  About  2o.(ion  sq.  yd-,  of  surface  tarring  will 
be  carried  out,  ami  1,000  lin.  yds.  of  man,  n  ad  will 
be  recoated  and  hound  with  Tarvia  binder,  in  addi- 
tion to  ordinary  repairs  to  district  mads.  The  eon- 
version  and  adaptation  of  existing  premises  (which 
the  council  propose  renting)  tor  the  purpose  of  depot 
and  s,tables  is  another  matter  which  will  receive 
attention.  During  the  past  year  the  council  took  on 
lea  e  a  small  field  for  use  a-  a  recreation  ground, 
and  will  probably  this  year  erect  swings.  &c,  for 
the  amusement  of  children.  A  public  convenience 
has  been  talked  about,  but  there  is  a  difficulty  in 
agreeing  upon  a  site  which  will  be  in  n  central 
position. 

Oxford  (Mr  W.  H.  White, 
m.inst.c.e.,  city  engineer). — Tt  is 
expected  that  during  the  current 
year  the  electrification  and  exten- 
sion of  the  tramway-,  which  have 
been  long  delayed,  will  take  place. 
It  is  proposed  that  petrol  electric- 
cars  shall  run  on  tin'  central  por- 
tions of  the  system ;  thai  on  the 
outer  part-,  the  ordinary  overhead  electric  traction 
shall  he  installed;  and  that  on  certain  routes  there 
shall  he  a  service  of  moroir-omnibuses-.  An  exten- 
sive street,  improvement  is  he  ng  planned,  involving 
the  widening  of  more  than  halt  the  length  of  one  ol 
ih'  four  main  thoroughfares.  There  will  hi'  exten- 
sions  of  the  .-form-wan  1    drainage    within    the   citi 

Several  new  streets  a. re templated,  and  extensions 

of  the  wahr  supply  and   sewerage  in  certain  outside 
parishes.     The   question    of   town    planning    will    al 
■  lie  attention  of  the  council. 
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Pembrokeshire  (Mar.  A.  H.  Thomas,  a.ri.b.a., 
county  surveyor).— In  addition  to  the  general  routine 
•  if  work  in  connection  with  the  upkeep  of  bhe  county 
buildings  and  bridges,  and  the  maintenance  of  the 
main  roads,  the  coming  year'.-  work  will  be  con- 
ly  increased  by  reason  of  the  diversion  of 
Dinas  Hill,  Fishguard,  ballasting  of  bhe  Haverford- 
St.  David's-road,  and  the  improvements  of  had 
corners  on  the  main  road-.  The  hill  which  is  to  be 
diverted  may  safely  be  described  as  one  of  the  worst 
on  any  main  road  in  the  kingdom,  its  average 
gradient  being  1  in  6i,  with  1  in  5  at  the  hairpin 
bend.  The  Road  Board  has  granted  for  this  work 
i  free  of  interest,  repayable  by  ten  annual  in- 
.-talments;  grants  have  also  been  made  by  the  board 
inwards  the  ballasting  work  and  the  improvement 
of  the  corners.  The  Public  Works  Committee  are 
about  to  build  a  new  police  station  and  sergeant's. 
residence  at  Pembroke,  carry  out  additions  to  the 
police  station  at  Milford  Haven,  and  to  erect  an  office 
for  the  deputy  chief  constable  at  the  constabulary 
headquarters. 

Peterborough  (Mr.  J.  W.  Wae- 
shaw,  city  surveyor). — The  under- 
mentioned works  are  expected  to 
be  earned  out  in  this  borough 
during  the  year  1913 — viz. :  The 
Great  Northern  Railway  Company 
are  promoting  a  Bill  under  which 
they  will  stop  up  and  close  a  con- 
dderable  area  of  public  highways  within  the  borough. 
In  connection  with  this  scheme  the  town  council 
are  asking  the  company  to  lay  out  a  new  street.  50  ft. 
in  width,  between  Cowgate  and  Priestgate,  and  to 
widen  St.  Leonard's-street  to  a  width  of  50  ft.  Drain- 
age.— With  a  view  to  preventing  the  flooding  of  cellars 
in  the  centre  of  the  town  during  heavy  rain  stomas, 
about  £500  will  be  expended  upon  new  surface- 
water  drains.  Roadways. — Provided  the  weather  be 
suitable,  about  6  miles  of  public  highways  will  be 
tarred  or  treated  with  suitable  material,  and granited. 
Footpaths. — It  is  proposed  to  lay  out  a  sum  of  about 
£800  in  concrete  and  asphalt  footpaths.  Baths. — The 
town  council  have  under  consideration  the  oonstruc- 
;  on  of  baths;  they  are  obtaining  information  from 
other  towns  upon  the  siteps  which  have  been  taken 
by  them  in  this  matter.  Recreation  Ground. — A  new 
recreation  ground,  5  acres  in  extent,  is  being  laid 
out  at  West  Town;  a  public  bowling  green  is  being 
formed  therein.  Cemetery.— Steps  are  being  taken 
with  respect  to  the  formation  of  a  new  cemetery, 
and  a  site  for  same  of  about  30  acres  in  extent  is 
being    negotiated    for. 

Poole     (Mr.     Samuel    J.     Newman, 
f.r.i.b.a.,    borough    surveyor).  —  Work 
anticipated  for  the  coining  year  com- 
oj    as  tin'  carrying  out  of  wood-block 
_.  paving  to    the   High-street  and   Long- 
vM  flee^-    t ht>    reconstruction  of   the    foot- 
^^  ways,  and  improvements  to  the  storm- 
^       water  sewering.    The    sewering  of  bhe 
Hamworthy   district,   it   is   hoped,   will   be    in  hand. 
The  provision  of  new  systems  of  storm-water  sewers 
to  portions  of  Parkstone  and  Poole  has  to  be  carried 
out.    A  large  number  of  street-,  are  scheduled  to  be 
ir  under  bhe  Private  Street   Works 
u  new  infants' school  at  Court  hill  is  nearly  com- 
\>\<  ted,   and   plan-   are   prepared  for   the   extension  of 
the  Branksome  Heath  girl-'  school.     New  wood-block 
i  be  put  in   the  Poole  secondary  school. 
It.  appears  likely  that  extensions  of  this   school  will 
--my    in    the   near   future.    The    public  corir 
veniences  in  Poole  Park  are  in  course  of  reconstruc- 
tion, and  ten  ng  obtained  for  conveniences 
to  be  erected   in  other  places  in  the  borough.    Plans 
mi     also    be  og    prepared    for    laying    out    Alexandra 
Park.    Som<    of  bhe  unemployed  are  engaged  in  pre- 
liminary work  for  the   "'  ten  ag   and    mproveinent  of 
the  Qand'banks-roa  I.    A  new  disin  »ck  eon- 
Uderi         Hospital    i-    nearly    com- 
Fh  ■   acres   have   been   acquin  d    Ear 
ten-ion  of  the  Poo                            nd   plan-  for  laying 
this    out    are    und                        ration.     It     i      a]     i     pro- 
enj  ■     [and   lot  extending   bhe   Bran!    ome 
i                                      due  of  the  borough 
-    E190,589. 

Portsmouth    (Mr.    Arthur    W.    Waki>. 

13     ,;  |      i  ei    and 

[n  .li  the  treat- 

of    t uiiM'eiilo.-i-,    the    cog  pi <ts    on 

bat    bhe  Tuberculin   Di  pen- 

Saxy    need-    to    be    on    a     I  i'     than 

at    presa  of.  and   the  erecl ion  of  a    much 
more    pretentious    dispensary    i-    being    eon 


The    open-air    swimming   pond    has    met    with    such 
unqualified  success  that  a   further  range  of  dress  I 
boxes   will  be   taken   in    hand  shortly.      It    Ls  expected 
that  the  extensive  storm-water  scheme  for  theeastem 

part  of  the  town  will  be  c pleted  during  the  coming 

year.  The  tenders  have  been  received  for  the  erec- 
tion of  a  much- ded   range  of  stores  (Hennebique 

Eerro-ooncrete)  at  the  Camber  Quay,  which  will  !»• 
shortly  commenced.  A  start  has.  already  been  made 
with  the  construction  of  an  esplanade  for  pedestrians 
on  the  harbour  side  between  Whale  Island  Bridge  and 
the  new  swimming  pond.  The  question  of  the  pro- 
vision of  an  art  gallery  is  .still  claiming  the  .atten- 
tion of  the  local  authorities,  and  serious  considera- 
tion is  being  given  to  bhe  extension  of  the  infec- 
tious diseases   hospital. 

Prescot  (Mr.  R.  Norths,  a.r.san.i., 
surveyor  and  inspector  of  nuisances, 
to  the  urban  district  council).  —  The 
council  are  negotiating  for  the  pur- 
chase of  a  field,  55  acres  in  area,  ad- 
joining their  sewage  works,  for  bhe 
purpose  of  disposing  of  the  town's 
refuse,  and  for  providing  and  making 
a  road  to  the  sewage  works.  An  appli- 
cation has  been  made  to  the  county  council  for  ex- 
tending the  district  to  take  in  a  portion  of  the  town- 
ship of  Winston,  in  the  district  of  the  Whiston  Rural 
District  Council.  A  number  of  back  passages  are  to 
be  paved.  About  300  lin.  yds.  of  main  roads  have 
been  reconstructed  during  the  past  year,  and  it  is 
most  likely  that  further  reconstruction  will  follow 
on   during   the  coming  year. 

Preston    (Mr.    Thomas    Cook- 
|0  '-',:''•'  i j  son,    Assoc. m. inst. c.e.,     borough 

y:% '  /  \- .  xj  engineer  and  surveyor). — The 
J  T-  new  works  and  schemes  to  be 
considered  in  1913  are:  The 
erection  of  new  baths  (£16,000), 
markets,  and  offices  (£3,000), 
tramway  shelters  (£260),  new 
sewers,  streets  improvement 
(£4,500),  new  station  on  the  London  and  North- 
Western  Railway  main  line,  adjoining  the  cattle 
market,  auction  market,  and  horse  repository;  town 
planning  scheme  for  the  north-east  portion  of  the 
borough.  An  Omnibus  Bill  is.  to  be  promoted  next 
session  for  the  extension  of  borough,  new  main  road-. 
improvement  of  bridges,  streets  improvement,  and 
the   construction   of  Deepdale  Bridge   (£5,000). 

Prestwich  (Mr.  Sydney  H. 
Morgan,  assoc.m. inst. c.e..  engi- 
neer and  surveyor  to  the  urban 
district  council).— Town  planning 
will  form  a  prominent  feature  of 
the  municipal  work  in  1913.  The 
preliminary  step.-  have  all  been 
taken  and  application  formally 
made  to  the  Local  Govern  mem 
Board  for  permission  to  prepare  a  scheme.  An  in- 
quiry is  expected  early  in  the  year,  and  after  this  the 
work  of  preparing  the  town  plan  will  he  taken 
actively  in  hand.  Already  a  conference  has  taken 
place  between  the  Town  Planning  Committees  of  the 
Manchester  Corporation  and  the  Prestwich  Council 
with  a  view  to  correspondence  in  the  scheme-  ol 
both  authorities,  and  certain  matters  have  been  re- 
ferred to  bhe  city  surveyor  and  the  surveyor  to  the 
district  council  to  arrange  and  report.  A  scheme  for  bhe 
improvement  of  Bury  Old-road  will  be  taken  in  hand. 
The  scheme  includes  the  reconstruction  of  the  sur- 
face with  granite  setts  on  concrete,  a.  system  of 
surface-water  drainage,  and  widening.  The  scheme 
is  estimated  to  cost  about  £14,043.  Early  in  the  year 
extensions  to  the  town's  yard  and  stables  will  be 
carried  out.  Additions  to  bhe  present  stables  will 
be  built  to  provide  five  additional  stables  and  a  loose 
box.  A  new  office  with  weighbridge  and  entrance 
gates,  87  yds.  of  open  .-bedding  and  boundary  walls 
are  included  in  the  contract.  Eight  streets  have 
been  made  up  under  the  Private  Street  Works  Act, 
1392,  with  carriageways  of  tarred  macadam  or  grit 
setts,  at  a  en  i  of  £3,947.  In  eight  streets  improve- 
ment work,  involving  an  expenditure  of  li.3,360,  is.  in 
progr<  an  I  L1  is  anticipated  that  during  1913  Mime 
II  be  done.  The  surveyor  has  received  in- 
structions to  rearrange  the  ward  boundaries  so  as 
obtain  more  equal  representation,  and  this,  will  be 
probably    carried     into    effect    during    the    year.     The 

w -i!   are  considering  the  advisability  of  applying 

for  a  charter  of  incorporation  a    a  municipal  1" igh 

ilone   or  in    conjunction    with    adjoinit 

<>;    already    incorporated,   and    it    is    possible. 
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token  during 
11. 


t  i  1 1 1 ;i  1 1 


Ramsbottom     (Mi.     Tho 

B i:i  i.,  surveyor  to  the  urban  dis- 
trict council).—  From  a  municipa  I 
p. mi  of  view,  thf  year  Ls  to  be 
an  inipol tairt  one.  Pari tamenta ry 
powers  weir  obtained  in  1912  for 
thr  Inaugural inn  iil'  a  system  of 
raillese  traction,  which  is  to  ex 
i.  M. I  bhrough  the  urban  district 
aiv.i  foi  a  distance  of  3£  miles, 
m-i  approximating  £11,000.  The 
supply  of  electricity  is  to  be  taken  from  tlie  i  ■ :  1 1  >  1 1  - 
of  Hi.'  Lancashire  Electric  Poweir  Company,  and  tin' 
buildings  for  tin-  tramway.-  ear  shed,  depot,  and 
bousing  the  eieetrixjal   rotaxies,  are   to   be  erected   to 

the   design    I    under  the   personal    3upervisi E 

ilir  u/rveyor.  A 1 1  >.- 1  ni  lihe  I'Miitraet-  m  connection 
with  the  scheme  are  already  let,  anil  the  work  i-  i<> 
hi.  |  in  in  eded  with  at  once.  Anothrr  pr  igre  sive 
venture  which  is  to  he  carried  out  during  ihr  nan; 
months  of  thr  yeaa  is  thr  installation  of  a  refuse 
destructor  ami  steam  disinfectoT.  A  two-cell  plant 
is  In  Ur  piil  down  al  a  cost  of  £4,300,  and  thr  oontracl 
1 1 •  i  -  been  placed  in  the  hands  of  Messrs.  Dawson  & 
Manfield,  of  Manchester,  whose  tender  wa-  accepted 
aftrr  careful  consideration.  Works  now  in  progress 
include  sewerage  contracts  of  £7,000  for  dealing  with 

the  sewage  front   the  districts  of  B kabotl -   and 

Lower    Sin erseat,  and    new    filters,    hnnnis    lank-. 

and  additional  plant  on  the  -icwage  works;  also  an 
important    □ a. I   widening    in   thr  centre  of  the 

town,     which     will     hi mplrlr.l     at     a     COSt     ot     Ci7.'J. 

Scl es  of  a   minor  character  which  are  to  In    com 

pleini  during  the  year  are  as  follows;  Thr  sewering 
of  portions,  of  the  district  al  Edenfield,  Holcombe 
Old-road,  ami  DeaTden  dough  Valley,  at  an  esti- 
mated cosl  ot  £1,280,  recently  sanctioned  by  the 
Local  (hon  iimnit  Board;  main  road  ordinary  main 
tenance,  £1,400;  special  main  road  improvements, 
Cl. 'Jan;  district  road  mai-n.ten.anee  and  improvements, 
£850;  an. I  secondary  road  improvements,  £300.  It  is 
pleasing  hi  note  thai  there  is  a.  decided  stimulus  Ln 
respecl  to  the  erection  ot  new  property  in  the  council's 
area,  and  as  a.  new  weaving  mill,  to  provide  lor  .son 
looms,  i-  lo  be  built  this  spring,  a  further  incentive 
to  development  will  be  given. 

Ramsgate  (Mr.  T.  (I.  Taylor,  borough  engineer). 
Appended  is  a  list  of  thr  works  likely  to  be  executed 
hi  this  ii"  ■ '  1 1  •■  1 1  in  I'll-  Thr  erection  of  shelters  on 
thr  East  and  West  cliff-;  extension  of  the  prome- 
nades mi  both  sides  of  the  town  (the  works  al  the 
East  Cliff  have  already  been  commenced);  the  erec- 
tion  of  a  shelter  mi  the  extension  at  thr  Easl  Cliff; 
and  a  eonisideirable  ana  of  wood  paving  repairs. 

Rawtcnstall     (Mr.     James     .Iounson. 

h ugh    engineer     ami     surveyor).       In 

addition  to  the  usual  works  of  main- 
taining the  large  mileage  of  roads  ami 
sewer-,  further  mew  sewer  ami  surface- 
water  drainage  work  will  probably  be 
taken  in  hand  ami  several  mad  Im- 
provements carried  out.  Private  street 
improvements,  estimated  to  cost  £6,000, 
will  be  carried  out  under  sec.  J.'ifi  of  the  Public 
Health  Act,  iM7.r>.  It  is  expected  that,  the  housing 
scheme    for    thr    working'   classes,    comprising    fort} 

Cottages    an. I    thr    nree'Ssary    roads    and   ri?\Vi  is.    will    \'f 

commenced  ami  cotmpletied.  Alterations  and  exten- 
sions to  the  central  fire  station,  to  accommodate  a 
motor  ambulance  ear  ami  motor  lire  engine,  as  well 
a-  a  large  recreation  room  tor  firemen,  are  in  hand. 
The  Health  Committee  have  decided  to  constrael 
public  conveniences  for  both  sexes  at  Waterfoot,  and 
it-  is  probable  that  these  v. ill  he  erected  during  the 
year.  The  question  of  damage  to  highway-'  by  heavy 
moil.!  traffic  will  engage  thr  attention  of  thr  council, 
ami  further  work-,  of  house  drainage  will  I  e  i  <m 
pleted. 

Redcar  (Mr.  J.  How  croft,  engineer  and  surveyor  to 
the  urban  district  council). — The  following  works  are 
likely  to  be  carried  out  during  1913 — viz.:   E.\; 
of    Waterworks,    public    urinals   and    lavatories,    and 
private    improvements    works. 

Redditch  (Mr.  A.  J.  Dickinson, 
assocm.inst.e.e.,  engineer  and  sur- 
veyor h.  the  urban  district  council). — 
A  eoii.-iilerahlr  length  of  improve  I 
road  surfacing  will  be  laid  during  the 
j  ni  ■  and  about  ii  mMi  .-  of  road  ■  will 
he  tar-sprayed.  Sixty  acre  of  land 
recently  purchased    by  tin'   council   will    he   laid    mil 


Mings. 


with  new  ,-treet,  building  sites,  recreation  ground 
ami  allotment  gardens.  The  work  of  renewing  cer- 
tain  old    sowers    will    he    completed    by    the   end    of 

\laivh. 

Richmond,  Yorks  (Mr.  H.  W.  Mahsden, 

m.i.mun.k.,  borough  surveyor). — During 
the  past  year  an  extensive  amount  of  work 
ha,  been  carried  out  under  the  Mousing 
\ '•!.  Old  sewers  have  been  taken  up  and 
relaid,  and  the  drainage  .generally  is  being 
improved.  The  corporation  are  consider- 
ing the  question  of  erecting  workmen's 
It  has  also  been  decided  to  reconstruct  a 
portion  of  the  retaining  wall  of  the  footpath  around 
the  ancient  Castle,  which  has  been  stated  to  he  one 
of  the  finest  specimens  of  .such  structures  in  the 
country.  II. M.  Office  of  Works  are  carrying  on!  very 
extensive  works  with  a  view  to  thr  preservation  of 
thr  walls  and  laying  hare  thr  foundations  of  build- 
ings  within  the   walls.     The   Keep   remains   in   almost 

a-  g I  state  of  preservation   as   when   it    was   buill 

igo.      One    of    the    finest    views    in    the 
obtained  from  thr  < 'astir  Walk. 
Ripon      (Mr.      A.      Barlow,     assoc.M. 

inst.c.f.,  city  engi t   and    surveyor). — 

It    is   proposed    to   have   a    museum    in 
H  igh-.strrrt,    Agnesgate,    adjoining    the 
cathedral     grounds,     in     an     historical 
house  which  has  been   presented  to  thr 
city.        Among    other    works    two    street 
improvements   are    suggested,    in    addi- 
tion   to    extensions   to    thr    corporation 
tar-macadam    plant,    the    under-draining 
filter-beds  at  the  Fishergreen  sewage  farm 
ion    of    storm-water    overflows.    Tar-mac- 
tar   painting    will    he    extended   and 


it     am 
four  of  th 
and    provision 
a  da  ni    mails  an< 
o  an  inued. 


Rochdale     (Mr.     S.     S.     Platt, 

M.INST. O.K.,        F.  R.SAN.  I.,       hol'Ollgll      S  U  1'- 

veyor). — In  addition  to  a  large  amount 
of  private  street  works,  in  some  of 
which  it  is  intended  to  introduce  tar- 
macadam,  the  work  will  consist  of  the 
in  •  instalment  (now  approaching 
completion)  of  extensions  of  thr  main 
sewage  disposal  works  (£31,500).  Ki- 
ng rleetrieal  pumping  plant,  percolating  filters., 
storm-water  tanks,  &c. ;  the  final  stage  of  a  small 
town  planning  scheme,  to  be  followed  by  one  over 
a  more  extended  area  (about  1,600  acres)  on  the 
westerly  side  of  the  borough;  a  further  extension 
of  the  covering  of  the  River  Roeh  in  connection  with 
thr  contemplated  erection  of  a  new  General  Post. 
Office  in  the  centre  of  the  town;  several  important 
road  widenings  and  improvements,  some  of  which 
will  to. in  the  subject  of  an  application  to  the  Road 
Board  for  grant  towauls  thr  cost  to  meet  thr  re- 
quirements of  increasing  motor  traffic;  and  exten- 
sions of  main  sewerage  work  towards  tile  outskirts 
of   thr   borough. 

Rotherham  (Mr.  Ernest  B.  Martin, 
Assoi'.M.iNsT.c.i-:.,  borough  and  water- 
works engineer). — During  the  year  it 
is  expected  that  the  following  works 
will  he.  undertaken:  New  reservoir, 
capacity  3,000,000  gallon-;  new  pipe  line  to  convey 
tlie  Derweiit  water  to  Rotherham;  water  tower  and 
small  electric  pumping  station;  extension  to  tram- 
ways and  ear  -hrd-;  extension  to  destructor :  exten- 
sion to  sewage  works;  new  police  station;  comple- 
tion of  liver  wall  for  the  reclaiming  of  lands;  under- 
ground pumping  station  for  lifting  sewage;  roof  for 
covering  outside  market;  various  street  improve- 
ment .  ami  completion  of  small-pox  hospital. 
Rushden  (Mr.  W  .  15.  Madin,  m.r.san.i.,  engineer  and 
urveyOT  to  the  urban  district  council). — The  coming 
year  will  he  a  busy  one  for  those  engaged  in  the  sur- 
\r\  oi's  department  at  Rushden.  II  is  hoped  the  con- 
trad  for  thr  new  sewage  disposal  works  will  he  let 
at  an  early  date.  These  works  comprise  detritus  and 
screening  tanks,  upward-flow  sedimentation  tanks. 
eight  percolating  filters  88  ft.  diameter,  humus  tanks, 
ami  the  laying  out  of  7  acres  of  land,  building  manager's 
bouse,  and  incidental  works.  Work  has  also  been 
commenced  upon  the  laying  out  of  the  new  recreation 
ground,  15V  acres  in  extent,  recently  acquired  by  the 
council  tor  E2000.  With  the  laying  out  of  this  ground 
it  is  probable  the  council  will  seriously  consider  thr 
widening  of  Washbrook-read  and  bridge,  which  forms 
thr  boundary  on  one  side  of  the  ground.  The  council 
have  also  under  consideration  the  question  of  further 
private  street  works,  and  thr  erection  of  workmen's 
dwellings  is  to  receive  consideration  at  an  early  date. 
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Iu  continuation  of  the  policy  adopted  for  several  years 
past,  considerable  lengths  of  road  will  be  resurfaced 
with  bituminous-bound  granite,  and  surface  tarring 
will  be  carried  out.  Plans  were  recently  passed  by  the 
council  for  an  electric  generating  station  for  the 
Eushden  and  District  Electric  Supply  Company,  who 
have  recently  obtained  a  Provisional  Order  to  supply 
electric  light  and  power  in  the  district.  It  is  possible 
the  council  may  consider  various  improvement  schemes 
when  the  annual  estimates  are  prepared. 

Byton  iMr.  John  P.  Dalton,  engineer  and  surveyor 
to  the  urban  district  council). — The  council  intend  to 
proceed  with  the  construction  of  a  number  of  new 
streets,  the  laying  of  tar-grout  on  the  main  road,  the 
cementing  and  asphalting  of  various,  public  footways. 
tlie  erection  of  public  urinals,  sewer  extensions,  &c. 
Tlie  questions  of  recreation  grounds,  allotments, 
automatic  lighting,  &c,  will  also  receive  con- 
sideration. 

St.  Andrews  (Mr.  Wm.  Watson,  burgh 
and  water  engineer). — In  addition  to 
the  various  works  of  maintenance  and 
repair  of  the  main  and  secondary  roads 
by  the  usual  methods,  it  is  anticipated 
that  all  main  roads  will  be  treated  with 
surface  tar-spraying,  and,  where  exten- 
sive resurfacing  is  required,  that  the 
metal  will  be  tar-grouted.  The  new 
reservoir  at  Cameron,  with  a  storage  capacity  of 
200,000,000  gallons,  will  be  opened  during  the  year. 
Parliamentary  sanction  is  meantime  being  asked  for 
(1)  extension  of  tlie  burgh  boundaries  to  take  in 
about  400  additional  acres  of  land,  and  (2)  power  to 
acquire  or  lease  land  for  the  construction  of  an  addi- 
tional or  fourth  golf  course  of  18  holes,  and  this  work, 
il  i-  ant:cipated,  will  be  carried  out  at  an  early  date. 
Consideration  is  also  being  given  to  the  following 
schemes — viz.,  an  extension  of  the  reclamation  wall  at 
the  Bruce  Embankment,  the  laying  down  of  a  public 
howling  green  and  lawn  tennis  courts.  It  is  antici- 
pate! that  a  considerable  alteration  will  be  made  at 
i  lie  harbour,  including  the  erection  of  new  gates, 
sluices,  groynes,  &c. 

St.  Austell  (Mr.  E.  D.  Groves,  m.inst.m.  and  c.e.,  engi- 
neer and  surveyor  to  the  urban  district  council). — 
The  work  of  street  improvements  and  road  widening 
wi]]  he  continued.  The  Bodmin-road  and  Tregonissey- 
poad  widenings,  which  include  new  footpaths,  have 
been  completed  at  a  cost  of  £1,000.  The  East  Hill 
main  road  widening  and  new  footpaths  will  be  done 
shortly,  and  the  council  are  at  present  in  negotia- 
tion with  the  owners  for  a  further  strip  of  land  on 
this  road  with  a  view  to  the  completion  of  the 
widening  to  the  town.  The  Duke-street  improve- 
ment scheme  has  been  approved  by  the  owners  and 
the  council,  and  the  first  portion  of  this  work  will 
be  started  forthwith.  The  improvement  includes 
the  demolition  of  old  property,  setting  down  a  new- 
frontage  line,  and  construction  of  new  footways,  thus 
converting  the  present  narrow  winding  street  into  a 
.-traight  road,  30  ft.  wide.  The  compensation  to  be 
paid  by  the  council  for  the  first  portion  of  land 
given  up  is  £340,  and  the  total  cost  of  the  whole  im- 
provement will  be  about  £1,200.  The  council  are  at 
present  engaged  in  obtaining  a  site  for  artisans' 
dwellings,  and  it  is  hoped  that  a  scheme  will  be 
completed  soon.  The  western  main  drainage  scheme 
has  been  carried  out  during  the  year  by  the  sur- 
veyor's department,  at  a  saving  of  £100  on  the  esti- 
mated cost.  A  scheme  for  the  extension  of  the  urban 
boundaries  is  being  prepared. 

St.     Ives     (Mr.     Sidney     Palmer, 

.M.INST.M.  AND  CO. E.,    P.A.S.I.,    boTOUgll 

surveyor,    waterworks    manager   and 

sanitary     inspector).  —  The     council 

have  one  or  two  small  works  in  hand 

for  1913  as  under:  Culvcrting  portion 

of    the    Btennack    River,    estimated 

>Sl   £360;    road  widenings  (several), 

wering   Bulbens-lane.    There   is   some  talk   of 

extending  the    West  Pier,  at  a   cost  of  £10,000,   and 

several   shelters   will   probably  be  erected  before  the 

spring. 

Salford  (Mir.  .1.  Corbett,  borough 
engineer).  In  addition  to  the 
usual    highway    -  ind  piti- 

treel    works,    the    works   in 
connection    with    the   first     ei  tion 
<>i  the'  Pendleton  relief  sewer  will 
mpleted;  also  the  reconetruc- 
and  extension  of  main  sewers 
at    I  Ham --o'-th'- Height  arid  Eccles 
New-road.    At    the    sewage    worl       additional    tanks 


will  be  provided  for  dealing  with  the  manufacturers' 
trade  wastes.  The  extensive  alterations  to  the  present 
town  hall  are  in  hand,  as  well  as  the  buildings  for 
slab-making  plant  at  the  Ageeroft  destructor.  Pro- 
vision has  been  made  for  laying  out  the  Highfield 
reservoir  site  as  a  recreation  ground,  and  the  ac- 
quiring of  an  area  of  about  45  acres  for  the  purp.-, 
of  additional  playing  fields  and  recreation  ground  is 
under  consideration. 

Scarborough  (Mr.  Harry  W.  Smith, 
Assoc. m. inst. c.e.,  borough  engineer 
and  surveyor). — A  Provisional  Order 
has  been  filed  by  which  it  is  proposed 
to  extend  the  borough  boundary  to  the 
north,  taking  in  a  small  part  of  the 
area  under  the  jurisdiction  of  the 
Scalby  Urban  District  Council.  The 
beach  bungalows  on  both  the  North  and  South  Bays 
have  proved  to  be  so  popular  with  the  visitors  and 
residents  that  the  corporation  are  extending  the  pro- 
menade in  the  North  Bay,  and  erecting  an  additional 
seventeen  bungalows  and  a  large  open  shelter.  In 
the  South  Bay,  in  the  newly  acquired  South  Cliff 
gardens,  thirteen  additional  bungalows,  conveniences, 
floral  shelter,  beach  and  bathing  shelter  and  cafe  are 
to  be  erected,  while  the  development  of  the  gardens 
with  winding  walks  and  planting  is  to  be  proceeded 
with.  The  drainage  of  the  southern  portion  of  the 
grounds  is  being  proceeded  with  preparatory  to  the 
further  development  of  this  section. 

Seaham  Harbour  (Mr.  Francis  E.  Boaz,  m.i.mun.e., 
surveyor  and  inspector  to  the  urban  district  council). 
— The  work  for  the  current  year  will  be  of  an  exten- 
sive nature,  consequent  on  the  exceptional  growth  of 
the  district,  and  will  include  the  erection  of  forty-five 
houses  for  the  working  classes,  being  the  first  section 
of  a  scheme  to  cost  £15,000.  The  whole  of  the  main 
sewers  are  proposed  to  be  diverted  to  the  south  part 
of  the  district,  and  a  scheme  for  this  purpose  is  now 
being  prepared  by  tlie  surveyor.  The  council  purpose 
taking  over  the  whole  of  the  plant  for  street  lighting. 
and  a  scheme  is  now  being  prepared  by  the  surveyor 
for  an  extended  and  improved  system.  The  council 
are  negotiating  with  tlie  North-Eastern  Railway  Com- 
pany as  to  the  details  for  a  large  subway  at  the  Prin- 
cess-road crossing,  and  intend  carrying  out  an  extensive 
improvement  at  the  Dene-road  bank  in  connection 
therewith.  An  improvement  is  to  be  made  to  the 
Lord-street  subway  by  the  council.  Further  highway 
improvements  include  Green-street  and  Ropery-walk, 
and  private  street  works,  estimated  to  cost  about 
£14,000,  are  to  be  completed  during  the  year.  The 
present  system  of  ashpit  scavenging  is  to  be  re- 
organised, and  a  public  urinal  is  to  be  completed  at 
a  cost  of  £144. 

Sedbergh  (Mr.  E.  Park,  m.inst.mun.e.,  surveyor  to 
the  rural  district  council). — During  the  year  it  is  pro- 
posed to  widen  and  improve  the  road  near  the  Sed- 
bergh union  workhouse,  and  the  bridge  at  Hawes 
Junction,  while  the  Sedbergh  and  Hawes.  main  road 
is  to  be  reconstructed.  In  the  public  health  depart- 
ment it  is  proposed  to  provide  a  water  supply  for  the 
town  of  Dent,  and  to  sewer  the  hamlet  of  Miillthrop. 
Selby  (Mr.  Bruce  McGregor 
Gray,  assoc.m. inst. c.e.,  engineer  and 
surveyor  to  the  urban  district  coun- 
cil).—The.  year  1913  will  be  a  busy 
one  for  the  council's  officials. 
Twenty-three  workmen's  houses  are 
in  course  of  erection.,  and  eighty-five 
more  are  to  be  built  during  the 
year  by  the  council,  which  will  necessitate  the  for- 
mation of  two  new  streets.  It  is  hoped  that  private 
enterprise  will  erect  most  of  the  otheT  houses  re- 
quired in  the  town,  it  being  estimated  that  300  houses 
could  be  let  at  the  present  time  without  any  diffi- 
culty. The  extension  of  the  baths  as  an  assembly 
hall  will  be  completed.  The  4  acres  of  land  recently 
purchased  will  be  laid  out  as  an  addition  to  the 
present  park.  The  council  are  also  purchasing  about 
125  acres,  of  land  adjoining  the  waterworks  at  Bray- 
ton  as  a  protection  to  their  water  supply,  and  also 
for  future  extensions  of  the  waterworks.  It  is  ex- 
pected  that  several  other  villages  in  the  Selby  rural 
district  will  obtain  their  water  supply  from  Selby, 
three  villages  having  been  connected  during  1912. 
Other  works  contemplated  include  extensions  of 
sewerage,  water  mains-,  &c,  and  a  proposed  road  and 
bridge   from  Flexley-road  to   Gowthorpe. 

Sheringham  (Mr.  F.  Hall  Smith,  m.inst.m.  and  co.e., 
P.A.S.I.,  m.r.san. i.,  engineer  and  surveyor  to  the  urban 
district  council.— The  council  have  just  leceived  sane- 
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tion  for  a  Loan  of  £1,600  for  the  following  works  viz., 
Retaining  wall  and  promenade  in  cliffs,  lift,  above 
existing  promenade,  and  shelter  in  centre  of  the  same, 
at  the  Sheringham  end  of  town;  shelter  on  septic 
tank;  extension  of  promenade  and  retaining  wall  at 
Uee  ton  end  of  town;  and  surface-water  sewer,  9-in. 
and  12-in.  pipe  .  100  tin.  yd  ..  in  Bee  ton  road.  Appli- 
cation has  l>. '''ii  mad.'  [or  a  loan  <>f  £150  for  the 
improvement  of  the  streel    lighting, 

Sheffield  (Mr.  ('.  P.  Wikr.  m.inst.i    i  ., 

engineer  and  surveyor).     In  addition 

in  the  usual  routine  work  of  the  depart- 

ni.    including    sewage    treatment,    a 

portion  of  the  scheme  for  tin-  disposal 
ii  tlic  Bheffield  sewage  (estimate, 
£270,000)  is  in  progress,  and  the  expen- 
diture "ii  this  work  during  the  year  will  probably 
amount  to  ah. mt  £15,000.  Various  important  streel 
improvements  axe  bo  he  taken  in  hand,  at  a  probable 
esl  iimated  .-"-t  of  £50,000  i  igether  n  ith  numeaous 
-mailer  improvements  and  a  number  of  tramway 
extensions,  powers  tor  which  were  included  in  the 
Sheffield  Corporation  Hill.  1912.  The  council  have 
decided  to  adopl  a  scheme  for  widening  two  Lmport- 
,ni!  thoroughfares,  ami  |.m'\  iding  a  large  open  square 
ai  the  very  busy  junction  of  these  streets.  This 
entails  the  purchase  of  a  large  area  oi  land  and 
property,  the  surplus  from  which  will  he  utilised 
for  erecting  new  market-.  The  total  cosl  of  the  scheme 
(exclusive  of  buildings)  will  he  upwards  of  £250,000. 
In  connection  with  the  scheme  a  portion  of  the  river 
Sheaf  i-  io  he  covered  over,  which  work  will  probably 
he  taken  in  hand  during  tie-  coming  year.  A  con- 
siderable amount  of  work  is  in  progress  in  connection 
with  town  planning,  and  will  he  proceeded  with 
during  the  year.  The  total  area  of  the  town-planning 
schemes  ai  present  in  hand  is  about  B,000  aeres.  It 
is  prop. '-ed  to  [uit  in  hand  I  he  widening  ami  improve- 
m. ait  of  several  bridges  over  tin;  river  Don.  at  a 
probable  oost  of  £5,000  to  £6,000.  Public  c  mven  en< 
are  to  he  erected  in  various  parts  of  the  city,  at  an 
estimated  cost  of  £3,000.  A  scheme  is  at  present 
under  consideration  for  the  erection  of  an  abattoir. 
A  site  has  been  selected,  and  negotiations  are  in  hand 
with    ihe   railway    companies   as   to   the   provision   of 

siding  accommodation.    In  addition   Io  th dinary 

work  in  connection  with  parks  and  recreation  grounds, 
portion-  of  two  new  parks  and  a  bowling  green  are 
to  he  laid  cut;  also  a  new  cemetery  with  an  area 
of  ah. ml  till  acres.  It  lias  heen  decided  to  purchase 
about  hi  acres  of  land  for  further  allot  meiits,  which 
Will   shortly    he    laid   .ml    for   that   purpose. 

Sheffield  (Mr.  W.  .1.  Habfleld,  surveyor  ol  high 
ways  and  deputy  c  bj  engineer).  -The  principal  works 
likeU  io  be  taken  in  hand  during  Ihe  coming  finan- 
cial year  by  ihe  highway  department  arc  a  follow;  : 
Highway  .     \   sum  of  £24,000  will  he  spent  on  paving 

loan   account,   partly    in>  replacing  obsolete    foi I 

paving  wiih  iiiiacc-  more  suited  i"  ihe  .require- 
ments "i  modern  traffics,  and  £55,000  i-  to  he  ex- 
pended on  the  maintenance  and  upkeep.  ..i  the 
adopted  streets  within  Hie  city.  Private  Street 
Work-.  £35,000  worth  of  work  will  he  carried  out 
under  tin-,  head.  and.  in  accordance  with  the  eil-toio 
now  adopted  by  the  corpo] atnm,  ii  will  be  dome  undi  i 
the  sanction  of  the  Local  Government  Board 
Sewers.  The  work  of  converting  rubble  and  other 
io  anitarj  sewei  i  :..  be  pushed  rapidly  forward, 
in. I  a  -urn  of  £25,000  ha-,  been  authorised  on  oapi^aJ 
account  for  this  important  -oclioii  of  the  di  i .... 
meat's  work.  A  sum  of  ahoul  Xll.uuo  has  heen 
allowed  on  revenue  account  ito  cover  the  co  I  ofsewer 

maintenance.       Tramways. —The    expenditure    uj 

tramway  renewals  and  repairs  will  probably  reach 
£40,000,  several  extensions  and  doublings  being  in- 
cluded in  this  figure.  Main,  Roads.— Of  ihe  amount 
of  £11,000  hail  I.,  the  corporation  bj  the  Road  Board 
lor  Ihe  iar-inaea,|ami,ing  0f  main  roads,  ah. ml  £7,000 
has  ahcad\  been  spent;  .and  it  is  proposed  to  com- 
plete this  work  during  the  coming-  financial  year. 
The  ordinary  upkeep  will  entail  an  cxnendiluie  of 
about  £7,000.  In  addition  to  the  foregoing,  a  large 
amount  of  private  recoverable  work,  consisting  of 
drainage,  Arc.  is  continually  being  carried  out  by  the 
department,  amounting  to  about  £18.000  per  annum. 

Shoeburyness  (Mr.  F.  Feather,  engineer  and  sur- 
veyor to  the  urban  district  council).— The  council  has 
just  received  sanction  to  borrow  £750  for  public  con- 
venience on  the  sea  front,  £250  for  shelters,  £100  for 
.-eats.  £500  for  making  up  promenade  to  Soul  hend-..ii- 
Sea  boundary,  £300  for  extension  of  water  main  to  sea 
front,  and  £2,000  tor  extension  of  gasworks.    Owing  to 


the  extensive  building  operations,  aumerous  streets  are 

Io  he  made  up  under  the  Private  .Street  Works  Act, 
1892,  plans  of  which  are  now  before  the  b.,cal  Govern- 
ment Board.  Tire  council  have  under  consideration 
the  question  of  widening  Ness-road  lo  the  coastguard 
station  to  .in  it.,  at  a  cosl  oi  £7,000.  The  work  .ho  ing 
ihe  early  part  of  mi:;  will  he  new  street  works  in  con- 
nection witli  the  promenade  and  road,  inn  it.  wide, 
in  the  older  portion  of  Shoeburyness,  near  to  the 
School  of  Gunnery.  This  work  is  now  being  carried 
.mi  departmentally.  The  council  are  m.w  considering 
the  question  of  borrowing  £2,000  for  workmen's  dwel- 
lings. 

Skegness  (Mr.  R.  II.  Jenkins,  engii ■  and  survi  yoi 

io  the  urban  districl  coun.il).  This  popular 
resort,  with  its  air  which  is  so  bracing,  is  continuing 
I"  develop  at  a  rapid  rate.  An  .--tale  of  .Ml  acres 
(including  the  park)  in  all  probability  is  about  to  be. 
developed.  The  Great  Northern  Railway  Company 
have  purchased  26  acre-  of  land  adjoining  the  presenl 
station  for  extension.-,  and  the  new  line  is  Hearing 
completion.      Ten  private  streets  are  about  to   he   made 

up  at  a  cost  of  £4,000,  and  several  road  improvements 
are  to  he  carried  out.  Surface-tarring  is  proposed  to 
he  extended.  The  Esplanade  is  ahmit  to  lie  extended, 
and  Ihe  council  are  considering  the  nece  sity  of  making 
up  the  whole  of  the  fronl  under  the  Private  street 
Works  Act.  Sewerage  extension  works  are  to  be 
eve,  ntc, I     I.,    ,|eal      efficiently     With     the      North      Shore 

estate,  including  the  installation  of  Shone'-,  ejectors. 
The  sewage  pumping  plant  is  also  to  be  augmented 
at  the  pumping  station,  and  the  surface- w  at. a 
will  probably  he  considerably  extended.  The  filter 
beds  at  the  sewage  farm  are  to  he  clean,.. I.  and  other 
work-  are  projected  for  dealing  with  the  increasing 
How.  The  council  are  considering  the  advisability  of 
purchasing  the  Pleasure  Gardens  from  Earl  Scar- 
horough. 

Skelton  and  Brotton  (Mr.  Ii.  S.   Moon,  surveyor  to 

ihe  urban  district  council).— In  addition  to  the  usual 
work  of  maintaining  ,a  large  mileage  of  roads  and 
sewers,  several  road  widening  schemes  will  he  com- 
pleted. A  joint  disposal  scheme  in  conjunction  with 
the  Loftus  Urban  District  Council  lor  new  parts  of 
ihe  di-irici    will    he   carried  out. 

Somerset     (Mr.     II      T.     Chapman, 
county    surveyor). — In   addition  to  the 

ordinary  maintenance  ol  953  miles  of 
main  road.-  and  -lit'!  county  bridges, 
several  works  of  a  special  nature  are 
projected,  including  the  surface-tar- 
ring    of     abOUt     80     llllle-      ol      lo.l.l-  ,      Ihe 

improvement      of      tin-      surface       ol 

length-    of   the    main    trunk    roads    by    the    Jayio 

Tarmac  on  the  Bath  and  Bristol  load,  and  the  sub- 
titution  of  water-bound  granite  surface  taTred  foi 
limestone  an. I  flint  on  (he  Bristol  and  Weston-supn  r- 
\i  '  ,  ...  ni  the  Bristol  and  Bridgwater  road,  and  the 
London  ami  Exeter  road;  the  improvement  bj 
'.'.el  iiiiil'-  diversions  and  new  bridges  of  the  Taunton 
and  Mniehead  road,  and  the  Dnlverton.  to  Minehead 
road;  a  diversion  about  half  a  mile  in  length,  esti- 
mated to  cost  £3,000,  at  Puxton,  on  the  Bristol  and 
Weston-super-Mare    road,    and    an    improvement    in 

Ime    and    g]  a  1 1  ion  1 .    ,•■  Uma'e.l    lo    c.-l     £2,500,    including 

the  rebuilding  of  Yenston  Bridge,  on  the  Wincanton 
and  Stalbridge  road.  Widening  corners  ami  opening 
"ill  ihe  view  at  dangerous  cross  roads  will  he  dealt, 
with  as  opportunity  occurs  during  the  year,  and 
probably  live  county  bridges  will  be  rebuilt. 

Southampton      (Mr.      J.      A. 
Growth  eh,      a  ssoc.m.inst.c.e., 

borough  iimi  i  and  sur- 
veyor and  architect  to  ihe 
Education  ( ommil  tee).  The 
'following  is  a  brief  description 
oi  the  work  in  hand  ami  con- 
templated: Private  Streets. — There  .are  at  p 
plan-,  estimates,  &c,  being  prepared  for  thirty 
-licet-      Contract-  have  recently  been  let   for  making 

up  a    g I    many  private   streets.     This   work   is   now 

ling.  Schools.  —  One  elementary  schooj  for 
I  200  scholars  is  now  in  course  of  erection;  the  first 
half  is  now  in  use,  and  the  remainder  will  be  finished 
at  as  early  a  date  a-  possible.  A  tender  for  another 
elementary  -.choo]  for  1.230  scholars  was  accepted  by 
the  council  at  a  recent  ineetin'j'.  and  the  work  of  erec- 
tion will  he  commenced  a1  ..nee.  Plan*  for  eblarg- 
ing  one  of  the  smaller  schools  are  now  in  i 
and  before  the  Board  of  Education,  and  this  work 
will  no  doubt  be  proceeded  with  as  Boon  a-  the  -anc- 
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tion  has  been  received.  Tramway  Depot.— One  of 
the  tramwav  depots  is  being  extended  in  order  bo 
cope  with  the  natural  growth  of  the  tramway  system. 
Asphalt  Macadamising.— The  corporation  are  coating 
a  iaTg  ,  carriageways  with  asphalt-macadam, 

and  3  exp     ted  this  type  of  road   coating  will   be 

largely  substituted  for  flint  and  gravel  and  ordinary 
r-bound  macadam  in  the  coming  year.  Sewage 
Disposal. — The  council  have  under  consideration  the 
question  of  the  reconstruction  of  the  sewage  disposal 
work-  i    the   sub-districts,  having  a  present 

population  of  5,000  people,  with  a  prospective  popu- 
lation of  three  time-,  that  number.  Cemetery.— The 
whole  of  the  work  at  the  new  cemetery,  which  has 
an  area  of  50  acres,  having  been  completed,  chapels, 
lodge,  and  other  necessary  buildings  and  boundary 
wall  erected,  and  subsoil  drains  laid,  the  cemetery  is 
now-  ready  for  use.  Baths.— Recently  fourteen  slipper 
baths  were  added  to  the  western  shore  baths,  and 
the  council  are  now  considering  the  question  of 
erecting  several  baths,  each  consisting  of  twelve  or 
fourteen  slipper  baths,  in  several  oi  the  suburbs. 
i;  [use  Destructors.  —  The  council  have  under  con- 
sideration schemes  for  erecting  refuse  destructors  at 
suburban  depots.  These  will  consist  of  three  or 
Eour  cell-  each.  Boilers  will  be  provided  for  raising 
ige.  Isolation  Hospital— Plans  are  being  pre- 
I  for  adding  twelve  bedrooms  to  the  administra- 
tion block  at  this  hospital,  this  accommodation  being 
owing  to  the  recent  additions  to  the 
pavilions.  Tuberculosis  Dispensary.— A  large  resi- 
dence has  been  purchased  and  fitted  up  for  use  as  a 
tuberculosa  dispensary.  Fire  Station.— Plans  have 
1 a  prepared,  and  are  now  before  the  Local  Govern- 
ment Board,  for  a  small  fire  station  in  the  suburbs, 
the  cost  being  £1,000  (exclusive  of  land).  Conveni- 
ence.—The  sanction  of  the  Local  Government  Board 
has  been  received  to  the  borrowing  of  £1,150  for  a 
small  underground  convenience,  and  the  construc- 
tion of  this  will  be  proceeded  with  at  once.  Free 
Library.— The  Free  Library  Committee  have  had  under 
consideration  the  erection  of  a  branch  free  library, 
and  as.  soon  as  a  site  has  been  obtained  the  plans 
will  be  proceeded  with.  Buildings. — Last  year  plans 
for  400  houses,  shops  and  complete  buildings  were 
submitted  to,  and  approved  by,  the  council.  At 
sent  everything  points  to  an  exceptionally  busy 
year  in  the  building  trades.  The  corporation  have 
leased  11  acres  of  land  which  they  have  recently 
reclaimed  for  use. 

Southend-on-Sea  (Mr.  Ernest  J. 
Elford,  m.inst.o.e.,  borough  engi- 
neer and  surveyor).— The  new  main 
sewerage  and  sewage  disposal  works, 
estimated  to  cost  £160,000,  are  near- 
ing  completion  ;  approximately 
£115,000  has  already  been  expended. 
Practically  the  whole  of  the  deep- 
level  sewers  are  completed.  The  per- 
colating filters,  covering  3  acres  in  area,  will  be  finished 
early  in  the  year,  and  the  erection  of  the  pumping 
statioir  and  machinery  is  being  proceeded  with.  A 
refuse  destructor,  costing  £11,000,  is  under  construction 
and  will  be  completed  during  the  year.  A  Parlia- 
, iy  Bill,  seeking  county  borough  powers  and  the 
Qsion  of  the  present  borough  boundaries  by  the 
inclusion  of  the  Urban  District  of  Leigh-on-Sea  and 
part  of  the  parish  of  Eastwood,  is  being  promoted.  An  ad- 
ministrative block  at  the  borough  sanatorium,  costing 
approximate!!  £5,000,  will  be  completed  in  a  few 
month-.  A  swimming  bath,  costing  £8,000,  is  in  course 
of  construction,  and  it  is  hoped  will  be  finished  by 
the  summer.  A  further  extension  of  the  Western 
Esplanade  will  probably  be  proceeded  with,  the  esti- 
mated cost  of  the  whole  extension  being  £52,000.  A 
reinforced-concrete  loading  pier,  estimated  to  cost 
£11,000,  is  under  construction,  and  will  be  finished 
during  the  year.  The  new  tramway  boulevard  scheme 
be  eastern  end  of  the  borough  is  well  in  hand, 
and  will  probably  be  completed  during  the  present 
year.  The  total  estimated  cost  is  £45,000.  A  lodge 
and  refreshment  room  at  Bouthchnrch  Park,  costing 
£1,000,  will  be  completed  early  in  the  year.  The  cor- 
poration have  recently  obtained,  under  a  Provisional 
r,  powers  ;  fraction  of  a  pier  at  West- 

cliff,    and    for    improvement    works  on  the  ex 
i-  probable  that  the  lattei 
£24,000)   may  be  commenced   during   the 
current  year.     I  eet  works   will    proceed    b 

usual,  and  the  expenditure  for  this  purpose  will  pro- 
bably be  £30,000.     It  ie  anticipated  that  a  consider 

public   road   will    be    resurfaced    with   tar- 
i  or  tar-dressed. 


Southport  (Mr.  A.  E.  Jackson,  assoc.m.inst.c.e., 
borough  engineer  and  surveyor). — The  extension  of 
South  Marine  Gardens,  and  laying  out  of  New  Fair- 
ground, to  cost  £10,000,  is  in  hand.  Other  works  con- 
templated are  alterations  to  town  hall;  new  fire 
station  and  science  and  art  schools;  Birkdale  town- 
planning  scheme,  2,848  acres;  Hesketh  estate  town- 
planning  scheme,  387  acres;  Ainsdale-Birkdale  sewer- 
age scheme,  £60,000;  and  resurfacing  and  tar-spraying 
of  roads.  A  Bill  has  been  deposited  in  Parliament 
for  power  to  make  numerous  street  improvements, 
dredging  and  improving  sea  channels,  and  running 
trolley  vehicles  and  motor-omnibuses. 

South    Shields    (Mr.    Leslie    Rose- 

VEARE,        ASSOC.M.INST.C.E.,        borough 

engineer  and  surveyor). — In  addition 
to  the  usual  routine  work  the  following 
l|fi^g^^[J  works  are  projected  for  1913:  Roads. — 
iuf^-^iJi.  Kepaving  several  streets  with  granite 
setts  on  concrete,  a  contract  for  a  por- 
tion of  which,  at  £2,690,  has  just  been 
Jet.  The  partial  diversion  of  portions  of  West  Holborn 
due  to  the  construction  of  a  new  dock.  It  is  proposed 
to  proceed  with  schemes  to  divert  a  length  of  the 
main  road  to  Newcastle  470  yds.  long,  and  the  con- 
struction of  a  short  cut  on  the  Jarrow  road,  including 
the  erection  of  a  new  bridge  over  the  river  Don. 
Sewerage  Works. — A  scheme  for  the  drainage  of  the 
foreshore  properties,  including  about  1,330  yds.  of 
sewers  and  an  ejector  station,  is  to  be  carried  out. 
About  235  yds.  of  3-ft.  brick  culvert  is  proposed  to  be 
laid  in  the  centre  of  the  town,  together  with  various 
extensions  of  pipe  sewers  in  other  parts  of  the  borough. 
Parks,  &c. — A  new  bowling  green  is  in  hand,  a  bowd 
house,  costing  £250,  is  to  be  erected  in  the  West  Park, 
and  about  337  yds.  of  railing  erected  in  the  South 
Marine  Park.  The  extension  of  the  Harton  cemetery, 
comprising  19  acres,  is  to  be  enclosed  with  a  railing 
1,200  yds.  in  length.  The  development  of  the  foreshore 
is  to  be  proceeded  with,  the  work  including  two 
groynes,  and  a  lavatory  and  shelter,  costing  £1,517,  is 
to  be  erected.  General. — Schemes  for  a  dispensary 
have  been  adopted,  and  plans  have  to  be  prepared 
for  a  proposed  tuberculosis  hospital.  A  complete  in- 
stallation of  new  lavatories  for  the  Cone-street  schools 
is  about  to  be  advertised.  Plans  for  the  erection  of  a 
new  wharf  and  transit  shed,  together  with  a  dock 
for  refuse  hopper,  are  in  course  of  preparation.  Build- 
ings in  course  of  erection  in  the  borough  include  two 
large  picture  halls,  seating  2,240  and  1,170  persons 
respectively,  also  a  Roman  Catholic  school. 

Southwold  (Mr.  James  S.  Hurst, 
borough  surveyor). — Works  con- 
templated here  during  the  year- 
include  the  erection  of  additional 
groyne  at  the  north  end  of  the 
Shire  Cliff  protection  works,  the 
laying  out  of  the  greens  on  sea 
front,  treating  of  the  chief  roads 
in  the  borough  with  tar,  the  carry- 
ing out  of  a  scheme  of  housing  for  the  working  classes, 
the  provision  of  additional  allotments,  and  the  usual 
works  of  street  improvements,  sewerage,  and  so  forth. 

^  Stoke-upon-Trent      (Mr.     A.     Burton, 

•SjR  assoc.m.inst.g.e.,  f.s.i.,  borough  sur- 
veyor).—After  an  exceedingly  busy  year, 
the  work  of  bringing  into  working  order 
the  administration  of  the  federated  area 
is  almost  an  accomplished  fact.  Never- 
theless, this  year  promises  to  bring  for- 
ward an  abnormal  amount  of  work.  In 
addition  to  the  ordinary  maintenance  of 
over  150  miles  of  roads,  several  important  street  im- 
provements and  road  paving  works  are  to  be  carried 
out,  and  the  council  intend  to  make  up  a  large  num- 
ber of  private  streets  under  the  Private  Street  Works 
Act,  1892.  Application  has  been  made  to  the  Local 
Government  Board  for  a  loan  of  £11,000  for  the  pro- 
vision of  a  Large  scheme  of  surface-water  drainage  in 
the  Burslem  district,  and  variousi  works  of  sewer 
construction  and  reconstruction  will  be  carried  out. 
A  comprehensive  scheme  of  main  road  wMenings  has 
been  considered,   and   many   improvement  lines  have 

been  adopted  by  the  council  in  i oee.tion  therewith. 

Sanction  has  been  obtained  i the  Local  Govern- 
ment Board  to  the  preparation  of  a  plan,  under  the 
Housing  and  Town  Planning  ^ct,  L909,  for  an  area 
i,,    BuTslem,   and   application    wild    be    made   shortly 

e  her    large    area    in    the    county    borough.     The 

ems   Of   the    Stoke   Town    Hall    are    completed, 

and    the    joiio-Aing   works   are    nearing   completion: 

New  central  power  house  at  Hanley;    new  technical 
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i  olkg>e  Longton  To*  o  EJaU  retmodelMiig  .  extensions 
to  electricitj  works,  Burslem  and  Stoke;  Tontine- 
square  conveniences;  and  Tunstnl I  Market  roof  re- 
covering. The  following  builddnga  are  wmteompiLated : 
New  fire  stations  al  Stoke  and  Hanley;  new  police 
stations  at  Fenton  and  BuTslem;  public  dispensary, 
under  the  Insurance  Act. 

Stafford  (Mr.  Wm.  Plant,  assoc.m. 
inst.c.e.,  borough  engineer  and  surveyor). 
A  scheme  is  now  in  course  of  preparation 
foT  the  provision  of  sixty  working-class, 
dwellings,  the  erection  of  which  will  com- 
mence at  an  early  date  The  corporal  ion 
are  laying  out  two  building  estates  to 
accommodate  750  houses.  The  borougli  isolation  hos- 
pital will  be  considerably  enlarged  during  the  year 
in  provide  aceomimodation  for  patients  from  the  rural 
district.  The  new  Carnegie  Free  Library,  now  in 
course  of  erection,  will  be  completed  during  the  year. 

A   ache has  been   prepared    lor  a    new   road   from   the 

Lamascotes  across  the  vallej  of  the  river  Sowe  to 
Liehfield-Toad,  and  <m  application  is  now  before  the 
Local  Government  Board  for  sanction  to  a  loan  ol 
£10,000  to  carry  out  the  work.  An  entirely  new  code 
of  building  by-laws  will  conn-  into  operation  during 
the   year. 

Staffordshire  (Mr.  .1  \mi-s  Moncur,  assoc.m.tnst.c.e.. 
county  surveyor). — The  schemes  for  the  work  out  of 
the  ordinary  for  the  ensuing  yeai  have  not  ye1  hen 
considered. 

Stretford  (Mr.  Ernes?  Wma:.u,i,.  p.b.i  . 
surveyor  to  the  urban  district  council).  - 
/^B  W&2\  The  extension  of  the  Technical  Institute 
PHkSSSH  '«  Hearing  coin  pi  i' (ion  and  will  .shortly  he 
Opened;  and  the  extension  of  the  town 
hall  and  new  adjacent  baths  will  be 
finished    during    the    year.     Tenders    are 

invited  for  t he  ei set i f  a  new  <> mcrete 

._  masonry  bridge  and  approaches,  5U ft.  wide  i  ei 
the  Bridgwater  Canal  on  the  Chestei  (main)  road,  and 
the  jchame  is  expected  I  i  be  completed  during  the 
year-.  Another  (the  seventh)  new  elementary  school 
is  to  he  erected.  Private  street  works,  to  the  value  of 
•nine  £13,000,  are  scheduled,  besides  public  street  re- 
paving  bo  the  amount  of  about  £7,000.  These  are  1" 
be  done  in  granited  rock  asphait.  The  widening  of 
Edge-lane— a  thoroughfare  to  Cborlton  from  10yds.  to 
18 yds.,    co-extensive    with     Longford     Park    to    the 

di.-irici      boundary,     is     alio     to     he     carried    out.     The 

develo] al    of   tin-    new    park   of  70   acres   has   made 

good  progress,  and  will  he  continued.  A  length  of  road 
widening  is  proposed  in  Derbyshire-lane,  also  several 
minor  street  widening  improvements.  An  extension 
of  the  main  drainage  system  due  to  the  growth  of 
population  is  proposed,  besides  contingent  extension 
work-  at  the  sewage  farm.  Smaller  items  of  improve- 
ment and  growing  maintenance  w;li  add  to  h  busy 
year's   work. 

Stroud  (Air.  G.  P.  Milnes.  assoo.m.tnst.c.e.,  engi- 
neer to  the  urban  district  council).— Loans  having 
been  sanctioned  by  the  Local  Government  Board,  it 
is  proposed  during  the  year  to  undertake  the  entire 
remodelling  of  the  sewage  disposal  works,  including 
an  effluent  drain  about  :;  mile  long,  and  the  erection 
of  a  refuse  destructor.  The  contract  for  tie.'  latter 
work  has  been  let  to  Messrs.  Manlove,  Alliott  &  Co., 
of  Nottingham.  On  behalf  of  the  Joint  Burial  Com- 
mittee Air.  Milnes  has  prepared  drawing-  and  esti- 
mates for  the  extension  of  th.'  cemetery  at  Stroud. 
This  matter  is  now  before  the  Local  Government 
Board,  and  it  is  hoped  that  the  work  will  be  proi  eed  I 
with  during  the  year. 

Sudbury,  Suffolk  (Mr.  W.  Ironside 

Tait,    a.m. inst.c.e..    p.a.s.i.,  borough 
and  waterworks  engineer).— No  works 

.of  importance  axe  contemplated 
during  1913.  The  council  have  com- 
pleted the  erection  <>f  an  isolation 
hospital  of  twelve  beds  during  1912, 
and  brought  up  the  main  roads  to 
the  requirements  of  the  West  Suffolk 
County  Council,  who  have  adopted  about  5  mile-  of 
roads.'  The  question  of  providing  a  new  pumping 
plant  at  tire  waterworks  i-.  at  present  engaging  tin 
attention  of  the  council,  ami  steps  maj  po  ibly  he 
taken  during  the  year  to  put  down  nev  engines  and 
pumps,  together  with  the  erection  of  a  standpost  to 
increase  the   pressure   in  the   borough. 

Sunbury-on-Thames  (Mr.  Harold  F.  Coales, 
assoc.m. inst.c.e.,  engineer  and  surveyor  to  the  urban 


district  council). — Application  has  been  made  to  th.' 
Local  Government  Board  for  sanction  to  a  loan  of 
£2,500  for  sewerage  purposes.  It  is  proposed  to  instal 
a.  new  ejector  station  on  Sunbury  Common,  consist- 
ing of  two  SOU-gal-lon  "Shone"  ejectors,  and  to  in- 
crease the  engine  power  at  the  sewage  works  by  re- 
placing a  12i  b.h.p.  oil  engine  with  a  40  b.h.p.  gas 
engine  working  on  suction  gas,  and  driving  a  new- 
air  compressor.  The  Metropolitan  Water  Board  have 
deposited  a  Bill  in  Parliament  for  power  to  construct 
a  uew  conduit,  filter-beds,  railway  and  incidental 
works  which  affect  the  district  to  a  considerable  ex- 
tent; power  will  also  he  given  to  the  council  under 
the  Bill  to  acquire  land  and  execute  road  widenings 
at,  Charlton,  where  a  new  reservoir  of  the  board  is 
to  be  commenced  the-  year.  In  view  of  the  increas- 
ing traffic  through  the  district,  (he  principal  roads 
"ill  again  he  tar  painted,  and  several  dangerous 
corners  rounded  and  improved.  Negotiations  are  in 
progress  for  widening  and  making  up  Laytons-lan 
under  the  Private  Street  Works  Act.  Better  bathing 
accommodation  at  the  council's  bathing-place  will 
he  carried  out  in  the  spring. 

Sunderland    (Mr.    J.   W.   Moncur, 

M.INST. C.E.,  F.I.S.E.,  horough  engineer 

and  surveyor).— This  corporation  are 
contemplating,    during   the    present 

year,  the  following  works— viz.,  golf 
course  at  Roker.  open-air  salt-water 
plunge  and  swimming  baths  at  Roker, 
Moral  hall  at  Roker,  extension  of 
industrial  school,  and  the  pro- 
vision of  a  new  day  training  college.  The  Highways 
Committee  have  carried  out  during  the  pas!  year  many 
improvements  in  street  widening,  and  substituting 
wood  paving  for  macadam  in  the  main  streets  in  the 
horough. 

Surrey    (Mr,     Alfred     Dryland, 

M. INST.C.E.,     e  -unity     surveyor). — The 

principal  works  to  be  carried  out  in 
1913  include  the  widening  of  King- 
ston bridge,  the  completion  of  a  ferro- 
concrete bridge  of  70  ft.  span  over  the 
Wey  at  Guildford,  and  scheme-  tire 
under  consideration  for  widening 
Cobham  Bridges  on  the  Portsmouth 
hoped   to   make   further   progress   with   the 

surface    of    the    principal    traffic 
us  macadam. 


Windows 
Road.     It 
conversion   of    the 
arteries  to  bitumin 


Sutton  Coldfield  (Mr.  W.  A. 
H.  Glarry,  assoc.m. inst.c.e., 
borough  surveyor  and  engineer). 
— Having  received  the  permission 
of  the  L  teal  Government  Board 
to  prepare  a.  scheme  for  town 
planning  an  area  of  6,400  acres 
of  the  horough,  the  prepa  fa  t  io  1 1 
of  the  necessary  plans  and  docu- 
ment.- will  form  an  important  pail 
of  the  work  of  the  surveyor's  department.  The  area  in- 
clude- all  laud  likely  to  l.e  developed  for  many  years. 
Tendi  1  are  being  obtained  for  an  electricity  sub-station 
in  one  of  the  outlying  districts.  At  least  one  elemen- 
tary school  will  need  enlarging,  and  a  refuse  destruct  ir 
built  to  obviate  the  objectionable  tipping  on  land, 
while  a  movement  is  being  made  to  build  a  public 
free  library  in  the  centre  of  the  town.  Many  widen- 
ings are  arranged,  and  will  he  made  as  soon  as 
possible,  and  the  ordinary  work  of  sewering,  road 
construction  and  building  development  of  the  borough 
w  ill  he  continued. 

Sutton-in-Ashfield  (Mr.  Walter  Burn, 
assocm. inst.c.e.,  engineer  and  surveyor 
to  the  urban  district  council). —The  con- 
•retc  tube  sewer  contemplated  for  this 
ivear  has  not  been  carried  out,  but  it  is 
hoped  to  do  so  during  the  coming  year. 
It  1-  intended  to  apply  for  a  loan  to 
carrj  out  a  number  of  private  .street  im- 
works.  It  is  proposed  to  build  a  new 
fire  station,  also  a  public  convenience.  Several 
widenings  and  improvements  are-  to  he  carried  out, 
the  most  important  of  which  is  in  LoW-Str< 
which  a  Local  Government  Board  inquiry  has  just 
been  held  for  the  borrowing  of  £600  for  the  purchase 
of  the  necessary  land.  It,  is  proposed  to  make  the 
storm-water  beds  at,  the  sewage  disposal  works  into 
tank-,  .and  lay  a  duplicate  storm-water  sewer,  and 
11  ry  out  levelling  work  at  the  farm.  It  is  in- 
to lay  a,  considerable  amount  of  tar-macadam 
and  carry  out  tar  spraying. 


pi'ovement 


232 


THE    SURVEYOR    AND    MUNICIPAL 


January  31,  1913 


Sutton,  Surrey  (Mr.  Wm.  Hedley 
Gbieves,  surveyor  to  the  urban  dis- 
trict council).— During  the  past  year 
the  policy  of  improving  the  main  and 
idary  i oads  has  been  follow ed ; 
1,000  sq.  j  ds.  of  wood  paving  in  the 
i-street,  and  6,000yds.  of  Mex- 
phalte  mi  the  London-Brighton  main 
i  iad  have  been  laid.  Again,  nearly 
20  miles  of  roads  were  tar-sprayed 
during  the  summer  months,  and  will  be  continued  next 
summer.  A  town-planning  scheme  is  in  course  of 
preparation;  a  now  100-ft.  sprinkler  is  being  con- 
-tructed  at  the  sewage  disposal  works,  and  will  be 
completed  next  year;  the  council  have  just  purchased 
grounds  which  will  be  laid  out  as  a  public  park; 
:;  acres  of  land  will  be  conveyed  to  the  county  council 
for  the  purpose  of  erecting  a  secondary  school  for  boys; 
a  secondary  school  for  girls  is  also  under  consideration, 
and  an  option  for  the  purchase  of  the  land  has 
already  been  secured  by  the  county  council.  One 
hundred  acres  of  land  on  the  Rose  Hill  estate  is  being 
oleveloped  on  garden  suburb  lines,  and  when  completed 
will  make  an  addition  of  over  800  houses  to  the  dis- 
trict. Advantage  is  being  taken  of  this  opportunity 
of  widening  the  main  road  for  a  length  of  about  .V  mile 
t  i  a  width  of  t>o  ft.,  and  the  work  of  widening  will  be 
c  immenced  shortly.  The  Sutton  to  Wimbledon  rail- 
-  likely  to  become  an  accomplished  fact.  The 
company  are  seeking  powers  for  extending  their  line, 
and  it  is  believed  the  work  will  be  commenced  within 
-ix  months.  This  will  make  a  new  route,  via  Wim- 
bledon, to  London,  and  will  open  out  a  good  deal  of 
building  land  The  railway  company  are  proposing 
to  reconstruct  the  bridge  carrying  the  road  over  the 
mi  Downs  line. 

Swindon  (Air.  H.  J.  Hamp,  assoc.m. 
inst.c.e.,  borough  surveyor). — During  the 
year  it  is  expected  that  the  extensions 
to  the  sewage  disposal  works  will  be  com- 
menced, at  a  cost  of  £24,000.  The  works 
comprise  conversion  of  contact  beds  into 
percolating  filters,  with  travelling  distri- 
butors, for  primary  treatment  of  the 
effluent,  and  2  acres  of  percolating  beds  with  fixed 
spray  jets  for  secondary  treatment;  also  the  provision 
of  a  pumping  station.  Plans  are  being  prepared  for 
w  idening  and  improving  Coate-road,  at  an  estimated 
cost  of  £3.500.  The  work  of  laying  out  the  new  ceme- 
tery site  is  well  in  hand.  The  land  drains  are  being 
laid  and  the  roads  and  fences  are  being  proceeded 
with;  the  chapel  and  lodge  will  probably  be  erected 
during  the  summer.  Public  conveniences  are  bo  be 
i  at  the  Whale  Bridge  and  the  County  Ground. 
Fifty  private  back  roads  and  several  streets  are  to  be 
made  up  during  the  year. 

Swinton  (Mr.  Horace  Birks.  engineer  and  surveyor 
to  the  urban  district  council).— In  the  coming  year 
new  waterworks  will  be  completed.  In  1911  Parlia- 
mentary powers  were  obtained  for  borrowing  £10  000 
for  the*  works.  A  well  has  been  sunk  which  yields 
20,000  gallons  per  hour.  Tenders  for  plant,  including 
softening  plant  and  filter.-:,  have  been  let.  Other  works 
of  enclosing  and  laying  out  a  recreation  ground 
and  making  up  several  private  street.-,  also  minor 
improve  I  sting  i  iads  and  footpaths. 

Taunton     (Mr.      David     Edwards, 

assoc.m. inst.c.e.,     borough    ens-i a 

pfc'fJJ,.    ;ni<1    surveyor).— It     is     expected     to 
y>lizc~£~^-~ \i&'    commence  a  scheme  for  the  erection 
of    workmen's'    dwellings    in    String- 
lane,  at  a  cost  of  £158  per  house,   in- 
to be  let  at  a  rent  of  4s.  per 
week.    Twelve    of    the    houses  'will 
shortly    be     let    by     contract.       'Me 
council  will  also  i  'he  work  ol     ea 

by  direct  labour,  a   subject  which  has    been    under 
ime    years.    The    borough     sur- 
veyor's estimate  for  the  work  shows  a  saving  ol   £200 

num  on  the   -        Q'1   contracts.    Tl 

tion  of  an  overflow  weir  200  ft.   long  will   be  carried 
out  on  the  river  'I  '  ton  of  the 

ad     improvemei. 

ons,  and  private  streel  improvements  are  con- 
templated, and.   with    I  lal  3  ►utin«        irk,  it  is 
i    ■              ill   be  a  busy  year. 
Tenterden  (Mr.  W.  L.  C.  Tukneb,  borough 
\  -<•!,  :  ad  outfalil  works 
in    connection    therewith,    has    been    prepared,    and, 
subject  to  Local  Government  Board  sanction,  will  lie 

!-<l  with.    The  tar-painting  of  road     a 
to  be  increa-ed.  and  a  portion  will  be  made  up  with 


fair-macadam.     The   O'ther   work   will   be  of  the  usual 
routine  character. 

Tenby  (Mr.  B.  Mort.ey,  m.b.san.i., 
borough  surveyor,  water  and  harbour 
engineer).  In  addition  to  the  ordi- 
nary works  of  maintenance  through- 
out the  borough,  the  council  will 
further  consider  the  scheme  presented 
for  the  reconstruction  and  extension 
of  the  western  outfall  sewer  as  well 
as  the  reconstruction  of  the  low-level 
sewers.  Granite  macadam  will  again  be  substituted 
for  limestone  on  some  of  the  main  thoroughfares,  and 
surface  tar-spraying  will  be  extended  practically  to  all 
the  main  roads  in  the  borough.  The  erection  of  shelters 
and  sanitary  conveniences  for  both  sexes  will  also 
receive  attention,  plans  of  which  have  already 
been  prepared  by  the  borough  surveyor,  as  well  as 
the  scavenging  and  disposal  of  refuse.  Various  works 
will  be  carried  out  on  the  Royal  Victoria  Pier,  and 
a  housing  scheme  will  probably  be  prepared  during 
the  ensuing  year. 

Tetbury,  Clos.  (Mr.  T.  V.  H.  Davison,  surveyor  and 
water  engineer  to  the  urban  district  council). — The 
District  Council  of  Tetbury,  Glos.,  have  under  con- 
sideration the  question  of  improving  the  water  supply 
of  the  borough.  The  question  is  whether  a  new  bore- 
hole, 14  in.  in  diameter,  should  be  sunk  at  the  present 
works  to  a  depth  of  400  ft.  in  the  inferior  oolite,  or 
an  open  well  with  galliers  be  sunk  in  the  great  oolite, 
or  a  new  site  be  obtained  to  the  west  of  the  town  for 
sinking  the  new  well.  The  council  are  also  considering 
the  question  of  reforming  and  improving  several  of  the 
streets  in  the  town,  as  they  are  considered  too  high 
in  the  centre  under  the  altered  conditions  of  tar  spray- 
ing of  the  surface.  It  is  suggested  that  the  streets 
should  be  picked  up,  a  large  amount  of  materials 
removed,  and  a  new  surface  formed  with  tarred  stone. 
The  improvements  at  the  sewage  disposal  works  are 
now  nearly  completed,  and  the  works  are  giving  great 
satisfaction.  They  are  situated  close  to  the  town, 
and  surrounded  by  popular  walks,  and  near  the  main 
road  to  Malmesbury  and  Cottage  Hospital.  No 
nuisance  is  experienced,  either  in  the  matter  of  offen- 
sive emanations  or  of  pollution  by  the  effluent  to  the 
lake  in  a  private  park. 

Thornton-le-Fylde  (Mr.  H  Fenion,  surveyor  and 
inspector  of  nuisances  to  the  urban  district  council). 
— It  is  expected  that  during  the  year  many  improve- 
ments to  the  Cleveleys  portion  of  the  district  will 
be  carried  out,  including  the  paving  of  a  section  of 
the  promenade  and  provision  of  much  needed  public 
shelters  and  sanitary  conveniences.  In  addition  to 
the  tar  spraying  and  resurfacing  of  the  principal 
roads,  several  widenings  will  be  completed.  General 
extensions  will  be  made  at.  the  gasworks  to  cope  with 
the  rapid  growth  of  the  district.  Every  preparation 
is  being  made  for  the  adoption  of  a  scheme  of  town 
planning  for  the  district,  the  physical  features  of 
which  are  very  favourable  to  extensive  developments 
as  a  residential  locality. 

Tintwistle  (Mr.  S.  E.  Kextlewell,  surveyor  to  the 
rural  district  council). — The  rural  district  council  re- 
ceived sanction  last  June  to  a  loan  being  raised  to 
carry  out  a  scheme  for  sewerage  and  sewage  dis- 
posal works,  prepared  by  the  council's  engineers, 
Messrs.  Brady  &  Partington,  a.mm.i.c.e.,  of  Chapel- 
en-le-Frith  and  Stockport.  The  Mersey  and  Irwell 
Joint  Committee  has  for  some  time  been  urging  the 
council  to  provide  some  efficient  means  of  improving 
the  sanitary  conditions  of  the  district,  as  the  old 
soughs  and  drains,  which  received  all  the  sewage 
matter  of  the  village,  discharged  into  the  river 
Etherow  and  caused  pollution.  The  contract  has 
:  Lei  to  .Messrs.  Daniel  Eadie  &  Co.,  Limited. 
Stockport,  .and  the  work  is  well  advanced. 

Todmorden  (Mr.  J.  A.  Heap, 
borough  surveyor  and  waterworks 
engineer).— In  addition  to  the  usual 
work  of  maintaining  the  large  mileage 
of  main  roads,  highways,  and  sewers, 
the  following  works  arc  projected  by 
this  authority  for  the  present  year: 
Widening  of  Burnley-road,  paving  a 
portion  of  Burnley-road  with  granite  setts,  private 
street  improvement  works  on  the  Roomfiekl  estate 
and  at  Cornholme,  storm-water  tanks  at  the  sewage 
disposal  works,  sewerage  of  several  districts,  comple- 
tion of  Castle  Hill  council  school,  and  'belters  and 
bowling  greens  at  Centre  Vale  Park. 
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Tonbridge  (Mr.  W.  Laurence 
Bradley,  engineer  and  surveyor  to 
the  urban  district  council). — The 
principal  work  for  the  ensuing  year 
will  be  the  completion  of  the  isola- 
tion hospital,  widening  of  the  Great 
Bridge,  the  probable  widening  of  a 
portion  of  the  High-street,  an  exten- 
sion at  the  electric  light  works,  the 
completion  of  the  county  school  for  girls,  Sussex-road 
elementary  school,  an  extension  to  the  cemetery,  in 
addition  to  a  certain  amount  ol  sewerage  and  private 
street  works. 

Tonbridge  (Mr.  Frank  Harris,  engineer  and  sur- 
veyor to  the  rural  district  council).  —  The  council 
have  under  consideration  the  erection  of  workmen's 
dwellings  over  practically  the  whole  of  the  district, 
together  with  the  closing  of  several  insanitary  areas, 
the  making  up  of  Hiklen  Park-street,  in  the  parish 
of  Hildenborough,  the  widening  and  improvement  of 
roads  and  dangerous  corners,  sewer  extensions  in 
several  parts  of  the  district,  an  extended  use  of 
tarred  rag  macadam,  the  purchase  of  plant  for  the 
treating  of  road  surfaces  on  the  principle  adopted  by 
the  county  surveyor,  and  the  tar-painting  of  about 
250,000  super,  yds.  of  road  surface.  The  redrainage 
of  the  union  workhouse  will  also  lie  carried  out. 

Torquay  (Air.  II.  A.  Garrett, 
assoc. m. inst. c.e.,  M.s.l.,  borough  engi- 
neer, surveyor  and  harbour  engineer). 
— The  works  projected  for  1913  include 
the  construction  of  a  large  underground 
public  convenience  for  ladies  and 
gentlemen,  at  Castle-circus,  at  an  esti- 
mated cost  of  £2,000;  a  further  exten- 
sion ol  the  bathing  platform  at  Torre 
Abbey  Sands  (£500);  the  construction  of  a  swimming 
bath  (£7,000);  the  conversion  of  the  existing  bath 
saloons  into  up-to-date  medicap  baths  (£8,000);  the 
erection  of  a  shelter  at  Oorbyns  Head  (£400);  ;i 
covered  fish  market  on  the  fish  quay  (£350):  a  tram- 
way passenger  shelter  and  waiting-room,  Torbay- 
road  (£350);  road  widening  works,  Torre  Station  road- 
scheme  (estimates  in  course  of  preparation,  probable 
cost,  with  compensation  for  land,  £3.500):  redecking 
part  of  Princess  Pier  (£390):  various  new  roads 
(£1,000);  other  minor  works,  such  as  extensions  to 
-ewer.-,  improvements  to  pleasure  grounds  and  pro- 
menades (£1,500);  and  further  wood  paving  to  main 
streets  (£3,000). 

Tring  (Mr.  S.  S.  Getting s,  Assoc. m. inst. c.e.,  sur- 
veyor to  the  urban  district  council). — During  the  past 
year,  in  addition  to  the  ordinary  maintenance  of  high- 
ways, all  main  roads  having  a  flint  surface  have  been 
strengthened  and  surfaced  with  granite,  the  work  cost- 
ing about  £1,500.  towards  which  the  Road  Board  are 
contributing  £342.  The  council  have  decided  to  tar- 
spray  all  main  roads  with  refined  tar  during  the 
coming  season,  at  an  estimated  cost  of  £270.  and  have 
instructed  the  surveyor  to  purchase  the  necessary 
plant  for  executing  same  departmentally.  The  council 
have  decided  to  make  up  Longfield-road.  and  to  lay 
the  foul-water  sewer  in  Beaconsfield-road,  under  the 
Private  Street  Works  Act,  the  contract  price  for  W'irks 
being  £2,410,  and  to  extend  the  surface-water  sewers 
in  Aylesbury-road  and  Misweli-lane,  the  contract  price 
being  £226.  Al]  the  foregoing  work  has  just  been 
commenced.  The  council  have  recently  had  before 
them  a  report  from  the  surveyor  regarding  the  pro- 
vision of  a  water  supply  for  fire  purposes  to  the  isola- 
tion hospital,  and  will  probably  come  to  a  decision  on 
the  matter  in  the  near  future. 

^  Tunbridge    Wells    (Mr.   W.   H.    Max- 

0^-  well,    Assoc. m. inst. c.e.,    borough    and 

waterworks  engineer).  —  The  special 
works  undi  r  consideration  here  for  the 
ensuing  year  include  new  storm-water 
and  main  drainage  works  in  various 
size  sewer-  up  to  about  6  ft.  in 
diameter;  deep  wells,  pumping 
machinery,  and  engine-house,  pump- 
ing mains.,  4c,  at  the  waterworks;  waiting-room, 
office  and  lavatories  al  (lie  borough  cemetery;  the  lay- 
ing out  and  deep  drainage  of  extensions  at  the  ceme- 
tery; new  water  mains  and  extensions  and  other 
minor,  works.  A  winter  garden  and  pleasure  ground 
scheme  will  also  receive  consideration.  A  new 
sewage  pumping  station  and  rising  main  has  recently 
been  completed   and   brought    into  daily  use. 

Uppingham  (Mr.  George  Dolphin,  a.rsan.t..  sur- 
veyor, to  the  rural  district  council). — In  addition  to 
the  usual  routine  work  the  council  contemplate  carry- 


ing out  a  sewerage  scheme  for  a  portion  of  the  town 
of  Uppingham,  a  sewerage  and  sewage  disposal 
scheme  for  the  village  of  Caldecott,  and  the  scaveng- 
ing of  earth  closets  and  house  refuse  removal  for 
several  of  the  larger  villages. 

Ulverston    (Mr.    W.    P.    Y.    Moli- 

neux,  engineer  and  surveyor  to 
the  rural  district  council).— During 
the  year  several  road  improve- 
ments have  been  carried  out,  a  new- 
bridge  has  been  built,  several 
patches  of  road  have  been  treated 
with  Rocmac,  which  is  stated  to  be 
admirably  suited  to  this  wet  dis- 
trict. It  is  proposed  to  construct  a  new  bridge  of 
4(1  ft.  -pan  in  the  Langdalc  Valley  over  the  river 
Brathay,  also  to  construct  a  footbridge  across  the 
river  Duddon.  with  a  span  of  45  ft.,  near  Seathwaite. 
During  the  year  some  6  mile-  of  rations  lenurce  roads 
have  been  taken  over  from  the  owners  by  agreement. 
In  the  public  health  department,  some  few  miles,  of 
water  main  have  been  laid  and  small  extensions  to 
existing  sewerage  systems  carried  out. 

Upton-on-Severn  (Mr.  M.  D.  Price,  surveyor  and 
inspector  to  the  rural  district  council).— The  borehole 
ha-  been  sunk  to  a  depth  of  1.635  ft.,  and  in  the 
beginning  of  the  year  tests  to  ascertain  the  quantity 
'if  water  yielded  are  to  lie  made.  The  present  over- 
flow at  the  surface  yields  about  1,500  gallons  per 
twenty-four  hour-.  Kempsey  sewerage  and  sewage 
disposal  scheme:  A  contract  for  the  construction  of 
ile  work  has  been  entered  into  between  the  council 
and  Mr.  G.  Law,  of  Kidderminster,  and  the  works 
are  being  proceeded  with.  The  engineers  are  Messrs. 
Priest  &  Eagles.  Birmingham.  The  district  surveyor 
"ding  with  the  works  of  sewerage  and  sewage 
disposal  for  the  parish  of  Powick.  Housing  of  the 
Working  Classes  Act.— Mr.  H.  P.  Smith,  architect, 
of  Worcester,  has  been  appointed  architect  for  the 
council,  and  his  plans,  for  the  erection  of  four  cot- 
tages in  the  parish  of  Castlemorton  are  under  con- 
sideration. Madresfield  and  Gnarlford  sewerage  and 
sewage  disposal  schemes:  The  engineers,  Messrs. 
Wilieox  &  Raikes,  Birmingham,  have  presented  their 
scheme  to  the  Local  Government  Board,  and  in  all 
probability  the  inquiry  will  be  held  soon. 

Ventnor,  Isle  of  Wight  (Mr.  H. 
Hughes  Oakes,  m.r.san.i..  surveyor  to 
the  urban  district  council). — The  new- 
landing  stage  to  the  Royal  Victoria 
Pier  has  just  been  completed,  the  cost 
of  which  has  been  considerably  over 
£6,000.  The  council,  however,  contem- 
plate a  few  minor  additions,  and  these  it  is  expected 
will  be  carried  out  during  the  early  part  of  the  year. 
The  question  of  erecting  a  bandstand  on  the  pier  in 
front  of  the  pavilion  will  also  be  discussed  at  the 
January  meeting  of  the  council,  and  if  the  construc- 
tion "f  tin'  same  be  resolved  upon,  this  work  will  be 
pushed  forward  so  as  to  be  completed  by  Easter. 
The  bandstand  will  be  so  arranged  that  the  band 
will  be  heard  both  inside  and  Outside  the  pavilion. 
'Hie  laying  out  of  the  new  cemetery  land,  which  has 
been  deferred  from  time  to  time,  lias  been  eom- 
menced,  and  no  doubt  the  work  will  be  proceeded 
with  and  completed  about  the  middle  of  the  year. 
The  Land  is  a  very  difficult  piece  to  lay  out,  being 
on  the  side  of  a  steep  hill.  The  Eastern  Esplanade 
extension  works,  which  arc  now  well  in  hand,  should 
lie  finished  in  the  early  months  of  the  year.  This 
very  desirable  improvement  will  add  about  500  ft.  to 
the  promenade,  and  will  also  very  materially  assist 
in  protecting  the  cliffs,  which  for  so  many  years 
have  been  quietly  yielding  to  the  mighty  forces  of 
the  sea.  The  wall,  which  is  a  very  massive  one.  is 
built  of  local  ragstone  and  concrete,  the  face  of  the 
wall  being  a  segment  of  a  circle;  over  10,000  cub.  yds. 
of  filling  have  how  been  used  between  the  wall  and 
the  cliffs.  The  council  will  consider  at  their  January 
meeting  the  advisability  of  extending  this  wall.  The 
plans  have  already  been  prepared  by  the  engineer 
and  surveyor,  and,  if  carried  out,  the  esplanade  will 
he  extended  a  still  further  600  ft.  In  the  event  of  the 
plans  being  adopted,  the  work  would  be  proceeded 
wit'.i  as  early  as  possible,  as  winter  working  in  this 
very  exposed  position  is  quite  impracticable  until 
the  wall  gets  to  a  certain  height.  In  connection 
with  the  new  sea  wall,  several  groynes  will  be  re- 
quired, the  plans  for  which  have  already  been  pre- 
pared, and  these  likewise  would  be  constructed  during 
the  summer  of  1913.  Several  designs  for  under- 
ground and  other  conveniences  have  been  pre- 
pared,  and    it    is    more   than   likely   that    otic  or   two 
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of  these  will  be  adopted.  The  town  is  at  the  present 
time  very  lacking  in  this  direction.  Additional  shed- 
ding at  the  council's  depot  is  also  contemplated.  The 
old  question  of  an  inclined  lift  or  light  railway  from 
the  esplanade  to  the  railway  station  has  again  been 
revived,  and  it  is  confidently  hoped  by  the  supporters 
that  the  lines  on  which  the  council  are  now  proceed- 
ing will  bring  this  matter  to  a  successful  issue. 
Private,  enterprise  is  also  busy  in  the  town.  A  com- 
panv  has  been  formed  for  the  conversion  of  two  shops 
into'  an  up-to-date  theatre,  and  another  company  is 
in  course  of  formation  for  the  purpose  of  running 
motor-'buses.  It  is  claimed  by  the  promoters  that 
this  latter  scheme  will  not  in  any  way  interfere  with 
the  proposed  light,  railway,  but  will  very  much  assist 
it  by  "feeding"  the  different  stations. 

Wakefield  (Mr.  J.  P.  Wakeford, 
assoc.m.inst.c.e.,  city  surveyor).— 
The  coming  year  in  Wakefield  will 
be  an  exceptionally  busy  one. 
The  council  are  making  applica- 
tion for  county  borough  powers, 
the  population  of  the  city  being 
now  52,000.  The  widening  of 
Warrengate  from  Kirkgate  to  The 
Springs  is  well  advanced,  the  old 
premises  having  been  demolished  and  new  and  spa- 
cious shops  erected  to  the  new  frontage;  it  is  antici- 
pated that  the  street  works  will  be  completed  in  the 
course  of  the  next  month.  The  entire  improvement 
has  involved  an  expenditure  of  about  £6,000.  Plans 
are  in  course  of  preparation  for  the  coupling  up  of  the 
Aghrigg  sewage  works  to  the  main  disposal  works  at 
Calder  Vale;  this  will  necessitate  the  construction 
of  i  mile  of  sewer  and  a  syphon  under  the  river 
Calder.  The  final  layers  of  media  are  at  present 
being  placed  in  position  in  the  new  percolating 
filters  at  Calder  Vale,  and  these  will  doubtless  come 
into  operation  at  an  early  date.  The  council,  in  con- 
junction with  the  rural  district  council,  is  consider- 
ing the  drainage  of  Crigglestone  and  Newmillerdani, 
a  scheme  which  will  necessitate  the  provision  of  a 
pumping  station  in  the  vicinity  of  Portobello.  Allow- 
ance is  intended  to  be  made  in  the  annual  estimates 
for  the  reconstruction  of  several  sewers,  and  also  for 
laying  down  storm-water  sewers  in  certain  low- 
lying  areas  of  the  city.  During  the  past  year  private 
street  works  have  been  carried  out  to  the  value  of 
£1,400,  and  the  council  have  given  instructions,  for  a 
number  of  others  to  be  similarly  dealt  with  under 
the  provisions  of  the  Wakefield  Improvement  Act, 
1877,  and  the  Public  Health  Act,  1875.  Application 
lias  been  made  to  the  Local  Government  Board  for 
sanction  to  a  loan  of  £14,000  for  granite  paving  in 
various  thoroughfares  in  lieu  of  Yorkshire  stone 
setts  as  at  present  existing;  also  for  £1,200  for  re- 
laying certain  sections  of  the  main  newer  in  Denby 
Dale-road.  The  question  of  widening  Wakefield 
Bridge,  which  spans  the  river  Calder,  is  in  contem- 
plation, the  present  structure,  which  measures  30  ft. 
between  the  parapets,  being  wholly  inadequate  for 
•-day  traffic.  Plans  for  extensive  alterations 
and  additions  to  the  isolation  hospital  are  in  course 
of  preparation,  and  will  be  submitted  to  the  Local 
Government  Board  in  due.  course.  During  the  past 
year  several  miles  of  main  and  other  roads'  within 
the  city  have  been  tar-sprayed,  the  work  being  car- 
ried out  partly  by  administration  and  partly  by  con- 
tract. Taking  into  account  the  unfavourable  state 
of  the  weather  during  the  performance  <>f  the  work. 
the  result  obtained  is  mot  satisfactory,  and  allow- 
•  ill  therefore  be  made  in  the  annua]  estimates 
Arable  amount  of  th,  pla«  of  work  during 
the  coming  season.  The  corporation  is  considering 
the  question  of  town  planning,  and  instructions  have 
been  given  for  the  prepamtion  of  a  scheme  to  include 
about  three-fourths  of  the  area  of  the  entire  city. 
The  purchase  of  a  steam  rollei  ie  contemplated,  the 

whole  of  such  work  having  hitherto  been  let   I i 

tract. 

Walmer  (Mr.  Herbert  W.  Barker,  surveyor  to  the 
urban  d'.stnct  council).— The  construction  of  new 
sewers,  storage  tank,  and  sea  outfall  was  to  be  com- 
menced with  the  New  Year,  the  contract,  amounting 
to  £lo,200,  having  lately  been  signed.  The  surveyor 
has  deposited  plans  with  the  Local  Government 
voVrSi  fur,'"'r   new    sewers,    estimated    to    cost 

fc.2,400    to  serve  a  rapidly  developing  portion  of  the 
district,  known  as  Wellington  Parade,  lying  along  the 
■sea-front   by   Walmer    Oa   I         The    council   are   also 
carrying  out    by    direct  labour    the     sewerii 
making  up  of  St.  Clare-road  under  the  provi 
ww  Private  Street  Wo,) 


are  now  considering  the  advisability  of  applying  the 
Act  to  a  road  of  considerable  length,  known  as 
Granville-road,  also  near  Walmer   Castle. 

Wantage  (Mr.  Thomas  C. 
Betts,  engineer  and  surveyor 
to  the  urban  district  council).— 
The  council  have  under  con- 
sideration the  provision  of  a 
recreation  ground  and  a  public 
convenience.  Further,  new  sewer  and  surface-water 
drainage  works  are  in  hand.  Grants  have  been  made 
by  the  Road  Board  for  the  improvement  of  two 
dangerous  corners  on  the  main  road  between  Charlton 
and  Letcombe.  Surface  treatment  for  dust  prevention 
will  again  be  extensive. 

Wantage  (Mr.  John  W.  Harris,  engineer  and  sur- 
veyor to  the  rural  district  council). — In  addition  to 
the  ordinary  maintenance  of  the  highways  in  the 
district,  it  is  highly  probable  the  Childrey  sewerage 
and  sewage  disposal  scheme  will  be  completed.  A 
water  supply  scheme  in  the  parish  of  East  Chalcow 
will,  in  all  probability,  be  put  in  hand.  The  council 
have  also  under  consideration  a  scheme  for  the  extru- 
sion of  the  sewerage  and  sewage  disposal  works  in  the 
parish  of  Charlton,  at  a  cost  of  £1.200.  Plans  have  been 
approved  by  the  council  for  the  erection  of  houses  in 
the  parish  of  Harwell  under  the  Housing  of  the  Work- 
ing Classes  Act,  and  1  lie  council  now  have  under  con- 
sideration a  similar  scheme  for  the  parish  of  Letcombe 
IJegis. 

Ware  (Mr.  M.  Fox  Hill,  surveyor  to  the  urban  dis- 
trict council). — Extensive  repairs  have  just  been  com- 
pleted to  the  engines  and  deep-well  pumps  at  the 
Musley  Hill  waterworks*  The  widening  of  Star- 
street,  the  main  road  to  Bishop's  Stortford  from 
Ware,  is  now  being  considered  by  the  council,  and 
it  will  probably  be  done  during  the  coming  year. 
Further  lengths  of  the  old  cobble  footway  paving  will 
be  relaid  with  artificial  stone  paving.  There  will  be 
the  usual  road  repairs  and  tarring  of  footways  in 
the  spring.  Beyond  this,  nothing  is  contemplated 
apart  from  the  usual  work. 

Watford,  Herts  (Mr.  D.  Waterhouse.  engineer  and 
surveyor  to  the  urban  district  council). — The  most 
important  work  during  the  year  will  be  that  in  con- 
nection with  a  water  scheme,  for  which  the  council 
have  obtained  Parliamentary  powers.  The  scheme 
is  estimated  to  cost  £114,000,  and  comprises,  wells, 
pumping  station,  softening  works,  service  reservoirs 
to  hold  2,000,000  gallons,  and  5  miles  of  18-in.  mains. 
Four  40-in.  and  one  84-in.  diameter  bored  and  lined 
wells  are  now  in  hand,  and  will  be  completed  during 
the  year.  A  contract  for  the  pumping  plant  is  shortly 
to  be  entered  into,  and  will  be  followed  as  soon  as 
possible  with  contracts  for  the  other  units  of  the 
scheme.  Sewerage  and  storm-water  drainage  works 
for  Ca  Rowland,  costing  .about  £8,000,  will  be  com- 
menced early  in  the  year;  these  works  comprise 
storm-water  sewers  from  12  in.  to  36 in.  in  diameter, 
an  electrically-driven  sewage  pumping  plant  and 
other  appurtenant  works.  Two  public  conveniences 
are  in  course  of  erection,  and  will  be  completed  during 
the  year,  at  a  cost  of  £3,000.  One  of  these,  in  the 
centre  of  the  town,  is  built  above  ground,  and  com- 
prises two  floors.  The  other  convenience  is  of  the 
chalet  type,  and  is  in  the  Cassiobury  Public  Park. 
Paving  works,  costing  £5,000,  and  comprising  the 
kerbing,  channelling  and  concrete,  slab  paving  of 
footpaths,  is  in  hand,  and  will  be  completed  during 
the  year.  Other  works  under  consideration  during 
the  year  include  a  housing  scheme  of  twenty-two 
dwellings;  several  streets  to  be  made  up  under  the 
Private  Street  Works  Act;  the  laying  out  of  an  orna- 
mental garden  at  a  cost  of  £1,000,  and  the  laying  out 
of  two  commons.,  which  the  council  are  obtaining 
power  to  regulate ;  and  the  extension  of  the  siding 
at  the  council's  depot.  The  question  of  providing 
public  slipper  baths  is  also  to  be  considered.  The 
completion  of  the  London  and  North- Western  Bail- 
way  extensions,  and  the  advent  of  the  Mstropolitan 
Railway  will  tend  to  a  still  more  rapid  growth  of  tie 
town. 

Watford  (Mr.  Ernest  H.  L.  Laieev.  sur- 
veyor to  the  rural  district  council).— Con- 
siderable works  have  -been  undertaken 
during  the  year  in  connection  with  making 
up  of  roads  under  the  Private  Street  Works  Act, 
1892 — viz. :  Abbots-road,  in  the  parish  of  Abbots 
Langley,  at  a  cost  of  about  £3,114;  Aldeuham- 
avenue  (part  of),  Letchmore-road,  Christchurch- 
"f    <i>arf,  of),   in   the  parish   of  AMenJhfl.m,   at  a 
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coat  Of  about  ,£1,815;  N ascot  Wood-road,  in  the  parish 
of  Watford  rural,  costing  about  £1,009.  In  the  parish 
of  ChorJey  Wood,  owing  to  the  result  of  an  action  in 
the  High  Courts,  some  £740  has  been  expended  in 
putting  a  portion  of  Shire-lane  into  a  passable  con- 
dition. A  great  improvement  has  been  effected  by 
the  removal  of  a  dangerous,  coiner  on  the  main  road 
near  Delrow  Almshouses,  and  works  of  a  similar  kind 
have  also  been  carried  oat  at  Hunton  Bridge.  The 
surveyor  has  in  hand  suggested  schemes  for  im- 
portant widening®  of  a  portion  of  Wat-ling-street 
through  Radlett,  and  of  Eastbury-road,  from  near 
Wiggan  Hall,  past  Hamper  Mills,  as  far  as  Sandy- 
lane.  These  proposals  are  of  considerable  magni- 
tude, and  if  carried  through  will  involve  the  expendi- 
ture of  thousands  of  pounds.  A  proposal  is  also  in 
hand  for  providing  a  footpath  alongside  the  main 
road  from  King's  Langley  Station  to  Primrose-hill. 
This  will  be  a  great  boon  to  pedestrians  between 
King's  Langley  and  the  railway  station,  and  also  for 
the-  employees  at  Messrs.  Dickenson's  Home  Park 
mills.  Extensions  of  main  sewers  have  been  com- 
pleted at  Nash  Mills  and  Let  chin  ore  Heath,  and 
plana  and  estimates  are  before  the  Local  Govern- 
ment Board  for  an  extension  of  sewer,  Eastbury- 
road.  Northwood,  to  serve  a  new  estate  which  is  being 
opened  up.  The  existing  filter-beds  at  Fishery  Cot- 
tages, Elstree,  have  been  renewed,  additional  shallow 
filters  eon.-.trurted.  and  other  improvements  carried 
out  to  meet  the  requirements  of  the  Grand  Junction 
Canal  Company.  Disputes  have  arisen  in  connection 
with  alleged  obstruction  of  public  footpaths  in  two 
<>•:  three  cases  in  the  district,  but  there  seems  a 
probability  of  an  amicable  agreement  being  come  to 
in  all  oases. 

Wednesbury  (Mr.  E.  Martin  Scott, 
borough  engineer  and  surveyor). — 
Flag  Paving:  Portions  of  footways 
m  Wal-sall-street,  Oakeswell  End  and 
Holyhead  -  road.  Street  Improve- 
ments :  Widening  Meeting -street 
between  the  new  council  schools  and 
the  Holyhead-road,  including  the 
purchase  of  eleven  old  houses  which 
will  be  taken  down  for  the  purpose. 
Open  Spaces:  Purchase  of  about  10  acres  of  land 
fronting  the  Holyhead-road,  Bilston-road,  and  Portway- 
road,  levelling  the  same  and  laying  out  as  open  spaces 
for  use  of  the  public,  including  fencing,  gates,  bowling 
green  and  seats;  enclosing  a  triangular  piece  of  land 
with  dwarf  stone,  walling  and  ornamental  wrought- 
iron  palisading  and  gates  at  the  junction  of  Holy- 
head-road and  Camphill-lane,  opposite  the  town  hall 
and  art  gallery  as  an  open  space,  planting  with  shrubs 
ami  providing  seats.  Public  Urinals :  Erection  of  two 
additional  conveniences  in  High  Bullen-road  and 
Holyhead-road.  Steam  disinfecting  shed  and 
machinery  at  the  isolation  hospital,  Dangerfield- 
lane. 

Wath-upon-Dearne(Mr.  J.  H.Drew,m.inst.m.and  c.e., 
m.k.san. i.,  engineer  and  surveyor  and  waterworks 
engineer  to  the  urban  district  council). — The  present- 
year  will  be  an  exceptionally  busy  one  in  this  grow- 
ing South  Yorkshire  district;  building  operations  are 
brisk,  and  there  is  always  a  good  demand  for  cot- 
tages from  5s.  6d.  to  7s.  rent  per  week.  Municipal 
housing  is  not  contemplated.  The  council's  engineer 
and  surveyor  has  been  instructed  to  prepare  and 
submit  several  large  schemes  to  the  Local  Govern- 
ment Board,  including  remodelling  and  extending 
the  existing  sewage  works  on  the  bacterial  system. 
The  whole  of  the  sewage  will  have  to  be  pumped,  and 
new  centrifugal  pumps  will  be  installed.  When  com- 
pleted the  works  will  deal  with  a  dry-weather  flow 
of  300,000  gallons.  The  waterworks  will  he  extended, 
and  a  new  18-in.  borehole,  162  ft.  deep,  will  be  brought 
into  operation  as  a  duplicate  to  the  present  deep  bore. 
There  is  an  abundant  and  wholesome  supply  from 
this  source.  A  modern  pumping  installation  (bore- 
hole pump  and  force-pump  combined)  will  be  erected 
with  a  duty  of  25,000  gallons  per  hour,  against  a 
static  and  friction  "head"  of  660  ft.  from  borehole  to 
reservoir.  New  service  reservoirs  of  a  capacity  of 
600,000  gallons,  are  to  be  constructed,  together  with 
sand  filters,  and  about  2  miles  of  4-in.  and  6-in. 
Mannesmann  steel  tube  water  mains.  About  i  mile 
of  main  road  will  be  strengthened  by  the  provision 
of  ,a  9-in.  lump  slag  foundation,  and  will  afterwards 
he  surfaced  with  a  3-in.  coating  of  Tarmac,  similar 
to  the  work  completed  during  the  past  year.  The 
approximate  area  of  the  projected  work  is  7,000 
-up.  yds.  The  intention  is  to  reconstruct  a  section 
of  road  annually  in  this  manner  until  the   whole  of 


the  main  road  is  oompleted.  Several  private  streets 
will  be  made  up  under  the  provisions  of  the  1892 
Act,  and  four  road  widening  schemes  will  be  in 
hand,  in  addition  to  the  usual  routine  highway  re- 
pairs. A  15-in.  storm- water  drain,  about  300  yds.  in 
length,  and  passing  under  the  canal,  is  to  be  con- 
-i  ne  ted  to  relieve  the  flooding  of  low-lying  property 
during  heavy  -rainfall.  The  Mexboro  and  Swinton 
Tramways  Company,  Limited,  have'  promoted  a  Rail- 
less  Trolley  Bill,  now  before  Parliament,  seeking 
powers  to  run  trackless  cars  over  a  route  of  10  miles 
oi  macadam  roads  in  this  and  adjoining  district.-. 
The  Bill  will  be  opposed  by  the  local  authorities 
concerned  until  satisfactory  terms  are  arranged,  par- 
ticularly in  regard  to  contribution  by  the  company 
towards  the  cost  of  highway  maintenance.  A  joint 
meeting  of  the  various  councils,  is  to  be  held,  and 
a  proposal  is  on  foot  to  promote  a  Municipal  Bill 
for  Railless  Traction. 

Wellingborough  (Mr.  E.  Young 
Harrison,  assoo. m.inst.c.e.,  a.m. 
i.mun.e.,  surveyor  and  water  engi- 
neer to  the  council). — Plans  have 
been  prepared  and  application  to  the 
Local  Government  Board  has  been 
made  for  sanction  to  carry  out  works 
of  sewerage  in  several  streets.  The 
scheme  includes  the  laying  of  about  2,000  yds.  of  sur- 
faei-water  sewers  varying  in  size  from  24  in.  to  9  in. 
in  diameter.  It  is  proposed  to  do  this  work  during  the 
present  year  by  direct  labour.  The  sanction  of  the 
Local  Government  Board  has"  been  obtained  for  the 
Cannon-street,  Cambridge-street,  and  Victoria-road 
improvement,  the  cost  being  estimated  at  £6,000.  The 
county  council  have  agreed  to  make  a  contribution 
equal  to  half  the  cost  of  the  works,  and  one-quarter 
the  cost  of  the  land.  Provisional  agreements  have 
been  entered  into  with  the  owners  of  the  properties  it 
is  proposed  to  purchase.  The  council  have  given  their 
set  ious  consideration  to  the  advisability  of  purchasing 
the  electric  light  company's  undertaking.  Negotia- 
tions are,  however,  just  now  at  a  standstill,  pending 
the  result  of  the  company's  effort  to  obtain  a  Pro- 
visional Order  for  the  purchase  of  the  site  of  their 
works,  which  is  council  property.  The  bandstand  at 
Bassett's  recreation  ground  has  been  so  popular  that 
the  surveyor  has  been  instructed  to  prepare  plans  for 
another  in  the  Castle  Fields  recreation  ground. 
Further  tree  planting  is  proceeding  in  these  public 
holds  and  in  the  streets,  all  of  which  is  tending  to 
make  more  attractive  this  healthy  and  pleasantly 
situated  manufacturing  town.  The  bathing  place  at 
the  river  Nene  is  to  be  improved  this  year.  Trial 
borings  are  to  be  made  in  the  neighbourhood  of  Bush- 
field's  waterworks  with  a  view  to  augmenting  the 
water  supply  there.  A  new  cart  shed  is  being  erected 
at   the  Cannon-street  depot. 

West  Bromwich  (Mr.  A. 
D.  Greatorex,  m.inst.c.e.,  m.s.a., 
borough  engineer  and  surveyor).— 
Sites  for  two  schools  have  been  pur- 
chased, and  plans  for  the  buildings 
will  come  before  the  committee  for 
consideration  during  the  year.  A  Bill 
is  being  promoted  in  the  present 
Session  of  Parliament  to  obtain 
wj  carry  out  several  public  improvements  and 
a  system  of  trackless  trolley  cars,  motor- 
ic, at  a  cost  of  about  £45,000.  Contracts  have 
been  entered  into  for  the  erection  of  vertical  retorts 
at  the  gasworks,  to  cost  £14,000.  The  removal  of 
centre  poles  and  erection  of  span  poles  in  connection 
with  the  tramways  is  now  in  hand,  and  will  be  com- 
pleted at  an  early  date.  Plans  have  been  approved 
for  a  dispensary,  and  the  council  will  have  under 
eon.sideration  during  the  year  plans  for  remodelling 
and    enlarging  the   main  -sewage    outfall   works,  and 

,  a  town  planning  scheme.    The  Great  Y. 

Railway  are  widening  their  mam  line,  and  tins  will 

-i'tate    alterations    to    several    road    bridges. 

West  Hartlepool  (Mr.  Nelson  F. 
Dennis,  m.inst.c.e.,  borough  engineer). 
— During  the  past  year  the  council  have 
completed  the  laying  out  of  a  portion 
(30  acres)  of  the  Stranton  Cemetery, 
which,  together  with  chapel,  &c,  have 
been  formally  opened,  and  the  con- 
struction of  regulation  flat  bowling 
greens  for  use  during  the  year  at  the 
Ward  Jackson  Park  and  Burn  Valley  Gardens.  In 
connection  with  the  latter  scheme  a  member  of  the 
council  has  intimated  his  desire  to  present  a  suitable 
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pavilion  for  one  of  Ihe  greens.  Another  scheme  just 
completed  by  the  education  authority  is  the  erection  of 
a  secondary  school  for  girls  in  the  Renaissance  style 
of  architecture,  from  the  design  of  the  borough  engi- 
neer, for  the  ultimate  accommodation  of  400  scolars  ; 
also  the  extension  of  the  Technical  College  for  housing 
the  engineering  works  students.  The  erection  of  a 
new  power  station  in  connection  with  the  utilisation 
<>i  waste  heat  in  the  production  of  electrical  energy 
has  been  commenced,  and,  it  is  anticipated,  will  be 
in  operation  by  March  next.  This  is  the  first  muni- 
cipal venture  of  its  k  nd  in  the  country.  The  council 
have  acquired  and  work  the  whole  of  the  sections 
of  the  electric  tramways  system  in  the  Hartle- 
pools,  and  one  of  the  routes  has  since  been  entirely 
reconstructed.  Powers  have  also  been  obtained  for 
the  extension  of  tramways  in  other  directions.  The 
general  improvement  in  the  lighting  of  the  town  is 
receiving  attention.  Experiments  are  being  made  with 
the  wave-pressure  system  of  incandescent  gas  lighting 
in  one  of  the  principal  thoroughfares,  and  in  several 
main  lines  the  illuminant  is  being  supplied  from  the 
council's  electricity  works.  In  addition  to  the  usual 
work  of  maintaining  the  large  mileage  of  streets,  the 
old  sewers  in  the  borough  will  be  reconstructed,  and 
it  is  intended  to  extend  further  seaward  two  sewer 
outfalls,  and  provide  an  additional  underground  con- 
venience. The  Garth  at  Stranton  has  been  acquired, 
and  will  be  laid  out  as  an  ornamental  space.  A  site 
for  and  the  provision  of  a  large  covered  sea-water 
swimming  bath  near  the  foreshore  is  under  considera- 
tion, and  the  building  is  likely  to  be  proceeded  with 
in  reinforced-concrete  construction.  A  new  elementary 
school  is  to  be  provided  for  Seaton  Carew,  and  the 
extension  of  the  Cameron  Memorial  Hospital,  through 
the  munificence  of  a  member  of  the  council,  is  to  be 
carried  out,  the  designing  of  the  structures  being 
undertaken  by  the  borough  engineer.  Important 
street  corner  improvements  are  being  made,  and  a 
road  is  being  constructed  across  the  Burn  Valley 
Gardens,  in  extension  of  one  previously  formed,  for 
the  accommodation  of  the  populace  from  the  west 
end  of  the  town  going  southward.  The  new  road  to 
Middlesbrough,  which  has  been  so  long  urged  by  the 
council,  by  which  the  distance  is  reduced  by  about 
5  miles,  is  now  assured.  The  road  from  Horden, 
necessary  to  give  access  to  the  Hartlepools  from  the 
collieries  on  the  north  side  of  the  borough,  is  being 
surveyed  with  a  view  to  the  discussion  of  definite 
plans  at  an  early  date.  With  these  new  roads,  and  the 
likelihood  of  huge  developments,  the  aspect  of  the  dis- 
trict as  an  industrial  centre  near  to  the  coalfields  is 
very  promising.  The  extension  of  the  borough  boun- 
daries will  again  engage  the  attention  of  the  council 
— indeed,  the  unification  of  the  municipal  govern- 
ment of  the  Hartlepools,  boroughs  bound  together  by 
permanent  interests,  seems  within  the  range  of  prac- 
tical politics.  Outside  municipal  works  the  North- 
Eastern  Eailway  Company  are  erecting  a  footbridge 
over  an  important  level  crossing  and  effecting  im- 
provements to  their  siding  and  dock  accommodation, 
while  consideration  is  being  given  to  the  matter  of 
further  relieving  the  congestion  at  the  docks,  and  the 
provision  of  better  passenger  station  facilities. 

West  Lancashire  (Mr.  E.  Rosbotham,  chief  surveyor 
to  the  rural  district  council). — The  works  projected 
tor  the  coming  year  include  strengthening  the  founda- 
tions and  reconstructing  the  carriageway  on  several 
lengths  of  the  Prescott  road — i.e.,  taking  out  clay  and 
/illing-up  with  clinkers,  forming  rubble  foundation,  and 
then  paving  with  granite  cubes  and  coating  with  tar- 
macadam.  This  road  has  been  marked  down  by  the 
Royal  Automobile  Club  as  the  best  road  south,  branch- 
ing off  the  Liverpool  main  road  at  Ormskirk  boundary 
and  through  Prescott  and  Warrington.  It  is  intended 
to  improve  several  dangerous  bends  and  "blind 
corners  "  on  the  secondary  roads  and  the  more  import- 
ant  district  roads  by  widening  and  by  lowering  fences 
and  acquiring  the  necessary  lands.  Tar-spraying  will 
be  done  on  the  more  important  secondary  roads,  par- 
ticularly in  populous  districts,  and  round  bends  and 
corners  where  water-bound  macadam  is  scored  out  by 
fast  traffic.  The  conversion  of  ordinary  macadam 
and  old  grit  ient  to  tar-macadam  and  granite 

pavement  will  be  continued. 

West  Suffolk    (.Mr.    W.    Lionel   Jenkins,    assoc.m. 
county   surveyor).— The    pi 

bridge  at  Stowlangtoft ; 
reforming  embankment  at  Ingham;  general  repairs  to 
bridges  in  various  parts  of  the  county.  These  works 
are  in  consequence  of  the  extensive  damage  caused 
by  the  heavy  floods  in  Au=-u..-t,  1912.    The  chi 


as  to  proposed  works  is  that  of  the  reconstruction  of 
the  Bury-Newmarket-Ipswich  road.  The  estimated 
cost  is  £24,000.  The  work  will  consist  of  the  usual 
modern  methods  of  road  construction,  employing  bitu- 
minous* material  in  the  form  of  grout  or  prepared 
macadam. 

West  Sussex  (Mr.  H.  W.  Bowen, 
ass.ocm.inst.ce.,  county  surveyor). 
-—Works  projected  in  the  county 
surveyor's  department  include  the 
completion  of  an  £18,000  scheme  of 
road  improvement,  and  considera- 
tion of  a  further  extensive  scheme 
of  maining  and  classification  of 
roads,  several  road  widenings  and  improvements  to 
dangerous  corners,  and  the  tar  treatment  of  the  main 
roads  throughout  the  county. 

West  Ward,  Westmorland  (Mr.  P.  M.  Hope,  sur- 
veyor and  engineer  to  the  rural  district  council). — 
It  is  expected  that  a  commencement  will  be  made 
with  the  water  scheme  for  the  parishes  of  Clifton, 
Askham,  Bampton,  Crosby  Ravensworth,  Hackthorpe, 
Lowther,  Bolton,  Kings  Meaburn,  Sleagill  Reagill, 
and  Shap  Rural.  The  supply  is  drawn  from  Blea 
Water,  and  there  will  be  about  65  miles  of  mains,  the 
estimated  cost  being  £40,000.  A  road  deviation  is 
contemplated  at  Morland,  and  road  widenings  are 
to  be  carried  out  at  Bampton  and  Howtown.  Several 
miles  of  roads  are  to  be  remetalled,  and  extensive 
drainage  works  carried  out. 

Weymouth  (Mr.  Kenneth  J.  S.  Harris,  borough 
surveyor  and  engineer). — The  following  works  are  to 
be  carried  out  during  the  coming  year — viz.,  New 
destructor  scheme  to  be  worked  in  conjunction  with 
electricity  works ;  provision  of  three  sets  of  centrifugal 
pumps  and  motors  for  sewage  pumping ;  new  disinfect- 
ing station;  two  sets  of  conveniences;  extension  of 
breakwater  at  harbour  entrance,  and  provision  of  water 
traps;  provision  of  large  covered-in  shelter  around 
bandstand  in  Alexandra  Gardens;  wood  paving  of  two 
main  thoroughfares;  salt-water  installation  for  street 
watering  and  sewer  flushing;  large  housing  scheme- 
about  100  houses  projected.  Furthermore,  negotiations 
are  pending,  and  will,  it  is  hoped,  be  brought  to  a. 
conclusion,  for  laying  out  250  acres  of  "backwater" 
into  a  marine  lake.  It  is  also  hoped  that  by  the 
combined  efforts  of  the  Dorset  County  Council  and  the 
Weymouth  Corporation  a  new  bridge  over  the  "back- 
water" will  be  provided. 

Whitley  and  Monkseaton  (Mr.  A.  J.  Rouseli., 
assoc. m. inst. ce.,  engineer  and  surveyor  to  the  urban 
district  council). — The  coming  year  will  be,  as  the 
present  one  has  been,  a  very  busy  one  for  the  sur- 
veyor's department.  The  district  has  been  enlarged 
during  the  past  year  by  the  inclusion  of  an  area  of 
470  acres  to  the  north,  and  is  increasing  very  rapidly 
in  population,  about  200  new  houses  having  been 
built  and  occupied  during  the  past  twelve  months. 
The  following  works  will  probaby  be  undertaken 
during  the  coming  year — viz.:  Construction  of  lower 
promenade  fronting  the  links,  art.  a  cost  of  £4,000 
(commenced);  housing  scheme  at  Hill  Heads,  £10,000 
(plans,  &c,  now  being  prepared);  widening  and  im- 
provement of  Hill  Heads-road,  necessitated  by  the 
building  of  the  new  secondary  school ;  the  recon- 
struction (kerbing  and  paving)  of  the  footways  of  the 
main  streets,  £1,850  (commenced) ;  construction  of 
new  sewers,  widening  and  improvement  of  Bygate- 
road,  Beverley-road  and  Relton-terrace,  £3,000; 
making  up  of  private  streets,  £1,500  (notices  already 
served);  public  lighting  and  water  supply  to  the 
added  area.  In  addition,  the  council  will  also  have 
under  their  consideration  the  alteration  and  enlarge- 
ment of  the  main  outfall  sewers  of  the  district,  fur- 
ther reports  and  information  as  to  the  provision  of  a 
lefuse  destructor,  the  reconstruction  of  a  further  list 
of  private  streets  and  various  public  improvements'. 
Wigton,  Cumberland  (Mr.  Dyson  A. 
Pearson,  surveyor  to  the  urban  district 
council').  —  During  the  past  year  tar- 
macadam  has  been  laid  with  very  satis- 
-  factory  results,  and  this  year  -it  is  in- 
'^■&i?i*  tended  to  lay  down  tar-macadam  along 
the  main  street  through  the  centre 
of  the  town,  also  a  secondary  street  with  l"~in. 
tar  stone.  It  is  considered  desirable  here  that  a  length 
of  footpath  should  be  laid  down  permanently  each 
year.  To  cheapen  this,  work  the  surveyor  suggested 
concrete  kerb,  tar-macadam  crossings  and  channels, 
and  asphalt  path,  which,  he  points  out,  works  out  at 
about  35  per  cent  cheaper  than  the  usual  stone  kerb 
and   channels    and  granite-setts    crossings    (channel 
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2  ft.  wide).  Thi-  class  of  pavement  wiU  be  extended 
towards  the  residential  property  during  the  year. 
Last  year  the  council  purchased  a  tar-hoiler,  &c,  and 
the  tar-painting  work  gave  every  satisfaction.  In 
the  summer  it  is  intended  to  tar-paint  all  the  main 
roads  through  the  town  early;  local  tar  is  used  here, 
and  appears  satisfactory.  The  council  have  now  pur- 
chased additional  band  Eor  use  as  a  refuse  tip,  and 
lire  at  present  ifiaking  application  Eor  a  loan  for  the 
cost  of  the  laying  out  and  fencing  in  of  the  present 
site.  The  council  will  probably  purchase  a  proper 
covered  sanitary  (.-art  to  carry  about  twin'  as  much 
as  the  ordinary  cart,  and  in  other  ways  facilitate  ami 
cheapen   collection. 

Willington  (Mr.  J.  H.  Gardner,  sur- 
veyor to  tlie  urban  district  council). — 
Highways. — It  is  expected  that  tar  grout- 
ing on  the  main  road  between  Willington 
and  Bnancepeth  will  be  carried  out. 
Private  Street  Works.— Several  streets 
are  intended  to  be  made  up  with  tar- 
macadam  and  taken  over.  Sewerage. — 
Several  extensions  will  be  necessary 
owing  to  the  building  operations  which  are  going  on 
in  the  district,  and  about  1\  miles  of  new  sewers  with 
oast-iron  pipes  will  probably  require  to  be  laid  down 
Sewage  Disposal. — Improvements  arc  expected  to  be 
carried  out  at  the  Willington  works  so  as  to  provide 
secondary  treatment.  At  the  Page  Bank  works  a  pump- 
ing scheme  is  contemplated,  and  the  sewage  distributed 
over  the  hind  by  means  of  oast-iron  pipes.  Lighting. 
— Owing  to  the  development  of  the  district,  new  gas 
mains  and  lamps  are  to  be  provided.  Cemetery. — 
The  existing  paths  are  to  be  improved  and  new  ones 
laid  out. 

Wilts  (Mr.  J.  George  Powell,  county  architect, 
engineer  and  surveyor). — The  amount  of  work  to  be 
carried  out  during  the  coming  year  is  likely  to  be  very 
heavy,  and  is  as  follows:  (a)  The  repair  and  upkeep 
of  761  miles  of  main  road;  (b)  repairs  to  some  90  to 
.11)11  bridges;  (c)  the  renovation  .and  repair  of  fifteen 
to  twenty  police  stations  and  cottages,  and  the  com- 
pletion of  a  new  police  station  at  Amesbury  and 
W'ootton  Bassett;  (d)  general  repair  at  some  forty-two 
conned  schools,  .and  the  completion  of  new  schools 
at  Trowbridge,  Kodbourne  Cheney,  and  Idmiston ;  (e) 
the  inspection  of  various  structural  works  at  non- 
provided  schools,  299  in  number;  (/)  the  usual  annual 
repairs  at  the  county  asylum,  assize  courts  county 
offices,  and  weights  and  measures  offices.  New  works 
passed  and  works  proposed  are  as  follows:  (1)  Re- 
surfacing  with  a  bituminous-bound  material  the  entire 
length  of  the  London  and  Bath  trunk  road,  length 
313  miles:  (2)  tar-spraying  with  Tarvia  some  90  to 
100  miles  of  main  road;  (3)  strengthening  several 
lengths  of  weak  road.  Bridges. — The  reconstruction 
of  at  least  five  county  bridges.  Police  Buildings. — 
Alterations  and  additions  at  Swindon  police  station, 
and  renovations  at  the  Assize  Courts,  Devizes.  Asylum. 
— Plans  have  been  prepared  for  the  erection  of  a 
hospital  for  100  beds,  and  repairs  to  existing  building. 
Schools. — The  erection  of  a  new  school  for  260  scholars 
at  Melksham ;  additions  and  alterations  to  (1)  secon- 
dary school,  Trowbridge,  (2)  Adcroft  elementary  school, 
and  (3)  converting  Conigre  infants'  school  into  a  wood- 
craft centre,  also  at  Trowbridge;  providing  a  woodcraft 
centre  and  gymnasium  at  the  secondary  school, 
Malmesbury ;  converting  several  gravel-surfaced  play- 
grounds into  tarred  macadam.  Small  Holdings. — 
Alterations,  additions  and  repairs  to  several  farm 
buildings,  and  the  erection  of  dwellings  suitable  for 
small  holders.  Public  Health  and  Housing. — Plans 
and  specifications  for  tuberculosis  dispensaries  and 
open-air  shelters.  County  Offices. — Plans  and  speci- 
fications have  been  approved  for  the  erection  of  a  new 
building  which  will  provide  further  accommodation 
for  the  following  departments:  County  medical  officer, 
school  medical  officer,  education,  small  holdings,  local 
taxation,  licences,  weights  and  measures,  together  with 
committee  rooms,  record  room,  strong  room  and  store; 
alterations  and  additions  to  the  existing  offices  neces- 
sary to  provide  a  retiring  room  for  members  of  the 
county  council,  and  increased  accommodation  for  the 
county  surveyor's  department. 

Wirksworth  (Mr.  J.  F.  Wardle,  engineer  and  sur- 
veyor to  the  urban  district  council). — This  year  is 
expected  to  he  a  very  busy  one,  as  it  is  hoped  a 
-I art  will  ibe  made  with  the  new  sewerage  scheme. 
A  loan  of  £9,600  for  the  carrying  this  out  has  been 
sanctioned  by  the  Looal  Government  Board.  The 
work   will   consist  of   laying   new   sewers   throughout 


the  district  and  the  construction  of  outfall  works. 
The  roads  which  have  been  tar-sprayed  during  the 
la  -i  t  wo  yeans  have  proved  very  successful,  the  dust  and 
-lodge  having  been  reduced  to  a  minimum.  The 
work  has  also  lengthened  the  life  of  the  roads.  It 
i-  expected  the  same  lengths  will  be  again  treated 
this.  year.  The  usual  amount  of  repair:  to  the  roads 
will  he  earned  out.  A  new  addition  to  the  water 
supply  has  just  been  completed. 

Wokingham,  Berks  (Mr.  C.  W.  Mahks,  m.inst.m.  and 
C.B.,  m.r.s  i\.i..  borough  engineer  and  surveyor). — 
li  i-  proposed  to  at  once  proceed  with  the  laying  out 
and  fencing  of  the  21*.  acres  of  land  recently  pur- 
chased by  the  corporation  for  additional  recreation 
ground,  allotments  and  depot.  The  provision  of  a 
n.l  ejector  station  with  the  necessary  air  mains 
and  rising  mains,  and  extension  of  the  sewers  for 
the  south-west  portion  of  the  borough,  for  which  the 
-auction  of  the  Local  Government  Board  has  been 
obtained,  will  be  proceeded  with,  together  with  the 
enlargement  of  the  compressor  plant  and  engine- 
house.  Plans  are  being  prepared  for  the  further  ex- 
tension of  the  sewerage  system  for  the  north-east 
portion  of  the  district.  The  additional  contact  bed- 
in  course  of  construction  on  the  same  lines  as  those 
which  have  been  working  so  SUOcessfuQy  during 
the  last  seven  years  will  be  completed  and 
nut  into  use.  Sonic  new  streets,  for  which 
plans  have  already  been  prepared,  will  pro- 
bably be  made  up  under  the  Private  Street  Works 
\ .■!.'  Some  £3,000  of  street  improvements  are  now 
approaching  completion,  and  further  work  of  the 
-iin,     character   is   under   consideration. 

Wolverhampton  (Mr.  George  Green, 
m.inst.c.e.,  borough  engineer  and  sur- 
veyor).— Among  the  schemes  contem- 
plated, mention  may  be  made  of  two 
important  improvements  in  congested 
parts  of  the  borough— viz.,  North-street, 
by'  Molineux-street,  and  Woroestar- 
street,  by  Skinner-street,  which  will 
considerably  widen  these  thorough- 
fare- at  these  points.  Other  schemes  are  the  exten- 
sion of  the  car  depot  for  the  purpose  of  workshops 
and  stores,  at  an  estimated  cost  of  £6,000,  and  the 
opening  up  of  two  estates  under  the  Housing  and 
Town  Planning  Act,  1909,  and  the  construction  of 
several  new  streets.  In  addition,  there  will  be  other 
improvements,  and  the  new  street  off  Villiers-street, 
adjoining  the  Sunbeam  motor  works,  which  was  re- 
cently commenced,  will  be  completed.  Dust  prevention 
in  streets  will  also  be  carried  out.  Although  the 
proposed  municipal  cemetery  has  been  under  con- 
sideration for  the  past  two  years,  the  council  have 
not  yet  adopted  a  ,-chenie.  This  will  no  doubt  be 
further  considered  during  the  present  year,  and  defi- 
nite   proposals   may   possibly   be  made. 

Worcester  (Mr.  T.  Caink.  assoc.m. 
inst.c.e.,  city  engineer,  waterworks 
engineer  and  surveyor). — Extensions 
will  be  made  to  the  waterworks  elec- 
tric pumping  plant.  A  48-h.p.  vertical 
spindle  pump  will  be  used  for  pump- 
ing river  water  at  the  rate  of  2,500 
gallons  per  minute.  Two  horizontal  spindle  pumps. 
67-h.p.  and  126-h.p.,  will  be  installed  for  pumping  to 
the  high-level  reservoir.  A  Venturi  meter  is  also  to 
be  provided.  An  important  street  widening  will  be 
effected  in  Little  Angel-street  by  the  removal  of  the 
Bell  Hotel,  while  it  is  hoped  to  continue  the  widening 
of  High-street  during  the  year. 

Wood  Creen  (Mr.  C.  H.  Croxforo,  engineer  and 
surveyor  to  the  urban  district  council).— The  present 
year  promises  to  be  a  very  active  one  in  the  municipal 
work  of  Wood  Green,  for  in  addition  to  the  usual 
routine  of  highway  maintenance,  sewerage  works,  and 
the  upkeep  of  the  public  gardens  (a  characteristic 
feature  of  Wood  Green),  several  important  public 
works  are  contemplated.  Among  these  may  be  named 
the  laying  out  of  about  5  acres  of  common  land  in 
the  northern  portion  of  the  district,  the  construction 
of  about  700  yds.  of  33-in.  and  30-in.  diam.  eonerei 
tube  surface-water  .-ewer,  and  the  eulverting  of  the 
Mus  Well  stream  (sections  I.  and  III.).  The  i  i 
of  a  new  central  fire  station  will  probably  be  put  in 
hand,  and  the  completion  of  extensive  additions  to 
the  town  hall  (estimated  cost,  £7,000)  carried  out.  The 
turfing  and  other  incidental  works  of  completion,  in- 
cluding the  provision  of  a  pavilion  lodge,  &c,  in  con- 
nection with  the  laying  out  of  the  new  recreation 
ground   of  ~i\   acres,  will  be  put  in  hand  as  soon  as 
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the  winter  season  closes.  Schemes  also  will  be  pre- 
pared for  the  laying  out  of  a  portion  of  the  district 
under  t lie  Housing  and  Town  Planning  Act.  In  view 
of  the  satisfactory  results  accruing  from  tar  .-praying. 
a  further  large  area  will  no  doubt  he  dealt  with  in  the 
spring.  The  success  of  the  public  baths  recently 
erected  has  already  railed  forth  a  demand  for  exten- 
sion, and  the  council  have  decided  to  make  provision 
for  this  by  the  erection  of  six  additional  slipper  baths, 
&c. 

Worthing  (Mr.  Frank  Roberts, 
oc.m.inst.C.e.,  borough  engineer 
and  surveyor).— In  addition  to  the 
routine  work,  the  following  special 
works  are  projected  for  the  coming 
year— viz.,  additions  to  sewage  pump- 
ing station  and  outfall  works,  surface- 
water  drainage  and  new  outfall ;  wood- 
dock  paving;  street  widenings.  The 
total  estimated  cost  of  these  works  is 

£20,000.    A  considerable  number  of  private  streets  will 

he  taken  over  under  the  Act  of  1892. 

Wrexham  (Mr.  John  England, 
borough  engineer  and  purveyor). — 
The  principal  works  to  he  executed 
during  the  year  are  the  erection  of  a 
public  mortuary  at  the  cemetery ; 
the  concreting  of  the  river  bed  for  a 
distance  of  700  yds.,  at  a  cost  of  £1,050, 
and  the  erection  of  new  abattoirs, 
which  comprise  separate  pig  and  cattle 
slaughter  halls,  lairages,  cooling  room,  triperies,  stores, 
offices,  and  separate  slaughter  hall  and  lairage  for 
doubtful  animals — estimated  cost  £4,000  exclusive  of 
land.  The  laying  out  of  the  park  is  being  proceeded 
with,  and  at  the  present  time  two  bowling  greens  are 
being  constructed,  and  plans  have  been  prepared  for 
the  pavilion  in  connection  therewith,  which  will  in- 
clude lavatories  and  stores.  Consideration  is  being 
given  to  the  laying  out  of  the  unbuilt  portions  of 
land  within  the  borough  under  the  Town  Planning 
Act  in  view  of  the  important  colliery  developments  on 
the  outskirts  of  the  borough.  The  Road  Board  having 
granted  a  moiety  of  the  cost  of  widening  lengths  of 
Ruabon-road  and  Ruthin-road,  it  is  intended  to  pro- 
ceed with  these  works,  in  addition  to  the  improvement 
now  proceeding  at  the  junction  of  Grove-road  and 
Rhosddu-road.  Application  is  to  be  made  to  the  Road 
Board  for  a  grant  towards  the  cost  of  paving  Bradley- 
road  with  granite  setts  on  a  concrete  foundation,  owing 
to  the  very  heavy  traction  traffic  on  the  road,  the 
estimated  cost  being  £3,380,  and  additional  dressing- 
room  and  lavatory  accommodation  i-  to  be  provided 
at  the  baths. 

Yiewsley  (Mr.  J.  Lewis,  m.i.mun.e..  a.m.i.s.e.,  engi- 
neer and  surveyor  to  the  urban  district  council). — The 
present  temporary  offices,  consisting  of  an  old  mission 
room  with  two  cottages  adjoining,  situated  in  the  main 
road,  have  been  bought,  and  plans  are  in  hand  for 
the   alteratii  try  to  make  up-to-date  public 

offices,  with  storage  yard,  stables,  and  depot  at  rear 
(estimated  cost,  £750).  A  much-desired  street  widen- 
ing improvement  is  to  be  put  in  hand  by  the  demo- 
lition of  an  obtrusive  building,  and  the  area  thus 
ocoupied  is  to  be  thrown  into  the  highway,  which  runs 
at  right  angles  to  the  new  offices  into  the  main  road 
(estimated  cost,  £120).  Surface  treatment  of  the  whole 
of  the  roads  with  Tarvia  is  again  included  in  the  year's 
programme  (estimated  cost,  2£d.  per  yard  super.).  The 
widening  of  Horton-road  by  the  addition  of  8  ft.  of 
land,  given  free  by  the  owner,  for  a  length  of  1,400  ft., 
will  be  proceeded  with,  the  cost  of  reconstructing  the 
road  being  estimated  at  £600.  This  will  ultimately 
join  up  with  the  London  road  here.  The  making  up 
of  new  streets  under  the  Private  Street  Works  Act, 
J892,  for  which  plans  have  just  been  approved,  will 
also  be  undertaken,  at  an  estimated  cost  of  £500.  The 
inspection  of  the  main  surface-water  drainage  outfall 
sewer  and  the  construction  of  manholes  and  inspec- 
tion eyes  is  to  be  carried  out.  The  street  lighting  in 
one  of  the  outlying  hamlets  is  to  be  converted  from 
oil  to  incandescent  gas.  The  conversion  of  gravel 
footwalks  in  granolithic  pavements  is  to  he  carried 
out  departmentally,  and  it  is  anticipated  that  about 
i  mile  will  be  done  each  season.  Heavy  motor  tractors 
from  the  factories  have  caused  much  damage  to  wi  ak 
foundations  in  the  roads  so  traversed,  and  the  work 
of  strengthening  the  foundations  is  being  carried  out 
in  sections,  so  as  to  cause  as  little  inconvenience  to 
the  public  as  possible.  The  planting  of  trees  in  the 
;ain  recommended  during  the    ea     o 


Chestnuts  and  planes  have  proved  very  satisfactory 
here. 

York  (Mr.  F.  W.  Spurr,  city  engineer). 
—In  addition  to  the  usual  work  inei- 
~?  dental  to  the  maintaining  by  adminis- 
tration of  the  roads,  sewers  and  proper- 
tie-  of  the  city,  the  corporation  have  in 
in nd.  or  under  consideration,  many  im- 
I 'i  limit  work-.  The  works  now  in  hand 
comprise  the  following :  Extension  of 
the  sewage,  disposal  works  at  Naburn 
(£21,370);  extensions  at  Fulford  pumping  station  and 
the  addition  of  storm-water  storage  tanks  (£10,764); 
the  conversion  of  a  large  number  of  cobble  streets 
to  tar-macadam  (£3,576);  and  various  contracts  for 
private  street  works.  Contracts  have  been  accepted 
for  extensions  to  tramways  (Bishopthorpe-road), 
£14,748,  and  for  a  rehousing  scheme  (thirty  cottages), 
to  cost  £6,398.  Tenders'  will  also  be  obtained  very 
shortly  for  covering  further  streets  with  taii-macadani, 
and  for  the  completion,  of  a  new  street  from  Pave- 
ment to  Piccadilly.  A  shelter  and  attendant's  room 
at  Clarence  Gardens  bowling  green,  and  a  band- 
stand at  Knavesmire,  will  also  be  erected  during  the 
year,  in  addition  to  ladies'  and  gentlemen's  conveni- 
ences at  Heworth,  Clarence  Gardens,  Peasholme 
Green  and  Leeman-road  Gardens.  Land  has  been 
acquired,  and  a  scheme,  is  being  prepared,  for  laying 
out  8i  acres  of  land  at  Heworth  as  a  garden  and  re- 
creation ground,  including  the  provision  of  a  bowling 
green,  tennis  courts,  and  the  necessary  shelters,  con- 
veniences and  attendant's  room.  The  preliminary 
plans  and  schedules  are  being  prepared,  under  the 
Towrr  Planning  Act  of  1909,  for  three  areas,  the  work 
being  well  in  hand.  A  Bill  is  being  promoted  for 
the  acquisition  by  the  corporation  of  the  undertaking: 
of  the  York  Gas  Company.  The  usual  number  of 
private  streets  will  be  carried  out  during  the  coming 
year,  the  cost  of  this  work  during  the  past  year 
amounting  to  £1,650.  The  Yorkshire  Show  will  be 
held  on  the  Knavesmire  at  York  on  July  23rd,  24t.h 
and  25th  next. 

Yorkshire,  East  Riding  (Mr.  Alfred  Beaumont, 
county  surveyor). — Works  are  in  hand  or  projected  in 
this  county  in  addition  to  ordinary  repairs  and  re- 
newals comprise  a  new  opening  steel  bridge  over  the 
river  Hull  at  Hull  Bridge,  a  new  court-house  and 
police  station  at  Brough,  new  houses  for  police  ser- 
geants, and  the  enlargement  of  the  police  office 
accommodation  at  headquarters..  Several  new 
schools  and  enlargements  are  now   in  hand. 

Yorkshire,    West   Riding    (Mr.    F.     G.    Carpenter, 

county  surveyor). — The  county  council  have  approved 
of  an  estimated  expenditure  of  £217,000,  to  be  incurred 
in  the  maintenance  and  repair  of  the  main  roads  in 
the  Riding,  the  mileage  of  which  is  1,077.  This  sum 
includes,  for  ordinary  surface  maintenance,  surface 
tarring,  the  use.  of  bituminous  or  other  binders,  the 
rebuilding  of  burr  walls,  various  road  and  footpath 
improvements,  and  sett  paving  works.  In  addition. 
Glusburn  Bridge  is  to  be  reconstructed  and  the  road 
diverted,  and  extensive  works  of  repairs  will  be  ear- 
ned out  to  Maries  North,  Pay!  home,  Talbot  and 
Uarlield  Bridge,.  In  conjunction  with  the  Sheffield 
Corporation  a  scheme  is  in  course  of  preparation  for 
the  widening  and  reconstruction  of  High  Bridge, 
which  is  a  border  bridge. 

Ystradgynlais  (Mr.  T.  Watkins,  surveyor  to  the 
rural  district  council).— The  Local  Government  Board 
held  art  inquiry  last  November  respecting  the  appli- 
cation of  the  council  for  sanction  to  borrow  £2,300 
to  erect  new  council  offices,  the  result  of  which  was 
daily  expected  at  the  time  this  return  was  prepared, 
and' they  have  intimated  that  they  will  shortly  hold 
inquiries  a  to  the  council's  application  for  sanction 
to  borrow  i:2,000  for  two  ferro-concrete  bridges  in 
Cwmtwrch  to  replace  the  present  timber  structures, 
and  £30,01)1)  tor  sewerage.  The  council  have  also 
■applied  for  £2,800  to  lay  an  8-in.  water  main  from 
Abercrave  to  Ystradgynlais  to  supplement  the  exist- 
ing 5-in.  main,  which  has  become  inadequate  owing 
to  the  large  increase  in  the  population— which  has 
doubled  in  the  ten  years  1901-11.  The  housing  ques- 
tion has  bad  tiie  anxious  consideration  of  the  council 
tune,  and  it  has  been  decided  to  erect  sixty 
houses  tor  the  working  classes,  twenty  to  be  erected 
;il  Colbren,,  twenty  at  Abercrave,  and  twenty  at 
Ystradgynlais.  It  has  also  been  decided  to  put 
up    six    urinals    throughout    the    district.      Several 

harp  'ii  corners  are  to  be  cut  off  and  the  roads 
widened. 
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THE  OZONAIR  SYSTEM  OF  PURE  AIR  VENTILATION. 

(Contributed.) 


The  efficient  ventilation  of  buildings  has  always 
presented  considerable  difficulties  because  of  the  largo 
numbers  of  factors  which  enter  into  every  case.  Until 
quite  recently,  it  was  understood  that  the  object  to  1"' 
aimed  at  in  ventilation  was  to  remove  the  carbonic 
acid  gas  exhah-d  from  the  lungs  of  human  beings, 
b  ii  ause  this  was  supposed  to  be  the  determining  factor 
in  the  purity,  or  otherw  ise,  of  the  atmosphere.  It  has 
been  shown,  however,  by  scientists  during  recent  years 
that  carbonic  acid  gas  is  not  only  not  poisonous,  hut 
that  the  quantities  in  which  it  is  found  in  any  place 
where  people  congregate  are  not  sufficient  to  produce 
effects  by  any  means  as  injurious  as  the  vitiating 
components  of  a  crowded  atmosphere. 

What,  then,  are  the  components  in  question  which 
are  so  injurious  to  the  health  of  human  beings  ?  These 
are  the  organic  compounds  given  off  from  the  lung-, 
body  and  clothes,  which  quickly  putrefy  and  produce 
an  irritant  effect  on  the  nervous  system  ;  the  heat 
which  is  given  off  from  the  same  sources,  and  which 
tends  to  increase  the  temperature  of  the  air;  the 
moisture,  also  from  the  same  sources,  which  increases 
the  humidity  of  the  air  and  produces  a  feeling  of  lassi- 
tude ;  and,  finally,  the  consumption  of  oxygen,  which 
devitalises  the  air.  Incidentally,  places  which  are 
not  occupied  also  require  ventilation,  because  the  air 
becomes  stagnant,  moisture  condenses   on  the  walls. 
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and  moulds  and  fungi  are  produced.  These  remarks 
refer  especially  to  such  places  as  cellar-,  strong  rooms, 
and  so  forth,  where  the  atmosphere  may  even  become 
dangerous  to  those  persons  who  have  to  visit  these 
rooms  occasionally.  Hence  the  chemical  impurity  of 
the  air  has  not  so  much  to  do  with  the  feelings  of 
discomfort  experienced  in  badly  ventilated  rooms  as 
the  excessive  heat  and  moisture  of  the  atmosphere, 
the  putrefying  organic  compounds  in  it.  and  its  motion- 
less uniformity. 

A  good  theoretical  definition  of  ventilation  is  "  the 
introduction  into  the  place  in  question  of  just  that 
quantity  of  fresh  air  required  to  give  the  accessary 
degree  of  change  and  purity  without  draughts  or  uni- 
formity, and  without  excessive  heat  or  excessive 
humidity."  Now,  these  results  can  undoubtedly  be 
obtained  if  sufficient  air  is  introduced  and  extracted 
in  a  balanced  system,  but  the  quantity  of  air  re- 
quired to  do  this  effectively  necessitates  not  onlyr  an 
unnecessarily  large  ventilating  plant,  but  is  also  liable 
to  produce  draughts,  unless  the  distribution  is  very 
carefully  effected  ;  and  if  some  method  could  be  found 
for  removing  the  vitiated  air  by  chemical  means,  and. 
at  the  same  time,  introducing  just  that  quantity  of 
fresh  air  necessary  to  give  the  required  number  of 
changes  without  draughts,  then  an  ideal  state  of 
affairs  would  be  obtained. 

Ozone  offers  a  ready  solution  for  the  purification  of 
the  air.  It  is  a  concentrated  form  of  oxygen  produced 
by  passing  the  latter  gas  through  an  electrical  dis- 
charge, and  as  oxygen  composes  one-fifth  of  the  atmo- 
sphere, if  ordinary  air  is  passed  through  an  ozoniser 
it  becomes  ozonised.  Ozone  is  one  of  the  most  power- 
ful oxidisers   and  sterilisers   known.     It  will   oxidise, 


literally  burn  up,  all  organic  particles  in  a  vitiated 
atmosphere,  and  render  the  latter  pure  and  invigorat- 
ing. It  will  also,  even  in  the  concentration  suitable 
for  breathing,  partially  sterilise  the  air.  Hence  it  is 
clear  that  if  the  air  introduced  into  a  building  is  suit- 
ably ozonised  it  will  not  only  maintain  a  pure  atmo- 
sphere, but  only  a  sufficient  quantity  need  be  blown 
in  in  order  to  provide  the  necessary  number  of  changes 
to  avoid  humidity,  uniformity  and  excessive  heat. 
The  Ozonair  system  of  pure  air  ventilation  was  de- 
signed on  this  basis,  and  conforms,  in  all  respects, 
to  the  theoretical  definition  of  ventilation  before 
'tied. 
Briefly  summarised,  its  advantages  are  that  burli- 
ness and  all  other  odours  due  to,  say,  cooking  smells^ 
and  so  on,  are  removed,  tobacco  smoke  and  fog  are 
dissipated,  and  the  air  is  rendered  fresh  and  invigorat- 
ing. The  cost  of  operating  represented  by  the  elec- 
trical energy  consumed  is  almost  negligible,  and  no 
draughts  are  produced.  In  fact,  the  amount  of  air 
and  the  strength  of  added  ozone  are  adjusted  in 
accordance  with  the  temperature,  the  state  of  the 
barometer,  the  number  of  people  present,  and  other 
desired  conditions. 

The  system  consists,  briefly,  in  drawing  the  air  from 
out- Me  through  one  of  the  special  ozonair  filter 
screens,  during  which  process  it  is  thoroughly  washed, 
and  all  smuts  and  sulphurous  aeid  gases,  and  so  forth 
tire  absorbed.  The  cleaned  air  then  passes  into  the 
mixing  chamber,  where  it  is  purified  and  partially 
sterilised  by  the  addition  of  a  small  quantity  of  ozone, 

which  gives  it  the 
refreshing  charac- 
ter already  re- 
ferred to.  It  is 
then  blown  l>y  a 
fan  into  the  build- 
ing through  duct 
work  which  is 
provided  w  i  t  h 
openings  at  suit- 
able point-. 

The  general  dis- 
position of  the 
I  plant  is  shown  by 

W  the  diagrammatic 
H  illustration.  The 
ozoniser,  as  will 
he  seen,  is  in  a 
by-pass  circuit  to 
the  washed  air, 
because  the  mois- 
tuie  in  the  latter 
might  cause  a 
breakdown  in  the 
insulation  oi  the 
ozoniser.  The 
small  quantity  of 
air  which  is  to  he 
02  m  -<  d  enters  the  ozoniser  at  the  bottom,  where  it 
passes  through  a  cotton  wool  filter;  next,  over  the 
electrodes  of  the  ozi  niser,  and  thence  into  the  intake 
of  the  fan.  Where  there  is  only  continuous  current 
supply,  a  converter  is  employed  for  producing  the 
necessary  alternating  current  required  for  the  ozoniser  ; 
and  a  switchboard,  which  will  be  seen  on  the  walls. 
is  provided  with  all  the  necessary  apparatus  for  con- 
trolling the  plant.  It  will  be  seen  that  everything  is 
extremely  simple,  and,  in  fact,  the  whole  control  may 
be  left  to  an  inexperienced  person.  The  working  of 
the  plant  is  automatic  and  depends  on  the  manipula- 
tion oi  two  or  three  ordinary  electric  switches.  The 
installation  is  simple,  and  may  be  run  for  long  periods 
with  very  little  attention,  while  the  space  taken  up  i> 
comparatively  small.  In  addition  to  the  foregoing, 
the  cost  of  upkeep  is  so  trifling  as  to  be  almost  negli- 
gible, a  comparatively  large  building  being  supplied 
at  the  cost  of  only  a  few    pence  per  day  for  power. 

The  system  hits  been  installed  in  many  hundreds 
of  building-  in  this  country  and  abroad,  and  to  men- 
tion the  importance  of  these  we  need  only  refer  to  the 
Law  Courts,  tie'  Wool  Exchange  Savoy  Hotel,  Picca- 
dilly Hotel,  the  Palladium,  and  the  Palace  Theatre  of 
Varieties,  in  London  (not  to  speak  of  the  Central 
London  Railway);  the  Council  Chamber,  Manchester; 
the  Blackburn  Sessions  Couit;  the  Glasgow  Justi- 
ciary Court ;  while,  recently,  a  plant  has  been  fitted 
for  the  ventilation  of  the  New  Zealand  Pari 
Hou  e  ,  and  another  has  been  installed  in  the  House 
of  ( '  immons. 


London  Tramways — Trailer  cars  will  lie  runni 
the   London  County  Council  lines  within  a  fortnight. 


240 


THE    SURVEYOR    AND    MUNICIPAL 


January  31.  1913. 


Office  Conversations. 

MORE   OR   LESS   IMAGINARY. 
[Contributed.] 


III.— The  Macadam  Fetish. 
"...  Just  for  five  minutes.    I  will  not  keep  you 

longer,  for  I  know  how  busy  you  are,  and "    Yes, 

and  I  wish  he  was.  He  wouldn't  be  a  bad  fellow  if  he 
wasn't  so  consumedly  long-winded.  What  another 
man'd  put  into  a  sentence  he'll  extend  to  a  half- 
column  paragraph.  Just  my  luck,  when  I'm  up  to 
my  neck  in  it;  and  I  can't  very  well  close  my  door 
to  the  great  Chairman  of  the  Highways  and  Bridge- 
Committee,  j. p.    Ah,  that's  his  step — I'd  know  it  from 

a  thousand   when   I'm   busy — if  he'd   only  break 

Yes,  very 'well,  thanks,  Mr.  Climson;  first  class. 
Busy  ?  Oh,  as  usual,  you  know;  two  days'  work  to 
do  before  lunch.  You  won't  keep  me  a  minute  or 
two  ?  Oh,  that's  all  right.  You've  been  doing  what  ? 
Reading  a  life  of  Macadam — what,  Macadam,  the 
road  chap  ?  Have  I  read  it  ?  No,  I'm  afraid  I 
haven't  time  to  indulge  in  that  kind  of  literature. 
An  education  ?  The  life  of  Macadam  an  education  ? 
Really,   Mr.   Climson,  I  must   confess  that   I   fail    to 

.^ee Certainly,    certainly.    I'm    quite    prepared    to 

hear  vour  views. 


And  you'd  really  like  to  see  the  roads  of  the 
borough  made  and  maintained  more  upon  Macadam's 
system  ?  You  don't  like  these  new-fangled  systems  ? 
You  wouldn't,  if  you  had  your  way,  sanction  the  use 
of  any  of  the  patented  materials  ?  Well,  each  man 
to  his  taste;  but  I  think  I've  used  them  all,  and  it'd 
be  more  of  an  education  if  you  were  to  read  the 
literature  issued  by  the  proprietors  of  these  systems 
than  a  hundred  volumes  like  the  life  of  Macadam. 
Nothing  in  this  world  stands  still.  Everything  must 
cither  progress  or  retrogress,  and  I'm  certain  sure 
that  road  making  has  (to  use  an  Americanism)  pro- 
gressed a  few  since  the  days  when  Macadam 
dumped  tons  of  broken  material  on  to  soft  bottoms 

.•I nd  left  the  result  to Getting  warm,  am  I  ?    Well, 

I  can't  help  it  when  I  hear  obsolete  methods  trotted 
out  as  the  best  and  the  old  gag  about  the  decline  of 
British  road  making  and  all  the  rest  of  it.  Do  you 
know  that  Macadam  con-idered  road  foundations  as 
worse  than  useless  —  that  the  question  of  weight- 
carrying  didn't  enter  into  his  calculations — that  be 
preferred  a  yielding  morass  to  solid  rock  for  the 
reception  of  his  precious  broken  stone — that  to  make 
a  road  watertight  was  to  him  the  be-all  and  ond-alJ 
of   construction  ?    Do   you    know    that — ■ — 


No,  of  course,  you  didn't  know,  or  you  wouldn't 
talk  as  you  do.  Macadam's  life  an  education!  Why, 
there's  not  a  road  in  the  country  made  upon  his 
system— and  heaven  knows  there  are  far  too  many  of 
them — that  doesn't  require  strengthening  to  meet  the 
requirements  of  modern  traffic.  Just  picture  to  your- 
self a  quagmire  with  10  in.  of  broken  stone  atop  of 
it,  and  a  7-ton  traction  engine  with  five  2-ton  trucks, 
each  loaded  with  8  tons,  of  material — total  load  57 
tons — going  over  it!  I'm  not  saying  that  water- 
bound  roads,  if  properly  constructed,  won't  stand  the 
deuce  of  a  lot  of  rough  wear:  what  I'm  up  against 
in  water-bound  roads  is  the  Macadam  system.  He 
had  his  good  points  ?  Oh,  yes,  I'll  allow  that.  Drain- 
age, compact  surfaces,  impenetrability,  flattened 
cross-section — we  have  much  to  thank  him  for;  but 
—eh,  what  ?  The  father  of  road  making  ?  We  owe 
all  our  modern  roads  to  him,  after  all  ?  Really,  Mr. 
Climson,  that's  a  bit  too  much  to  swallow.  Did  lie 
introduce  granite  6ett,  or  asphalt,  or  wood  pave- 
ments ?  Was  he.  even  most  Temotely,  the  BB 
of  tar-macadain,  or  of  any  of  the  numerous  proprietary 
roads,  to  which,  by-the-bye,  you  so  strongly  object  ? 
Would  you  attribute  the  modern  warship  to  Noah,  or 
the  Army  aeroplane  to  Icarus  or  Roger  Bacon  ? 
Oh,  you  allow  that  there  were  Roman  Toads  in  the 
country  before  Macadam's  time?  and  even  then  you 
aren't  perhaps  aware  that,  a  lot  of  htHttbu 
talked  about  even  them. 

*  #  •  • 

No,  you  can  take  it  from  me,  Mr.  Climson,  that 
modern  road  making  i-  miles  ahead  of  anything  yet 
done.  Of  Macadam  as  a  man  I  have  nothing  to 
say— you   know   more  of  him  (from   your  book)   than 


I  do  ;  .as  a  modern  road  maker  he  wouldn't  be  tolerated 
anywhere  in  this  country,  except  in  some  little  urban 
district,  where  he'd  get  £5  a  year,  with  an  additional 
£5  as  sanitary  inspector,  and  50s.  a  year  maybe  as 
market  dues  collector,  petroleum  inspector,  or  some 
such  responsible  post.  Do  I  really  believe  in  these 
new  patented  systems  ?  Certainly — why  shouldn't  I  ? 
The  duty  of  a  surveyor  is  to  utilise  to  the  best  advan- 
tage what  materials  he  can  procure  at  the  lowest, 
rates,  compatible  with  quality.  He  hasn't  time  (I 
know  I  haven't)  to  experiment  except  in  the  way  of 
use.  Research  is  denied  him,  not  only  because  of 
the  time  it  would  occupy,  but  because  of  the  expense. 
What  would  the  members  of  our  committee  say  if  I 
asked  them  to  fit  me  up  a  laboratory  and  testing 
station?  No,  we  must  depend,  so  far  as  the  question 
of  materials  goes,  largely  upon  the  reports  of  those 
who  make  a  life-study  of  them,  coupled,  of  course, 
with  the  knowledge  derived  from  our  own  experience 
in  their  use.  Take  the  articles  I  say  that  I  have 
tried.  You  sneer  at  them  as  "proprietary"  articles. 
as  though  they  were  so  many  patent  medicines.  They 
are  not  put  forward  as  panaceas  or  cure-alls.  They 
each  have  their  value  in  the  world  of  Toad  making, 
and  the  sensible  surveyor  is  he  who  gives  them  a 
fain-  trial.  I've  done  so,  as  you  know — you  see  I'm 
one  of  the  sensible  surveyors — and  if  you  can  show 

me   better  roads    than Well,   if   you're    satisfied, 

that's  all  right.  I  know  you  don't  mind  my  plain 
speaking.  You  must  really  be  going  ?  Well,  if  you 
must,  you  must.  Good-bye.  See  you  at  committee 
to-night.  #  *  *  # 

Not  a  bad  sort,  old  Climson;  but  why  doesn't  he 
stick  to  his  last  ?  I  wonder  what  he'd  say  were  I 
to   trot  round   to   his  shop  and  advise  him   on   the 

furniture     trade!    An      education,      indeed;      he 

Come  in!  Well,  and  what's  wrong  with  you  now? 
Mr.  Simms  been  complaining  of  your  work  ?  And 
I've  no  doubt  he  has  good  cause.  Eh,  what  ?  Mir. 
Simms  doesn't  know  what  he's  talking  about  ?  You'll 
excuse  me,  Mr.  Skimmer,  but  really  you  ought  to 
know  better,  as  a  member  of  the  council,  than  to 
say  such  a  thing.  There  isn't,  thank  heaven,  a  dud 
on  my  staff,  and  you  know  that  as  well  as  I  do.  The 
fact  is  Simms  is  too  sharp  for  you— he  knows 
his  work  too  well.  You'll  see  about  it,  you'll— now, 
look  here,  Mr.  Skimmer,  we're  speaking  between  four 
walls,  and  whatever  you  may  be  in  the  council 
chamber,  remember  that  I'm  top  dog  here,  and  I'll 
have  no  one  blustering  and  threatening  in  my  office. 
Let's  discuss  this  matter  calmly.  That's  better. 
Now,  what's  Simms  complained  of  this  time  ? 
Drains  ?  Foundations  ?  Brickwork  ?  Oh.  that's  it, 
is  it  ?  Bats,  insufficient  bond,  empty  joints  and 
poor  mortar  ?  Pretty  comprehensive,  eh  ?  Yes,  yes, 
I  quite  understand— the  work's  of  the  very  best,  pro- 
perly bonded,  solidly  put  together,  with  first-class, 
bricks,  and  mortar  composed  of  good  stone  'lime  and 
clean  'sharp  sand.  That  went  without  saying.  And 
you  won't  move  a  brick — not  a  brick?  You'll  see 
-iy  through  if  it  costs  you  every  penny  you've 
got  ?  You've  been  forty-five  years,  man  and  boy,  in 
the  building  tradp.  and  if  you  don't  know  what  good 
work  is #  #  *  # 

I've  not  the  least  doubt  that  you  do  know  good 
work  when  you  see  it;  but  it  seems  that  Mr.  Simms 
possesses  (unfortunately  for  you)  equal  perceptive 
powers.  The  matter's  one  between  you  and  him.  Of 
course,  if  you  wish  to  drag  me  into  it,  I'll  run  down 
and  have  a  look  at  the  work,  and  give  my  opinion, 
but  I've  sufficient  faith  in  Mr.  Simms— I  wouldn't 
retain  him  on  the  staff  if  I  hadn't— to  know  that  I 
shall  back  his  report.  To  speak  plainly,  Mr. 
Skimmer,  your  work  is  not  always  quite  what  it. 
should  be, 'in  fact  it's  only  too  often  quite  the  re- 
verse. What,  are  you  to  do  ?  Why,  what  Mr.  Simms 
asks  you  to  do — no  more  and  no  less.  He's  not  un- 
reasonable. Wants  you  to  pull  half  a  house  down  ? 
Well,  surely  that's  quite  reasonable,  if  it'll  -^vc  the 
house  coming  down  by  itself  some  day. 

•  •••;";•• 

You  hope  that  Mr.  Simms  will  let  you  alone  for  a 
spell    after   this  ?    Really,    I    can    hold   out   no    such 
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hope.  It  all  depends  upon  yourself,  as  you  know 
without  my  telling  you.  I'm  here  to  see  that  he  does 
his  work,  and  I'll  see  that  he  does  it.  And  you? 
Doesn't  it  strike  you,  Mr.  Skimmer,  that  you're  here 
to  see  that  we  both  do  our  work  ?  Why,  neither  Mr. 
Simms  nor  I  could  have  looked  you  in  the  face  again 

if  we  neglected  our  duty  so   far  a3  to Funny  ? 

No,  I'm  not  trying  to  be  that,  Mr.  Skimmer.  I 
haven't  time  for  joking  until  I  get  home  at  night, 
and  then  I'm  too  tired  to  attempt  it.  Nothing  to 
complain  of?  No;  and  I'm  not  complaining;  but 
a  man  wants  an  hour  or  two  in  the  bosom  of  his 
family  sometimes,  and  even  committees  lose  their 
fre  hness  utter  a  few  years.  You'd  like  my  job? 
\To,  I  don't  think  you  would.  There's  too  much 
worry  about  it.  It's  not  a  simple,  straightforward 
job  like  building?— just  knocking  up  a  wall  here  anda 

wall    there,    and Eh  ?     Well,   yes,   and    knocking 

down  a  wall  here  and  a  wall  there,  if  you  will  have 
it  so.  But  not  at  the  bidding  of  a  boy  inspector  ? 
Mr.  Simms  has,  I  think,  arrived  some  time  since  at 
years    of  discretion,   and,  too 


CESSPOOL  EMPTYING  PUNT. 


Messrs.  George  Waller  &  Son,  of  Stroud,  have 
recently  supplied  a  cesspool  emptying  apparatus  to 
Windsor  Castle.  It  is  worked  on  the  vacuum  principle, 
and  the  tank  holds  500  gallons.  The  apparatus  is 
mounted  on  a  four-wheeled  carriage,  with  springs  and 
extra  wide  tyres  for  horse  draught.  It  is  fitted  with 
one  of  Waller's  well-known  "  Pinkney  "  petrol  engines, 
with  magneto  ignition  and  horizontal  air  pump  (for 
producing  a  vacuum)  combined  on  one  baseplate  and 
driven  through  machine-cut  gearing.  This  plant  em- 
bodies all  the  latest  improvements,  and  is  most 
economical  in  working,  it  being  estimated  that  over 
50  per  cent  is  saved  as  compared  with  the  old  methods. 

Messrs.  George  Waller  &  Son  claim  to  be  the  pioneers 
of  cesspool-emptying  plants.  They  are  manufacturers 
of  the  "  Bexley "  system  apparatus,  of  which  they 
have  supplied  a  very  large  number  both  at  home  awl 


INSTITUTION  OF   MUNICIPAL  AND  COUNTY 
ENGINEERS. 


WEST    MIDLAND    DISTRICT. 

A  meeting  of  the  West  Midland  District  of  tin- 
Institution  of  Municipal  and  County  Engineers  was 
held  at  Birmingham  on  Thursday,  the  23rd  inst.  In 
the  absence  of  Mr.  A.  T.  Davis  (district  chairman). 
Mr.  A.  D.  Greatorex  (West  Bromwich),  the  vice- 
chairman,  presided,  and  the  attendance  included : 
Messrs.  T.  Caink  (Worcester),  W.  B.  Chancellor 
(Lichfield),  H.  J.  Co-leby  (Atherstone),  F.  C.  Cook 
(Nuneaton),  hon.  district  secretary,  S.  Douglas 
( Kenilworth),  A.  J.  Dickinson  (Redditch),  R.  Dixon 
(Stratford-on-Avon),  G.  F.  Gettings  (Worcestershire!. 
H.  H.  Humphries  (Brdington),  C.  E.  Lawton  (Birm- 
ingham), H.  B.  Mathew  (Birmingham),  R.  C. 
Moon  (Nuneaton),  A.  E.  Newey  (Foleshill), 
H.  Richardson  (Birmingham),  E.  B.  Savage 
(Birmingham),  members ;  E.  J.  Goodacre  (Nun- 
eaton), H.  M.  Lawson  (Birmingham),  students;  J.  T. 
Fitch  (Birmingham),  associate  member;  and  K.  V. 
Cuthbe  (Birmingham)  and  J.  Finan  (Birmingham^, 
visitors. 

Mr.  E.  B.  Savage  (Birmingham)  and  Mr.  A.  J. 
Dickinson  (Redditch)  opened  a  discussion  on  the  re- 
port of  the  Departmental  Committee  of  the  Local 
Government  Board  dealing  with  intercepting  traps 
in  house  drains.  Mr.  Savage  expressed  himcelf 
strongly  in  favour  of  the  retention  of  the  trap,  and 
the  opposite  view  was  taken  by  Mr.  Dickinson.  An 
interesting  discussion  followed,  in  which,  in  addition 
to  the  chairman,  Messrs.  W.  B.  Chancellor  (Lich- 
field), T.  Caink  (Worcester).  S.  Douglas  (Kenilworth I, 
F.  C.  Cook  (Nuneaton\  H.  J.  Coleby  (Atherstone). 
took  part. 

At  the  suggestion  of  the  chairman  it  was  decided 
t  i  bold  another  evening  meeting  of  the  Di  =  trict  Com- 
mittee   at    Birmingham    early    in    March. 


Messbs.  George  Waller   &  Sox's  Cesspool  Emptying  Apparatus 


abroad.  With  the  above  plants  cesspools  can  be  quickly, 
cheaply  and  efficiently  emptied  without  nuisance. 

Messrs.  Waller  &  Son  are  the  oldest  and  one  of 
the  best-known  manufacturers  of  ironwork  for 
water  and  sewage  disposal  works,  and  make  a  speci- 
ality of  sewage  and  water-pumping  machinery  driven 
by  steam,  gas  or  oil  or  electric  motors.  They  have 
supplied  a  large  number  of  installations  for  public 
bodies,  private  mansions  and  hotels.  They  have  at 
present  several  contracts  in  hand,  notably  at  Rhyl. 
They  are  makers  of  the  E.F.B.  patent  automatic  self- 
dosing  sewage  sprinklers  and  alternating  gear  for  bac- 
teria beds,  and  the  E.F.B.  automatic  screening  appa- 
ratus ;  also  of  sewage  screens  with  improved  mechanical 
raking  apparatus,  penstocks,  sluice  gates,  floating  arms, 
ventilating  columns,  manhole  covers,  sluice  valves, 
hydrants  and  air  valves. 

Any  further  particulars  or  information  may  be 
ohtained  from  the  firm's  London  representative:  Mr. 
W.  E.  Horsman,  127  Pendle-road,  Streatham.  S.W. 


Roman  Pavement.— Part  of  a  Roman  pavement,  in 
good  preservation,  has  been  found  6  ft.  below  the  sur- 
face in  the  garden  of  a  seventeenth  century  house  in 
Leicester. 


A  Bamboo-matting  Road  Bed.— The  Government 
engineers  in  Java  have  recently  constructed  a  road 
bridge  more  than  100  ft.  long,  with  a 
central  span  of  over  60  ft.,  completely  of 
bamboo.  Even  the  road  bed  is  com- 
posed of  bamboo  matting,  covered  with 
a  'layer  of  earth.  The  bridge  resembles, 
a  steel  structure  in  profile,  but  all  the 
members  are  bamboo  rods.  It  is  esti- 
mated that  such  a  bridge  should  last 
about  fifteen  years — The  Contract  Record, 
Toronto. 

Chiswick  Council  Employee's  Invention. 
— At  a  recent  meeting  of  the  Chiswick 
District  Council  it  was  reported  that  one 
of  the  employees,  named  Gillett,  had 
made  and  fixed  an  ingenious  arrange- 
ment by  which,  in  the  event  of  a  shower 
of  rain  occurring,  an  electrical  alarm  was 
given  in  the  engine-room  of  the  sewage 
works,  thus  giving  timely  notice  to  the 
engine-drivers  of  the  possibility  of 
having  to  start  additional  pumps  to  deal 
with  the  increased  flow  resulting  from 
the  rainfall.  The  council  resolved  that 
a  letter  of  thanks  be  sent  to  Gillett,  to- 
gether with  a  grant  of  £1,  as  a  mark  of  their  appre- 
ciation of  his  ingenuity. 

Petrol  Fires.  —  The  British  Fire  Prevention  Com- 
mittee have  had  under  investigation  a  system  of  ex- 
tinguishing petrol  fires  that  claims  the  attention  of 
those  concerned  in  the  ever-increasing  hazards  of 
petrol  used  particularly  for  transport  purposes.  The 
system  comprises  either  a.  permanent  installation, 
wheeled  fire  appliances,  or  small  extinguishers.,  as 
the  case  may  be,  from  which  chemicals  are  forced, 
the  extinguishing  effect  being  obtained  by  the  com- 
bination of  two  liquids  which  produce  a  thick  foam, 
which  gradually  spreads  over  the  surface  of  the 
burning  petrol,  thereby  excluding  the  air  and  ex- 
tinguishing the  fire.  The  British  Fire  Prevention 
Committee  have  issued  their  official  report  on  these 
extinguishers  as  Red  Book  No.  177,  and  the  report 
states  that  the  tests  were  largely  successful,  and  that 
two  petrol  fires  of  considerable  area  and  severity- 
were  creditably  dealt  with,  as  well  as  numerous 
smaller  fires.  In  the  summary  of  the  report  it  is 
shown  that  the  extinguishers  were  also  effective  on 
celluloid  fires.  Copies  of  the  official  report  may  be 
had  by  applying  to  the  assistant  secretary  of  the 
British  Fire  Prevention  Committee,  8  Waterloo-place. 
S.W. 

t' 


242 


THE    SURVEYOR    AND    MUNICIPAL 


January  31,  1913. 


Literature  of  Municipal  Engineering  in  1912. 


In  accordance  with  our  usual  custom,  we  publish 
below  a  summary  of  the  books  which  have  been  issued 
during  the  past  year  dealing-  with  subjects  of  interest 
to  municipal  engineers.  In  doing  so,  we  may,  per- 
haps, direct  the  attention  of  our  readers  to  the  Book 
Department  recently  inaugurated  in  connection  with 
The  Surveyor,  through  which  technical  books,  issued 
by  various  publishers,  may  be  obtained  from  a  single 
source  with  the  minimum  amount  of  trouble.  Orders 
by  post  receive  careful  and  prompt  .attention,  and 
particulars  and  lists  of  books  on  any  desired  subject 
may  be  obtained  on  application.  The  references  in 
brackets  are  to  the  volume  and  page  of  The  Surveyor 
in  which  a  review  has  appeared. 

Annuals  and  Year  Books. 

Hazell's  Annual,  1912.    Edited  by  Hammond  Hall. 

Price   3s.   6d.    nett.    London:    Hazell,   Watson    & 

Yiney,  Limited.    (Vol.  41,  p.  226.) 
Laxton's  Price-Book  for  1912.    Price  4s.    London: 

Kelly's  Directories,  Limited.    (Vol.  41,  p.  535.) 
Lockwood's  Builders'  and  Contractors'  Price  Book, 

1912.    Edited  by  F.  T.  W.  Miller,  a.r.i.b.a.    Price 

4s.    London:   Crosby  Lockwood  &  Son.    (Vol.  41, 

p.  575.) 
London  Statistics,  1910-11.    Price  5s.    Published  for 

the  London  County  Council  by  Messrs.  P.  S.  King 

&  Son.     (Vol.  41,  p.  379.) 
The    Englishwoman's    Year-Book    and    Directory, 

1912.    Edited  by  G.  E.  Mitton.    Price  2s.  6d.  nett. 

London:   A.  &  C.  Black.     (Vol.  41,  p.  225.) 
The    Local    Government    Annual    and    Official 

Directory  for  1912.    Price  Is.  6d.    London:  The 

Local  Government  Journal  Office.     (Vol.  41,  p.  225.) 
The  Municipal  Year-Book    for    1912.      Edited    by 

Albert  E.  Cave.     Price  15s.  nett.     London:   The 

Municipal  Journal,  Limited.    (Vol.  41,  p.  535.) 
The    Social    Guide,    1912.      Edited    by    Mrs.    Hugh 

Adams  and  Miss  Edith  A.  Browne.    Price  2s.  6d. 

nett  (cloth)  and  3s.  6d.  nett  (leather).     London: 

A.  &  C.  Black.    (Vol.  41,  p.  955.) 
The  Writers'   and   Artists'  Year-Book.    Price   Is. 

nett,    London:   A.  &  C.  Black.    (Vol.  41,  p.  226.) 
Transactions  of  the  Institution  of  Municipal  and 

County  Engineers  (Vol.  xxxviii.,  1912-13).    Edited 

by    Thomas     Cole,     assocm.inst.c.e.,    secretary. 

London:  E.  &  F.  N.  Spon.    (Vol.  42,  p.  900.) 
Transactions  of  the  Institution  of  Water  Engi- 
neers.      Vol.     xvi.      1911.      Edited     by     Percy 

Griffith,  m.inst.c.e.,   f.g.s.,  Secretary.      London: 

The  St.  Bride's  Press,  Limited.    (Vol.  42,  p.  455.) 
Where  to  Look.    Price  2s.  nett,    London:   Sir  Isaac 

Pitman  &  Sons,  Limited.    (Vol.  41,  p.  484.) 
Whitaker's   Almanack  for   1912.     Price   Is.   paper; 

2s.   6d.   half-bound.     (Vol.  41,  p.  226.) 
Who's  Who,  1912.     Price  10?.  nett.     London:   A.  &  C. 

Black.    (Vol.  41,  p.  75.) 
Who's   Who   Year   Book,   1912-13.       Price    Is.    nett. 

London:  A.  &  C.  Black.  (Vol.  41,  p.  75.) 
Willing's  Press  Guide,  1912.    Price  Is.       London : 

James  Willing,  jnr.,  Limited.    (Vol.   41,  p.  51) 

Applied  Mathematics. 

Applied  Mechanics  and  Mechanical  Engineering. 

Vol.    i.;    Aplied    Mechanics.     By    Andrew   Jamie- 
m.inst.c.e.     Price     6s.    London :      Charles 

Griffin  &  Co.,  Limited.    (Vol.  42,  p.  900.) 
Afplibd  Mechanics  and  Mechanical  Engineering. 

Vol.  iv.     Hydraulics.     Eighth  Edition.      By  Prof. 

A.  Jamieson.    Price  .')-.     London:   Charles  Griffin 

&  Co.,  Limit   d.     /Vol.  41,  p.  840.) 
Practical  Geometry  and  Graphics  for  Technical 

Students.    By  E.  L.  Bates  and  F.  Charlcsworth. 

Price  4a.  nett,    London:  B.  T.  Batsford.    (Vol.42, 

p.  760.) 
Practical   Mathematics   for  Technical  Students. 

By  E.  L.   Bates   and  F.  OharleswortHh.    Price  3s. 

nett.     London:    I'..  'I'.   Batsford.    (Vol.  42,  p.  760.) 
Practical   Mathematics   and   Geometry  for  Tech- 
nical   BlHDEHTS.      Part     III.       Advanced    Course. 

By  E.   L.   Bates  and  F.   Charlesworth.    Price  3s. 

nett.    London:   B.  T.  Batsford.    (Vol.  41,  p.  483.) 


Simple  Calculations  for  Sanitary  Officials  and 
Students.  Price  Is.  nett.  London  :  The  Sanitary 
Publishing  Company,  Limited.    (Vol.  41,  p.  867.) 

Architecture  and  Building. 

Building  Construction  (Advanced  and  Honours 
Courses).  By  Charles  F.  Mitchell,  m.s.a.,  &c, 
assisted  by  George  A.  Mitchell,  a.r.i.b.a.  Price 
6s.    London:    B.   T.  Batsford.    (Vol.  42,  p.  760.) 

Building  Quantities.  By  H.  M.  Lewis.  Is.  6d.  nett, 
London:  E.  &  F.  N.  Spon,  Limited.  (Vol.  41, 
p.  192.) 

Building  Structures  in  Earthquake  Countries. 
By  Img.  Alfredo  Montel.  Price  8s,  6d.  nett. 
London:  C.  Griffin  &  Co.,  Limited.  (Vol.  41, 
p.  955.) 

Common-sense  Homes:  A  Practical  Book  fox  Every- 
body upon  the  Essential  Equipment  and  Treat- 
ment of  the  Home.  By  Spencer  Sills,  member 
of  the  Society  of  Engineers  and  the  Institution 
of  Municipal  Engineers.  Price  5s.  nett.  London  : 
Cassell  &  Co.,  Limited.    (Vol.  42,  p.  724.) 

Engineering  Work  in  Public  Buildings.  By  R. 
Owen  Allsop.  Price  12s.  6d.  nett,  London: 
E.  &  F.  N.  Spon,  Limited.     (Vol.  41,  p.  575) 

Estimating.  Part  I.  By  T.  D.  L.  Piper.  Price 
3s.  6d.  nett.  Portsmouth:  The  Ubiciue  Press, 
Limited.    (Vol.  42,  p.  619.) 

The  Fire  Resistance  of  Doors  and  Shutters  : 
Tabulated  Results  of  Tests.  Price  £2  2s.  nett. 
London:  The  British  Fire-Prevention  Committee. 
(Vol.  42,  p.  552.) 

The  Cheap  Cottage  and  Small  House.  By  J. 
Gordon  Allen,  a.r.i.b.a.  Price  Is.  6d.  paper, 
2s.  6d.  cloth.  Letohworth:  Garden  Citv  Press, 
Limited.    (Vol.   42,  p.  688.) 

Highways. 

A  Text-book  on  Roads  and  Pavements.  By  Fredk. 
P.  Spalding.  Fourth  edition,  revised  and  en- 
larged. Price  $2  nett.  New  York :  John  Wiley 
&  Sons.    (Vol.  42,  p.  800.) 

Highway  Engineering.  By  Arthur  H.  Blanchard 
and  Henry  B.  Drowne.  Price  $2  nett.  New  York  : 
John  Wiley  &  Sons.    (Vol.  41,  p.  628.) 

Highway  Engineering  as  Presented  at  the  Second 
International  Road  Congress,  Brussels,  1910. 
By  Arthur  H.  Blanchard,  m.am.soc.c.e.,  and 
Henry  B.  Drowne,  Assoc. m.am.soc.c.e.  Price 
8s.  6d.  nett.  New  York:  Wiley  &  Sons.  London: 
Chapman  &  Hall.    (Vol.  41,  p.  325.) 

Modern  Road  Construction.  By  Francis  Wood, 
m.inst.c.e.,  f.g.s.,  Borough  Surveyor  of  Fulhnm. 
with  twenty-five  illustrations  and  a  coloured  map. 
Price  4s.  6d.  nett.  London :  Charles  Griffin  & 
Co.     (Vol.  42,  p.  402.) 

Rocks  for  Road  Building.  By  Edwin  C.  E.  Lord, 
Petrographer.  United  States  Office  of  Public 
Roads  (Bulletin  No.  37).    (Vol.  41,  p.  225.) 

Street  Pavements  and  Paving  Materials.  A 
Manual  of  City  Pavements.:  The  Methods  and 
Materials  of  their  Construction.  By  Geo.  W. 
Tillson.  Second  edition.  Price  $4  nett.  New 
York:    John  Wiley  &  Sons.    (Vol.  42,  p.  800.) 

The  Road  Material  Resources  of  Minnesota.  By 
George  W.  Cooley,  Secretary  and  Engineer, 
Minnesota  State  Highway  Commission.  (Vol.  42, 
p.   150.) 

Hygiene,  Public  Health  and  Sanitation. 

Die  Strassenreinigung  in  den  Deutschen"  Stadten 
("Street  Cleaning  in  German  Towns),  with  Special 
Reference  to  the  Street  Cleaning  of  Dresden.  By 
Dr.-Ing.  Franz  Niedner,  City  Engineer.  Price  4 
marks.    Leipzig:  W.  Engelmann.    (Vol.  41,  p.  289.) 

Handbuch  der  Hygiene.  By  Professors  Rubin  r. 
Grubner  and  Ficker.  Price  (in  paper  covers)  27 
marks.    Leipzig:    S.    Hirzel.    (Vol.   41,   p.   226.) 

Modern  Destructor  Practice.  By  W.  F.  Goodrich. 
Price  15s.  nett.  London  :  Charles  Griffin  &  Co., 
Limited.    (Vol.  41,  p.  928.) 

Pocket  Notes  and  Remembrancer  for  Sanitary 
Inspectors,    &c.    By  J.  T.   Cowderoy.    Price  2s. 
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nett.      London:    The    Sanitary    Publishing   Com- 
pany, Limited.    (Vol.   41.  n.  483.) 
Small  Wateh  Supplies.    By  F.  Noel  Taylor.    Price 
6s.    London:   B.  T.  Batsford.    .Vol.  41.  p.    S3.) 

Tub  Main  Drainage  of  Town's.    By  Noel  F.  Taylor, 
i  i       m.i.mun.e.    Price    12  =  .    6d.    nett.      London 
Chas.  Griffin  &  Co.,  Limited.    (Vol.  42.   ...    L22.) 

Tim     ThEORJ      IXH    PBACTICE    OP    HEATING 

laxion.    By  A.  H.  Barker,  b.sc,  b.a.    Price 
net!.    London:  The  Carton  Press.    (V  .1.  41,  p  807  i 

Legal. 

Everybody's    (<hide    to    the    National    [nsi 
Act,  1911.      By  Thomas   Smith,    Bai  i 
Price  Is.    London:   Chas.  Knight  &  Co.,  Limited. 
(Vol.  42,  ]».  «8.) 

Hunt's    Law    of    Boundaries,    Walls   and    Fj   ic] 
Sixth    Edition.      Re\  ised    and      ab  bant  "illy    re- 
written   by  R.  G.  Nicholi  on    Combe;  m.  \ 
Price  15s.    London:    Butterworth  &  Co.    (Vol.  42. 
p.   337.) 

Law  oe  Repairs  and  Dilapidations.  By  T.  Catc 
W'oisfold.  m.a.,  LL.n.  Price  3s.  6d.  rj  t.  London: 
sir  rsaac  Pitman  t\  S  ms,  Limite  I.  (Vol.  42.  p.  653.) 

Local  Government  Case  Law,  1911.    By  E.  A.  Glen. 

h.a.,  ll.b.,  Barrister-at-Law.      Price  7s.  6d.  net*. 

i   mdon:    "The   Local   Government  Review,"  Ltd. 

(Vol.  42.  p.  337.) 
Loom.  Legislation,  1909  to  1911,      By    F.  N.  Keen 

ll.b.,  Barrister-at-Law.    Price  5s.  nett.    London 

Walter    Southwood    &    Co.,    Limited.      (Vol.   41 

I ).  535.) 
Loi  '.l  Legisi  ition  (Supplement  tor  1912).     By  F.  X. 

Keen,  ll.il,  Barrister-at-Law.    Price  3s.  6d.  nett. 

London:     Walter    Southwood     &     Co.,    Limited. 

i\'ol.  42.  p.  900.) 

National    Insurance    Ait:    A    Full    Expl\ 

Digest.  By  "Ah  old  Parliamentary  Hand." 
Price  6d.  London:  Wm.  Macdonald  &  Co.  (Vol.  41, 
p.  628.) 

National  Insurance:  Questions  and  their 
Answers.  By  Gilbert  Stone,  ba.,  ll.b., Barrister- 
at-Law  Price  Is.  nett.  London:  Butterworth  & 
Co.  and  Shaw  &  Sons.    (Vol.  42,  p.  688.) 

i'i  blic   Health  Law.    By  Beitram  Jacobs        Price 
7s.    6d.      London:    Sweet    &    Maxwell,    Lii 
(Vol.   41,   p.    628.) 

Reports  of  Eating  Appeals,  1!iii<J-1!)12.  By  E.  M. 
Konstam  and  Harold  R.  Ward,  Ba>rristers-at-Law. 
Price  16s.  London:  Butterworth  &  Co.  (Vol.42, 
p.  515.) 

The  Alphabet  of  the  National  Insurance  Act. 
1911.  By.  C.  G.  Moran,  Barrister-at-Law.  Price 
Ls. nett.  London:  Methuen&  Co.,  Limited.  (Vol.41, 

P.  628.) 

The  Housing,  Town  Planning,  lVc,  Act,  1909.  By 
W.  A.  Casson,  Barristar-at-Law.  Price  103.  6d. 
nett.  London:  Chas.  Knight  &  Co.,  Limited. 
(Vol.  41,  p.  763.; 

The  Law  and  Practice  of  Rating.  By  Walter  C. 
Ryde.  Price  £1  17s.  6d.  London:  Butterworth  & 
Co.,  and  Shaw  &  Sons.    (Vol.  42,  p.  619.) 

The  Law  Relating  to  Electric  Lighting,  Power 
and  Traction.  By  the  late  John  Shiress  Will, 
k.c  Fourth  edition,  by  W.  E.  Tyldesley  Jones, 
<>f  Lincoln's  Inn,  Barrister-at-Law.  Price  27s.  61. 
London:  Butterworth  &  Co.    (Vol.  42,  p.  800.) 

lw  Relating  to  Private  Street  Works  under 
the  Act  of  1892.  By  W.  Carlyle  Croasdell, 
Barrister-at-Law.  Price  8s.  6d.  liOndon  :  Hadden, 
Best  &  Co.    (Vol.  41,  p.  251.) 

The  Law  Relating  to  Tithe  Rent  -  charge  and 
other  Payments  in  Lieu  of  Tithe.  By  P.  W. 
Millard,  ll.b.  Price  4s.  6d.  nett.  London: 
Butterworth  &  Co.  and  Shaw  &  Sons.  (Vol.  42, 
p.    337.) 

The  Public  Authorities  Protection  Act,  1893 
(56  and  57  Vict.,  c  61),  considered  in  the  light  oi 
the  relevant  judicial  decisions  on  similar  statu- 
tory protections  of  earlier  date,  as  well  as  of  all 
the  reported  English,  Scottish  and  Irish  d  •  -  i  n 
on  the  Act  itself.  By  John  Chartres,  of  the 
Middle  Temple  and  South-Eastern  Circuit,  Bar- 
rister-at-Law, sometime  Powell  Prizeman  in 
Common  Law.  Price  13s.  6d.  London:  Butter- 
wmth  &  Co.     (Vol.  41,  p.   251.) 


Materials. 

Laboratory  Manual  for  the  Use  of  Students  in 
Testing  Materials  of  Construction.  By  L.  A. 
Waterbury.  Professor  of  Civil  Engineering,  TJni- 
Lty  of  Arizona,  &c.  Price  6s.  6d.  New  York: 
John  Wiley  &  Son-.  London:  Chapman  &  Hall. 
Limited.     (Vol.  42,  p.  150.) 

Kail  Corrugation.  Interim  Report  of  Special  Com- 
mittee appointed  by  the  Municipal  Tramways 
Association.  Price  10s.  6d.  Bradford:  Air.  G. 
So  sneer,  7  Hall  Ings,  Hon.  Secretary.  (Vol.  42, 
p.  637.) 

The  ClayworkERs'  Hand-book.    By  Alfred  B.  Searle. 
Pi     e   6      nett.    London:    Charles   Griffin   . 
Limited.    (VoL    41,    p.   840.) 

Meteorology. 

Brit]  ii  Rainfall,  1910.  Edited  by  Hugh  Robert 
Mill,  Director  of  the  British  Rainfall  Organisa- 
tion. Price  10s.  London:  Edward  Stanford, 
1911.     (Vol.  41,  p.  535.) 

British  Rainfall,  1911.  Price  10s.  London :  Edward 
Stanford.    (Vol.  42,  p.  294.) 

Climate  \\n  Weather.  By  H.  N.  Dickson,  m.a.. 
d.sc,  i'.k.metsoc..  President  of  the  Royal  Meteoro- 
I  cal  society,  Professor  of  Geography  at  Uni- 
vei  ii\  College,  Reading.  Price  ls.  nett.  London: 
Williams  &  Norgate.    (Vol.  41,  p.  710.) 

irological  Instruments  and  Weather  Fore- 
cams.  By  H.  T.  Davidge,  b.sc,  m.i.e.e.  Price 
Is.  (id.  London:  Pereival  Marshall  &  Co.  (Vol. 
41,  p:  795.) 

Miscellaneous. 

A    Primer   of   Scientific   Management.     By   Frank 

B.   Gilbreth.    Price  4s.  nett.    London:    Constable 
Limited.    (Vol.  42,  p.  847.) 
:  ry    for    Engineers    and    Manufacturers. 

By  B.  Blount  and  A.  G.  Bloxam.    Second  edition. 

Price     14s.      London:     Charles     Griffin    &     Co., 

Limited.    (Vol.  41,  p.  379.) 
Depreciation  and  Wasting  Assets.    By  P.  D.  Leake, 

f.c.a.    Price  10s.  6d.  nett.    London:  Henrv  Good 

&  Son.    (Vol.  41,  p.  504.) 
Engineering  and  Metallurgical  Books,  1907-1911. 

By  R.  A.  Pedd'e.      Price  7s.  6d.  nett.      London: 

Grafton  &  Co.     (Vol.  42,  p.   688.) 
ii        ind   Measures:    A  History  of   Weights  anu 

Measures,  Ancient  and  Modern.    By  E.  Nichol- 
son, f.i.c,  f.c.s.      Price  7s.  6d.  nett.      London: 

Smith,  Elder  &  Co.    (Vol.  41,  p.  628.) 
Principles  and  Practice  of  Electric  Wiring.    By 

A.   Bursill,  a. m.i.e.e.      Price  3s.  nett.      London: 

Longmans.  Green  &  Co.    (Vol.  41,  p.  955.) 
Problems  in  Engineering,  with  Solutions.    Edited 

by  Sydney  G.  Turner,  assoc.m.inst.c.e.    Price  5s. 

nett.  London:  St.  Bride's  Press,  Limited.  (Vol.42, 

p.  122.) 
Taxation    of    Land    Values    as    it    affects   Land- 
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Reinforced  Concrete. 
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INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


NORTHERN  DISTRICT. 

A  meeting  of  the  Northern  District  of  the  Insti- 
tution of  Municipal  Engineers  was  held  in  the  Town 
Hall,  Newcastle-on-Tyne,  on  January  11th.  Mr.  J.  W. 
Moncur,  chairman  of  the  district,  presiding. 

A  motion  by  Mr.  J.  H.  Mole  to  the  effect  that  a 
committee  be  appointed  to  consider  the  question  <>1 
superannuation  and  to  frame  a  resolution  to  be 
submitted  to  the  Executive  Conned  at  their  meeting 
on  February  22nd  was  withdrawn  by  the  mover  in 
favour  of  the  following  resolution  moved  by  Mr. 
Middleton  Turnbull,  seconded  by  Mr.  Mole — viz. : 
"  That  the  question  of  superannuation  is  of  such  im- 
portance to  surveyors  that  it  should  form  one  of  the 
items  of  the  agenda  fo.r  the  Newoa.stle-on-Tyne  meet- 
ing on  February  22nd,  and  should  be  kept  to  the 
front  at  all  meetings   until  it  becomes  law." 

M.r.  Chas.  Hearder  moved,  and  Mr.  C.  W.  Hall 
seconded,  the  following  resolution :  "  That  the  ques- 
tion of  security  of  tenure  is  of  such  importance  to 
surveyors  that  it  should  form  one  of  the  items  of 
the  agenda  fox  the  Newcastle-on-Tync  meeting  on 
February  22nd,  and  should  be  kept  to  the  front  at 
all   meetings  until  it  becomes  law." 

Mr.  Davison  moved  as  an  amendment  that  the 
question  of  security  of  tenure  of  office  be  included 
in  Mr.  Turnbull's  resolution  re  superannuation,  and 
the  amendment  was  carried. 

The  hon.  secretary  was  directed  to  communicate 
with  Mr.  Wyand  and  ascertain  what  time  it  is  pro- 
posed to  fix  the  meeting  on  February  22nd,  and,  if 
time  would  permit,  to  call  a  meeting  of  the  members 
of  the  Northern  Division  half  an  hour  before  the 
executive  meeting. 

On  the  motion  of  the  Chairman,  it  was  unani- 
mously resolved  that  the  sympathy  of  the  members 
of  the  institution  be  conveyed  to  the  family  of  the 
late  Mr.  W.  S.  Shell,  surveyor  to  the  Consett  Urban 
District  Council.  The  •resolution  was  carried  in 
silence,  the  members  standing. 

Mr.  John  Robinson,  the  hon.  district  secretary,  as 
requested  at  the  last  meeting,  read  a  paper  on 
"  Mechanical  Haulage,"  a  copy  of  which  had  been 
sent  to  each  member  before  the  meeting.  Several 
members  took  part  in  the  discussion  which  followed, 
and,  on  the  motion  of  Mr.  John  Davison,  seconded 
by  Mr.  C.  W.  Hall,  Mr.  Robinson  was  thanked  for 
his  valuable  paper.  The  contribution  in  question 
appeared  in  our  last  issue. 

ANNUAL  DINNER. 

The  annual  dinner  followed  the  above  meeting  at 
6  o'clock  in  the  Turk's  Head  Hotel,  when  some  forty 
members  and  friends  were  present.  After  the  toast 
of  "The  King,  Queen,  and  members  of  the  Royal 
Family  "  had  been  honoured,  Mr.  Davison  proposed 
"  The  Institution  of  Municipal  Engineers,"  coupling 
with  it  the  name  of  Mr. -J.  T.  Pegge. 

Mr.  Pegge,  in  reply,  stated  that  it  gave  him  great 
pleasure  to  respond  to  this  toast.  He  said  that  he 
had  had  the  experience  of  going  round  and  seeing 
the  method  of  working  in  other  districts,  but  had 
come  to  the  conclusion  that,  to  use  a  sort  of  vulgar- 
ism, the  Northern  Division  "  took  the  cake."  He 
went  on  to  say  that  no  doubt  there  was  a  good  deal 
of  enthusiasm  in  the  Southern  Districts  of  London, 
but  they  could  not  bring  together  such  a  good  muster 
of  members  as  they  had  had  at  the  meeting  and 
dinnex  that  day.  In  conclusion,  he  remarked  that  he 
felt  sure  that  if  every  meeting  of  surveyors  was  as 
typical  as  the  one  which  had  been  held  that  day, 
and  as  well  attended,  it  would  augur  well  for  the 
future  for  superannuation  and  security  of  tenure. 

Mr.  Jardine,  town  clerk  of  Morpeth,  in  a  humorous 
speech,  proposed  "  The  County,  Borough,  Urban  and 
Rural  District  Councils,"  coupling  the  names  of  Mr. 
W.  Finch,  county  surveyor.  Cumberland,  Mr.  Geo. 
Symon,  Blaydon-on-Tyne,  and  Mr.  Mole,  Chester-le- 
Street. 

Mr.  Finch,  in  reply,  thanked  the  members-  most 
heartily  for  the  way  they  had  proposed  and  accepted 
the  toast.  He  stated  that  it  gave  him  very  great 
pleasure  to  be  present  that  night,  and  to  have  had  the 
opportunity  of  attending  the  meeting  in  the  after- 
noon. As  representing  county  councils,  it  was,  as 
the  members  would  be  well  aware,  most  important 
that  the  county  surveyor  in  each  county  should  be 
in   close   touch   with  the   municipal  surveyors  of  the 
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different  boroughs.  Unless  they  were  in  touch  with 
each  other,  and  willing  to  'help  each  other,  it  was 
Bather  a  had  look  out  lor  both  county  councils  and 
borough  councils.  The  county  councils  wore  in  most 
cases,  beholden  to  the  borough  councils  for  the  up- 
keep of  their  main  roads,  and  it  wa. -,  as  he  had 
already  staled,  important  that  the  county  surveyor 
and  the  borough  surveyor  should  be  on  very  good 
terms  with  each  other;  then  one  got  amicable  work- 
ing, and  suggestions  carried  out  in  a  much  better 
waj-.  It  was  a  very  simple  matter  for  engineers  to 
make  slight  mistakes,  especially  in  these  days  when 
they  were  really  at  their  wits'  end  to  know  what  was 
it  material  to  be  used  on  the  various,  roads. 
He  found  in  Cumberland  thai  -nine  of  the  borough 
surveyors  had  been  allowed  by  their  councils  to  ex- 
periment, and  to  spend  money  in  experimenting, 
even  when  they  had  been  restricted  from  doing  so. 
He  found  that  if  he  had  any  inquiries  to  make  from 
them  he  was  always  met  in  a  proper  spirit,  and  they 
were  always  willing  to  give  him  any  particulars  they 
could  with  regard  to  any  kind  of  material  they  had 
used.  He  again  thanked  the  members.  6or  the  oppor- 
tunity of  replying  to  the  toast. 
Mr.  Stmon  and  Mr.  Mole  also  re  ponded 
Mr.  G.  W.   Ayton  (Ch  5tr<         said   that,   as 

regards  the  presi  nt  day  roads,  it  was  a  very  big  ques- 
tion. They  wen-  all  end  avouring  to  bring  out  some 
new  idea  which  was  occasionally  (Mining  a  ''cropper," 
and  was  not  a  success.  He  was  afraid  thai  it  would 
be  a  long  time  before  they  would  be  able  to  bring 
out  a  perfect  road  that  would  stand  such  traffic  and 
weather  as  they  had  been  experiencing  lately.  This 
was  one  of  the  best  meetings  lie  had  been  at  for  some 
time,  and  be  hoped,  with  the  energy  of  their  worthy 
«  hairman  and  secretary,  that  this  would  lie  continued. 
The  meeting's  were  very  instructive,  and  the  more 
papers  that  were  read  at  them  the  better  it  would  be 
for  the  younger  surveyors. 

Mr.  MoNCUE  proposed  the  [oast  of  the  Northern 
Division  of  the  institution,  coupled  with  the  names 
of  Mr.  Gxegson  and  Mr.  Davison.  The  chairman,  in 
his  opening  remarks,  referred  to  the  number  of  meet- 
ings which  had  been  held  during  the  year,  and  went 
on  to  say  that  he  would  like  to  see  as  many  members 
as  possible  attend  these  meetings,  as  they  established 
and  strengthened  professional  relationship,  which 
might  have  a  value  exceeding  any  immediate  benefits. 
He  regarded  their  profession  as  one  of  the  most  im- 
portant in  the  country.  It  was  difficult  to  know  where 
the  services  of  an  engineer  began  and  where  they 
ended.  An  engineer  was  supposed  to  be  omniscient 
and  even  omnipresent,  was  supposed  to  know  what 
was  under  the  surface  of  the  ground  at  a  certain  spot, 
and  even  what  was  to  be  required  forty  or  fifty  years 
hence.  He  had  to  make  preparations  for  children 
being  brought  into  the  world,  erect  buildings  to  educate 
them  in,  prepare  schemes  to  keep  them  employed  and 
in  health,  and  make  provision  for  their  burial.  He 
was  pleased  to  note  from  the  professional  papers  that 
they  were  approaching  the  dawn  of  better  times  in 
their  official  capacity,  as  there  were  not  a  feu  schemes 
in  the  air  for  a  more  secure  tenure  of  office,  while  the 
superannuation  scheme  was  one  that  ought  to  be 
hailed  and  encouraged  in  every  possible  way.  It  had 
been  said  by  those  who  are  within  the  Parliami  ntary 
circle  that  it  was  not  advisable  to  push  forward  the 
scheme  this  year  as  Parliament  has  its  hands  full  of 
many  controversial  matters,  but  that  in  the  next  two 
years  would  be  a  most  opportune  time  to  put  such 
a  scheme  forward.  Their  institution  was  a  most  im- 
portant one;  it  had  been  a  pioneer  of  many  improve- 
ments that  had  been  most  beneficial  to  its  vitality, 
and  bad  welcomed  into  its  fold  gentlemen  who  were 
debarred  from  joining  other  similar  associations  owing 
to  some  technicality  in  its  rules  that  they  could  not 
comply  with.  He  held  out  great  hopes  for  the  future 
of  the  institution,  and  by  meeting  and  discussing 
engineering  schemes  and  problems  they  were  making 
themselves  better  fitted  to  occupy  the  positions  they 
held,  and  by  their  endeavours  were  considerably 
furthering  the  modern  object  of  conferring  the  greatest 
good  on  the  greatest  number. 

Mr.  Gregson,  in  responding,  referred  to  the  progress 
of  the  institution,  and  the  amount  of  good  done  by 
such  meetings  as  were  held  during  the  summer  at 
Keswick  and  Harrogate,  and  -remarked  that  the  insti- 
tution was  bound  to  be  successful  when  the  members 
stuck  together  in  the  manner  they  had  done  in  the 
North  of  England. 

Mr.  Davison  also  replied,  and  referred  to  the  vigour 
of  the  Northern  Division,  of  which  he  had  had  the 


honour  of  being  chairman  for  two  years,  and  he  re- 
garded the  present  chairman  (Mr.  Moncur)  as  a  most 
capable  -uccessor. 

Mr.    W.   Walt.in  (Newoa-tle-on-Tyne,)  proposed   the 
"Visitors,"  and  gave  a  hearty  welcome  to  them.    He 
iit  -d  that  it  always  added  to  the  success  and  enter- 
tainment of  the  members  at  a  function  such  as  they 
had  that  night,  when  visitors  attended  in  numbers. 

Mr,  Stephenson,  of  Messrs.  Ord  &  Maddi 
sponded,  and  in  his  remarks  -aid  lie  hoped  that  during 
i be  summer  the  members  of  the  Northern  Division 
would  pay  a  visit  to  Middleton-in-Teesdale,  when  his 
firm  would  be  delighted  to  show  them  over  their  exten- 
sive quarries.  He  also  made  reference  to  the  congress 
which  is  to  be  held  in  London  next  June,  and  sug- 
gested that  it  would  he  beneficial  for  surveyors,  if 
possible,  to  attend  fchis  congress,  and  advocated  Diem 
applying  to  their  respective  councils  to  defray  their 
expenses. 

Councillor  Yottng  (Morpeth)  also  responded  on  be- 
half of  the  visitors,  and  referred  to  the  excellent 
-I-',  hes  and  the  good  songs  thai  had  been  provided 
for  their  entertainment  that  evening. 

The  following  contributed  to  the  harmony  of  the 
evening:  Mr.  Middleton  Turnbull  (Shildon),  Mr.  C.  W. 
Hall  (Felling),  Lieut.  H  illOway  (Houghton-le-Spring), 
Mr.  W.  Finch  (Cumberland).  Councillor  Young 
peth),  Mr.  Jackson  (Morpeth)  and  Mr.  J.  W.  Holbrook 
(Houghton-le-Spring).  Mr.  Raw  (Houghton-le-Spring) 
acted  a-  pianist. 


TAR-PAINTING  APPARATUS. 


The  YYailhinan's  patent  tar-painting  apparatus 
attached  bo  Johnston's  patent  tar  boilers  has  now 
gained  a  firm  footing  throughout  the  country  and 
Johnston  Brothers,  of  79  Mark-lane,  E.C., 
who  have  made  a  special  study  of  tar-painting  by 
i  and  have  placed  on  the  market  for  the  coming 
their  "1913"  pattern  patent  tar-boiler,  which 
they  claim  is  the  ue.-t  efficient  continuous  heating 
boiler  yet  made. 

Although  of  only  95  gallons  capacity,  tie     b 
capable  of  heating  1,600  gallons  of  tar  per  day  to  a 
temperature  of  200  deg.,  and  of   keeping  the  'tar  in 
the  main  boiler  always  at  or  al  temperature, 

work  i.-  continuously  carried  on,  and  no  stop- 
pag<    occurs   through  the  tar  not   being' hot  enough. 

The  "1913"  boiler  has  the  flue  from  the  front  fire 
carried  through  the  tar  in  the  heater,  so  that  the 
heating  surface  is  much  increased  as  compared  with 
the  "1912"  pattern,  and  no   b    i  through  the 

flue   being  on  the   outside   of  the    boiler,  as  in   la-: 
year's  pattern. 

As  proving  the  efficiency  of  these  boilers,  and  as 
a  contradiction  to  the  idea  that  hand-work  is  too 
slow,  we  understand  this  firm  carried  out  a  contract 
for  one  of  the  Southern  county  councils  of  600,000 
super,  yds.,  and  for  another  county  council  further 
North  of  260,000  super,  yds.  During  these  contracts 
one  day's  work  with  one  boiler  often  readied  12000 
super,  yds. 

As  the  film  carry  out  tar-painting  contracts  them- 
selves, they  are  in  a  position  to  know  exactly  the 
type  of  boiler,  &c,  best  suited  to  the  efficient  and 
rapid  carrying  out  of  such  work.  Their  boilers  and 
apparatus  for  tar-painting  by  hand  are  now  in  use 
by  name  county  councils,  besides  numerous  borough, 
urban,  and  rural  district  authorities.  The  Waith- 
man's  apparatus  ha--  also  been  greatly  improved  for 
the  '  oming  eason  as  il  is.  now  fitted  with  chain  and 
nog  armouring.  AH  surveyors  using  Tarvia 
should  apply  to  the  firm  for  particulars  of  their 
patent  hot-air  pump  for  quickly  emptving  barrels 
of  Tarvia. 


SEA-COAST  EROSION — For  a  very  complete  and  in- 
expensive library  on  the  cause,  prevention  and  repair 
of  coast  erosion  the  following  three  works  are  recom- 
mended: "Coast  Erosion  and  Foreshore  Protection," 
by  John  S.  Owens,  M.D.,  Assoc. M.lnst.C.E.,  F.R.G.S., 
and  Ceraid  0.  Case  (price  7s.  6d.,  post  free  7s.  I0d.), 
with  numerous  illustrations  and  diagrams;  "Sea- 
Coast  Erosion  and  Remedial  Works,"  by  R.  C.  Ailanson- 
Winn,  M.lnst.C.E. I.  (price  1s.,  post  free  1s.  1d.);  and 
"  Erosion  of  the  Coast  and  its  Prevention, "  by  F.  W.  S. 
Stanton,  Assoc. M.lnst.C.E.,  F.S.I,  (price  3s.,  post  free 
3s.  2d.),  with  numerous  maps  and  other  illustrations. 
The  publishers  are  the  St.  Bride's  Press,  Limited, 
24  Bride-lane,  Fleet-street,  London,  E.C. 
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Legislation  and   Legal   Precedents,   1892-1913. 


The    opening  instalment  of  this  article  appeared  in  our 

Having  indicated  the  statutory  contributions  since 
1892  to  the  law  of  public  health  and  rivers  pollution 
prevention,  and  indicated  some  of  the  more  important 
judicial  decisions  in  the  matter  of  sewer:;  and  drains, 
besides  alluding  to  the  powers  conferred  upon  local 
.  by  the  Housing  and  Town  Planning  Act 
of  1909,  we  now  turn  to  the  subject  of 

HIGHWAYS, 

dealing  first  with  private  street  improvements. 

The  first    and   one   of   the   most   important   of    the 
enactments    relating   to   the   improvement  of   private 
during   the   period    under    review    is 
the   Private   Street   Works   Act,   1892,   which  provides 
the  carrying  out  of  works  of  improvement 
m  private  streets   alternative  to  that  contained  in  the 
Public  Health  Arts  of  1875  and  1890.     The  old  Code 
productive  of  a  considerable  amount 
of  fraction   between   local  authorities  and  frontagers., 
Leading  sometimes  to  litigation,  in  which  the  autho- 
rities   were    in  it    always    successful.     This   led    to    the 
not    uncommon   practice    on    the    part    of    borough 
councils    and    other    authorities    of    large     areas   of 
obtaining   private   Acts,  of  Parliament,    and   the   Act 
L892     was     ultimately    passed,    modelled    mainly 
i    i'i.  je    private    Acts.    The    principal    difference 
between  the  two  methods  of  procedure  is  that,  under 
the   Public  Health  Acts,  frontagers   can  raise   objec- 
tions after  the  expense  of  making  up  the  street  has 
cured,  with  the  possible  result  that  some  or 
all  of  the  expenses  may  prove  irrecoverable,  and  have 
to  be  paid  out  of  the  rates.    Under  the  Act  of  1892, 
mi  the  other  hand,  objections  have  to  be  raised  and 
disposed  of  before  the  work  is  taken  in  hand.    Again, 
under  this  Act   the  authority  are   not    tied  hard  and 
ias   they  are  under  the  Public  Health.  Acts)  to 
the  principle  of  frontage  as  the  basis  of  apportion- 
ment;  but  can  charge  the  owners  of  premises  which, 
though  not  fronting  on  the  street,  have  access  thereto 
through   a  court,   passage,   or    otherwise.    They    also 
have  power  in  apportioning  the  expenses  to  take  into 
unt  the  greater  or  less  degree  of  benefit  derived 
by  particular  premises,  and  the  value  of  work  already 
•lone   to   the   street  by  frontagers.    Other  advantages 
are   the  power   to   include   incidental  works   for  the 
purpose  of  bringing  the  street,  as  regards  sewerage, 
drainage,    level,   or    other    matters,    into    conformity 
with  other  streets  (including  the  provision  of  separate 
-  iwexs  for  sewage  and  surface  water);    the  power  to 
charge  a  commission  of  £5  per  cent  beyond  the.aeutal 
of   the  work  to  cover  preparation  of  plans  and 
notices,    and     suspension,    &c. ;    and   the    power    to 
enforce   the   charge   upon  premises  by   sale   without 
the    necessity   of   first    bringing    an  action.    On    the 
other  hand,  the  Act  has   been   criticised   because   it 
gives  the  magistrates  the  power,  on  hearing  frontagers' 
objections,  to  decide  as  to  the  sufficiency  and  reason- 
ableness of  the  proposed  works,  and  the  propriety  of 
the  proposed  expenditure  thereon,  matters  which   it 
has  been  urged  are  peculiarly  within  the  province  of 
local  authorities.    Exception  has  also  been  taken  to 
the  immunity  given  to  .railway  and  canal  companies 
having    no    direct    communication    with    the    street, 
and    to    the    extended   exemption    of    churches    and 
chapels— and   particularly   to   the   provision   throwing 
the   cost    of   the   frontages   of  these    latter   upon    the 
rates.      Upon     the     whole.,    however,    it    is.    believed 
that     experience     shows     that    the    advantages    of 
new  Code  outweigh  the  disadvantages;   and  tin- 
is    borne   out  by   the   fact   that    the    Act    (which    is 
adoptive;  has  been  very  extensively  adopted  through- 
out   th>--    country.      The    only    additional    legislation 
wit',  -ubject  is  that  contained  in  sec. 

19  ot  the  Public  Health  Acts  Amendment  Act,   1907, 
wh:  ative  only  in  those  districts  in   which 

it  has  been  applied  by  Order  of  the  Local  G' 
ment  Board.    The  provisions  of  this  section  give  the 
local    authority   power,   when   a  private   street   is    in 
urgent  ner-d  of  repair,  to  obviate  danger  to  | 
or  vehicle-    to  carry  out  the  ne<  p  '     the 

expense  of  the  froi  I  majority  (in 

ll.       ;illtho- 

ritv  ISO  I'll  '      Health 

Act,   1875,  or  •        P  ■         fc  Works  Act,  1892  (as 

be),  in    w!i 
be  adopted. 


'■Coming-of-Age"    Issue,   published    on    the  17th  inst. 

It  remains  to  notice  some  of  the  more  salient 
judicial  decisions  on  this  subject  subsequent  to  1891. 
Under  sec.  146  of  the  Public  Health  Act,  1875,  urban 
authorities  are  .authorised  to  .agree  with  any  person 
for  the  making  of  public  roads  through  the  lands  and 
at  the  expense  of  such  persons,  and  to  agree  that  such 
roads  shall  on  completion  become  highways  repair- 
able by  the  inhabitants  at  large.  A  liberal  construc- 
tion was  given  to  this  section  in  a  case  in  which  an 
agreement  was  entered  into  between  the  frontagers 
on  a  private  -street  and  a  local  board  whereby  the 
frontagers  were  to  make  up  the  street  and  keep  it 
in  repair  for  six  months.,  at  the  end  of  which  period 
the  local  board  were  to  adopt  it  as  a  highway  repair- 
able by  the  inhabitants  at  large.  The  road  had  been 
laid  out  six  years  before  the  date  of  the  agreement, 
but  it  was  held  that  the  board  were  bound  by  the 
agreement,  and  could  not  subsequently  proceed  under 
sec.  150  of  the  Act,  having  treated  the  street  as  a 
new  .road  under  sec.  146  (Broniley  Loral  Board  v. 
Lansbury,  the  Times,  December  5,  1894).  But  in  a 
later  case,  where  the  owners  of  certain  roads  and  the 
adjoining  land  agreed  to  dedicate  the  roads  and  the 
authority  agreed  to  adopt  them,  but  reserving  their 
rights  under  sec.  150  of  the  Act  of  1875,  the  authority 
were  held  to  be  entitled  to  recover  the  cost  of  making 
up  the  roads  from  the  frontagers  (Folkestone  Corpora- 
lion  v.  Booke,  1907,  71  J. P.,  550). 

In  the  case  of  a  street  with  a  footpath  on  one  side 
only,  it  has  sometimes  been  doubted  whether  the 
entire  cost  of  making  up  the  road  and  footpath  ought 
to  be  apportioned  among  all  the  frontagers  on  both 
sides,  or  whether  the  cost  of  the  footpath  should  be 
separately  charged  on  the  frontagers,  on  that  side. 
Such  doubts  were  set  at  rest  by  the  decision  in  Clactoiv- 
cm-Sea  Local  Board  v.  Young  (1895,  1  Q.B.,  395),  which 
shows  that  the  former  method  of  apportionment  is 
the  correct  one. 

The  important  decision  in  Barry  and  Oadoxton 
Local  Board  v.  Parry  (1895,  2  Q.B.,  110)  established 
■the  right  of  urban  authorities  to  do  private  street 
works  over  and  over  again,  at  the  expense  of  the 
frontagers,  as  often  as  occasion  may  require,  until 
the  street  has  been  taken  over  as  a  highway  repair- 
able by  the  inhabitants  at  large.  This  principle, 
however,  does,  not  extend  to  the  resewering  of  private 
streets — sewers  being  placed  in  a  different  category 
by  reason  of  their  vesting  in  the  local  authority. 

As  regards  sewers,  it  was  held  in  1887  that  when  a 
sewer  has.  been  constructed  the  local  authority  must 
be  taken  to  have  been  satisfied  with  it,  unless  they 
express  dissatisfaction  within  a  reasonable  time. 
This  doctrine  was.  applied  in  Hornsey  Local  Board  v. 
Davies  (L.R.  1893,  1  Q.B.,  756)  to  a  sewer,  without  an 
outfall,  constructed  by  a  private  individual  according 
to  plans  approved  by  the  authority,  and  which  had 
become  ruinous  before  it  was  provided  with  an  out- 
fall and  had  come  into  use.  But  later  cases  have 
somewhat  modified  this  principle.  Thus,  where  a 
drain  for  draining  seven  houses  was  laid  by  an 
owner  in  a  footway  not  at  sufficient  depth  to  drain 
other  properties  in  the  street,  and  not  intended  to 
be  regarded  as  sewerage  of  that  part  of  the  street, 
the  authority  were  allowed  to  re-sewer  at  the 
frontagers'  expense  (Handswwth  Local  Board  v. 
Taylor,  1897,  69  L.T.,  798);  so  .also  where  there  was 
only  a  series  of  sewers  for  the  drainage  of  particular 
houses,  and  sets  of  houses,  not  forming  pari  of  one 
system  {liandsworth  District  Council  v.  Derringham, 
1897,  2  Ch.,  438). 

A  street  is  sometimes  formed  by  two  landowners 
agreeing  each  to  contribute  a  strip  of  land  for  tie1 
purpose.  In  such  cases  the  strip  first  laid  out  is  a 
"street"  on  which  the  owner  of  the  other  strip  i 
frontager,  and  is  chargeable  with  a  proportion  of 
the  expenses  of  making  up  such  "street"  (West, 
Hartlepool  Corporation  v.  Bobinson,  1897,  62  J.P.,  35). 
This  case  was  peculiarly  hard  on  the  frontager  in 
question,  he  having  not  only  loyally  performed  his 
part  of  the  agreement  by  throwing  in  his  own  strip, 
but  having  actually  made  it  up,  which  he  was  not 
bound  to  do  by  the  agreement. 

Apropos  of  frontagers'  objections  to  proposed  works 
under  the  Act  of  1892,  it  will  be  remembered  that  one 
of  i  he  grounds  on  which  objection  can  be  taken  is 
that  the  works  are  insufficient  or  unreasonable.    Cer- 
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fain  frontagers  raised  this  objection  with  respect  to  a 
lane  varying  in  width  from  12  ft.  to  16  ft.,  because  the 
urban  authority  did  not  include  the  widening  of  the 
lane  in  their  scheme.  The  objection  prevailed  with 
the  magistrates,  but  was  overruled  by  the  High 
Court,  who  held  that  "insufficient  "  means  insufficient 
to  effect  the  objects  proposed  to  be  effected  by  the 
works,  and  "unreasonable"  means  unreasonable  with 
reference  to  the  scheme  itself  (Mansfield  Corporation  v. 
Butterworlh,  1898,  2  Q.B.,  274).  But  where  houses  were 
drained  from  the  back  into  an  existing  sewer 
frontagers  were  allowed  to  object  to  a  proposal  for 
sewering  the  street  in  front  of  the  houses  as  unreason- 
able (Sheffield  Corporation  v.  Alexander,  1894,  G4  L.J.M.C.. 
It).  With  this  decision  may  lie  compared  a  case  under 
tli"  Act  of  1875,  where  the  authority  proposed  to  pro- 
vide a  Larger  sewer  than  a  street  required  in  order 
to  facilitate  the  drainage  >t  ether  parts  of  th-  district, 
but  apportioned  on  the  frontagers  only  so  much  of  the 
expense  as  it  would  have  c  ist  to  sewer  the  street  in 
accordance  with  the  notices.  It  was  he'd  that  the 
amount  so  apportioned  was  recoverable  (Ac/on  Urban 
District  Council  v.    Watts,  1903,  67  J. P..  400). 

The  nature  and  extent  of  the  exemption  of  premises 
which  are  extra  commercium  from  private  street  works 
charges  has  been  exemplified  in  several  eases  decided 
during  the  period  under  consideration.  This  principle 
was  first  establ  hed  in  1875  with  respect  to  a  cross 
street  (abutting  on  the  street  to  be  paved),  and  in 
1  to  the  parapet:,  of  a  bridge  built 
and  maintained  by  the  Great,  Eastern  Railway  Com- 
pany t.j  carry  a  highway  over  a  cutting.  In  1903  the 
same  principle  was  held  to  he  applicable  to  Tooting 
ftec  ;  imm  m,  which  is  vested  in  the  London  County 
Council  under  the  Metropolitan  Common.-,  Acts 
(London  County  CotmcUv.  Wandsworth  Borough  Council, 
1903,  1  K.B.,  797).  On  the  other  hand,  the  exemption 
lias  been  decided  not  to  extend  to  a  cemetery  belonging 
to  a  company  (St.  Giles,  Camberwell  v.  London  Cemetery 
Company,  1894,  1  Q.B.,  699);  to  common  land  vested 
in  the  lord  of  a  manor  by  an  Enclosure  Act  (Meyrick 
v.  Attorney-General,  1894,  3Ch.,  209);  to  a  public  garden 
belonging  to  a  vestry  in  a  square  (Vestry  of  St.  Mary, 
Islington  v.  Oobbctt,  1895,  I  Q.B.,  369);  to  a  i 
choo]   (Hornsey  Urban  District  Council  v.  Smith,  ls97. 

1  Ch..  843);  to  the  embankment  of  a  navigable  river 
(Hackney    Borough    Council    y.    Tac    Conservancy,    1904, 

2  K.B.,  54);  to  a  strip  of  land  belonging  to  the  Mid- 
land Railway  Company,  which  they  were  bound  to 
keep  planted  with  trees  (Hampetead  Corporation  v. 
Midland  Railway  Company,  1905,  1  K.B.,  538);  or  to 
a  recreation  ground  purchased  by  an  urban  district 
council  under  see.  164  of  the  Public  Health  Act.  1875 
(Heme  Bay  Urban  District  Council  v.  Payne  attd  Wood, 
1907.  2  K.B..  130).  The  test  is  whether  nothing  -hut 
pf  an  Act  of  Parliament  can  restore  to  the  pi 

the  capacity  to  yield  a  rack  rent,  or  whether  that 
capacity  can  be  restored  by  the  mere  act  of  the  parties 
who  have,  for  the  time  being,  destroyed  it.  Reference 
may  also  be  made  here  to  the  case  of  Bex  v.  Jones, 
Ex  parte  Mein  (1007.  71  J.P.,  326),  in  which  it  was  held 
that  land  used  by  the  servants  of  the  Barry  Railway 
Company  as  gardens  on  payment  of  a.  nominal  rent 
was  not  exempt  under  sec.  22  of  the  Act  of  1892. 

It  sometimes  happens  that,  a  street  is  partly  within 
and  partly  without  an  urban  district,  or,  in  other 
cases,  the  3treet  itself  may  be  in  one  district  while 
the  houses  on  one  side  are  in  another.  There  have 
been  two  decisions  which  show  that  district  c  >um  I 
have  no  power  to  apportion  any  part  of  the  cost  of 
making  up  such  a  street  on  owner?  of  premises  not 
within  their  district  (Shoreditch  Borough  Council  v. 
WaUham,  1904,  61  J. P..  239;  Hornsey  Boron,//,  Council  v. 
Birkbeck  Freehold  Loo.]  Society,  1906,  1  K.B.,  521). 

It  is  often  a  matter  of  difficulty  to  decide  whether 
or  not  a  particular  road  or  street  is  a  "highway  re- 
pairable by  the  inhabitants  at  large."  so  as  to  ex- 
clude the  jurisdiction  of  the  local  authority  to  charge 
the  frontagers  with  the  cost  of  making  it  up.  The 
following  have  been  held  to  fall  within  this  designa- 
tion: A  new  road  substituted  by  a  railway  company 
for  part  of  an  old  highway  (Friern  Bomet  Loral  Board 
v.  Great  Northern.  Railway  Company,  1393,  57  J. P.,  53); 
a  road  substituted  in  1842  by  resolution  of  a  vestry 
for  an  old  highway  (Leigh-on-Sea  Urban  District  Council 
v.  King,  1901,  1  K.B.,  747);  -a  road  dedicated  to  the 
public  in  pursuance  of  an  agreement,  between  a  rail- 
way company,  certain  landowners,  and  a  district 
council,  the  council  agreeing  to  accept  the  road  as  a 
highway  repairable  by  the  inhabitants  at  large,  but 
purporting  to  reserve  their  powers  to  require  the 
frontagers  to  make  up  such  parts  of  the  rend  as  had 
not    been   made   up   (Folkestone   Corporation    v.    Marsh. 


1906,  70  J. P.,  113);  an  ancient  highway  widened  by 
landowners,  in  pursuance  of  an  agreement  with  the 
local  authority  (Portsmouth  Corporation  v.  Hall,  1907. 
24  T.L.E.,  76);  and  an  old  highway  widened  by  the 
filling  up  of  a  ditch  (Chorley  Corporation  v.  Nightingale 

1907,  2  K.B.,  637).  The  question  is  generally  one  oi 
fact   rather  than  of  law,  but  is  none  the  less  difficult. 

"i;  times,  to  determine.  When  an  objection  is 
taken,  under  the  Act  of  1892,  that  a  street  is  a  high- 
way repairable  by  the  inhabitants  at  large,  the 
nrobandi  that  it  is  not  rests  upon  the  local  autho- 
rity (Bishton  v.  Haslingden  Corporation,  1898  1  QB 
294).  " 

From  an   obiter  dictum   of  Lord  Justice  Matthew,    oi 
Southampton  Corporation  v.  Lord  (1903,  67  ,1  P      I 
would  appear  that  if  an  objection    is  raised   wh 
;    authority  think  is  likely   to  be  fatal. 
'    ft]  cherne     and.   without    having   the   objec- 

tion  determined,  can  proceed    dt    novo   with    a 
pie-,-  sional   apportionment . 

An  often  vexed  question  as  to  whether  an  item 
tan  be  added  tp  the  estimated  expenses  under  the 
Act,  of  1892  for  "contingencies"  was  decided  in 
affirmative  in  the  case  of  Standring  v.  /;■ 
poration  (1909,  73  .LP.,  241).  where  a  percentage  el  9 
per  cent  ,,n  the  estimate  was  allowed  under  this 
head  (in  addition  to  the  5  per  cent  commission 
a1 'owed  by  sec.  9). 

It    ha-  doul     id    whether    a    loi  al 

authority   can    be   compelled    to   adopt   the   "  ben< 
under  sec.   10  of  the  Act  of  1892.    'I 
doubts   were  set   at    rest    in   Bridgwater  Corporatio 
Stone,  1908.  72  LP..  487).  in  Which  it  wa      ;       I    i 

have    no    power    to    alter    the   provi- 
i!    apportionment   in     respect,   of    the    degree    of 
fil    lo  be  derived   by  any  premises,  in   the  ah 
■■'    o    resolution   by  the  authority. 

r  important  decision  sets  at   rest   a  difficulty 
of  a  different  kind  which  has  sometimes  been  felt,  in 
the   application   of   sec.   10— viz.,    as   to   the   inehis-ion 
of  premises  not  abutting  on  the  street,  hu!   aece« 
which    is   ol, 'aiiicd   from   the   street   through   a    c   - 

'- ■■•■       ••>'    otherwise."    It    was    held    in    Newquay 
I  rhan   District  Council  v.    Bickeard    (1911,  2  K.I',.. 

that  premise     .  to  which  is  obtained  from  the 

i     through     .another    pub!  c     street     cannot     be 
included. 

LOCOMOTIVES.   MOTOR  CARS,   AND   EXTRA- 
ORDINARY TRAF1  [I 

fn    this    department   of   highway    law    the    chati 
have  bpen  most  marked. 

By  the  passing  of  the  Locomotives  on  Hjghwa;  \ 
[896  which  has  l)dCn  termed  "the  Charter  of  the 
r  Car"— "light  locomotives-  Weie  first  exempted 
from  the  then  existing  restrictions  (the  attendant 
20yds.  ahead,  and  the  speed  limits  of  2  miles  and 
les  an  hour.  &c.).  A  "light  locomotive"  was  de- 
fined by  the  Act  as  a  "  vehicle  propelled  by  mechanical 
r.  if  it  is  under  3  tons  in  weight,  unladen,  and 
is  not  used  for  the  purpose  of  drawing  more  than  one 
vehicle  (such  vehicle  with  its  locomotive  not  to  exceed 
m  weight  unladen  1  tons),  and  is  so  constructed  thai 
o  -  moke  or  visible  vapour  is  emitted  therefrom  ex- 
cept from  any  temporary  or  accidental  cause."  The 
Act  exempted  such  "light  locomotives"  from  the  pro- 
visions of  the  earlier  Locomotive  Acts,  but  county  and 
county  borough  councils  were  empowered  to  make 
by-laws  preventing  or  restricting  their  use  on  bridg 
The  Act  fixed  a  speed  limit  of  14  miles  an  hour. 

In  1898  was  passed  the  Loc  ict  of  that  y 

embodying,  so  far  as  England  was  concerned,  the 
eoommendations  of  the  Select  Committee  appointed 
in  1896  "  to  inquire  into  the  working  of  the  laws  relating 
to  the  use  of  traction  engines  on  roads."  By  this 
Vt  county  and  county  borough  councils  were  allowed 
to  relax  the  rules  as  to  the  weights  carried  by  wag 
drawn  by  locomotives  prescribed  by  the  Locomotive 
Act.  1861.  Provisions  were  also  made  a^  to  the  drivers 
and  attendants  of  locomotives,  the  carrying  of  lights. 
and  the  making  by  the  councils  of  counties  or  of 
large  boroughs  of  by-laws  prohibiting  or  restricting 
the  'use  of  locomotives  on  specified  highways  or 
bridges,  and  generally  regulating  their  use.  The  Act 
also  provided  for  the  licensing  and  registration  of 
locomotives  by  county  councils. 

Three  important,  amendments  were  made  by  this 
statute  in  the  law  relating  to  extraordinary  traffic- 
viz.,  (1)  expenses,  instead  of  being  recoverable  sum- 
marily, are  to  be  sued  for  up  to  £250  in  the  county 
court,  and  beyond  that  sum  in  the  High  Court;  (2) 
,  dings  must  be  begun  within  twelve  months  from 
the  time  the  damage  was  done,  or  six  months  after 
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the  completion  of  a  contract  or  work  extending  over 
a  long  period;  and  (3)  "by  whose  order"  in  sec.  23 
of  the  Highways.  &c,  Act,  1878.  is  to  read  "by  or  in 
consequence  of  whose  order."  This  last  alteration  was 
the  outcome  of  the  well-known  decision  of  the  House 
of  Lords  :n  Kent  Count;/  Council  v.  Lord  Gerrard  (1897, 
A.C..  633),  that  a  person  who  had  given  an  order  for 
goods,  but  had  had  no  control  of  the  traffic  and  gave 
no  direction?  as  to  the  route  to  be  taken,  was  not  a 
person  "by  whose  order"  the  traffic  was  conducted. 

No  further  legislation  took  place  on  the  subject  of 
locomotives  until  1903..  when  the  Motor  Car  Act  of 
that  year  was  passed,  which  is  to  be  read  as  one  with 
the  Act  of  1896. 

Here  for  the  first  time  the  Legislature  makes  use  of 
the  term  "motor  cars"  (instead  of  "light  locomotive"), 
defining  a  "motor  car"  as  having  the  same  meaning 
as  "light  locomotive"  in  the  Act  of  1896  (except  that 
a  trailer  is  not  a  "motor  car"  for  registration  pur- 
poses'). The  Act  authorises  the  Local  Government 
Board  to  make  regulations  increasing  the  maximum 
limits  of  weight  for  motor  cars,  and  deals  mainly  with 
three  points— viz.,  (1)  driving  on  the  highway  and 
speed  limit;  (2)  the  registration  of  cars;  (3)  the 
licensing  of  drivers.  _ 

Anyone  driving  a  motor  car  on  a  public  highway 
recklessly  or  negligently,  or  at  a  speed  or  in  a  manner 
which  is  dangerous  to  the  public,  having  regard  to 
all  the  circumstances  of  the  case,  is  liable  to  a  fine 
not  exceeding  £20,  or  on  a  second  or  subsequent  con- 
viction to  a  fine  not  exceeding  £50  or  imprisonment 
for  not  more  than  three  months.  A  motor  car  is  to 
stop  if  an  accident  occurs  owing  to  its  presence  on 
the  road,  and  the  driver  must,  if  asked,  give  his  name 
and  address  under  penalty  of  a  £10  fine,  with  a  month's 
imprisonment  for  the  third  offence.  The  speed  limit 
is  altered  to  20  miles  an  hour,  with  power  to  the 
Local  Government  Board,  on  the  application  of  a  local 
authority,  to  limit  it  in  places  to  10  miles  an  hour. 
The  penalty  for  "excessive  speed"  pure  and  simple, 
as  distinguished  from  driving  "recklessly  or  negli- 
gently." &c,  is  £10,  £20  and  £50  respectively  on  the 
first  three  convictions,  but  with  no  alternative  of  im- 
prisonment. The  Local  Government  Board  are  also 
authorised  to  prohibit  or  restrict  motor  traffic,  or  the 
use  of  any  particular  kind  of  motor,  on  roads  less  than 
16  ft.  wide,  or  on  any  other  road  where  they  consider 
it  dangerous. 

Motor  cars  must  be  registered  with  a  county  or 
county  borough  council,  and  must  carry  a  mark  with 
a  reg;stered  number  and  the  letter  of  the  council,  in 
accordance  with  the  regulations  of  the  Local  Govern- 
ment Board. 

Everyone  driving  a  motor  car  must  have  a  licence, 
which  may  be  issued  by  the  county  or  county  borough 
council  to  anyone  over  seventeen  residing  in  the 
area.  The  licence  must  be  produced  to  any  con- 
stable demanding  it.  and  it  is  to  be  renewable  yearly. 
It  may  be  suspended  for  offences  under  the  Act  other 
than  a  first  or  second  excess,  of  the  speed  limit, 
and  is  to  be  endorsed  with  particulars  of  any  con- 
General  powers  are  given  to  the  Local 
Government  Board  to  make  regulations  as  to  regis- 
tration marks,  nnd  also  as  to  licensing  and  the 
register  of  licences.  Nothing  in  the  Act  is  to  affect 
any  liability  of  the  driver  or  owner  of  a  motor  car  alt 
common  law,  or  under  any  other  statute. 

Regulations  were  made  by  the  Local  Government 
Board  as  to  the  registration  and  licensing  of  motor 
-    in   1903;    regulations   as  to   their  use   and    con- 
ation   have    been    made    in    1904,    1909,   1911    and 
1912;    and   regulations    as   to  their   international   cir- 
culation in  1909,  1910  and  1912. 

The  exnression  "heavy  motor  car"  is  not  used  in 
the  Motor  Car  Act,  1903,  but  is  defined  by  the  "  Heavy 
Mo  I  Order,  1904,"  as  a  motor  car  exceeding  2 
tons  in  weight  unladen.  But  a  "heavy  motor  car," 
the  weight  of  which,  unladen,  does  not  exceed  5 
ton-  -lit  locomotive"  (Evans  v.  Nicholl,  1909, 

1  K.B.,  77 

Turn'  subject  of  extraordinary  traffic,   as 

we  have  Been,  the  only  relevant  legislation  is  tbat 
contained  in  the  Act  of  1898.  But  the  evolution  of 
the  law  in  connection  with  this  subject,  by  means 
of  judicial  decisions,  has  made  considerable  prog 
First  and  foremost,  there  i-  the  leading  case  of 
Hill  v.  T)  93,  2  Q.B.,  333),  in  which,  for  the 

first  time,  an  attempt  was  made  fco  arrive  at  some 
sort  of  definition  of  the  term  "extraordinary  traffic," 
as,  follow-:  "Extraordinary  traffic  is  really  a  carriage 
of  article-  over  the  road.  a1  either  one  or  more  I 
which  is  bo  exceptional!  in  the  quality  or  quantity  of 
articles    carried,   or    in    the    mode  or  time    of    user   of 


the  road,  as  substantially  to  alter  and  increase  the 
burden  imposed  by  ordinary  traffic  on  the  road,  and 
to  cause  damage  and  expense  thereby  beyond  what 
is.  common.  ...  It  will  include  all  such  continuous 
or  repeated  user  of  the  road  by  a  person's  vehicles 
as  is  out  of  the  common  order  of  traffic,  and  as  may 
be  calculated  to  damage  the  highway  and  increase 
the  expenditure  on  its  repair."  This  definition  does 
not  err  on  the  side  of  brevity,  and  leaves  ample  scope 
for  differences  of  opinion  in  particular  cases;  but  it 
was  at  least  something  gained  to  have  an  authorita- 
tive pronouncement  of  a  definite  principle.  A  fur- 
ther point  established  by  the  case  was  that  the 
standard  of  comparison  is  the  ordinary  traffic  on 
the  road  in  question,  and  not  that  on  other  roads. 
In  accordance  with  the  foregoing  principles,  the  fol- 
lowing (among  other)  cases  have  been  decided,  in 
which  "extraordinary  traffic"  has  been  brought  home 
to  road  users— viz.:  The  oarting  of  coal  in  a  string 
of  five  or  six  carts  at  a  time,  following  in  the  same 
track,  six  days  a  week,  the  loads  themselves  not 
being  excessive  (Wolverhampton  Corpora/ion  v.  Salop 
County  Council,  1895,  64  L.J.M.C..  179);  the  carting  of 
timber,  partly  in  carts  and  partly  by  means  of  trac- 
tion enffmes.  over  roads  never  hefore  used  for  such 
traffic  (Norfolk  Count)/  Council  v.  Green,  1904.  68  J. P., 
223);  timber  haulage  by  wagons,  in  loads  of  4  tons  or 
5  tons  each,  over  a  road  only  once  before  used  for 
such  traffic  within  living  memory,  although  timber 
haulage  was  a  recognised  industry  in  the  district 
(Geirionydd  Rural  District  Council  v.  Green,  1908. 
72  J. P.,  321);  and  extensive  stone  haulage  by  trac- 
tion engines  in  a  district  where  such  haulage  was 
not  unusual  and  had  occasionally  occurred  on  the 
road  in  question  (Shepfon  Mallet  Rural  District  Council 
v.    Wainvrriohf.  1908,  72  J.P..  459). 

An  important  point  which  has  been  brought  into 
prominence  since  the  advent  of  the  motor  car  is  that 
traffic  which  in  one  year,  or  at  any  time,  may  be 
extraordinary  on  a  particular  road,  mav,  in  course  of 
time,  become  ordinary  traffic  (Hemnworth  Rural  District 
Council  v.  MicMethwaiie,  1904,  68  J.P..  345:  Shepton 
Mallet  Rural  District  Council  v.  Wainurright.  vhi  suproh. 
It  is.  of  course,  obvious,  from  a  perusal  of  sec.  23 
of  the  Highways,  &c,  Act,  1878,  that  the  fact  of  a 
road  having  been  damaged  by  extraordinary  traffic 
is  not  alone  sufficient  to  support  a  claim.  It  is  neces- 
sary also  that  extraordinary  expenses  should  have  been 
incurred  by  reason  of  the  damage.  In  a  recent  case 
it  was  held  that,  in  the  absence  of  evidence  as  to 
the  a  vera  ere  cost  of  repair  of  the  road  in  question. 
and  of  other  similar  roads,  the  authority  could  not 
support  their  claim  because  they  had  not  proved 
that  the  expense  incurred  was  extraordinary  as  well 
as  the  traffic  (Billerieau  Rural  District  Council  v.  Poplar 
Guardians,  1911,  2  K.B.,  801;  followed  in  Colchester 
Corporation  v.  Gepp,  1911,  Vol.  Ixxv.,  Justice  of  the 
Peace,  p.  592). 

As  to  the  amount  recoverable  on  a  claim  for  extra- 
ordinary traffic  expenses,  it  has  been  decided  that  it 
is  not  sufficient  to  estimate  what  the  repairs  may 
cost.  The  work  must  have  been  actually  done,  and  no 
more  can  be  recovered  than  the  amount  actually 
spent  (Little  Hulton  Urban  District  Council  v.  Jackson, 
1904,  68  J. P.,  451).  But  it  does  not  follow  that  the 
whole  of  that  amount  can  be  recovered;  for  instance, 
if  a  highway  authority  put  a  road  into  a  better  state 
than  it  was  in  previously,  so  as  to  give  it  a  new  leas* 
of  life,  the  court,  in  fixing  the  damages,  will  make 
a  deduction  corresponding  with  the  added  vitality  of 

the  road  (Kent.  County  Council  v.  Kent  Coal  Concessions, 
Limited,  1908,  68  LP.',  451). 

Another  important  point  established  by  recent  cases 
is  what  may  be  termed  the  up-to-date  standard  prin- 
ciple. This  was  first  brought  forward  in  Attorney- 
Generalv.  Scott  (1905,  2K.B.,  160),  which  was  not,  properly 
speaking,  an  extraordinary  traffic  case, being  an  action 
for  an  injunction  to  restrain  the  use  of  a  tract  on 
engine  which  had  damaged  a  road.  The  engine  had 
contributed  to  the  damage,  but  other  factors  were 
the  ordinary  traffic,  the  weather,  and  the"  failure  of 
the  council  to  maintain  the  road  in  a  fit  state;  and 
the  injunction  was  refused.  This  decis;on  was  ap- 
proved in  Chichester  Corporation  v.  Foster  (1906,  1  K.B., 
167).  It  may  be  taken  as  the  result  of  these  cases 
that  a  road  authority  must  keep  its  roads  in  a  reason- 
ably fit  state  fo  bear,  whatever  traffic  may  be  reason- 
ably expected  to  come  upon  them,  and  that,  any  failure 
in  this  respect  will  be  taken  into  account  in  reduction 
of   claims   for  extraordinary   traffic  expenses. 

Reference  has  already  been  made  to  the  decision  (now 
obsolete1)  in  Kent  County  Council  v.  Lord.  Gerrard,  ubi 
supra,  which  led  to  the  clause  in  the  Act  of  1898  fixing 
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responsibility  on  the  person  "by  or  in  consequence 
of  whose  order"  extraordinary  traffic  is  conducted. 
But  even  with  this  alteration  it  has  not  always 
proved  plain  sailing  to  fix  the  responsibility  on  the 
right  shoulders.  The  following  persons  have  been 
held  to  be  liable  under  the  amending  Act — viz..  a 
person  who  employed  a  contractor  to  erect  buildings 
(Epsom  Urban  District  Council  v.  London  County  Council, 
19Q0,  2  Q.B.,  751);  a  corporation  which  employed  a 
contractor  to  haul  stone  for  road  widening  (Kent  County 
Council  v.  Folkestone  Corporation,  1905,  1  K.B.,  62"0) ;  a 
water  company  which  employed  a  contractor  to  con- 
struct a  reservoir  (Reigate  Rural  District  Council  v. 
Sutton  District  Water  Company,  1907,  78  L.J.K.B.,  315); 
a  corporation  which  employed  two  contractors  to  haul 
flints  and  ragstone  (Bromley  Rural  District  Council  v. 
Croydon  Corporation,  1908,  1  K.B.,  353);  and  a  con- 
tractor who  merely  advised  a  sub-contractor  that  goods 
Were  ready  to  be  hauled,  giving  no  directions  as  to 
mode  of  haulage  (St.  Thomas  Rural  District  Council  v. 
Siemens  Brothers,  1910,  "  Local  Government  Chronicle." 
p.  555).  But  a  person  who  ordered  250,000  bricks  from 
a  brick  company  which  employed  a  contractor  to 
deliver  them  escaped  liability,  he  having  given  no 
instructions  as  to  the  mode  of  delivery.  The  result 
<>{  the  decisions  appears  to  be  that,  in  cases  in  which, 
if  the  order  had  not  been  given,  damage  would  not 
have  resulted,  the  giver  of  the  order  is  liable,  unless 
he  shows  that  the  traffic  was  not  the  natural  conse- 
quence of  the  order,  because  the  mode  of  haulage 
was  unusual,  and  not  such  as  he  would  reasonably 
contemplate. 

In  connection  with  the  surveyor's  certificate,  re- 
quired by  the  Act  of  1878,  it  has  been  decided  that 
the  certificate  must  be  given  before  proceedings  are 
begun  (Chesterfield  Rural  District  Council  v.  Newton, 
1904,  1  KB.,  62);  but  cannot  be  given  until  the  ex- 
penses have  been  incurred  (Little  Hulton  Urban  Dis- 
trict Council  v.   Jackson,   1904,  68  J. P..  451). 

With  regard  to  the  limit  of  time  for  proceedings, 
the  period  of  six  months  from  the  completion  of  a 
contract,  or  work  extending  over  a  long  period,  is 
not  intended  to  curtail  the  twelve  months,  from  the 
doing  of  the  damage.  The  limitation  is  twelve 
months  from  the  doing  of  the  damage,  or  six  months 
from  the  completion  of  the  work,  whichever  may  be 
the  longer  period  (Kent  County  Council  v.  Folkestone 
Corporation,  1905,  1  KB.,  620).  "  Completion  of  the 
contract  or  work  "  means  completion  of  the  construc- 
tional work  under  the  contract;  so  that  a  contract 
for,  e.g.,  the  construction  of  a  watertight  reservoir,  i 
not  complete  until  the  reservoir  is  made  watertight 
(Reigate  Rural  District  Council  v.  Sutton  District  Water  <  'om- 
pany,  ubi  supra).  But  where  damage  is  caused  under 
a  contract  which  provides  that  the  work  shall  be  at 
the  risk  of  the  contractor  for  twelve  months  after  com- 
pletion, the  time  limit  runs  from  the  completion  of 
-  the  work  itself,  and  not  from  the  expiry  of  the 
period  of  maintenance  (Lancaster  Rural  District 
Council  v.  Fisher,  1907,  2  K.B.,  517).  "Work  extend- 
ing over  a  long  period  "  does  not  include  the  delivery 
of  road  materials  as  and  when  required  during  a 
period  of  twelve  months,  but  means  a  particular 
work  to  be  done  (Bromley  Rural  District  Council  v. 
Croydon  Corporation,  1908,  1  K.B.,353).  A  contract  to 
construct  a  reservoir  and  lay  pipes  is  a  "  work  ex- 
tending over  a  long  period,"  so  that  the  time  limit 
runs  from  the  completion  of  the  whole  work,  even 
although  traffic  on  the  damaged  roads  may  have 
ceased  before  such  completion  (Carlisle  Rural  District 
Council  v.   Carlisle  Corporation,  1909,  1  K.B..  471). 

Finally,  the  time  limitations  proscribed  by  the  Act 
of  1898  do  not  repeal  or  extend  the  six  months'  limit 
imposed  by  the  Public  Authorities  Protection  Act, 
1893,  where  roads  are  damaged  by  a  public  body  in 
pursuance  of  their  statutory  duty  (Kent  County  Council 
v.  Folkestone  Corporation,  ubi  supra). 
(To  be  concluded.) 


Public  Health  Law — This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the 
ground  sufficiently  for  its  purpose,  including  such 
matters  as  highways,  but  omitting  rating,  elections, 
&c.  For  students  it  should  be  of  assistance  in  pre- 
paring for  examinations  in  Public  Health  Law, 
while  the  practitioner  will  find  its  arrangements  well 
suited  for  easy  reference. — The  Law  Times. 

*  A  Manual  for  Municipal  and  Count;  Engineer?  mid  Surveyors.  Town 
Clerks,  Clerks  to  District  Councils,  and  other  officers  and  members  of 
kcftl  authorities.  By  S.  G.  Turner,  of  the  Middle  Temple.  Barrister-at- 
r.ftw,  a. mi. c.k.,  Ac.     Ijondon  !  St.  Bride's  Press,  Ltd.     Price  IOs  fid. 


LONDON  DISTRICT  SURVEYOR'S  FEES. 

Air.  F.  F.  W.  Oldfield,  printer,  of  Dugdale-street, 
Camberwell  New-road,  S.E.,  was  summoned  at  the 
Lambeth  police  court  on  Monday  at  the  instance  of 
Mr.  Percy  Hunter,  district  surveyor  for  that  district, 
who  sought  to  recover  from  him  £10  17s.  6d.  fees, 
alleged  to  be  due  to  him  under  the  3rd  schedule  to 
the  London  Building  Act,  1894. 
Mr.  E.  F.  Wells  (Bryson  &  Wells)  defended. 
It  appeared  from  the  evidence  that  the  defendant, 
who  employs  a  large  number  of  workpeople,  had  re- 
ceived complaints  from  them  as  to  the  fumes  arising 
from  a  gas  engine  which  was  running  in  the  factory, 
and  to  obviate  this  the  defendant  decided  to  remove 
the  engine  to  a  building  outside  the  factory.  The 
main  building  had  been  erected  at  a  cost  of  about 
£6,000,  and  the  defendant  obtained  an  estimate  from 
his  builders  for  the  erection  of  a  building  26  ft.  long 
by  25  ft.  in  depth  for  the  purpose  of  housing  the 
engine  and  keeping  it  apart  from  the  main  building. 
The  builders'  estimate  for  the  new  building  was 
£72  15s. 

The  district  surveyor  claimed  to  be  entitled,  under 
the  3rd  schedule  of  the  London  Building  Act,  1894, 
to  one-half  the  fee  charged  in  the  case  of  a  new  build- 
ing calculated  upon  the  area  of  the  whole,  building 
upon  the  ground  that  the  erection  was  an  addition 
to  the  main  building  and  not  a  new  building. 

In  the  course  of  the  hearing  Mr.  Wells  elicited  that 
if  this  were  a  new  building  and  not  an  addition  to 
an  old  one  the  district  surveyor's  fees  would  be  £2  2s., 
which  amount  the  defendant  had  offered  to  pay. 

Mr.  Wells  said  that  he  hoped  to  convince  the  court 
that  this  was  a  new  building  and  not  an  addition. 
Supposing  a  £50  addition  were  put  up  at  the  Bank 
of  England,  could  the  district  surveyor  charge  half- 
fee  upon  the  main  building  ? 

Mr.  Wells  further  pointed  out  that  the  fees  worked 
out  at  a  heavy  percentage  on  the  cost  of  the  building. 
He  did  not  think  the  Legislature  ever  intended  that 
the  district  surveyor  should  have  such  fees,  which  it 
was  conceivable  might  amount  to  more  than  the  cost 
of  the  addition. 

Mr.  Hopkins:  I  don't  know  what  they  intended; 
I  have  to  consider  what  they  said. 

Mr.  Wells :  There  is  one  way  out.  You  can  hold  that 
this  is  a  new  building  and  not  an  addition. 

Mr.  Hopkins ;  Can  anyone  tell  me  what  is  an  addi- 
tion if  this  is  not  ? 

Mr.  Oldfield  said  his  object  in  coming  into  court 
was  to  protest  against  such  fees,  which  were  a  serious 
handicap  to  an  employer.  He  had  erected  the  build- 
ing in  order  to  remove  the  engine  from  his  work- 
people and  entirely  for  their  comfort  and  convenience, 
and  if  such  fees  could  be  legally  recovered  from  him 
lie  hoped  that  there  would  soon  be  an  amendment  of 
the  law  in  regard  to  them. 

Mr.  Hunter  remarked  that  the  defendant  spoke  as 
though  he  had  taken  a  tyrannical  course.  As  a  matter 
of  fact,  there  had  been  much  correspondence,  and  he 
had  had  every  assistance,  and  had  been  treated  with 
every  consideration  possible,  and  Mr.  Hunter  read  to 
the  magistrate  a  letter  which  the  defendant  had  for- 
warded to  him  respecting  the  claim  in  question,  object- 
ing to  pay  the  fees  on  the  ground  of  the  heavy  amount 
of  same,  and  inviting  him  to  take  proceedings. 

Mr.  Hopkins  said  he  thought  the  defendant  was 
legally  liable  to  pay  the  amount,  and  made  an  order 
requiring  him  to  pay  the  district  surveyor  £10  17s.  6d. 
claim  with  13s.  6d.  costs. 


James  Potts  &  Son.— From  a  statement  which  has 
reached  us  with  regard  to  the  well-known  firm  of 
stone  merchants,  Messrs.  James  Potts  &  Son.  of  Mill- 
hum  House,  Newcastle-on-Tyne,  we  gather  that  the 
establishment  of  their  now  flourishing  business  dates 
back  to  1847,  its  founder  being  Mr.  James  Potts,  who 
was  subsequently  joined  by  his  son,  Mr.  Walter  Dunlop 
Potts.  Both  are  now  deceased,  and  the  business  is 
being  conducted  by  Mr.  James  Potts  (son  of  Mr.  W.  D. 
Potts).  The  chief  products  of  the  firm  are  Caithness 
flagstones,  granite  and  whinstone  kerb,  setts,  mac- 
adam, &c,  from  British  quarries,  though  they  are 
also  importers  of  Norwegian  and  other  foreign  granites. 
The  larger  proportion  of  their  trade  is  in  the  Northern 
counties,  but  they  have  also  supplied  laTge  quantities 
of  material  to  various  towns  and  cities  throughout  the 
country.  They  also  have  ramifications  abroad,  and  ex- 
port cargoes  of  stone  occasionally.  They  have  a  special 
department  for  dealing  with  polished  and  fine-axed 
granites  for  buildings,  quays,  docks,  and  other  work<. 
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The  Road  Board  Trials  at  Sidcup,  Kent. 

NOTES   FROM    ENGINEERING  ADVISORY   COMMITTEE'S   REPORT. 


The  report  just  issued  relates  to  the  trials  of  road 
materials  at  Sidcup,  in  Kent,  on  the  new  Eltham-Sidcup 
road :  in  the  borough  of  Wandsworth ;  and  in  the 
borough  of  Fulham.  In  the  present  article  attention 
will  be  confined  to  the  Sidcup  trials.  A  glance  at  the 
map  will  show  that  this  is  a  very  important  road,  since 
the  next  great  main  road  on  one  side  of  it  runs  nearly 
east  and  west,  and  the  next  but  one  on  the  other  side 
runs  nearly  south  from  London.  In  so  far  as  the  trials 
are  absolute,  they  relate,  therefore,  to  Greater  London 
traffic  conditions,  and  to  one  of  the  driest  and  sunniest 
of  the  English  climates.  The  immediate  purpose  of 
the  trials  is,  however,  to  make  comparative  tests  of 
different  materials ;  to  find  the  relations  between  one 
crust  and  another  as  regards  cost  and  efficiency  under 
the  same  conditions. 

It  is  pointed  out  that  no  final  opinions  can  be  formed 
as  to  the  behaviour  of  the  various  sections  until  they 
require  re-coating  or  renewal,  and  in  the  present  report 
the  notes  made  are  definitely  of  an  interim  character  ; 
but  to  a  considerable  extent  they  describe  the  nature  of 
the  service  so  far  performed  by  each  section.  At  the 
present  stage  it  may  be  convenient  to  readers  of  The 
Stxrveyoh  to  possess  a  summary  indicating  briefly  the 
nature  of  the  crust  in  each  case,  with  notes  of  the  most 
important,  or  the  immediately  important,  remarks  in 
the  report. 

The  trial  lengths  were  completed  on  various  dates 
betweeu  June  loth  and  August  -r>th,  the  dates  being 
those  given  hereunder  after  the  name  of  each  section. 
With  one  exception  the  sections  range  in  area  from  (ill  I 
to  888  sq.  yds.,  more  than  half  of  them  between  750 
and  850  sq.  yds. 

Section  1. 

(Water-bound  Granite-macadam,  by  the  Kent 
County   Council.) 

This  section  is  made  with  Penlee  stone,  a  Cornish 
elvan  or  hornfels,  broken  to  gauges  2iin.  down  to  lj  in., 
with  5  per  rent  of  drippings,  i  in.  to  dust,  of  the  same 
stone.  For  final  consolidation  5  per  cent  of  local  gravel 
was  added,  and  the  consolidated  thickness  of  the  crust 
was  2f  in.  The  condition  during  winter  is  described  as 
very  muddy,  and  in  summer  rather  dusty,  although 
treated  with  calcium  chloride  on  the  average  about 
once  a  fortnight.  In  June,  1912,  the  surface  was  prac- 
tically worn  out. 

Section  2. 

(June  17th,  1011.) 

This  was  a  somewhat  similar  crust  of  the  same  thick- 
ness, and  the  stone  ranged  from  21  in.  to  1  j  in.  as  in  the 
previous  section.  It  was  made  by  the  Kent  County 
Council.  The  surface  was  tarred  with  Tar  No.  1,  Road 
Board  Specification,  applied  in  two  coats,  and  was 
redressed  with  two  coatings  of  Tar  No.  2  in  April,  1912. 
The  condition  during  winter  is  described  as  very  muddy, 
the  surface  tarring  breaking  up,  but  the  macadam 
surface  in  good  condition,  and  in  summer  it  was  satis- 
factory and  comparatively  free  from  dust.  In  June, 
1912,  it  was  expected  to  last  in  fair  condition  for 
another  six  months,  but  was  re-coated  in  September  on 
account,  of  traffic  requirements. 

.v  :;. 
(July  3rd,  1911.) 
This  section  was  coated  with  single  pitch-grouted 
macadam.  3  in.  thick,  I!  >ad  Board  Specification  No.  '■'>, 
by  the  Kent  County  Council.  The  stone  used  was 
Cornish  elvan.  During  the  first  twelve  months 
176  sq.  yds.  were  repaired,  this  being  necessitated  by 
damage  done  by  the  stopping  and  starting  of  motor- 
omnibuses.  The  entire  surface  was  dressed  with  a 
pitch  mixture  in  April,  1012.  The  condition  during 
winter  is  described  a-  good  and  not  slippery,  and  in 
summer  il  factory,  not  unduly  soft 

during  extreme  heat,  nor  du 

S»  'HON      |. 

(July  11th.  1011.) 
This  was  put  down  by  the    Kent   County  Council — a 
double     pitch-grouted    macadam     \\    in.    thick.    Road 


Board  Specification  No.  4,  laid  and  consolidated  in  two 
layers.  The  lower  layer  was  made  of  Kentish  rag 
stone,  graded  from  3  in.  to  2  in.,  and  the  upper  layer  of 
Cornish  elvan  of  1 5 -in.  gauge,  with  5  per  cent  chip- 
pings.  Owing  to  the  stopping  and  starting  of  motor- 
omnibuses,  an  inconveniently  disturbing  factor  in  these 
trials,  107  sq.  yds.  were  repaired  in  January,  1912. 
In  the  following  April  the  whole  surface  was  dressed 
with  a  pitch  mixture.  The  condition  during  wintei 
was  good,  and  not  slippsry,  and  in  summer  the  road  was 
not  unduly  soft  during  extreme  heat,  nor  dusty.  It  is 
to  be  hoped  that  the  highest  temperatures  which 
occurred  on  these  road  surfaces  were  duly  recorded. 
In  June,  1012,  the  condition  of  the  surface  was  still 
good,  and  the  same  was  the  case  last  November,  except 
in  a  few  small  places. 

Section   5. 
(July  8th,   1911,   "Durax"  Armoured  Paving.) 

This  section  was  made  with  stone  setts  put  down  by 
the  Durax  Dustless  Roads,  Ltd.,  50  per  cent  of  the 
cubes  being  obtained  from  a  quarry  at  Rixo  in 
Sweden,  and  the  other  half  from  the  Enderby  quarry. 
The  finished  depth  of  paving  is  about  3i  in.  The 
grouting  mixture  is  composed  of  coal  tar  pitch,  tem- 
pered with  creosote  oil  or  tar,  into  which  has  been  stirred 
about  30  per  cent  of  fine,  dried  sand.  The  expected 
life  of  the  road  is  stated  to  be  at  least  twenty  years. 
The  condition  during  summer  was  satisfactory,  the 
road  being  fairly  free  from  dust,  but  comparatively  noisy 
under  iron-tyred  wheels,  and  in  winter  the  surface  was 
good  and  not  slippery.  The  surface  was  in  good  con- 
dition in  November,  1912.  The  average  wear  in  depth 
of  surface  for  twelve  months  was  0'25  in.,  but  it  is  not 
stated  that  setts  were  taken  up  and  measured. 

Section  6. 

(July    7th,    1911,    Macadam    Road    Surface    witli 

"  Pla.-com  "  as  Binder.) 

The  stone  used  was  li  in.  (Penlee).  the  crust  being 
dry-rolled  and  then  grouted  with  this  binder,  which  is 
of  a  bituminous  nature.  The  thickness  was  3  in.  No 
repairs  were  necessary,  but  the  surface  was  dressed  in 
May,  1912.  The  condition  during  winter  left  little 
to  be  desired ;  but  complaints  of  slipperiness  were 
received  during  October,  1911.  In  summer  the  road 
was  satisfactory,  and  practically  free  from  dust.  Small 
repairs  were  necessary  in  November,  1912.  The 
average  wear  is  given  as  0  06  in.  in  twelve  months. 
The  Kent  county  surveyor  is  of  the  opinion  that  this 
section  is  a  little  on  the  hard  wide,  and  during  sudden 
changes  of  temperature,  with  a  deposit  of  heavy  dew, 
it  affords  "  little  or  no  foothold." 

Section  7. 
(August  5th,  1011.) 
Surfacing  with  "  Cormastic,  '  by  the  British  Cork 
Asphalte  Company,  Ltd.  This  material  is  composed 
of  ',  in.  to  a  in.  granite  or  basalt  chippings,  sharp 
Thames  sand,  powdered  Cicilian  rock  asphalt  contain- 
ing about  10  per  cent  of  pure  bitumen,  and  Portland 
cement.  The  binder  employed  is  refined  and  fluxed 
Cuban  natural  asphalt.  Its  condition  in  summer  was 
satisfactory,  and  it  was  practically  free  from  dust. 
In  the  autumn  and  early  winter  complaints  were 
received  as  to  slipperiness.  In  November,  1912,  it  was 
undergoing  extensive  repairs.  The  specification  pro- 
vided for  a  thickness  of  1  in  ,  but  it  was  found  to  be 
thick  and  2f  in.  thick  respectively  in  two  places 
where  test  holes  were  cut.  The  contractors  gave  as  a 
reason  for  varying  thickness  that  the  material  was  laid 
on  B  scarified  surface  instead  of  on  an  undisturbed 
surface.  The  average  wear  in  twelve  months  was 
0  20  in. 

Si.'  T|o\    8. 

(July   13th,  I'M  1,  Tar-macadam,  by  Messo 
Cfaittenden    &    Simmons,    Limited.) 
The  aggregate  consists  of  Kentish    Hag.  75  pear  cent 
from  21  to  2  in.,  and   25  per  cent  smaller  material,  the 
ce    strewn    witli    1    in.   to   8  in.    stone  before  con- 
ning 
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solidatiou.  The  thickness  of  the  crust  was  3i  in. 
The  border  was  prepared  tar  and  pitch.  Small  repairs 
were  done  in  January  and  February,  1912.  and  the 
surface  was  tarred  in  the  following-  month.  The  con- 
dition during  winter  was  good,  not  "  unduly"  slippery. 
and  during  the  summer  it  was  satisfactory  and  practi- 
cally free  from  dust.  In  June,  1912,  the  condition  was 
good,  in  November  it  was  fair  only.  This  section  was 
disturbed  by  water-pipe  trenching. 

Section  9. 
(July  22ml.  Tnr  slay-macadam,  by  Messrs.  Constable, 
Hart  &  Co.,  Limited.) 

The  material  is  blast  furnace  slag,  2i  to  i,  and  the 
border  is  distilled  tar  and  nothing  else.  The  Rag  is 
tarred  before  it  is  brought  to  the  road.  This  crust  was 
3  in.  thick.  Minor  repairs  were  done  on  three  occasions 
since  February,  1912.  The  condition  during  winter 
was  ''  not  unduly  slippery,"  and  during  summer  it  was 
satisfactory,  and  practically  free  from  dust.  The  con- 
dition in  June,  1912,  was  good,  in  November  fair  only. 
The  section  "'  has  stood  well."  Some  disturbance  was 
probably  due  to  trenching. 

Section  10. 

(July   20th,   Tar    Slag-macadam,   4  in.    thick,    also    by 

Messrs.    Constable,    Hart   &    Co.) 

The  repairs  in  twelve  months  were  trifling.  The 
condition  during  winter  was  "  not  iinduly  slippery'  " 
and  in  summer  satisfactory  and  practically  free  from 
dust.  In  June,  1912,  the  condition  was  "  quite  good." 
and  in  November  "  good." 

Section   11, 
(July  27th,   1911,  "Tarmac,"  4  in.) 

The  details  of  construction,  as  described  in  the 
"  original  pamphlet,"  include  the  specification  of  a 
bottom  coat  of  2i-in.  gauge  material  consolidated  to 
2-Jin..  with  an  upper  coat  of  ll-in.  material  con solidated. 
to  li  in.,  making  a  total  thickness  of  4  in.  The  binder 
is  refined  tar  mixed  with  pitch  and  other  ingredients. 
Only  trifling  repairs  were  done  in  the  twelve  months 
The  condition  during  winter  was  "  not  unduly  slip- 
pery," and  during  summer  satisfactory  and  practically 
free  from  dust.  The  condition  in  July,  1912,  and  in 
November,  was  "  quite  good."  The  section  was  regarded 
as  "  quite  one  of  the  best." 

Section  12. 

(August  5th,  1911,  "Roadoleum"  Asphalt,  4  in.   thick. 

by  Mr,  W.  H.   Stansbury.) 

The  stone  used  is  Penmaenmawr  enstatite  diabase 
and  Penlee  elvan,  graded  from  1'  to  5  in.  The  binder 
is  a  "  pure,  bituminous  asphalt  product"  called  "Roado- 
leum." The  section  was  repaired  in  March.  1912, 
53  sq.  yds.  In  Avinter  it  was  "  not  unduly  slippery,  not 
too  prolific  in  the  production  of  mud."  In  summer  it 
was  practically  free  from  dust,  but  was  "  uneven  and 
unsatisfactory."  In  June  it  was  "  very  uneven,  worn 
in  boles,  and  become  extremely- wavy."  In  September 
the  section  was  relaid  with  single  pitch-grouting,  after 
a  life  of  thirteen  months,  during  which  it  never  gave 
satisfaction. 

Section   13. 
(August  3rd,  1911,  "Rocmac,"  by  Roemae,  Limited.) 

The  materia]  is  Penlee  elvan  or  hornfels,  the  same  as 
used  on  sections  1,  2.  3,  and  4,  of  2i  to  2  in.  gauge. 
The  binder  is  "  silicate-saccharate-carbonate,"  the 
foundation  of  which  is  silicate  of  soda,  sugar,  and 
carbonate  of  lime.  To  form  the  matrix  "  Rocmac  "  solu- 
tion is  mixed  with  limestone  crushed  to  3  in.  gauge  and 
dust,  60  per  cent  being  fine  dust.  The  matrix  is  laid 
1  in.  thick  on  the  original  surface  for  a  complete  coat  of 
:!  in.  The  stone  is  then  spread  and  rolled  in.  In  May. 
1912,  17  sq.  yrds.  were  repaired.  In  winter  the  surface 
was  free  from  mud,  and  provided  good  foothold  for 
horses.  In  summer  it  was  distinctly  dusty  and  rather 
noisy.  By  June,  11*12,  it  had  worn  unevenly,  and  the 
condition  in  November  was  only  fair.  In  November 
191  sq.  yds.  were  reconstructed. 

Section  14. 

(August  5th,   1911,  Tar-macadam,   4  in.,    by   Taroad- 
Syndioate,    Limited.) 

Blue  Guernsey  stone  was  used,  and  the  crust  made  in 
accordance  with  Road  Board  Specification  No.  2  for  tar- 
macadam.  Small  repairs,  34  sq.  yds.,  were  done  in 
March,  1912,   and   the  surface   was   dressed    with   tar 


mixture  in  May.  The  condition  dining  winter  and 
summer  was  satisfactory  ;  the  surface  was  "  not  unduly- 
muddy  or  slippery  "  in  winter  and  was  practically  free 
from  dust  in  summer.  The  condition  in  June.  1912,  was 
quite  good,  and  in  November  fair.  The  average  wear 
in  twelve  months  was  0'06  in.  This  section  is  described 
as  "  one  of  the  best." 

Section   15. 

(August  4th,   1911,   Tar-macadam  (grouted),  3t  in.,   by 

Messrs.    Bristowe   &   Co.,   Limited.) 

The  stone  was  2-in.  alivina  diabase  from  Clee  Hill, 
and  the  binder  was  "  Tarvia  ;  "  the  surface  treated  with 
"  Tarviated "  clappings.  18  sq,  yds.  per  ton.  Some 
small  repairs  were  done  in  Mai-ch,  and  in  June  330 
sq.  yds.  were  dressed  with  "Tarvia."  In  winter  the 
surface  was  free  from  mud  and  not  slippery,  and  in 
summer  it  was  practically  free  from  dust.  In  June  the 
surface  was  uneven,  disintegration  having  set  up,  and  in 
November  it  was  "  fair  only."  The  twelve  months'  wear 
was  0' 17  in.  The  section  was  never  quite  satisfactory. 
The  hot  weather  which  followed  the  completion  of  the 
work  seems  to  have  caused  the  binder  to  flow,  resulting 
in  its  uneven  distribution.  A  trench  was  cut  across 
the  section  by  the  water  company,  and  a  field  adjoining 
it  was  used  as  a  store  for  stone  and  a  standing  place  for 
rollers  during  the  progress  of  the  whole  of  the  section. 

Section   Hi. 

(July  26th,   1911,  Tar-macadam,  by  Messrs.  Bristowe 

&  Co.,  Limited.) 

This  crust,  4  in.  thick,  was  made  with  Penmaenmawr 
stone,  enstatite  diabase,  59  per  cent  of  2  in..  20  per  cent 
of  1  in..  12  per  cent  \  in.,  9  per"  cent  of  !  in.  The 
mixed  aggregate  is  coated  altogether.  Quarter-inch 
tipping  is  applied  at  the  rate  of  40  S3,  yds.  per  ton. 
Where  the  quantity  warrants  it,  the  stone  would  be 
coated  on  the  spot.  .  This  section  was  repaired  in 
February  and  March,  and  in  June  it  was  resurfaced 
with  Tarvia  and  granite  chippings.  In  the  winter  it 
was  free  from  mud  and  "  not  unduly  slippery,"  and  in 
the  summer  it  was  practically  free  from  dust.  In  June 
the  condition  was  "  fair  only."  and  in  November  "  fair 
only  ;  rather  rough  surface."  About  26  sq.  yds.  were 
repaired — 15  sq.  yds.  on  account  of  a  water-pipe  trench. 
The  section  shows  unevenness  of  surface,  depressions. 
and  waviness. 

Section   17. 

(July  24th,   1911,  "Roadamant,"  by  the  "Roadamant" 

Company,  Limited.) 

The  material  is  refined  Trinidad  bitumen  natural 
rock  ashphalt,  stone  chippings,  and  the  "Roadamant" 
mixture  (consisting  of  cement  and  other  ingredients) 
laid  on  a  bed  of  concrete,  in  this  case  6  in.  thick.  The 
stone  is  Enderby  chippings  i  in.  thick.  The  bitumen 
and  asphalt  are  melted  in  a  cauldron  and  the  other 
materials  added.  The  composition  is  then  laid  in  situ, 
with  hand  floats  in  the  same  manner  as  mastic  asphalt, 
the  thickness  being  11  in.  Several  pieces  were  cut  out  and 
relaid  after  January.  1912,  the  area  repaired  in  the  first 
twelve  months  being  95  sq.  yds.  In  winter  it  was  free 
from  mud  and  gave  good  foothold ;  in  summer  practically 
free  from  dust.  In  June  its  condition  was  "  pleasant," 
but  indications  that  several  portions  would  have  to  be 
dealt  with  soon.  Its  condition  in  November  was  "  good." 
Between  July  24th,  1912,  and  November,  1912. 
37  sq.  yds.  were  repaired  and  the  remainder  taken  up 
and  relaid.  This  section  is  described  as  having  a 
"  pleasant  surface,  but  unfortunately  a  creeping  one." 
The  contractors  think  that  the  concrete  base  was  too 
smooth. 

Section   is, 

(July  10th,  1911,  "Lithomac"  Asphalt  Paving,  by  the 

Linimer  Asphalt  Paving  Company,  Limited.) 

"  The  paving  proper  consists  of  crushed  granite, 
whinstone,  or  similar  hard  stone  passed  through  a  1-in. 
mesh  pan,  and  therefore  includes  j  in.,  i  in,,  and  g  in. 
sizes,  sharp  silica  sand,  and  pare  limestone  powder, 
mixed  and  carefully  blended  with  refined  elastic- 
bitumen.  The  hot  mixture  is  spread  with  hot  iron 
rakes  and  rolled  with  a  light  roller.  The  thickness 
after  compression  by  rolling  is  not  less  than  2  in." 
The  surface  is  scaled  if  this  is  found  to  be  necessary- 
Some  repairs  (59  sq.  yds.)  were  done  in  the  first  twelve 
months.  The  scale  coat  provided  for  in  the  specifica- 
tion was  applied  in  February,  1912.  There  was  no 
trouble  from  want  of  foothold,  in  the  winter,  and  it  was 
practically  free  from  dust  in  the  summer.  In  June,  1912. 
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the  surface  was  wavy  and  uneven,  and  in  November 
it  was  "'  fair  only,"  repairs  being:  then  in  hand.  The 
average  wear  in  twelve  months  was  018  in.  The 
section  has  not  been  quite  satisfactory,  "  and  lias  never 
b?en  considered  so  by  the  contractors." 
Section  19. 
(July   11th,   1911.   "  Pitehmac,   ot   Pitch-grouted 

.Macadam."  by  Taroads  Syndicate.  Limited.) 
This  crust.  4  in.  thick,  consists  of  two  layers  of 
"Guernsey  stone,"  both  layers  being  separately  rolled 
and  grouted  with  the  company's  bituminous  mixture, 
"  Pitchuiac."  No  repairs  were  needed,  but  the  surface 
was  dressed  in  May.  1912.  During  winter  it  gave  no 
trouble  as  regards  foothold,  and  in  summer  it  was 
satisfactory  and  practically  free  from  dust.  In  June, 
1912,  it  showed  little  or  no  sign  of  wear,  and  was 
"  quite  good "  in  November.  The  wear  in  twelve 
months  was  0'26in.  It  is  described  as  "  a  really  good 
section,  and  quite  one  of  the  best." 
Section  20. 
(July  3rd,  1911,  Natural  Asphalt  Matrix,  by  the 
Val  de  Travers  Asphalte  Paving  Company,  Ltd.) 
The  stone  used  is  Penlee  elvan  or  hornfels,  broken  to 
lj-in.  gauge,  the  hot  matrix  being  poured  into  it  after 
it  is  spread.  Chippings  are  then  strewn  over  the  whole 
area,  and  when  the  matrix  is  coolingoff  therollerispassed 
over  it  two  or  three  times.  Thickness  2 £  in.  In  the  first 
twelve  months  no  repairs  were  done,  but  a  small  quantity 
of  chippings  was  applied.  It  "  affords  good  foothold  "  in 
the  winter,  and  is  practically  free  from  dust  in  summer, 
but  is  sticky  during  hot  weather.  The  condition  of  the 
surface  in  June,  and  again  in  November,  1912,  was 
"  good."  The  average  wear  in  twelve  months  was 
008  in.  The  surface  is  described  as  "  slightly  wavy 
and  somewhat  sticky." 

Section-  21. 
(Jane  29th,  1911,  Asphalt-macadam,  by  the  Val  de 
Travers  Asphalte  Paving  Company,  Limited.) 
The  4|-in.  crust  consists  of  natural  rock  asphalt 
broken  into  rectangular  pieces,  laid  without  the  addi- 
tion of  any  other  material.  Warm,  fine  weather  is 
necessai-y  for  the  work. 

Nearly  the  whole  of  the  axea  was  repaired  at  a  cost 
nearly  two-thirds  thatofthe  original  costof  construction; 
natural  asphalt  matrix  being  used.  It  had  broken  up 
by  December,  and  its  condition  in  summer  was  unsatis- 
factory. In  November.  191:!,  the  condition  was  "quite 
fair."  The  wear  in  twelve  months  was  Oil  in.  This 
section,  of  a  definitely  experimental  characters  had 
broken  up  so  as  to  become  almost  dangerous  by 
December,  1911.  It  now  consists  of  asphalt  matrix 
and  granite,  and  is  similar  to  section  20. 

Section  22. 

(June    2Gth.    1911,    Trinidad    Asphalt-macadam.,    3-:n. 

c.atiug,  by  the  Trinidad  Lake  Asphalte  Paving 

Company,  Limited.) 
The  aggregate  is  Channel  Islands  granite;  GO  per 
cent  retained  on  "  |-in.  perforation"  and  passing 
1  ;  i  ii  ;  40  per  cent  retained  on  a  I  -in.  "  perforation  " 
and  passing  i  in.  The  binder  is  refined  Trinidad  Lake 
bitumen,  sp  gr.  1'25,  combined  with  80  per  cent  of  fine 
material,  all  passing  l-ia.  mesh.  The  materials  are 
mixed  before  being  laid,  and  are  laid  hot.  A  feu  chip- 
pings were  applied  soon  aPer  completion,  but,  no  repairs 
were  done  in  the  first  twelve  months.  The  surface 
afforded  good  foothold  in  the  winter,  and  though  sticky 
for  a  short  time  in  summer,  was  afterwards  satisfactory. 
Measurements  showed  practically  no  wear  in  twelve 
months.  The  section  is  described  as  ''slightly  wavy," 
comparatively  noiseless,  and  "quite  one  of  the  best." 

Sbctioh  28. 

Trinidad  Asphalt-macadam,  l-in  routing,  composed 
of  :i  in.  of  asphaltic  concrete  and  1  in.  of  wearing 
surface.  The  former  is  made  as  for  section  22.  The 
aggregate  for  the  wearing  surface  is  clear,  sharp  sand, 
well  graded,  and  all  passing  ,',  in.  mesh,  with  a  propor- 
tion of  filler  to  form  85  per  cent  of  the  composition. 
The  binder  i-  refined  Trinidad  bake  bitumen,  having  a 
sp.  gr.  of  L'25. 

\,,  ,,  te  first  twelve  months,  and 

ihe  only  repairs  needed  up  to  November,  1912,  were  on 
account  of  Water  Board  operations.  The  average  wear 
in  depth  in  twelvemonths  was  0'10  in-  The  section  is 
described  as  "  perhaps  less  wavy  than  section  22,  and 
quite  one  of  the  heat." 


ENTERPRISE  IN  THE  ASPHALT  TRADE. 


There  are  very  few  actual  manufacturer-  of  asphalt 
In  the  United  Kingdom,  that,  is  to  .say,  there  are 
very  few  asphalt  contractors  who  actually  manufa'C- 
ture  the  asphalt  they  employ  in.  their  work,  and  one 
of  the  best  known  of  these  are  Messrs.  Engert  & 
Rolfe,  Limited,  Poplar,  London,  E.  To  many  of  our 
readers  it  will  seem  almost  unnecessary  to  add  they 
are  an  up-to-date  and  enterprising  bouse,  but  it  is 
consequent  upon  this  enterprise  and  the  general 
appreciation  of  their  material  and  work  that  the  firm 
have  found  it  necessary  to  reconstruct  their  asphalt 
factory.  These  new  works,  and  the  adjacent  bitumen 
refinery,  aire  now  in  full  operation,  and  it  is  no  exag- 
geration to  say  that  the  general  construction  and 
arrangement  of  the  plant  is  unique.  A  large  output 
of  both  mastic  asphalt  cakes,  manufactured  from 
selected  asphalt  rock  from  Sicily,  France  and  Limmer, 
and  refined  Trinidad  Lake  bitumen  is  secured,  and 
should  subsequent  events  indicate  the  necessity, 
arrangements  have  been  made  by  which  this  output 
can  be  still  further  largely  increased,  at  compara- 
tively short  notice. 

Economy  of  labour  has  been  closely  studied,  and 
there  is  no  wasted  handling  of  materials  in  the 
whole  of  the  processes.  The  raw  material  is  water- 
borne,  and  is  removed  from  the  craft  by  loco, 
cranes,  which  place  it  in  the  required  positions,  and- 
as  required  the  rock  is  fed  into  the  crushers  and  so 
on  through  disintegrators,  mastic  asphalt  cookers, 
until  it  is  eventually  ready  for  delivery  and  moulding 
into  block?,  or  "locos"  for  conveyance  to  the  various 
jobs.  Every  care  is  exercised  in  the  selection  of 
asphalt  rock,  and  only  Trinidad  Lake  bitumen,  re- 
fined on  the  works,  is  employed  as  a  flux,  with 
screened  Bridport  grit  added  when  the  asphalt  is 
required  hard-graded  for  paving  and  similar  pur- 
poses, and  only  most  experienced  foremen  and  work- 
men are  employed  in  the  factory. 

We  feel  suae  that  this  latest  venture  on  the  part 
of  Messrs.  Engert  &  Rolfe,  Limited,  will  enhance 
their  already  big  reputation  with  architects,  sur- 
veyors, and  others,  for  it  has  always  been  their 
object  to  maintain  a  high  standard  of  quality  in  their 
work,  believing  that  the  healthy  reputation  created 
thereby  provides  in  itself  the  best  recommendation 
possible  when  further  requirements  arise,  and  their 
Latest  enterprise  will  enable  them  better  to  meet  their 
mini,  roue  'customers'  requirements  from  the  competi- 
tive point  of  view.  We  are  assured  that  any  archi- 
tect or  engineer  who  is  interested  in  the'  manufacture 
of  asphalt  and  in  bitumen  refining  would  be  cordially 
welcome  to  visit  the  works. 


Taibot  Cars  at  the  Edinburgh  Show.-  The  Talbot 
exhibit  at  the  Edinburgh  Motor  Show  is  on  two  stands, 
those  of  the  Western  Motor  Company,  Glasgow,  and 
Messrs.  J.  R.  Ross  &  Sons,  Ihe  former  being  the  sole 
conoessionnaires  for  Scotland  and  the  latter  the  Edin- 
burgh agents  for  Talbot  cars.  On  the  Western  Motor 
Company's  stand  (No.  11)  there  are  two  cars— a  25-h.p. 
Talbot  with  limousine  landaulette  body  and  a  15-b.p. 
model  with  a  touring  body.  On  Stand  No.  87  Messrs. 
J.  Ross  &  Sons  are  showing  a  25-h.p.  model  with 
torpedo  body  and  a  15-h.p.  landaulette  fitted  with 
electric  light,  speaking  tube,  and  every  other  conve- 
nience. 

Whaley  Bridge  and  District  Joint  Sewerage  Scheme. 
—The  works  of  sewerage  and  sewage  disposal  for 
which  Local  Government  Board  sanction  was  re- 
ceived in  May,  1912,  comprise  schemes  for  dealing 
with  the  sewage  from  portions  of  the  district.-,  of 
Yo.ardsley-cum-Whaley,  Macclesfield  (Taxal),  Chapel- 
en-le-Frith,  and  Disley,  and  the  joint  outfall  works, 
covering  an  area  of  C  acre-.  The  length  of  main  and 
contributing  sewers  will  be  about  14  miles.  The 
Joint  Board  is  composed  of  representatives  of  the 
different  authorities  interested,  and  the  councils  are 
carrying  out  the  works  in  their  respective  districts. 
I  "i  I. ;rable  delay  has  been  caused  in  settling  nego- 
tiations with  tic  railway  and  canal  companies,  whose 
[,",!'  it:es  have  to  he  crossed  in  many  in  tanre,,  lij 
the  lines  of  sewers,.  Contracts  amounting  to  about 
£20,500  have  been  entered  into  with  Mr.  M.  A.  BosweU, 
of  Wolverhampton,  and  £1,000  with  Messrs.  Daniel. 
Eadie  &  Co.,  Limited,  Stockport,  and  work  com- 
menced in  November  last.  Messrs.  Brady  &  Parting- 
ton, Chapel-en-le-Frith,  are  the  engineers  to  the  Joint 
Board  and  to  the  other  authorities  concerned. 
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MORE  FELICITATIONS. 

We  iiave  pleasure  in  reproducing  below  a  number 
"i  additional  comments  on  the  recent  attainment  of 
our  majority  :  — 

Mr.  Frank  Sumner,  city  engineer,  London. — Hearty 
congratulations  on  your  majority.  May  you  long  con- 
tinue to  be  a  boon  and  blessing  to  surveyors. 

Mr.  Henry  E.  Stilgoe,  city  engineer,  Birmingham. — 
Hearty  good  wishes  to  The  Surveyor  on  the  attain- 
ment of  its  majority,  and  for  the  future  all  success. 

Mr.  A.  D.  Greatorex,  borough  engineer  and  surveyor, 
West  Bromwich. — Hearty  congratulations  on  the 
" ooming-of-age ''  of  The  Surveyor,  and  best  wishes 
fur  future  prosperity.  It  is,  I  consider,  a  valuable 
asset  to  the  municipal  engineer. 

Mr.  Arthur  J.  Price,  engineer  and  surveyor. 
Lytham. — Allow  me  to  offer  you  my  warmest  con- 
graiuiaitioiis  on  attaining  your  majority.  Since  the 
first  year  The  Surveyor  was  issued  I  have  read  it 
with  equal  pleasure  and  profit,  and  I  trust  you  may 
long  be  spared  to  control  its  destinies  and  to  assi-t 
a   grateful  profession. 

Mr.  T.  de  Courcy  Meade,  city  surveyor,  Mancheetei 
—It  is  difficult  to  realise  that  twenty-one  years,  have 
passed  since  I  read  the  first  issue  of  The  Surveyor. 
!  congratulate  you  upon  the  steady  growth  of  the 
journal  and  its  extended  usefulness..  The  manage- 
ment ilia-,  adopted  a  wise  policy,  amd  kept  pace  with 
the  times.  You  have  my  best  wishes  for  the  future 
success  of  The  Surveyor. 

Mr.  P.  C.  Cowan,  chief  engineering  inspector.  Local 
Government  Board,  Ireland. — I  have  benefited  by 
reading  The  Surveyor  and  Municipal  and  County 

Engineer  since  its  foundation.  It  is,  in  my  opinion, 
almost  indispensable  for  all  engaged  in  the  great  and 
expanding  work  of  local  government.  No  engineer 
employed  in  sanitary  work  in  any  of  its  numerous 
branches  should  omit  to  read  it  regularly,  and  its 
articles  and  notes  are  invaluable  to  those  who  are 
studying  the  numerous  unsolved  problems  of  the  road 
of  to-day.  The  educative  value  of  the  students'  page 
is  very  great. 

Mr.  Thomas  S.  Picton,  borough  surveyor,  Eccles. — 
Allow  me  to  congratulate  you  on  the  "  eoming-of-age" 
your  most  excellent  paper  The  Surveyor.  I  have 
h  en  a  subscriber  since  your  first  issue,  and  I  have 
carefully  noticed  during  the  years  that  have  passed 
that  the  quality  of  the  subject-matter  contained 
therein  has  advanced  in  like  manner.  Your  issue  of 
January  17th  shows  what  rapid  strides  municipal  en- 
gineering has  made  during  the  past  twenty-one  years. 
I  wish  you  long  life  and  happiness,  ,and  that  when  you 
issue  your  Jub:lee  number  it  will  be  a  record  of  great 
municipal  achievements  engineered  ami  carried  out 
by  the  municipal  engineers  of  this  country. 

<  /  World. — Our  congratulations  to  our  contemporary 
The  Surveyor  and  Municipal  and  County  Engineer 
mii  its  "ooming-of-age,"  an  event  which  it  has  just 
cell  brated  by  an  excellent  special  issue  containing 
reviews  of  the  work  done  in  the  past  twenty-one  years 
in  the  sphere  of  activity  which  it  represents. 

Architect  and  Builder's  Journal. — In  its  issue  of 
January  17th  our  contemporary  The  Surveyor  and 
Municipal  and  County  Engineer  completes  twenty- 
tie  years  of  existence,  the  first  number  having  ap- 
peared on  January  21,  1892.  The  current  number  is 
described  as  a  "  eoming-of-age  issue,"  in  which  much 
space  is  devoted  to  a  most  interesting  retrospective 
review  possessing  considerable  value  as  an  historical 
record — or  perhaps  "  survey ''  would  be  a  more  appro- 
priate word — of  the  period  between  "  Then  and  Now, 
1892-1913." 

Electrical  Times. — Our  congratulations  to  our  civil 
engineering  contemporary  The  Surveyor,  which  has 
attained  the  mature  age  of  twenty-one  years.  In  order 
to  commemorate  the  occasion  our  contemporary  has 
issued  a  special  number  containing  some  three-score 
of  literary  pages  and  a  proportionate  quantity  of  ad- 
vertisements. The  feature  of  the  issue  is  a  revue  of 
the  progress  made  in  the  field  covered  by  The  Sur- 
veyor since  it  first  saw  the  light  in  1892.  Matters 
then  were  very  different  from  now — a  number  of  Acts 
affecting  local  government,  particularly  London,  have 
been  passed,  and  large  undertakings  have  been  carried 
out.  A  special  section  of  the  revue  is  devoted  to 
electricity  supply,  in  which,  we  imagine,  progress  has 


been  more  rapid  than  in  any  other  direction,  for  the 
g  od  reason  that  the  industry  in  1892  had  not  long 
been  out  of  its  swaddling  clothes.  And  the  next 
twenty  years  should  witness  a  still  greater  comparative 
advance. 

Municipal  Journal. — Congratulations  to  our  contem- 
porary The  Surveyor,  which  last  week  came  of  age 
with  a  bulky  issue,  in  which  were  interestingly  re- 
viewed the  activities  and  developments  of  its  youth. 
The  Surveyor  has  good  reason  to  preen  itself  upon 
having  survived  the  vital  changes  that  have  taken 
place  in  the  conditions  and  methods  of  newspaper 
enterprise  during  the  past  twenty-one  years.  How- 
many  journals  professing  to  deal  with  local  govern- 
ment or  some  of  its  multitudinous  branches  have  been 
born  and  have  ingloriously  succumbed  within  that 
limited  space  of  time  ?  We  will  not  attempt  to  esti- 
mate their  number,  but  it  is  considerable.  That  The 
Surveyor  has  lived  and  prospered,  and  is  able  to 
celebrate  its  birthday  with  a  bumper  issue  like  that 
of  last  week,  is  proof  of  its  vitality  and  adaptability, 
and  of  the  skill  with  which  a  necessarily  difficult 
course  has  been  steered.  Again  congratulations  and 
many  happy  returns,  using  the  latter  phrase  in  its 
social  and  not  its  publishing  sense. 

Eledrical  Review. — We  note  with  pleasure  that  out- 
valued contemporary  The  Surveyor  arrived  at  its 
majority  last  week,  and  celebrated  the  occasion  with 
a  special  issue  dated  January  17th.  Since  its  first 
year  the  journal  has  greatly  increased  in  bulk  and 
circulation,  and  has  attained  to  a  very  'nigh  standing 
a-  the  organ  of  the  professions  included  within  its 
full  title — The  Surveyor  and  Municipal  and  County 
Engineer.  During  the  past  twenty-one  years  The 
Si  avEYOB  has  witnessed  vast  changes  in  municipal 
engineering  and  in  the  organisation  of  municipal  gov- 
ernment, and  has  been  enabled  to  plaj  a  prominent 
part  in  safeguarding  the  interests  of  municipal  engi- 
neers. We  believe,  too,  that  throughout  its  existence 
it  has  remained  in  the  hands  of  the  original  proprietor. 
In  the  special  issue,  besides  a  general  survey  of  the 
period,  there  are  given  special  reviews  of  the  advances 
made  in  electricity  supply,  highways — a  subject  which 
our  contemporary  has  made  its  own — public  buildings. 
refuse  disposal,  sewerage,  street  lighting,  tramway  pro- 
gress, water  supply  and  legislation,  the  whole  consti- 
tuting a  valuable  and  interesting  resume  of  the  remark- 
able developments  which  have  taken  place  in  each  oi 
the.-e  important  branches  of  municipal  activity.  We 
congratulate  the  proprietor  and  all  concerned  in  the 
production  of  this  issue  and  on  the  attainment  of  the 
twenty-first  milestone,  and  hope  they  will  celebrate 
their  Jubilee  under  condit'ions  no  less  auspicious. 


"The  Civic  Engineer's  Who's  Who."— The  first  issue 
of  "The  Civic  Engineer's  Who's  Who"  (London:  St. 
Bride's   Press,    Limited,   24    Bride-lane,    E.C.,   2s.    6d. 

nett)  gives  wonderfully  complete  lists  of  the  engineer- 
ing officials  of  England  and  Wales.  For  a  first  issue 
it  is  very  creditable. — Glasgow  Herald. 

Chesterfield  and  Trackless  Trolley  Cars A  poll  of 

the.  burgesses  of  Chesterfield  took  place  on  Monday 
with  respect  to  a  scheme  being  promoted  by  the  town 
council  for  the  establishment  of  a  system  of  traekless 
trolley  cars,  estimated  to  cost  £60,00-0.  Of  the  7,000 
odd  persons  entitled  to  vote  only  1,290  did  so.  and  the 
result  was:  For  the  Bill,  905;  against  383:  majority 
for,  522. 

Preliminary  Studies  in  Bridge  Design — This  little 
book,*  a  reprint  of  articles  which  appeared  in 
The  Surveyor  and  Municipal  and  County  Engineer, 
is  intended  as  the  first  of  a  series  of  similar  volumes 
which,  taken  together,  will  form  a  treatise  on 
the  design  of  ordinary  highway  bridges  of  mode- 
rate spans.  This  first  volume  goes  further  back 
in  the  evolution  of  the  bridge  than  do  most, 
treatises,  and  considers  the  bridge  in  its  essen- 
tial elements,  that  is  as  the  means  of  providing  a 
crossing  for  man  and  beast  across  a  watercourse.  The 
bridge  engineer  is  apt  to  forget  this  primary  purpose 
and  to  consider  his  bridge  merely  as  a  framework  or 
a  carrier  of  stresses.  Mr.  Kyves,  in  a  refreshingly 
original  manner,  has  emphasised  the  necessity  for 
studying  natural  and  economic  predispositions,  one 
might  say,  of  the  bridge  site,  with  a  view  toward  pro- 
ducing, not  the  best  type  of  bridge,  but  the  best  method 
of  getting  the  river  and  the  traffic  across  one  another. 
.  .  .  — Engineering  News,  New  York. 

*  By  Reginald  Ryves,  assoc.m.inst.c.e.  London:  St.  Bride's  Prei-p, 
Limited,  24  Bride-lane,  E.O.    Price  2s.  net. 
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Assistants'  and  Students'  Section. 

Conducted   by   SYDNEY   G.    TURNER,   assoc.m.inst.c.e. 


inunications  in  regard  to  tlii*  page  must  be  addressed  to  The 

St.  Bride's  House,  -24  Bride-lane,  Fleet-street,  E.C.     Envelopes 

must   (■;    marked   "  .Jssislaitts'   Section"   i«    the    (o,'    left-hand   corner. 

Correspondents  are  incited    to  submit    questions  far  consideration    and 


answers  to  the  questions  which  appear.  For  the  contributions  considered 
to  be  the  most  meritorious,  one  or  more  premiums  in  books  will  be 
awarded  monthly.  Diagrams  must  be  drawn  to  scale  on  separate  sheets, 
ready  for  reproduction. 


QUESTIONS. 

Ibis  week  answers  are  invited  to  the  following 
questions:  — 

300.  Retaining  Wall.— A  retaining  wall  is  required 
to  support,  a  roadway  having  no  footpath,  and  con- 
sequently heavy  vehicles  such  as  steam  rollers,  &c, 
will  seriously  surcharge  the  wall.  The  height  of  the 
roadway  above  the  adjoining  ground  is  8  ft..  and  the 
filling  will  be  good  clay.  Design  a  suitable  wall  in 
mass  concrete,  and  show  calculations.  (D.  G.  B., 
Darlington.) 

301.  Waterworks. — Two  pumping  engines  deliver 
water  at  the  rates  respectively  of  1,620  and  1,150 
gallons  per  minute  together  into  three  pumping  mains 
10  in.,  11  in.  and  14  in.  diameter.  What  is  the  velocity 
in  and  the  discharge  of  each  main  ?  (D.  G.  B.,  Dar- 
lington.) 

302.  Hydraulics — By  fixing  a  short  tube  to  the 
orifice  in  the  side  of  a  vessel,  a  considerable  increase 
in  the  discharge  is  obtained.  Explain  why  this  is 
so,  and  give  the  comparative  "coefficients  of  con- 
traction "  with  and  without  the  tube.   (E.  S.  M.,  Luton.) 

303.  Reinforced  Concrete.— Give  sketches  of  the 
usual  forms  of  falsework  for  reinforced-concrete  con- 
struction, showing  how  the  moulding  is  arranged  at 
the  junctions,  such  as  between  the  column  and  prin- 
cipal rafter,  a  column  and  cambered  roof,  &c.  (T.  H., 
/.,  'a  i  iter.) 

304.  Ceodesy.  What  i-  meant  by  reducing  a  hori- 
zontal measurement  to  mean  sea  level  ?    (Perplexed.) 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding: 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 


REPLIES  TO  QUESTIONS. 

297.    Lattice  Cirder — How  would  you  obtain,  graphi- 
cally and  by  calculation,  the  stresses  in  the  members 

3cjjjfc        6otffe      4-iorti       5-ron*      Suirii.     stoms      Scarfs 
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of  a  lattice  girder  braced   and    loader!    as   shown    in 
h  '•'    (T.   II..  Leicester.) 

Graphical   Method.    The    reaction     al    the   supports 

\   and    B    can    lie    obtained    graphically  as   shown 

|  see  !  ■,'    ■         W  hei  e  Lhe   top  and    botl  mi   load 

ami  rtica)    line    they    arc   added     e.g., 

load  r    ii     I   ton     2  cwts. 

The  i    i    ndarj      i.e.,  contains  more  bars 

than  ai      !.i|iiii.    i  nape     and  in 

p       Di       !■'',,■      il     i-     8j    ■  ei         bo    calcu- 

d      hod  o    o  1 1  e   o f   I  I  i 

her-.     I,,       :  the      member     1      13     is      mn-t 

convenient,  and  in  that   member  is  due 

h      leii-   1-12,  3-4,  r> -6,  and 
il     12         ■  qual    to  tie  a  <B 

J  +  80  k  }  +  6  x  J  +  10  x  |  -  664 cwts  =  8'32tons. 

i     13  i    3'32  ton 
of  the  polar  polygon  the  \  and    B     art 

be  obtained   by  si  aling  a    x  and  h 

II      ing   found   these   vain,       i  r  caJ   dia- 

gram led   with   in  the  u.-ual   manner,   a 

shown   above.     The   magnitude    and    kind   ol 


in    each    member  arc   easily   obtained   from   the   dia- 
gram, and  are  tabulated  a,s   below:  — 


Member. 

Stress. 

Kind  of  stress. 

1-13 

3-32 

Compression 

13-16 

4-68 

15— '2 

3-32 

Tension 

2-14 

3-17 

Compression 

U-1G 

4-68 

14-13 

4-48 

Tension 

15-10 

4-48 

" 

The  stress  in  13—15  is  the  same  as  in  14-16,  as 
these  denote  different  paits  of  the  same  baa-. 

Bji  Calculation. — A  convenient,  principle  to  apply 
for  frames  of  'this  kind  is  that  given  by  Rankine, 
ami  is  as  follows,:  — 

"If  a  frame  be  acted  upon  by  any  system  of 
external  forces,  ajnd  if  that  frame  be  conceived  to 
be  completely  divided  into  two  parts  by  an  ideal 
surface,  the  stresses  along  the  bars  which  are  inter- 
sected by  that  surface  balance  the  external  forces 
which  act  on  each  of  the  two  parts  of  that  frame." 
(Se©  R.  O.   E.,  p.  184.) 

The  reaction  at  A  is  easily  calculated  by  taking 
moment  (round  point  B,  and  is  found  to  he  6'63 
tons.  The  reaction  at  B  is  15-45-663=8-82  tons. 
The  stress  in  1  —  13  is  found,  as  before,  to  be  3'32 
tons. 

Applying  the  above  principle,  suppose  the  ideal 
surface  cuts  the  bar's  1  —  13,  13-15,  ,and  15—12,  as 
shown  by  line  NO.  Let  x  represent  the  stress  in 
L3     15,   and  take  moment  round  point  B. 

30  _8x25  +  4-lx20  +  3xl5  +  2-25xlQ 
V  2      +  5x  5  +  '15x  30 


332  x30  +  . 


a—  =  20  +  S2  +  45  +  22-5  +  25  +  4-5  -  99'6 

V2 

v/2  (199-  99-6)  _  4-086  =  stress  iu 
'=  30  13-15 

To  find  stress  in  15-12  cut  bars  by  line  PQ,  and 

lake    moments   round  point  C. 


4-686  x 


':  :U  ■  =  stress  ir.  1  '  —  I.i 


for  each  member  of  the  frame ; 
the  surface  cutting  the  frame  so  that  the  stress  in 
on  membeir  is  found  at  each  operation.  The  point 
-elected  for  taking  moments  round  should  be  the 
one  which  involves  the  minimum  amount  of  cal- 
cula/l  ion. 

The  vciiieal  bar-  19-20  and  26-27  are  pul  in  to 
prevent  distortion  of  the  rectangles  containing 
il,,  in.  and  so  long  as  these  rectangle.-,  are  not  dis- 
torted the  bars  will  not  be  stressed. 

In  calculating  it  is  safest  to  assume  th  at  these  bars 
will  not  be  stressed.    (A.  S.  ('..  Jinn.) 


Bridge  Building.  -Students,  young  engineers,  and 
surveyors  will  find  much  useful  information  in  "Pre- 
liminary Studies  in  Bridge  Building,"  by  Reginald 
llyves,  Assoc. m. inst. c.e.  (London:  St.  Bride's  Press, 
Limited,  24  Bride-lane,  E.C.  Price  2s.  nett.)  The 
book  is  described  as  the  "  first  of  a  series  of  small 
volumes,  each  complete  in  itself,  dealing  with  the 
design  of  ordinary  highway  bridges  of  moderate  span." 
Though  highway  bridges  alone  are  referred  to,  the 
matter  contained  in  this  volume  is  largely  applicable 
to  railway  bridges,  aqueducts,  and  similar  engineering 
undertakings.  The  five  primary  types  of  bridges  are 
described,  and  the  conditions  determining  the  best- 
site  for  each  of  the  three  types  of  streams  are  discussed 
oi  ,i,  tail ;  while  in  connection  with  wandering  streams 
various  modes  of  designing  abutments  or  approach 
spans  arc  dealt  with.  Improvements  of  fords  and  the 
effect  of  eccentric  loading  of  vehicles  on  the  girder 
loads  are  among  the  numerous  other  items  touched  on. 

Scotsman. 
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CANADA  AND  THE  ROAD  CONGRESS. 


Evidence  of  the  interest  which  has  been  aroused  in 
Canada  in  the  forthcoming  International  Road  Con- 
gress  is  furnished  by  a  circular  which  has  just 
been  received  and  which  is  being  widely  circu- 
ited to  road  engineers  and  road  authorities  in 
that   country. 

When  Mr.  W.  Rees  Jeffreys  visited  Canada  lasl  year 


I*  6cj.V»  1  ttni  3  ib'.s  5  c 


McLean,    chief    engineer    of    highways    for    Ontario, 
Toronto,  is   acting  as  hon.   secretary. 

Municipalities  of  Canada,  the  circular  points  out, 
are  'uniformly  active  in  road  improvement.  Provincial 
and  federal  governments  are  adopting  progressive 
measures.  The  Canadian  public  are  widely  interested 
in  the  problem.  The  approaching  congress,  in  view 
of  the  present  situation,  is  therefore  considei 
especial  significance  to  Canada.  Social,  commercial. 
industrial  and  agricultural  conditions  are  all.  it  is 
added,  directly  or  indirectly  benefited  by  good  roads. 


3cUrs 

7 


Stressks  in  Lattice  Girdek. 


he  formed  a  committee  to  represent  the  Organising 
Committee  of  the  congress  in  Canada.  Mr.  Jeffreys 
subsequently  interviewed  the  Right  Hon.  R.  L.  Borden 
and  interested  him  in  the  congress,  the  result  being 
that^  the  Canadian  Premier  has  accepted  the  hon. 
presidency  of  the  Canadian  committee. 

Dr.  John  Gaibraith,  Dean,  Faculty  of  Science, 
University  of  Toronto,  is  chairman  of  the  committee, 
the  members  of  which  are  Prof.  C.  H.  McLeod,  secre- 
tary, Canadian  Society  of  Civil  Engineers,  Messrs. 
W.  G.  Trethewey,  Toronto,  T.  L.  Kennedy,  president, 
Ontario  Good  Roads  Association,  W.  J.  Kerr,  president, 
Canadian  Highway  Association,  B.  Michaud,  deputy 
minister  of  roads,  Quebec,  and  Hiram  Donkin,  com- 
missioner of  highways  for  Nova    Scotia.     Mr.   W.   A. 


Trunk  lines  of  traffic  are  being  adequately    provided 

by  means  of  railways,  canals,  and  lake  and  ocean  ser- 
vices;   but  in  order  that  full  development    may    be 

:i        d  there  is  urgent  need  that  the  common  high- 
ways should  be  constructed  and  cared  for  by   mi 
that  combine  true  economy  and  efficiency. 

It  is  considered  that  the  congress  will  be  of  service 
to  Canada  largely  in  proportion  to  the  attendance  from 
that  country,  and  it  is  hoped.,  therefore,  that  many 
Canadians  may  avail  themselves  of  the  opportunity 
provided  to  advance  the  general  knowledge  of  and 
in  good  loads,  it  being  suggested  that  even- 
province  and  district  should  be  fully  represented, 
espec:ally  by  those  who  are  actively  engaged 
m  fcruction  and  maintenance  rcf  highways. 
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Edited  by  J.  B.  REIGN1ER  CONDER,  11  Old  Jewry  Chambers,  E.G.,  Solicitor  of  the  Supreme  Court. 


The  Editor  will  be  pirasad  to  answer  any  juestions  affecting  the 
practice  of  engineers  and  surveyors  to  local  authorities.  Qmnes  [which 
should  be  written  legibly  on  foolscap  paver,  one  side  only)  should  be 
addressed  (o  "The  Law  Editor,"  at  the  office  of  The  Surveyor, 
accompanied  by  the  writer's  name  and  address,  but  correspondents 
who  do  not  wish    their    names    to  be  published  should  also  furnish  a 


"  no  hi  de  plume."  Where  necessary,  coi  its  of  local  Acts  or  documents 
referred  to  shout d  be  enclosed.  Ail  explanatory  diagram)  must  be 
drawn  and  lettered  In  BLACK  Ink  only,  and  in  such  style  as 
to  be  fit  for  direct  reproduction  —  i.e.,  without  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  u>e  cannot 
undertake  to   refit;  to  Queries, 


Highway:  Stile  ox  Footpath:  Personal  Inji  ky: 
Liability  of  Parish  Council.— An  important  de- 
in  connection  with  the  subject  of  stiles  pn 
public  footpaths  is  reported  from  the  Keswick  County 
Court  {Muntrod  v.  Above  Derwent  Parish  Council, 
January  8th).  The  plaintiff  claimed  £100  for  personal 
injuries  sustained  in  crossing  a  stile  erected  by  the 
council  on  a  public  footpath  in  1908.  The  proximate 
cause  of  the  injury  was  the  giving  way  of  the  second 
step  of  the  stile,  ami  it  was  alleged  on  the  plaintiff's 
behalf  that  this  was  due  to  the  defective  construction 
of  the  stile— viz..  that  the  grooves  supporting  the  step 
were  too  shallow;  that  improper  nails  had  been  used; 
that  such  nails  had  not  been  properly  driven  in  ; 
and  that  the  sides  had  not  been  bolted  together  so 
as  to  prevent  the  step-  from  working  out.  On  behalf 
of  the  council  it  was  contended  that  they  were  not 
bound  to  repair  the  stile,  and  were  therefore  under  no 
duty  to  the  plaintiff;  and  that  the  stile  had  been 
properly  constructed,  as  evidenced  by  its  having 
been  in  use  for  four  years.  On  behalf  of  the 
parish  council  evidence  was  given  by  the  Rev. 
W.  R.  Burnett,  vicar  of  Thorn  thwaite,  Mr.  Anthony 
Wilson,  managing  director,  and  Mr.  J.  H.  Davies, 
secretary     of     Thomthwaite     Mines.     Limited,     Mr. 

P.    M.   Hope,   SI.I.MI'N.K.,  A.R.K\N.I..   M.R.I.P.H.,    A.I.S.E., 

surveyor  of  the  West  Ward  Rural  District  Council, 
Mr.  F.  P.  Fairer,  clerk  to  the  parish  council,  Mr. 
Walter  Surnbirm,  joiner.    The  learned  judge  dee'ded 

in  favour  of  the  council.  In  the  course  of  Irs  judg- 
ment his  Honour  said:  Assuming  there  was  any 
breach  of  duty  on  behalf  of  the  parish  council,  thai 
of  duty  was  not  the  proximate  cause  of  the 
p'a'ntiff-  loss.     Othi  r  point-  had  been  argued,  nam    ly, 

;-i:   c nc  I,   like  the  old  inhabitants  of 

-  he  parish,  and  their  success  irs  tlte  purveyor  of  high- 
ways   and  h  or  the    urban   disti  id    council. 
would    not    be    liable   nn    the    ground    that    failure    to 
repair  was  merely  nonfeasance.     With  that  proposition 
In-    did    not    agree.       He    thought    if    a    parish    council 
erected  an  artificial  structure  on  the  highway,  if  they 
carelessly  allowed  it  to  go  out  of  repair,  they  would 
be  guilty  of  negligence,  and   would  be  liable  to  any- 
body who  bad  suffered  loss  from  their  negligence.    It 
aid  they  had   been  guilty  of  negligence   in  the 
original  construction  of  the  stile.    There,  he  thought, 
evidence  that   they  showed    no  want  of  care. 
imed  to  see  whether  they  were  guilty  of  any 
h  of  duty  in  repairing  the  stile.    There  was  no 
lence  that  the  stile  being  out  of  repair  was  broughl 
iir  notice.    There  was  no  evidence  of  any  com- 
plaint that  the  stile  was  out  of  repair  in  any  way.     He 
inclusion  that  the  probable  thing  was 
that  the  si  I  ■  had  been  tampered  with  by  mischievous 
boys.    There  was  no  wanl  of  repair  of  the  stile.    There 
•  be  judgment  for  the  defendant  council  with  costs. 

Highway:  Dedication  afteb  1835:  Liabiliti  co 
Repair.— In  CcHjabe*  v.  Wallon-upon-Thamee  District 
Com  of    Appeal),    the   question   in    dispute 

v.a-   whet  ■'-    I        ri     entitled    to    proceed 

Pj  Works  Act,   1892,   with    re 

i   i  street  known  a    <  -ottimon  -lane,  oi  wh 

,   '   gh  •  -i      repairable   by   the   inhabitant     al 

The    lane   was    formerly   a   private    b     I 

and   footv  i        I  i,  public  high  iva;    b     usei 

i   35    but    then       a     no  n  i I   ol   the 

require its  of  sec.  23  of  the    Highway     \a\ 

having  be mplied  with      It    bad   been   from   time 

to   •  'l    by    the   adjo  ■■    ownei   ,   end    no 

repairs   ha  been   don,,   al  n  e   <>f   0i« 

pul.1 "       i  ant,  a  frontage  i   on  the  laj i 

.  .|  that,  ha     ng  regard  to  the  laj  < 

\  il    a      w  a  ■ 

!  .  f,  ,.    /   i  },an    /'.  triri    '  'oum  it    v.    King    1 1001 , 
,  17).     In   that    ea  |    had 

ib  d   for  an  old    public   rofl  I,   an  I    there 
evidi  nee  of  repair  by  the  pari  h.     I  o  I  hi    , 

i         ■  '     held     thai  no    e\  i.|.  n 

v  such  presumpl  ion,  and  '  hal  the  lam 


held  that,  the  section  applied  not  only  to  the  case  of 
an  owner  making  a  road  at  his  own  expense  with  the 
intention  of  dedicating  it,  but  also  to  cases  where 
the  dedication  was  only  a  presumption  raised  by 
user  on  the  part  of  the  public.  Their  lordships  dis- 
sented from  the  view  expressed  by  the  Court  in  the 
old  cai-e  of  If.  v.  Thomas  (1857.  7  El.  and  Bl.,  399)— 
viz.,  "In  this  section"  (i.e.  sec.  23  of  the  Highway 
Act,   1835),  "the  Legislature  only    contemplated    the 

ea  f  a   private  person   or  body  making  a  road  for 

the  purpose  of  dedicating  it,  or  setting  out  a  private 
driftway   or   horsepath    under  an   Inelosure   Act," 


QUERIES   AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  use  distinctive 
words  as  noras  de  plume.  The  tetter  X,  combinations  such  as  X.Y.Z., 
and  words  such  as  "  engineer  "  and  "  surveyor,"  should  never  be  used. 


By-laws:  Air  Space.  --"Airspace  "  writes:  An  owner 
has  submitted  plans  for  a  dwelling  house  to  be 
erected  on  a  corner  site.  Which  sole  of  the  building, 
in  this  instance,  would  be  legally  considered  the 
"rear"    for   applying   by-law    relating    to     air     space 
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which  says  that  between  any  new  building  over  15  ft. 
in  height  and  the  adjoining  property  there  shall  be 
a  clear  space  of  at  least  15ft.  in  width?  I  forward 
an  explanatory  sketch  plan. 

I  do  not  know  of  any  reported  case  deciding  what  is  the  ''  rear  "  of  a 
building  for  the  purpose  of  the  by-laws  as  to  air  space.  The  heading 
to  the  model  by-laws  as  to  air  space  is  as  follows  :  "  With  respect  to 
the  sufficiency  of  the  space  about  buildings  to  secure  a  free  circula- 
tion of  air,  and  with  respect  to  the  ventilation  of  buildings."  And 
provision  is  made  by  these  by-laws  for  air  spaces  "  in  front  "  and  "  in 
the  rear"  of  buildings.  It  appears  to  me,  in  the  present  case,  that 
the  spaces  provided  at  the  two  longest  sides  of  the  house  are 
sufficient  to  ensure  the  object  of  the  by-laws,  and  I  think,  therefore, 
that  unless  good  cause  to  the  contrary  couid  be  shown,  these  two 
sides  would  be  held  to  be  the  "  front  "  and  "  rear  "  respectively  of 
the  building  within  the  meaning  of  the  by-laws. 

Building   By-laws:   Thickness  of  Pakm    Wall. 
"11.    C.    P."   write.-:     Plans   have   been   deposited    with 

my  council  for  approval  showing  a  rather  Large" hoiiaS 

which     it      i-     intended     to     divide     into     two     separate 

dwellings,  also  for  a  small  addition  at  one  rn<\.  T 
shall  be  glad  to  know  if  we  have  the  power  to  a-k 
for  a  9-in.  party  wall  to  be  carried  up  to  the  under- 
side of  the  roof  under  the  by-laws  forwarded  here- 
with. The  district,  as  regards  building  by-laws;  Is 
i  ■  [ed  into  two  part-,  one  styled  the  rural  and  the 
other  urban  district,    The  proposed   work  is.  situated 

within    the    rural    area,    and,    being    a     new     building, 

■  i  ■■  i try,  as  under  sec.   159  of  the  Public) 
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Health  Act,  1875.  From  a  fire  prevention  point  of 
view  a  party  wall  is  very  desirable.  The  division  of 
the  district  is  only  just  now  being  effected,  the  Local 
Goverrameinl  Boa.d  having  recently  given  their  con- 
sent A  9-in.  party  wall  to  the  underside  of  the 
-lat. is  is  necessary  in  the  urban  area  under  by-law 
No.  27. 

In  my  opinion  the  council  cannot  require  a  y-in.  party  wall  to  he 
carried  up  to  the  underside  of  the  roof  under  Hie  by-laws  applicable 
to  the  rural  aiea.  

Buildinc  By-laws:    Buildings  Abutting  on  Un- 

i'aved  Street.  —  "Monmouth"  writes:  A  certain 
private  street  in  this  district  is  almost  completely 
built  upon,  both  sides;  the  plans  of  the  houses  have 
been  approved  by  the  council  and  the  boia  i 
occupied,  but  the  street  is  riot  mad©  up.  The  council 
now  propose  to  withhold  the  passing  of  any  further 
building  plan-,  or  certifying  as  fit  for  habitation  any 

1 ses  now  in  course  of  erection  in  this  street,  until 

the  street  is  paved,  metalled,  &e.,  to  their  satisfac- 
tion.    Have  the  council  power  to  do  this  ? 

The  council  cannot  disapprove  plans  which  are  in  compliance  with 
the  by-laws,  or  refuse  to  certify  houses  erected  in  accordance  with 
such  plans,  merely  because  the  street  is  not  made  up.  They  have  it 
in  their  own  hands  to  remedy  the  condition  of  the  street  by  proceed- 
ing under  sec.  150  of  the  Pubic  Health  Act.  1875,  or  (if  adopted)  the 
Private  Street  Works  Act,  1892. 


Highway:  Crossing  on  Footpath. — "Nun  "writes: 
An  existing  street  A  has  been  made  up  under  the 
Private  Street  Works  Act,  1892,  and  taken  over  by  the 
local  authority.  X  wishes  to  lay  out  a  new  street  B, 
necessitating  a  new  roadway  crossing  C  over  the  exist- 
ing flagged  footpath,  (a)  Can  the  local  authority  com- 
pel the  owner  X  to  construct  a  properly  paved  cros- 
sing C   to  their  satisfaction,   and,   if  so,  under   what 


Existing      A        Street 


Act  ?  (6)  Can  the  local  authority  construct  the  paved 
crossing  C  and  charge  cost  against  owner  X  ?  (c)  In 
your  opinion  does  sec.  18  of  the  Public  Health  Acts 
Amendment  Act,  1907,  have  any  bearing  on  the  case  ? 
(d)  In  case  the  street  B  were  to  be  made  up  urder 
the  Private  Street  Works  Act,  1892,  could  the  cost  of 
crossing  C  be  included  in  cost  of  street  B  and  charged 
against  the  frontagers  ? 

(a)  Assuming  that  X  is  the  owner  of  the  soil  of  the  proposed  new  struct, 
he  has  a  right  of  access  therefrom  to  street  A  at  common  law,  and  there  is 
no  Act  empowering  the  authority  to  compel  him  to  make  a  crossing.  But 
his  right  must  be  exercised  in  such  a  manner  as  not  to  be  productive  of  a 
nuisance  ;  an:l  in  the  event  of  his  causing  injury  to  the  footpath  of  street  A 
by  conveying  traffic  acro-s  it,  he  would  be  liable  to  proceedings  under  sec. 
72  of  :he  Highway  Act,  1835,  unless  he  had  previously  applied  to  the  local 
authority  for  leave  to  make  a  crossing  and  such  leave  had  been  refused. 
See  St  Mary,  Newington  v.  Jacoos  (L  R.,  7  Q  B.,  471  lb)  Only  by  arrange- 
ment with  X.  (1 )  This  section  is  only  in  force  in  districts  where  it  has  been 
applied  by  the  Local  Government  Board,  Its  effect  is  probably  merely  to 
enable  a  frontager  who  obtains  the  local  authority's  approval  to  rely  upon 
that  approval,  instead  of  having  to  prove  that  he  was  exercising  his 
common  law  rights.  ( ee  "Lum'ey's  Public  Health  Acts,"  17th  Ed  ,  p.  11 75. 1 
(a)  No.    The  crossing  forms  no  part  of  street  B 


Housing  and  Town  Planning  Act,  1909 :  Insuffi- 
ciently Lighted  Room. — "  Thet "  writes:  Your  infor- 
mation on  the  following  point  will  be  greatly  esteemed. 
Where  the  windows  of  a  house  are  not  sufficiently 
large  properly  to  light  a  room,  can  the  local  authority 
require  this  to  be  amended  if  proceeding  under  the 
Housing  and  Town  Planning  Act  of  1909  ?  If  so,  will 
the  standard  set  out  in  Model  By-laws  for  new  build- 
ings be  accepted — viz.,  one-tenth  of  the  floor  area  ? 

There  does  not  appear  to  be  any  express  power  under  the  Act  to  rccmiie  a 
room  to  be  properly  lighted.  Piesumably  the  only  method  of  ienfbrcingsuch 
a  requirement  would  be  to  get  the  Medical  or  other  officer  of  the  local 
authority,  or  some  other  person,  to  complain  that  the  house  is  in  a  state 
so  dangerous  or  injurious  to  health  as  to  be  unfit  for  human  habitation,  and 
then  for  the  authority  to  make  a  closing  order  under  sec.  17.  The  owner 
would  have  a  right  of  appeal  against  the  order  to  the  Local  Government 
Board.  But  if  there  was  no  successful  appeal  it  would  apparently  rest  with  the 
authority  to  decide  what  was  necessary  to  render  the  house  fit  for  habitation. 
This  seems  to  be  the  effect  of  the  section,  but  the  Act  is  of  course  yet  in  its 
infancy,  and  lam  not  aware  of  any  judicial  decision  on  the  points  in  ques- 
tion. 


SEWERAGE   AND  SEWAGE   DISPOSAL  APPLIANCES. 

MESSRS.    J.    STONE    &    CO.'S    MANUFACTURES. 

Messrs.  J.  Stone  &  Co.,  Limited,  of  Deptford,  S.E., 
who  for  upwards  of  seventy  years  have  been  engaged 
in  the  manufacture  of  sewerage  and  sewage  disposal 
appliances,  have  completed  the  erection  of  an  entirely 
new  and  extensive  factory,  equipped  with  the  most 
modern  tools,  so  as  to  cope  with  the  increased  de- 
mand for  their  specialities.  These  undoubtedly  pos- 
sess many  original  and  novel  features,  with  im- 
provements embodied  which  have  been  dictated  by 
their  long  experience. 

The  linn  hold  patents  for  five  types  of  sewage  dis- 
tributors, in  which  are  incorporated  a  number  of 
refinements  in  detail  whiekmake  for  high  efficiency. 
Their  new  revolving  distributors  have  been  largely 
adopti  d,  and  many  repeat  orders  obtained,  due  to 
the  simplicity  and  reliability  of  the  apparatus.  The 
efficiency  is  increased  by  decreasing  friction,  as  no 
joint,  seal  or  coupling  is  used,  and  by  a  special 
method  of  balance  these  machines  run  easily  in  high 
winds.  The  all-cast-iron  construction  renders  these 
sprinklers  practically  indestructible,  and  the  patent 
self-cleaning  distributing  arms  maintain  the  orifices 
for  long  periods  without  any  attention.  Stone's 
new  patent  travelling  distributor  permits  equal 
pe  I-  of  reel  and  work  in  dry  weather,  while  in 
storm  time  the  whole  filter  surface  is  covered  in  both 
journeys.  There  are  no  idle  water  wheels  carried, 
hence  head  resistance  and  live  load  is  reduced,  and 
there  are  no  small  holes  to  choke.  This  apparatus 
may  he  driven  by  a  water  wheel  mounted  on  the 
ige,  or  at  the  end  of  the  filter  through  a  rope 
drive,  or  by  a  petrol,  steam,  oil,  or  gas  engine,  or  an 
1  motor.  Concerning  fixed  sprays,  the  firm's 
patent  "Bio"  nozzle  has  been  largely  adopted  on 
account  of  its  superiority  of  design. 

A  special  feature  of  the  past  year's  work  has  been 
the  introduction  of  an  odourless  domestic  sewage 
purifier.  It  cultivates,  the  necessary  micro-organisms, 
and  maintains  them  in  a  high  state  of  efficiency  in 
the  production  of  a  satisfactory  effluent,  without  air 
pollution.  The  special  distributor  used  requires 
little  or  no  attention.  This  purifier  is  well  (houghl 
out,  and  the  difficulties  common  to  most  have  been 
ov<  roome.  Balancing  gear  is  introduced  to  cheek  the 
udden  rush  of  bath  and  laundry  waste,  and  every 
detail    spells    reliability    and    efficiency. 

Stone's  compressed  air  ejectors,  for  which  a  patent 
has  been  applied,  have  been  in  great  demand  during 
the  past,  year,  and  have  been  adopted  by  the  British 
Admiralty,  the  Crown  Agents  for  the  Colonies,  and 
others.  These  ejector-,  are  usually  worked  in  pairs, 
and  are  so  arranged  that  either  may  be  shut  out  of 
"•iiiation  for  examination  without  interfering  with 
the  work  of  the  other.  An  improved  alternating  de- 
vice is  embodied  which  render*  the  action  certain, 
and  which  is  so  arranged  that  it  is  impossible  for 
both  ejectors  to<  fill  at  the  same  time;  hence  one  is 
always  ready  to  receive  the  sewage.  Extreme  acces- 
sibility of  every  detail  has  been  aimed  at  through- 
out. Continuous  current  motor-driven  air  compres- 
sors are  supplied  in  duplicate,  and  are  controlled 
by  an  automatic  switch,  which  starts  and  slops  the 
motors  automatically,  so  that  the  compressing  plant 
is  never  in  motion  except  when  required. 

Messrs.  Stone  &  Co.  have  also  secured  the  contract, 
for  a  large  pumping  plant  for  the  town  of  Suva,  Fiji. 
This  comprises  the  installation  of  three  ejector  sta- 
tions and  one  power  station.  The  compressed  air 
will  be  generated  by  two  belt-driven  air  compressors, 
driven  by  two-  24-b.h.p.   oil  engines. 

Reference  may  be  made,  in  conclusion,  to  the  fact 
that  Messrs.  Stone  &  Co.  have  supplied  many  thou- 
sands of  sluice  valves,  flushing  syphon-,  penstocks, 
and  similar  fittings  to  all  parts  of  the  world ;  they 
have  at  present  in  hand  one  order  alone  for  fifty 
syphons  for  Ceylon;  in  fact,  the  amount  of  work 
turned  out  by  this  old-established  company  during 
the  past  year  has  been  so  great  that  we  have  not 
sufficient  space  at  our  disposal  to  describe  it  in 
detail. 

Birmingham   Town   Planning — In   a   report    to   the 

Birmingham  City  Council  the  Town  Planning  Com- 
mittee state  that  they  have  published  notice  of  the 
council's  intention  to  apply  to  the  Local  Government 
Board  for  permission  to  make  town-planning  schemes 
in  respect  of  the  North  Yardley  and  Stechford  areas, 
and  have  issued  the  notices  and  convened  the  meet- 
ing of  owners  and  others  in  compliance  with  the 
Town-planning   Procedure    Regulations. 


258 


THE    SURVEYOR  AND    MUNICIPAL 


January  31,  1913. 


CORRESPONDENCE. 


For  every  ill  beneath  the  sun 
There  is  some  remedy  oi  none  : 
[f  there  be  one.  resolve  to  find  .7  ; 
//  not,  submit,  and  never  mind  it. 

-  Anon.,  circa  1843. 

THE    WATER    SUPPLY    OF   RURAL    DISTRICTS. 

To  the  Editor  of  The  Surveyor. 
Sik.  In  the  House  of  Commons  on  Monday,  the 
20th  iii.-i..  the  Prime  .Mini-tor.  in  reply  to  a  question, 
announced  the  impossibility  of  the  Public  Health 
I  Acquisition  of  Water)  Bill  becoming  law  in  the  present 
Session.  The  purpose  of  this  Bill  was  to  enable" 
rural  district  councils  to  purchase  "water  rights"  in 
streams  compulsorily.  At  the  present  time  rural  coun- 
cils cannot  legally  promote  Private  Bills  at  all,  and 
their  powers  as  regards  compulsory  purchase  arc  oon- 
i  land.  This  they  can  acquire  under  Provisional 
Orders  granted  by  the  Local  Government  Board,  and 
confirmed  by  Parliament  under  the  provisions  of  the 
Public  Health  Act.  Its7.:>.  Although  the  purchase  of 
land  includes  the  acquisition  of  landowners'  i  ghts  in 
und(  rground  water  "  not  flowing  in  a  defined  channel. 
it  does  not  include  the  compulsory  acquisition  of 
"water  rights"  in  surface  supplies  or  in  water  which 
II. ,w-  off  the  land  en  to  adjoining  and  other  property 
blow  the  site  purchased.  "  Water  rights "  of  this 
character  can  only  be  acquired  compulsorily  by  a 
Private  Act  of  Parliament,  and  as  rural  councils  have 
no  power  to  promote  Private  Bills  (except  at  the  risk 
of  being  surcharged  with  the  costs  if  the  Bill  is  not 
[),  it  is  impossible  for  them,  in  many  cases,  to 
discharge  their  duty  <d'  providing  proper  water  supplies 
to  their  districts. 

The    Bill    referred    to    was    of   great    importance    and 
value,  inasmuch  as  it  would  have  enabled  these  coun- 
cils, by  Provisional  Order  from  the  Local  Government 
Hoard,  to  acquire  compulsorily  water  supplies  a-  well 
as  land.     The  surface  supplies  in  question  can  rarely 
quired   by  agreement,  as   there   is  usually   a   very 
large  number  of  "riparian  owners"  to  be  settled  with, 
and   a   refusal  to  treat   with  any  one  of  these   is   fatal 
to   the  whole   scheme. 
At  the  present  moment  1  am  acting  foi  a  rural  council 
onditions  afford  a  striking  example  of  the 
difficulty   referred  to.    Here  it   is  desired   to  acquire 
prings  for  the  supply  of  a  district  extending  to 
an   area   of  over   100  square  miles,  and   when;  no  other 
equally    suitable    supply    is    available.       One    of    the 
forty-two    riparian    owners    interested    in    the    stream 
_■  from  these  springs  has  refused  to  treat  for  the 
acquisition  of  his  interest,  and  consequently  the  whole 

scheme  ha.-  I  iband  d,  at  any  rat-  temporal  ily. 

i  .  Public  Health  (Acquisition  of  Water)  Bill  was 
promoted  by  Hie  Local  Government  Board  to  meel 
rl  and  it  is  a  serious  matter  to  many 
rural  councils  ^od  particularly  the  one  I  have  men- 
tioned above,  that  this  most  useful  measure  should 
be  held  over,  because  the  attention  of  the  House  is 
fully  engaged  in  passing  political  measures,  the  ad- 
vantagi  -  of  which  are  strongly  disputed  by  a  large 
:,,i  of  the  memtx  -  -      Sorely  a  question  of  public 

:.,       should      take     pre  -edeliee     of      puN  ly    political 

measures  ? 

The  ea.-e  for  the  proposed   Bill  could  he   supported 
by   many   argum<  □    -    of  a   more   technical    nature   than 
.  .,     ibove,   hut    I    have  confined   myself   to  the 
broa  I  m  of  public  interest,  which,  I  think,  will 

b  •  appreciated   by  a  huge  section  of  your  readers.— 
Yours.  &c, 

Pj.im  :    Gbiffith, m.inst.o.e.   k.u.s..  K.u.svN.r., 
Secretary,  Institution  of  Water  Engineers. 
20  V  ctoria-stret 

We         nstei    8.W. 

.January   21.   1913. 

REFUSE  DESTRUCTION. 
Editor  of  The  BrjEVBYoa, 

p  o  nd  en       1 1    '  •  '■  r     e  x  - 

on    u  the  article  in  the" c< g 

!i     rning  the  liability  of  the  com- 
:ated  mech  n  ead  to  troubli       oi 

I    think    I    may   content   m;  hi  let 

ad  ling  that  as  a  g  ehani- 

bal   ;  :    it   v.  il]  probably  be  a 

While     n    compiling    I  ential 

that  1  i ! :  - 

criminate  and  all-round  appro1 

on    I  and  advert  ential  thai 

tli'  crit  cisnis  be  not  captious    and  I   hast  n 
that  tie  : 


Wherever  one  sees  two  or  three  different  type.-  of 
machines  for  accomplishing  the  same  purpose  it 
generally  happens  that  that  which  has  been  designed 
to  overcome  a  defect  in  the  first  has  a  weakness  foreign 
to  the  first,  and  a  third,  in  overcoming  this  weakness, 
exhibits  another  foreign  to  both.  This  applies  to 
lathes,  radial  drill-,  motors,  milling  machines, 
mechanical  stokers  and  almost  all  mechanical  appli- 
ances. The  final  judgment  has  to  be  on  prime  cost, 
efficiency,  economy.  One  may  be  strong  just  where 
another  is  weak;  but  this  surely  does  not  preclude 
observers  from  suggesting  possible  weaknesses  with  a 
view  to  arriving  at  what  is  generally  supposed  to  he 
imposible — perfection. 

When  drafting  the  outline  of  the  history  of  refuse 
destructors  1  had  before  me  Mr.  Watson's  valuable 
paper  on  the  subject  read  before  the  Institution  of 
Civil  Engineers,  which  he  has  been  good  enough  to 
hand  over  to  me,  as  also  Mr.  Warner's  three  contri- 
butions on  the  history  of  the  subject,  and  last  tint 
not  least  Mr.  Charles  Jones'  brochure,  besides  standard 
works. 

With  the  space  at  nay  disposal  it  was  impossible  to 
do  justice  to  all  the  pioneer  workers,  and  this  was  sug- 
gested in  the  phrase  which  was  placed  in  parentheses 
"  though  on  actual  points  of  priority  we  do  nut  concern 
ourselves  here."  Only  a  backward  glance  was  at- 
tempted. 

Before  hard-and-fast  conclusions  can  be  drawn  on 
the  net  economies  of  destructor  practice  in  1913  it  L 
necessary  that  very  careful  and  scientific  observations 
and  tests  should  be  made  of  what  is  now  going  on, 
for  it  must  he  admitted  that  several  makers  to-day 
are  able  to  substantiate  special  claims,  as  referred  to 
on  another  page  of  this  issue,  and  I  propose  to  return 
to  the  subject  from  that  point  of  view  as  early  a- 
possible. — Yours,  &c., 

The  Whiter  of  the  Article. 


THE  INSTITUTION  OF   MUNICIPAL  AND  COUNTY 
ENCINEERS'  TOWN  PLANNINC    COMPETITION. 

To  the  Editor  of  The  Surveyor. 

Sir, — It  is  with  regret  that  I  read  that  the  Iivstitu- 
tion  of  Municipal  and  County  Engineers,  had  decided 
to  relinquish  the 'Condi t ions  relating  to  perspectives; 
the  type  they  asked  for  originally  was  as  easy  as 
anything  im  perspective   work. 

Personally,  I  have  found  perspective  sketches  of 
the  very  greatest  value  in  making  one's  ideas  clear 
to  the  ]ay  mind;  and  I  was  more  than  ever  impressed 
with  their  work  when  recently  privileged  to  see  how 
-Mr.  Thomson  had  made  use  of  them  in  connect  ion 
with  his  Dundee  schemes.  American  engineers  use 
them  to  a.  surprising  extent.  In  these  days  of  bad 
draughtsmanship  they  form  a  branch  of  our  work 
worth  encouraging;  therefore,  with  all  deference,  I 
think  it  would  have  been  better  for  the  institution 
to  have  asked  for  perspectives,  either  from  the  com- 
petitor direct,  or  from  joint-competitor,  also  erigagi  I 
oi   municipal  engineering.— Yours,  &<:., 

J.  E.   Wilkes. 

Rosyth. 

January  29,  1913. 

To  the  Editor  of  The  Surveyor. 

Sir  -May  I  express  the  disappointment  that  I  feel, 
and  I  am  sure  t't  is  shared  by  yourself  and  your 
reader,-,  .at  the  wretched  attempt,  at  rcvi.  ion  made 
in  the  conditions  for  the  town  planning  competition 
promoted  by  the  In  titution  of  .Municipal  and  Count} 
Engineers  ? 

The  whole  affair  ha.-  been  badly  bungled  from  the 
beginning,  for,  instead  of  offering  premiums  which 
would  attract  competitors,  and  of  issuing  conditions 
that  would  enable  satisfactory  schemes  to  he  sub- 
mitted, the  premiums  offered  would  disgrace  a  parish 
council  inviting  designs  for  a  parish  pump;  and  lie' 
' I. lion.-,  are  i e  like  a  puzzle  or  guessing  com- 
petition than  those  calculated  to  guide  competitors  in 
an  important  compel  ;t  ion. 

The  council  evidently  ihink  more  of  building  up 
their  bank  balance  than  of  building  up  the 
reputation   of     the     institution;     and     they    are     edher 

absolutely   tndififeren'l    to   the  prestige  of  the  profes- 
sion, oi-  they   are   a.bsurdly  optimistic    regarding   the 
number  ami   blasis   of  competitors   likely   to   compete 
under  -neb  conditions. 
The    request    Cor   a    bird's-eye    view   of   a    town    of 

150,000    inhabitant  5,    in    addil  ion     lo    Laying    it    OUl  .    for 

a  first  premium  of  CHi,  make  nno  wonder  whether 
any  single  mernbei  oi  tin-  committee  has  evei  tal  i  n 
part   in   a    competition,   or  tried   his   hand   at    town 
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planning  even  a  few  hundred  acres.  The  conditions 
are  so  vague  that  I  venture  to  assert  that  there  is  no 
single-  member  of  the  committee,  apart  from  the  pro- 
spective president,  who  can,  from  the  particulars 
given,  plot  the  area  to  bo  laid  out,  and  he  can  only 
do  SO  because  it  is  evident  the  conditions  are  framed 
tn  meet  a   site  wit.h   which   ho  IS   familiar. 

The  cutting  down  id  the  scheme  by  knocking  out 
the  sheet  of  details  i«  another  mistake,  as  the  de- 
tails for  an  engineering  competition  would  present 
the  most  attractive  part  of  the  schemes  submitted; 
and  the  details  should  certainly  be  retained,  or,  at 
any  rate,  left  optional  to  competitors. 

If  the  council  are  no!  like  Pharaoh  in  hardening 
theii  hearts,  may  we  not  hope  that  they  will  even  yet 
so  revise  the  premium-;  and  conditions  that  the  com- 
petition will  attract  schemes  worthy  of  our  honour- 
able profession,  and  save  us  from  being  hnimbled  at 
the   hand-   of  oui  architectural   friends? — Yours,  &c. 

Survey. 

January  29,  1913. 

M03ES     AS     AN     ENCINEER. 

To  the  Editor  of  The  Surveyor. 

Sir, — In  his  presidential  address  to  the  Institute  of 
Sanitary  Engineers,  Mr.  Boulnois  made  reference  to 
Moses'  "  engineering  skill  in  parting  the  waters  of  the 
Red  Sea  to  allow  himself  and  his  followers  to  escape 
from  the  Egyptians.''  May  I  be  allowed  to  point  out 
that,  as  any  one  may  cross  the  Red  Sea  at  this  par- 
ticular point  dry-foot  whenever  the  tide  is  favourable, 
no  engineering  skill  whatever  was  exhibited  P  The  inci- 
dent is  one  of  those  popular  fallacies  which  Mr.  Aoker- 
mann  might  well  include  in  the  next  edition  of  his  work 
bearing  that  title. 

Napoleon  when  at  St.  Helena  wrote,  referring  to  an 
experience  of  former  days :  '  Profitant  de  la  maree 
basse,  je  traversal  la  mer  Rouge  a  pied  sec  ;  an  retour, 
je  fus  pris  par  la  nuit  et  m'egarai  au  milieu  de  la  maree 
montante ;  je  courus  le  plus  grand  danger;  je  faillis 
perir  de  la  meme  maniere  que  Pharaoh,  ce  qui  n'eiit  pas 
manque  de  fournir  a  tons  les  predieateurs  de  la  chre- 
tiente  un  texte  magnifique  contre  moi." 

Alexandre  Dumas  in  his  "  Quinze  Jours  au  Sinai  " 
says  :  "  Au  moment  oh  nous  arrivames  au  bord  de  la 
mer,  les  eaux  etaient  hautes.  On  la  traverse  alors,  si 
Ton  est  presse,  au  moyen  d'un  bateau.  Comme  rien 
ne  nous  pressait,  que  nous  n'etions  aucnnement  pour- 
suivis,  et  que  nous  desirions,  d'ailleurs,  passer  la  mer 
a  la  maniere  des  Israelites,  nous  resolumes  d'attendre  le 
reflux,  et  de  faire  pendant  cet  intervalle  une  petite 
visite  a  la  ville  de  Suez.  .  .  .  Lorsque  nous  nous 
retrouvames  au  bord  de  la  mer,  la  maree  venait  de  se 
retirer,  et  le  moment  etait  parfaitement  favorable.  Nous 
fimes  plier  la  tente,  nous  remon  tames  sur  nos  droma- 
daires,  et  nous  nous  laneames  dans  la  mer  ;  a  l'endroit 
le  plus  profond,  il  n'y  avait  pas  plus  d'un  pied  dean  ; 
quarante  minutes  nous  suffirent  pour  cette  traversee, 
et,  a  deux  heures,  nous  mettions  le  pied  sur  la  terre 
d'Asie." 

The  fact  of  the  matter  appears  to  have  been  that  the 
Israelites  had  local  knowledge  and  Egyptians  hadn't. — 
Yours,  &c. 

B.   Wva.vd. 

39  Victoria-street,  S.W. 

January  28th,  1913. 

[Freely  translated,  the  passages  quoted  by  our  corre- 
spondent read  as  follows: — 1 .  ''Taking  advantage  of 
the  low  tide,  1  crossed  the  Red  Sea  dryfoot ;  on  return- 
ing I  was  benighted,  and  wandered  amidst  the  rising 
tide,  thus  incurring  the  greatest  danger,  so  that  I 
narrowly  escaped  the  same  fate  as  Pharaoh,  which,  if  it 
had  also  been  mine,  would  not  have  failed  to  furnish 
all  the  preachers  in  Christendom  with  a  splendid  text 
against  me."  2.  "  At  the  time  of  our  arrival  on  the  coast 
it  was  high  water.  It  is  crossed  then  by  means  of  a 
boat  if  one  is  in  a  hurry.  As  we  were  not,  since  we 
were  not  being  in  any  manner  pursued,  and  as  we 
desired  moreover  to  cross  the  sea  in  the  same  manner 
as  the  Israelites,  we  resolved  to  await  the  ebb,  and  to 
spend  the  interval  in  paying  a  brief  visit  to  the  town  of 
Suez.  .  .  .  When  we  again  reached  the  shore  the 
tide  had  gone  down,  and  the  moment  was  perfectly 
favourable.  We  ordered  the  tent  to  be  folded,  remounted 
our  dromedaries,  and  plunged  into  the  sea ;  in  the 
deepest  spot  there  was  not  more  than  a  foot  of  water ; 
forty  minutes  sufficed  us  for  this  crossing,  and  at  two 
o'clock  we  set  foot  on  the  soil  of  Asia." — En.  Surveyor.] 


BITUMINOUS  MATERIALS. 

To  the  Editor  of  The  Surveyor. 

Sir, — It  is  a  little  surprising  to  observe  in  your 
current  issue  such  an  experienced  road  engineer  as 
Mr.  Francis  Wood  maintaining  that  a  natural  asphalt 
like  Trinidad  Lake  asphalt  is  in  itself  a  bituminous 
concrete  instead  of  only  a  cement  fur  use  in  the  manu- 
facture of  an  asphaltic  concrete. 

If  Mr.  Wood  had  termed  natural  rock  asphalts  a 
being  bituminous  concretes  no  one  would  take  ex- 
ception to  such  a  simile,  but  to  confuse  individual 
natural  asphalts  containing  free  bitumen  with  natural 
rock  asphalts  only  proves,  if  proof  were  necessary,  thai 
a  clearly  defined  nomenclature  for  all  the  various  bitu- 
minous materials  at  present  being  used  in  road  con- 
struction is  imperatively  necessary.     Yours,  &c, 

I  Ibci  l  Nathan. 
3  London  Wall   Buildings 
London,  E.C. 

January  2."..  1913. 


IRISH  ASSISTANT  COUNTY  SURVEYORS. 


A  correspondent  signing  himself  "A  Northern 
Assistant  Surveyor''  writes  as  follows  to  the  Irish 
I  rtdi  pendent :  — 

"As  an  assistant  county  surveyor  of  some  years' 
standing,  I  am  surprised  that  the  assistant  county 
surveyors  have  not  made  any  effort  to  improve  then- 
position.  Their  work  has  been  greatly  increased  in 
i  cent  .  i'  by  the  advent  of  the  steam  roller  and 
breaker,  which  entails  a  very  considerable  amount 
of  extra  work  and  expense,  upon  the  assistant,  for 
which  he  receives  no  corresponding  increase.  1 
could  write  at  much  greater  length  upon  this  sub- 
ject, but  trust  that  now  some  able  lassistant  will  take 
lh<»  matter  up  and  consider  the  advisability  of  holding 
an  all-Ireland  meeting  in  Dublin  at  an  early  date, 
when  matters  concerning  our  interests  could  lie  fully 
and   freely  discussed  at  length." 


OFFICE  MANAGEMENT. 


THE    FILING    OF    PLANS. 

In  our  issue  of  October  1Kb  last  we  commented  in 
"Minutes  of  Proceedings"  on  the  problems  of  office 
management  that  frequently  force  themselves  on  the 
attention  of  the  municipal  engineer,  our  note  referring 
in  particular  to  the  necessity  for  an  efficient  system 
by  which  any  documents  or  plans  may  be  found 
promptly  when  required.  Having  regard  to  the  number 
and  diversity  of  the  methods  in  vogue  for  filing  and  in- 
dexing plans,  it  was  suggested  to  us  that  a  useful 
purpose  would  be  served  if  we  invited  correspondence 
on  the  subject  from  our  reader-.  This  was  done  in  the 
issue  above  mentioned,  and  although  the  invitation 
has  so  far  failed  to  elicit  any  response,  we  shall  still 
he  glad  to  hear  from  anyone  who  litis  found  satisfac- 
tory any  method  of  arrangement  other  than  the  one 
to  which  we  alluded,  and  which  we  suggested  was 
neither  perfect  nor  necessarily  adapted  to  the  peculiar 
conditions  of  every  office.  This  system,  while  found 
to  work  very  well,  depends  upon  the  two  fundamental 
ideas  of  having  three  or  four  stereotyped  sizes  of 
paper,  to  one  of  which  every  plan  must  be  cut,  and 
keeping  the  plans  in  drawers  in  specially  made  cabi- 
nets, grouped  according  to  subject  matter.  Tie  elas 
and  number  of  each  plan  are  stencilled  on  the  back, 
and  correspond  to  a  similar  entry  in  the  plan  index 
book.    Thus  there  is  a  definite  place  for  every  draw- 


Richmond  (Surrey)  Bridge. —The  Mayor  has  been  in- 
formed by  the  Surrey  County  Council,  with  reference 
to  the  proposed  improvement  of  Richmond  Bridge, 
that  the  county  council  will  not  take  action  at  present 
or  in  the  near  future,  because  a  possibility  exists  of 
the  Road  Boaid  constructing  a  new  road  skirting  Rich- 
mond, which  would  involve  the  building  of  a  new 
bridge  over  the  Thames;  that  the  council's  Highways 
and  Bridges  Committee  are  informed  that  the  present 
bridge  is  structurally  quite  safe  to  carry  the  existing 
traffic,  and  that  the  council  are  spending  a  large 
amount  of  money  on  the  widening  of  Kingston  Bridge, 
and  have  recently  spent  considerable  sums  on  repair- 
ing the  Surrey  portion  of  Hampton  Court  Bridge.  The 
council  understand,  further,  that  the  Middlesex  County 
Council  are  not  prepared  to  take  any  action  at  « 
or  in  the  immediate  future. 
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SOME  RECENT  PUBLICATIONS/ 


Structural  Details  of  Hip  and  Valley  Rafters. 
By  C.   T.  Bishop.,   c.e.    Price  7s.   Gd.   nett.    New- 
York:    John  Wiley    tV    Sons.     London:    Chapman 
&  Hall.  Limited. 
In   this  work  the  author  give.-,  complete  direct:, m- 
for  making  the  shop  drawings  for  the   steel  work  of 
intersecting    roofs    and    similar    structures.       Both 
mathematical  and   graphical    solutions,   are   given    to 
the    various    typical    problems    that    are    solved,    and 
tlie    value    of   the    hook   to   the    practitioner    is    much 
enhanced    by    the   tables    which     are     given,    and    by 
which    the    labour   of  calculation    is   much    reduced. 
The  six  chapters  into  which  the  book  is  divided  deal 
etively   with — Genera]   Outline,   Flange   Connec- 
tion,   Web    Connection,    other    Cases,    Derivation    of 
Formulae,     and     Graphic     Method     of     Determining 
Angles.    The    author    has    presented    his   -subject    in 
such  a  way  that  anyone  with  a  reasonable  knowledge 
'nictural  details  and  of  trigonometry   can   make 
working  drawings   for  the  shop  with   sufficient  accu- 
racy  for  all  practical    purposes,    at    the    same    time 
avoiding  useless  refinements.     A  feature  of  the  book 
which    is    worthy   of   praise    is    the    simple    system    of 
notation,  clearly  set.  out.  at  the   beginning,   am]   ad- 
•  i    to    throughout   the   work,   thus    aiding   in    the 
production    of    a.   clear  exposition    of    the    subject    in 
hand. 

Land  and  Mining  Si'rveyino.  By  0.  L.  Leston. 
Price  0-.  nett.  London:  Crosby  Loekwood  <\ 
Son. 
The  author  of  this  book  is  an  experienced  mining 
surveyor,  and  he  has  here  endeavoured  to  present 
to  the  student  a  treatise  on  the  application  of  the 
science  and  ait  of  surveying  as  applied  to  mining 
purposes.  In  order  to  accomplish  this  purpose,  cer- 
tain chapters  are  devoted  to  an  elementary  exposi- 
tion of  the  principles  of  .surveying  which  are  equally 
suited  for  surface  or  underground  work.  The  greater 
part  of  the  book,  however,  is  devoted  to  a  descrip- 
tion and  explanation  of  those  processes  which  are 
used  in  mining  and  colliery  surveying.  For  example, 
separate  chapters  are  given  to  such  subjects  as  the 
Miner's  Dial.  Plotting  Underground  Surveys,  Survey- 
ing with  the  Fixed  Needle,  the  Correlation  of 
Underground  and  Surface  Surveys,  and  Colliery 
Plans.  In  style,  the  work  is  clear,  and  it  is  copiously 
illustrated  and  adequately  indexed.  The  literature  of 
this  branch  of  surveying  practice  is  comparatively 
meagre,  so  that  Mr.  Leston's  book,  which  is  both 
sound  and  practical,  should  find  a  ready  acceptance 
by  those  for  whom  it  has  been  written. 
Laxton's  Price-book,  1913.  Price  4s.  London: 
Kelly's  Directories,  Limited. 
The  new  issue  of  ''Laxton"  contains  many 
alterations,  due  in  a  great  measure  to  the  general 
increase  in  the  price  of  materials.  The  main  features 
of  this  work  are  so  well  known  as  hardly  to  need 
ription.  Suffice  it  to  say  that,  a  separate  section 
i-  devoted  to  each  trade,  and  that  the  information 
given  is  as  comprehensive  as  in  former  issues.  The 
number  of  i<  i<  n  noes  now  exceeds  73,000.  The  book 
also  compri  -  many  tables  and  memoranda  of  use 
be  builder,  together  with  full  information  as  to 
the  Acts  of  Parliament,  and  by-laws  relating  to  build- 
ing' work  which  are  in.  force.  The  publishers  have 
endeavoured  to  maintain  for  this,  the  ninety-sixth 
edition,  tie-  reputation  which  the  work  has,  long 
-ince  attained.  a«  one  winch  may  be  intrinsically 
l  noon  by  all  who  have  recourse  to  its  pages. 
In    this   endeavour    tJiey    have,    as    heretofore,    weH 

•led. 

I.ockwood's  Builders'  Price-rook  for  1913.    Edited 
by  F.  T.  W.  Miller,  a.r.i.r.a.     Price  4s.     London  : 

Crosby   Lockw I   &    I  i 

In   preparing  the   new  edition   of  this   well-known 

Work    the   editor   has   given   due   effect,   to   the   inoi, 

which  has  taken  place  in   the  cosi   of  materials  and 

other  matters  affecting  the  prices  of  builders'  work. 

h    trade    is    dealt     with     in     the      fullest,     possible 

manner   in   a    separate    section,   and   the   whole   has 

ghly    cheek. d    and    revised.    The,    appen- 

ntain    a    va-t    amount    of    information    which 

will   !*•  useful    for  daily   reference   by    the    builder. 

The-/-    include    valuation    and    wages    table-,    form    of 

agreement  for  building  contract,  ami   legal  note,  and 

memoranda.    We  have  nevei   hesitated  to  recommend 

Lockwood'a  Pi  ice-book  in  the  past,  ami  all  that  need 

:  the  present   issue  i-  that   it   will  fulfil  all 

*  Any  of  the  publications  reviewed,  or  referred  to  an  received,  will  be 
forwarded  by  the  8t.  Bride's  Press,  T,td.,  on  receipt  of  published  price. 


expectations  based  upon  experience  of  past  excel- 
lence. 

Willino's  Press  Guide,  1913.  Price  Is.  London: 
James  Willing,  Limited. 
This,  is  the  fortieth  annual  issue  of  this  well-known 
work,  and  it  contains  all  the  usual  features  which 
have  hitherto  conduced  to  its  great  popularity.  The 
Guide  is  so  well  known  and  widely  used  that  it  is 
sufficient  to  say  that,  as  a  handy  and  ready  book  of 
reference  for  all  information  which  is  commonly  re- 
quired in  regard  to  the  Press  of  the  world,  it.  main- 
tains its  position  as  a  thoroughly  < plete  and  re- 
liable work.  The  information  is  both  exhaustive 
and  well-arranged,  and  the  new  .edition  has  been 
thoroughly  revised  and  brought  up  to  date  in  every 
particular. 

Tithe  Rent-charoe  Tablr,  1913.  By  P.  W.  Millard, 
ll.b.  Price  Is.  London:  Shaw  &  Son.-.. 
This  is  the  seventy-seventh  annual  issue  of  the 
Tithe  Rent-charge  Table,  and  it  shows  at  a. 
glance  the  yearly  and  half-yearly  values  of  any  tithe 
rent-charge  for  the  year.  It  further  contains  tables 
of  the  official  fees  payable  on  the  redemption  and 
merger  of  tithe  rent-charge,  income-tax  tables,  and 
a  short  summary  of  the  law  relating  to  the  collec- 
tion, redemption,  and  merger  of  tithe  rent-charge. 
To,  those  who  receive  payments  in  lieu  of  tithes, 
or  whose  land  or  property  is  subject  to  them,  these 
tables  are  absolutely  indispensable. 

The  Concrete  Institute:  Transactions  and  Notes. 
Vol.  IV.,  Part  3.  The  full  name  of  the  Concrete  Insti- 
tute includes  the  words,  "An  Institution  for  Structural 
Engineers,  Architects,  &c,"  and  the  volume  before  us 
furnishes  evidence  of  the  appropriateness  oi  this  title, 
for  the  bulk  of  it  is  occupied  by  two  papers — the  first 
dealing  with  one  of  the  most  difficult  problems  in 
structural  engineering,  and  the  other  with  a  subject 
which  is  of  vital  interest  alike  to  architects  and  to 
those  engineers  who  are  concerned  with  building  de- 
sign. The  first  paper  is  a,  written  contribution,  supple- 
mentary to  a  paper  read  last  March  at  a  meeting 
of  the  institute,  and  reported  in  The  Surveyor  of 
March  22nd.  It  is  on  "Calculations  in  the  Design 
of  a  Thrust  Buttress  Masonry  Dam,"  by  Reginald 
Ryves,  m.cons.e.,  assoc.m.inst.c.e.,  and  furnishes 
details  of  the  manner  in  which  the  dimensions  of  the 
different,  parts  of  a  dam  of  this  type  are  calculated. 
This  design  is  in  no  sense  a  development  of  earlier 
designs,  nor  is  it  based  upon  the  work  of  other  engi- 
neers. It  Is  an  example  of  pure  designing  work  on 
the  basic  principles  underlying  structural  design 
generally  and  the  known  properties  of  materials,  and 
the  time  seems  to  have  come  when  engineers  of  repute 
in  the  matter  of  dam  design  should  say  definitely 
whether  they  believe  in  it  or  whether  they  do  not. 
Would  they,  for  instance,  prefer  to  build  a  mass  dam 
of  the  old  type,  200ft.  or  more  clear  of  the  ground, 
across  a  wide  valley,  the  height  of  200  ft.,  or  nearly  that, 
being  maintained  for  500  ft.  or  600  ft.?  Mr.  Ryves 
is  prepared  to  recommend  his  type  for  much  greater 
heights  than  this,  with  materials  which  may  safely 
be  stressed  above  jo  tons  per  square  foot,  the  height 
of  200  ft.  being  the  limit  for  that  stress.  Quite  apart 
from  the  question  of  limiting  heights  for  different  types 
of  dams,  the  design  seems  to  offer  important  advan- 
tages as  regards  both  economy  and  convenience  in 
the  building,  and  it  is,  perhaps,  specially  suited  to 
conditions  in  India.  It  may  be  suggested  that  the 
Madras  Government  might  allow  the  profession  gene- 
rally to  have  the  benefit  of  any  opinions  which  they 
have  obtained  as  regards  the  type  generally,  or  the  de- 
sign as  intended  by  its  author  to  fulfil  the  requirement 
of  one  of  the  great  irrigation  projects  now  being  studied 
in  that  province.  The  second  paper  was  one  read  at  a 
recent  meeting  of  the  institute — "  Fireproofing,"  by 
Richard  L.  Humphrey,  m.inst.c.e.,  m.am.soc.c.e., 
President  of  the  National  Association  of  Cement  Users, 
Philadelphia.  It,  is  a  study  of  great  conflagrations, 
especially  those  at  Chicago  (2,125  acres)  and  San  Fran- 
cisco (2,630),  and  is  liberally  ill.. st  rated.  The  author 
described  the  manner  in  which  various  kinds  of  con- 
struction behaved  when  exposed  to  the  high  tempera- 
tures reached  in  some  parts  of  these  great  conflagra- 
tions, and  he  explained  in  a  most  lucid  manner  bow 

failures    took    place.       The     i  1 1  usti  a  I  ions     include 

tions   of   beams,  columns   ami   tl -s,   and    numerous 

details  o»f  floor,  roof  and  ceiling  construction,  a  useful 
feature  being  the  sections  showing  goo, I  and  bad  de 
signs     foi    fire-resisting    column-.        Important     points 

were  raised  in  the  discussion  which  followed  the  read 
ing  of  the  paper,  and  the  institute  is  to  be  congratu- 
lated on  this  really  useful  addition  t,,  it-  re<  ord 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

Y\»  Editor  invittt  tht  co-operation  of  Surveyor  rtadtrs  with  a  vi«w 
to  Tn.aJ.-iny  tht  information  oivtn  vmitr  thit  head  at  eompUtt  and 
wniraii   as  pauMt, 

INQUIRIES  HELD. 

Ashby-de-la-Zouch  R.D.C.  (January  17th.  Mr.  A.  A. 
<;.  Malet). — £4,875  for  works  of  sewerage  at  Raven- 
stone. — Mr.  T.  I.  McCarthy,  engineer  for  the  scheme. 
said  he  expected  to  meet  with  loam  gravel  and  clay 
in  excavation-.  The  greatest  depth  of  the  sewer  was 
16ft.  7  in.,  and  the  least  3  ft.,  but  there  would  be  no 
sewer  on  the  road  of  less  than  4  ft.  depth.  Selected 
manhole?,  would  be  provided  with  flushing  .arrange- 
ments. The  population  of  the  parish  was  1,659,  and 
1,016  of  these  would  be  affected  by  the  scheme;  and 
there  were  220  houses  to  be  connected  up.  The  old 
storm-water  drains  would  be  reverted  to  their  former 
use,  so  as  to  keep  as  much  storm  water  as  possible 
out  of  the  sewers.  Arising  out  of  a  number  of  ques- 
tions, the  inspector  elicited  the  information  that  there 
was  frequently  considerable  filtration  through  con- 
necting up  old  drains. 

Newport  (Mon.)  T.C.  (January  22nd.  Mr.  F.  H.  Tul- 
loch).— £1,300  for  the  purpose  of  making  a  recreation 
ground  at  the  Jew's  Wood. — Mr.  H.  A.  Newman 
(town  clerk)  and  Mr.  H.  Trerr.eiiing  (borough  engi- 
neer) explained  that  the  Wood  was  the  gift  of  Viscount 
Tredegar,  who  desired  to  preserve  its  woodland  cha- 
racter. They  proposed  to  cut  down  the  undergrowth, 
but  not  the  big  trees..  It  was  intended  chiefly  for 
children.  The  greater  part  of  the  money  would  he 
lor   tench)?  and  drainage. 


Pontypcol  U.D.C  (January  SSid.     Mr.   F.    !!.  '! 
— £1,995  tor  the  purpose  of  erecting  a   r    a       d<       'a 
tor  and  a  slaughter-house,  £270  then       I  eh 
-a  of  land —The  chairman  od      -     oo 
David    Davie.-)    and    a  .  irad    members    a 
inquiry,  with  the  clerk  (Mr.   H.  H,    fl.    1.  n)    ■■■ 
OT  (Mr.  J.  T.  Minhinnick). 


APPLICATIONS   FOR  LOANS. 
Bournemouth    T.C.  —  £8,000     for     improv 


Boscombe  Chine. 

Eastleigh  U.D.C-  £397  for   works  of  road    improve- 
ment. 

Colcar  U.D.C — £7,600  for  works  of  sewerage. 

Pcole  T.C — £94t   for  surface-water  dra 

Sevenoaks     U.D.C.    £938     for     laying 

Southampton  T.C — £2,200  b  r  extensions  to  I 
hospital. 

LOANS  SANCTIONED. 
Brampton  R.D.C — £720  for  the  Talkin   water 

Dover  T.C— £1,200  for  road  improvaiian;    pur] 
Luton   T.C — £7,681    for    sewerage    and   surfaei 
drainage. 
Maesteg  U.D.C — £18,912  for  works  of  sewi 
Radstock    U.D.C — £7,044    for    the    erection    of    forty 
hagea. 

Rawtenstall  T.C — £8,600  for  the  Hall  Can  hi 
scheme. 
Truro  R.D.C £600     fo 


water    supply     for     St. 


Wimbledon   T.C    and    Merton    U.D.C         L0,0 
£500    respectively    for    the    purpose    of 
towards   the   purchase   of  land   in    Kiug  ton    Vale    in 

connection    with    the    scheme    for  ,   a 

Wimbledon  and  Putney  Common-,  repayable  within 
sixty  years.  The  grants  sanctioned  now  amount  to 
014,000,  and  Wandsworth  has  ■  I  ecuring 

in  connection  with  the  scheme  an  area  of  30  acn  5, 
at  a  cost  of  about  £10,500.  In  addition,  the  volun- 
tary contributions  amount  to  £14,274. 

FORTHCOMING    INQUIRIES. 

FEBRUARY.  £ 

3.— Northampton.  For  school  clinic  ai  d  recrea- 
tion ground  purposes  (Mr.  W.  ill.  Collin) 
4.— Birmingham.    For  street  improvement  and 

open  spa:  e-  purj  oses  (Mr.  F  Igar  Dudley)     47,080 
!.-  Braintree.    For  works  of  water  supply  (Mr. 

W.  O.  F.  Meade-King)         ...        1,500 

4.  Chester.      For    sewage    disposal    purposes 

(Mr.  H.  R.  Hooper) ;  020 

}.    Tiverton.    For  the  purchase    of    land    for 

dwellings  (Mr.  H.  A.  Chapman) 1,600 

5.  Chard.    For  the  purposes  of  a  market  (Mr. 

F.  FT.  Tulloch) 

5.--Fareham.     For  sewage  disposal  works  (Mr. 

P.   M.   Crosthwaite) 

5. — Hyde.     For  works  of  water  supply  (Mr.  H. 

R.   Hooper)        11,000 

5.— Llandilo  Fawr.    For  water  supply  purposes 

(Mr.  F.  O.  Stanford)  

5—  Minehead.    For  housing  purposes  (Mr.  H. 

A.  Chapman)     2,750 

5. -Newmarket.     For  works    of    water    supply 

(Mr.  M.  K.  North)     

-Bognor.     For  works  of  sewage  disposal  (Mr. 

P.  M.  Crosthwaite)     

-Chelmsford.    For  a  housing  scheme  (Mr.  C. 

H.  Eyles)  

-Croston.     For  works  of  sewerage  (Mr.  R.  H. 

Bicknell)  2,100 

-Llandrindod  Wells.    For  water  supply  and 
j>avilion  purposes  (Mr.   F.   O.   Stanford) 

-Denton.    For  works  of  road  improvement 

(Major  J.   Stewart)     4.S09 

-Poole.    For   surface-water   drainage    work- 

(Mr.  F.  H.  Tulloch) 3,072 

-Swindon.    For  sewage  works  purposes  (Mr. 

F.  O.  S:anford)  24.000 

-Worthing.  For  surface-water  drainage  and 
outfall  works  (Mr.  P.  M.  Cros- 
thwaite)       in  819 
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The  following  are  among  the  more  important  [pro- 
jected works  of  which  particulars  appear  below : 
Buildings— Coventry  £15,000,  Cheshire  £5,000,  Dublin, 
East  Bam.  Hythe,  Shropshire  £5,000;  housing  and 
town  planning'  -Lurgan  £10,000;  roads  and  materials— 
•Vberdeenshiic  i  Barnes  £3,550  ;    Birmingham 

£7,670;  Bournemouth  £8,000;  Islington  £22,432, 
West  Riding  £7,000  ;  sewerage  and  sewage  disposal — 
Birmingham  £8,700,  Liversedge  £17,000;  water,  gas 
and  electricity— Aberdeen  £15,510,  Dunbar  £20,000, 
Merthyr  £232,1 101 1.  Particulars  of  other  works  projected 
will  be  found  on  our  "Local  Government  Board 
Inquiries"} 

ADMINISTRATION. 

Richmond  (Surrey)  T.C.— Reporting  with  respect  to 
the  staffing  of  the  surveyor's  department,  the  Surveyor's 
Committee  expressed  the  opinion  that  the  time  and 
energies  of  the  borough  surveyor  (Mr.  J.  H.  Brierley) 
were  too  much  taken  up  with  work  in  connection  with 
the  supervision  of  the  workmen,  the  repair  of  roads,  and 
other  detail  and  routine  work,  and  that  an  assistant 
borough  surveyor,  who  had  had  previous  municipal 
experience,  and  had  been  accustomed  to  the  supervision 
of  workmen  and  the  repair  of  roads,  should  be  appointed, 
at  a  commencing  salary  of  £250  per  annum.  They 
therefore  recommended  that  aa  assistant  borough 
surveyor  be  appointed  accordingly,  and  this  the  council 
agreed  to. 

BUILDINGS. 

Ayr  T.C  —A  scheme  has  been  adopted  for  the  provision 
of  a  new  hospital  for  consumption  at  an  estimated  cost  of 
£1,200. 

Bexhill  T.C— The  surveyor,  Mr.  G.  Ball,  has  been 
instructed  to  prepare  plans  and  estimates  for  an  entrance 
to  the  Colonnade  by  means  of  a  subway,  or  covered 
staircase,  or  eteps. 

Blackpool  T.C— A  water-filtering  plant  is  to  be 
installed  at  the  Cocker-street  public  baths. 

Burnham-on« Crouch  U.D.C— It  has  been  decided  to 
erect  a  fire  station,  public  convenience,  and  ambulance 
store. 

Campbeltown  T.C — Miss  Greenlees,  Burnbank,  has 
given  a  sum  of  £1,000  to  the  corporation  for  the  erection 
of  a  sanatorium  pavilion. 

Cheshire  C.C. — A  new  school  is  to  be  built  at  Ashton- 
on-Mersey  at  an  estimated  cost  of  £5,000. 

Cleethorpss  U.D.C — The  surveyor,  Mr.  C.  H.  Waith- 
man,  has  been  instructed  to  prepare  estimatts  and  speci- 
fications for  the  erection  of  a  shelter  in  reinforced 
concrete  and  terra-cotta  at  the  junction  of  Alexandra-road 
and  Sea-road. 

Coatbridge  T.C —The  tender  of  Messrs.  W.  Bain  and 
Co.,  at  £1,165,  has  been  accepted  for  the  erection  of  an 
hospital  for  consumption,  and  plans  have  been  approved 
for  additions  io  the  fever  hospital. 

Coyentry  T.C — Extensions  are  to  be  made  at  the 
public  baths  at  an  estimated  co6t  of  £15,000. 

Cumberland  C.C— The  Highways  Committee  have 
decided  to  recommend  to  the  county  council,  which 
meets  next  week,  that  the  old  Portinscale  Bridge  should 
be  saved  by  grouting  and  that  Sir  Francis  Fox  should 
supervise  the  work.  Two  local  gentlemen  undertook  to 
refund  to  the  council  the  estimated  sum  for  the  work  if, 
after  three  years'  testing,  the  bridge  proved  to  be 
insecure  for  the  heaviest  traffic.  How  far  this  influenced 
the  Highways  Committee  is  not  known. 

Dublin  T.C.  -A  scheme  for  the  erection  and  mainten- 
ance of  a  new  art  gallery  is  to  be  financially  assisted  by 
the  council  to  the  extent  of  £22,000  provided  that  a  free 
site  is  found  and  a  sum  of  £3,000  privately  subscribed. 
East  Ham  T.C-  The  plans  of  the  surveyor,  Mr.  J.  E.  W. 
!  proved  for  the  new  fire  station  to  be 
built  on  the  town-hall  site.  Mr.  Birch  will  supervise 
the  building  operations. 

East  Riding:  C  C— The  education  committee  have 
accepted  the  tender  of  Mr.  J.  T.  Levitt,  of  Bull,  at 
£1,995,  for  alteration-  and  additions  to  the  C  ttinebam 
-  h"  1 


m  Falkirk  T.C. —A  sanatorium  is  to  be  erected  on  a  site 
adjacent  to  the  fever  hospital,  at  an  estimated  cost  of 
£7,403. 

Helensburgh  T.C— It  has  been  agreed  to  rebuild  the 
sea-wall  between  Glasgow-street  and  Ardencaple  Castle, 
which  was  erected  at  a  cost  of  between  £3,000  and 
£4,000  five  years  ago.  In  the  November  gales  breaches 
were  made  in  the  wall,  and  other  parts  showed  signs  of 
giving  way. 

Hythe  T.C— Hans  have  been  approved  for  the  rebuild- 
ing of  the  public  baths. 

Lowestoft  T.C. -The  suive)  or,  Mr,  G.  H.  Haruby,  has 
prepared  plans,  which  the  council  has  approved,  for  the 
erection  of  a  concert  pavilion  at  an  estimated  cost  of 
£1,300. 

Maesteg  U.D.C— The  surveyor,  Mr.  S.  J.  Harpur,  has 
been  instructed  to  prepare  plans  for  new  municipal 
offices. 

Middlesbrough  T.C— A  new  police  station  is  to  be 
built  at  an  estimated  cost  of  £2,640. 

Newry  U.D.C— A  scheme  has  been  prepared  for  the 
extension  of  the  bridge  at  the  town-hall  and  additions  to 
the  municipal  buildings  at  an  estimated  cost  of  £2,500. 

Omagh  U.D.C— A  committee  has  been  appointed  to 
carry  into  effect  a  project  for  building  a  new  town  hall 
in  the  rear  of  the  premises  occupied  by  the  council,  and 
to  provide  in  connection  therewith  suitable  accommoda- 
tion for  the  municipal  technical  classes. 

Portsmouth  T.C— Public  lavatories  are  to  be  provided 
and  other  improvements  carried  out  at  Milton  Park  at  a 
cost  of  £500. 

Shropshire  C.C— A  secondary  school  is  to  be  provided 
at  Bishop's  Castle  at  an  estimated  cost  of  £5,000. 

Southampton  T.C— The  Health  Committee  have  re- 
ceived authority  to  provide  for  twelve  additional  bed- 
rooms and  certain  small  enlargements  at  the  isolation 
hospital,  at  an  estimated  cost  of  £2,200. 

Stoke-on-Trent  T.C— The  council  have  approved  the 
plans  of  the  borough  surveyor,  Mr.  A.  Burton,  for  a  new 
police-station,  officers'  quarters,  and  superintendent's 
house  at  Fenton,  at  an  estimated  cost  of  £4,600. 

Warwickshire  C.C— The  tender  of  Mr.  J.  Langley,  at 
£2,384,  has  been  accepted  for  the  erection  of  a  handi- 
craft centre  at  Baddesley  Eusor. 

HOUSING  AND   TOWN   PLANNING. 

Carshalton  U.D.C— The  council  have  applied  to  the 
Local  Government  Board  for  authority  to  prepare  a  town 
planning  scheme  for  2,320  acres  of  their  district. 

Coventry  T.C— It  has  been  decided  to  proceed  with 
another  section  of  the  housing  scheme. 

Doncaster  T.C— The  tender  of  Messrs.  Johnson  and 
Moore,  of  Balby,  at  £4,153  is  recommended  for  accept- 
ance for  the  erection  of  fiats  at  Wheatley — ten  with  two 
rooms  and  twenty  with  three. 

Greenwich  T.C— Plans  have  been  approved  for  the 
erection  of  certain  cottages  which  will  form  the  begin- 
ning of  a  garden  suburb  scheme  arranged  on  the 
co-partnership  system. 

Hadleigh  U  D.C.—  Eight  labourers'  cottages  are  to  be 
built  at  a  cost  of  £1,274. 

Lurgan  U.D.C— The  Local  Government  Board  have 
sanctioned  the  scheme  for  the  erection  of  fifty-four 
houses  at  a  cost  of  £10,000,  and  the  architect,  Mr. 
Hunter,  has  been  instructed  to  prepare  plans. 

Richmond  (Surrey)  T.C— The  town  planning  map 
No.  2  has  been  prepared  by  the  borough  surveyor,  Mr. 
J.  H.  Brierley,  in  accordance  with  the  town  planning 
regulations  of  the  Local  Government  Board. 

Wirral  R  D.C.— Authority  has  been  received  from  the 
Local  Government  Board  to  prepare  a  town-planning 
scheme. 

PARKS  AND  OPEN  SPACES. 

Cardiff  T.C— A  sum  of  £250  is  to  be  expended  upon 
the  provision  of  a  pud d ling-pool  for  children  in  Roath 
Park. 
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Carshalton  u.D.C  —  The  council  have  completed 
negotiations  for  ihe  purchase  of  about  twenty  acres 
of  the  most  beautifully  wooded  part  of  the  historic 
Carshalton  Park  as  a  public  pleasure-ground.  The  por- 
tion obtained  contains  the  main  source  of  the  river 
AYandle,  which  here  emerges  from  a  rustic  grotto,  and 
at  once  becomes  a  river  50  ft.  wide,  forming  on  its  way 
the  large  pools  which  are  such  a  remarkable  feature  in 
the  heart  of  the  village. 

Edinburgh  T.C  — The  Games  Sub-Committee  have 
been  asked  to  consider  the  question  of  an  additional 
bowiing-sreen  at  Portobello. 

Poole  T.C.— The  borough  surveyor,  Mr.  S.  J.  Newman, 
lias  been  instructed  to  prepare  a  plan  for  a  pavilion  in 
Poole  Park  at  a  cos*;  not  exceeding  £150. 

York  T.C- -The  Glen  land  at  Heworih  is  to  be  laid  out 
as  a  recreation-ground  at  an  estimated  cost  of  £1,765. 

REFUSE  COLLECTION  AND  DI8PQSAL. 

Littlehampton  U.D.C.— The  tender  of  Messrs.  J. 
Linfield  &  Son,  at  £1,039,  has  been  accepted  for  the 
erection  of  refuse  destructor  buildings. 

Tenby  T.C.— The  council  have  agreed  upon  the  Cornish 
Down  site  as  the  most  suitable  for  the  disposal  of  the 
town  refuse,  and  have  decided  to  purchase  six  dust  carts, 
with  proper  covers  attached,  at  an  estimated  cost  of  £160, 
the  contractor  to  find  horses  and  men. 

ROADS  AND  MATERIALS. 

Aberdeenshire  CO.— It  has  been  decided  to  spend 
£200,  in  addition  to  the  £500  already  voted  and  expended, 
upon  the  repair  of  the  Udny  road  between  Pettyrnuick 
and  Fillycorthie. — The  Alford  District  Committee  have 
decided  to  apply  to  tbe  Road  Board  for  a  grant  towards 
the  estimated  cost  (£10,000)  of  improving  the  main  road 
at  Donside. 

Bairothery  R  D.C— It  has  been  agreed  to  take  over  a 
private  road  leading  to  the  Dublin-road,  thus  .shortening 
the  route  to  Dublin  by  four  miles. 

Barnes  U.D.C.— Sheen-lane  is  to  be  wood  paved  from 
High-street,  to  Upper  Richmond-road,  at  an  estimated 
cost  of  £3,550.  Sheen-lane  being  a  county  main  road, 
application  is  to  be  made  to  the  Surrey  County  Council 
asking  them  for  a  contribution  towards  the  cost. 

Bideford  R.D  C— After  considering  the  recommenda- 
tions of  the  county  council  with  reference  to  the  repair 
of  the  main  roads  in  the  district,  the  rural  district  council 
have  decided  to  divide  the  district  into  five  parts,  and  to 
appoint  a  full-time  labourer  in  charge  of  each  part,  to  be 
responsible  for  it. — The  council  have  approved  of  the 
resolution  of  the  Barnstaple  Rural  District  Council,  asking 
that  legislation  should  be  promoted  dealing  with  the  width 
of  the  wheels  of  motor  lorries,  so  that  they  should  be  at 
a  width  commensurate  with  the  weight  carried. 

Birmingham  T.C.— It  is  necessary  in  connection  with 
the  tramway  extension  that  the  paving  of  Bagley-road 
from  near  Francis-road  to  the  Ivy  Bush  should  be  taken 
up  and  relaid.  It  is  proposed  to  take  up,  trim,  and 
relay  the  existing  blocks  upon  a  new  concrete  founda- 
tion. The  estimated  cost  of  the  foundation  and  relaying 
the  blocks,  for  which  a  loan  would  be  granted,  is 
£3,000,  and  the  Works  Committee  recommend  that  the 
Finance  Committee  be  instructed  to  borrow  the  amount, 
in  order  that  the  work  may  be  proceeded  with. — In  the 
opinion  of  the  Works  Committee  it  is  expedient  that  a 
continuation  and  improvement  of  Cotterill's-lane  should 
be  carried  out  from  Treaford-lane  to  Stechford-lane. 
Arrangements  have  been  made  for  sufficient  land  to  be 
surrendered  to  tbe  corporation  free  to  enable  the  road 
to  be  made  50  ft.  wide.  The  estimated  cost  of  the  work 
is  £4,670. 

Bournemouth  T.C.— The  council  have  approved  the 
plans  of  the  borough  surveyor,  Mr.  F.  W.  Lacey,  for  a 
drive  and  bridge  at  Bo°combe  Chine,  linking  up  the 
Undercliff  aud  the  East  Overcliff  Drive,  at  an  estimated 
cost  of  £8,000. 

Bridgwater  R.D. C— The  question  of  a  new  road  at 
Huntspill  has  been  again  before  the  council,  and  a  plan 
or  scheme,  which  is  estimated  to  cost  about  £400,  has 
been  forwarded  to  the  Works  Committee  of  the  Somerset 
County  Council. 

Caine  T.C. — Kerbing  work  is  to  be  carried  out  in 
several  streets,  and  the  pavement  of  Church-street 
relaid  with  granolithic  paving. 

Celbridge  No.   2  (Dublin)  U,D.C.-Tbe  application  of 

the  county  surveyor,  Mr  Collen,  for  £650  to  be  expended 


on  steam  rolling  during  the  coming  year  has  been 
approved. 

Chippenham  R.D.C.— The  surveyor,  Mr.  A.  H.  Lapham, 
has  recommended  tbe  purchase  of  a  tar  sprinkler  on 
wheels,  aud  the  council  have  kstructed  him  to  supply 
further  particular  at  the  next  meeting. 

Cork  R.D.C.— It  has  been  decided  that  all  the  roads  in 
the  Firmount  electoral  division  be  handed  over  to  the 
county  surveyor,  Mr.  J.  T.  Murphy,  to  be  maintained  by 
direct  labour  during  the  ensuing  five  years. — A  new 
road  is  to  be  constructed  from  Wise's  Bridge  to  Kenry 
Pike  schools  at  a  cost  of  £560. 

East  Preston  R.D. C. -The  surveyor,  Mr.  H.  Vail,  has 
prepared  an  interim  report  on  a  road-widening  scheme 
at  Hangleton,  FerriDg,  the  cost  of  which  he  estimates  at 
£350. 

Edmonton  U.D.C.— Road  improvements  estimated  to 
cost  £1  3S2"are  to  be  carried  out  at  the  Green. 

Hackney  B.C.— An  offer  of  a  free  grant  of  £7,000  lias 
beeii  made  to  the  council  by  the  Road  Board  towards  the 
cost  of  repairing  macadam  roads  subjected  to  motor- 
omnibus  traffic,  in  order  to  enable  them  to  bear  this* 
class  of  traffic.  This  is  the  second  grant  to  be  made 
to  a  London  authority  for  this  purpose,  Stoke  New- 
ington  having  been  granted  £1,000  a  few  weeks 
ago  — The  borough  council  are  recommended  by  its 
Works  and  General  Purposes  Committee  to  take  steps 
(if  necessa'y)  for  presenting  a  petition  against  the  London 
County  Council  Tramways  (Trolley  Vehicles  and  Im- 
provements) Bill  to  be  introduced  next  session.  "  No 
provision,"  the  report  adds,  "  is  made  for  any  recoup- 
ment to  the  borough  council  in  respect  of  the  heavy 
additional  cost  of  road  maintenance  which  will  be  thrown 
upon  the  council  by  reason  of  the  plying  of  the  trolley 
vehicles  on  the  roads." 

Harrogate  T.C— -The  borough  surveyor,  Mr.  C.  E. 
Rivers,  has  receive'd  instructions  to  prepare  a  plan  for 
widening  the  carriage  way  of  Cornwall-road,  and  also 
for  dealing  with  surface  water. 

Hitchin  R.D. C— Road  improvements  estimated  to  cost 
about  £900  are  to  be  carried  out. 

Horsham  U.D.C— It  has  been  agieed  to  purchase  the 
frontage  of  certain  premises  for  the  straightening  off  of 
a  bend  from  North- street  to  Park-street  at  a  cost  of 
£750,  of  which  the  Road  Board  offered  to  contribute 
£300,  the  purchase  to  be  subject  to  the  sanction  of  the 
Local  Government  Board. 

Huntingdon  T,C— The  borough  surveyor,  Mr.  E. 
Boiisson,  has  prepared  plans  for  a  new  street  on  the 
Cromwell  House  estate. 

Islington  B.C.— The  Works  Committee  recommend 
that  applications  be  made  to  the  Road  Boaul  for  grants 
in  respect  of  the  cost  of  paving  and  repm-icg  works  in 
the  following  roads  :—  Green-lanes  (from  Highbury  New- 
road  to  Paradise-road),  Newington-green,  llildmay-park, 
Canonbury-road,  New  North-read,  Highbury-park,  and 
Blackstock-road.  The  total  cost  of  these  works  is  esti- 
mated at  £22,432.  There  are  in  Islington,  it  was  elicited, 
124  miles  of  streets,  of  which  103'}  are  macadam- 
paved— that  is  to  say,  in  the  words  of  the  Works  Com- 
mittee, with  a  material  which  "  will  not  withstand  the 
destructive  effect  of  the  motor- omnibuses." 

Kingston  T.C. —Advertisements  are  to  be  issued 
inviting  tenders  for  the  making-up,  under  the  Private 
Streets  Works  Act,  of  Woodbines-avenue. 

Lewisham  B.C.— The  borough  surveyor,  Mr.  E.  van 
Putten,  has  bubmitted  a  new  form  of  street  name  board, 
consisting  of  cat-iron  letters  screwed  on  to  boards,  and 
the  Works  Committee  have  authorised  him  to  obtain  a 
supply  of  letters,  which  are  lis.  6d.  per  gross,  and  to 
erect  some  of  the  boards  where  required. 

Liskeard  R.D.C— It  has  been  agreed  to  carry  out,  "as 
far  ae  practicable,"  the  proposition  of  the  county 
surveyor,  Mr.  A.  Brookes,  that  in  the  forthcoming  maiu 
reads  estimates  it  should  be  arranged,  when  practicable, 
that  permanent  lengthsmen  should  be  appointed  to 
definite  sections,  with  a  view  to  more  effic;ent  hedging, 
ditching,  and  cleaning  of  water-tables. 

Poole  T.C—  The  council  have  approved  ihe  plan  and 
estimate  of  the  borough  surveyor,  Mr.  S  J.  Newman, 
for  providing  surface  water  diainage  for  Parkstone- 
avenue  and  adjacent  roads,  at  an  estimated  cost  of  £941. 

Swansea  T.C— In  connection  with  the  Castle-street 
widening  scheme,  by  which  a  bottle-neck  in  the  very 
centre  of  the  town  has  been  removed,  the  corporation 
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Lave  concluded  negotiations  for  the  acquisition  of  a 
further  property  belonging  to  Mr.  Benjamin  Evans,  of 
Llanfair  Grange,  Llandovery,  for  the  sum  of  £b,000.  It 
is  the  intention  to  throw  most  of  this  site  into  the  public 
roadway,  by  which  means  a  shaip  turn  leading  fioni 
Temple-street  into  Castle-street  will  Le  obviated,  and 
will  also  permit  of  the  tramway  section  being  join,  d  up 
at  this  point. 

Wellingborough  U.D.C.-  Application  has  been  made  to 
the  Road  Board  for  a  grant  in  aid  of  widening  the 
London-road  and  Canon-street,  estimated  to  cost  £5,002. 

West  Riding  G.C.- It  is  proposed  to  spend  £7,000  in 
the  ensuing  year  on  tar-spraying,  and  ilis  hoped  to  recover 
1  of  that  sum  from  the  Road  Board. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 
Antiovsr  T.C.-  Extensions  to  the  seweiage  woiks  are 
lo  be  urdeitaken  at  a  cost  of  £3,000. 

Birmingham  TC.-The  Works  Committee  have 
accepted  the  tender  of  Mr.  G.  P.  Trenthani  at  £727  for 
relaying  part  of  the  sewer  in  Hagley-road.  The  com- 
mittee  also  proiose  to  deal  with  the  sewage  in  the  Hay 
Hall  estate,  i'ardley,  and  the  adjacent  aiea  of  Tvstley, 
and  to  cany  the  storm  water  into  the  river  Cole  which 
adjoins,  by  providing  new  sewers  from  Hay  Mills  to 
Rushey-lane  and  Wharf-lane,  and  connecting  ;he  same 
up  so  as  to  foim  an  extension  of  the  existing  scheme  for 
sewering  iLe  district.  The  estimated  cost  of  carrying 
out  the  v\hoie  of  the  suggested  new  works  is  £8,700. 

Cambridge  T.C.— The  sewers  in  Biookfields  is  to  be 
relaid  at  a  cost  of  £260  under  the  direction  of  the 
borough  surveyor,  Mr.  J.  Julian. 

Cannock  R.D.C.— The  tender  of  Messrs.  Martin  and 
Eleuiant,  at  £5,010,  has  been  accepted  for  the  construc- 
tion of  Littlewood  sewage  outfall  works. 

Cravessnd  T.C.— The  borough  suiveyor,  Mr.  F.  T. 
Grant,  has  been  authorised  to  prepare  plans  for  a  public 
convenience  in  Queen-street. 

Lambeth  B.C.— The  council  have  at  length  secured  the 
sanction  of  the  London  County  Council  to  the  construc- 
tion of  an  uuderground  convenience  on  the  triangle  at 
Kennington-gate. 

Liaersedge  U. B.C.— The  extension  of  the  sewage  dis- 
p  isal  works— which  also  serve  Cleckheaton  and  portions 
of  G  unereal  and  llunsworth— is  to  be  carried  out  at  an 
estimated  cost  of  £17,000.  The  original  works,  which 
cost,  with  trunk  sewers  and  the  drainage  of  the  township, 
about  £40,000,  have  not  for  some  time  been  adequate 
for  their  purposes,  and  the  West  Riding  Rivers  Board 
have  been  urging  the  duty  of  extension  upon  the  district 
council.  Additional  land,  costing  £2,800,  has  been 
acquired,  and  over  £14,000  is  to  be  spent  in  new  tanks, 
filters,  sceening-chambers,  &c,  according  to  a  design 
by  Mr.  A.  Rotuera,  m.inst.M.o.E  .  surveyor  and  engineer 
to  the  council.  The  normal  flow  of  sewage  to  the 
works  is  about  1,100,000  gallons  per  day.  The  method 
of  treatment  is  by  precipitation  with  lime  in  the  first 
instance,  and  afterwards  by  filtration  and  land  treatment. 
Cnder  the  agreement  with  neighbouriug  authorities,  the 
burden  of  the  extra  capital  cost  will  be  distributed  among 
the  different  townships  in  agreed  proportions,  or  failing 
agreement,  by  arbitration. 

Skirlaugh  (Yorks)  R.B.C  -Sewerage  works  are  to  be 
carried  out  at  Bilton,  including  the  construction  of  a 
new  main  sewer  along  the  main  road  passing  through  the 
village. 

Thetford  T.C.- Drainage  extension  works  are  to  be 
carried  out  in  the  Bury-road  at  a  cost  of  £298. 

Woking  U  D.C.-Tne  tender  of  Messrs.  Hardy  and  Co., 
156,  has  been  accepted  for  the  Hook  Heath  main 
drainage  scheme. 

WATER,  CA8,  AND  ELECTRICITY. 

Aberdeen  T.C. -Tenders  are  being  invited  for  addi- 
tional generating  plant  at  an  estimated  cost  of  £15,510. 

Alloa  T.C.-Two  Venturi  metors  for  the  waterworks 
are  to  b  rj  for  £381. 

Alnwick  R.B.C.-A  scheme  has  been  adopted  for  a 
new  wat<  r  supply  to  cost  £1,0 

Chapel-en-le-Fhth  R.o  C -The  question  of  the  water 

'  lolee   and  district   has   occupied  the 

:   for  some  years     The  storage  accommodation 

proved  insufficient  to  t.de  over  the  dry  periods,  and  all 


the  available  springs  had  been  utilised.  It  was  decided 
to  build  another  concrete  service  reservoir  of  \-\  million 
gallons  capacity,  abandoning  the  old  reserve  formed  in 
1887  and  using  the  ground  it  occupied,  and  additional 
land  to  be  acquired,  for  the  purpose.  Sanction  was 
obtained  from  the  Local  Government,  Board  last  autumn 
to  a  loan  of  £4,000.  Tendeis  were  invited,  and  the  con- 
tractors, Messrs.  Daniel  Eadie  and  Co ,  Ltd  ,  of  Stock- 
port, are  now  constructing  the  new  reservoir,  with  a  view 
to  having  it  ready  for  use  early  in  the  summer,  when  it 
is  auticipated  there  will  be  sufficient  water  stored  to 
supply  tlie  village  and  surrounding  district  for  some 
months  during  the  driest  season.  The  engineers  are 
Messrs.  Brady  and  Partington,  Chapel-en-le-Frith. 

Croydon  T.C— A  well  for  a  water  supply  is  to  be  sunk 
at  an  electricity  works  at  an  estimated  cost  of  £1,200. 

Garwen  TB.-A  new  gas-making  plant  is  to  be 
installed  at  an  estimated  cost  of  £25,000. 

Dunbar  T.C— Impiovements  are  to  be  made  in  the 
water  supply  at  at  estimated  cost  of  £20,000. 

Elgin  T.C-  It  has  been  agreed  to  proceed  with  the 
formation  of  a  reservoir  at  Morristou,  leading  the  water 
from  the  Blackhills  system  to  that  reservoir,  and  from 
ihere  back  to  the  town,  so  as  to  supply  the  higher 
portions,  leaving  the  lower  portions  of  the  town  to  be 
supplied  from  Easterton. 

Clasgow  T.C  — The  tender  of  R.  MacLaren  &  Co., 
Limited,  at  £12,145,  has  been  accepted  for  the  supply  of 
cast-iron  pipes  and  special  castings  for  the  Craigmaddie 
reservoir  scheme.  It  has  been  decided  to  carry  out 
extensions  at  the  Bridgeton  gasworks. 

Howden  R.D.C. — A  report  from  Mr.  Percy  Griffith, 
m  inst  c  e.,  the  engineer  for  the  Howden  water  scheme, 
was  presented  to  the  council  on  Saturday.  Dealing 
with  the  trial  boring  at  South  New  bald,  Mr.  Griffith 
stated  that  the  results  were  disappointing.  Means  had 
been  tried  to  open  communication  between  the  boring 
and  any  adjacent  fissures,  but  the  effect  was  not  what 
he  bad  expected.  On  the  other  hand,  the  boring  had 
proved  beyond  dispute  the  saturation  level  in  the  chalk, 
and  the  fact  that  water  percolated  very  freely  through 
fissures.  It  was  evident  that  fissures  were  of  compara- 
tively large  area,  so  that  if  they  could  be  located  and 
tapped  a  supply  of  water  would  be  obtained  freely.  He 
recommended  the  deepening  of  the  well  to  90  ft.,  and 
the  driving  of  about  40  ft.  of  adit  transversely  to  the 
valley  at  the  bottom  of  the  well,  or  at  any  other  level 
where  there  may  be  indications  of  the  chalk  being 
fissured.  He  asked  that  expenditure  not  exceeding 
£100  be  authorised,  in  addition  to  the  outlay  already 
incurred — about  £250.  The  council  agreed  to  incur  the 
extra  expenditure. 

h'erthyr  T.C— The  tender  of  Messrs.  Robert McAlpine 
and  Co.,  of  Victoria-street,  Westminster,  at  £232,000, 
has  beeu  accepted  for  the  construction  of  a  storage 
reservoir  at  Pontsticall  in  the  Taff  Fechan  Valley,  Bre- 
conshire. 

Smethwick  T.C — It  is  almost  certain  that  a  second 
installation  of  vertical  retorts  for  the  gas  undertaking- 
will  be  commenced  at  once.  Also  extensive  additions 
and  alterations  to  mains,  new  governors  and  governor- 
house,  high-pressure  installation,  new  fitting  shops  and 
stores,  and  oil  storage  tank.  If  not  this  year,  probably 
next,  a  new  large  gasholder  and  new  purifiers  will  be 
constructed. 

MISCELLANEOUS. 

Barnes  U. B.C. -Tenders  are  being  invited  for  two 
motor  fire  engines  complete. 

Battersea  B  C  —It  has  been  decided  to  raise  the  wages 
of  their  hammermen  and  smiths  by  2s.  a  week,  and  their 
labourers  by  id.  per  hour,  to  bring  them  up  to  the  trade 
union  standard. 

Fulliam  B.C.— It  has  been  recommended  that  the 
borough  surveyor,  Mr.  Francis  Wood,  m.inst.c.u.,  should 
be  allowed  £169  as  travelling  expenses,  to  provide  and 
maintain  a  motor  car  at  his  own  cost  for  use  in  connec- 
tion with  his  duties. 

Clasgow  T.C— A  draft  scheme  of  superannuation  has 
been  prepared  by  the  town  clerk,  the  master  of  works, 
and  the  manager  of  this  tramways  depaitment.  The 
scheme,  which  is  on  the  basis  of  voluntary  contributions, 
applies  to  all  classes  in  the  corporation  service. 

Wem  U.D.C.— A  scheme  is  to  be  carried  out  for  esta- 
blishing a  public  cattle  market  for  tho  town. 
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PERSONAL. 


Mr.  Janif  o  W.  Gordon,  burgh  surveyor  of  Cullen,  died, 
we  regret  to  state,  on  Sunday  last. 

Mr.  Arthur  <  >ddy,  borough  surveyor  of  Yeovil,  has 
been  granted  an  increase  of  salary  of  £25  per  annum. 

Mr.  R.  Chart,  jun.,  has  been  appointed  highway 
surveyor  to  the  Croydon  Rural  District  Council  at  a 
salary  of  £350  per  annum. 

Mr.  H.  R.  Hepworth,  A8SOO.M.IN6T.O.E ,  P.A8.I.,  chief 
assistant  engineer  to  the  county  surveyor  of  the  West 
RidiDg  of  Yorkshire,  has  been  appointed  deputy  county 
surveyor. 

Mr.  J.  B.  Holden,  surveyor  to  the  Budleigh  Salterton 
Urban  District  Council,  has  been  granted  an  increase  of 
salary  in  respect  of  his  duties  as  surveyor  and  inspector 
of  nuisances. 

Sir  Maurice  Filzmaurice,  cm. a.,  m.inst.o.e.,  Messrs. 
F.  R.  Gray,  council  offices,  Sheerness-on-Sea,  and  G. 
Sturgess,  borough  surveyor's  department,  Chelsea,  have 
been  elected  members  of  the  Royal  Sanitary  Institute. 

Mr.  F.  W,  Pearce,  surveyor  to  the  Twickenham 
Urban  District  Council,  has  been  appointed  one  of  two 
delegates  to  the  International  Road  Congress  and  their 
subscriptions  and  expenses  are  to  be  paid  by  the  council. 

Mr.  H.  Edmund  Mathews,  F.B.I  B  a.,  has  been 
appointed  surveyor  to  St.  Bartholomew's  Hospital  in 
succession  to  the  late  Mr.  E.  B.  I'Anson.  Mr.  Mathews  is 
in  partnership  with  his  father,  Mr.  J.  Douglas  Mathews, 
in  the  City  of  London. 

Mr.  F.  R.  Pearson,  who  for  the  last  twenty  years  has 
been  with  Messrs.  Armitage  and  Wolff  (formerly  Mr.  G. 
Faulkner  Armilage),  architects,  of  Altrincham,  has  been 
appointed  as  building  inspector  to  the  Hale  (Cheshire) 
Urban  District  Council.  The  appointment  is  for  a  period 
of  six  months. 

Mr.  C.  Turton,  surveyor  to  the  East  Grinstead  Rural 
District  Council,  has  had  his  salary  increased  by  £15,  with 
a  further  provision  that  he  is  to  receive  21  per  cent  upon 
the  actual  cost  as  certified  for  by  him  under  the  contract 
for  all  new  sewerage  or  waterworks  which  he  shall  be 
called  upon  to  carry  out. 

Mr.  Evan  Thomas,  Beaumaris,  who  succeeded  his 
father  as  surveyor  of  that  borough  twenty-five  years  ago, 
died,  we  regret  to  state,  on  Saturday,  aged  sixty-three 
years.  After  an  accident  eighteen  months  ago  he  had  to 
have  one  of  his  legs  amputated,  and  though  he  resumed 
his  duties  afterwards  he  felt  the  effects  till  his  death. 

Mr.  Bernard  Hartley,  who  has  died  at  his  residence  at 
Pontefract,  at  the  age  of  eighty-five  years,  was  formerly 
surveyor  of  bridges  for  the  West  Riding,  but  retired  on 
a  pension  twenty  years  ago.  He  was  placed  on  the 
Commission  of  the  Peace  for  the  Riding  in  1886,  and 
was  (the  Times  states)  the  oldest  magistrate  in  the 
district. 

Mr.  R.  H.  Jeffes,  surveyor  to  the  Maidens  and  Coombe 
Urban  District  Council,  last  week  delivered  before  the 
members  of  the  New  Maiden  branch  of  the  C.E.M.S.  a 
second  lecture  on  Church  Architecture,  illustrated  by 
many  excellent  lantern  views.  It  was  gi?en  by  gereral 
request,  made  because  of  the  success  of  Mr.  Jeffes'  first 
lecture  on  the  same  subject  in  March  of  last  year. 

Mr.  H.  Gilbert  Whyatt  has  been  transferred  to  the 
•dass  of  a  full  member  of  the  Institution  of  Civil 
Engineers.  DuriDg  the  twelve  years  he  has  been  borough 
engineer  and  surveyor  at  Grimsby  Mr.  Whyatt  has 
carried  out  many  important  works,  aggregating  nearly 
£84,000  on  capital  account  and  over  £243,000  on  revenue 
account.  Among  the  works  may  be  mentioned  a  G-cell 
refuse  destructor  (£11,020),  new  streets  (£9,400),  street 
improvements  (£9,970j,  subways  and  culverts  (£10,400), 
and  many  others.  He  has  now  on  hand  schemes  for 
main  sewers,  part  of  which  will  be  built  on  piles 
£15,500,  and  flood  relief  works  (£8,000). 

Mr.  W.  H.  Makepeace,  borough  sewage  engineer  of 
Stoke-on-Trent,  took  the  chair  recently  at  the  first 
annual  staff  dinner  of  the  sewage  department  of  the 
council,  and,  in  the  course  of  a  statement,  said  that 
during  the  past  fifteen  years  something  like  £250,000 
had  been  spent  in  the  borough  on  works  of  sewage 
disposal.  Of  that  sum  he  personally  was  responsible  for 
the  carrying  out  of  schemes  the  cost  of  which  amounted 
to  about  £150,000.  Judging  from  the  recent  recom- 
mendations of  the  Royal  Commission  on  Sewage  Disposal, 


he  was  afraid  that  the  burden  placed  upon  the  district 
authority,  instead  of  becoming  lighter,  would  be 
increased. 

Mr.  Reginald  Brown,  of  Southall  and  21,  Old  Queen- 
street,  Westminster,  S.W.,  has  been  transferred  from  the 
class  of  Associate-Member  to  that  of  Member  of  the 
Institution  of  Civil  Engineers.  Mr.  Brown  is,  as  is  well 
known,  engineer  and  surveyor  to  the  Southall-Norwood 
Urban  District  Council,  and  is  in  private  practice  as  a 
consulting  engineer  at  Westminster.  He  is  also  a  Fellow  of 
the  Surveyors'  Institution,  a  member  of  the  Institution  of 
Municipal  and  County  Engineers,  and  a  member  of  the 
Royal  Sanitary  Institute.  He  is  the  author  of  several 
professional  papers,  including  "  Artificial  Stone  for 
Footways,"  "  The  Road  Development  Act,"  "  Fire 
Protection  in  Towns,"  "  The  Treatment  of  Gas  Liquor 
in  Relation  to  Sewage,"  and  "  Revolving  Sprinklers  v. 
Fixed  Sprays,"  read  before  various  societies.  He  was  at 
one  time  Lecturer  in  Sanitary  Science  at  the  City  of 
London  College,  and  also  for  the  National  Health  Society, 
and  is  a  well-known  coach  for  various  professional 
examinations.  In  addition  to  his  busy  professional  life 
he  is  an  ardent  Freemason,  and  now  occupies  the  J.W. 
chair  of  the  West  Middlesex  Lodge  ;  is  chairman  of  the 
West  Middlesex  Local  Government  Officers'  Association, 
president  of  the  Southall-Norwood  Rifle  Club,  president 
of  the  West  Middlesex  Small  Holdings  Society,  and 
president  of  the  Southall  and  District  Horticultural 
Society. 


ASSOCIATION  OF  SOMERSET  SURVEYORS. 

ANNUAL     MEETING     AT     BRIDGWATER. 

The  annual  meeting  of  the  Association  of  Somerset 
Surveyors  took  place  at  Bridgwater;  on  Saturday 
last,  when  the  members  were  cordially  received  by 
the  Mayor  of  Bridgwater',  who,  in  an  interesting 
speech,  congratulated  the  association  upon  its 
flourishing  condition. 

Tli is  was  followed  by  the  election  of  officers  for 
the  current  year,  Mr.  F.  Parr,  Assoc. m.inst.c.e.,  borough 
surveyor  of  Bridgwater,  being  unanimously  elected  as 
president  in  succession  to  Mr.  H.  T.  Chapman, 
county  surveyor  of  Somerset,  who  has.  guided  the 
deliberations  of  the  association  for  the  first  two  years 
of  its  career  with  marked  success. 

Mr.  H.  T.  Chapman,  Mr.  W.  A.  Collins,  of  Bridg- 
water Rural  District,  and  Mr.  F.  W.  Jones,  assoc.m. 
inst.c.e.,  Frome,  were  elected  as  vice-presidents ; 
and  Mr.  J.  Ace  Beyno-n,  Frome  Rural  District,  was 
elected  to  the  post  of  Iron,   secretary  and  treasurer. 

The  following  were  elected  to  serve  on  the  Execu- 
tive Committee:  Messrs.  G.  Alves,  borough  surveyor. 
Glastonbury;  T.  G.  Crump,  surveyor,  Rural  District 
Council,  Taunton;  D.  Edwards,  Assoc. m.inst.c.e.. 
borough  surveyor,  Taunton;  .1.  Matihiesoii,  surveyor, 
Rural  District  Council,  Langport ;  C.  H.  Sunderland, 
surveyor,  Midsomer-Norton ;  E.  Stead,  assistant 
county  surveyor,  Somerset. 

The  retiring  president  referred  in  feeling  terms  to 
the  loss  sustained  by  the  association  through  the 
death  of  Mr.  C.  Brown,  the  late  city  surveyor  of 
Wells. 

The  meeting  were  afterwards  the  guests  of  the 
Mayor  of  Bridgwater  at  luncheon,  following  which 
the  new  police  courts,  just  completed  for  the  borough 
from  plans  prepared  by  the  borough  surveyor,  were 
inspected. 

The  members  assembled  in  the  large  court-room  to 
hear  a  paper  read  upon  "Taking  out  Quantities  for 
Sewerage,"  .by  Mr.  F.  Parr,  borough  surveyor  of 
Bridgwater,  and  another  upon  "Road  Maintenance 
in  Rural  Districts,"  by  Mr.  L.  Caplen,  surveyor  to 
the  Yeovil  Rural  District  Council.  The  latter  paper 
raised  a  keen  discussion  upon  the  question  of  ade- 
quate locomotion  for  surveyors,  the  size  of  macadam 
best  -adopted  to  withstand  traffic,  and  the  practica- 
bility or  otherwise  of  using  templates  for  grading  the 
cross-section  of  highways    uniformly. 

Discussion   upon   the  paper   read    by   the    pr< 
was  postponed  to  a  future  meeting. 

About  forty  took  part  in  the  day's    pn  oe  ding-. 


Newbury  Town  Hall — To  take  the  place  i  i   the  old 

town  hall  at  Newbury,  Berkshire,  which  has  been  de- 
molished   for   street    improvements,    the    corpo 
have  decided  to  alter  the  present  corn  exchange   so 
as  to  adapt  it  for  the  double  purposfe  of  a  town  hall 
and  an  exchange. 
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THE  ROAD  PROBLEM. 


JONESWAY"   METAL   ARMOUR. 

A  pamphlet  issued  by  "  Jonesway,"  Hampton-in- 
\rden,  sets  out  a  number  of  reasons  for  the  intro- 
duction and  advocacy  of  the  "Jonesway"  metal 
armour  for  roads.  The  material  is  a  specially  pre- 
pared one  in  plates  10ft.  by  2ft.;  it  is  ductile,  and 
is  claimed  to  resist  a  crushing  weight  of  no  less  than 
■  and  to  cover  and  distribute  the  moving  load 
over  a  larger  area  at  a  small  cost.  The  local  taxation 
returns  are  quoted  in  the  pamphlet  as  proving  that 
the  armour  is  a  necessity  to  the  community  from  the 
iinancial  point  of  view,  or,  in  other  words,  that  a 
stronger  road  is  required  in  OTder  to  resist  the  destruc- 
tive forces  now  at  work.  The  .armour  is  stated  to 
have  a  minimum  endurance  of  fifteen  years.  It  can 
be  laid  down  with  great  rapidity,  and  among  the 
results  of  its  use  are  lower  costs  in  the  matters  of 
haulage  and  labour,  and  a  reduction  of  dust  and  mud. 
J  i  jnTv  used  on  one-third  the  width  of  the  road— 
namely,  the  centre— it  will,  it  is  pointed  out,  prove 
economical  by  protecting  the  foundation,  retaining 
the  shape  of,  and  attracting  the  fast  and  heavy  traffic 
to  the  strongest  part  of  the  road. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President— Mr.   R.  J.   Thomas,   m.inst.c.e. 
County  Surveyor,  Buckinghamshire. 


EASTERN  DISTRICT. 

An  Eastern  District  meeting  is  to  be  held  at  the 
New  Middlesex  County  Council  Buildings.  West- 
minster, and  Lyons'  Victoria  Mansions  Restaurant, 
Victoria-street,  Westminster,  on  Friday,  February  7th. 

Programme. 
3  p,TO. — Meet  at  the  Middlesex  County  Council  Offices 
(in    course    of    construction)  opposite  West- 
minster Abbey,  and  inspect  buildings  under 
the    guidance    of     Mr.     H.     T.     Wakelam, 

M.INST.C.E. 

4.30  p.m.— Meeting  of  the  Eastern  District  Executive 
Committee  at  the  offices  of  the  institution, 
11  Victoria-street,  Westminster. 
6.30  p.m.— Dinner  of  the  institution  at  Lyons'  Victoria 
Mansions  Restaurant  (Victoria-street.  West- 
minster).   Tickets,  3s.  6d.  each. 
7.30    p.m.— Paper    on    "Sterilisation,"    with    special 
reference  to  the  ultra-violet  rays  process,  b; 
Dr.  Thresh,  followed  by  a  short  discussion. 
8.30  p.m.— Discussion  on  points  of  interest  or  difficul- 
ties arising  in  the  ordinary  course  of  practice, 
to  be  introduced  briefly  by  members  present 
at  the  meeting.   Important. — It  will  probably 
be  generally  agreed  that  the  number  of  points 
of    more    or    less    interest    and    importance 
which,  while  not  sufficient  to  form  the  sub- 
ject of  a  paper,  might  be  profitably  discussed 
by  the  members  of  the  institution  must  be 
very  great,  and  members— both  senior  and 
junior— and  particularly  those  in  the  Eastern 
District,  are  urged  to  give  to  the  hon.  secre- 
tary notice  of  any  points  they  desire  to  put. 
iorward  for  discussion    at    least    one   week 
before  the  date  of  the  meeting. 
In  order  that  the  necessary  arrangements   tnaj    be 
made,  members  must  give  notice  of  their  intention  to 
sent  to  the  hon.  d'strict  secretary  not  later  than 
Monday,  February  3rd.    Remittance  for  dinner  ticket., 
be  sent  to  the  general  secretary  in  accordance 
•   urate  printed  notice. 
Memo  q   ested  to  make  a  special  effort  to 

this  meeting  and,  if  convenient,  the  dinner.    A 
ended  to  members  of  the  insti- 
I  :■      in  District  to  attend  the  meet- 
ion. 

B.  J.  Elfom>,  a.  Fidler. 

Hon.  h,  trici  Chairman, 

Borough  Engin 
Nortfcatapl  ■ 

EAST    MIDLAND    DISTRICT. 

The   La-'    Midland    Di.-trict    meeting    at   Newark, 


SOUTHERN    DISTRICT   MEETINC. 

A  meeting  of  the  Southern  District  will  be  held  at 
Southampton   on  Saturday,  February  22nd  next. 

NORTH-EASTERN   DISTRICT. 

A  meeting  of  the  members  of  the  North-Eastern 
District  will  be  held  in  Leeds  on  Saturday.  March  8th. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL  MEETINC  AND  TOWN-FLANNiNC  CONFERENCE. 

The  Fortieth  Annual  General  Meeting  and  Con- 
ference with  delegates  from  local  authorities  on 
Housing  and  Town  Planning  will  be  held  at  Great 
Yarmouth  on  July-  23rd,  24th,  25th  and  26th  next. 
Those  desirous  of  reading  papers  at  either  of  these 
meetings  are  requested  at  once  to  communicate  with 
me. 

By  order  of  the  Council, 
Thomas  Cole, 

11   Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

President— Mr.    Frank   Latham,    m.inst.c.e.i.,    f.s.e., 
Borough    Engineer   and   Surveyor,   Penzance. 


COUNCIL     MEETINGS. 

The  following  council  meetings  have  been  arranged: 
February  22nd,  Newcastle-on-Tyne ;  March  26th, 
London;  April  30th,  London;  May  31st,  Manchester; 
June  28th,  London;  July  30th,  London. 

WESTERN   DISTRICT. 

A  meeting  (of  which  full  programme  will  be  issued 
later)  will  be  held  at  Birmingham  on  Saturday, 
February  8th  or  15th. 

GENERAL    MEETINC. 

A  visit  will  be  paid  to  the  Building  Exhibition  at 
Olympia  on  April  12th,  by  kind  permission  of  the 
promoters.    Full  particulars   will   be   issued   later. 

B.  Wyand, 
39  Victoria-street,  S.W.  Secretary. 


ROVAL  SANITARY  INSTITUTE. 


A  sessional  meeting  of  the  institute  will  be  held  at 
90  Buckingham  Palace-road  on  Tuesday,  February  11th, 
at  7.30  p.m.,  when  a  discussion  will  take  place  on 
"  The  Eighth  Report  of  the  Royal  Commission  on 
Sewage  Disposal,  on  Standards  and  Tests  for  Sewage, 
and.  Sewage  Effluents  Discharging  into  Rivers  and 
Streams/'  to  be  opened  by  Samuel  Rideal,  d.sc,  f.i.c, 
j. p. 

The  following  hope  to  be  present  and  take  part  in 
the  discussion:  A.  P.  I.  Cotterell,  m.inst.c.e.,  Bristol; 
Gilbert  J.  Fowler,  d.sc,  f.i.c,  Manchester;  George 
A.  Hart,  Leeds;  Prof.  A.  Bostock  Hill,  m.d.,  m.sc, 
Birmingham ;  Lieut-Colonel  A  S.  Jones,  v.c, 
m.inst.c.e..  Finchampstead ;  W.  Kaye-Parry,  f.r.i.b.a., 
m.inst.c.e.,  Dublin;  Baldwin  Latham,  m.inst.c.e., 
London;  E.  G.  Mawbey,  m.inst.c.e.,  Leicester; 
George  Reid,  m.d.,  d.p.ii.,  Stafford;  J.  D.  Watson, 
m.inst.c.e.,  Birmingham;  H.  MacLean  Wilson,  m.d., 
b.sc,  Wakefield. 

General  discussion  is  invited. 

The  chair  will  be  taken  at  7.3U  p.m.  by  Colonel  T. 
Walter  Harding,  d.i...  J.p.,  ll.d. 

E.  White  Waalis, 

Secretary. 


Street  Moving  Stairways — Lord  Montagu  of  Beau- 
lion,   president   of  the  Automobile    Club,   giving  evi- 
dence before  the  House  of  Commons  Select  Committee 
on  Motor  Traffic  lately,  advocated  moving  stairway 
at  points   where  traffic  was  specially  congested. 

Damages  against  Council  and  Contractor.— In  tin 
King's  Bench  Division  yesterday,  before  Mr.  Justice 
Darling  and  a.  special  jury,  Mrs  Ellen  Newcombi 
widow,  of  Pur  ley,  was  awarded  £1,000  damages  against 
Mr.  Edward  Ye  wen,  contractor,  and  the  Croydon 
Rural  District.  Council,  for  tdie  Loss  of  her  im 
Charles  T.  Newcombe,  a  commercial  traveller,  aged 
sixty-four.  Ho  fell  into  a  trench  dug  in  the  road  by 
the  defendani      for    sewer    <  taming    faita] 

"I.e. 

fudge  i  e     rid   accordingly. 
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APPOINTMENTS  VACANT. 


Official  and  similar  advertisements  reooived  up  to  4.30  p.m.  on 
Thursdays  will  ba  Inaartad   in  the  following  day's  Issue,  but  then 

responsible  for  their  despatch  ar»  recommended    to  arrange   thai    they 
•hall  reach  The    Subtitob  office  by  noon  on    Wednesdays  to 


their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  easts  of  emergency  only,  be  telephoned  (No.  1369  tfolborn), 
subject   te>    later   confirmation   by   letter. 


ASSISTANT      INSPECTOR      OF     'NUISANl   Eg 
February  1st.— Corporation  of  Reading.    £80— £100.- 
Mr.  W.  S.  Clutterbuck,  town  clerk. 

ENGINEERING  ASSISTANT.  —  February  tort.— 
Municipal  Engineer's  staff  in  Northern  town.  £180 
pec  annum.— Box  1,217,  office  of  The  Surveyor  24 
Bride-lane,  Fleet-street,  E.C. 

SANITARY  INSPECTOR— Febmary  1st.— Edmon- 
ton Urban  District  Council.  £100— £120.—  Mr.  W.  F. 
Payne,  clerk. 

CLERK  OF  WORKS.  —  February  3rd.  —  Alsager 
Urban  District  Council.  £2  per  week.— Mr.  H.  V. 
Lynam,  surveyor. 

INSPECTOR  OF  NUISANCES  AND  BUILDING 
SURVEYOR.— February  4th.— Ohristdhnrdh  Rural 
District  Council.    £90.— Mr.   A.   Druitt,  clerk. 

ROAD  SURVEYOR.— February  6th.— Norfolk  County 
Council.  £130— £160.— Mr.  G.  Christopher  Davies, 
clerk,  The  Shirehouse,  Norwich. 

SURVEYOR'S  JUNIOR  ASSISTANT.— Fehruarj  7th 
— Weybridge  Urban  District  Council.    £5(J  per  annum. 
-Mr.  John  S.  Crawshaw,  surveyor. 

SURVEYOR  OF  HIGHWAYS  AND  INSPECTOR 
OF  NUISANCES.— February  81 !,.-  Skirlaugh  Rural 
District  Council.  £250.— Mr.  C.  W.  Hobson.  clerk. 
Beverley. 

ASSISTANT  SANITARY  INSPECTOB.— February 
8th.— Corporation  of  Southport.  £80— £100.— Mr.  J.  E. 
Jarratt,  town  clerk. 

INSPECTOR  OF  NUISANCES. -February  8th.— 
Bradford  Corporation.  £85  per  annum.— Mr.  F. 
Steven;-,  town  clerk. 

INSPECTOR  OF  NUISANCES.— February  8th.— 
Failsvvort'h  Urban  District  Council.  £135  per  annum.. 
—Mr.  H.  C.  Broome,  clerk. 

INSPECTOR    OF    NUISANCES.— February    8th.  - 
Cosford   Rural  District   Council.     C100  per   annum. - 
Mr.  A.  Newman,  clerk. 

SURVEYOR.— February  8th.— For  the  borough  of 
Clifton  Dartmouth  Hardness  (Corporation  of  Dart- 
mouth).— Mr   S.  J.  Pope,  town  clerk. 

BOROUGH  ENGINEER'S  ASSISTANT.— February 
10th. — Corporation  of  Accrington.  £100  per  annum. — 
Mr.  William  J.  Newton,  borough  engineer. 

QUANTITY  SURVEYOR.— February  lOth.-Beck- 
enham  Education  Committee.— Mr.  F.  Stevens,  clerk, 
Council  Offices,  Beckenham. 

BOROUGH  ARCHITECT.  —  February  11th.— Cor- 
poration of  Swansea.  £500  per  annum. — Mr.  H. 
Lang  Coath,  town  clerk. 

CLERK  OF  WORKS.— February  13th.— Nantwich 
Rural  District  Council.  £2  10s.  per  week.— Mr.  H.  G. 
Atkinson,  clerk. 

INSPECTOR  OF  MAIN  ROADS.— February  15th.- 
Warwickshire  County  Council.  £175— £210  per  annum. 
— Mr.  John  Wiimot,  county  surveyor. 

ASSISTANT  BOROUGH  SURVEYOR.— February 
19th. — Corporation  of  Richmond  (Surrey).  £250  per 
annum. — Mr.  Henry  Sagar,  town  clerk. 

ASSISTANT  ENGINEERS.  —  May  1st— Indian 
Public  Works  and  State  Railway  Departments.— 
Secretary,  Public  Works  Department,  India  Office, 
London,  S.W. 

JUNIOR  ENGINEERING  ASSISTANT  (Tempo- 
rary).—No  date.  The  Road  Board.  £250  and  travel- 
ling expenses.  —  Mr.  W.  Rees  Jeffreys,  secretary, 
Queen   Anne's    Chambers,   Westminster. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  in  the  following  day'e  Issue,  but  these 

reeponeible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Suevetob  office  by  noon  en  Wednesdays  to  ensure 
thsir  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1369  Boleom), 
subject   to    later   con/irmation   by   letter. 


LLANGOLLEN.— February  26th.— Designs  for  laying 
out  a  pleasure  garden,  for  the  Llangollen  Urban  Dis- 
trict Council.  A  prize  of  2  guineas  is  offered.— Mr. 
J.  W.  Hughes,  surveyor. 


RANGOON.— March  1st.— Designs  for  municipal 
buildings.  Premiums  are  offered  of  £300.  £200,  and 
£100.— The  Clerk  to  the  Rangoon  Municipality. 

WINNIPEG.— March  1st— Designs  for  city  hall. 
Limited  to  British  architects  in  Canada.  Premiums 
are  uttered  of  5,000  dols..  3,000  dels.,  and  2  000  dols.— 
Tee  Clerk. 

BARNET.— April    29th.— Designs    for    schen* 
the  erection  of  new  municipal  office,-    at  a    cost   not 
exceeding   £4.000,     for     the     Barnet    Urban     District 
Council.    Premiums  of  £25,  £15,  and  £H>  are  offered. 

Mr.  H.   W.  Poole,  clerk,  40  High-street,  Barnet. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  reoelved  up  to  4.30  p.m.  on 
Thursdays  will  ba  Inserted  in  the  following  day'e  Issue,  but  these 

responsible  for  their  despatch  are  recommended  to  arrange  that  they 
ehall  reach  The  Subveyoh  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Holbom), 
subject   to  later  con/irmation  by  letter. 


Buildings. 

HYDE — February  4th. — For  erecting  mild  steel  roof 
principals  for  public  hall,  for  the  corporation.  -Mr. 
Thos.  Brownson,  town  clerk. 

WATFORD.— February  4th.— For  the  erection  of 
a  new  sub-station  and  extensions  bo  existing  sub- 
-t, it  on,  for  the  urban  district  council. — Mr.  W.  Hud- 
son, clerk. 

STAFFS.-  February  6th. — For  the  election  of  a 
school,  for  the  Education  Committee. — Mr.  G.  Bal- 
four, director  of  education.  County  Education  Offices, 
Stafford. 

DEVON. — February  6th. — For  rebuilding  a  bridge  in 
reinforced  concrete,  for  the  county  council. — Mr.  F. 
Bailey,  clerk. 

CLEETHORPES.— Februarj  7th.— For  building  a 
shelter  in  reinsforeed  concrete,  for  the  urban  district 
council.— Mr.  B.  Greaves,  clerk. 

MIDFORD.—  February  8th.— For  building  fifty-two 
labourers'  cottages,  for  the  rural  district  council. — 
Mr.  S.  Waiters,  clerk. 

RADCLIFFE.— February  8th.— For  the  construc- 
tion of  a  footbridge,  for  the  urban  district  council.— 
Mr.  S.  Mills,  clerk. 

BOURNE.— February  8th.-  For  the  erection  ol  six 
workmen's  dwellings,  for  the  urban  district  council. — 
Mr.  A.  R.  Agnew,  surveyor. 

MONMOUTH.— February  10th.— For  the  erection  of 
-tables  and  coach  house,  for    the    county   council. 
County  Surveyor,  Newport. 

ST.  HELENS.— February  11th.— For  the  erection  of  a 
school,  for  the  corporation. — Mr.  Perceval  Sharp,  • 
tary  for  education. 

EDINBURGH.— February  12th.— For  the  erection 
of  wash-houses,  for  the  corporation. — Mr.  T.  Hunter, 
town  clerk. 

CARNARVON.— February  17th.— For  the  erection  of 
twenty-five  artisans'  dwellings,  for  the  corporation. — 
Mr.  E.  Hall,  borough  surveyor. 

BARROW-IN-FURNESS.— February  J7th.-For  the 
erection  of  an  infants'  school,  for  the  corporation. - 
Borough  Engineer  and  Surveyor. 

BRADFORD.— February  18th.— For  the  erection  of 
eight  workmen's  dwellings,  for  the  corporation. — Mr. 
F.  Stevens,  town  clerk. 

BRITON  FERRY.— February  22nd.— For  the  erection 
of  sixty-two  houses  in  rows  of  9,  10, 11,  12  and  20  houses 
respectively,  for  the  urban  district  council.— Mr.  H. 
Alex.  Clarke,  architect  and  surveyor. 

RHONDDA.— February  25th.— For  the  erection  of 
refuse  destructor  and  electrical  generating  works,  for 
the  urban  district  council. — Mr.  W.  P.  Nicholas,  clerk. 

Iron  and  Steel. 

SHEFFIELD.— February  8th.— For  the  supply  of 
1,000  tons  of  steel  tram  rails,  for  the  corporation. — 
Mr.  W.  J.  Hadfield,  surveyor  of  highways. 

PENRITH.— February  10th.— For  laying  and  joint- 
ing cast-iron  piping,  with  valve  and  hydrants,  for 
the  rural  district  council. — Mr.  J.  W.  Smith,  clerk. 

CHARD. — February  10th.— For  the  supply  and  de- 
livery of  5-in.,  4-in.,  3-in.  and  2^-in.  diameter  cast-iron 
pipes,  junctions,  bends  and  other  special  castings,  for 
the  corporation. — Mr.  J.  A.  Forward,  town  clerk. 

CHARD.— February  10th.— For  the  supply  and  de- 
livery of  4-in.  and  3-in.  sluice  valves,  fire  hydrants, 
air  valves,  and  ether  special  castings,  for  the  corpora- 
tion.— Mr.  J.  A.  Forward,  town  clerk. 
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CHARD.— February  10th.— For  laying  5-in..  4-in.. 
3-in.  and  2i-in.  diameter  water  mains,  with  valves, 
hydrants,  and  other  works,  for  the  corporation. — Mr. 
■T.  A.  Forward,  town  clerk. 

BERWICK.— February  12th.— For  laying  11  miles  of 
water  mains,  for  the  corporation. — Mr.  W.  Weather- 
head,  clerk. 

Roads. 

ESCRICK.— February  4th.— For  the  supply  of  best 
whinstone,  tar-macadam,  slag  and  granite,  for  the 
rural  district  council. — Mr.  Fred.  C.  Camidge,  clerk, 
3  Stonegate,  York. 

MIDDLESBROUGH.— February  4th.— For  the  sup- 
ply of  whinstone,  limestone,  tarred  slag  and  whinstone, 
for  the  rural  district  council. — Mr.  W.  Richardson, 
clerk. 

WATFORD.— February  4th.— For  the  supply  of 
distilled  tar,  for  the  urban  district  council. — Mr.  D. 
Waterhouse,  engineer. 

DESBOROUGH.^February  4th.— For  the  supply  of 
broken  granite  and  slag,  for  the  urban  district  coun- 
cil.— Mr.  Geo.  E.  Marlow,  surveyor. 

MERIDEN.— February  4th.— For  the  supply  of 
granite,  for  the  rural  district  council. — Mr.  A.  W. 
Liggins,  clerk,  11  Priory-street,  Coventry. 

HORNSEY.— February  4th.— For  making  up  certain 
roads,  for  the  corporation. — Mr.  J.  E.  Lovegrove, 
borough  engineer  and  surveyor,  Municipal  Offices, 
Highgate. 

ALTRINCHAM.— February  4th.— For  work  of  mak- 
ing up,  for  the  urban  district  council.— Chairman  of 
the  Highways  Committee. 

SHOREHAM.— February  4th.— For  making  up  cer- 
tain roads,  for  the  urban  district  council.— Mr.  H. 
Brown,  clerk. 

MARGATE.— February  4th.— For  the  supply  of  large 
brick  burrs  and  pit  flints,  for  the  corporation.— Mr.  E. 
Brooke,  town  clerk. 

CHIXGFORD.— February  4th.— For  the  supply  of 
road  materials  and  hire  of  steam  roller,  for  the  urban 
district  council.— Mr.  L.  C.  Bower),  clerk. 

MIDDLESEX.— February  5th.— For  the  supply  of 
12,000  tons  of  hand-broken  basalt,  for  the  county 
council.— Mr.  H.  T.  Wakelam,  county  engineer,  63 
Victoria-street,  Westminster,   S.W. 

HERTFORDSHIRE.— February  5th— For  the  sup- 
ply of  broken  granite  and  slag,  for  the  county  coun- 
cil.—Mr.  Urban  A.  Smith,  county  engineer. 

MIDDLESEX.— February  5th.— For  the  supply  of 
basalt  and  chippings,  and  the  cartage  of  road  mate- 
rials, for  the  county  council.— The  Clerk,  65  Victoria- 
street,  Westminster,  S.W. 

NORTHAMPTON— February  5th.— For  the  supply 
of  granite,  slag  and  gravel,  for  the  rural  district  coun- 
cil.—Mr.  W.  Fawkes,  clerk. 

BUCKLOW.— February  5th.— For  making  up  .a 
certain  street,  for  the  rural  district  council.  — Mr. 
George  Leigh,  clerk,  Knutsford. 

FULHAM. — February  5th. — For  making  up  the  car- 
riageway of  Crabtree-lane,  for  the  borough  council. — 
Mr.  F.  Wood,  borough  surveyor. 

SEDGEFIELD.— February  5th—  For  scavenging  the 
townships  of  Chilton,  Cornforth,  and  Ferryhill,  for 
the  rural  district  council.— Mr.  J.  W.  Lodge,  clerk. 

STOKESLEY.— February  6th.— For  the  supply  of 
whinstone,  limestone,  and  tarred  slag  and  whin- 
stone, for  the  rural  district  council.— Mr.  W.  Richard- 
son, clerk. 

[SLE  OF  ELY.— February  6th.— For  the  supply  of 
broken  materials  for  the  repair  of  main  roads,  for 
1he  county  council.— Mr.  R.  S.  W.  Perkins,  county 
purveyor,  Ely. 

DEVOX.—  February  6th.— For  strengthening  and 
resurfacing  main  road3,  for  the  county  council— Mr. 
F.  Bailey,  clerk,  Castle  of  EsBter. 

KEIGH LEY.— February  6th.— For  work  of  B&wer- 
r  the  corporation. — Borough  Engineer. 

CLAYTON  (Suffolk).— February  6th.— For  tire  sup- 
ply of  granite,  pit,  and  picked  stones,  for  the  rural 
district  council. — Mr.  R.  M.  Cook,  clerk,  6  Provi- 
dence-place, Ipswich. 

SUTTON  (Surrey).— February  6th.— For  tar-spraying 
various  roads,  for  the  urban  district  council. — Mr. 
Thos.  D.  Pettiver,  clerk. 

DEAL.— February    6th.— For    the    supply    of    blue 


Guernsey  granite,  for  the  corporation. — Mr.  T.  C. 
Golden,  borough  engineer  and  surveyor. 

BUCKS.— February  6th.— For  the  supply  of  hand- 
picked  flints,  for  the  county  council. — Mr.  R.  J. 
Thomas,  county  surveyor,  Aylesbury. 

SELBY.— February  7th.— For  the  supply  of  whin- 
stone, for  the  urban  district  council. — Mr.  Bruce  McG. 
Gray,  engineer  and  surveyor. 

STOCKPORT.— February  7th.— For  carrying  out 
paving  repairs,  for  the  corporation. — Mr.  J.  Atkinson, 
borough  surveyor. 

MONMOUTH.— February  7th.— For  works  of  widen- 
ing and  improving,  for  the  county  council. — Mr.  W. 
Tanner,  bounty  surveyor,  Newport. 

BISHOPTHORPE.— February  7th.— For  the  supply 
of  whinstone,  for  the  rural  district  council.— Mr.  F. 
Ware,  clerk. 

BANBURY.— February  8th.—  For  the  supply  of 
broken  granite  and  grouse,  for  the  rural  district  coun- 
cil.—Mr.  F.  L.  Fisher,  clerk. 

HORNCASTLE.— February  8th.— For  the  supply  of 
granite  and  slag,  for  the  rural  district  council. — Mr. 
J.  E.  Chatterton,  clerk. 

CRICK— February  8th.— For  the  supply  of  Hartshill 
granite,  Mancetter  or  Mountsorxol  stones,  for  the  rural 
district  council. — Mr.  J.  W.  Pendred,  clerk. 

FORFAR.— February  8th— 12th.— For  the  supply  of 
highway  materials,  for  the  county  council. — Mr.  D. 
Ross,  Brechin-road,  Kirriemuir. 

WELLINGBOROUGH.  — February  8th.— For  the 
supply  of  granite,  for  the  rural  district  council. — Mr. 
W.  Jackson,  clerk. 

LEES. — February  8th. — For  making  up  part  of 
St  am  ford- street,  for  the  urban  district  council. — Mr. 
W.  Ogden,  clerk. 

REIGATE.— February  10th.— For  the  supply  of  road 
materials  and  team  labour,  for  the  rural  district  coun- 
cil.—Mr.  E.  C.  Morrison,  clerk. 

SOUTHAM.— February  10th.— For  the  supply  of 
granite,  for  the  rural  district  council. — Mr.  W.  Wood, 
clerk. 

BIRKENHEAD.— February  10th.— For  the  supply  of 
horses  and  drivers  for  street  watering,  for  the  corpora- 
tion.— Mr.  J.  Fearnley,  town  clerk. 

BEVERLEY.— February  10th.— For  the  supply  of 
3,000  to  4,000  tons  of  stone  for  macadamising,  for  the 
rural  district  council. — Mr.  F.  G.  Hudson,  clerk. 

BIRKENHEAD.— February  10th.— For  the  supply  of 
granite  and  Rawtenstall  kerbs  and  channels,  Penmaen- 
raawr  breaking  stone,  natural  flags,  and  creosoted  red 
deal  paving  blocks,  for  the  corporation.— Mr.  J.  Fearn- 
ley, town  clerk. 

WEETSLADE.— February  11th.—  For  work  of  paving, 
for  the  urban  district  council. — Mr.  W.  Webb,  clerk. 

MALDENS  AND  COOMBE— February  11th.— For 
works  of  making  up  and  paving  with  artificial  stone, 
for  the  urban  district  council. — Mr.  James  W.  John- 
son, clerk. 

BLAYDON.— February  11th.— For  the  cleansing  of 
ashpits,  for  the  urban  district  council. — Mr.  H.  Bal- 
lon, clerk. 

KINGSTON-UPON-THAMES.  —  February  12th.— 
For  levelling,  paving,  metalling,  flagging,  channel- 
ling, sewering,  and  lighting  Woodbines-avenue,  for- 
th© corporation. — Mr.  Harold  A.  Winser,  town  clerk. 

EASINGWOLD.— February  12th.— For  the  supply  of 
whinstone  and  slag,  for  the  rural  district  council. — 
Mr.  F.  J.  H.  Robinson,  clerk. 

LUDDENDEN  FOOT.— February  12th.— For  works 
of  excavating,  concreting  and  granite  paving,  for  the 
urban  district  council. — Mr.  C.  W.  Moses,  clerk. 

ROCHDALE.— February  12th.— For  levelling,  paving, 
metalling  and  flagging,  for  the  corporation. — Mr.  YV. 
H.  Hickson,  town  clerk. 

RYTON  (Durham).— February  12th.—  For  tnal 
certain  streets,  for  the  urban  district  council. — Mr.  II. 
Dalton,  clerk. 

REIGATE. —February  12th.  —  For  tar-washing 
140,000  yds.  super,  of  roads,  for  the  corporation.— Mr. 
Alfred  Smith,  town  clerk. 

CORK.— February  13th.— For  supplying  and  laying 
bituminous  or  other  similar  street-surfacing  mate- 
rials, for  the  county  council.— Mr.  F.  W.  McCarthy, 
town  clerk. 

CORK.— February  13th.— For  laying  certain  streets 
with  Trinidad  Lake  asphalt-macadam,  similar  to  that 
laid   for  the   London  County  Council  on  the  Victoria 
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Embankment,  for  the  corporation.  —  Mr.  F.  W. 
McCarthy,  town  clerk. 

WOKING.— February  14th.— For  the  supply  of 
4,000  tons  of  broken  granite,  for  the  'urban  district 
council.— Mt.  G.  Wooldridge. 

ROTH ERHAM.— February  15th.— Fur  making  up  a 
certain  street,  for  the  corporation. — Mr.  C.  L.  Des 
forges,  town  clerk. 

COLCHESTER— February  15th—  For  cleansing  the 
cattle  market,  for  the  corporation—  Mr.  H.  Goodyear, 
borough    engineer    and    surveyor. 

WORSLEY.— February  15th.— For  making  up  cer- 
tain streets,  for  the  urban  district  council.— Mr.  J.  F. 
.Monks,  elerk. 

SURBITON.— February  17th.— For  the  supply  of 
road  materials,  brooms,  and' horse-sweeping  brooms, 
for  the  urban  district  council. — The  Clerk. 

SEVENOAKS.— February  17th.— For  the  supply  of 
8,000  gallons  of  refined  tar  and  20,000  gallons  of  crude 
tar,  for  the  urban  district  council.— Mr.  P.  Derbyshire, 
clerk. 

MACCLESFIELD.— February  17th.  —  For  laying 
sewers,  manholes,  and  flushing  tanks,  for  the  rural 
district  council. — Mr.   F.  May,  clerk. 

WEST  SUFFOLK.— February  17th.— For  the  supply 
of  broken  material,  for  the  county  council. — Mr.  W. 
Lionel  Jenkins,  county  surveyor,  Bury. 

CHERTSEY.— February  17th.— For  making  up  cer- 
tain streets,  for  the  rural  district  council. — Mr.  H.  E. 
Paine,  clerk. 

LONG  SUTTON  (Lines).— February  18th.— Fur  the 
supply  of  broken  granite,  broken  slag,  slag  screenings 
and  tar  macadam,  for  the  urban  district  council. — Mr. 
S.  S.  Mossop,  clerk. 

LIVERSEDGE.— February  19th.— For  the  construc- 
tion of  sewage  disposal  works,  for  the  urban  district 
council. — Mr.  T.  Mitoheson,  clerk. 

HORBURY  —  February  20th.— For  the  supply  of  tar- 
mac, granite,  whinstone,  limestone,  dross,  flags,  kerbs, 
and  setts,  for  the  urban  district  council. — Mr.  W. 
Sugars,  engineer  and  surveyor. 

LITTLE  HULTON.— February  24th.— For  the  sup- 
ply of  broken  granite,  grit  setts,  granite  setts,  granite 
and  limestone  ohippings,  and  grit  kerbs,  for  the 
urban  district  council. — Mr.  J.  H.  Heyes,  clerk. 

TANGIER.— April  10th.— For  the  construction  of  a 
sewer  and  a  road,  for  the  Special  Committee  of  Public 
Works. — Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-street,  E.C. 

Sanitary. 

ILKESTON. — February  1st.— For  laying  and  jointing 
cast-iron  pipe  sewers,  concrete  tube  sewers,  stoneware 
pipe  sewers,  construction  of  manholes  and  flushing 
chambers,  and  construction  of  engine-house,  for  the 
corporation. — Mr.  S.  F.  James,  town  clerk. 

LUTON. — February  1st. — For  the  supply  of  concrete 
and  stoneware  main  and  socketed  pipes,  for  the  cor- 
poration.— Mr.  W.  Smith,  town  clerk. 

SOUTHEND-ON-SEA.— February  1st,— For  the  con- 
struction of  six  refuse  destructor  cells,  for  the  cor- 
poration.— Mr.  H.  J.  Worwood,  town  clerk. 

HOLYHEAD.— February  1st.— For  the  construction 
of  sewers,  for  the  urban  district  council. — Mr.  T.  R. 
Evans,  clerk. 

DRIFFIELD.— February  4th.— For  the  construction 
of  a  9-in.  pipe  drain,  for  the  rural  district  council.— 
Mr.  T.  Casson  Beaumont,  surveyor 

ALSAGER. — February  5th. — For  the  erection  and 
completion  of  sewage  disposal  works,  to  include  the 
building  of  all  tanks,  beds,  and  the  work  in  connec- 
tion therewith,  and  the  supplying  and  laying  of  about 
400  yds.  of  9-in.  stoneware  pipe  sewer,  for  the  urban 
district  council. — Mr.  H.  V.  Lynam,  surveyor. 

LEWISHA.M.— February  5th.— For  the  removal  of 
house  refuse,  for  the  borough  council. — The  Surveyor. 

THAMES  DITTON.— February  5th.— For  the  exten- 
sion of  sewage  disposal  works,  for  the  urban  district 
council. — Mr.  J.  T.  Metcalfe,  clerk. 

PORTWILLIAM.— February  7th.— For  laying  sewer 
pipes,  for  the  Machers  District  Committee.— Mr.  C.  A. 
McLean,  district  clerk,  Wigtown. 

HORSFORTH.— February  10th.— For  laying  sewers 
and  constructing  manholes,  for  the  urban  district 
council. — Mr.  J.  Davidson,  clerk. 

GRIMSBY.— February  10th.— For  the  construction 
of   a   15-in.   glazed   stoneware  pipe"  Sewer,  half   to   be 


laid  in  concrete  on  piles  varying  from  8ft.  to  (jj.ft.  in 
length,  for  the  corporation.— Mr.  H.  Gilbert  Whyatt 
borough   engineer   and   surveyor. 

DERBY.— February  10th. — For  laying  earthenware 
and  east-iron  sewers,  for  the  corporation.  —  Town 
Clerk. 

AMBLESIDE.— February  11th.— For  the  construc- 
tion of  sewage  disposal  works,  for  the  urban  district 
council. — Mr.   G.   Gatey,  clerk. 

RUSHDEN.— February  12th.— For  the  construction 
of  sewage  disposal  works,  comprising  alteration  of 
existing  works,  new  screening  and  detritus  tanks, 
sedimentation  tanks,  storm-water  tanks,  humus  tanks, 
percolating  filters,  culverts,  drains,  ejector  house  and 
plant,  sludge-drying  beds,  laying  out  land,  road 
making  and  incidental  works,  for  the  urban  district 
council. — Mr.  W.  B.  Madin,  engineer  and  surveyor. 

HACKNEY.— Fein-nary  13th.— For  the  removal  of 
refuse,  for  the  borough  council. — Chairman  of  the 
Tenders  Committee. 

GOSPORT  AND  ALVERSTOKE.— February  13th.— 
For  providing  and  laying  an  extension  of  the  sewage 
e.ut fall.  Stokes  Bay,  in  36-in.  cast-iron  pipes,  for  the 
urban  district  council. — Mr.  E.  Talbot  Palmer,  clerk. 

CHIPPENHAM.— February  14th.— For  laying  a 
drain  and  constructing  a  tank,  for  the  Joint  Hospital 
Committee. — Mr.  Edmund  M.  Awdry,   clerk. 

WINDERMERE.— February  15th.— For  laying  and 
jointing  stoneware  pipe  sewers  and  cast-iron  pipe 
sewers,  and  constructing  manholes,  lampholes,  sedi- 
mentation tanks,  bacteria  beds,  effluent  tanks,  sludge 
lagoons,  engine-houses,  pump  wells  and  roads,  for  the 
urban  district  council. — Mr.  J.  T.  Bownass,  clerk. 

BALBY-WITH-HEXTHORPE.  —  February  17th.— 
For  the  construction  of  detritus  tank,  sewage  tank, 
percolating  filters,  humus  tanks,  sand  iilie.  ,  and 
other  works,  for  the  urban  district  council.  —  Mr. 
Frank  Allen,   olerk. 

PORT  SAID.— March  1st.— For  the  construction  of 
drainage  works,  for  the  municipality. — Mr.  A.  L.  Webb, 
c.m.g.,  Queen  Anne's  Chambers,  Broadway,  Westmin- 
ster. 

Stores. 

STEPNEY.— February  8th.— For  the  supply  oi 
bricks,  lime,  fireclay,  brooms,  cast-iron  work,  colours. 
drainage  materials,  oilman's  goods,  Portland  cement, 
pitch,  tar,  green  oil,  bitumen,  timber,  tools,  wheel- 
wright's materials,  shoeing  horses,  squaring  and  re- 
dressing old  paving  materials,  ballast,  uniform 
clothing,  boots,  and  disinfectants,  for  the  borough 
council. — Mr.  Geo.  W.   Clarke,  town   clerk. 

LEIGH. — February  8th. — For  the  supply  of  grit 
setts,  flags,  kerbstones,  macadam,  sewerage  pipes, 
castings,  brushes,  pitch,  creosote  oil,  and  tools,  for 
the  corporation. — Mr.  W.   H.   Cowburn,  town  clerk. 

FINSBURY.— February  11th.— For  the  supply  of 
granite  patent  stone,  horse  and  cart  hire,  Portland 
cement,  lime,  sand  ballast,  wood-paving  blocks,  York 
|  aving,    blacksmith's    work,    carbolic    acid,    castings. 

chandlery,  oils,  stoneware  g Is,  and  timber,  for  the 

borough  council. — Mr.  George  Whitehead  Preston, 
town  clerk. 

EPSOM.— February  11th.— For  the  supply  of  sewer- 
age ironwork,  gulley  gratings,  .hovels,  picks,  brooms. 
forks,  disinfectants.,  Portland  cement,  stoneware 
pipes,  kerbing,  channelling,  setts,  broken  granite, 
drippings,  flints,  limestone  dust,  tarred  paving,  tarred 
macadam,  coal,  coke,  hay,  corn,  straw,  bricks. 
paraffin,  artificial  stone  paving,  Thames  ballast, 
veterinary  surgeon's  services,  tar,  pitch,  and  team 
labour,  for  the  urban  district  council. — Mr.  E.  G. 
Wilson,  clerk. 

RAWTENSTALL.— February  13th.— For  the  supply 
of  road  metal,  earthenware  pipes,  gullies,  timber, 
pitch,  creosote  oil,  disinfectants,  Portland  cement, 
iron  castings,  flags,  setts,  tools,  brushes,  horse-shoe- 
ing, and  carting,  for  the  corporation. — Mr.  James 
Whalley,  town  clerk. 

HALIFAX.— February  17th.— For  the  supply  of 
stores  required  in  the  electricity  department,  for  the 
corporation.— Mr.   Percy  Saunders,  town   clerk. 

RICHMOND  (Surrey).— February  17th.— For  the 
supply  of  ironfounder's  work,  brooms,  forage,  road 
materials,  harness,  and  team  labour,  for  the  cor- 
poration.— Mr.  Henry  Sagar,  town   clerk. 

LEEDS.— February  17th.— For  the  supply  of  requi- 
sites for  the  tramway  department.— Mr.  J.  B.  Hamil- 
ton, general   manager. 
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ECCLES.—  February  18th.— Fur  tihe  supply  of  setts, 
flags,  kerbs,  broken  rubble,  granite  and  macadam 
drippings,  prepared  tar  limestone,  limestone  cube 
chipping*,  grave!,  cinders,  castings,  pitch,  ra 
lar.  Simpson'-  patent  street  gullies,  stoneware-pipe 
gullies,  stoneware  pipes,  bends,  junctions,  mortar, 
raid  channel  stones,  for  the  corporation.— ^r.  Edwin 
Parkes,  town  clerk. 

GOOLE.— February  19th. -  For  the  supply  of  road 
metal  (Guernsey  granite  and  chippings),  granite  setts, 
slag,  hardcore,  concrete  flags,  YoTk  flags,  kerb", 
channel,  stoneware  pipes,  Portland  cement,  tar-mac- 
adam, b rough  gravel,  coal  and  bricks,  for  1he  urban 
district  council.— Mr.  C.  G.  Bradley,  engineer  and 
surveyor. 

LEEDS.— February  19th.— Fur  the  supply  of  requi- 
sites for  the  electricity  department.— Mr.  Robert  E. 
Fox,  town  clerk. 

LEEDS. — February  20th. — For  the  supply  of  cement, 
earthenware  drain  pipes,  sewer  ironwork,  galvanised 
dirt-boxes,  and  sewer  ventilating  columns,  for  the 
corporation. — Mr.  W.  T.  Lancashire,   city  engineer. 

GUILDFOED.— March  5th.— For  the  supply  of 
broken  granite,  chippings,  granite  setts,  Durax cubes, 
brooms,  brushes,  cast-iron  pipes,  flints,  galvanised 
steam  tubes,  disinfectants,  horse  hire,  cart:;'. 
castings,  ironmongery,  oils,  pitch,  tar,  Portland 
cement,  lias  lime,  stoneware  pipes,  and  shoeing,  for 
the  corporation. — Mr.  A.  D.  Jenkins,  town  clerk. 

Miscellaneous. 

MANCHESTER. -Febnuuy  6th.— For  Iayini  m  a 
recreation  ground,  foi  the  corporation  Mr  Tlmuias 
Hudson,  town  clerk. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

Tho  Editor  <nvit«  tho  co-operation  of  Sdbtitok  r«ad<r»  with  «  *i<v 
to  making  to*  information  oi««n  under  this  htai  at  comp!«t«  *i\i 
txcurato  u  pouiV.t. 


•  Accepted,    t  Recommended  for  acceptance. 
ARGYLL  —  Accepted  for  works  of  road  repair,  forthe  oonnty  council  i  — 

T.  Taylor  &  Co.,  Gourook,  W.B. 6616 

(  374 
J  A   Paton  ft  Son,  Alexandria,  Dumbartonshire 

B    Young,  Strone  

J   Anderson,  Greenock        


r  374 
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BOSTON.— For  the  supply  of  granite  and  slag,  for  the  rural  uistrid 
council :  — 

Tons. 

Euderby  and  Stoney  Stunton  Granite  Company,  Leicester  9,359 

British  Macadams,  Ltd.,  Gravesend :!,<>:il 

Groby  Granite  Company,  Limited,  Leicester        J, 134 

Holwell  Iron  Company,  Limited,  Melton  Mowbray        1,S% 

(At  varying'  pricesi. 


EXETEK.— Accepted  for  the  estensiou  of  the  isolation  hospital,   for 
the  corporation : — 

E.  Madge,  Exeter,  £16,377. 


HUNSLET. — For  carrying  out  private  street  work?,  for  till 
trict  council :  — 

H.  C.  Pullar,  Halifax 

John  Bobiuson,  Wakefield 

G  I.  Briggs  &  Son,  Leeds' 


ei»4 

186 

180 


LITTLEHAMPTON.— For  the  erection  of  a  destructor,  for  the  urban 
district  council:— 

T.  Linfield  &  Sous,  Limited,  Littlehnuipton,  £1,039, 


LITTLEHAMPTON. — For  sewerage  alterations,  for  the  urban  district 
council.— Mr.  H.  Howard,  surveyor  :— 

W.  G.  Harbour,  Littlehamptuii,  £89. 


LI.ANTRISANT  AND  LLANTWIT  FAEDEE.— For  the  completion 
of  the  new  Ely  Valley-road,  and  branch  roads,  about  three  miles  in 
length,  for  the  rural  district  council.-Messrs  Gomer  S.  Morgan  & 
Thomas  Saunders,  engineers.  School-street,  Pontvclun,  Glam.  :  — 

Hen  Jones  &  Co.,  Neath £33,980 

Edward  Page,  Cardiff  30,120 

Barnes,  Chaplin  &  Co.,  Cardiff 20,307 

P.  .1.  Davies&  Co.,  Penarth     23,679 

.1.  W.  Pearcefe  Co.,  Morecambe         22,792 

John  (t  West,  Llantrisant         22,388 

Johnson  Brothers,  Gloucester*         22,194 


MIDDLETON.— For  private  street  works,  for  the  corpo:  ation  — 

E.  Taylor,  Middletou       £1,816 

E.  Partington  ii  Sons.  Middleton        1,809 

J.  Johnson,  Lancaster      ■-■  1,570 

K.  Heard,  Manchester* 1,399 

J.  T.  Hayes,  Patricroft      1,808 


NEWPORT  (Mon.).— Accepted  for  the  construction  of  an  unci 
convenience,  for  the  corporation : — 

W.  E.  Evans,  Newport,  £1,440. 


POOLE.— The  c  rporation  have  accepted  the  following  tenders  :— 
E.  P.  Pearcey,  Parkstoue.— Building  sanitary  conveniences  at  Sand- 
banks, £446. 
Grounds  a  Newton.-  Private  street  works  in  Ravine,  Gwynue,  Francis, 
and  Douglas  roads,  at  £1,759. 


SHEEINGHAM.— For  the  West-end  retaining  wall  and  shelter,  for  the 
urban  district  council : — 


Thomas  "W.  Pedrette,  Enfield 
E.  J.  Edwards,  Norwich 
Kay  Brothers.  Huddersfield 
Kirk  and  Eandell,  Woolwich 
J.  W.  Weston,  Sheringhnui' 
R.  F.  May.  Norwich 

Surveyor' 


£1,575 
1,462 
1.371 
1,339 
1,225 
1,198 


estimate,  £1,250. 


WATFORD.— For  the    adaptation  of   Gishurne    House,  Watford,  for 
use  as  an  industrial  school  for  girls,  for  the  London  County  Council : — 

I.  C.  Tennint and  Co.,  Willesden-green £909 

Stevens  &  Sons,  Crouch  -hill ...        867 

C.  Bryttman  &  Son,  Limited,  Watford 845 

Mnrchant,  Hirst  &  Co..  Kentish-town ...        779 

J.  Darvill,  Nascot  street.  Watfordt      721 


WILTS.- For    alterations   at 

council : — 
W.  E.  Culvers  &  Son,  Devi7.es 

Smith  &  Son,  Devizes 

F.  G.  Walters,  Devizes 

A.  Skull,  Corsham*      


thi 


eoxrnty    offices,    for    the    county 
£81 


WIEEAL.— For  making  up  work,  for  the  rural  di: 

S.  Hutton  &  Co.,  Manchest  r 

C.  L.  Warren,  Seacombe 

F.  Thomas,  Birkenhead 

W.  P.  Meikle,  Liverpool 

A.  Harris,  Birkenhead      


£1,934 

1,417 
1,324 
1,279 
1,260 


MEETINGS. 

SKTitirUt  and   oth<r<  wilt  oblige  by  imdino   early  notica  •/  datti  of 
forthcoming  mettmgi. 

FEBRTJAEY. 

:;.  Institution  of  Civil  Engineers  (Students'  Meeting):  Vernon 
Harcourt  Lecture  on  "Canals  and  Canalised  Eivers,"  by  Mr. 
J.  A.  Saner,  m.instx.e.    8  p.m. 

3. -Society  of  Engineers:  Mr.  Wm.  Yorath  Lewis  on  "The  'Bus  r. 
Tram  Controversy  and  other  aspects  of  the  London  Traffic 
Problem,"  Institution,  of  F.lectiical  Engineers,  Victoria-embank- 
ment.   7.30  p.m. 

3. -Royal  Institute  of  British  Architects:  President's  address  to 
students;  presentation  of  prizes. 

3. — Institute  of  Sanitary  Engineers:  Annual  Dinner,  Holborn 
Restaurant.    7  p.m. 

5.— Institute  of  Sanitary  Engineers:  Paper  by  Mr.  Cnthbert  Brown, 
Assoc.M.iitsT.c.it.,  engineer  and  surveyor,  Edmonton  U.D.C., 
"  Reminiscences  of  a  Municipal  Engineer." 

7.  — Institution    of    Municipal    and    County    Engineers:    Dinner  and 

Presentation  to  President,  Lyons'  Victoria  Mansions  Restaurant. 
6.30  p.m. 
7. -Institution  of  Municipal  and  County  Engineers  :  Eastern  District, 
Meeting,  New  Middlesex  County  Council  Buildings  and  Lyons' 
Victoria  Mansions  Restaurant. 

8.  — Royal   Institute    of  British   Architects:    President's    Address   to 

Students;  Presentation  of  Prizes. 
II.— Royal   Sanitary    Institute:    Discussion   on  Eighth   Report,  of    the 

Royal    Commission    on    Sewage   Disposal,    on    Standards  and 

Tests    for    sewage,    and    Sewage    Effluents    Discharging   into 

Rivers  and  Streams,  90  Buckingham  Palace-road.    7.3o  p.m. 
15.  — Institution  of   Municipal  and  County  Engineers:    East   Midland 

District  Meeting  at  Newark. 
17. -Institution    of    Civil   Engineers    (Students'    Meeting):     Vernon 

Harcourt  Lecture  on  "Canals  and  Canalised  Eivers,"  by  Mr. 

J-  A.  Saner,  W.INST.C.E.     8  p  ni 
17.     Institute  of    Sanitary    Engineers:    Paper   by   Mr.    A.   J.   Martin, 

m.inst.c.k.,  f.g.s.,  "'A  Plea  for  Scientific  Research  in  the  Field  of 

Sewage  Purification." 
17.-  Royal  Institute  of  British  Architects:  Messts.  A.  Savon  Snell  and 

Wm.  Milbnrn,  on  "  Modern  Hospitals."     8  p.m. 
22.  -  Institution    of    Municipal    and    County    Engineers:    Meeting    at 

Southampton. 
24.— Surveyors'    Institution:       Annuual    Dinner,    Whitehall    Booms. 

7  p.m. 

MARCH. 

3. —Society  of  Engineers:  Presidential  Address. 

8.— Institution  of  Municipal  and  County  Engineers:  North  Eastern 
District  Meeting  at  Leeds. 


APPOINTMENTS    OPEN. 

Oftlelat  antJ  similar  ativer  iscmtvmc  received  up  to  *.JH!  p.m.  en 
Thursdays  will  be  Inserted  In  the  fr.'.touimg  f!ay'e  Issue,  but  those 
responsible  for  their  despatch  are  recomh.euaed  to  arrange  that  they 
shall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  I:,  t  oj  summaries.  Such  advertisement} 
may,  in  cases  of  emergency  only,  Lc  telephoned  (A'o,  1355  Holborn), 
tubject  to  later  confirmation  by  letter. 

pOTJNTY    BOROUGH   OF    SWANSEA. 

^     APPOINTMENT   OF   BOROUGH  ARCHITECT. 

The  Corporation  of  Swansea  invite  applications  for 
the  .appointment  of  Architect  to  the  Corporation  of 
Swansea,  at  a  salary  of  £500  per   annum. 

The  gentleman  appointed  must  devote   the   wliole 
of   his   time   to   the  duties    of    the    office ;    staff   and 
accommodation  will  be  provided  by  the  Corporation. 
Applicant  musl  be  fully  qualified  and  practical  archi- 
tect. 

Conditions  and  particulars  of  the  appointment  can 
be  had  on  application  to  the  undersigned. 

Canvassing  is  prohibited,  and  will  disqualify  any 
candidate. 

Application'-,  accompanied  by  not  mare  Ihan  three 
<  <  i  ;ii    testimonials,    endorsed.   "Borough    Architect," 
the  undersigned  by  25th  February  next. 
H.  LANG  COATH, 

Town  Clerk. 
Guildhall,  Bwaj 

January  21,  1918. 
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ANTWICH    RURAL  DISTRICT  COUNCIL. 


SEWERAGE  AND  SEWAGE  DISPOSAL  WORKS: 


CLERK  OF   WORKS. 

The  above  Council  require  the  services  of  a  duly 
qualified  Clerk  of  Worlds  to  take  charge  of  the  above 
under  the  direction  of  their  Engineer. 

The  appointment  will  be  temporary,  and  will  last 
from  6  to  9  months,  and  whole-time  services  will  be 
required. 

Salary,  £2  10s.  per  week. 

Applicants  should  have  had  experience  in  the  con- 
struction and  carrying  out  of  modern  sewerag  and 
sewage  disposal  works,  including  construction  of  bac- 
teria 61     i'  ,  &c,  and  should  be  able  to  take  levels. 

The  appointment  will  be  subject  to  one  month's 
notice  on  either  side. 

Applications,  stating  age.  experience  and  qualifica- 
tions, and  accompanied  by  copies  of  three  recent  testi- 
monials, to  be  sent  to  me,  the  undersigned,  on  or 
the  nth  proximo,  endorsed  "Clerk  of  Work-." 

H.    G.    ATKINSON, 

Clerk  to  the  Gouncil. 
152  Hospital-street, 

Nantwieh. 

January  27,  1913. 


N 


ORFOLK   COUNTY   COUNCIL. 


WESTERN    DIVISION   HIGHWAYS   COMMITTEE. 


TO   LOAD   SURVEYORS. 
The  above  Committee  is  prepared  to  receive  appli- 
cations from    properly  qualified  Road   Surveyors   for 

the  Appointment  of  a  Surveyor  for  the  Watton  Dis- 
trict of  the  County. 

The  Surveyor,  acting  under  the  supervision   of  the 
County  Surveyor,   will  have  charge  of  all  the   Main 
Roads  for  the  time  being  in  his  District.    A1   : 
there  are  about    105  miles  of  road. 

The  Surveyor  will  be  required  to  devote  the  whole 
of  his  time  to  the  duties..  Salary  £130  per  annum, 
rising  to  a  maximum  of  £160.  Age  not  to  exceed  45 
years. 

The  Surveyor  will  be  required  to  provide  means 
of  travelling  hi,  district  to  the  satisfaction  of  the 
County  Surveyor. 

Three  month's'  notice  on  either  side  to  terminate 
the  engagement. 

Applications,  in  the  candidate's  own  handwriting, 
must  state  age,  previous  experience  in  road  niainten- 
nance  and  keeping  accounts,  and  when  the  candi- 
date coidd  commence  duties,  and  must  be  accom- 
panied by  a  summary,  a  Form  of  which  can  be 
obtained  from  the  County  Surveyor,  and  by  copies 
of  three  testimonials  of  recent  date  as  to  cha- 
racter and  practical  acquaintance  with  road  work, 
to  be  sent  to  the  Clerk  to  the  County  Council,  at  the 
Shirehou-e,  Norwich,  <m  or  before  Thursday,  Gth 
February  next. 

Any  farther  particulars  may  be  obtained  from 
T.  H.  B.  He  slop,  m.inst.c.e.,  County  Surveyor,  Shire- 
house,  Norwich. 

G.   CHRISTOPHER  DAVIES, 

Clerk  of  the  Norfolk   County   Council. 

The   Shirehouse,    Norwich. 
January   23,   1913. 

TDUPIL. — The  Borough  and  Waterworks  Engineer 
-L  of  Leamington  (A.M.I.C.E.)  has  a  vacancy  in  his 
office  for  a  Pupil. — Address,  Town  Hall. 

OKIRLAUGH  RURAL  DISTRICT   COUNCIL. 
^     APPOINTMENT  OF  SURVEYOR  OF  HIGH- 
WAYS, INSPECTOR  OF  NUISANCES,  &c. 

The  Council  hereby  invites  Applications  from  quali- 
fied persons  for  the  Appointment  of  Surveyor  of  High- 
ways and  Inspector  of  Nuisances. 

The  person  appointed  will  be  required  to  perform  all 
the  duties  of  Highway  Surveyor  and  Inspector  of 
Nuisances,  including  those  of  Designated  Officer  under 
the  Housing  Acts,  and  Inspector  under  the  Factory  and 
Workshop  Act°,  and  the  Dairies,  Cowsheds,  &c  ,  Order, 
1S85. 

He  will  also  be  required  to  advise  on  all  building  plans 


submitted  under  the  District  By-laws,  and  to  prepare 
plans  and  estimates  for  village  sewerage. 

He  will  be  required  to  live  in  the  district,  to  devote 
his  whole  time  to  his  duties,  and  to  provide  and  main- 
tain an  efficient  motor  cycle  or  other  motor  vehicle  for 
locomotion  in  the  district.  Applicants  should  hold  the 
Certificate  of  the  Royal  Sanitary  Institute,  or  other 
competent  body,  and  their  ages  should  not  exceed  forty 
yesrs. 

The  total  annual  salary  will  be  £230,  inclusive  of  all 
expenses,  and  will  be  apportioned  as — Highway  Sur- 
veyor £100,  Inspector  of  Nuisances  £130. 

The  district  is  practically  purely  agricultural,  and 
comprises  about  200  miles  of  highway  ;  the  area  is  about 
64,000  acres,  and  the  population  7,162. 

Applications,  to  be  made  only  on  the  prescribed  form 
(which  will  be  forwarded  on  receipt  of  stamped  addressed 
envelope),  accompauied  by  copies  of  three  recent  testi- 
monials, must  reach  the  undersigned  on  or  before 
the  8th  proximo. 

Security  to  the  extent  of  £251'  will  be  required. 

Canvassing,  either  directly  or  indirectly,  will  be 
deemed  a  disqualification. 

(By  order) 

C.   W.   HOBsON, 

Clerk  to  the  Council. 
Beverley, 

21st  January,  1913. 

pORPORATlOX  OF  \UCR1NGT0N. 
^J  Required,  in  the  Office  of  the  Borough  Eogiueer,  a 
competent  Assistant  He  must  bj  a  person  of  undoubted 
ability,  well  versed  in  Municipal  work,  a  good  Draughts- 
man and  Surveyor,  able  to  prepare  Plans,  Specifications, 
Details  aud  Estimates  for  all  classes  of  work  incidental 
to  a  Municipal  Office.   ■ 

Salary  £100  per  annum 

Applications,  endorsed  "  Assistant,"  stating  age, 
experience,  and  qualifications,  accompanied  by  not  more 
than  three  recent  testimonials,  to  be  delivered  to  me  not 
later  than  Monday,  the  10th  day  of  February  next. 

Preference  will  be  given  to  those  holding  the  Diploma 
of  the  Institution  of  Municipal  and  County  Engineers  or 
kindred  Institution. 

WILLIAM  J.  NEWTON,  a.m.i.c.b.,  H.B.A., 

Borough  Engineer. 

Town  Hall,  Accrington, 

January  30th,  1913. 

OOROUGH  OF  RICHMOND  (SURREY). 
-*-'     The    Richmond    (Surrey)    Town    Council    invite 
applications    for    the    position    of    Assistant    Borough 
Surveyor. 

Commencing  salary  £250  per  annum. 

Age  not  to  exceed  35  years. 

Candidates  must  have  had  practical  experience  of 
such  engineering  and  building  works  as  are  usually 
carried  out  by  a  Municipal  surveyor,  and  must  have 
been  accustomed  to  the  control  and  management  of  an 
outdoor  staff  of  foremen  and  workmen. 

Preference  will  be  given  to  Candidates  who  are 
Associate  Members  of  the  Institution  of  Civil 
Engineers. 

Candidates  must  also  be  thoroughly  conversant  with 
up-to-date  methods  of  road  construction  and  main- 
tenance, and  be  competent  to  set  out  and  superintend 
works  during  construction. 

The  person  appoint .  d  will  be  required  to  attend 
certain  Committee  Meetings,  held  in  the  evening. 

A  list  of  duties,  conditions  of  appointment,  and  Form 
of  Application  will  be  furnished  to  intending  candidates 
by  the  Borough  Surveyor,  Town  Hall,  Richmond 
(Surrey),  on  receipt  of  an  addressed  foolscap  envelope. 

Canvassing  Members  of  the  Council  is  strictly  pro- 
hibited, aud  will  disqualify. 

Applications,  endorsed  "  Assistant  Borough  Surveyor," 
must  reach  the  undersigned  not  later  than  Wednesday, 
the  19th  February,  1913. 

HENRY  SAGAR. 

Town  Clerk. 
Town  Hall, 

Richmond,  Surrey, 

28th  January,  1913. 
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WARWICKSHIRE     COUNTY     COUNCIL. 
APPOINTMENT  OF  INSPECTOR  OF 
MAIN    ROADS. 

The  Council  invites  Applications  for  the  Appointment 
of  a  Road  Surveyor  to  act  as  Inspector  of  Main  Roads 
for  the  Western  Division  of  the  County,  to  take  charge 
(utder  the  superintendence  of  the  County  Surveyor)  of 
about  100  miles  of  main  roads. 

Applicants  must  be  between  the  ages  of  2a  and  40, 
and  mutt  have  had  practical  experience  in  all  the  duties 
of  a  Rood  Surveyor,  including  the  use  of  Tarred  Maca- 
dam Surface  Tarring,  Pitch  Grouting,  and  all  modern 
methods  of  Road  Repair.  APPLICATIONS  FROM 
PERSONS  WHO  HAVE  NOT  HAD  TBIS  EXPERI- 
ENCE CANNOT  BE  CONSIDERED. 

The  commencing  enlary  is  £175  per  annum,  rising  by 
annual  increments  of  £5  to  a  maximum  of  £210,  and  is 
to  cover  travelling  and  all  other  expenses  except  sta- 
tionery and  postages.  The  Council  will  provide  a  motor- 
bicycle  for  the  use  of  the  Inspector,  but  all  expenses 
connected  with  the  running  and  repairs  of  the  6ame  are 
to  be  borne  bv  the  Inspector. 

The  Inspector  must  enter  on  his  duties  not  later  than 
1st  April  next,  and  must  reside  at  a  place  in  the  district 
to  be  approved  by  the  County  Surveyor. 

Forms  of  application  and  particulars  of  duties  and 
terms  of  appointment  may  be  obtained  at  my  office,  but 
will  only  be  forwarded  through  the  post  on  receipt  of  a 
stamped  and  addressed  foolscap  envelope. 

Applications,  accompanied  by  copies  of  not  more  than 
three  recent  testimonials,  which  will  not  be  returned,  to 
be  made  on  the  official  form,  must  reach  me  not  later 
than  loth  day  of  February,  1913. 

Canvassing  in  any  form  will  be  a  disqualification. 
JOHN  WILLMOT, 

County  Surveyor. 

(5,  Waterloo-street, 

Birmingham. 

TPHE     URBAN      DISTRICT      COUNCIL     OF 
J-  WEYBRIDGE. 

The  Council  require  a  Junior  Assistant  in  the 
Surveyor's  Department. 

Applicants  must  be  good  penmen,  and  have  a  know- 
ledge of  municipal  accounts  and  the  general  routine  of 
the  duties  of  a  Surveyor's  office,  and  be  competent  to 
assist  generally. 

Preference  will  be  given  to  applicants  who  have  had 
previous  experience  in  a  Surveyor's  department. 

The  salary  will  be  £50  per  annum. 

Application?,  in    the    Candidate's   own   handwriting, 
stating   age,  and  accompanied  by  copies  of    not  more 
than  two  recent  testimonials,  to  be  sent  to  the  under- 
signed on  or  before  Friday,  February  7th,  1913. 
JOHN  S.  CRAWSHAW, 

Surveyor. 

Council  Offices, 

Weybridge.  

WANTED  in  the  office  of  the  Surveyor  to  an 
Urban'  District  Council  near  London,  a  qualified 
Assistant  for  a  few  months  in  connection  with  the 
preparation  of  plans  for  a  Town  Planning  Scheme. 
Previous  experience  in  Town  Planning  Schemes  neces- 
sary Applications,  stating  age,  particulars  of  previous 
experience,  and  salary  required,  and  accompanied  by 
copies  of  recent  testimonials,  to  be  delivered  to  Box 
1,219,  office  of  The  Surveyor,  24  Bride-lane,  Ueet- 
street,  E.C. 

COMPETITIONS   OPEN. 


T<  ARDEN     SCHEME     COMPETITION 
vT     The    Llangollen    Urban    District     Council    invite 
Designs  for  laying  out  a  Pleasure  Garden  on  the  banks 
of  the  River  Dee.  .  ,        , 

A    prize    of    Two    Guineas   will    be    given   for   the 

accepted  design.  . 

A  plan  and  particulars  will   be   sent  on  application  to 

the  undersigned  <  n  receipt  of  2s.  6d 

Designs  to  be  sent  in  so  as  to  reach  me  not  later  than 
Wednesday,  February  26th.       ^    ^    HUGHES> 

Surveyor. 

Town  Hall, 
Llangollen, 


"DARNET   URBAN   DISTRICT   COUNCIL. 
"L>  MUNICIPAL   OFFICES. 

The  above-named  Council  invite  Designs  from  com- 
petent Architects  for  schemes  for  the  Erection,  at  a 
cost  not  exceeding  £4,000,  of  New  Municipal  Offices 
within  the  Urban  District. 

The  following  premiums  are  offered:  First  premium 
£25,  second  premium  £15,  third  premium  £10. 

Copies  of  the  Conditions  and  Instructions  to 
Architects,  together  with  any  other  particulars,  may 
be  obtained  on  application  to  the  Surveyor  to  the 
Council,  Mr.  W.  F.  Wilkins,  c.e..  m.s.e.,  at  his  Office. 
No.  40  High-street.  Barnet.  Herts. 

The  designs,  endorsed  "Municipal  Offices,"  must 
be  addressed  to  H.  W.  Poole,  Esq.,  Clerk  to  the 
Council,  and  delivered  at  the  Council  Offices,  No.  40 
High-street,  Barnet,  not  later  than  the  29th  day  of 
April,  1913. 

H.  W.  POOLE, 

Clerk   to  the  Council. 
January  21,  1913. 

TENDERS    WANTED. 

BOROUGH    OF    GUILDFORD. 
The  Town  Council  invite  Tenders  for  the  Supply 
(if   the    following   materials,   for   a    period    of    twelve 
months  ending  March  31,  1914:  — 
Schedule  No. 

1.  Broken   Granite,   Chippings,    Granite    Setts    and 

Durax  Cubes. 

2.  Brooms   and    Brushes. 
Cast-iron  Pipes. 
Flints. 

Galvanised  Steam  Tubes. 
Disinfectants. 
Horse  Hire  and  Cartage. 

8.  Iron  Castings. 

9.  Ironmongery. 

10.  Oils. 

11.  Pitch  and  Tar. 

12.  Portland  Cement   and  Lias  Lime. 

14.  Stoneware  pipes,  &c. 

15.  Shoeing,  <S:c. 

All  Particulars,  Specifications,  Schedules  and  Forms 
may  be  obtained  on  application  to  the  Borough  Engi- 
neer, Mr.  C.  G.  Mason,  Assoc. m.inst.c.e.,  Tuns  Gate, 
Guildford. 

Tenders,  in  separate  envelopes,  sealed  and  endorsed 

on  the  outside  "  Tender  for  ,"  must   be  delivered 

to  me,  the  undersigned,  before  12  noon  on  Wednesday. 
the  5th  day  of  March,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 


A.   D. 


JENKINS, 

Town  CI 


rk. 


Town  Clerk's  Office, 
Bridge-street, 
Guildford. 

January  24,  1913. 


CITY   OF   YORK. 
The    Corporation    of    the    City    of    York     invite 
Tenders  for  the  supply  of  the  following  material  during 
the  year  ending  March  31st,  1914,  in  such  quantities 
and  at  such  times  as  may  be  ordered— viz. :  — 
Portland  Cement.        Building  and  Sewage  Lime. 
Stoneware  Pipes.  Pitch  and  Creosote  Oil. 

Sludge  Press  Cloth.    Yorkshire  Stone  Flags,  Kerb- 

ing  and  Edging. 
Whinstone  (Broken  and  Rough),  Slag  (Broken  and 

Rough),   and  Limestone   Chippings. 
Forms  of  Tender  will  be  supplied  upon  application 
to  the  undersigned. 

Tenders,  sealed  and  endorsed,  to  be  delivered  to 
me  on  or' before  the  8th  February,  1913. 

The  Corporation  do  not  bind  themselves  to  accept 
the  lowest  or  any  Tender,  and  reserve  the  right  to 
accept  one  or  more  Tenders  for  any  portion  of  the 
material  required.  ^  ^    ^^ 

City  Engineer. 
Guildhall,   York. 
January  20    1913. 


January  31,  1913. 
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OROUGH   OF   CHARD. 


CHARD  WATER  SUPPLY. 


CONTRACT  No.   2. 

The  Corporation  of  Chard  is  prepared  to  receive 
Tenders  from  Contractors  foi  the  Supply  and  Delivery 
of  5-in.,  4-in.,  3-in.  and  2i-in.  diameter  Cast-iron  Pipes. 
Junctions,  Bends  and  other  Special  Castings. 

Drawings  may  he  seen,  and  Quantities,  Form  of 
Tender  and  other  particulars  obtained,  on  applica- 
tion to  Messrs.  Dodd  &  Dodd,  mm.inst.c.e.,  County 
Chambers,  Corporation-street,  Birmingham,  on  and 
after  23rd  January,  1913,  on  payment  of  Five  Guineas, 
which  will  only  be  returned  upon  the  receipt  of  a 
bond-fide  Tender,  and  the  return  of  all  documents  in 
the  Engineers. 

Sealed  Tenders,  endorsed  "Tender  for  Contract 
No.  2,"  are  to  be  delivered  at  my  Office  in  Chard  at  or 
before  noon   on   10th  February,   1913. 

The  lowest  or  any  Tender  will  not  necessarily  he 
accepted. 

By   Order, 

J.   A.   FORWARD, 

Town   Clerk. 


B 


OROUGH    OF   CHARD. 


CHARD  WATER  SUPPLY. 


CONTRACT  No.  3. 

The  Corporation  of  Chard  is  prepared  to  receive 
Tenders  from  Contractors  for  the  Supply  ami  Delivery 
of  4-in.  and  3-in.  Sluice  Valves,  Fire  Hydrant-.  Air 
Valves,  and  other  Special  Castings. 

Drawings  may  be  seen,  and  Quantities,  Form  of 
Tender  and  other  particulars  obtained,  on  applica- 
tion to  Messrs.  Dodd  &  Dodd,  mm.inst.c.e..  County 
Chambers,  Corporation-street,  Birmingham,  on  and 
after  23rd  January,  1913,  on  payment  of  Five  Guineas, 
which  will  only  be  returned  upon  the  receipt  of  a 
hond-fide  Tender,  and  the  return  of  ail  documei  is  to 
the  Engineers. 

Sealed  Tender-,  endorsed  "Tender  for  Contract 
Nn.  3."  are  bo  he  delivered  at  my  Office  in  Chard  at  or 
before  noon  on  10th  February,  1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
no  epted. 

By  Order, 

J.   A.   FORWARD, 

Town   Clerk. 

THOROUGH   OF   CHARD. 

CHARD  WATER  SUPPLY. 


CONTRACT   No.    4. 

The  Corporation  of  Chard  is  prepared  to  receive 
Tenders  from  Contractors  for  laying  5-in.,  4-in..  3-in. 
and  -i-in.  diameter  Water  Mains, together  with  Valves, 
I  lydi  ant-    and  other  works. 

Plans,  Sections  and  detail  Drawings  of  the  pro- 
posed works  may  be  seen,  and  Quantities,  Form  of 
Tender  and  other  particulars  obtained,  on  applica- 
tion to  Messrs.  Dodd  &  Dodd,  mm.inst.c.e..  County 
Chambers,  Corporation-street,  Birmingham,  on  and 
after  23rd  January,  1913,  on  payment  of  Five  Guineas, 
which  will  only  be  returned  upon  the  receipt  of  a 
bund-fide  Tender  and  the  return  of  all  documents  to 
the   Engineers. 

Sealed  Tenders,  endorsed  "Tender  for  Contract 
No.  4,"  are  to  be  delivered  at  my  Office  in  Chard  at 
or  before  noon  on  10th  February,  1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

By  Order, 

J.   A.   FORWARD, 

Town  Clerk. 


R 


USHDEN    URBAN    DISTRICT    COUNCIL. 


SEWAGE  DISPOSAL  WORKS. 


CONTRACT  No.  1. 
The  Rushden  Urban  District  Council  invite  Tenders 
for  the  construction  of  Sewage  Disposal  Works,  com- 
prising Alterations  to  existing  works,  New  Screening 
and  Detritus  Tanks,  Sedimentation  Tanks,  Storm- 
vvnter  Tanks,  Humus  Tanks,  Percolating  Filters.  Cul- 


verts, Drains,  Ejector  House  and  Plant,  Sludge  Drying 
Beds,  Laying  out  Land,  Road  Making  and  Incidental 
Works,  all  within  the  Urban  District  of  Rushden. 

Copies  of  the  General  Conditions  of  Contract,  Speci- 
fication and  Bills  of  Quantities,  with  Forms  of  Tender, 
may  be  obtained  and  Drawings  inspected  on  appli- 
cation to  the  Engineer  on  or  after  23rd  January, 
1913  on  payment  of  £5,  which  will  be  returned  on 
receipt  of  a  bond-fide  Tender,  not  afterwards  with- 
drawn, and  return  of  all  documents  entrusted  to  the 
Contractor  for  the  purpose  of  Tendering. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

Sealed  Tender-,  addressed  to  the  undersigned,  en- 
dorsed "Sewage  Disposal  Works,"  are  to  be  delivered 
at  my  office  not  later  than  12  o'clock  noon  on  Wed- 
nesday, the  12th  February.  1913. 

By  order  of  the  Council. 

W.   I!.  MAD1X, 

Engineer  and  Surveyor. 
Council  Buildings, 
Rushden. 

January  17,   1913. 


B 


RITON    FERRY   URBAN    DISTRICT 
COUNCIL. 

HOUSING  OF  THE   WORKING  CLASSES. 


TO  BUILDERS  AND  CONTRACTORS. 

The  Urban  District  Council  of  Briton  Ferry  invite 
Tenders  for  the  erection  of  Sixty-two  Houses  in  Rows 
of  9,  10,  11,  12  and  20  Houses  respectively. 

Plans  and  Specifications  may  be  seen  at  the  offices 
of  the  undersigned  after  Saturday,  25th  January. 
Persons  desirous  of  Tendering  arc  requested  to  notify 
the  Architect,  and  to  deposit  with  him  the  sum  of 
One  Guinea,  which  will  be  returned  upon  receipt  of  a 
bond-fide  Tender. 

Sealed  Tenders,  marked  "Tender  for  Workmen's 
Dwellings,"  must  be  sent  to  James  Revel],  Esq.,  Clerk 
and  Solicitor  to  the  Council,  not  later  than  22i'd 
February,  1913. 

The  Council  do  not  hind  themselves  to  accept  the 
lowest  or  anv  Tender. 

H.  ALEX.  CLARKE, 

Architect  and  Survej  oi . 

Council  Cilices. 
Briton  Ferry. 

January  20,  1913. 

CJUTTON      (SURREY)      URBAN      DISTRICT 
VJ  COUNCIL. 

TKXDKRS   FOR   TAR-SPRAYTNG. 

Tenders  are  invited  by  the  District  Council  for  the 
Tar-spraying  of  various  roads  in  the  district.  Foil 
particulars  may  he  obtained  from  Mr.  Win.  Hedley 
Grieves,  the  Surveyor  to  the  Council.  Municipal  I  Imc  - 
Sutton. 

Tenders,  sealed  and  endorsed  "Tar-Spraying,"  must 
reach  the  undersigned  not  later  than  4  p.m.  on 
Thursday,  the  6th  February.  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

THOS.   D.   PETTIVER, 

Clerk  to  the  Council. 
Municipal  Offices, 
Sutton,  Surrey. 

January  27,   1913. 

THOROUGH   OF   REIGATE. 

±J        TO  ROAD-TARRING  CONTRACTORS. 

The  Reigate  Town  Council  invites  Tenders  for  tar- 
washing  about  140,000yds.  super,  of  roads  within  the 
borough,  the  price  to  include  cleaning,  tarring  and 
gritting  the  tar  surface,  and  all  other  necessary  works 
in  connection  therewith. 

Sealed  Tenders,  which  are  to  state  the  price  per 
yard  super.,  with  full  description  of  the  mode  nf  treat- 
ment, are  to  be  delivered  at  my  office  at  the  Municipal 
Buildings,  Reigate,  on  or  before  noon  of  Wednesday, 
the  12th  day  of  February  next. 

The  person  whose  Tender  is  accepted  will  be  re- 
quired to  enter  into  a  Contract  in  accordance  with  a 
Form  to  be  seen  at  my  Office  aforesaid. 

The  Council  does  not  bind  itself  to  accept  the  lowest 
or  any  Tender. 

Dated  this  27th  day  of  January,  1913. 
By  Order, 

ALFRED  SMITH. 

Town  Clerk, 
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THOROUGH   OF   RAWTENSTALL. 
"^      TENDERS  FOE  MATERIALS  AND  LABOUR, 
PEIXTIXG  AXD  STATIONERY,  AXD  NEWSPAPERS 
AXD   MAGAZINES. 
The  Corporation  of  Rawtenstall  invite  Tender?  for 
the  Supply  of  the  following:  — 

(1)  Road  Metal,  Earthenware  Pipes  and  Gullies, 
Timber,  Pitch,  and  Creosote  Oil,  Disinfectants,  Port- 
land Cement  (British),  Iron  Castings,  Local  Stone 
(Flags,  Setts,  &e.),  Workmen's  Tools,  Scavenging 
Brushes,  and  Horse  Shoeing.  Also  for  the  Carting  of 
Road  Metal  from  the  Railway  Stations  and  for  Team 
Labour. 

(2)  Printing  and  Stationery  required  by  the  various 
departments. 

(3)  Newspapers  and  Magazjnes  required  at  the  public 
library. 

Forms  of  Tender  can  be  obtained  on  application  to 
the  Borough   Surveyor,  Town  Hall,  Rawtenstall. 

Sealed  Tenders,  endorsed  with  Hie  names  of  the 
articles  Tendered  for,  must  reach  the  Town  Clerk's 
Office,  Rawtenstall,  not  later  than  12  o'clock  noon  on 
Thursday,  the  13th  February  next.  The  Corporation 
do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

N.B.— Tender  Forms  will  not  be  issued  unless  applied 
for,  and  no   Tender  will  be  considered    that    is    not 
delivered  within  the  prescribed  time. 
By  Order, 
JAMES  WHALLEY. 

Town  Clerk. 
Town  Hall.  Rawtenstall. 
January  30,  1913. 

CITY     OF     LEEDS. 
ANNUAL  CONTRACTS  FOR  STORES. 
The    Sewerage    Gommittea    invite    Tenders   for    the 
Supply  of  the  following  Stores  during  the  twelve  months 
endirig  31st  March,  1914  :  — 
Cement, 

Earthenware  Drain-pipes,  &e  , 
Sewer  Ironwork, 
Galvanised  Diit-boxes, 
Sewer  Ventileting  Columns. 
Forms  of  Tender,  Schedules,  and  all  particulars  may 
be  obtained  at  the  Office  of  the  undersigned. 

Tenders  must  be  on  the  Official  Form,  properly 
endorsed,  and  delivered  at  the  Town  Clerk's  Office, 
Great  George  street,  Leeds,  not  later  than  10  a.m.  on 
Thursday,  February  20th,  1913. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  aDy  Tender. 

W.  T.  LANCASHIRE, 

City  Engineer. 
Municipal  Buildings,  Leeds, 
January  28th,  1913. 

THOROUGH  OF  ECCLES. 

The  Eccles  Corporation  invite  Tenders  for  the 
supply  of  the  following  Materials,  for  the  year  ending 
March  31st,  1914  :  — 

Setts  (Granite,  Grit,  Lonkey  Paving,  Crossing,  and 
Flag  Rock),  Flags  (Best  and  Seconds  Barns),  Flags  (Con- 
crete), Flags  (Manhole,  Lampeye,  and  Gully),  Kerbs 
(Rough,  Straight,  and  Circular),  Broken  Rubble  (per 
ton),  Granite  Macadam  and  Chi2>pings,  Prepared  Tarred 
Limestone,  Limestone  Cube  Chippings,  Gravel  (Pit  or 
River,  per  ton),  Cindeis  (per  ton),  Castings,  Pitch, 
Creosote  and  Tar,  Simpson's  Patent  Street  Gullies, 
Stoneware  Passage  Gullies,  stoneware  Pipes,  Bends  and 
•  functions,  Mortar  (per  ton),  Channel  Stones  (Straight 
and  Circular). 

Forms  of  Tender  and  particular  may  be  obtained  on 
application  to  Mr.  Thomas  S.  Picton,  Borough  Surveyor, 
Eccles. 

Sealed  Tenders,  which  must  be  enclosed  in  the  official 
envelope  provided,  to  be  forwarded  to  the  undersigned 
not  later  than  9  a.m.  on  Monday,  the  17ih  February, 
L913. 

Samples  of  all  materials  tendered  for  must  be 
supplied,  carriage  paid,  to  the  Borough  Surveyor,  not 
later  than  Tuesday,  the  18th  February,  1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted,  nor  will  any  allowance  be  made  to  persons 
tendering. 

EDWIN  PARKES, 

Town  Clerk. 

Town  Hall,  Eccles, 

January  28th,  1913. 


T]RBAN   DISTRICT   OF   FINCHLEY. 

^    TAR  FOR  ROAD  SURFACE  TREATMENT. 

The  Council  of  the  above-named  District  invite 
Tenders  for  the  supply  in  barrels,  to  the  various  Depots 
within  their  District,  of  about  30,000  gallons  of  Tar,  in 
such  quantities,  and  at  such  times,  as  may  be  desired  by 
thtir  Engineer.  The  Council  also  to  have  the  option  of 
increasing  the  quantity  up  to  50,000  gallons  at  price 
quoted. 

Persons   tendering   to  give  the  following  particulars 
with  respect  to  the  Tar  tendered  for .  — 
(a)  Speci6c  gravity. 

(?»)  Percentage  of  water,  ammonia,  aud  free  carbon. 
(c)  Percentage  of  tar  produced  from  carbonated  water 
gas. 

Sealed  Tenders,  endorsed  "  Tar,"  to  be  addressed  to 
the  uudersigned,  and  delivered  not  later  than  5  p.m.  on 
the  17th  February,  1913. 

The  Council  does  uot  bind  itself  to  accept  the  lowest 
or  any  Tender. 

E.  H.  LISTER, 

Clerk  of  the  Council. 
Council  Offices, 

Finchley,  N., 

28th  January,  1913. 

T71PSOM    URBAN    DISTRICT    COUNCIL 

TENDERS    FOR    STORES. 

The  Council  are  prepared  to  receive  Tenders  from 
persons  willing  to  enter  iuto  Contract  for  Work  and  for 
the  Supply  of  Stores,  &c  ,  for  the  period  of  one  year  or 
under,  commencing  1st  April,  1913,  viz.  :  — 

Sewerage  Ironwork. 

Culley  Gratings. 

Shovels,  Picks,  Brooms,  Forks,  Dust  Skeps,  &c. 

Disinfectants. 

Portland  Cement. 

Stoneware  Pipes  and  Gulleys,  &o. 

Kerbing  and  Channelling. 

Setts. 

Broken  Granite,  Chippings,  Hints  and  Limestone  Dust. 

Tar  Paving  and  Tarred  Macadam. 

Coal  and  Coke. 

Hay,  Corn,  Bran,  and  Straw. 

Bricks. 

Paraffin. 

Artificial  Stone  Paving. 

Thames  Ballast  and  Thames  Sand. 

Veterinary  Surgeon'6  Services  (inclusive). 

Tar,  Pitch,  &c. 

Team  Labour. 

Forms  of  Tender,  with  Schedule,  may  be  obtained,  and 
Specifications  seen,  upon  application  to  the  offices  of 
Mr.  Edward  R.  Capon,  Surveyor,  Bromley  Hurst, 
Church-street,  Epsom,  between  the  hours  of  9  a  m.  and 
5  p.m.,  Saturdays  excepted,  when  the  hours  will  be 
9  am.  till  1pm. 

Sealed  Tenders,  addressed  to  the  Clerk  of  the  Council, 
and  endorsed  "  Tenders  for  Stores,"  to  be  delivered  at 
the  Clerk's  Office  on  or  before  5  o'clock  p.m.  on 
Tuesday,  February  11th,  1913. 

Tno  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

E.  G.  WILSON, 

Clerk  to  the  Council. 

"  Duncannon," 

Church-street, 

Epsom. 

COUNTY  COUNCIL  OF  WEST  SUFFOLK. 
MAIN  ROADS. 

Tenders  are  invited  for  the  supply  of  Broken  Material, 
to  be  delivered  at  Railway  Stations  and  Wharves  in  the 
County. 

Conditions  of  Contract,  with  Specification  and  Form 
of  Tender,  may  be  obtained  on  application  to  the  under- 
signed. 

Tenders  to  be  sent  in  on  or  before  Monday,  17  th 
February,  1913. 

\V.  LIONEL  JENKINS,  a.m.i.c.e.,  p.as.i., 
County  Surveyor. 

County  Surveyor's  Office, 
Shire  Hall, 

Burv  St.  Edmunds. 

"29th  January,  1913. 


The  Surveyor 

Hn&  flDuntcipal  anb  County  Engineer. 


Vol.  XLIII. 


FEBRUARY  7,  1913. 


No.  1,099. 


Minutes  of  Proceedings. 


At   a   recent    meeting    of    the 
Should  the  Road    Staffordshire    County   Council   it 
Unconditional      was  P™P°sed  that  the  Road  Board 
Grants  ?  should    be    asked    for    grants  for 

highway  improvements,  such 
grants  to  lie  sufficient,  in  each  case,  to  cover  the 
whole  cost  of  the  improvement,  the  county  council 
contributing  nothing.  The  view  was  expressed  that 
it  was  the  intention  of  Parliament  that  the  Road 
Board  funds  should  be  used  in  relief  of  local  taxa- 
tion, and  that  the  action  of  the  board  in  making  a 
local  contribution  a  condition  of  the  grant  is  unjus- 
tifiable. As  our  readers  are  aware,  much  dissatis- 
faction has  been  expressed  in  other  comities  with 
the  policy  of  the  board  in  this  matter,  and  there 
seems  to  be  an  idea  slowly  forming  that  if  the 
counties  combined  to  refuse  conditional  grants  the 
board  would  be  obliged  to  reconsider  this  policy. 
Any  such  action  is  strongly  to  be  deprecated.  For 
one  thing,  the  money  which  the  counties  refused 
would  be  gladly  accepted  by  boroughs  and  cities  for 
help  in  carrying  out  improvements  which  are  in  any 
case  almost  certain  to  be  regarded  as  necessary 
within  the  next  ten  years  or  so.  For  another  thing, 
the  district  councils  are  not  obliged  to  ask  for  grauts 
through  the  county  councils,  and  many  districts 
where  a  rise  in  annual  expenditure  is  inevitable 
would  bo  glad,  under  the  cover  of  the  word 
"  improvement,"  to  dilute  their  expenditure  with 
Road  Board  grants. 

We  ask  the  pardon  of  the  Road  Board  and  of  the 
local  councils  for  the  almost  indecent  candour 
exhibited  in  these  observations,  which  have  been 
made  in  order  to  clear  the  ground  for  a  practical 
suggestion.  Works  of  road  improvement  fall  into 
two  classes — those  which  result  in  decreased  annual 
expenditure,  or  a  check  upon  the  rate  of  increase  of 
such  expenditure,  and  the  other  class  which  are 
undertaken  with  a  view  to  increasing  the  usefulness  of 
the  road  for  traffic,  and  may,  in  some  cases,  actually 
increase  expenditure.  If  the  counties  and  districts 
are  dissatisfied  with  the  results  of  the  latter  class, 
let  them  confine  their  applications  for  grants  to  the 
former  class.  If  the  lowering  of  hedges  and  the 
easing  of  turnings  result  in  rapid  wear  of  the  crust, 
and  if  remetalliug  with  harder  and  more  costly 
stone  increases  the  annual  expenditure,  let  such 
improvements  be  classed  together  with  others  tend- 
ing to  increased  cost,  or  failing  to  reduce  costs,  and 
let  all  applications  for  grants  for  such  improve- 
ments be  marked  "  Without  a  local  contribution  to 
the  cost."  If  the  Road  Board  does  not  care  to  make 
such  grants  off  its  own  bat,  those  improvements  can 
wait.  The  initiative  rests  with  the  local  councils. 
This  need  not,  however,  lead  to  a  deadlock, 
for  there  certainly  is  a  large  class  of  improvements 


which  will,  if  carried  out,  lead  to  reduced  costs  of 
maintenance.  The  opportunity  now  afforded  for 
the  carrying  out  of  such  improvements  is  an  exceed- 
ingly good  one. 

As  recently  pointed  out  in  these  columns,  the 
amount  of  capital  which  the  surveyor  can  expend 
upon  such  an  improvement,  with  distinct  economy, 
is  definitely  limited  to  that  sum  which  represents  the 
capital  value  of  the  reduction  in  the  cost  of  main- 
tenance. If,  however,  the  Road  Board  contributes 
half  the  amount,  the  capital  which  can  be  advan- 
tageously expended  per  furlong  of  the  road  is 
doubled.  Suppose,  for  instance,  that  the  expendi- 
ture of  £500  on  remaking  a  mile  of  road  crust  with 
good  foundations  would  reduce  the  annual  cost  of 
maintenance  by  £12  a  year,  that  is  not  good  enough 
as  a  direct  economy  ;  but  it  becomes  quite  good 
enough  as  a  direct  local  advantage  if  the  board  con- 
tributes £300  out  of  the  £500,  and  may  be  worth 
doing  if  the  board  contributes  only  £200.  A 
practical  difficulty  is  that  the  separate  grants  may 
be  too  small  for  the  economic  application  to  the 
problem  of  the  necessary  skill  and  professional 
time  ;  but  there  are  ways  of  getting  over  this.  If, 
for  instance,  an  area  were  selected  where  four 
counties  meet,  and  if  all  four  counties  confined  their 
applications  for  grants  to  this  area,  the  highway 
committees  could  carry  out  the  work  with  a  special 
engineer  acting  under  the  instructions  of  the  four 
county  surveyors  as  au  executive  committee.  The 
work  could  be  strictly  confined  to  such  operations 
as  tend  to  direct  economy,  and  the  cost  of  mainte- 
nance of  the  roads  affected  would  be  the  subject  of 
a  special  audit  for  several  years,  and  special  inspec- 
tion by  the  Road  Board.  There  are  other  practical 
ways  in  which  use  might  be  made  of  Road  Board 
funds  in  such  a  manner  as  to  satisfy  the  local  rate- 
payers, while,  at  the  same  time,  they  rendered  the 
provision  of  future  improvements  in  traffic  facilities 
easier  of  accomplishment,  and  more  economical  in 
regard  both  to  capital  expenditure  and  their  effects 
on  maintenance.  A  dog-in-the-manger  policy  is  not 
in  question  ;  but  we  trust  that  none  of  the  counties 
will  imitate  the  animal  which  tied  its  chain  with 
knots  and  then  complained  that  it  could  not  get 
into  its  kennel  out  of  the  cold  and  rain. 


A  Year's  Work 

in 

Chioago. 


The  vast  pi'oportions  of  the 
Public  Works  Department  of  the 
city  of  Chicago  are  made  evident 
by  the  annual  report  for  1911,  a 
copy  of  which  has  just  reached  us.  The  organisa- 
tion of  the  department  is  on  the  American  system, 
the  various  bureaus — each  having  its  own  chief — 
being  under  the   general   superintendence   of    the 
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Commissioner  of  Public  Works.  It  does  not  appear 
that  the  year  under  review  in  the  report  was 
marked  by  the  execution  of  any  works  of  great 
magnitude,  but  an  enormous  amount  of  detail  and 
routine  work  was  accomplished.  We  cannot  of 
course  in  this  place  do  more  than  notice  the  activi- 
ties of  one  or  two  of  the  bureaus  concerned  with 
matters  of  the  greatest  interest  to  Biitish  municipal 
engineers.  The  head  of  the  Bureau  of  Sewers  com- 
plains that  the  inadequacy  of  the  funds  at  his 
disposal  renders  thoroughly  efficient  administration 
a  matter  of  impossibility.  This  would  seem  to  be 
a  serious  matter,  more  particularly  as  regards 
cleansing  and  maintenance,  for  a  large  amount  of 
work  has  been  accomplished  during  the  year  in  the 
construction  of  sewers  both  by  special  assessment 
and  private  contract.  In  regard  to  house  drainage, 
it  is  interesting  to  note  that  a  few  years  ago  there  was 
considerable  controversy  regarding  the  advisability 
of  using  tile  pipes,  it  being  doubted  whether  that 
material  was  watertight.  Such  drains  have  now 
been  allowed  for  five  years,  and  they  have  been 
submitted  to  a  water  test  with  2  ft.  head  before 
being  passed  ;  and  the  report  states  that  if  properly 
laid  the  drains  are  watertight  within  the  limits  of 
this  test  and  of  any  pressure  to  which  they  may 
be  submitted  in  the  ordinary  course  of  their  use. 

Turning  now  for  a  moment  to  the  work  of  the 
Bureau  of  Streets,  we  find  in  reference  to  the  dis- 
posal of  refuse  the  pious  reflection  that  "  in  the 
treatment  of  a  city's  wastes,  while  it  is  always  well 
to  be  as  economical  as  possible,  the  matter  of  cost 
should  be  but  a  minor  consideration."  This  illus- 
trates the  enormous  advance  which  has  been  made 
since  1908,  when  Mr.  W.  F.  Morse  wrote  in  his 
work  on  the  Collection  and  Disposal  of  Municipal 
Waste  that  "the  sanitary  work  of  Chicago,  as  con- 
nected with  waste  collection  and  disposal,  has  from 
the  first  been  until  within  two  years  in  a  condition 
of  chronic  negligence  and  resulting  constant  com- 
plaint." The  system  in  vogue  is  that  of  reduction 
by  drying  and  percolation,  which  has  proved 
thoroughly  successful.  It  is  the  intention  of  the 
bureau,  however,  to  seek  authority  foi  the  erection 
of  such  incinerators  as  are  needed  to  dispose  of 
miscellaneous  refuse  which  is  not  adapted  to  reduc- 
tion treatment. 

In  regard  to  the  dust  nuisance  from  macadam 
streets,  the  report  states  that  previous  to  1911  an 
emulsion  of  soap,  oil,  and  water  was  used  with 
fairly  good  results.  With  an  emulsion  a  macadam 
street  must  be  gone  over  every  two  or  three  weeks, 
and  with  such  a  large  mileage  of  macadam  pave- 
ments it  was  found  impossible  to  keep  the  dust 
down.  With  the  use  of  straight  oil,  however,  one 
application  a  season  is  sufficient,  audit  is  possible  to 
cover  the  entire  area  of  macadam  streets.  The  use 
of  oil  is  found  more  satisfactory,  as  it  lias  proved  to 
be  a  good  binder,  and  not  only  acts  as  a  dust  pre- 
ventive, but  a  good  road  preserver.  The  bureau  has 
improved  on  the  method  of  applying  oil  by  the  use 
of  portable  boilers,  equipped  with  pumps  which 
enable  them  to  heat  the  oil  in  the  tank  cars,  pump 
directly  into  the  distributing  wagons,  and  apply  the 
oil  hot  to  the  pavement.  This  results  in  a  better 
penetration,  thus  doing  away  with  an  excess  amount 
of  oil  on  the  surface,  which  previous  to  this  method 
of  application  was  the  source  of  numerous  com- 
plaints. 


Councils  and       ,  The  '••i^lll"&tauces  surrounding 

Candidates.       "ie  rece"t  reappointment  of  the 

surveyor  to  the  Shoreham  Urban 

District  Council  alter  the  post  had  been  thrown 
open  to  competition  are  such  as  appear  to  call  for 
some  explanation  on  (he  part  of  that  authority.  In 
the  first  place  it  is  a  rather  curious  proceeding,  to 
say  the  least,  to  advertise  an  appointment,  with 
consequent  trouble  and  expense  to  those  who  replied 
to  the  invitation  to  send  in  applications,  and  then 
to  reappoint  the  previous  holder  of  the  office.  We 
know  nothing  and  say  nothing  as  to  the  qualifica- 


tions of  that  gentleman,  or  as  to  his  fitness  for  the 
position  which  he  occupies.  Other  candidates 
may,  however,  be  forgiven  for  asking  themselves 
whether  there  ever  was  a  really  bond-fide  vacancy. 
Moreover,  they  have  further  cause  of  complaint, 
we  understand,  inasmuch  as  no  official  notification 
has  been  sent  to  them  of  the  non-success  of  their 
applications.  It  is  no  doubt  well  known  by  now  to 
our  readers  that  in  our  view  such  a  notification  is  in 
all  cases  to  be  expected  as  a  matter  of  courtesy.  In 
the  present  case  we  say  more:  when  such  an  extra- 
ordinary course  as  that  adopted  by  the  Shoreham 
Council  is  taken,  candidates  are  further  entitled  to 
some  explanation  of  the  facts.  It  is  possible,  of 
course,  that  there  maybe  perfectly  sufficient  reasons 
for  what  has  been  done.  If  this  is  the  case,  however, 
there  can  be  no  objection  to  some  official  statement 
on  the  subject  being  made.  In  fact,  such  a  state- 
ment would  operate  to  allay  any  suspicion  which 
may  now  exist  that  the  council  may  have  acted  in 
any  way  improperly.  Other  recent  instances  of 
ignoring  the  applications  of  unsuccessful  candidates 
have  occurred  at  Eton  (Urban)  and  Rawmarsh 
respectively.  We  accordingly  take  the  opportunity  of 
reiterating  that  every  applicant  merits  at  least  some 
acknowledgment  of  his  application,  and  that  this 
should  be  sent  under  cover. 


We     have     more     than    once 
f^th*"3  commented    upon    the  very  real 

Swimming  ^atli.  dangers  of  infection  which  arise 
from  the  use  of  the  swimming- 
bath,  and  we  therefore  note  with  considerable 
interest  the  contents  of  the  report  on  the  subject 
which  has  recently  been  issued  by  the  Special 
Committee  appointed  by  the  Royal  Sanitary  Insti- 
tute. The  magnitude  of  the  danger  may  be 
gathered  from  the  fact  that  a  bath  of  100,000 
gallons  capacity,  which  contained  500  bacteria  per 
cubic  centimetre  when  newly  filled,  after  being 
used  by  380  bathers  was  found  to  contain  no  fewer 
than  342,400  bacteria  per  cubic  centimetre.  Of 
course  many  of  these  germs  are  perfectly  harmless, 
and  the  enormous  multiplication  is  favoured  by  the 
warmth  of  the  water.  Nevertheless,  the  figures 
given  are  sufficiently  alarming.  The  committee 
mention  two  possible  remedies  for  the  evil.  Con- 
tinuous aeration  and  nitration  prevents  the  higher 
grades  of  bacterial  pollution,  and  render's  the  water 
comparatively  clear  and  odourless.  It  has,  how- 
ever, no  sterilising  action  ;  and  it  appeal's  therefore 
that  it  may  be  positively  harmful  in  banishing 
the  outward  and  visible  warnings  of  a  danger 
which  it  does  not  really  remedy.  The  other  pro- 
cess mentioned  in  the  report  of  the  committee  is 
sterilisation  by  the  addition  of  electrolytic  fluid,  as 
practised  for  some  time  past  in  the  Borough  of 
Poplar.  The  good  results  obtained  by  this  method 
are  commented  upon  in  the  report,  but  it  is  pointed 
out  that  it  is  unnecessary  to  erect  a  special  plant  for 
the  manufacture  of  the  fluid,  as  it  can  be  obtained  as 
a  commercial  product  from  the  manufacturers  of 
chlorinated  disinfectants.  We  have  long  advocated 
the  use  of  electrolytic  fluid  for  the  purification  of 
bath  water,  and  we  hope  that  the  report  of  the 
committee  will  encourage  many  local  authorities  to 


adopt  it. 


Concrete 
Mixing, 


The  difficulties  which  occur  in 
regard  to  the  mixing  and  deposit 
of  concrete  are  so  well  known 
that  an}'  attempt  to  show  how  they  may  as  far  as 
possible  be  overcome  is  bound  to  arrest  the  atten- 
tion of  engineers.  For  this  reason,  the  paper 
presented  by  Dr.  .!.  S.  Owens  at  the  last  meeting 
of  the  Concrete  Institute  will  be  read  with  peculiar 
interest.  Broadly  speaking,  it  was  divided  into 
two  parts.  The  first  consisted  of  a  scientific  exami- 
nation of  the  phenomena  attendant  upon  the  settle- 
ment of  solids  of  various  gauges  and  shapes  in 
water;  and  in  this  connection  the  author  succeeded 
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in  showing  thai  the  chief  factors  governing-  the  rate 
at  which  a  bod}-  will  settle  through  water  are  its 
size,  shape,  and  specific  gravity,  the  temperature  of 
the  water  or  any  cause  affecting  its  viscosity,  and 
the  quantity  of  suspended  matter  present.  In  the 
latter  half  of  his  paper  Dr.  Owens  proceeded  to 
apply  the  principles  which  lie  had  evolved  from  a 
theoretical  study  of  the  general  problem  of  settle- 
ment to  the  practical  questions  which  affect  the 
mixing  and  deposit  of  concrete.  The  separation 
of  concrete  into  layers  consisting  of  its  different 
ingredients,  according  to  their  gauge  or  fine- 
ness, when  if  is  allowed  to  fall  through  water, 
is,  of  course,  a  perfectly  familiar  phenomenon, 
It  is  probably  not  so  generally  realised,  however, 
that  a  somewhat  similar  action  takes  place  in  the 
case  of  concrete  which  has  been  mixed  with  an 
excessive  quantity  of  water  and  then  agitated  by 
ramming.  Again,  the  effects  as  regards  separation 
of  ingredients  which  ai'e  produced  by  the  • 
mechanical  mixers,  and  the  comparative  efficiency 
of  machine  and  hand  mixing,  are  matters  which  are 
of  the  greatest  possible  importance.  The  conclu- 
sion at  which  Dr.  Owens  arrives  is  that,  having 
regard  to  the  amount  of  supervision  which  would 
be  required,  if  is  practically  impossible  to  get 
uniformity  by  hand  mixing.  He  points  out,  of 
course,  that  mixing  machines  themselves  vary 
greatly  as  regards  efficiencj-.  and  require  a,  certain 
amount  of  supervision.  On  the  whole,  however,  a 
good  mechanical  mixer  is  to  be  preferred  in  order 
to  secure  the  best  results.  Pull  extracts  from  this 
very  able  and  interesting  paper  will  lie  found  in 
another  column. 


There     is     undoubtedly    some- 

Housfni'pSln.  thinf  *»  be  conceded  to  th 

ment  that  the  housing  problem 
should  not  necessarily  be  regarded  as  strictly  a 
matter  of  pounds,  shillings,  and  pence.  We  gather 
that  this  was  and  continues  to  be  a  point  of  view 
from  which  the  Liverpool  Corporation  have 
approached  the  subject,  and  it  would  appear  to  be 
fully  justified  by  the  very  remarkable  results 
obtained  at.  a  cost  to  the  rates  that  is  sufficiently 
moderate  to  be  almost  nominal.  From  a  recently 
published  report  it  appears  that  the  Town  Council 
had  erected  2, 455  dwellings  up  to  the  end  of  1911, 
and  rehoused  a  population  of  nearly  ten  thousand. 
Slum  property  of  a  particularly  sordid  and  insani- 
tary kind  has  been  replaced  by  well  built  and  well 
equipped  houses,  and  the  rents  chaiged  are  such  as 
the  people  are  or  ought  to  be  able  to  pay.  The 
scheme  has  involved  a  capital  outlay  of  £1,045,000, 
and  the  net  annual  charge  is  £37,000  a  year.  After 
the  net  rents  are  deducted  from  the  interest  and 
sinking  fund  there  remains  a  charge  upon  the  rates 
of  a  little  more  than  a  halfpenny  in  the  £.  One 
practical  result  of  the  honsiug  scheme  has  been 
that  the  death-rate  in  the  areas  dealt  with  lias 
declined  from  GO  to  27  per  1,000,  and  the  con- 
sumption rate  from  4  to  19.  A  good  deal  may  be 
said  both  for  and  against  municipal  trading  in 
other  matters,  but  in  the  matter  of  housing, 
especially  where  slums  have  to  be  dealt  with,  it  is 
essentially  a  defensible  enterprise.  The  cost,  if  and 
when  any  part  of  it  falls  upon  the  rates,  may  be 
reasonably  included  in  the  charges  for  sanitary 
administration.  It  would  be  a  misnomer  to  regard 
such  cost  as  in  any  sense  a  loss  for  which  the 
municipality  should  be  blamed. 


It    was    a    happy    idea    on    the 
EnJiSs         Part   0f.  Mr-   Cuth.bert  Brown,  in 
Reminiscences,    addressing  the  Institute  of  Sani- 
tary   Engineers    last  Wednesday 
evening,  to  speak  in  a  reminiscent  strain  of  some  of 
the  many  interesting  experiences  which  have  fallen 
to  him  in  the  course  of  a  varied  engineering  career. 
When  it  is  remembered  that   Mr.  Brown  has  beeD 
engaged  in  fields  of  labour  so  far  apart  and  so  varied 


in  character  as  Tyneside,  the  heart  of  the  Northum- 
berland coalfield,  and  the  fiat  country  of  the  Eastern 
Counties,  and  that  lie  is  at  present  engineer  and 
Surveyor  to  the  Edmonton  Urban  District  Council, 
it  will  readily  be  realised  that  lie  must  have  much 
to  relate  which  is  of  interest.  Thus  he  was  able  to 
discourse  on  the  disposal  of  sewage  by  direct  dis- 
charge into  a  tidal  river,  and  the  disposal  of  refuse 
by  barging  out  to  sea  ;  he  further  gave  an  account 
of  the  great  difficulties  wdiich  confront  an  engineer 
in  a  district  wdiich  is  intersected  by  coal  workings 
owing  to  the  extraordinary  prevalence  of  subsi- 
dences on  a  large  scale.  In  one  case  it  appears  that 
a  subsidence  of  land  and  houses  to  the  extent  of 
3ft.  had  taken  place  over  a  large  area.  Whilst  at 
Chelmsford  Mr.  Brown  was  engaged  on  the  con- 
struction of  an  underground  reservoir  to  hold  a 
million  gallons.  Here  considerable  difficulties  were 
encountered  and  overcome  in  regard  to  leakages. 
Altogether  Mr.  Brown's  paper  was  of  special 
\  being  chiefly  an  accounl  of  obstacles  sur- 
mounted rather  than  a  mere  description  of  works 
constructed,  which  is  a  more  usual  feature  of  such 
addresses. 


We  are  indebted  to  the  courtesy 
August  ^Traffic     of  Mr  ,|()]m  Willmofcj  C(ninty  SU,J. 

Warwickshire.  ve}'01'  01  Warwickshire,  for  an 
interesting  and  instructive  table 
embodying  (he  results  of  a  seven  days'  census  of 
traffic  taken  on  the  Warwickshire  main  roads  last 
August.  The  figures  given  in  the  table  are  repro- 
duced in  another  part  of  this  issue,  accompanied  by 
a  sketch  map,  prepared  in  this  office,  on  which  the 
names  of  the  census  stations  are  written  and  the 
positions  marked  with  the  reference  numbers 
assigned  to  them  in  the  table.  We  have  added  a 
few  notes  relating  to  the  county  and  its  position  as 
regards  neighbouring  counties.  The  information 
given  will  enable  the  reader  to  study  the  matter  from 
several  points  of  view,  since  it  comprises  not  only 
the  figures  for  total  numbers  of  vehicles,  but  also 
those  for  motor  vehicles  and  for  ordinary  cycles. 
Our  Kentish  and  Surrey  readers  will,  no  doubt,  be 
struck  by  the  figures  given  for  the  Sunday  traffic  at 
Elmden,  and  will  note  that,  whereas  the  proportion 
of  motor  vehicles  to  the  total  (excluding  ordinary 
cycles)  was  about  65  per  cent  on  the  six  week  days 
taken  together,  it  rose  to  only  71  per  cent  on  the 
Sunday.  The  Sunday  increase  for  motor  vehicles 
themselves  was  nearly  84  per  cent,  for  other 
vehicles  about  38  per  cent,  and  for  ordinary  cj-cles 
ii.  a  i  ly  277  per  cent. 


Meetings. 


In  our  issue  of  the  2-tth  ult.  we 
were  able  to  announce  that  Mr. 
II.  Percy  Boulnois,  M.INST.C.E.,  the  chairman  of  the 
council  of  the  Royal  Sanitary  Institute,  has  been 
selected  by  the  committee  of  the  Chadwick  Trust 
to  give  three  lectuies  on  "The  Hygiene  of  the 
Home."'  The  first  of  these  lectures  will  be  delivered 
this  evening  at8.15  at  the  Royal  Sanitary  Institute, 
and  it  is  rather  unfortunate  that  it  clashes  with  the 
later  part  of  the  Eastern  District  meeting  of  the 
Institution  of  Municipal  and  County  Engineers, 
which  is  also  to  be  held  in  London  to-day.  At  the 
latter  meeting  an  inspection  will  be  made  of  the 
new  Middlesex  Guildhall  now  in  course  of  erection 
at  Westminster,  and  a  paper  on  "  Sterilisation  " 
will  be  read  by  Dr.  J.  C.  Thresh.  At  6.30  p.m.  the 
members  will  foregather  for  dinner  at  the  Victoria 
Mansions  Restaurant,  and  the  opportunity  will  be 
taken  of  presenting  to  Mr.  R.  J.  Thomas,  the 
president  of  the  institution,  the  wedding  gift  wdiich 
has  been  subscribed  for  by  the  members.  Those  of 
our  readers  who  are  interested  in  sewage  disposal 
should  make  a  special  note  of  the  meeting  of  the 
Royal  Sanitary  Institute  which  is  to  be  held  on 
Tuesday  next,  when  tin  important  discussion,  which 
is  to  be  opened  by  Dr.  Rideal,  will  take  place  on  the 
eighth  report  of  the  Royal  Commission. 
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Reminiscences  of  a  Municipal  Engineer/ 

By   CUTHBERT    BROWN,   assoc.m.inst.c.e.,  Engineer  and  Surveyor  to  the  Edmonton 

Urban  District   Council. 


In  preparing  this  paper  the  author  was  somewhat  at 
a  loss  to  know  on  what  subject  to  write,  as  "  Sanitary 
Engineering  "  has  been  so  much  discussed  during  the 
past  few  years  that  there  is  little  fresh  or  new  matter 
to  bring  forward  on  the  subject,  although  great  strides 
have  been  made  in  grappling  with  the  various  pro- 
blems of  water  supply  and  sewage  disposal.  It  may 
be  interesting,  however,  to  some  of  the  sanitary  engi- 
neers in  London  to  know  the  practice  and  procedure 
of  districts  in  the  Northern  Counties  which  might  be 
contrasted  with  the  practice  in  other  parts  of  the 
country. 

In  the  'eighties  the  author  was  engaged  in  a  large 
city  in  the  North  of  England  which  has  an  ancient 
history  and  was  one  of  the  border  towns  between 
England  and  Scotland,  and  therefore  laid  out  origin- 
ally in  a  very  primitive  manner.  Since  that  time  it 
has  grown  enormously,  and  has  now  a  population 
of  300,000  people. 

SEWER    LAYING     DIFFICULTIES. 

It  originally  was  the  custom  in  dealing  with  the 
sewage  of  the  town  to  follow  the  lines  of  the  old 
watercourses  which  made  their  way  from  the  uplands 
down  to  the  river.  These  watercourses  were  culverted 
over,  and  vary  in  diameter  from  3  ft.  to  9  fit. ;  they  were 
generally  circular  in  shape,  and  have  now  become  the 
main  sewers  and  surface-water  sewers  in  the  district. 
In  the  growth  of  the  city  these  sewers  and  water- 
courses are  not  on  the  lines  of  the  main  roads,  and  in 
very  many  cases  are  under  the  houses.  The  valleys 
have  been  filled  in  and  houses  built  on  the  top,  and  this 
has  made  it  very  difficult  to  locate  the  position  of  the 
sewers  whenever  an  important  connection  has  to  be 
made  to  them. 

The  author  was  engaged  in  taking  sections  through 
these  sewers  so  that  the  exact  depth  could  be  defined 
at  any  point  on  the  surface  (owing  to  the  non-existence 
of  manholes),  and  it  was  also  necessary  to  make  a 
very  accurate  underground  survey  of  the  line  of  the 
sewers  which  were  then  plotted  on  a  large  ordnance 
scale  42ft.  to  the  inch;  when  it  was  necessary  to 
make  a  connection  direct  to  the  main  sewer  it  was 
always  done  by  drifting.  The  commencement  of  the 
proposed  branch  main  was  noted  in  relation  to  the 
position  of  the  main  sewer,  and  the  angle  very  accu- 
rately a:eertained,  and  this  was  given  to  the  contractor 
as  his  basis  for  striking  the  sewer. 

You  will  see  that  it  was  not  possible  to  make  a  con-, 
nection  in  any  other  way  owing  to  the  buildings  which 
stand  on  the  top  of  the  sewers,  which  averaged  in 
depth  from  20  ft.  to  60  ft. 

The  •whole  of  the  sewage  and  surface  water  from  the 
sea  at  the  mouth  of  the  river  Tyne  up  to  the  point 
to  which  the  tide  runs — namely,  Newburn— for  a  dis- 
tance of  about  12  miles  is  emptied  into  the  river,  and 
on  this  length  the  population  amounts  to  750,000.  As 
the  sewers  take  both  the  surface  water  and  the  sewage, 
it  will  be  seen  that  an  enormous  amount  of  sludge 
must  be  deposited  daily;  however,  it  is  rather  remark- 
able that,  during  the  last  twenty-five  years  at  least, 
the  author  has  never  heard  of  any  complaint  having 
been  made  from  the  River  Tyne  Commissioners,  who 
i  -j.onsible  for  the  dredging  of  the  river  Tyne. 
The  waterway  from  the  sea  must  be  kept  deep  enough 
to  allow  one  of  His  Majesty's  battleships  to  proceed 
to  the  upper  reaches  as  far  as  Messrs.  Arm 
rorth  &  Co.'s  shipyard. 

In  these   days  of  sewage  disposal,   when    so  much 

difficulty  is  experienced  with  reference  to  the  disposal 

•cry  small  towns,  it  is  rather  remarkable 

thai  the  sludge  from  such  a  large  population  should 

be   emptied  daily   into   a   river  which  must    be   kept 

ally   clean   and   to   a   satisfactory    standard    o! 

it  causing  a  very  serious  trouble  to  those 

who   are   responsible   for    its    maintenance.    There    is 

one  point,  however,  which  has  never  been  con-    i   ■ 

to  my  knowledge,  from  a   sewage  point,  and  that   is 

the  formation  of  the  bar  at   fie    mouth  of  the  river 

Tyne  between  the  North  and  South  Piers.    This  I  irms 

aec     sary  lor  the  dredgers  bo  be 

continually  at  work  so  as  to  keep  the  waterway  clear 

for  big  liners.    The  theory  of  flu-  harl i 

*  Paper  read  ou  Wednesday  evening  at  a  meeting  of  tlie  I 
Deera. 


is  that  the  bar  is  caused  from  the  scour  from  the  out- 
side, and  it  has  also  been  held  that  the  bar  was  caused 
from  the  scour  of  the  river  bringing  down  the  washings 
from  the  upper  reaches;  but  I  think  that  the  latter 
theory  was  not  accepted,  and  it  was  always  held  that 
the  bar  or  bank  was  caused  from  the  current  of  the 
sea  from  the  outside. 

However,  the  question  as  to  whether  the  sludge  from 
the  sewage  was  in  any  way  responsible  for  the  forma- 
tion of  the  bar  at  the  mouth  of  the  river  Tyne  has 
never  been  discussed,  although  it  is  quite  probable 
that  this  might  very  seriously  deposit  itself  at  the 
mouth  of  the  river  when  it  meets  the  sea. 

BAROING    OF    REFUSE    TO    SEA. 

In  considering  this  question  another  very  interest  ing 
item  is  the  disposal  of  house  refuse  at  sea. 

In  the  author's  time  a  large  12-cell  destructor  was 
built  at  the  east  end  of  the  town  to  deal  with  the 
house  refuse  at  that  end,  and  a  further  piece  of  ground 
was  bought  at  the  west  end  of  the  town  at  the  Sand 
Quay  to  erect  a  similar  destructor  for  the  disposal  of 
the  refuse  at  that  portion  of  the  town.  Some  consider- 
able opposition  was  experienced  from  the  inhabitants, 
as  they  were  afraid  of  the  smoke  from  the  destructor 
causing  a  nuisance  to  the  people  who  lived  on  the 
higher  levels  of  the  town,  and  the  destructor  scheme 
was  abandoned.  It  was  then  decided  to  send  the 
refuse  to  sea,  and  a  timber  jetty  was  built  out  into 
the  river  for  a  distance  of  about  50  ft.  for  the  purpose 
of  mooring  the  barges. 

When  the  timber  quay  was  completed  a  contract 
was  entered  into  with  the  Tyne  Wherry  Company  to 
deposit  the  refuse  at  sea  at  a  cost  of  6d.  per  ton.  The 
first  barge  that  was  brought  alongside  the  quay  was 
supposed  to  hold  200  tons,  but  owing  to  the  lightness 
of  the  material,  which  was  mostly  shop  refuse,  and 
composed  of  straw,  paper,  bottles,  &c,  when  the  barge, 
was  full  the  refuse  did  not  weigh  more  than  60  tons. 

The  author  proceeded  to  sea  with  the  first  barge  load, 
which  was  towed  out  by  a  steamer,  to  see  how  it 
would  act.  The  Tyne  Commissioners  make  it  a  defi- 
nite rule  that  no  refuse  shall  be  shot  within  3  miles 
of  the  pier,  and  if  this  is  done  the  persons  doing  so 
are  prosecuted.  When  we  arrived  at  the  3-mile  limit 
the  wedges  were  knocked  out  of  the  cotters  at  the 
side  of  the  barge  and  the  false  bottom  lowered.  It 
was  then  fully  expected  that  the  refuse  would  sink 
to  the  bottom,  hut  instead  of  doing  that  it  floated, 
and  after  a  time  it  was  decided  to  send  the  steamer 
back  to  the  Tyne  dock  and  bring  out  a  gang  of  men 
to  tip  the  refuse  overboard.  It  is  scarcely  necessary  to 
say  that  the  contractor  did  not  carry  any  more  Tefuse 
at  that  price,  and  it  was  decided  in  future  to  take 
only  half  a  load,  and  the  price  was  increased  to  Is.  4d. 
per  ton. 

Enormous  quantities  of  refuse  are  tipped  daily  on 
this  system,  and  on  no  occasion  has  it  ever  been  found 
that  any  of  the  floating  matter  has  found  its  way 
back  again  to  the  shore. 

COLLIERY   DISTRICT   EXPERIENCES. 

The  author  then  moved  on  to  the  heart  of  the  coal- 
mining district  of  Northumberland,  where,  as  you  are 
perhaps  aware,  they  are  not  noted  for  high-class  sani- 
tation. In  these  districts  the  houses  have  privies 
and  very  large  ashpits.  Each  collier  receives  a  load 
of  small  coal  once  a  fortnight,  together  with  5  cwt. 
of  grey  coal,  and  this  causes  a  very  large  quantity  of 
ashes  to  be  dealt  with,  these  being  .always  deposited 
on  the  land  in  the  adjacent  areas. 

The  chief  difficulty  met  with  in  these  districts  is  in 
the  sewers  and  water  mains.  A  main  sewer  may  be 
laid  to-day  in  a  very  accurate  manner,  the  level;  taken 
carefully,  and  a  first-class  gradient  obtained,  and  the 
work  carried  out  in  ,a  very  efficient  manner, "but  in  the 
course  of  a  few  months  it  is  often  spoiled  by  colliery 
subsidences. 

During  this  time  the  author  was  engaged  upon  the 
Spen  and  Derwent  Haugh  Railway  for  two  years  with 
the  consulting  engineer,  Mr.  W.  G.  Law.^.  He  pre- 
pared ill'  sections  arid-surveys  for  the  carrying  out  of 
the  'iik,  anil  had  some  rather  interesting  experiences 
with  reference  to  ordnance  bench  marks  as  shown 
upon  tin'  ordnance  sheete.  In  omecase  it  h as  found 
that  the   line  of  the  road   with  the  bench   marks   on 
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walls  and  gateposts  had  settled  to  the  extent  of  2£t., 
and  great  care  had  to  be  exercised  in  using  the 
bench  marks  as  shown  on  the  Government  survey. 

In  1900  the  author  had  a  very  interesting  experience 
at  Gambols  Colliery,  which  is  situated  close  to  the 
cliffs  on  the  North-East  Coast,  and  bounded  on  the 
West  by  the  river  Blyth.  The  colliery  stands  upon  an 
island,  and  it  is  necessary  to  cross  the  river  Sleekhurn 
to  reach  it.  No  bridge  is  erected  at  this  point,  and 
carts  and  carriages  have  to  cross  by  means  of  a  ford. 
The  author's  coachman  on  several  occasions  remarked 
that  he  thought  the  ford  was  deeper  at  high  tide-  than 
it  used  to  be,  and  ultimately  it  was  not  possible  to 
cross  the  ford  at  certain  times  of  the  tide.  A  quay  wall 
extended  for  about  200yds.  on  the  east  side  of  the 
river  Blyth.  and  a  breach  occurred  very  near  the 
high-water  mark.  This  wall  was  built  with  dry  rubble 
backed  up  with  earth.  Someone  had  evidently  noticed 
tin-',  and  a  Large  hole  was  made  in  the  wall  during  the 
night,  and  at  the  next  high  tide  the  river  iu.de  its 
way  through  the  wall  ami  ran  up  bhe  main  road  and 
Hooded   the  whole  of  the  houses  in  the  colliery,  the 

water  being   from  5  ft.   to  (111.   deep. 

The  author  was  at  a  Loss  to  understand  this  sudden 
flooding,  and  took  a.  section  from  Mewbiggin  Point 
to  Blyth,  two  lixe(|  points  on  the  Ordnance  Survey 
which  were  known  to  In  permanent  bench  marks. 
The  whole  of  the  bench  marks  were  picked  up  in 
passing  Cambois  Colliery,  ami  the  section  plotted 
of  the  surface  and  inked  in  with  blue  lines.  The 
trdnance  Survey  had  been  recently  revised  ,n  1896, 
four  years  previously,  and  the  surface  of  the  ground 
at  that  time  plotted  in  rod.  It  was  then  -liown 
beyond  doubt  that  the  whole  of  the  houses  and  the 
land  adjoining  had  sunk  ,'i  ft.,  and  this  accounted 
for  the  extra  depth  of  water  at  the  ford.  A  meeting 
of  the  colliery  engineers  inte'rested  ami  the  Blyth 
Harbour  Commissioners  was  afterwards  held,  and 
it  was  doubted  very  much  as  to  whether  this.  wa.s 
correct  or  not.  The  levels  were  cheeked,  and  it  was 
found  that  the  subsidence  had  take.n  place,  and  tie' 
colliery  companies  paid  the  cost  of  rebuilding  the 
wall  in  a  more  substantial  manner.  The  cause  of 
tin*  wall  collapsing  was  owing  to  the  colliery  subsi- 
dence, which  had  shaken  the  wall  and  caused  it  par- 
t  tally  to  collapse. 

The  first  thing  that  would  strike  a  sanitary  engi- 
neer might  be  that  the  levels  of  the  sewers  would  be 
altered,  but  it  was  found  that  the  sewer  was  still  in 
a  working  condition,  as  the  ground  had  gone  down 
bodily  over  the  whole  of  the  area.  There  was,  how- 
ever, a.  difficulty  with  regard  to  the  outlet  of  the 
sewer,  as  at  high  tide  the  water  level  was  from 
7  ft.  to  8  ft.  above  the  outlet  of  the  sewer.  A  tide 
flap  with  a  lead  seat  was  fixed  at  the  end  of  the 
pipe,  hut  this  was  of  no  avail,  as  pieces  of  stick  or 
straw  got  wedged  in  the  seat  of  the  pipe,  and  the 
water  made  its  way  up  the  pipes  and  out  at  the 
manholes  on  the  maun  road 

Another  chamber  was  built  about  30  ft.  from  the 
wafll,  and  another  flap  fixed,  with  the  same  result. 
The  author  then  designed  a  new  form  of  tide  valve, 
and  had  an  additional  chamber  built  further  inland 
in  the  form  of  a  cradle  hanging  on  a  bell  mouth  with 
a  ball  18  in.  in  diameter  inside.  This  was  made  by 
Messrs.  Glenneld  &  Kennedy,  of  Kilmarnock,  and 
after  this  was  fixed  it  acted  fairly  well  for  a  time, 
but  at  the  next  spuing  tide  the  water  came,  through 
both  flaps,  there  not  being  sufficient  pressure  to 
keep  the  ball  in  position,  and  the  water  still  ran  up 
the  sewer  and  came  out  of  the  manholes.  We  then 
had  to  hav^  recourse  to  another  system,  and  an 
additional  chamber  with  a  12- in.  screw-down  sluice 
valve  was  built;  a  man  was  engaged  by  the  colliery 
company,  and  it  was  h's  duty  to  screw  down  and 
open  the  valve  twice  a  day 

In  laying  the  sewers  in  these  districts  it  was 
found  that  a  cement  joint  was  not  suitable,  as  the 
flanges,  of  the  pipes  were  continually  breaking1  and 
causing  a.  defective  sewer.  The  system  which  the 
author  adopted  was  to  make  a  clay  joint  and  to  bed 
the  pipe  in  concrete  for  a  depth  of  4  in.  in  the 
bottom  and  haunch  it  up  with  concrete  tc  the  centre 
of  the  pipe.  Under  this  system  we  had  not.  nearly  so 
many  broken  flanges,  as  the  nipping  in  the  top 
flange  was  obviated.  There  was  also  considerable 
trouble  with  the  water  mains,  as  it  was  necessary 
to  make  a.  rigid  joint  between  the  spigot  and  the 
flange  with  lead,  and  there  was  no  giving;  therefore, 
whenever  the  ground  subsided,  the  flange-  were 
nipped,  and  the  break  always  took  place  at  the 
joint. 

These  breakages  on  the  sewer  and  water  mains 
took    place    chiefly    where    the    coal    was    worked    on 


what  is  known  as  the  pillar  system — that  is,  leaving 
a  certain  amount  of  coal  in  the  pit  to  hold  up  the 
ground  which  caused  undulations  on  the  surface. 
With  reference  to  the  pit  at  Cambois  Colliery,  which 
has  been  already  mentioned,  this  was  worked  on 
what  is  called  the  long  wall  system,  where  the  whole 
of  the  coal  is  taken  out  and  the  surface  allowed  to 
set  evenly. 

WORK      IN      THE      EASTERN      COUNTIES. 

The   author's   next  experience  was   at  Chelmsford, 

in  the  Eastern  Counties,  and  a  few  notes  upon  the 
water  supply  of  these  district-    may  be  of  interest. 

The  first  work  with  which  t  In-  author  was  eon 
nected  was  the  construction  of  an  underground 
reservoir  to  hold  1,000,000  gallons  of  water.'  The 
walls  were  constructed  of  concrete  lined  with  Cal- 
lander's bituminous  sheeting  with  6  in.  of  concrete  laid 
on  the  face  ami  rendered  about  with  Jin.  of  neal 
cement.  The  roof  was  carried  by  piers  18 in.  square, 
built  of  blue  Staffordshire  bricks,  and  carrying  a 
concrete  roof  composed  of  steel  joists  and  metallic 
lathing.     The   roof   was   12   in.    thick. 

In  carrying  out  (his  work  a  rather  interesting  cir- 
cumstance took  place  as  follows:  After  the  gravel 
had  been  dug  out  for  a  depth  of  14  ft.  for  the  whole 
area,  the  concrete  walls  were  liiiilt  each  0  ft.  thick  at 
the  bottom,  ami  the  back  of  the  walls  were  tilled  in 
with  hard  core.  The  walls  were  built  in  the  winter 
time,  and  rather  suddenly  watei  began  to  spoul  out 
at  the  bottom  of  the  wall  in  hundreds  of  places,  and 
it  was  not  possible  to  lay  on  the  sheeting  until  these 
water  spouts  were  stopped.  Small  holes  were  drilled 
in  the  walls  and  pieces  of  lead  piping  inserted  so 
that  the  water  Would  come  through  the  pipes,  and 
these  were  ultimately  sealed.  However,  in  a  very 
short,  time  the  water  burst  out  in  new  places,  ami 
continued  to  trickle  down  the  wall.  A  close  obser- 
vation was  kept,  to  endeavour  to  find  out  where  the 
water  came  from,  and  it  was  thought  to  be  making 
its  way  from  the  back  of  the  wall  through  the  con- 
crete The  author  ultimately  decided  to  excavate  a 
trench  round  the  back  of  the  reservoir  for  the  full 
distance,  and  laid  in  a  9-in.  pipe  and  filled  the  back 
with  hard  core,  an  outlet  being  found  into  an  adjoin- 
ing pond.  When  this  work  was  about  completed  the 
whole  of  the  water  spouts  had  stopped  running,  and 
preparations  were  made  to  lay  on  the  sheeting. 
However,  it  rained  very  hard  the  night  before  the 
sheeting  was  to  be  laid,  and  when  the  work  was 
inspected  the  next  morning  there  were  the  same  old 
weeping  holes  running  as  hard  as  ever. 

The  author  then  came  to  the  conclusion  that  the 
water  most  certainly  was  not  coming  from  the  back. 
and  it  was  found  that  the  rain  had  fallen  on  the 
face  of  the  wall,  which  was  14  ft.  high  with  a  batter 
of  2  in.  to  the  foot,  and  was  soaking,  possibly  for 
an  inch  or  two,  into  the  wall,  and  then  ultimately 
finding  its  way  out  at  the  bottom  of  the  wall.  The 
concrete  was  made  of  ordinary  ballast,  riot  crushed. 
which  made  it  rather  open  and  porous..  After  that 
time  we  had  a  week  of  fin?  weather,  and  the  whole 
of  the  weeping  holes  dried  out.  and  the  sheeting  was 
laid  on  without  any  further  difficulty. 

During  the  course  of  this,  construction  considerable 
difficulty  was  experienced  with  regard  to  the  water 
supply,  which  was  mainly  derived  from  an  18-in. 
borehole  into  the  chalk,  the  well  was  080  ft.  deep, 
and  touched  the  chalk  at  350  ft.  The  pump  at  that 
time  was  delivering  10,000  gallons  an  hour  at.  a 
depth  of  250  ft.,  ami  on  other  advice  it  was  decided 
to  take  the  pump  out  and  lower  to  350  ft.  with  a  view 
to  obtaining  n  greater  supply  of  water,  but  it  was 
found  that  by  doing  this  the  water  was  shut  out 
altogether,  and  the  pump  had  to  be  take.n  out  again, 
shortened  and  put  back  at,  the  original  level,  the 
water  being  obtained  from  the  Thanet  sand  over- 
lying the  chalk,  ami  not  obtained  from  the  chalk 
itself.  Considerable  difficulty  was  experienced  in 
keeping  up  the  supply  to  the  town,  which  was  only 
of  an  intermittent  character,  and  had  a  service  of 
-ix  hours,  from  G  a.m.  to  12  norm,  and  all  the  cisterns 
were  supposed  to  be  filled  and  charged  until  the 
next  day. 

The  author  was  of  opinion  that  the  water  which 
v,  .1-  being  pumped,  equal  to  20  gallons  per  head  per 
day,  shonl  I  he  sufficient  to  supply  the  population, 
provided  thai  all  the  water  reached  the  consumers. 
It  was  recommended  that,  the  town  he  split  up  into 
six  sections,  and  a  Deacon  water-waste  meter  should 
be  fixed  at  a  point,  to  command  the  whole  of  the 
different  areas  for  the  purpose  of  ascertaining  the 
amount  of  waste  that  was  taking  place  in  the  town. 
This  work  was  proceeded  with  with  all  haste,  and 
in   lees  than   twelve  months,  by  a  systematic  inepec- 
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tion  and  close  observation,  the  whole  of  the  town 
was  put  on  a  constant  service  with  the  same  amount 
of  water  which  it  had  previously  taken  to  give  a  six- 
hours'  service. 

The  .subsoil  was  of  gravel,  which  lends  itself  very 
much  to  water  waste,  as  it  does  not  make  any  appear- 
ance on  the  surface;  it  had  even  been  remarked  by 
some  of  the  old  residents  in  the  district  that  their  own 
private  wells  never  ran  dry,  and  this  was  afterwards 
found  to  be  owing  to  the  waste  that  was  taking  place 
in  the  council's  mains.  The  service  pipes  were  all 
composed  of  galvanised  iron,  and  the  subsoil  appears 
to  eat  very  much  into  this  class  of  pipe;  corrosion 
takes  place,  and  holes  make  their  appearance. 

WATER-WASTE    DETECTION. 

There  were  numerous  interesting  cases  of  private 
service  waste  water,  one  especially  which  might  be 
related:  One  of  the  councillors,  who  is  a  very  eminent 
engineer,  lived  in  the  town,  and  had  a  very  nice  ball 
alley,  which  is  covered  with  4-in.  concrete,  adjoining 
his  house.  A  bad  leak  was  taking  place  on  this  sec- 
tion, and  n;ghtly  inspections  had  been  made  by 
turning  off  the  different  sections  and  watching  the 
behaviour  of  the  water-waste  meter,  and  it  was  ulti- 
mately found  that  the  waste  was  taking  place  in 
the  service  pipe  of  this  house,  as  could  easily  be  de- 
tected by  the  stethoscope.  When  it  was  mentioned 
to  the  gentleman  that  a  leakage  of  500  gallons  an  hour 
was  taking  place  on  his  premises  he  was  very  much 
astonished,  and  stated  that  the  whole  of  his  fittings 
were  perfectly  tight  and  open  for  anyone  to  inspect. 
However,  permission  was  obtained  to  find  this  waste, 
and  the  author  had  a  trench  opened  right  through  the 
centre  of  the  ball  alley  on  the  top  of  the  pipe  to  trace 
the  leakage,  and  in  the  centre  of  the  yard  a  split  pipe 
was  found  with  a  slit  in  it  fully  18  in.  long.  The  water 
had  been  running  from  this  point  for  very  many  years. 
Some  of  the  houses  adkpning  had  damp  floors,  and 
it  had  been  quite  a  difficulty  with  the  owners  for 
years  to  keep  down  the  damp,  and  they  had  gone 
to  considerable  expense  to  do  this. 

This  was  only  one  of  the  many  instances  which 
shows  the  desirability  of  having  a  proper  system  of 
water-waste  detection,  as,  in  the  author's  opinion, 
in  =ome  districts  there  is  more  water  wasted  than 
used. 

The  author  constructed  a  large  open-air  swimming 
bath  150  ft,  long  by  100  ft.  wide,  adjoining  the  river 
Chelmer.  This  was  dug  out  of  the  London  clay,  which 
is  found  within  2ft.  of  the  surface  and  made  an 
adnrrable  watertight  tank  without  any  puddling  or 
artificial  means.  The  sides  were  sloped  2  to  1,  and 
covered  with  concrete,  and  the  bottom  was  laid  with 
concrete  flags. 

In  excavating  the  bottom  of  this  tank  at  the  top 
end,  which  was  6  ft,  deep,  a  number  of  fissures  ap- 
peared and  delivered  a  vast  amount  of  water  which 
evidently  came  direct  from  the  river  Chelmer — which 
was  witlrn  30  ft.  If  the  tank  was  allowed  to  stand 
without  pumping,  the  water  level  rose  steadily  until 
it  reached  the  level  of  the  river.  The  point  which 
appeared  to  be  necessary  to  get  over  was  the  possibility 
of  the  whole  of  the  flags  lifting  with  the  pressure  of 
water  behind,  and  this  would  most  certainly  have 
happened.  After  looking  carefully  into  the  matter, 
the  whole  of  the  springs  were  noted  by  pieces  of  wood, 
which  numbered  between  sixty  and  seventy  at  spaces 
about  3  ft  apart,  The  author  had  flags  cast  with  holes 
in  the  centre  4  in.  square,  and  these  flags  were  care- 
fully laid  over  the  top  of  the  springs  so  that  the  water 
came  up  through  the  holes,  which  got  over  the  diffi- 
culty of  the  pressure.  When  the  work  was  completed 
the  water  came  up  and  was  lying  on  the  top  of  the 
flags,  the  latter  remaining  quite  stationary. 

SEWAGE    DISPOSAL    AT   EDMONTON. 

The  author  next  moved  to  Edmonton,  in  Middlesex. 
where  some  very  interesting  work  is  being  carried  out 
in  connection  with  the  sewage  works.  The  sewage 
farm  comprises  an  area  of  235  acres,  and  the  sewage 
is  treated  on  the  broad  irrigation  principle.  The 
population  dealt  with  is  100.000.  At  the  time  of  the 
author's  appointment  considerable  difficulty  was  ex- 
per'eneed  w;th  the  Lee  Conservancy  Board  and  the 
Middlesex  County  Council  owing  to  the  effluent  Tint 
being  up  to  a  satisfactory  standard. 

The  sewage  is  delivered  to  the  faun  into  an  under- 
ground reservoir  of  a  capacity  of  2  000.000  gallons,  and 
is  lifted  into  three  subsiding  tanks  of  a  total  capacity 
of  f;00  000  gallons.  The  sewage  then  flows  over  the 
northern  portion  of  the  farm  for  preliminary  treat- 
ment, and  i  =  afterwards  taken  by  carriers  to  a  gravel 


pit  of  an  area  of  3^  acres  for  further  purification,  being 
again  passed  over  the  land  before  being  allowed  to 
pass  down  the  effluent  channel  into  the  river  Lee. 
The  effluent  is  examined  by  the  Lee  Conservancy 
Board  and  the  Middlesex  County  Council  at  regular 
intervals,  and  it  is  required  to  come  up  to  a  satisfactory 
standard  before  being  allowed  to  flow  into  the  river. 
Considerable  difficulty  had  been  experienced  in  pro- 
ducing a  satisfactory  effluent,  owing  to  the  land  being 
sewage  sick  and  the  gravel  pit  having  become  in- 
effective. It  is  more  than  probable  that  the  effluent 
from  the  land  which  was  passed  into  the  gravel  pit 
for  further  treatment  was  actually  reduced  in  quality 
rather  than  improved.  When  the  author  took  up  his 
duties  two  years  ago,  instructions  were  given  to  have 
the  gravel  pit  emptied,  and  this  was  done  after  pump- 
ing for  a  fortnight.  It  was  then  found  that  a  large 
quantity  of  sludge  was  deposited  on  the  surface,  and  it 
was  not  found  practicable  to  cart  it  away;  the  pumps 
wrere  kept  at  work  with  a  view  to  keeping  down  the 
level  of  the  subsoil  water,  and  it  was  left  to  dry  and 
bake  in  the  stiu.  After  lying  for  six  weeks  it  had 
practically  evaporated  by  first  breaking  up  into  sec- 
tions about  6  in.  square,  and  then  finally  became  fine 
powder. 

The  sludge  difficulty  having  been  got  rid  of,  it  was 
then  decided  to  dig  holes  at  various  places  to  ascer- 
tain the  nature  of  the  subsoil,  and  it  was  found  to  con- 
sist of  sharp  sand  mixed  with  clean  gravel  for  a  depth 
of  5  ft.  This  lent  itself  to  the  construction  of  an  ideal 
filter  for  either  water  or  sewage,  and  as  the  area  was 
3J  acres,  and  capable  of  dealing  with  a  large  quantity 
of  sewage  effluent  for  secondary  treatment  with  practi- 
cally no  solids,  it  was  decided  to  lay  down  a  15-in.  pipe 
for  a  length  of  462  ft,,  at  a  depth  of  4  ft,  through  the 
centre  of  the  beds  for  manholes  for  aeration  and  in- 
spection, together  with  4,300  ft,  of  4-in.  agricultural 
tiles  at  a  similar  depth  at  a  distance  of  6  yds.  apart 
at  right  angles  to  the  main  for  the  purpose  of  gather- 
ing the  whole  of  the  effluent  into  the  15-in.  main  to 
be  delivered  intr  the  pump  well  of  the  13-in.  and  9-in. 
centrifugal  pumps  to  be  finally  lifted  into  six  12-in. 
by  3-in.  steel  troughs  which  overflow  and  drop  the 
effluent  9  ft.  into  the  effluent  channel. 

The  preliminary  treated  effluent  is  brought  to  the 
beds  by  a  concrete  carrier,  and  is  passed  through  a 
fine  screen  composed  of  -^th  holes,  and  is  then  delivered 
into  a  concrete  chamber  14  ft.  above  the  level  of  the 
gravel  beds  from  the  concrete  chamber.  The  effluent 
then  drops  a  distance  of  5  ft.  into  an  adjoining 
chamber,  and  is  conveyed  by  a  9-in.  by  6-in.  cast-iron 
pipe,  and  a  5-in.  by  4-in.  cast-iron  pipe,  the  full 
length  of  the  beds,  at  an  average  height  of 
9  ft.,  with  concrete  manholes  13  ft.  high  at  each 
bend,  together  with  seven  arteries  composed  of  5-in. 
by  4-in.  aqueducts  running  across  the  beds.  The 
total  length  of  the  9-in.  by  6-in.  aqueduct  is  576  ft., 
and  the  total  length  of  the  5-in.  by  4-in.  aqueducts 
1,692  ft.,  the  whole  of  the  aqueducts  being  under  a 
pressure  of  5  ft.  The  aqueducts  are  pierced  with 
1,500  j36-th  holes,  2  ft.  6  in.  apart,  which  deliver  water 
at  a  rate  of  1?  gallons  each  per  minute,  or  112  500  gal- 
lons per  hour,  which  is  equal  to  the  dry-weather  flow 
to  the  farm.  Each  jet  is  provided  with  a  zinc  shield 
which  breaks  up  the  water  into  a  fine  spray,  and 
considerably  helps  to  purify  the  effluent.  At  each  end 
of  the  .aqueducts  a  removal  stopper  is  provided  for 
cleansing. 

Since  this  system,  which  is  believed  to  be  the  only 
one  of  its  kind  in  England,  has  been  in  operation, 
the  effluent  has  been  inspected  numerous  times  by  the 
Lee  Conservancy  Board  and  the  Middlesex  County 
Council,  and  the  effluent  samples  analysed  by  the 
council's  analytical  chemist,  Dr.  Kenwood,  on  every 
occasion,  and  has  always  been  reported  upon  as  very 
satisfactory,  and  fit  to  be  put  into  any  part  of  the 
river  Lee.  The  whole  of  the  works  have  been  carried 
out  departmentally. 


New  Town-planning  Schemes — It  is  understood 
ili.it  the  Local  Government  Board  have  given  autho- 
rity for  the  preparation  of  three  further  town-plan- 
ning schciii'  -  1 1 n <  1  < ■  r  the  Housing  and  Town-Planning 
Act,  1909.  The  schemes  are  authorised  to  be  pre- 
pared by  the  Corporation  of  Sutton  Coldfield  and 
the  Urban  District  Councils  of  Ellesmere  Port  and 
Whitby  and  Finehlcy,  and  are  to  relate  to  areas 
comprising  about  6,400,  3,678,  and  1,044  aero-  respec- 
tively. The  Caerphilly  Urban  District  Council  have 
decided  to  take  the  necessary  steps  for  promoting  a 
town  planning  scheme. 
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Trials  of  Road  Materials  at  Sidcup. 

A  REVIEW  OF  THE  INTERIM  REPORT. 


Brief  particulars  of  the  materials  and  methods 
employed  in  making  up  the  trial  lengths  of  road 
surfa<-ing-i  and  upper  emir  es  oi  road  crusts  at  Sid- 
cup have  already  been  given  in  The  Surveyor 
(January  31st,  p.  250),  together  with  what  seems,  at 
the  present  stage  of  the  trials,  to  he  the  chief  results 
so  far  shown,  and  the  most  immediately  important 
of  the  comments  of  the  committee.  The  Road  Board 
and  its  Advisory  Committee  are  to  he  congratulated 
on  the  admirably  fair  and  sportsmanlike  manner  in 
which  they  are  conducting  these  important  investi- 
gations, the  results  of  which  will,  if  their  limita- 
tions  be  duly  recognised,  he  of  first  importance. 

The  conditions  of  the  site  are  known  to  most  sur- 
veyors, and  since  the  document,  is  an  interim  re- 
port, it  is  not  desirable  at  present  to  describe  the 
conditions  in  detail,  or  to  compare  them  with  those 
in  other  parts  of  the  country.  Such  a  study  may  lie 
left  until  more  of  the  competitors  have  passed  the 
post — on  the  "last  shall  be  first  "  principle.  For 
the  -ame  reason  no  attempt  will  be  made  at  present 
to  describe  or  discuss  any  differences  which  there 
may  be  in  the  local  conditions  affecting  different 
trial  lengths. 

THE     TRAFFIC     ON     THE      ELTH  AM-SIDCUP    EOAD. 

The  nature  and  amount  of  the  traffic  may  be 
judged  from  two  censuses,  one  taken  in  September, 
1910,  and  the  other  in  August,  1912,  and  it  may  be 
remarked  that  the  traffic  on  this  mad  is  probably 
much  less  subject  to  seasonal  variations  than  that 
on  the  main  roads  of  the  country  generally.  At  the 
f.ame  time,  it  is  to  be  hoped  that,  before  the  trials 
are  conclud?d  the  figures  for  the  traffic  of  ether  sea- 
sons will  be  available. 

September,  WIO.—Foy  the  fortnight  from  August 
31  to  September  13,  1910,  the  following,  omitting 
unimportant  decimals,  are  the  averages  per  day  of 
twenty-four  hours;  numbers  of  vehicles,  grand  total, 
including  bicycles  and  animals,  2.691:  Total  of 
horse-drawn  vehicles,  451:  horses  drawing  these 
vehicles,  787;  heavy  one-horse  vehicles-,  19;  heavy 
vehicles,  two  horses  or  more,  including  omnibuses, 
247;  total  of  motor  vehicles  and  their  trailers,  and 
motor  cycles,  322;  motor  omnibuses,  105;  motor 
lorries  with  rubber  tyres,  16"8 ;  motor  lorries  with 
"steel"  tyres,  8'7,  and  their  trailers.  3'6 ;  motor  cars 
and  cabs,  and  covered  vans,  131 ;  motor  cycles,  40 ; 
ordinary  cycles,  1,107:  traction  engines  1'5.  Esti- 
mated tonnage  per  yard  width  'per  day,  360. 

August,  1912.— For  the  week  from  August  15  to  21, 
1912,  the  following  are  the  averages  per  day  of 
twenty-four  hours;  number  of  vehicles  per  clay  of 
twenty-four  hours:  G-rand  total,  including  bicycli  s 
and  animals.  2.292.  Total  of  horse-drawn  vehicles, 
"37;  horse,;  drawing  these  vehicles,  178:  heavy  one- 
horse  vehicles,  183;  heavy  vehicles,  two  horses  or 
more,  84;  total  of  motor  vehicles  and  their  trailers 
and  motor  cycles,  638:  motor  omnibuses,  331;  motor 
lorries,  rubber  tyres,  244 ;  motor  lorries,  "steel" 
tyres,  8'7,  and  their  trailers.  5*8;  motor  vans,  covered, 
21  :  motor  cars  and  cabs.  171 ;  motor  cycles.  53 ;  ordi- 
nary cycles,  750;  traction  engines,  3'1.  Estimated 
total   tonnage  per  yard  width  per  day,  506. 

As  far  as  the  two  periods  chosen  provide  a  sound 
basis  for  comparisons,  they  show  a  substantial  in- 
crease in  the  number  of  motor  cars  and  motor  cycles, 
and  a  heavy  decrease  in  ordinary  cycles,  as  well  as 
an  important  decrea-e  in  the  total  of  horse-drawn 
vehicles.  Leaving  out  motor  cycles,  animals,  hand- 
carts &e.,  and  counting  only  actual  vehicles  and 
trailers,  we  have  the  following  totals  per  day;  1910, 
number  776;  estimated  tonnage  per  yard  width,  288; 
1912.  number  1,025:  estimated  tonnage  per  yard 
width,  462.  The  estimated  tonnages  of  motor  vehicles 
alone  per  yard  width  per  day  were:  In  1910,  174;  in 
1912,  392.  This  is.  of  course,  largely  due  to  the  in- 
crease in  the  number  of  motor  omnibuses,  reckoned 
as  6-ton  vehicles:  the  105  in  1910  having  increased  to 
3.31   in  August,  1912. 

CERTAIN     ADVERSE      CONDITIONS. 

There  were  adverse  conditions  which  affected  some 
of  the  sections  more  than  others.  One  such  was 
the  trenching  work  carried  out  by  the  water  autho- 
rity. It  is  unfortunate  that  this  work  could  not 
have  been  done  before  tih  3  trial  sections  were  put 
down,   and   it   has    no   doubt    been    recognised   by   the 


committee  that  a  site  less  liable  to  such  disturb- 
ances, or  to  great  changes  in  the  nature  and  amount 
of  the  traffic,  may  be  chosen  for  the  next  set  of  trials 
of  this  kind.  The  trenching  is  an  especially  unfortu- 
nate feature  of  the  trials,  since  the  effects  of  such 
work  cannot  be  reckoned  by  the  number  of  square 
yards,  of  surface  actually  disturbed.  Sometimes  a 
considerable  amount  of  earth  is  thrown  on  to  the 
surface,  seriously  affecting  results  in  some  cases. 
Besides  this,  the  jolting  of  vehicles.,  caused  by  the 
slight  sink  age  or  humping  of  the  surface,  extends 
for  some  yards,  especially  in  the  case  of  vehicles 
intended  for  heavy  loads,  but  travelling  light  and 
moving  fast— an  empty  two-horse  van  going  home 
late,  for  instance.  In  the  case  of  one  section,  No. 
15,  the  use  of  an  adjoining  field  as  a  store  for  stone, 
and  a  standing  ground  for  rollers  during  the  whole 
of  the  operations,  may  have  affected  the  results, 
although  this  section  was  one  of  the  last  to  be 
finished.  Another  adverse  condition  which  did  not 
affect  all  sections  equally  was  the  starting  and  stop- 
ping of  motor  omnibuses.  This  not,  only  affects  a 
road  surface  directly,  but  may  also  have  an  indirect 
effect  by  causing  a  swerving  of  other  traffic.  Near 
a  regular  stopping  place  for  omnibuses  such  swerv- 
ing may  somewhat  increase  the  wear  of  the  surface, 
an  effect  which  may  be  observed  in  an  extreme  form 
at  some  turnings,  and  bends  on  roads  with  much 
motor  traffic. 

CERTAIN     LIMITATIONS     OF     THE     TRIALS. 

It  must  not  be  overlooked  that  the  materials  and 
methods  were  tested  under  conditions  somewhat 
more  favourable  to  some  competitors  than  others 
apart  from  the  nature  and  circumstances  of  the  sites 
and  the  amount  and  kind  of  traffic.  It  was,  how- 
ever, necessary  to  limit  the  scope  of  the  work  to  be 
done  by  the  individual  competitors  in  order  to  make 
it  possible  for  all  of  them  to  compete  under  equal 
conditions.  The  trials  were,  accordingly,  intended 
to  test  top  courses,  or  carpet  layers,  and  not  whole 
crusts.  Another  factor  which  could  not  be  foreseen 
was  the  unusual  drought,  the  effect  of  which  was 
necessarily  greatest  on  those  sections  which  were 
put  down  earliest,  including,  be  it  noted,  the  water- 
hound  crust  put  down  on  June  15th,  and  the  water- 
bound  tarred  crust  put  down  on  June  17th.  It  is 
unfortunate  that  the  committee  did  not  deem  it 
necessary  to  make  a  full  test  of  a  water-bound 
crust,  made  and  maintained  with  water  only  as  a 
binder  and  dust-layer.  The  actual  cost  of  specially 
watering  such  a  small  piece  of  road  would  not,  of 
course,  be  charged  against  it,  but  only  the  due  share 
of  the  cost  of  watering  a  length  sufficient  to  keep  a 
water  crust  fully  employed  during  the  dry  season. 
The  effect  of  calcium  chloride  may  be  better  or 
worse  than  that  of  water,  but  it  is  not  likely  to  be 
exactly  the   same. 

Another  limitation  consists  in  the  fact  that  capital 
expenditure  and  the  cost  of  actual  repairs  do  not 
tell  the  whole  story.  There  are  several  trial  sections 
for  which,  supposing  them  to  be  5  miles  long,  any 
road  surveyor,  acting  in  a  consulting  capacity,  would 
allot  a  considerable  portion  of  the  total  annual  cost 
in  the  form  of  the  special  kind  of  small,  constant 
repair  or  daily  attention  suited  to  the  particular  kind 
of  crust.  The  sections,  were,  of  course,  fairly  treated 
as  regards  scavenging,  and  due  notice  was  no  doubt 
given  of  incipient  failure,  and  the  very  limitation 
here  noticed  furnishes  lessons  of  some  importance, 
since  the  Road  Board  would  be  glad  to  find  a  form 
of  road  surfacing  which  would  require  a  minimum 
of  attention  when  once  it  was  down.  The  economic 
division  of  expenditure  between  capital  outlay,  re- 
pairs, and  constant  attention  has,  however,  an  im- 
portance which  must  to  a.  large  extent  govern  the 
methods  to  be  employed. 

GOOD  FOOTHOLD. 

The  references  to  slipperiness  are  very  significant, 
and,  on  the  whole,  bear  out  the  opinions  expressed 
in  recent  Surveyor  articles.  A  road  crust  and  its 
surface  must  "give"  somehow  if  good  foothold  is 
to  be  provided.  It  may  give  by  wearing,  the  slip- 
ping being  prevented,  moment  by  moment,  by 
minute  chipping  or  dinting  of  the  surface ; 
or  it  may  give  by  slight  horizontal  shifting. 
absorbing  the  horizontal  component,  of  the  energy  of 
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impact  in  a  movement  of  sufficient  length  to  reduce 
the  magnitude  of  the  actual  force  to  that  which  is 
ater  than  the  vortical  force  multiplied  by  the 
co-effieienl  of  friction;  or  it  may  give,  for  the  time 
being,  plastically,  and  be  afterwards  restored  to 
shape.  These  three  effects  may  all  be  in  play  at 
mice,  or  any  two  of  them.  On  a  water-bound  road 
crust  we  usually  have  plastic  movement,  afterwards 
1.  or  partly  restored,  and  attrition;  and  the 
crust  b  meath  the  surface  shifts  a  little  elastically. 
These  considerations  profoundly  affect  the  design 
of  a  road  crust  in  competent  hands,  and  it  is  because 
they  are  sometimes  ignored  that  we  hear  of  so  many 
failures  of  various  kinds,  of  road  crusts.  With  a 
rock  asphalt  carpet  there  is  very  little  attrition,  but 
there  is  plastic  movement  and  some  horizontal 
shift. 

We  find,  accordingly,  that  the  sections  which  are 
described  in  the  report  as  providing  good  foothold 
did  so  in  accordance  with  the  basic  principles  briefly 
indicated  above.  Take,  for  instance,  section  No.  13, 
which  "  provided  good  foothold  for  horses."  The 
wear  in  twelve  months  was  considerable— 0'40  in.  It 
also  gave  plastically,  since  it  became  worn  unevenly. 
Under  happier  circumstances  restorative  effects 
might  have  come  into  play;  plastic  deformation, 
.-afficient  to  prevent  slipperiness,  does  not  neces- 
sarily lead  to  unevenness.  Possibly,  too,  an  upper 
course  of  this  type  (we  are  not  specially  considering 
the  particular  case)  may  be  most  economically  de- 
signed when  the  cost  of  constant  maintenance  is  a 
large  proportion  of  the  total  annual  cost.  Consider 
section  17:  The  wear  was  small,  only  0'06in.  in 
twelve  months;  but  the  surface  was  inclined  to 
creep.  The  movement,  which  absorbed  the  hori- 
zontal component  of  the  shock  of  impact  was.  plastic 
in  a  horizontal  direction,  and  was  accumulative  in 
the  absence  of  symmetrical  average  incidence  of 
impact.  The  surfacing  is  a  carpet  layer  on  a  con- 
crete foundation  course,  and  it  may  be  suggested 
that  if  the  necessary  technical  knowledge  and  skill 
were  applied  to  the  design  of  such  carpet  layers, 
they  would  have  a  wider  range  of  application  than 
they  have  at  present. 

No.  20  "  affords  good  foothold,"  though  the  wear  was 
only  0'08  in.  in  twelve  months.  In  this  case  two  of 
the  three  conditions  for  foothold  come  in,  for  the 
surface  is  described  as  "slightly  wavy  and  some- 
what sticky." 

No.  22  "  afforded  good  foothold,"  though  the  measure- 
ments showed  practically  no  wear  in  twelve  months. 
That  some  creep  or  plastic  movement  occurred  is 
shown  by  the  fact  that  it  is  slightly  wavy,  but  in  view 
of  the  report  that  it  is  "quite  one  of  the  best"  of  the 
sections,  it  is  not  pretended  here  that  the  good  foot- 
hold is  fully  accounted  for  on  the  facts  before  us.  It 
may  be  that  the  surface  provides  for  plastic  reception 
of  impact  with  subsequent  restoration  of  form  without 
loss  of  material — small  dints  rolled  out  smooth  after- 
wards. 

No.  23,  which  has  a  1-in.  wearing  surface,  all  mate- 
rials in  which  pass  a  4-in.  mesh,  also  demands  atten- 
tion, since  it  "afforded  good  foothold."  In  this  case 
there  was  0-10  in.  of  wear  in  twelve  months,  and  a 
slight  waviness. 

'/aids  some  of  these  surfaces  they  are  quite  out 
of  the  range  of  economic  expenditure  for  ordinary 
main  roads,  however  well  suited  they  may  be  for  one 
of  Greater  London's  main  outlets. 

"not  slippery." 

A  number  of  sections  are  described  as  "  not  slippery," 
being  evidently  retained  on  the  mesh  which  passes 
d  foothold."    One  of  these,  section  No.  3,   is   a 
single    pitch-grouted    upper    course    3  in.   thick,   and 
another  section,  No  4,  is  a  4^-in.  crust  double  pitch- 
:  ted.      These    were    made    by    the    Kent   County 
incil     to    Road    Board    Specifications    3    and    4. 
Another  similar  crust  was  put  down  by  one   of  the 
ipeting  firms.    The  first  two  are  described  as  "not 
. '  and  the  third   as  giving  no  trouble  as  re- 
la  foothold";   but  whether  this  means  no  trouble 
the  highway  authorities  or  no  trouble  to  any  < 
left  to  the  interpretation  of  the  reader.    Pitch-groi 
r     are   aware,   usually    e 
■  r  foothold  than  tar-m'acadam  ma 
by  tl 
\  p  bat  tl  tinu 

b  I  off,  and 

I  thai  tin-  p  the  crust 

o   '!   nse   as   in   the   as 
tar-macadam,  b  !  air  spa  ;   allow 

of  a  sufficient   i  istic  movemfen  a  bsorb 

impact      Po      b      th    ad1  ant  age  i    partly  due  to  there 


being,  as  a  rule,  less  tar  near  the  surface  and  more 
gritty' material,  the  grains  of  which  are  also  somewhat 
larger. 

Section  No.  18  is  also  described  as  giving  "no  trouble 
from  want  of  foothold."  In  this  case  the  nature  of  the 
materials  accounts  for  that  result,  allowing  of  a  suffi- 
cient amount  of  wear,  0-18  in.;  and  there  was  also 
some  creep. 

NOT    "  UNDULY  "    SLIPPERY. 

The  phrase  "  not  unduly  slippery "  is  used  with 
reference  to  the  surfaces  of  a  number  of  the  trial  sec- 
tions and  it  is  significant  that  most  of  these  are  made 
with  'tar-macadam  proper— No.  8  with  Kentish  rag, 
Nos.  9,  10  and  11  with  blast  furnace  slag,  No.  12  with 
elvan  and  diabase,  No.  14  with  blue  Guernsey  stone, 
and  No.  16  with  diabase. 

The  twelve  months'  wear  of  No.  8  was  recorded 
as  066  in.,  but  a  part  of  this  was  due  to  trenching 
work.  On  No.  9  the  twelve  months'  wear  was  0-25  in., 
and  on  No.  10  0-31  in.  No.  11  wore  0-27  in.,  No.  12 
014  in.,  and  No.  16  0-17  in.  On  No.  14  the  wear  was 
only  0-06  in.,  and  the  section  is  described  as  "one 
of  the  best."  From  the  present  point  of-  viewr,  there- 
fore, and  on  the  facts  before  us,  the  only  interpretation 
of  the  results  would  lie  in  a  somewhat  sinister  signifi- 
cance being  given  to  the  words  "  not  unduly." 

Most  of  these  sections  stood  up  well  to  the  traffic, 
but  although  the  several  costs  need  not  be  considered 
at  present,  it  may  be  pointed  out  that  a  first  cost  of 
4s.  per  square  yard,  not  allowing  for  any  subsequent 
repairs,  amounts  to  over  £2  000  a  mile  for  an  18-ft. 
carriageway. 

SLIPPERY    SURFACES. 

With  respect  to  Section  No.  6,  "  complaints  of 
slipperiness  were  received  during  October,  1911."  The 
Kent  county  surveyor  describes  this  section  as  "  a 
little  on  the  hard  side,"  and  notes  that  "  during  sudden 
changes  of  temperature,  with  a  deposit  of  heavy  dew, 
it  affords  little  or  no  foothold." 

In  this  case  the  wear  in  twelve  months  was  only 
0'06.,  and  the  section  "  supported  the  traffic  with 
only  small  signs  of  distress."  Section  No.  7  gave  rise 
to  complaints  of  slipperiness  in  the  autumn  and 
early  winter.  In  this  case  the  wear  was  ample — 
0  29  in.— and  the  slipperiness  does  not  seem  to  have 
been  due  to  hardness  or  excessive  rigidity.  The  first 
cost  was  low,  and  the  best  way  of  using  the  materials 
was,  perhaps,  not  realised  in  time,  for  the  nature  of 
the  materials  employed  and  the  amount  of  wear  do 
not  point  to  slipperiness. 

In  conclusion  it  may  be  pointed  out  that  the  ex- 
pression 'quite  one  of  the  best"  is  applied  in  the 
report  to  lengths  ranging  in  first  cost  from  33.  8^d. 
to  7s.  6d.  per  square  yard.  Even  at  the  present  stage 
the  trials  have  furnished  very  valuable  lessons  as  to 
the  behaviour  of  materials,  the  results  being  all  the 
more  useful  from  the  excellent  way  in  which  they 
are  presented  in  the  report. 


The  Mid-Lothian  Surveyorship.— At  a  special  meet- 
ing of  the  Mid-Lothian  County  Council  held  lately 
the  chairman,  Colonel  Trotter,  of  Colinton,  made 
sympathetic  reference  to  the  late  Mr.  John  Robb, 
the  county  road  surveyor,  and  enumerated  the 
appointments,  he  had  held,  and  many  of  the  im- 
portant schemes'  he  had  carried  through.  It  was 
agreed  to  make  a  record  of  the  council's  regret,  and 
to  send  an  excerpt  to  the  relatives  of  the  deceased. 
Following  upon  this,  Lord  Stair  asked  if  it  was 
necessary  to  fill  up  this  post  at  present,  and  the 
chairman  replied  that  it  was  very  necessary.  Mr. 
William  Crichton,  Aikendean,  stated  at  this  stage 
that  he  had  a  strong  feeling  that  this  appointment 
ought  not  to  be  filled  up  at  present,  as  he  -thought 
it  might  be  possible  to  continue  the  work  of  the 
county  without  a  road  surveyor.  The  council  nrght 
remit  the  whode  matter  to  a  small  committee  to  go 
into  the  whole  matter  and  report.  Mr.  J.  Leslie 
Leckie,  Corstorphine,  held  the  view  that  the  district 
surveyors  were  quite  competent  to  do  all  the  work 
that  was  necessary,  and  that  the  post  of  road  sur- 
veyor to  the  county  of  Mid-Lothian  was  a  mere  sine- 
cua  !.  Ilr  moved  that  they  do  not  fill  up  the  post. 
Mr.  James  Cermack,  Coliniton,  said  that  other  and 
!■!  per  counts  than  Mid-Lothian  were  taking  the 
■step  of    I  •   with  the  office  of  head  surveyor, 

.  1  to  undertake  the  work. 
Mr.  M'Hutoh  <  ee  chairman  of  the  county, 

.     I    .'.I'M    it    would    be    rash    that  day   to  vote 

either  foi    >     agait    I    i   proposal  to  dispense  with  a 

county     i         oi     an  I   move  1   that  it  be  remitted  to 

a    committee    to    report.      Mr.     John     Thin,    Stowe, 

i    i     and    the   amendment    waa   agreed   to. 
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Purification  of  Swimming  Baths  Water. 

ROYAL  SANITARY   INSTITUTE  COMMITTEE'S   REPORT. 


[We  make  the  subjoined  extracts  from  a  recently  prepared  report   of  a  committee  of  the  Royal  Sanitary 

Institute,    consisting    of    Dr.    Louis   C.    Parkes,    chairman;     Dr.    Philip    Boobbyer,    Colonel    J.    Lane     Notter, 

Dr.  S.  Ridcal,    F.I C,    Mr.  A.  Saxon  Sncll,  F.R.I. B. A.,    Mr.  H.  D.  Searles-Wood,    F  R.I.B.A.,    and    Mr.  W.  C.  Tyndale, 

M.lnst.C.E.    The  report  in  question  appears  in  the  February  number  of  the  Institute  Journal.] 


The  water  of  swimming  ponds  which  are  frequented 
daily  by  man}'  bathers  becomes  highly  charged  with 
bacterial  organi  'ins  as,  a  result  of  such  use.  Thus 
lii  been  found  that  a  fresh-water  pond  contain- 
ing 100,000  gallons  in  use  for  one  day  only,  but  which 
bad  been  used  by  380  bathers,  contained  342,400 
bacteria  per  cubic  centimetre  of  water  at  the  end  of 
the  day,  the  average  number  of  bacteria  in  the  clean 
water  used  to  fill  the  pond  being  less  than  500  per 
c  ubie   centimetre. 

No  doubt  the  great  majority  of  such  bacteria 
which  must  have  been  in  large  part  derived  from 
the  bodies  "f  bathers,  are  harmless  non-pathogenic 
rns.  But  there  well  always  be  a  certain  re- 
siduum of  organisms  which  have  disease-producing 
powers  when  placed  in  an  environment  suitable  to 
i heir  growth  and  development.  .  .  .  There  can  also 
d<  nl'i  that  not  all  the  bacteria  derived  from 
the  bodie-  of  bather.-  are  likely  to  be  distributed 
evenly  through  the  bulk  of  the  pond  water. 

That  .some  of  the  bacterial  impurity  of  the  pond 
water  is  suspended  in  solid  matters  is  evident  from 
the  formation  of  scum  in  water  which  ha-  been 
bathed  in,  the  scum  floating  on  the  surface  of  the 
water  Slimy  sediment  and  slimy  deposits  are  also 
to  be  found  on  the  side  walls  and  floor  of  the  pond 
at  its  deeper  end,  the  slimy  ingredient  being  prob- 
ably the  mucus  and  epithelium  from  the  bodies  of 
the  bathers.  The  water,  too,  becomes  opaque,  the 
opacity  being  due  to  minute  particles  of  organic 
matter  with  their  associated  bacteria.  The  water 
loses  its  fresh  smell,  and  in  time  will  develop  the 
distinctive  odour  of  humanity. 

The  warmth  of  the  Mater  (70  deg.  Fahr.  in  winter) 
is  very  favourable  to  the  multiplication  of  bacteria, 
and  this  possibly  accounts  for  the  large  numbers 
found  in  the  water  of  a  pond  which  has  been  in  use 
far  some  days.  As  a  result  of  these  changes  in  the 
water,  apart  altogether  from  the  question  of  infec- 
tion, an  unpleasant  smell  becomes  noticeable  in  the 
air  over  a  swimming  pond,  and  this,  with  the  asso- 
ciated waiiiith  of  the  bath  and  the  general  absence 
of  efficient  ventilation,  causes  the  lassitude  and 
weariness  so  often  complained  of  as  following  a 
swim  in   a   public   bath. 

The  rapidity  with  which  swimming  pond  water 
will  become  polluted  must  naturally  depend  not 
only  on  the  numbers,  but  also  on  the  class  of  people 
who  make  use  of  it.  A  pond  which  is  bathed  in  by 
per-"n-  who  never  have  a  bath  at  home,  and  who 
spit  and  urinate  in  the  bath  water,  will  much  more 
rapidly  deteriorate  in  quality  than  the  first-class 
pond  which  is  used  only  by  cleanly  persons.  There 
can  be  no  doubt  that  where  a  pond  is  extensively 
used  by  uncleanly  persons  the  water  should  be 
changed  daily,  and  the  walls  and  floor  of  the  pond 
freed  from  sedimentary  collections.  Ponds  used  by 
girls  and  women,  for  reasons  which  need  not  be  par- 
ticularised, require  to  have  the  water  changed  more 
frequently  than  where  males  only  are  accommo- 
dated. In  no  case  during  the  summer  bathing  sea- 
son, when  large  numbers  are  using  the  baths,  should 
the  pond  water  be  changed  less  frequently  than  every 
other  day. 

This  constant  change  of  water  implies  heavy  cost?., 
and  various  systems  have  been  recommended  and 
practically  applied  for  submitting  the  water  to  some 
purifying  process  so  as  to  obviate  the  expense  in- 
volved in  frequent  changes  of  water. 

CONTINUOUS    AERATION    AND    FILTRATION    PLANTS. 

From  the  evidence  collected  by  the  Committee  it 
would  appear  that  the  continuous  aeration  and  filtra- 
tion plants,*  now  so  largely  adopted,  are  effective  to 
a  certain  extent  in  preventing  the  gross  pollution  that 
results  where  a  pond  water  is  in  continuous  daily  use 
without  change.    The  higher  grades  of  bacterial  pollu- 

*  At  Belfast,  at  the  public  baths,  continuous  aeration  and  filtration 
is  combined  with  a  precipitant,  the  silution  of  the  latter  beine  added 
to  the  water  on  its  way  to  the  filter.  The  bacteriological  results  from 
the  use  o£  this  system  are  reported  to  be  good,  B.  coli  being  invariably 
absent  in  the  filtered  water. 


tion  are  prevented,  and  the  water  is  maintained  com- 
paratively clear  and  free  from  odour,  but  there  is 
nothing  approaching  sterilisation  of  the  water,  nor 
is  the  latter  free  from  turbidity.  It  is  evident  that 
the  comparatively  small  amount  of  aeration  the  water 
of  a  pond  can  be  submitted  to  by  this  process,  and  the 
limited  capacity  of  the  filters  through  which  the 
water  is  strained,  can  have  no  very  great  effect  if 
res  oration  of  the  water  to  its  original  state  of  purity 
is  the  object  aimed  at.  That  these  continuous  aera- 
tion and  filtration  plant.-  have  a  very  considerable 
effect  is  undoubted,  and  they  enable  a  swimming  pond 
to  be  used  without  any  apparent  bad  effects  for  a  con- 
siderable time  without  a  complete  change  of  water; 
but  it  must  not  be  supposed  that  the  water  is  neces- 
-arih    of    -n  My    as    that   which   comes    in 

from  the  main-  of  a  town;  and  it  must  also  be  re- 
membered that ,  if  the  wati  i  of  a  pond  is  changed  only 
at  long  intervals,  there  will  bi  a  c  nsiderable  accre- 
tion of  slimy  matters  on  the  walls  and  floors,  which  is 
a  very  undesirable  adjunct  of  a  swimming  bath. 

ELECTROLYTIC  FLUID  TREATMENT  AT  POPLAR. 

The  committee  has  also  investigated  the  treatment 
of  bath  water  by  electrolytic  fluid,  which  is  in  use 
at  the  Poplar  bath-,  and  was  very  much  impressed 
with  the  good  results 'Obtained.  By  the  addition  of 
hypochlorite  of  magnesia  solution  to  the  pond  water 
in  amount  sufficient  to  give  1  part  of  free  chlorine 
to  every  1,000,000  or  2  000,000  parts  of  water,  not  only 
is  the  water  sterilised  or  deprived  of  all  organised 
living  molecules,  but  it  is  kept  sweet  and  free  from 
odour,  and  there  is  no  tendency  in  the  water  to  the 
deposition  of  slimy  sediments  on  the  floor  of  the  pond. 
A  certain  amount  of  slimy  matter  collects  on  the 
wall-  of  the  pond  at  the  line  where  the  surface  of  the 
water  is  in  continual  movement  from  the  undulatory 
motions  induced  by  the  movements  of  bathers,  but 
this  is  readily  removed  with  a  swab  by  an  attendant. 

At  Poplar  the  hypochlorite  of  magnesia  solution  is 
prepared  by  the  electrolysis  of  Water  Board  water 
containing  certain  definite  proportions  of  sodium 
chloride  and  magnesium  chloride.  An  elaborate  plant 
has  been  erected,  a<  the  electrolysis  fluid  is  largely 
used  in  the  borough  of  Poplar  as  a  disinfectant.  Sea 
water  would  serve  equally  well  for  the  manufacture  of 
hypochlorite  solution,  as  its  chief  constituents  are  the 
chlorides  of  sodium  and  of  magnesium.  It  is  quite 
unnecessary,  however,  to  erect  a  plan!  for  the  manu- 
facture of  hypochlorite  solutions,  a  these  can  be 
obtained  as  commercial  products  from  the  manufac- 
turers   of  chlorinated  disinfectants. 

It  should  be  said  that  the  electrolytic  fluid  in  the 
Poplar  baths  is  not  u.-ed  with  the  idea  of  rendering 
unnecessary  periodic  changes  of  the  pond  water,  but 
to  keep  the  water  in  the  pond  fre-h  and  free  from 
harmful  organisms  all  the  time  it  is  in  vise.  The 
class  of  persons  who  use  the  swimming  ponds  in 
Poplar  is  always  likely  to  contain  uncleanly  or  in- 
fected individuals,  and  it  is  to  guard  against  danger 
from  the  latter  that  the  fluid  finds  its  chief  applica- 
tion. 

At  Poplar  the  electrolytic  fluid  costs  in  its  prepara- 
tion about  £2  per  1,000  gallons,  or  a  little  less  than 
Jd.  per  gallon.  Thirty  gallons  are  added  to  a  swim- 
ming pond  of  85.000  gallons  capacity  on  first  filling, 
and  subsequent  additions  are  made  as  required  at 
intervals  of  two  or  three  days.  The  bath  is  emptied 
weekly  or  every  ten  days. 


Swansea  Main  Drainage.— The  Mayor  of  Swansea, 
the  town  clerk,  and  Alderman  Corker  (chairman  of 
the  Water  and  Sewers  Committee)  have  had  a  con- 
ference with  Mr.  Midgley  Taylor,  m.inst.c.e.,  and 
Mr.  Hutchinson,  k.c.  respecting  the  adoption  of  a 
new  scheme  for  main  drainage  in  substitution  for 
that  rejected  by  Parliament  last  year.  They  will 
report  in  due  course  to  the  committee,  who  are 
anxious  to   take   up  the  question  without  delay. 
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on  Concrete  Work.* 
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I  propose  to  deal  with  soine  of  the  physical  cha- 
racteristics of  stones  and  shingle,  sand  and  nmd, 
which  lead  to  their  separation  into  these  distinct 
classes  by  Nature.  Practically  all  the  sorting  is 
done  by  the  agency  of  flowing  waiter,  and  the  chief 
factor  governing  the  position  of  any  deposit  is  the 
ability,  or  otherwise,  of  the  water  to  hold  the  mate- 
rial iii  suspension.  Very  finely  divided  matter  re- 
main- long  suspended,  and  therefore,  if  in  a  cur- 
rent, passes  over  the  place  where  coarser  .matter  is 
being  deposited,  and  settles  in  less  disturbed  water. 

We  cannot  go  into  all  the  details  of  the  process 
to-night,  but  tiie  more  important  factors,  governing 
the  grading  will  be  considered.  Seeing,  therefore, 
that  the  ability  of  water  to  hold  in  suspension  is 
important  we  wi.li  deal  with  that  aspect  of  the 
problem  first. 

I  may  premise  my  further  remarks  by  the  state- 
ment  that,  with  the  exception  to  be  referred  to  later, 
a  heavy  solid  can  only  lie  supported  in  suspension 
in  water  by  an  upward  thrust  equal  in  intensity  to 
that  which  would  result  from  a  current  of  water 
of  the  same  velocity  as  tire  body  would  settle  at  in 
still  water.  This  means:  (a)  It  is  to  the  resultant 
upward  thrust  due  to  eddies  and  disturbances  that 
suspension  in  water  is  due;  and  (b)  a  measure  of 
the  rate  of  fall  of  a  body  through  water  will  he  use- 
ful as  measuring  its  resistance  to  suspension. 

A  solid  body  which  is  of  higher  specific  gravity 
than  water  will  sink  in  the  latter  at  a  definite  rate. 
Starting  from  rest,  it  will  have  two  distinct  stages 
in   if ,  fall:  — 

(1)  An  accelerating  stage,  during  which  the  force 
operating  on  the  body  to  pull  it  down  is  greater 
than  the  retarding  force,  due  to  friction  and  the 
impact  of  the  water  particles  on  the  under  surface 
of  the  body. 

(2)  A  stage  of  uniform  motion  which  is  attained 
when  there  is  an  equilibrium  between  the  downward 
and  upward  acting  forces. 

In  practical  work  the  first  or  acceletrating  stage  is 
so  very  short  as  to  be  negligible,  except  for  very 
large  bodies:  in  the  case  of  stand,  and  even  pebbles 
up  to  A-in.  diameter,  it  is  only  by  the  most  delicate 
measurement  that  the  existence  of  an  accelerating 
stage   can   he    detected. 

The  chief  factors  governing  the  rate  at  which  a 
body  will  =ettle  through  water  are:  (1)  Its  size, 
(2)  shape,  (3)  specific  gravity,  (4)  the  temperature  of 
the  water,  or  any  cause  affecting  the  viscosity  of  the 
liquid,  (5)  the  quantity  of  suspended  matter  present 
in  the  w:ater. 

SIZE. 

If  v  represents  velocity  of  fall  in  foot  seconds.,  d 
diameter  of  body  in  feet,  s  specific  gravity  of  body, 
and  I  a  constant  depending  on  the  shape  of  the 
I  (equal  to  about  9'35  for  spheres,  612  for  irregu- 
ni-  of  -and.  .according  to  my  latest  experi- 
ments), the  velocity  of  fall  in  water  for  bodies  over 
TVj  in.  in  diameter  will  be  given  with  fair  accuracy 
by   the   expression.:  — 


v  =  k  Vd(s  -  1). 

n    will   thus    he    seen    that   the    rate    of  fall    varies 
directly  at  the  square  root  of  the  diameter. 

SHAPE      OF      BODY. 

f  found  that  a  curious  law  governs   the   po  ition   a 

body  of  irregular  shape   takes   up  in  falling  through 

We    are    accustomed    to   apply    ihe    law   of 

"mce"  to  explain   many   phenomena  in 

If  we  apply  it  in  the  present  case,  it  would 

seem  to    indicate   that    a    body    such    as    a    disc   will 

through  water  edgewise,   a  rod  endwise,   and 

so  '.n  ;    but  the  contrary   is  i)i<i  case;    a  disc   always 

on    the   flat,   a    rod    with    its    greatest 
horizontal.    I     have    established    this    fact    beyond 
a,  and  it  would  appear  that  a  body   ohocs* 
■-ition^  which     offers    the    great"-:     S 
•di.    For  this    n  a    m    a     phere    3el  I  Les   more 
rapidly  than  any  oth<  r  shape,  and  flat,  thin   bodies, 
such  as  -late.-,  settle  very  slowly  indeed. 

•  Extracts  from  paper  read  at  the  last  meeting  of  the  Concrete  Institute. 


SPECIFIC    GRAVITY. 

Referring  to  the  formula  given  above,  it  will  be 
seen  that  the  velocity  of  settlement  varies  directly 
as  the  square  root  of  the  specific  gravity  of  the  body 
minus  that  of  the  liquid  in  which   it  settles. 

WATER     TEMPERATURE. 

This  has  a  profound  effect  on  the  rate  of  tall  of 
fine  -matter  in  water,  due,  no  doubt,  to  its  influence 
on  viscosity.  A  rise  in  temperature  of  the  water 
produces  an.  increased  rapidity  of  settlement,  which 
is  most  marked  with  the  more  finely  divided  mate- 
rials. The  rate  of  settlement  of  silicious  sand  of 
T^DlJ-  in.  diameter  is  doubled  if  the  temperature  be 
raised  80  deg.  Fahr. 

AMOUNT  OF  SUSPENDED  MATTER  PRESENT. 

it  can  be  shown  experimentally  that  the  greater 
the  load  of  suspended  matter,  the  slower  its  rate  of 
settlement.  Finely  divided  .-.olid  matter  held  in 
suspension  in  water  has  practically  the  .same  effect. 
on  the  .specific  gravity  of  the  mixture,  measured  by 
a  floating  hydrometer,  as  if  it  were  in  solution. 

It  is  reasonable  under  the  circumstances,  to  suspect 
that  the  amount  of  heavy  matter  suspended  in  a 
liquid  will  influence  its  rate  of  settlement  in  the 
siame  way  as  an  alteration  in  the  .specific  gravity  of 
the  liquid  itself;    and  this  is  found  to  be  the  ease. 

PRACTICAL     APPLICATION      OF     RESULTS. 

We  now  come  to  the  practical  application  of  the 
results  above  referred  to.  We  may  first  consider  how 
we  axe  to  define  the  meaning  of  the  words  "  stone  " 
or-  "shingle,"  ''sand"  and  "mud/'  It  is  obvious 
that  any  definition  to  be  of  use  must  be  based 
directly  or   indirectly  upon  size   of  grain. 

There  appear  to  be  two  distinct  sizes  of  particle 
to  which  further  attention  must  be  given.  It  will 
be  observed  that  the  .application  of  the  formula 
given  above  is  stated  to  be  limited  to  sizes  over 
T\j  in.  diameter.  The  reason  fox  this  is  as  follows: 
In  experimenting  on  the  rate  of  .settlement  of  dif- 
ferent grades  of  material  I  found  that  the  value  of 
k  in  the  formula,  referred  to  was  fairly  constant  over 
jjj-in.  diameter;  but  for  grains  of  smaller  size  it  fell 
off  rapidly  in  value,  thus,  showing  that  some  factor 
was  operating  in  the  smaller  grades  which  was  not 
taken  into  account  in  the  expression  given.  That 
this  factor  was  the  viscosity  of  the  liquid  I  have  no 
doubt,  and  its  preponderating  effect  in  the  smaller 
grades  may  be  due  to  the  rapid  increase  in  the  ratio 
of  surface  to  volume  or  weight,  as  the  size  is  re- 
duced, or  to  the  passing  of  a  critical  point  in  the 
velocity  such  as  that  shown  by  Osborn  Reynolds  to 
divide  stream-line  flow   from   eddying-flow\ 

While  it  is  not  strictly  correct  to  speak  of  a 
critical  diameter  at  which  this  effect  commences  to 
appear,  I  found  on  plotting  values  of  the  constant 
k  referred  to  that  at  about  Toin.  diameter  the  curve 
bent  rapidly  downward,  whereas  above  this  it  w.as 
practically  horizontal. 

It  would  seem  that  we  have  here  a  natural  divid- 
ing line  between  sand  and  shingle.  Any  grade  of 
material  having  grains  over  T^in.  diameter  would, 
on  this  basis,  rank  as  shingle,  while  grades  finer 
than  this  would  rank  as  sand. 

It  must,  however,  be  understood  that  there  is 
really  a  shading  off  of  shingle  into  sand,  and  a 
range  of  sizes  of  from.  May,  55  in.toT'o  in.  diameter, 
which  might  be  ranked  either  as  coarse  .sand  or  fine 
shingle  with  equal  accuracy;  but  it  would  simplify 
matters  to  fix  the  line  more  or  less  arbitrarily  at 
,-',,  in.  diameter,  and  neglect  the  gradations  referred 
to. 

Again,  mud  particles  sometimes  approach  in  size 
the  limits  of  microscopic  vision;  so  that  we  have 
clearly  a  considerable  range  of  size  to  choose  from 
in  defining  mud  as  distinct  from  sand.  If  we  de- 
cided to  take  all  below  the  critical  diameter  referred 
to  as  being  mud,  we  have  to  consider  how  it  is  that 
particles  of  such  a  size  as  to  be  permanently  sus- 
pended in  water  ever  reach  the  bottom  to  form  mud. 
[Phis  is  not  such  a  serious  difficulty  as  might  appear, 
for  it  is  well  known  that  certain  physico-chemical 
action*  often  tend  to  hurry  the  precipitation  by  pro- 
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ducing  flocculation  of  very  fine  matter,  whereby  col- 
lections or  groups  of  particles,  are  formed  which 
operate  as  single  bodies,  and  thus  settle  much  more 
rapidly  than  would  otherwise  be  the  case.  This  is 
one  of  the  causes  of  the  formation  of  bar.-,  and 
deltas,  as  the  sea  water  tends  to  thus  precipitate 
mud  coming  down  livers. 

Ordinary  deposits  classified  as  clays  or  muds  con- 
tain varying  proportions  of  silica  and  alumina  in  a 
more  or  less  comminuted  state,  and  their  properties 
vary  with  the  proportions  present.  The  greater  the 
percentage  of  alumina  present  the  more  plastic  and 
"mud-like"  in  the  ordinary  sense  does  a  sample 
become;  so  that  the  distinction  between  sand  and 
mud  is  partly  chemical,  partly  physical.  From  our 
point  of  view,  however,  it  dor.,  nut  appeal  desirable 
to  base  a  distinction  between  mud  and  sand  on 
composition;  and  it  is  upon  the  size  of  a  grain  that 
we.  in  practice,   rely  to  distinguish   them. 

To  define  mud  or  dust  by  the  diameter  of  its  grain 
is  not,  however,  of  much  practical  use  to  the  engi- 
neer, who  cannot  examine  doubtful  samples  with 
a  microscope  and  micrometer.  A  method  of  defini- 
tion is  therefore  required  which  will  be  practically 
applicable,  and  I  would  suggest  that  we  consider 
as  mud  or  dust  any  particles  which,  when  stirred  up 
in  water  in  a  glass  vessel  12  in.  high,  cause  a  dis- 
coloration by  suspension,  which  does  not  clear  imme- 
diately—that is,  within,  say,  a  minute.  This  will 
cover  all  grades  from  about  TO\j0  in.  diameter  down, 
and  include  clay  proper,  which,  when  present  in  the 
aggregate  as  a  coating  on  the  stones,  is  very  preju- 
dicial to  the  strength  of  the  concrete,  owing  to  the 
interference  with  proper  adhesion  between  the 
cement  and  the  aggregate. 

CONCRETE   WORK   UNDER  WATER. 

When  concrete  is  allowed  to  settle  through  water, 
the  effect  is  to  bring  about  an  analysis  into  coarse  and 
fine  strata.  The  larger  particles — stones,  gravel,  &c. 
— settle  more  rapidly  than  the  finer  sand  and 
cement  ;  with  the  result  that  they  reach  the  bottom 
first  and  form  a  layer  over  which  the  sand  and 
cement  settle,  also  in  separate  strata — the  cement 
on  top,  the  sand  underneath  it.  The  separation  is 
not  quite  complete,  because  the  larger  particles 
always  carry  down  in  their  wake  some  of  the  smaller, 
and  for  other  reasons  which  we  need  not  go  into. 
Even  when  allowed  to  fall  through  only  a  foot  or  so 
of  water  the  fine  cement  is  washed  out  and,  to  a 
great  extent,  remains  suspended,  owing  to  the  dis- 
turbance of  the  water.  This  is.  such  a  well-known 
fact  that  it  does  not  call  for  further  attention  here. 

EXCESS    OF    WATER    IN    CONCRETE. 

When  fine  and  coarse  particles  are  suspended  in 
a  liquid  the  coarse,  by  virtue  of  their  greater  weight 
compared  with  their  surface,  tend  to  work  towards 
the  bottom,  displacing  the  fine  matter  upwards;  for 
it  must  be  remembered  that  a  body  falling  through  a 
liquid  always  generates  an  upward  current  to  fill  the 
space  which  it  occupied,  and  this  is  sufficient  to  keep 
very  fine  particles  suspended.  The  case  of  immediate 
interest  is  that  of  concrete  mixed  with  too  much  water  ; 
in  such,  when  kept  in  a  state  of  disturbance  by  ram- 
ming, there  is  a  tendency  for  the  coarse  part  of  the 
aggregate  to  work  towards  the  bottom,  the  finer  sand 
and  cement  towards  the  top  giving  a  deceptive  appear- 
ance to  the  concrete  of  having  heen  thoroughly  con- 
solidated. 

CONCRETE  MIXING. 

It  is  not  uncommon  to  meet  with  a  so-called  con- 
crete mixer  which,  when  closely  watched,  is  found  in 
some  cases  to  separate  the  fine  from  the  coarse  parts 
of  the  aggregate.  I  have  already  indicated  that  per- 
manent suspension  of  solids  in  water  results  from  a 
continuous  disturbance  of  the  water,  also  that  while 
a  very  slight  disturbance  is  sufficient  to  suspend  fine 
matter,  this  is  not  the  case  with  the  coarser  grains. 
It  is,  therefore,  easy  to  see  that  with  sufficiently  liquid 
concrete  a  badly  designed  mixer  may  produce  suffi- 
cient agitation  to  suspend  the  sand  and  cement,  but 
not  the  coarser  part  of  the  aggregate,  which  conse- 
quently gradually  separates  out  as  a  bottom  layer. 
This  is,  of  course,  an  exaggerated  case,  and  implies  an 
excess  of  water;  but  while  a  mixer  may  not  be  so  bad 
as  to  operate  as  a  separator,  it  may  be  delayed  greatly 
in  its  mixing  operation  by  the  above  cause.  Of  the 
two  chief  types  of  mixer  now  in  use,  one  depends  on 
revolving  arms  operating  in  a  fixed  vessel,  and  this 
is  the  type  most  likely  to  be  affected  by  the  cause 
described,  unless  very  carefully  designed  with  proper 
provision  for  a  positive  mingling  of  the  different  parts 
of  the  concrete  as  distinct  from  mere  agitation.    The 


other  type,  in  which  mixing  is  effected  in  a  revolving 
vessel  fitted  with  shelves,  is  more  likely  to  produce 
good  concrete,  as  its  action  depends  on  repeated  shift- 
ing of  parts  of  the  mass  from  one  place  to  another — 
tor  example,  from  bottom  to  top  and  sides  to  middle. 

TEST    OF    CONCRETE    MIXING. 

I  hold  very  strongly  the  view  that  sufficient  attention 
lias  not  been  given  to  the  proper  mixing  of  concrete. 
It  is  a  process  which  has  a  perfectly  definite  point 
of  completion,  which  is,  however,  not  always  attained 
to.  Concrete  may  be  said  to  be  thoroughly  mixed 
when  all  the  ingredients  are  as  uniformly  distributed 
as  possible  throughout  the  mass.  If  we  accept  this 
as  a  definition  of  proper  mixing,  then  samples  taken 
from  different  parts  of  a-  heap  of  concrete  should 
contain  the  same  proportion  of  stone,  sand  and  cement. 
The  different  rates  of  settlement  of  these  three  afford 
the  engineer  a  simple  method  of  measuring  the  relative 
proportions  in  any  part  of  a  heap  of  concrete.  If,  for 
instance,  a  small  quantity  of  concrete  be  placed  in  a 
tall  glass  vessel  full  of  water,  shaken  up,  and  allowed 
to  settle,  three  distinct  layers  of  sediment  are  formed. 
The  stones  or  gravel  settle  immediately,  then  follows 
the  sand,  and  after  a  much  longer  period— about  ten 
minutes  in  a  vessel  12  in.  high — the  cement  iorms 
another  well-defined  layer.  The  depth  of  these  layers 
varies  as  the  amount  of  the  respective  materials 
present;  hence,  a  simple  measurement  of  the"  depths 
in  two  samples  enables  us  to  compare  the  relative 
quantities  of  the  different  ingredients  at  any  two 
parts  of  the  heap. 

In  practice  the  application  of  this  test  may  be  sim- 
plified thus :  Excluding  the  case  of  concrete,  which  is 
semi-liquid,  and  in  which  the  coarse  matter  may 
therefore  have  separated  from  the  fine,  we  may  safely 
assume  that  if  the  sand  and  cement  be  properly  mixed 
the  coarser  pails  will  also  be  mixed,  since  the  time 
required  to  mix  uniformly  increases  as  the  grain 
becomes  finer.  I  have  therefore  found  it  advisable 
to  take  account  only  of  the  distribution  of  the  cement 
through  the  sand,  as  this  permits  the  test  to  be  made 
with  much  smaller  samples  of  concrete  than  if  the 
coarse  aggregate  were  also  included. 

INSPECTION    AS    TEST    OP    MIXING. 

There  were  two  special  tests  made,  to  which  atten- 
tion should  be  drawn.  The  first  was  directed  towards 
determining  what  was  the  true  value  of  inspection 
alone  as  a  test  of  concrete  mixing.  For  this  purpose 
a  sample  of  mortar  of  the  proportions  cement  1,  sand  2, 
was  made;  beside  this  was  placed  another  having 
cement  1,  sand  2£,  but  no  difference  could  be  detected 
by  eye.  The  result  was  the  same  with  cement  1, 
sand  3,  and  it  was  only  with  cement  1,  sand  3i,  that 
any  difference  in  appearance  could  with  certainty  be 
detected.  On  applying  the  sedimentation  test  to  these 
samples,  the  difference  in  strength  between  1  in  2 
and  1  in  2£  w'as  easily  observed.  It  is  therefore  quite 
clear  that  inspection  alone — the  test  which  is  ordi- 
narily applied — is  not  sufficient  to  determine  whether 
concrete  is  properly  mixed  or  not. 

HAND    MIXING. 

The  second  test  I  should  like  to  draw  attention  to 
is  one  of  hand-mixed  concrete,  turned  twice  dry,  twice 
wet,  on  a  London  works  of  a  reputable  contractor. 

Seven  tests  were  made  of  different  batches,  and 
uniformity  found  in  one  only.  The  following  figures 
show  the  percentage  variation  in  the  amount  of  cement 
in  different  parts  of  each  batch:  — 

Per  cent. 

Batch  No   1         4 

„       No.  2  7 

„      No.  3  15 


No.  4. 
No.  5 
No  6 
No.  7 


0 
24 
15 
17 


All  batches,  except  No.  5,  were  mixed  in  my  presence, 
or  that  of  the  foreman  or  engineer;  No.  5  was  mixed 
by  the  men  alone,  without  supervision.  It  would 
therefore  seem  that  when  concrete  is  mixed  by  hand 
it  may  not  be  of  uniform  strength,  and  that  to  bring 
the  weakest  parts  up  to  the  strength  required  an  ex- 
cess of  concrete  must  be  used  equal  to  at  least  10  per 
cent  more  than  if  uniformity  of  mixing  could  be 
assured.  It  is  hardly  necessary  to  say  that  on  even 
a  small  work  using,  say,  1,000  tons  of  cement,  a 
saving  of  10  per  cent  of  this  would  be  well  w-orth 
making.  By  the  use  of  a  proper  mixing  machine, 
effectively  used,  this  saving  can  be  made.  I  do  not 
say  that  it  is  impossible  to  get  uniformity  by  hand 
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mixing,  but  that  the  amount  "f  supervision  required 
makes  it  prcKlically  impossible. 

I  am  aware,  however,  that  mixing  machines  vary 
greatly  in  their  ability  to  mix,  and  also  require  super- 
vision in  their  working  as  well  as  hand  mixing.  1 
have  found  the  test  just  described  very  useful  in 
determining  for  any  particular  mixer  the  time  or 
number  of  revolutions  required  to  give  a  uniform  con- 
crete.  It  enables  the  engineer  to  say  when  mixing 
is  complete  with  any  particular  aggregate  or  propor- 
tions, and  thus  to  avoid  either  improperly  mixed  con- 
crete or  the  unnecessary  curtailment  of  the  output 
of  a  machine  due  to  over-mixing. 


ROAD  MAINTENANCE  IN  RURAL  DISTRICTS/ 

By  L.  Cai'LEN, 

Surveyor  to  the  Yeovil  Rural  District  Council. 


At  the  time  when  the  writer  is  •drafting  these  few 
notes  rain  is  descending  in  torrents,  and  has  been 
doing  so  for  days  past;  "potholes"  are  therefore 
Any  much  in  evidence,  to  say  nothing  of  mud  upon 
the  roads. 

Just  now  highway  surveyors  are  not  exactly  being 
blessed  by  the  general  public,  but  it  has  often  struck 
me  how  little  people  realise  the  difficulties  that  beset 
the  rural  road  surveyor,  especially  one  who  has 
charge  of  a  big  mileage  of  highways  spread  over  a 
large  area.  In  the  first  place  it  is  often  the  custom 
for  posts  to  be  advertised  at  barely  a  living  wage, 
which  makes  it  impossible  for  the  official  in  charge 
of  the  roads  to  be  able  to  give  the  proper  amount 
of  time  and  supervision  to  his  work.  In  addition  to 
his  outdoor  duties  he  has  often  to  do  the  whole  of 
the  clerical  work  of  his  office,  which,  as  time  goes 
on,  certainly  does  not  diminish,  but,  on  the  other 
hand,  greatly  increases. 

The  class  of  roadman  that  the  rural  surveyor 
usually  has  in  has  employ  is  certainly  not  of  the 
best,  unless  his  district  is  a  favoured  one  where  he 
can  obtain  good  men  at  a  good  wage.  Having  re- 
gard to  this,  the  more  personal  supervision  that  is 
exercised  the  better  the  results  will  be,  but  this 
cannot  be  done  unless  the  official  ireceives  such  re- 
muneration as  will  enable  him  to  provide  and  main- 
tain proper  means  of  locomotion. 

The  cry  is  often  raised  that  the  rates,  are  going  up 
and  the  cost  of  road  maintenance  increasing,  but 
some  people  fail  to  realise  that  what  answered  very 
well  twenty  years  ago  for  traffic  will'  certainly  not 
answer  now.  The  present  requirements  of  the 
genera]  public  on  country  roads  are  far  more  exact- 
ing, a  state  of  affairs,  to  a  large  extent  brought  on 
by  the  use  of  the  motor-car,  which,  although  doing 
damage  to  the  highways,  has  brought  about  a  better 
-tat'  of  affairs  as  regards,  system  of  repairs  and  main- 
"  tenanoe,  and  those  of  the  genera]  public  who  are  not 
u  .;■  of  motors  have  benefited  inasmuch  that  they 
have  far  better  country  road.-  now  than  would 
have  been  the  ease  had  the  motor  ear  not  made  iits 
appearance. 

Touching  on    the  damage   d i    by   ears,   much   of 

this  could  be  done  away  with  if  drivers  would  only 
ii-.'  more  discretion  than  they  do.  Given  a  clear 
l<3  in  the  country  the  car  is  generally  kept  right 
in  the  middle,  and  the  result  is  that  the  surface  gets 
badly  "tracked,"  although  the  whole  of  the  rest  of 
the  road  remains  good.  This  applies  especially  to 
flint  and  grave]  -urfaee.-,  and  to  the  road  that  i- 
highly  cambered.  For  highways  that,  have  to  take 
motor  traffic  to  any  great  extent  I  have  found  flint 
a  pooj  materia]  tar  surfacing,  although  in  wet 
weather  it  forms  a  fairly  clean  road,  providing  there 
■   i  i    abl<    foundatioi M  orusl   exist ing. 

It  i  not.  often  in  rural  districts  that  one  is  fortu- 
nate enough  to  have  to  maintain  loads  which  have 
anything  that  can  be  termed  "foundations"  to  them 
The  practice  is  to  substitute  granite  or  other  hard 
materia]  in  the  place  of  flints  or  local  -tone  in  order 
to  cope  with  the  increased  and  varied  traffic  of  tic 

present   day.  and    it   often    happens   that    a    good    -I  one 

poill  by  the  way  it  is  sent  out  by  the  firm-  supply- 
ing, insufficient  attention  having  been  given  to  the 
breaking  and  screening;  to  my  mind  there  is  room 
for   a    lot    of   improvement   in   this   direction. 

Opinion.-  differ  a  good  bit  as  regards  the  size  of 
macadam  to  be  used  for  surfacing,  but  personally  I 
prefer  a  stone  from  2-in.  to  2J-in.  gauge.  When  (Wilt- 
ing the  object  aimed  at  i.-  to  •_■.  |   Hie   material   con- 

*  Paper  read  at  the  annual  meeting  of  tlie  A»H<~ciatinn  of  Somerset 
Surveyor*  held  at  Bridgwater  on  the  25th  ult  See  The  Surveiok, 
January  31M,  p  266. 


solidated  into  a  compact  mass  which  will  afford  the 
greatest  amount  of  resistance  to  crushing  and  disinte- 
gration, and  with  the  ordinary  water-bound  road  it 
seems  that  if  stone  of  a  large  size  is  used  this  result 
cannot  be  obtained  owing  to  "  void-  "  left  after  rolling. 

]  have  alluded  to  the  highly  cambered  mad.  which 
is  a  source  of  great  trouble  and  expense  to  rural  sur- 
veyors. One  cannot  often  scarify  down  the  centre  and 
utilise  the  surplus  material  therefrom,  as  in  nine 
cases  out  of  ten  there  is  no  foundation,  and  the  crust 
is  not  strong  enough  to  allow  of  this  being  done. 
It  is  therefore  often  necessary  to  ballast  up  the 
quarters  with  local  stone  so  as  to  allow  for  a  proper 
camber  when  resurfacing,  and  for  this  purpose,  and 
also  when  coating  in  the  ordinary  way,  the  roadman, 
when  spreading,  is  very  much  helped  if  be  has  the 
use  of  a  road  level  cut  to  the  required  camber.  For 
the  ordinary  water-bound  road  I  am  using  cambered 
levels,  giving  a  run  of  i  in.  to  1  ft.  The  level  is  made 
9  ft.  long  out  of  9  in.  by  1  in.  timber,  with  spirit  level 
in  centre,  and  is  shod  with  iron. 

As  to  the  rutted  road  with  fairly  low  quarters  but 
with  the  centre  good,  a  saving  of  material  may  some- 
times be  effected  by  scarifying  from  the  inside  edge 
of  the  ruts,  drawing  back  the  old  material  to  the 
quarters,  rolling  it  and  spreading  the  new  stone  from 
the  inside  edge  of  the  ruts  right  out  to  the  quarter.-.. 
Providing  the  new  material  is  properly  spread,  a  good 
job  can  be  made  if  the  road  is  strong  enough  in  the 
centre  to  hold  up  under  the  big  wdieel  of  the  roller 
when  rolling  from  the  quarter  to  the  centre. 

I  think  it  is  now  generally  regarded  that  better 
results  are  to  be  obtained  in  repairing  roads  by  con- 
centrating the  materials  in  as  long  lengths  as  pos- 
sible, and  paying  attention  to  patching  and  rutting 
such  portions  as  cannot  be  coated  during  the  current 
year.  I  find  it  is  somewdiat  difficult  to  get  one's  men 
to  realise  how  important  this  is.  Although  complaints 
may  sometimes  be  received  as  to  the  lengths  that  have 
to  be  left  owing  to  lack  of  material,  it  is  better  to 
have  to  put  up  with  such  complaints,  but  at  the 
same  time  be  able  to  say  that  on  the  same  road  there 
are  stretches  which  have  been  made  up  well  and  will 
last  than  to  try  and  make  a  ton  of  stone  do  twice  the 
area  that  it  should,  and  in  the  end  have  an  indifferent 
road  from  start   to  finish. 


Roads  Improvement  Association The  Select  Com- 
mittee oil  Motor  Traffic  have  Intimated  that  they 
will  be  pleased  to  hear  representatives  from  the 
Roads  Improvement  Association;  and  a  special  meet- 
ing of  the  council  will  shortly  be  held  to  settle  the 
evidence  to  be  given.  Among  the  main  points  to  be  dealt 
with  by  the  association  are  the  necessity  for  (1)  A 
London  Traffic  Board  to  obtain  unity  in  the  adminis- 
tration of  the  highways  in  the  Metropolitan  area; 
(2)  the  more  efficient  regulation  of  all  traffic  in  order 
that  the  traffic  capacity  of  the  streets  may  be  uti- 
lised to  the  fullest  extent;  (3)  the  education  of  the 
genera]  public  as  to  the  proper  method  of  negotiating 
traffic  when  crossiitng  a  thoroughfare  or  alighting 
from  a.  vehicle;  (<t)  the  alteration  of  the  rule  of  the 
footpath  b  the  same  as  that  of  the  road;  and  (3)  the 
level  of  the  carriageway  in  a  number  of  London 
streets  being  lowered,  having  regard  to  the  height  of 
the   kerb   and    the  footpath. 

The  Cost  of  Road  Tarring.  -The  borough  surveyor 
of  Bury,  Mr.  G.  O.  Buckley,  in  a.  report  on  the  sub- 
ject of  road  maintenance,  writes:  "The  gas  engi- 
neer informs  me  thai  the  price  of  tar  will  be  in- 
creased from  2d.  to  2k1.  per  gallon,  and  offers  to 
supply  30,000  gallons  bo  the  corporation  at  the  latter 
price.  I  have  carefully  considered  the  offer,  and 
would  recommend  you  to  accept  it.  for  the  present 
year,  as,  owing  to  the  demand,  there  is  no  possi- 
bility of  purchasing  it  at  a  lower  figure,  but  at  the 
same  time  !  desire  to  state  that.,  in  my  opinion, 
urfaee  tarring  cannot  be  adopted  economically  in 
this  biji'.  ugh  if  any  further  increase  be  made.  Even 
at  2Jd.  per  gallon   I  am  not  prepared  to  advise  you 

to  continue  its  use  year  by  year,  and  am  eCiivinei  1 1 
that,  the  time,  has  arrived  for  adopting  methods  of 
road  construction  which  will  obviate  to  a  great  ex- 
tent the  necessity  of  surfa-.e  tarring."  In  calling 
attention  to  this,  the  borough  surveyor  remarked 
that  he  thought  the  council  would  be  doing  the 
proper  thing  in  adopting  some  of  the  more  modern 
methods  of  road  making,  having  regard  to  the  fact 
that,  tar  was  now  becoming  so  expensive.  It  was  a 
matter  on  which  he  hoped  to  report  more  fully  at 
a  later  da.te. 


Fbbkuari  7.  1913. 


AND    COUNTY    ENGINEER. 
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TRAFFIC  ON  WARWICKSHIRE  MAIN  ROADS. 

CENSUS  FIGURES   FOR   A   WEEK   IN   AUGUST. 

Below     is    given     a.     sketch     map     of     Warwick- 
shire   which  has   been    specially  prepared    for    The 


secutive  days  in  last  August,  from  6  a.m.  to  10  p.m. 
every  day.  The  names  of  the  census  points  and 
of  the  roads  on  which  they  are  taken  have  been 
omitted  from  the  table;  but  the  name  of  each  place 
will  be  found  on  the  map  near  the  reference  number, 
in  letters  ordinarily  used  in  writing.    The  names  of 


/\  yv 

A       * 


Sketch  Map  of  Warwickshire. 

(This  shows  the  principal  roads  anil  the  stations  at  which  a  traffic  census  was  taken  for  the  seven  consecutive  days,  August  12th 
to  August  18th,  1913,  from  0  a.m.  to  10  p.m.  every  day.) 


Surveyor  in  order  that  readers  may  be  provided  with 
a  ready  means  of  studying  the  traffic  return — which 
we  reproduce  on  the  next  page — 'relating  to  seven  con- 


the  towns  are  marked  in  square  lettering,  their  posi- 
tions being  shown  by  hatching.  The  other  patches  of 
hatching  mark  the  positions  of  village-  or  of  railway 
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stations,  not  generally  over  the  whole  area,  but  only 
where  villages  or  stations  are  near  census  points  and 
likely  to  affect  the  amount  of  traffic.  The  roads  shown 
are  those  usually  marked  as  main  roads  on  maps 
provided  for  cyclists  and  motorists,  a  few  other  roads 
being  shown,  in  thinner  lines,  where  they  seem  to  be 
of  importance.  There  is  usually  a  considerable  net- 
work of  secondary  or  by-roads  near  those  census  points 
which  as  shown  by  the  hatchings,  are  more  or  less 
surrounded  by  villages  or  groups  of  hamlets ;  but  for 
the  sake  of  clearness  these  are  not  shown  on  the  map. 
The  census  points  are  all  at  places  on  county  main 
roads.  Each  reference  number  is  surrounded  by  a 
ring  drawn  to  a  point  at  or  near  the  spot  where  the 
census  was  taken.  The  boundary  of  the  county  is 
shown  by  a  thick  dashed  line,  the  lines  of  large  dots 
running  "outward  from  it  marking  roughly  the  boun- 
daries between  counties  bordering  on  Warwickshire, 
but  without  regard  to  outlying  portions  of  these  coun- 
ties. 

Teafiic    Statistics 

on  the  Warwickshire  Main  Eoads  from  a  census  taken   at  30  point, 

on  seven  consecutive  days,  from  the  12th  to  the  18th  August,  1912, 

from  6  a  m.  to  10  p  m.  each  day. 
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The  position  of  Warwickshire  is  such  that  the 
greater  part  of  the  area,  which  may  be  regarded  as 
normally  populated,  lies  between  a  densely  populated 
area  on  the  west  and  north-west  and  the  ordinary 
pastoral  and  agricultural  lands  of  Leicestershire  and 
Northamptonshire  to  the  north-east  and  east,  and 
those  of  Oxfordshire  and  Gloucestershire  on  the  south 
and  south-east.  The  densely  peopled  Black  Country 
lies  partly  in  the  county — Birmingham  and  places  near 
it — but  mainly  outside,  to  the  west  of  CD,  as  marked 
on  the  margin  of  the  map.  Beyond  DE  the  country  is 
thickly  peopled,  but  not  so  thickly  as  in  the  Black 
Country.  The  area  to  the  west  of  BC  is  also  thickly 
populated,  while  to  the  west  of  AB  the  population  is 
somewhat  thicker  than  in  the  districts  to  the  south 
and  east.  The  amount  of  motor  traffic  is,  no  doubt, 
affected  by  the  presence  of  Coventry,  Warwick  and 
Stratford-on-Avon  to  an  extent  greater  than  that  due 
to  their  populations.  The  sketch  map  should  be 
studied  with  the  aid  of  a  map  of  England  and  a  J-in. 
map  of  a  good  class;  the  latter  being  sufficient  to 
show  the  minor  network  of  roads.  The  main  sources 
or  "magnets"  of  traffic  within  the  county  are,  pro- 
bably, Birmingham  and  Coventry,  Warwick  with 
Leamington,  and  Stratford-on-Avon.  Leicester  lies 
some  way  beyond  the  north-east  border,  Banbury 
near  the  south-eastern  border,  and  Evesham  a 
little^to  the  Bouth-west.  The  stations  marked  "17" 
and  "26"  are  designated  as  lying  in  the  road  from 
Coventry  to  London,  "2"  and  "15"  on  the  road  from 
Warwick  to  Northampton,  the  others  being  indicated 


as  lying  between  places  in  the  county  or  near  the 
border.  The  stations  have  not  been  concentrated  on 
a  few  routes  to  show  the  relative  importance  of  local 
and  of  through  traffic,  but  a  study  of  the  map  furnishes 
some  suggestions  in  this  matter,  particularly  on  the 
route  including  the  numbers  11,  6,  26,  3  and  12,  and 
that  including  5,  14  and  9,  the  predominating  in- 
fluence of  the  towns  being  suggested  by  the  figures 
for  these  and  some  other  stations. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


VISIT   TO   WOOLWICH   ARSENAL. 

The  members  of  the  Southern  and  South-Eastern 
Districts  of  the  Institution  of  Municipal  Engineers 
paid  a  visit  to  Woolwich  Arsenal  on  Thursday  of  last 
week.  The  programme  had  been  arranged  by  Mr. 
Arthur  Palmer,  hon.  secretary  of  the  Southern  District, 
and  over  sixty  members  and  friends  assembled  at  the 
main  gates  of  the  Arsenal,  Beresford-square,  at 
2  o'clock.  Among  the  members  present  were  the  fol- 
lowing: Messrs.  E.  A.  Stickland  (Windsor),  A.  J.  Webb 
(Long  Crendon),  J.  W.  Riggs  (Hertford),  Walter  F. 
Taylor  (Surbiton),  S.  B.  Hasell  (Hambledon),  E.  C. 
Pearcy  (Milton),  H.  Cooper  (Wandsworth),  W.  Louis 
Carr  (Ruislip-Northwood),  J.  Lewis  (Yiewsley),  N.  R. 
Verma  (London),  T.  Mundy  (Woolwich),  P.  J.  May 
(Wealdstone),  A.  N.  Hudswell  (Woolwich),  H.  J. 
Higgins  (Lewisham),  F.  E.  Ennals  (Billericay),  J. 
Chittenden  (Faversham),  W.  J.  Coleman  (Maidenhead), 
H.  A.  Scott  (Esher  and  the  Dittons),  H.  W.  Lovelock 
(Godstone),  Arthur  Palmer  (hon.  district  secretary), 
and  B.  Wyand  (secretary  of  the  institution).  Many 
members  arrived  after  the  roll  had  been  called,  and 
their  names  could  not  be  recorded. 

The  party — split  oip  into  four  .sections,  each  under  the 
conduct  of  a  special  guide — left  the  main  gates  at  2.15, 
and  the  round  of  visits  comprised  the  main  machine 
shop,  wood  working  shop  and  wheel  factory  of  the 
Eoyal  Carriage  Department;  the  boring  mill,  radial 
crane,  heavy  turnery  shop  and  West  forge  (with  the 
notable  3,000-ton  press)  of  the  Royal  Gun  Factory; 
the  shell  foundry,  cartridge  factory,  brass  foundry, 
bullet  factory  and  main  factory.  In  every  department 
the  fullest  information  was  given,  the  processes  being 
carefully  explained  and  special  demonstrations  occa- 
sionally provided. 


The  Concrete  Institute.— The  total  membership  of 
this  body  is  now  955.  We  understand  that  when 
the  number  reaches  1,000  an  entrance  fee,  which 
at  present  is  not  demanded,  will  be  imposed. 

Proposed    Road    Widening    in    North    London The 

Improvements  Committee  of  the  London  County 
Council  asked  the  Road  Board  whether  it  is  prepared 
to  consider  an  application  for  a  grant  of  £50,000  to- 
wards the  cost  of  the  widening  of  O  .id-street  and  Kings- 
land-road.  In  reply,  the  secretary  of  the  board  (Mr.  W. 
Rees  Jeffreys)  has  written  stating  that  if  the  council 
would  intimate  their  acquiescence  in  the  principle 
that  the  other  improvement  schemes  towards  which 
they  intend  to  ask  for  a  grant  should  be  schemes 
not  dealing  with  an  urban  area  congested  with  local 
traffic,  but  having  for  their  object  the  improvement 
of  some  main  outlet  of  London,  especially  in  the 
outskirts,  the  board  would  seek  the  sanction  of  the 
Treasury  to  their  making  an  immediate  grant.  The 
committee  remark  that,  having  regard  to  the  special 
conditions  prevailing  in  London,  they  do  not  see 
their  way  to  advise  the  council  to  give  a  definite 
assurance  as  desired  by  the  Road  Board,  but  that 
in  preparing  schemes  for  submission  to  the  board 
they  are  giving  careful  consideration  to  the  views 
expressed.  In  view  of  the  urgency  of  the  Old-street 
and  Kiiigsland-road  scheme,  they  consider  that  the 
submission  of  an  application  in  respect  of  this  pro- 
posal should  not  be  delayed  until  a  decision  shall 
have  been  arrived  at  as  to  the  other  schemes  to  be 
put  forward,  and  they  suggest  that  the  board  should 
now  be  approached  with  a  view  to  its  granting 
£50,000  towards  the  cost  of  the  proposed  improve- 
ment. At  a  meeting  of  the  council  on  Tuesday  last 
Mr.  Whitaker  Thompson's  motion,  making  formal 
application  for  the  grant  of  £50,000,  was  agreed  to,  an 
amendment  by  Sir  John  Benn  that  a  scheme  or 
schemes  as  suggested  by  the  Road  Board  should  be 
submitted  at  the  same  time  being  rejected  by  42 
votes  against  18. 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


IV. — A  Vacant  Appointment. 
Am  I  going  to  put  in  for  Walson-on- Stoke  ?  Well,  I've 

thought  about  it,  Mr.  Smith  ;  but Oh,  that's  how 

the  land  lies,  is  it  P     You're  thinking  of  having  a  cut 

at  it  yourself,  only  you   don't   wish   to Don't 

worry  in  the  least  about  me,  Mr.  Smith.  We've  all  got 
to  do  our  little  best,  and  good  luck  to  you  if  you  pull  it 
off.  You've  the  pull  of  me  naturally,  because  I'm  only 
a  chief.  Don't  see  the  force  of  my  remai-kP  Why, 
my  dear  fellow,  it's  plain  as  Mrs.  Rhumboid's  face. 
What's  the  popular  conception  of  the  relative  attain- 
ments of  the  chief  and  the  deputy  ?  Why,  that  any 
fool  can  be  a  chief,  but  that  the  deputy  must  be  a  smart 
man.  The  chief  sits  in  his  chair  all  day  and  gives 
orders,  while  the  deputy  carries  them  out.  It's  the  same 
in  newspaper  offices,  I'm  told.  The  editor  smokes  fat 
cigars  and  talks  while  the  subs,  run  the  paper ;  and 
while  the  most  incompetent  bletherer  that  ever  wasted 
ink  could  edit  the  largest  London  daily,  only  a  man  of 
vast  ability  could  sub-edit  the  smallest. 

#  #  #  * 

All  rot  ?  Possibly  ;  but  there's  in  the  statements  the 
spice  of  truth  that  carries  a  mighty  unpleasant  sting. 
Now,  how  will  you  word  your  application,  Mr.  Smith  ? 
Won't  you  give  a  list  of  the  works  that  have  been 
carried  out  here  under  your  personal  supervision,  and 
won't  this  list  include  all  the  work  that  has  been  carried 
out  since  you  came  here  ?  One  moment,  Mr.  Smith ; 
let  me  finish.  Won't  you  have  been  in  sole  charge  of 
the  highways  and  the  sewerage  works,  and  the  lighting 
station  and  the  buildiDg  department  ?  And  the  drawing 
office — who  will  have  bossed  that  but  you  P  No,  don't 
colour  up,  Mr.  Smith ;  I'd  do — nay,  I've  done — just 
the  same.  But  it  does  come  a  bit  hard  on  the  chief, 
doesn't  it  P  I  can  just  picture  the  Walson-on- Stoke 
committee  going  through  the  applications.  "Colin 
Stockforth— Walter  Smith  !  "  remarks  a  councillor  ; 
"  why,  they're  both  from  the  same  office.  Hum — Smith 
seems  an  excellent  all-round  man.  Why,  he  does  every- 
thing— runs  the  whole  concern,  manages  all  the  depart- 
ments, supervises  the  men,  prepares  the  drawings  and 
specifications.  Stockforth  P  Oh,  he's  only  the  chief, 
Mr.  Chairman  ;  seems  as  though  he  does  nothing.  We 
know  the  kind  of  man.  Sits  in  the  office  all  day  and 
leaves  everything  to  his  deputy.  I  propose  that  Mr. 
Smith  be  asked  to  attend  before  the  council."  No  ;  on 
second  thoughts  I  won't  court  disaster.  I'm  not  very 
keen  on  the  job,  and  I'm  very  comfortable  where  I  am. 
You  have  a  shot  for  it,  Mr.  Smith,  and  good  luck,  and 
what  I  can  do  for  you  I  will. 

#  #  #  * 

You  won't  apply  for  it  if  I  don't  ?  Oh,  yes,  you 
will — you've  more  sense  than  to  lose  the  chance  of  a 
chief  appointment  where  you  can  sit  down  all  day  and 

twiddle  your  thumbs  while  the  deputy There,  it's 

only  my  joke,  Mr.  Smith  ;  don't  be  offended.  Really, 
I  don't  want  to  put  in  for  the  job.  The  salary's  better 
certainly,  and  another  £100  a  year  is  always  acceptable  ; 
but  there's  peace  of  mind  to  consider.  I  have  no  doubt 
that  the  Walson-on-Stoke  councillors  are  an  estimable 
set  of  men ;  but  there's  just  the  chance  that  they  are 
not.  Here  I  rub  along  comfortably.  I  know  my  council 
and  they  know  me,  and  £100  a  year  'd  be  poor  compen- 
sation if  I  found  myself  in  a  perfect  hotbed.  It  'd  be 
just  as  bad  for  you  P  No,  it  wouldn't.  Your  rise  would 
be  nearer  £300  a  year,  and  you'd  obtain  a  chief 
appointment.  Why,  there  're  hundreds  of  men  that 
stick  as  deputies  or  chief  assistants  all  their  lives. 
Once  a  chief,  always  a  chief  ;  don't  forget  that !  And 
don't  forget  another  thing.  Directly  you  get  your  new 
appointment — oh,  yes.  I  know  it's  in  the  clouds  at 
present — look  out  for  something  else.  Don't  let  a  day 
slip  by.  You're  young,  and  there's  plenty  of  time  for 
rusting  later.  Experience  is  what  you  want,  and  you 
can't  have  too  much.  I've  been  here  nearly  ten  years 
now,  and  that's  at  least  seven  too  many. 

#  *  *  # 

No,  I've  nothing  special  this  morning,  Mr.  Smith. 
You  might  just  see  how  Wiltons  are  getting  on,  and 


mind  and  keep  a  sharp  eye  on  Brown.  He'll  be  shoving 
in  all  manner  of  rubbish  if  you  don't.  And  oh  !  just  a 
moment.  I  want  the  plans  ready  for  the  committee 
before  lunch,  so  that  we  can  go  through  them  together. 
I  suppose  your  report's  all  in  order?  That's  good. 
And  oh  !  Mr.  Smith — sorry  to  call  you  back — but 
you'll  remember  Robinson's  application ;  just  give  a 
look  to  what  he's  done.  By-the-bye,  I  declare  I  was 
nearly  forgetting  it.  C'larkson's  men  are  coming  over 
to-day  to  fit  those  new  valves.  It  won't  do  to  leave 
them  alone  ;  and  while  you're  about  it  you  might  see. 
Winstables — you'll  pass  their  place  on  the  way — about 
those  brooms  they  sent  us.  Why.  they'll  be  as  bald  as 
a  badger  in  a  month  !  Yes,  I  think  that's  about  all, 
unless  you  can  give  Cheale  a  hand  with  those  details. 
He's  very  slow  on  the  board,  and  hasn't  the  ghost  of  a 
notion  how  to  control  a  staff.  You'll  bo  back  at  half- 
past  twelve,  won't  you  P     And  oh  ! 

#  #  *  * 

Hang  it !  There're  at  least  half  a  dozen  things  I 
want  to  tell  him  about.  Just  like  him — off  in  a  flash. 
And  then  they  throw  it  in  your  face  that  the  deputy  does 
everything!  Hallo!  Yes,  show  him  in.  Good  morn- 
ing,  Mr.  Marrion — up  to  my  neck  in  it,  as  usual,  you 
see.  Important  matter  ?  Sit  down,  please ;  I'm  all 
attention.  The  Walson-on-Stoke  appointment — am  I 
entering  for  it  P  Well,  really,  Mr.  Marrion,  I  scarcely 
know  what  to  say.  I  suppose  that  you  have  a  right,  as 
chairman   of    the    council,   to   ask    me   the  question  ; 

but Oh,  no ;  I'm  not  offended  ;  because  you  see 

I'm  not  bound  to  commit  myself ;  but  there,  there's  no 
reason  why  I  shouldn't  be  open  with  you — with  you, 
you  understand,  and  quite  unofficially.  Yes,  I  have 
thought  of  going  in  for  it.  It's  a  clear  gain  so  far  as 
salary  goes.     It  'd  be  a  more  important  position  than 

the   one    I    hold    here — and — and I    may    speak 

plainly  ?     Well,  then,  I'm   none  too  comfortable  here ; 

I Surprised  ?     Well,  of  course,  I've  no  complaint 

against  you,  Mr.  Marrion,  or  against  the  majority  of 
the  council,  but  there  are  certain  members — no. 
I'd  sooner  not  mention  names  [I'm  afraid  I  couldn't  if 
I  tried] — who  are  not  quite  fair  in  their  treatment  of  me. 
It  isn't  that  I  wish  to  leave  the  place.  I  have  many 
excellent  friends  here  ;  1  have  (taking  the  members  all 
round)  one  of  the  best  councils  in  England ;  I 

#  *  «  * 

Would  I  be  prepared  to  remain  if — if Well,  of 

course,  that'd  put  a  different  complexion  on  the  affair 
at  once.  It's  really  highly  flattering  to  think  that  the 
council  values  my  services  so  highly.  Yes,  it  ivould 
be  awkward  if  I  went  now  with  all  those  matteis 
unfinished,  and  I'd  be  the  last  to  leave  you  in  the  lurch. 
But,  of  course,  you  understand  my  position.  I've  got 
to  look  after  myself.  We  surveyors  aren't  like  the 
Poor-law  officers,  with  their  security  of  tenure  and  their 
comfortable  pension,  and  all  that  sort  of  thing.  We  are 
dependent  solely  upon  our  salaries,  and  if  we  can  see 
the  chance  of  a  lift  up — why,  we  shouldn't  be  acting 
fairly  to  our  families  if  we  allowed  it  to  go  by.  Yes, 
the  Walson-on-Stoke  salary  is  £100  more  than  I  get 
here.  If  the  council  gave  me  a  rise  of  £50,  with  two 
successive  annual  rises  of  £25  each,  would  I  withdraw 
my  application  P  To  tell  the  truth,  Mr.  Marrion,  it 
hasn't  exactly  gone   in   yet.  but  I — er — I — er — I  have 

the  draft  ready  and Yes,  I'll  take  the  offer,  and 

am  really  pleased  to  have  had  the  opportunity  of  con- 
sidering it.  I  don't  believe  in  changes.  They  unsettle 
one  and  all  that  sort  of  thing.  Thanks  very  much,  Mr. 
Marrion  ;  it  is  more  than  kind  of  you.     Good-bye. 

#  #  #  * 

Whew !  Thank  goodness  that's  over.  The  unex- 
pected with  a  vengeance !  I  wonder  how  he  heard  that 
I  was  thinking  of  putting  in  for  the  job.  Still,  it's  done 
no  harm,  and  anyway,  whatever  I  might  have  done, 
there's  no  chance  now  of  my  entering  the  lists  with 
Smith.  Come  in  !  Oh.  that  you,  Mr.  Cheale  ?  I  was 
just  talking  to  Mr.  Smith  about  those  detail  drawings 
you're  on.  They've  been  a  long  time  about,  you  know, 
and  I  asked  him  to  lend  a  hand,  if  necessary.     Not 
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satisfied  with  you?  Well,  I  don't  exactly  say.  that,  but 
I  should  like  things  expedited  a  bit.  Your  hand's  not 
tirm  enough.  Mr.  Cheale,  and  you  allow  your  staff  just 
a  bit  too  much  latitude.  You  must  keep  their  backs 
bent  to  it.  Oh,  yes.  I'll  give  you  a  reference  light 
enough — you  needn't  fear  about  that — but,  if   I  may 

ask Going  to  leave  us  ?     You  may  be  ?      Got  a 

better  .job.  ehP  Wliere  ;  Walson-on-Stoke  ?  What, 
are  you  putting  in   for  it  ?      Well,  there's  nothing  like 

trying,  and  I   wish  you   luck,   only No.  to  speak 

plainly,  T  don't  think  it's  the  kind  of  post  that  'd 
suit  you.  Of  course,  apply  if  you  like — it's  not  my 
business — and  I'll  do  what  I  can  in  the  way  of  a  testi- 
monial. You'll  have  a  lot  of  responsibility,  you  know. 
Look  at  the  salary  ?  Oh,  yes.  I  grant  that ;  but  there. 
I  mustn't  stand  talking  here.     Good  luck  to  you. 


Mrs.  Rhumboid?  Now,  whatever  can  she  want  at 
this  time  of  day?  Good  morning.  Mrs.  Rhumboid;  and 
what's  your  special  trouble  ?  You're  thinking  of 
leaving  ?  Come,  I'm  sorry  to  hear  that — something 
better.  I  hope,  although  I  should  think  the  caretaking 
here  wasn't  so  bad  a  job  after  all.  Too  much  charing 
and  too  many  masters  ?  I'm  afraid  you'll  have  to  put 
up  with  both  wherever  you  go.  Still,  you  know  your 
own  business  best.  And  when  are  you  leaving  us? 
Not  quite  settled  yet — only  just  applying  for  another 
place?  Where  ?  Walson-on- Stoke  ?  Heavens!  you're 
not  going  in  for  the  surveyorship,  are  you?  Caretaker's 
job  vacant  there,  is  it  ?  Oh,  I  didn't  know  that,  though 
I  shouldn't  have  been  surprised  if  you'd  been  going  to 
have  a  run  for  the  other.  Every  one  seems  on  it  in 
this  place.  Oh.  yes,  I'll  give  you  the  best  of  references. 
Only  too  pleased — too  pleased.  Good-day,  Mrs.  Rhum- 
boid, good-day.  Come  in  !  Oh.  it's  you,  Wilson  !  Now, 
before  we  "go  any  further,  just  tell  me — are  you  going 
in  for  the  Walson-on- Stoke  appointment?  I've  had 
fifteen   in   about  it  in  the  last  ten  minutes,  and  Mrs. 

Rhumboid  is No,  you  needn't  look  startled — she 

won't  be  on  the  selected  list.  You're  not  in  for  it  then  P 
That's  all  right,  and  you  can  fire  away  and  tell  me  what 
yon  want  in  the  fewest  possible  words. 


"CAMARCO"    PAVEMENT   IN   BERKSHIRE. 


Some  time  ago  we  visited  a  section  of  "  Camarco  " 
pavement  laid  by  the  Berkshire  County  Council  on  the 
main  Bath  road  between  Reading  and  Twyford.  Our 
subsequent  reference  to  the  work  was  most  favourable, 
and  we  now  have  much  pleasure  in  being  able  to  reaffirm 
our  observations  as  a  result  of  a  visit  to  the  same  road 
on  Wednesday  of  last  week. 

It  seems  that  '' Camarco  "  had  given  such  satisfaction 
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to  the  coantj  council  that  they  had  decided — wisely,  we 
think — to  make  up  a  further  section  of  the  road  with 
this  first-class  bitumen.  The  method  they  decided  upon 
was  the  same  as  that  used  before  with  "  Camarco  " — 
viz.,  machine  coating  the  dry  and  heated  metal  before 
laying  and  consolidating.  The  machine  used  was  the 
before — viz.,  the  "  Acme"  Mixer,  supplied  by 
the  Durable  Roads.  Limited,  of  Westminster  Palace- 
gardens.  When  the  work  was  partially  finished,  the 
suppliers  of  "  Cama*co,"  the  Canadian  Mineral  Rubber 


Company,  Limited,  of  32  Victoria-street,  were  kind 
enough  to  invite  us.  with  a  number  of  well-known  sur- 
veyors, to  visit  the  site  and  inspect  the  pavement,  both 
finished  and  in  course  of  construction.  We  found  the 
work  in  full  swing. 

The  "Acme"  Mixer  was  run  by  a  small  kerosene 
engine,  and  was  turning  out  the  coated  metal  at  the 
rate  of  from  35  tons  to  40  tons  per  day.  This  meant 
about  300  super  yds.  of  finished  road  per  day,  which, 
it  will  be  admitted,  is  very '  satisfactory  progress 
for  a  country  main  road.  The  Durable  Roads  repre- 
sentatives assured  us  that  if  necessary  they  could 
speed  the  machine  up  so  as  to  turn  out  from  50  to  60 
tons  per  day,  and  from  what  we  saw  this  appeared  to 
be  no  exaggeration. 

The    metal    used  in  the  construction  was    Welling- 


View   op   Road    showing   Finished    Surface   in 
Foreground. 

borough  slag  of  two  sizes — viz.,  21  in.  for  the  bottom 
and  If  in.  for  the  top.  The  specification  was  to  lay 
one  course  of  large  material  2-J  in.  thick  and  consoli- 
date with  the  steam  roller.  On  top  of  this  was  laid 
2J  in.  of  lo-in.  slag,  and  this  was  then  consolidated 
with  the  roller.  All  the  metal  was  of  course  pre- 
viously coated  with  "Camarco"  in  the  machine. 
Following  this  final  consolidation  liquid  "  Camarco  " 
was  lightly  spread  over  the  surface  by  hand,  and  was 
then  covered  with  ]-in.  granite  chips,  and  the  road  was 
finished  with  light  rolling. 

The  result  appeared  to  be  excellent.  The  "  Camarco  ''- 
slag  crust  was  quite  firm  enough  to  stand  up  under 
the  exceedingly  heavy  lorry  and  trailer  traffic  which 
frequently  passes  over  it ;  it  was  not  at  all  slippery 
to  horses  nor  to  rubber  tyres,  and  seemed  to  possess 
remarkable  resiliency  and  life.  The  representative  of  the 
Canadian  Mineral  Rubber  Company,  Limited,  explained 
that  this  was  due  to  the  great  inherent  elasticity  of 
"  Camarco."  Finally,  what  perhaps  most  impressed  us 
was  the  fact  that  it  was  raining  the  whole  time  we  were 
there,  and  had,  we  were  told,  been  raining  practically 
ever  since  the  job  was  started.  Yet  the  work  went  on 
without  delay. 

The  Canadian  Mineral  Rubber  Company,  Limited, sup- 
pliers of  "  Camarco,"  and  the  Durable  Roads.  Limited, 
suppliers  oi'  the  "  Acme  "  Mixer,  will  be  pleased  to 
answer  all  inquiries  both  as  to  above  section  laid  by 
the  county  council  last  June  and  the  one  the  construc- 
tion of  which  we  have  just  witnessed.  We  would 
certainly  recommend  our  readers  who  are  interested  to 
inspect  these  sections,  and  we  are  asked  to  say  that  the 
suppliers  of  "  Camarco"  will  be  pleased  to  send  their 
representative,  Mr.  C.  O.  Seymour,  to  accompany  any 
surveyors  who  may  wish  to  make  the  inspection. 


Frestwich  Town  Planning. —  Mr.  S.  H.  Morgan, 
Assoc. m. inst. c.e.,  the  council's,  engineer  "and  sur- 
veyor, gave  evidence  at  the  inquiry  held  recently 
before  Mr.  T.  Adams,  Local  Government  Board  in- 
spector, in  reaped;  of  .an  application  by  the  Prest- 
wich  Urban  District  Council  to  prepare  .a  town 
planning  scheme.  He  has  prepared  the  plans  for 
the  scheme,  and  insisted  that  it  Is  absolutely  neoes- 
cary,   if  the  to  have  proper  development, 

that  the  town-planning  aid  b»    sanctioned. 

The  council  should  be  able  to  control  the  laying- 
out  of  <  i  provide  Eoi  ttoe  fniui.  as  well  as 
the   pn  'sent. 


February    i     1913 


AND    COUNTY    ENGINEER. 


291 


MOTOR  TIP  WAGONS. 


THE    LACRE    COMPANY'S    VEHICLES. 

We  have  received  from  the  [/acre  Motor  Car  Com- 
pany, Limited,  whose  London  offices  are  at  78  York- 
road,  King's  Cross,  N.,  some  particular-  of  a  tip 
wagon    which    thej     hes  ■■■'■•     supplied    lo    the 

(lla-igow    Corpora 

The   vehicle   is   one   of   the    firm's    30-horse    power 


NEWCASTLE-ON-TYNE  TOWN   HALL. 


PROPOSED   EXTENSIONS. 

A  few  \\oek~  ago  the  corporation  received  from  Mr. 
Here-turd  Pite  a  report  dealing  with  proposed 
alteration-  to  the  town  hall.  Mr.  Pite  sugg  -i ed 
retaining  the  com  exchange  on  the  ground  floor, 
making  a  small  hall  to  accommodate  500,  and  de- 
voting    the    remaining    space    to    municipal     iffia 


Three-ton    Lacre    Tipping    Wagon    for    Glasgow. 


3-ton  types,  fitted  with  a  body  o£  large  capacity, 
which  is  fitted  with  a  double-acting  telescopic  screw, 
capable  of  tipping  the  body  to  an  angle  of  46deg. 
In  oorder  to  facilitate  loading,  small  doors  are  fitted 
to  the  sides  of  the  vehicle,  and  the  rear  part  is  de- 
signed on  the  type  of  the  well-known  Scotch  carts, 
being  detachable.  A  special  fea- 
ture of  this  body  is  the  substan- 
tial iron  channel  runners  and 
cross  members  which  form  the 
under-frame  of  this  body,  these 
enabling  the  weight  of  the  body 
when  loaded  to  be  equally  distri- 
buted over  the  frame  of  the 
chassis.  This  vehicle  has  a 
curved  dash  and  fixed  canopy 
over  the  driver's  seat,  giving 
ample  protection  against  incle- 
ment weather. 


The  committee  having  charge  of  the  matter  refewed 
the    report    back   for  a   new    one,    from     which     the 

corn  exchange   should  be   eliminated,   and   a   c etrt 

hall  shown  accommodating  2,000  to  3,000  peopk\ 
Mr.  Pite  has  now  replied  that  the  larger  scheme 
is    almost    impracticable    without    resorting    to    com- 


Trafalgar-square    Subways — J. 

was  stated  at  last  Tuesday': 
meeting  of  the  London  County 
Council  that  proposals  are  under 
consideration  for  the  provision 
of    subways    in    Trafalgar-square. 

Institution  of  Mechanical  Engi- 
neers.—  The  sixty-sixth  annua 
general  meeting  will  be  held  in 
the  meeting  hall  of  the  institu- 
tion on  Friday  evening,  the 
14th  inst.,  at  eight  o'clock.  In 
the  course  of  the  proceeding  - 
the  annual  report  of  the  council 
will  be  presented,  and  the  result  - 
of  the  ballot  for  the  annual  elec- 
tion of  the  president,  vice-presi- 
dents, and  members  of  council 
announced. 

Ancient  Roads  in  Hertford- 
shire.—On  Monday  last  the  Herts 
County  Council  had  before  them 
the  question  of  the  desirability  of 
the  council  taking  over  ancient 
roads,  under  "  The  Ancient  Monu- 
ments Protection  Acts,  1882  and 
1900."  At  the  November  meeting 
the  county  surveyor,  Mr.  Urban 
A.  Smith,  presented  a  detailed 
report  on  such  roads.  The  subject  was  then  re- 
ferred to  the  Highways  Committee,  and  the  council 
on  Monday,  in  accordance  with  the  report  of  the 
committee,  resolved  that  no  further  action  be  taken 
at  present. 


Front  and   Eear   Views   of  Lacre    Wagon, 
showing   Vehicle   Tipped. 

■e-  |     plete    rebuilding,    which    would    cost    approximately 
£  100,000. 


Junior  Institution  of  Engineers.— The  annual  dinni 
will  take  place  on  the  15th  inst.  at  the  Hotel  Cecil. 
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CORRESPONDENCE. 

1 'or  every  ill  beneath  the  sun 
There  is  some  remedy  or  none  ; 
If  there  be  one.  resolve  to  find  it ; 
//  not,  submit,  and  never  mind  it. 

-ASON.,fHM  1843. 

CAPITAL    EXPENDITURE    AND    ROAD    MAINTENANCE. 

To  the  Editor  of  The  Surveyor. 

Sir, — Eeferring  to  the  interesting  article  in  your 
issue  of  December  6th  last,  and  taking  the  financial 
aspect,  it  appears  that  we  have  some  29,200  miles 
costing  annually  £3,695,666,  which  averages  about 
£126  per  mile.  Upon  your  basis  of  allowing  £500  for 
every  £20  per  mile  saved,  it  would  need  an  expenditure 
of  about  £55,700,000  to  reduce  the  cost  of  maintenance 
to  £50  per  mile,  or  to  effect  a  saving  of  about  £2,200,000 
per  annum,  but  when  will  the  authorities  "  take  the 
bull  by  the  horns  "  ?  Is  it  not  reasonable  to  contend 
that  if  we  are  up  to  date  in  road  construction  we  must 
be  in  finance  also  ?  Taking  the  results  you  publish  on 
the  17th  inst.  of  the  trials  between  New  Eltham  and 
Sidcup,  it  will  need  a  considerably  larger  expenditure 
supposing  the  twenty-three  methods  on  their  merits 
come  within  consideration  for  economical  uniformity. 

As  the  rural  districts  show  a  further  increased  cost 
in  maintenance — viz.,  5-3  per  cent — and  have  the 
largest  mileage,  it  seems  significant  that  those  roads 
costing  the  most  with  the  least  mileage  should  be  dealt 
with  first  from  an  economical  point  of  view,  as  to  deal 
with  some  other  roads  first  would  take  less  capital 
and  effect  a  great  saving.  For  instance,  take  the  non- 
county  boroughs. 

Present  cost  per  mile  £227,  an  outlay  of  £5,500,275 
should  reduce  the  cost  of  maintenance  on  1,243  miles, 
and  save  more  than  4  per  cent  on  the  outlay,  and  a 
still  greater  saving  if  only  the  centre  were  armoured 
at  the  point  of  attrition  for  heavy  and  fast  traffic, 
with  a  regulation  compelling  such  traffic  to  use  only 
that  part  of  the  road  except  when  meeting  or  over- 
taking similar  vehicles  of  less  speed. — Yours,  &c, 

Thomas  Jones. 
H  amp  de  n-  i  n- Arden . 

January  21,  1913. 

[Mr.  Jones's  figure,  29,200,  is  about  the  mileage  of 
all  urban  roads  outside  London,  and  his  £3,695,666 
about  the  annual  cost  of  maintenance  of  these  roads, 
not  including  loan  charges.  Certainly  the  proper 
financing  of  road  work  is  a  matter  that  ought  to 
be  taken  up  seriously,  but  there  is  much  more  in 
it  than  finding  capital  to  wipe  off  annual  expendi- 
ture. Sometimes  more  money  should  be  spent  on 
renewals,  to  reduce  the  cost  of  repairs,  and  the 
whole  cost;  in  other  cases  more  should  be  spent  on 
small  constant  repair,  to  reduce  the  cost  of  renewals, 
and  the  whole  cost.  As  regards  the  £500  capital  and 
the  £20  a  year  maintenance,  our  point  was  that  at 
least  £20  a  year  must  be  knocked  off  the  cost  of 
maintenance  in  order  to  pay  for  the  capital.  We 
did  not  mean  that  £500  capital  will  never  reduce 
maintenance  by  more  than  £20  a  year,  nor  that  it 
always  reduces  it  by  so  much.  The  purpose  and 
effect  of  spending  capital  on  roads  may  come  under 
any  of  three  heads :  (1)  To  reduce  the  whole  cost, 
with  or  without  improvements  for  traffic,  the  in- 
terest on  the  capital  and  the  new  cost  of  mainte- 
nance being  together  less  than  the  old  cost  of  main- 
tenance; (2)  to  effect  improvements  for  traffic  with- 
out making  any  difference  in  the  whole  expense,  the 
cost  of  maintenance  being  reduced  by  an  amount 
equal  to  the  annual  cost  of  the  capital;  (3)  to  im- 
prove the  road  for  traffic,  or  to  develop  it  into  a 
road  of  greater  importance  than  before,  the  cost  of 
maintenance  being  reduced  by  an  amount  'less  than 
the  annual  cost  of  the  capital,  or  being  actually 
increased,  the  total  cost  being  much  increased  in 
some  cases.  The  third  head,  of  course,  covers  a 
wide  range  of  improvement  vork.  The  mileage  of 
roads  capable  of  being  brought  under  the  first  of 
these  heads  is  probably  greater  than  is  usually  sup- 
d,  and  it  is  to  be  hoped  that  the  Road  Board 
will  undertake,  or  encourage  the  undertaking,  of 
test  works  in  favourable  cases,  without  introducing 
improvements  primarily  intended  to  advantage  the 
public,  the  work  being  done  purely  as  a  matter:  of 
highway  economics  in  1he  narrower  sense.  If  money 
is  spent  for  other  than  economic  purposes,  it  will 
naturally  produce  other  than  economic  results. 
Cru-t  improvement  is.  for  instance,  sometinn  -  a 
luxury  rather  than  an  economy.  We  undeSBtand 
that  Mr.  Jones,  accepting  our  proportion,  contem- 
plates  a   reduction  of  maintenance   costs  from   £126 


a  mile  to  £50  as  a  possibility  in  some  cases.  We 
had  not  in  view  a  radical  change  of  this  kind,  but 
rather  a  reduction  of  maintenance  cost  limited  to 
some  moderate  percentage  of  the  whole  cost,  and 
limited  also  to  some  maximum  as  an  actual  sum, 
the  maximum  varying  with  the  kind  of  road  re- 
garded as  a  work  rather  than  with  its  class  from 
the  traffic  point  of  view.  That  in  some  districts 
important  economies  are  possible  Ave  do,  however, 
believe.  It  is  important  to  realise  the  difficulty  of 
undertaking  direct  economic  improvements  without 
at  the  same  time  providing  other  kinds  of  improve- 
ment, and  even  for  luxuries,  which  wipe  up  all  the 
direct  economic  advantage.  To  some  extent  this  is 
necessary,  and  we  should  be  the  last  to  suggest  that 
any  effort  should  be  spared  to  develop  the  internal 
resources  of  the  country,  and  especially  agriculture 
and  village  industries.  At  the  same  time,  we  do 
suggest  that  the  Road  Board  may  devote  some  time 
and  money  to  the  purely  economic  side  of  the 
matter  from  the  point  of  view  of  the  ratepayers  and 
their  surveyors.  We  believe  that  suitable  roads  for 
test  work  of  this  kind  could  easily  be  found.  We 
do  not  follow  Mr.  Jones  in  his  suggestion  as  regards 
a  formal  division  of  the  highway.  A  reference  to 
our  special  roads  article  will  show  that,  while  we 
recognise  the  importance  of  the  physical  distinc- 
tion, in  cases  whore  it  is  applicable,  we  would  not 
hamper  natural  developments  by  making  a  new  rule 
of  the  road.  We  are  obliged  to  Mr.  Jones  for  his 
interesting  contribution  to  the  study  of  the  subject, 
and  hope  that  any  other  of .  our  readers,  having 
views  of  his  own  as  regards  capital  expenditure,  will 
not  hesitate  to  put  them  forward  in  our  ever-open 
pages. — Ed.    The  Surveyor.] 


TRAFFIC-RECORDINC    METHODS. 

To  the  Editor  of  The  Surveyor. 

Sir, — The  writer  was  greatly  interested  in  your 
admirable  editorial  remarks  on  January  10,  1913,  con- 
cerning the  paper  by  Colonel  J.  W.  Howard  entitled 
"  Traffic-Recording  Methods."  Two  years  ago  the 
writer  submitted  to  you  a  paper  on  the  same  general 
subject  which  you  kindly  published  and  noted  editori- 
ally in  your  issue  of  March  10,  1911. 

In  both  cases  the  editorials  were  probably  of  greater 
value  than  the  papers,  excellent  as  Colonel  Howard's 
paper  is;  but  it  seems  to  the  writer  that  in  all  the 
publications  sufficient  emphasis,  perhaps,  lias  not  been 
given  to  one  factor  in  the  problem — that  is,  the  speed 
of  motors. 

The  writer  considered  this  factor  in  his  earlier  paper. 
Colonel  Howard  seems  to  have  ignored  it.  Possibly 
the  difference  in  point  of  view  furnishes  an  explana- 
tion, for  at  the  time  the  writer  prepared  his  paper 
his  attention  was  mainly  given  to  country  roads, 
whereas  Colonel  Howard  seems  to  have  considered 
mainly,  if  not  wholly,  city  streets  or  their  like.  It 
may  be  admitted  that  with  pavements  and  with  the 
usual  limits  to  speed  over  such,  the  speed  factor  is 
of  far  less  importance  than  on  macadam  roads  or 
similar  road  crusts  in  open  country.  Nevertheless,  it 
would  be  desirable  for  many  reasons  in  establishing 
standards  for  the  purpose  of  comparing  travel  records 
to  have  such  standards  applicable  to  both  roads  and 
streets.  When  is  a  street  not  a  street  ?  The  answer 
is  not  yet  agreed  on.  Therefore,  in  the  further 
efforts  along  this  line  suggested  by  the  closing  para- 
graph of  your  editorial,  the  writer  hopes  proper  con- 
sideration may  be  given  to  the  matter  of  speed. 

The  December  (1912)  Bulletin  of  the  Permanent 
International  Association  of  Road  Congresses  has  an 
interesting  report  (p.  298)  in  this  connection. — Yours... 
&c, 

W.  W.  Crosby. 

Baltimore,  Maryland. 
January  23,  1913. 

[Mr.  Crosby  draws  attention  to  a  very  important 
point.  The  damage  and  wear  factor,  represented  by 
the  nominal  "weights"  assigned  to  vehicles  of 
different  classes  in  our  own  Road  Board  traffic  census 
forms,  might  well  be  made  to  include  a  recognition  of 
-peed.  The  matter  has  not  been  overlooked  in  our  own 
pages,  and  in  one  of  our  issues  of  1907  the  following 
will  be  found:  "...  the  best  policy  is  to  keep  the 
motor  car  within  bounds,  both  as  regards  speed  alone 
and  as  regards  size  and  weight  in  relation  to  speed." 
The  idea  is  that  a  speed  of,  say,  30  miles  an  hour 
is  more  damaging  per  unit  of  weight  in  the  case  of  a 
motor  car  weighing  1£  tons  than  with  a  car  weighing 
15cwt.,  and  so  on.— Ed.  The  Surveyor.] 


February  7,  1913. 
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STRUCTURAL    ECONOMY. 

To  the  Editor  of  The  Surveyor. 

Sir, — After  seeing  your  notice  on  December  20,  1912, 
<if  Mr.  E.  A.  Slater's  new  book,  "  Structural  Economy," 
1  have  been  reading  it  for  myself,  and  am  so  much 
impressed  with  its  value  to  engineers,  architects  in 
general  and  my  municipal  brethren  in  particular, 
that  I  feel  it  a  duty  to  direct  their  attention  to  it. 
If  not  contrary  to  your  regulations,  I  should  be  glad  if 
you  will  include  this  letter  in  your  next  issue  — 
Yours,  &c, 

Arthur  E.  Collins, 

Norwich.  City  Engineer. 

February  5,  1913. 

[The  book  referred  to  by  Mr.  Collins  is  published 
by  the  St.  Bride's  Press,  Limited,  24  Bride-lane,  E.C., 
price  6s.  nett.— Ed.  The  Surveyor.] 


INSTITUTE  OF  SANITARY  ENGINEERS. 

ANNUAL    DINNER. 

At  the  Holbom  Restaurant,  on  Monday  evening  last, 
Mr.  H.  Percy  Boulnois,  m.inst.c.e.,  the  president, 
occupied  the  chair  at  the  annual  dinner  of  the  Institute 
of  Sanitary  Engineers,  among  others  present  being 
Sir  Melvill  Beachcroft,  Sir  Henry  Tanner,  Six  John 
Cockburn,  Sir  Wm.  J.  Collins,  Prof.  Henry  Adams, 
Dr.  A.  Wynter  Blyth,  Dr.  H.  R.  Kenwood,  Messrs. 
A.  J.  Martin  (past-president),  R.  J.  Thomas,  county 
surveyor,  Buckinghamshire,  and  Thomas  Cole 
(president  and  secretary  respectively  of  the  Institu- 
tion of  Municipal  and  County  Engineers),  E.  White 
Wallis  (secretary  of  the  Royal  Sanitary  Institute), 
J.  W.  D.  Bradley,  W.  Whitaker,  W.  H.  Grieves,  engi- 
neer and  surveyor  to  the  Sutton  (Surrey)  Urban  Dis- 
trict Council,  E.  T.  Hall,  W.  J.  Dibdin,  C.  Chambers- 
Smith,  E.  R.  Palmer,  G.  W.  Chilvers,  F.  W.  Mason, 
O.  E.  Butcher  and  G.  Hasluck  (secretary). 

Proposing  the  toast  of  "  Our  Public  Health  Autho- 
rities," Sir  Melvill  Beachcroft  said  he  was  prompted 
sometimes  to  go  back  to  his  earliest  recollections  of 
London.  That  was  in  1855,  when  none  of  the  im- 
portant bodies  which  now  controlled  the  health  of  the 
metropolis  had  any  existence.  The  sewage  passed 
straight  into  the  Thames,  and  everything  connected 
with  sanitation  was  in  a  state  af  chaos;  in  fact,  had 
it  not  been  that  the  House  of  Commons  was  so  affected 
by  the  smell  which  came  from  the  sewers,  they  would 
not  have  had  the  Metropolitan  Board  of  Works,  the 
authority  which  preceded  the  present  county  council. 
At  present  they  had  such  extraordinary  means  at 
their  disposal  that  the  only  question  was  whether  they 
were  used  to  the  best  advantage.  How  was  it,  he 
asked,  when  they  had  125,000  paupers  in  London  to- 
day, disease  had  more  to  do  with  pauperism  than 
anything  else  ?  How  was  it  that  in  Shoreditch  a  man 
of  twenty-one  had  but  half  the  chance  of  a  man  in 
Hampstead  of  living  to  the  age  of  45  ?  He  should  like 
to  see  the  coming  county  council  elections  fought,  not 
on  the  point  as  to  whether  the  old  corporation  of 
London  should  give  way  to  the  county  council,  but  as 
to  what  could  be  done  to  make  the  poorer  members 
of  the  community  healthier  and  stronger. 

Sir  John  Cockburn,  in  responding,  pointed  out  that 
local  government  owed  its  existence  to  the  demands 
of  public  health.  The  Englishman's  house  was  no 
longer  his  castle;  instead,  there  was  one  continual 
surrender  to  the  health  officer,  and  yet  there  had  been 
no  serious  complaint  as  to  the  ever-increasing  powers 
with  which  local  authorities  were  invested. 

"  The  Institute  of  Sanitary  Engineers  "  was  given  by 
Sir  Wm.  Collins.  The  view  he  had  always  taken 
had  been  that  there  were  only  two  practical  professions 
in  this  world — that  of  the  surgeon,  who  operated  on 
man,  and  that  of  the  engineer,  who  operated  on  Nature. 
The  engineer  had  a  wide  range  of  knowledge,  theoreti- 
cal as  well  as  practical,  but  the  sanitary  engineer  re- 
quired more  knowledge  of  public  health  laws  and  a 
wider  range  of  science  than  the  ordinary  engineer. 
Medical  doctrines  were  no  doubt  somewhat  embaras- 
sing  to  the  sanitary  engineer,  but  he  had  no  doubt  that 
the  doctrine  and  practice  of  the  sanitary  engineer 
were  based  on  a  surer  and  sounder  foundation  than 
these  passing  theories,  and  it  was  because  the  members 
of  that  institute  represented  the  highest  and  best  of 
their  profession  and  had  in  their  president  one  of  the 
first  and  foremost  engineers  of  the  day,  and  one  who 
commanded  the  highest  respect  and  esteem  of  his 
colleagues,  that  he  asked  them  to  drink  that  toast. 
While  healthy  sanitary  doctrines  were  familiar  to  all 
experts,  they  were  not  so  well  known  to  the  public 


as,  perhaps,  they  ought  to  be,  and  the  Trust  that  bore 
the  name  of  that  early  sanitarian  Edwin  Chadwick 
had  decided  to  devote  a  great  deal  of  its  funds  this  year 
to   a   series   of  public  lectures   dealing  with  various 
aspects  of  sanitary  engineering    and    public    health. 
The  first  of  these  lectures  were  to  be  delivered  by  their 
president,  Mr.  Boulnois,  and  the  opening  lecture  would 
take  place  that  week  at  the  Royal  Sanitary  Institute. 
The  President,   in  reply,   expressed  regret  at  the 
absence  of  Mrs.  Boulnois,  who  had  looked  forward  to 
being  present  that  evening,  but  had  been  prevented 
by  illness.    One  of  the  objects  of  their  annual  dinner 
was  to  bring  to  the  knowledge  of  the  general  public 
the  fact  that  they  existed,  that  they  had  certain  duties 
to   perform,  and  that  they   tried  to  carry  out  those 
duties   to   the   best   of   their   ability.    Founded  some 
eighteen  years  ago,  they  had  branches  in  Manchester, 
Birmingham  and  Northampton,  and  one  of  their  aims 
was    to    promote    honourable    practices    among    their 
members.  That  might  convey  nothing  to  the  lay  mind, 
but  in  all  professions,  unfortunately,  there  were  black 
sheep,  and  they  had  combined  with  a  view  of  curing 
anything  that  might    be    regarded    as    discreditable. 
Another  object  was  to  settle  disputed  points  of  pro- 
fessional usage   and    courtesy,  while    members   were 
afforded  opportunities  of  intercourse  and  the  exchange 
of  ideas  at  the  meetings  which  they  held  periodically. 
Last,  but  not  least,  they  endeavoured  to  protect  the 
mutual  interests  of  their  members.    Referring  to  the 
difficulties  which  at  times  confronted  public  officials, 
the  president  reminded  the  company  that  he  himself 
had  been  a  municipal  engineer  all  his  life,  and  his 
experience  had  been  that  there  existed  in  many  coun- 
cils a  party  whose  one  idea  was  to  save  the  rates, 
who   hampered   progress,  and   who   were   continually 
finding  fault  with  their  officers  when  the  latter  were 
trying  to    do    their    duty.      Local    government    was 
all  right  on  paper,  but  in  practice  it  often  failed.    Re- 
forms in  municipal  representation  seemed  to  him  to  be 
required;     he    had    a    doubt,   for    instance,  whether 
builders  should  be'  allowed  to  serve  on  public  bodies. 
As  an  old  municipal  officer  he  felt  there  were  really 
many  points  in  which  reform  was  desirable,  and  he 
hoped  to  see  the  day  when  these  would  be  carried  out. 
Mr.  A.  J.  Martin,  chairman  of  council  and  imme- 
diate past-president,  proposed  the  toast  of  "  Kindred 
Institutions."      He    did    not    think    it    was    properly 
realised  how  much  they  owed  to  those  kindred  bodies. 
If  they  went  back  to  earlier  times  and  recalled  the 
lack  of  everything  that  made  life  tolerable  m  those 
days,  they  would  be  able  to  appreciate  the  marvellous 
changes  which  had  taken  place.    It  was  not,  however, 
the  politician  whom  they  had  to  thank  for  that  ad- 
vancement;   it   was   the  hard,   slogging,   unremitting 
work  of  engineers,  architects,  sanitarians  and  medical 
men — in  short,  the  members  of  the  profession  embraced 
by  his  toast — to  whom  they  were  indebted,  and  it  was 
to  them  they  looked  for  progress  in  the  future. 

Mr.  R.  J.  Thomas,  president  of  the  Institution  of 
Municipal  and  County  Engineers,  in  response,  said  it 
was  true  that  very  great  progress  had  been  made  in 
recent  years  in  connection  with  sanitation,  but  some- 
thing he  saw  a  few  months  ago  pointed  to  the  fact 
that  their  ancestors  were  not  such  fools  as  they  might 
have  thought  them  to  be.  An  old  Roman  villa  had 
been  discovered  in  Buckinghamshire,  and  in  that  he 
had  seen  a  complete  installation  for  the  supply  of  hot 
air,  and  a  system  of  flues  all  round  the  dwelling,  the 
bathroom  of  which,  too,  was  fitted  with  a  lead  waste. 
In  some  concluding  observations  Mr.  Thomas  sug- 
gested that  the  nearer  one  kept  to  Nature  and  assisted 
it  to  carry  out  its  work,  the  more  likely  they  were, 
whether  in  making  roads,  laying  sewers,  or  in  heating 
and  ventilating  their  buildings,  to  achieve  success. 

Mr.  William  Whitaker,  who  also  replied,  said 
the  toast  proposed  by  Mr.  Martin  was  a  very  proper 
one,  because  it  was  a  mistake  for  any  society  or  insti- 
tution to  think  it  could  act  independently  of  others. 
In  the  complicated  state  of  society  that  existed  they 
were  dependent  on  each  other,  and  it  was  only  by  the 
combined  action  of  these  kindred  institutions,  working 
in  different  directions,  that  any  real  benefit  could 
result  to  their  fellow  creatures. 

Submitting  the  toast  of  "  The  Visitors,"  Prof.  Henry 
Adams  referred  to  the  great  work  accompanied  by 
English  sanitarians,  and,  commenting  on  the  reduction 
in  the  death  rate  which  had  been  effected  as  a  con- 
sequence of  the  labours  of  the  past  100  years,  said  it 
must  follow  from  this  that  the  enjoyment  of  life  must 
have  been  increased  owing  to  the  improved  health  of 
the  nation. 

Mr.  J.  O.  Neumann  briefly  replied,  and  the  proceed- 
ings shortly  afterwards  terminated. 
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THE  MONTHLY  PREMIUM. 

The  premium  for  January  is  awarded  to 

Mr.  H.  M.  Webb, 

City  Engineer's  Office, 

Guildhall, 

Worcester, 

whose  contributions  have,  in  the  opinion  of  the  adjudi- 
cators,  been   the  best  received  during   the   month. 

QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions :  — 

300.  Retaining  Wall. — A  retaining  wall  is  required 
to  support  a  roadway  having  no  footpath,  and  con- 
sequently heavy  vehicles  such  as  steam  rollers,  &c, 
will  seriously  surcharge  the  wall.  The  height  of  the 
roadway  above  the  adjoining  ground  is  8  ft.,  and  the 
filling  will  be  good  clay.  Design  a  suitable  wall  in 
mass  concrete,  and  show  calculations.  (D.  G.  B., 
Darlington.) 

303.  Reinforced    Concrete Give    sketches    of    the 

usual  forms  of  falsework  for  reinforced-concrete  con- 
struction, showing  how  the  moulding  is  arranged  at 
the  junctions,  such  as  between  the  column  and  prin- 
cipal rafter,  a  column  and  cambered  roof,  &c.  (T.  H., 
Leicester.) 

304.  Ceodesy — Wnat  is  meant  by  reducing  a  hori- 
zontal measurement  to  mean  sea  level  ?    (Perplexed.) 

305.  Mechanics. — A  machine  is  driven  from  a  pulley 
4  ft.  in  diameter  by  means  of  a  belt.  If  the  difference 
of  pull  in  the  two  sides  of  the  belt  be  201b.,  and  the 
pulley  makes  150  revolutions  per  minute,  what  is  the 
horse  power  transmitted  by  the  belt  ?    (T.  R.) 

306.  Building    Materials. — What    are    "encaustic" 

tiles,  and  how  are  they  made  ?    (Pup.) 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding; 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 


REPLIES  TO  QUESTIONS. 

301.  Waterworks.— Two  pumping  engines  deliver 
water  at  the  rates  respectively  of  1,620  and  1,150 
gallons  per  minute  together  into  three  pumping  mains 
10  in.,  11  in.  and  14  in.  diameter.  What  is  the  velocity 
in  and  the  discharge  of  each  main  ?  (D.  G.  B.,  Dar- 
lington.) 

As  the  conditions  stated  are  very  vague,  it  is  neces- 
sary to  make  one  or  two  assumptions  before  pro- 
ceeding with   the  calculations. 

No  lengths  or  lifts  being  included  in  the  data,  it 
-umed  that  these  are  the  same  for  each  main, 
as  might  be  the  ca.-e  if  they  all  served  to  supply 
the  same  reservoir. 

The  mains  are  all  supplied  from  the  same  pumps, 
so  that  the  velocities  in  the  pipes  will  adjust  them- 
selves until  the  total  head  (that  is,  the  actual  lift 
-r-loae  due  to  friction+all  other  losses)  is  the  same 
at  the  entrance  to  each  main. 

The  loss  due  to  friction  in  a  length  of  pipe 

_4fl   £ 
d      2g 
where  I  =  length  in  feet 

d  =  velocity  in  feet  per  second 
d  =  diameter  in  feet 
and  /  =  coefficient  of  friction. 

Let  the  10-in.,  11-in.  and  14-in.  mains  be  numbered 
I,  2  and  3  respectively. 
Neglecting  all  losses  except  those  due  to  friction, 
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and  assuming  that  the  actual  lift,  the  length  and 
the  coefficient  of  friction  are  the  same  for  each  main, 

i.1  *'l2  *'->2  vi" 

then  —   =  —   =   — - 


■  3  =  „   a/L1  =  i'048  '-i 

1  «3  a  /'4 

and  -£    =   Vi  \l  — 

V  in 


l4    _    ri»4  r, 

io  r 

Total  discharge    =    1620  +  1  L50  gallons  per  minnte 
=   2770   x   4  cub.  ft.  per  minute 

=   433'20  cub.  ft.  per  minute 
=   7'387  cub.   ft.  per  second. 

Area  of  10"  main  =  78'540  sq.  ius.  =     '545  sq.  ft. 
11"     „       =  95-033       „         =     "660     „ 
14"     „      =153-938      „        =  1069     „ 

So  that  -545U!  +  -660  x  l-048t>!  +  1069  x  1',  84^=7-3866 

.-.  -5451-!  + -6917ui  +  1  '2657^  =  7-3866 

-.-  2502  vx  =  7-3866 

.-.  i\  =  2951  ft.  ppr  second. 

v±  =  2-951  x   1-048  =  3-093  ft.  per  second 
tv,   =  2-951 


1-184  =  3494  ft.  per  second 
2-951  =  1-609  cub.  ft.  per  second. 


Q,  =     545 

Q2  =     -660  x   3-093  =  2-042 

Q3  =  1-069  x   3494  =  3735 

7-386 

So  that  the  10-in.  main  discharges  1609  cub.  ft. 
per  second  with  a  velocity  of  2-951  ft.  per  second; 
the  11-in.  main  discharges  2  042  cub.  ft.  per  second 
with  a  velocity  of  3-093  ft.  per  second ;  and  the 
14-in.  main  discharges  3-735  cub.  ft.  per  second  with 
a  velocity  of  3'494  ft.  per  second.  (H.  M.  W., 
Worcester.) 

302.  Hydraulics.— By  fixing  a  short  tube  to  the 
orifice  in  the  side  of  a  vessel,  a  considerable  increase 
in  the  discharge  is  obtained.  Explain  why  this  is 
so,  and  give  the  comparative  "  coefficients  of  con- 
traction ''  with  and  without  the  tube.   (E.  S.  M.,  Luton.), 

When  water  flows  from  a  vessel  through  a  vertical 
plane,  plate  or  partition  which  is  not  thicker  than 
the  diameter  of  the  opening,  the  effluent  stream  will 
not  pass  out  with  full  flow,  but,  owing  to  the  con- 
verging currents,  will  assume  a  conical  shape,  form- 


Fig.  1. 


Fig.  2. 


ing  just  outside  the  opening  what  is  called  the  vena 
contractu,  or  contracted  vein.  In  order  that  the 
contraction  may  take  place  to  its  fullest  extent  the 
inner  sharp  edges  of  the  opening  must  not  approach 
either  the  surface  of  the  water  or  the  bottom  or 
sides  of  the  vessel  nearer  than  about  1$  times  the 
diameter  of  the  opening.  The  contracted  vein  occurs 
at  a  distance  of  about  half  the  diameter  of  the  orifice 
from  the  orifice  itself;  and  ordinarily  its  area  is 
about  -62,  or  nearly  two-thirds  that  of  the  orifice  (its 
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diameter  being  '784  of  the  orifice),  and  hence  the 
actual  discharge  is  but  62  of  the  theoretical  dis- 
charge. 

When  water  flows  from  a  vessel  through  a  tube, 
the  length  of  which  is  about  2£  or  3  times  its  dia- 
meter, the  effluent  stream  will  run  with  practically 
a  full  bore,  and  will  discharge  more  water  in  a 
given  time  than  if  the  tube  was  materially  longer 
or  shorter.  For  if  longer  than  three  times  its  dia- 
meter the  additional  friction  against  its  sides  begins 
appreciably  to  lessen  the  velocity  and  discharge; 
and  if  shorter  than  about  twice  its  diameter  the 
water  will  not  flow  in  a  full  stream,  but  in  a  con- 
tracted one,  as  previously  explained. 

If  the  tube  projects  partly  inside  the  vessel,  the 
discharge  will  be  diminished  by  about  |th  part. 

The  discharge  through  such  openings  may  be  in- 
creased to  nearly  the  theoretical  discharge  by  merely 
rounding  off  neatly  the  entrance  end  or  mouth. 

As  much  as  '92  or  94  may  be  obtained  by  widening 
the  opening  toward  its  outer  mouth,  making  the 
divergence  about  5  deg. ;  or  by  widening  it  towards 
its  inner  mouth,  but  increasing  the  angle  of  diver- 
gence to  from  11  deg.  to  16  deg.  In  all  cases  the 
small  end  would  be  taken  as  the  opening  whose  area 
must  be  multiplied  by  the  velocity  to  obtain  the 
discharge. 

From  the  foregoing  notes  it  will  be  observed  that 
the  coefficient  of  contraction  for  the  discharge 
through  an  orifice  in  a  thin  plate  is  "784;  and  that 
for  the  discharge  through  a  short  tube,  not  less  than 
twice  and  not  exceeding  three  times  its  diameter, 
is  "92.  Figs.  1  and  2  show  the  section  of  the  issuing 
stream  in  each  case.    (E.  J.  P.,  Fareham.) 


Road  Board  Crant  to  Leeds It  was  announced  at 

the  meeting  of  the  Leeds  Town  Council  on  Wednesday 
last  that  the  Koad  Board  had  decided  to  make  a 
grant  of  £9,000  for  road  improvement  purposes. 

Tramway-Car  Tyres — British  firms  being  too  busy 
to  be  able  to  guarantee  delivery  in  six  months,  a  con- 
tract for  tramway-car  steel  tyres,  it  was  reported  at 
this  week's  meeting  of  the  London  County  Council, 
has  been  sent  abroad. 


RIVERS  BOARDS  AND  SfcWAGt  DISPOSAL. 


THE    FIXINC    OF    A    STANDARD. 

In  connection  with  the  Yorkshire  section  of  the 
Society  of  Chemical  Industry,  a  meeting  was  held 
on  Monday  night  last  at  the  Queen's  Hotel,  Leeds, 
at  which  Dr.  H.  T.  Calvert,  of*  the  West  Riding 
Rivers  Board,  Wakefield,  opened  a  discussion  on  the 
eighth  report  of  the  Royal  Commission,  on  Sewage 
Disposal.  Mr.  George  Ward,  chairman  of  the  sec- 
tion, presided. 

Dr.  Calvert  said  this  report  was  the  most  im- 
portant yet  issued  by  the  Royal  Commission,  so  far 
as  it  concerned  the  work  of  the  Rivers  Board.  At 
present,  he  said,  there  was  no  statutory  standard 
or  limit  of  impurity  for  sewage  discharges  by  com- 
pliance with  which  a  sanitary  authority  was  relieved 
of  liability  to  prosecution  under  the  Rivers  Pollu- 
tion Prevention  Acts.  The  law  only  laid  it  down 
that  the  authorities  must  use  the  best  practicable 
ami  available  means  to  lender  their  sewage  harm- 
less. Until  now,  therefore,  the  officers  of  the  rivers 
authorities  had  adopted  certain  standards  of  coni- 
•parison  of  their  own,  all  being  of  opinion  that  a 
statutory  standard  was  impracticable,  although  they 
believed  that  the  various  standards  should  have 
been  brought  into  line  with  one  another.  In  spite 
of  bhe  adverse  opinion  of  many  witnesses,  however,, 
tine  commission  had  come  to  the  conclusion  that  a 
legal  standard  could  be  fixed,  and  had  set  forth  tests 
to  be  carried  out.  All  the  former  tests  fell  short  of 
perfection,  but  those  now  recommended  were  no 
nearer  the  ideal.  In  some  cases  the  oommifistorj 
recommended  that  the  standards  they  were  setting 
might  be  relaxed,  but  they  were  encountered  by  the 
obvious  difficulties  of  a  system  requiring  in  effect  a 
different,  standard  of  purity  for  the  sewage  or  effluent 
of  each  place,  and  it  would  be  readily  understood 
that  the  multiplication  of  standards  multiplied  the 
difficulties  of  administering  them,  thus  leading  to 
an  increased  pollution  of  the  rivers.  If  the  views  of 
the  commission  were  adopted  by  the  Legislature  the 
work  of  the  Rivers  Board  would  be  greatly  increased, 
and  an  increased  staff  and  laboratory  accommodation 
would  be  necessary.  In  any  case,  the  recommenda- 
tion would  add  greatly  to  the  difficulties  of  the 
board's  work  and  to  the  delay,.?  of  sanitary  authori- 
ties  in   carrying  out    schemes   of  sewage  disposal. 

In  conclusion  (the  Yorkshire  Post  reports),  Dr.  Cal- 
vert mentioned  several  concrete  instances  in  the 
West  Riding  to  show  how  unequal  would  be  the 
effect  of  the  recommendations.  Wakefield,  he  said, 
contained  two  sewage  wrorks,  the  main  one  on  one 
S'xle  of  the  river,  and  the  second  on  the  other  bank.. 
almost  directly  opposite.  The  volume  of  sewage  at 
the  former  works  was  about  2,000,000  gallons  a  dav. 
and  at  the  latter  about  15,000  gallons.  The  effluent 
in  each  case  was  practically  the  same,  yet  the 
standard  for  the  larger  works  would  be  altogether 
more  stringent  than  that  for  the  latter,  because,  each 
considered  apart,  the  available  dilution  was  very 
much  greater  in  the  latter  ease,  although,  as  a  matter 
of  fact,  it  would  be  practically  the  same  in  both 
cases  In  the  case  of  Leeds.  Sheffield,  and  Hors- 
forth  there  would  also  be  difficult,  and  even  ridicu- 
lous,  propositions   to  decide. 


"  The  Surveyor's  "  Coming-of-Age — Mr.  Hugh  Stowell. 
chief  engineering  inspector  of  the  Rivers  Mersey  and 
Irwell  Joint  Committee,  writes:  "May  I  congratulate 
you  on  the  excellent  and  highly  interesting  number 
for  January  17th,  which  I  have  read  with  much  appre- 
ciation ? " 

Bromborough  New  Council  Offices The  new  offices 

of  the  Bromborough  Urban  District  Council 
were  opened  on  Monday  last.  The  buildings,  which 
were  designed  by  the  council's  surveyor,  Mr.  John 
Clarke,  have  a  frontage  to  Allport-lane  of  120  ft.  and 
are  set  back  from  the  old  boundary  line  of  the  road 
some  20  ft.,  and  bordering  the  land  is  a  dwarf  wall 
of  red  pressed  brick  with  a  stone  coping  and  orna- 
mental wrought-iron  railing  on  top.  The  offices  are 
faced  on  the  ground  floor  storey  with  Ruabon  red 
pressed  brick  and  stone  dressings,  the  upper  storey 
with  oak  half-timbered  work  filled  in  with  Keene's 
cementing,  and  the  appearance  of  the  building  is 
pleasing  and  effective.  Accommodation  is  provided 
for  the  clerk's  and  surveyor's  staffs,  with  a  spacious 
board-room  for  council  and  committee  meetings. 
There  are  also  a  house  for  the  assistant  surveyor,  and 
storehouses. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

Dm  Editor  in«t«  th»  co-operation  of  8cbv«tob  r«od«ri  with  a  »i«w 
to    maiinc    tin    information    oi»«n    undtr    thu    k«ad    «    »omj>Irt»    end 

Hfurali   at    p«Mi«l«. 

INQUIRIES  HELD. 

Baildon  (Yorks)  U.D.C.  (January  31st.  Mr.  A.  A.  G. 
Malet.) — £893  for  the  extension  of  the  sewage  works. — 
Mr.  J.  N.  Nicholson  (of  Messrs.  Paterson  and  Nicholson, 
engineers,  Bradford)  stated  that  the  instructions  to  his 
firm  from  the  council  were  to  make  the  present  system 
of  sewage  treatment  efficient  at  as  small  an  outlay  as 
possible.  Dr.  Wilson  (of  the  West  Riding  Rivers  Board), 
after  asking  several  questions,  said  that  the  Royal  Com- 
mission held  that  the  fouler  the  river  the  higher  the 
standard  of  purification  required,  and  he  agreed  that  the 
River  Aire  was  very  foul.  Mr.  Nicholson  :  The  Royal 
Commission  report  is  V6ry  contradictory,  and  you  can 
read  almost  anything  you  like  into  it.  Mr.  Malet :  That 
is  the  advantage  of  it. 

Barkisland  U.D.C.  (January  15th.  Mr.  W.  0.  E. 
Meade- King) — £3,200  to  provide  a  public  water  supply. — 
Dr.  J.  Hoyle  medical  officer  of  health,  stated  that  many 
places  in  the  district  were  without  water  three  or  four 
months  of  the  year.  Mr.  W.  Holmes,  county  council 
inspector,  said  that  the  county  council  had  been  urging 
for  the  scheme  to  be  dealt  with  since  1897.  He  hoped 
the    matter    would    be    pushed    ahead   as    quickly  as 


Bournemouth  T.C.  (January  16th  Mr.  F.  H.  Tulloch). 
— £2,150  for  works  of  surface-water  drainage  in  the 
Springbourne  district. — It  was  stated  by  the  clerk  and 
the  borough  engineer,  Mr.  F.  G.  Lacey,  that  surface- 
water  drainage  had  been  the  subject  of  previous 
inquiries,  and  sanction  had  been  given  for  various  works. 
The  work  it  was  proposed  to  carry  out  with  the  loan 
now  asked  for  was  merely  an  extension  of  the  work  in 
this  particular  district.  It  was  rendered  necessary 
through  the  overcharging  of  the  sewers  in  the  district. 
There  had  been  a  number  of  complaints  from  residents 
of  the  locality  of  flooding  during  the  recent  rains,  and 
the  work  proposed  would  obviate  these  difficulties  in  the 
future. 

Dublin  T.C.  (January  24th.  Mr.  P.  C.  Cowan).— 
£6,000  for  the  purpose  of  widening  and  improving 
Tara-street  and  George's  Quay. — Mr.  Patrick  Tobin, 
secretary  to  the  Paving  Committee,  stated  that  when  the 
question  of  the  improvement  arose  it  was  referred  to  the 
Paving  Committee,  and  that  committee  requested  the 
late  city  engineer  (Mr.  O'Sullivan)  to  confer  wilh  Sir 
John  Griffiths,  the  port  and  docks  engiaeer,  and  to 
Bubmit  a  report  and  plans  of  the  proposed  widening  of 
Tara-street.  Two  plans  for  the  widening  of  Tara-street 
were  afterwards  submitted  to  the  committee,  and  the 
estimated  cost  of  the  street- widening  scheme  was  £6,000, 
which  included  the  constructional  street  work,  as  well 
as  the  acquisition  of  the  necessary  property. 

Halifax  T.C.  (January  14th.  Mr.  R.  H.  Bicknell). — 
£11,587  for  works  of  paving. — The  borough  engineer, 
Mr.  J.  Lord,  stated  that  if  the  present  application  were 
granted  the  work  would  be  carried  out  within  a  couple 
of  years.  The  town  clerk  explained  that  the  corporation 
wished  to  pave  certain  roads  with  granite  because  it  had 
a  longer  life  than  local  stone,  but  they  could  not  afford 
to  do  that  continually  out  of  revenue.  Granite  setts 
would  not  be  laid  on  any  roads  having  any  gradient 
greater  than  1  in  15.  The  inspector :  What  kind  of  setts 
are  you  going  to  use — hard  or  soft  ?  Mr.  Lord  :  We  are 
going  to  use  hard  granite  setts — Cumberland  or  Leicester- 
shire. The  inspector :  You  haven't  got  any  money  out 
of  the  Road  Board,  have  you  ?  The  town  clerk  :  No, 
sir.     The  inspector :  You  have  had  a  good  try,  I  see. 

Halstead  R.D.C.  (January  21st.  Mr.  W.  O.  E.  Meade- 
King). — £7,500  for  the  purpose  of  providing  a  water 
supply  for  the  parish  of  Earls  Colne. — Mr.  Harry  Hall 
Sands,  of  Messrs.  Sands  and  Walker,  engineers,  stated 
that  the  scheme  included  the  sinking  of  a  small  pump- 
well,  erection  of  engine-house  and  water-tower,  and  the 
laying  of  mains  throughout  the  district.  The  borehole 
had  already  been  sunk  on  the  site  sanctioned,  and  an 
ample  supply  of  water  obtained.  The  borehole  was 
10,';  in.  internal  diameter,  and  was  sunk  to  a  depth  of 
160  ft.  Chalk  was  struck  at  165  ft,  so  that  the  bore 
was  lined  15  ft.  into  the  chalk.  The  water  rises  to 
within  7  in.  of  the  surface.  The  yield  of  the  borehole 
was  tested  by  fourteen  days'  pumping.     Mr.  H.  O.  Cross, 


the  council's  surveyor,  said  that  the  private  wells  of  the 
parish  were  for  the  most  part  shallow,  and  the  average 
depth  about  25  ft. 

Hartlepool  T.C.  (January  30th.  Mr.  W.  0.  E.  Meade- 
King). — £972  for  purchasing  and  laying  out  as  a  pleasure 
ground  a  triangular  piece  of  land  known  as  Redheugh 
Close,  in  the  Cliff  residential  district — The  Town  Clerk 
(Mr.  H.  W.  Bell)  stated  that  the  price  of  the  land  was  £500, 
though  the  vendor  a  few  years  ago  paid  between  £1,200 
and  £1,300  for  it.  A  strip  of  land  on  the  Cliff  Walk 
side  will  be  used  to  widen  the  roadway.  There  was  no 
opposition. 

Mirfield  U.D.C.  (January  30th.  Mr.  A.  A.  G. 
Malet). — £3,850  for  purposes  of  sewage  disposal,  £94 
for  sewerage  purposes  in  Hand  Bank-lane,  and  £523  for 
improvements  in  Doctor-lane  and  Water  Royd-lane. — 
The  surveyor  (Mr.  E.  Gill)  stated  that  the  existing 
sewage  farm  at  Northorpe  had  become  sewage  sick,  and 
it  was  imperative  that  the  council  should  erect  settling 
tanks  and  other  apparatus.  As  to  the  intended  improve- 
ment of  Doctor-lane  and  Water  Royd-lane,  it  was  stated 
that  a  census  of  traffic  was  recently  taken  which  showed 
that  between  October  7th  and  13th,  1912,  4,750  vehicles 
and  11,739  pedestrians,  and  2,706  vehicles  and  10,542 
pedestrians  respectively  had  used  these  roads,  both  of 
which  contain  dangerous  corners. 

Ripley  U.D.C.  (January  23rd.  Mr.  A.  A.  G.  Malet).— 
£2,781  for  works  of  sewage  disposal  in  the  southern  portion 
of  the  central  ward — Green  Hillocks. — Dr.  Barwise  said 
the  county  council  had  only  agreed  to  let  this  matter 
stand  over  until  now  because  the  council  had  bad  some 
difficulties  at  their  Northern  Sewage  Farm.  Mr.  Fermor 
(chairman  of  the  council)  said  they  looked  upon  the 
scheme  as  absolutely  necessary,  and  they  were  compelled 
to  carry  it  out. 

Spalding  U.D.C.  (January  23rd.  Mr.  H.  S.Stewart). — 
£6,200  for  the  purpose  of  erecting  thirty-six  hi  uses  in 
the  town  for  the  working  classes  on  allotment  land 
belonging  to  the  town  situate  on  the  outskirts  of  the 
town. — It  was  stated  that  plans  had  been  drawn  by  Mr. 
J.  B.  Corby,  architect,  of  Stamford,  the  proposal  being 
to  build  ten  of  the  cottages  in  couples  and  the  remainder 
in  blocks  of  four,  so  as  to  give  variety  to  the  street 
which  was  to  be  formed.  The  cost  of  each  cottage 
worked  out  at  £144,  and  the  total  area  of  the  allotment 
land  proposed  to  be  taken  was  about  an  acre.  It  was 
stated  by  the  deputy  clerk  of  the  council,  in  presenting 
the  scheme,  that  the  provision  of  proper  housing  accom- 
modation for  the  working  classes  w  as  one  of  the  greatest 
needs  of  the  district.  Wherever  a  cottage  was  to  be  let 
the  landlord  was  inundated  with  applications.  In  many 
cases  the  present  cottages  included  but  two  bedrooms, 
one  of  them  merely  a  lean-to,  and  in  many  cases  only 
one  was  a  proper  bedroom. 

Wakefield  T.C.  (January  13th.  Mr.  R.  H.  Bicknell). — 
£14,134  for  works  of  street  improvement,  and  £1,238 
for  works  for  sewerage. — Details  of  the  proposed  works 
were  explained  by  Mr.  J.  P.  Wakeford,  the  city  surveyor. 
In  consequence  of  the  constantly  increasing  heavy  traffic 
in  certain  parts  of  the  city  it  is  proposed  to  substitute 
granite  or  whinstone  paving  for  the  present  macadam  or 
Yorkshire  setts,  and  the  estimated  expenditure  on  this 
is  a  little  over  £14,000.  The  second  loan  asked  for  is 
in  respect  of  proposed  new  sewers  in  Denby  Dale-road, 
with  a  view  to  prevent  flooding  of  cellars  in  the  neigh- 
bourhood. 

Warmley  R.D.C.  (January  23rd.  Mr.  F.  O.  Stanford). 
— £2,500  for  works  of  sewerage  for  the  parish  of  Siston 
(including  the  execution  of  works  in  the  parish  of  Old- 
land),  and  also  communication  of  the  sewers  with  the 
sewers  belonging  to  the  urban  district  council  of  Kings- 
wood  to  be  provided  for. — It  was  explained  that  a  large 
chocolate  factory  was  being  established  in  the  parish, 
near  Mangotsfield,  which  would  employ  some  eight 
hundred  hands,  and  that  number  might  increase  later 
on.  An  agreement  had  been  entered  into  with  the 
owners  of  the  factory  in  regard  to  the  proposed 
drainage  scheme,  by  which  a  substantial  payment 
would  be  made  to  the  district  council  by  them.  The 
estimate  for  the  scheme  was  £4,000,  and  they  only 
proposed  to  borrow  £2,500.  The  surveyor  to  the 
council  and  engineer  for  the  scheme,  Mr.  H.  M.  Bennett, 
said  they  had  trouble  at  an  early  stage  of  the  operation 
of  the  Warmley  section  of  their  sewerage  schemo  in 
regard  to  excessive  surface  water  getting  into  sewers. 
That  was  about  two  or  three  years  ago,  and  since  then 
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lhey   had  searched  out  inlets  and  were  getting  rid  of 
them.     As  a  result  they  were  diminishing  that  trouble. 

Wombwell  U.D.C.  (January  15th.— Mr.  R.  H.  Bick- 
nell). — .£7,400  for  providing  public  swimming  baths. 
The  swimming  baths  are  to  be  built  in  reinforced  con- 
crete, and  lined  throughout  with  white  marble  terrazzo, 
with  black  swimming  lines,  and  also  black  border  lines. 
The  platforms  around  the  baths  are  to  be  laid  in  green 
vitreous  mosaic.  The  amphitheatre  steps  are  to  have 
wooden  seats  fixed  thereto,  and  will  be  able  to  accom- 
modate some  200  persons.  A  railing  will  be  fixed 
along  the  top  tier  in  front  of  the  dressing  boxes,  and 
this  will  give  standing  room  for  another  100  persons. 
The  swimming  baths  will  be  fitted  with  diving  stages, 
spring  boards,  and  water  chute.  Ample  light  and  ven- 
tilation will  be  obtained  from  the  windows  in  the  side 
and  end  walls  as  well  as  from  the  large  lantern  lights  in 
the  roofs.  The  slipper  baths  throughout  will  be  of 
porcelain  fireclay,  with  roll  edges,  and  each  bath  will 
have  hot  and  cold  water  laid  on  through  specially 
designed  mixing  valves.  The  council  have  accepted  the 
designs  of  Mr.  Harold  Burgess,  of  Westminster,  and  that 
gentleman  will  be  architect  to  the  scheme. 

APPLICATIONS  FOR  LOANS. 

Brighouse  T.C — £1,101  for  the  purchase  of  land  for 
a  .recreation  ground  and  other  purpose?. 

Colne  T.C— £1,386  for  street  improvement  work.-. 

Epsom  U.D.C. — £1,807  for  a  wood-paving  scheme. 

Howden  R.D.C.— €400  for  further  works  of  water 
boring. 

Loughborough  T.C— £800  for  the  New-street  im- 
provement scheme. 

Maidstone  T.C— £500  for  the  extension  of  the 
engine-house   a.t    the  electricity    works. 

Pebworth  R.D.C— £4,284  towards  the  cost  of  a  joint 
waiter  'supply  .scheme. 

Redditch  U.D.C— £1,566  for  the  purchase  of  land 
fur  a  housing  -scheme. 

Rotherham    R.D.C. — £9,311    for    road    improvements. 

Southend  T.C— £739  for  street  improvement  pur- 
poses, and  £500  for  the  purchase  of  a  site  for  a 
depot. 

Torquay  T.C— £5,000  for  fitting  up  the  municipal 
buildings. 

Thirsk   R.D.C £508   for    a   sewerage   .scheme. 

Worcester  T.C. — £970  for  street  improvement  pur- 
poses. 

LOANS  SANCTIONED. 

Cheltenham  T.C — £4,000  for  sewage  disposal  works. 

Edmonton    U.D.C—  £1,572   for   culverting   works. 

Ilford  U.D.C — £12,700  for  the  construction  of  sewage 
■disposal  works. 

Magherafeit    R.D.C £1,600,    supplemental   loan    for 

the    completion    of    the   improvement    scheme. 

Margate  T.C— £1,500  for  the  purchase  of  a  site  for 
a  fire  station,  and  £4,000  for  work  in  connection  with 
the  pavilion  and  winter  garden. 

Pontefract  R.D.C— £978  for  the  purposes  of  the 
water  tsupply. 

Redditch    U.D.C £3,334      for      recreation      ground, 

sewage   disposal,   and   street   improvement   purpose-. 

Staffs  C.C — £10,500  for  a  school  at  Princes  End. 

Tilbury  U.D.C— £600  for  street  lighting  purposes. 

Wellingborough  U.D.C— £2,731  for  street  improve- 
ment purposes. 

York  T.C. — £990  for  street  improvement,  works,  and 
£1,345  for  sewerage  and  surface  drainage  works. 

F0RTHC0MINC    INQUIRIES. 

FEBRUARY.  £ 

10.— Maidstone.    For  burial  ground  purposes 

(Mr.  R.  H.  Bicknell) 3,000 

10—  Merton.    For  private  street  works  (Mr.  M. 

K.  North)     "     490 

11.— Hove.    For  the  provision  of  underground 

conveniences   (Mr.    R.   H.    Bicknell)    ...       2,480 

11.— Shrewsbury.  For  the  provision  of  work- 
ing-class dwellings  (Mr.  H.  A.  Chapman)     12.000 

11. — Southport.  For  sewage  disposal  pur- 
poses. (Mr.   A.   G.   Drury) 60,000 

11.— Stafford.     For  new  street  purposes  (Mr.  A. 

A.  G.  Malet)     10,000 
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Wanstead.     For    the    erection    of 
station    (Major    J.    Stewart)        

-Beckenham.  For  private  street  works 
(Mr.  F.  H.  Tulloeh) 

-Birmingham.    For    bridge    reconstruction 

purposes  (Mr.  A.  A.  G.  Malet) 

Carshalton.  For  the  provision  of  a  plea- 
-u re    ground    (Mr.    Edgar    Dudley) 

-Glastonbury.  For  Hie  purposes  of  the 
gas  undertaking  (Mr.  W.  O.  E.  Meade- 
King)        

-Mexborough.  For  sewage  disposal  pur- 
poses (-Mi'.   A.   G.   Drury) 

-St.  Neots.  For  works  of  water  supply 
(Mr.  R.  G.  Hetheringlon) 

-Exmouth.  For  the  purposes  of  the  water 
undertaking  (Mr.  W.  O.  E.  Meade-King) 

-Scarborough.  For  the  provision  of  lava- 
tories and  shelters  (.Mr.  A.  G.  Drury)  ... 
Kingsbridge.  For  work-  of  water  supply 
(Mr.    W.   <>.    E.    Meade-King)      

-Martley.  For  sewage  disposal  purposes 
(Mr.    A.    A.    G.    Malet)        


£ 
1,250 

600 

7,500 

6,000 

4,295 
7,370 
6.602 
1,200 
4,039 
400 
4,000 


LOWER  THAMES  VALLEY  DISTRICT  SURVEYORS' 
ASSOCIATION. 


MEETINC    AT    TWICKENHAM. 

\u  ordinary  meeting  of  the  above-named  associa- 
tion wa.-<  held  at  the  Town  Hall.  Twickenham,  on 
Saturday  last,  the  president,  Mr.  H.  F.  Coales, 
ASSOC. M.INST. C.E.,    occupying    the    chair. 

The  association  considered  the  question  of  Hill's 
motor  vacuum  road  cleansing  machine,  and  it  is 
possible  that  a  demonstration  will  bo  arranged  at 
no  very  distant  date,  in  the  event  of  which  due 
notice  will  be  given. 

The  association  further  considered  the  Metropolitan 
Water  Board  Various  Powers  Bill,  now  before  Parlia- 
ment, which  deals,  among  other  tilings,  with  notice 
by  the  local  authorities,  to  be  given  to  the  Metro- 
politan Water  Board  in  opening  highways ;  the  sub- 
stitution of  hydrants  for  fire  plugs,  and  the  disposal 
of  water  from  excavations,  &c,  by  pumping  into 
watercourses,  sewers,  &c,  and  it  was  considered  that 
local  authorities  affected  by  the  Bill  should  strenu- 
ously oppose  the  special  clauses   referred  to. 

The  association  also  considered  the  London  and 
South- Western  Railway'  Company's  Bill,  Clause  33, 
in  which  the  company  seek  power  in  connection 
with,  or  in  extension  of.  their  railway  system,  to 
run  road  vehicles  moved  by  animal,  electrical  or 
mechanical  power,  for  the  conveyance  of  goods  or 
passengers  in  any  district  to  which  their  system 
affords  access.  It  was  considered  that,  owing  to  the 
great  amount  of  damage  which  may  be  caused  to 
highways  by  any  such  rights  being  given  to  railway 
companies,  and  in  the  event  of  their  making  use  of 
such  rights,  the  local  authorities  should  oppose  the 
clause. 

The  association  also  considered  the  question  of  the 
election  of  the  council  of  the  Institution  of  Muni- 
cipal and  County  Engineers,  and  it  was  unani- 
mously decided  that  the  members  of  the  association 
should  support  the  candidature  of  Mr.  A.  Gladwell, 
the  engineer  to  the  Eton  Rural  District  Council, 
and  obtain  as  much  support  from  their  friends  as 
possible  to  secure  his  election  on  the  council  of  the 
institution. 

The  association  also  had  under  consideration  the 
question  of  testing  the  quality  of  gas  supplied  for 
public  lighting. 


SEA-COAST  EROSION For  a  very  complete  and  in- 
expensive library  on  the  cause,  prevention  and  repair 
of  coast  erosion  the  following  three  works  are  recom- 
mended: "Coast  Erosion  and  Foreshore  Protection," 
by  John  S.  Owens,  M.D.,  Assoc. M. Inst. C.E.,  F.R.C.S., 
and  Cerald  0.  Case  (price  7s.  6d.,  post  free  7s.  I0d.), 
with  numerous  illustrations  and  diagrams;  "Sea- 
Coast  Erosion  and  Remedial  Works,"  by  R.  C  Allanson- 
Winn,  M.lnst.CE.I.  (price  18.,  post  free  1s.  Id.);  and 
"  Erosion  of  the  Coast  and  its  Prevention,"  by  F.  W.  S. 
Stanton,  Assoc. M.lnst.C.E.,  F.S.I,  (price  3s.,  post  free 
3s.  2d.),  with  numerous  maps  and  other  Illustrations. 
The  publishers  are  the  St.  Dride's  Press,  Limited, 
24  Bride-lane,  Fleet-street,  London,  E.C 
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Municipal  Work  in  Progress  and  Projected. 


co-operation  of  Survetob   vendors  Vi'xXh  a.  view  to  making  information  gi' 
accurate  as  possible. 


tndev  this   head,  as  complete  and 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below: 
Buildings— Middlesex,  Newbury  £3,000,  Ornagh; 
housing  and  town  planning— Cardiff;  refuse  collec- 
tion and  disposal— Nottingham;  roads  and  materials 
—Cornwall  £10,770,  East  Sussex  £18,877,  Rochdale 
£13,260,  Westminster  £24,425;  sewerage  and  sewage 
disposal— Doncastar  £125,000,  Truro  £19,972;  water, 
gas  and  electricity— Bolton.  —  Particulars  of  other 
works  projected  will  be  found  on  our  "Local  Govern- 
ment Board  Inquiries"  pages. 

BUILDINGS. 

Dublin  T.C.— A  new  district  fire  station  erected  in 
Thomas-street  from  the  design  of  the  city  architect,  Mr. 
Charles  J.  MacCarthy,  has  been  formally  opened.  The 
cost  of  the  scheme  was  £7,800. 

East  Ham  T.C.— The  tender  of  Mr.  J.  W.  Jerram  at 
£19,697  has  been  accepted  for  the  erection  of  a  school 
in  Brampton-road. 

Exeter  T.C— The  surveyor,  Mr.  T.  Moulding,  has  been 
instructed  to  prepare  a  plan  for  a  shelter  in  St.  Thomas's 
Recreation  Ground. 

Folkestone  T.C— It  is  proposed  to  purchase  the  Harvey 
Grammar-school  premises  for  £2,000,  and  adapt  them 
as  a  cookery  centre  at  a  cost  of  £250. 

Gloucestershire  CC— The  tender  of  Mr.  W.  J.  Halls, 
of  Gloucester,  at  £680,  has  been  accepted  for  carrying 
out  alterations  and  additions  at  Child's  Wickham  school. 

Middlesbrough  T.C— A  tuberculosis  dispensary  and 
hospital  is  to  be  erected  at  an    estimated  cost  of  £3,000. 

Middlesex  CC — The  council  in  May  last  approved  of 
the  appointment  of  Mr.  J.  S.  Gibson  as  architect  for  the 
purposes  of  the  fittings  and  furniture  for  the  courts, 
council  chamber,  and  principal  rooms  at  the  Guildhall, 
and  the  County  Buildings  Committee  now  reported  that 
Mr.  Gibson's  estimate  of  the  cost  was  £13,613.  The 
committee  had  considered  the  question  of  the  additional 
furniture  required  for  the  offices,  &c,  and  estimated  that 
a  sum  of  £2,000  would  probably  cover  this  expenditure. 
It  seemed  desirable  that  application  should  be  made  to 
the  Local  Government  Board  for  their  consent  to  a  loan 
of  £16,013  made  up  thus : — Estimated  cost  of  fittiDgs 
and  furniture  for  principal  rooms,  £13,613 ;  architect's 
commission  (estimated),  £1,000 ;  estimated  cost  of 
fittings  and  furniture  for  offices,  &c,  £2,000;  total, 
£16,613.  In  the  meantime,  pending  the  issue  of  the 
sanction  of  the  Local  Government  Board  to  the  loan,  the 
committee  were  of  opinion  that  tenders  should  be  obtained, 
and  recommended  accordingly.  It  was  stated  by  a  member 
that  the  estimate  for  furnishing  the  council  chamber 
alone  came  to  £3,000,  that  £1,000  was  excessive  for  the 
ante-room,  while  something  like  £800  was  to  be  spent  on 
a  committee-room  and  a  similar  sum  on  another  such 
room.  A  commission  of  7 \  per  cent  to  the  architect 
was  too  much.  The  recommendation  to  obtain  tenders 
was  adopted. 

Newbury  T.C— Alterations  are  to  be  effected  at  the 
Corn  Exchange  so  as  to  make  it  available  as  a  town  hall, 
at  an  estimated  cost  of  £3,000. 

Newry  U.D.C — The  tender  of  Mr.  Isaac  Copeland,  of 
Belfast,  at  £3,300,  has  been  accepted  for  the  work  of 
extension  and  improvement  at  the  town  hall. 

Omagh  U.D.C— Sets  of  plans  are  being  invited  for 
the  proposed  enlargement  of  the  town  hall. 

Southend  T.C— The  borough  surveyor,  Mr.  E.  J. 
Eliord,  has  received  instructions  to  prepare  plans  for 
shelters  at  Southchurch. 

Southport  T.C— A  bandstand  is  to  be  erected  in  the 
Lord-street  open  space,  at  an  estimated  cost  of  £1,000. 

Staffordshire  CC— A  site  is  to  be  bought  for  an 
infants'  school  at  Brierley  Hill. 

Torquay  T.C— An  outside  approach  to  the  roof  prome- 
nade is  to  be  constructed  at  an  estimated  cost  of  £100. 

Woolwich  B.C.— The  tender  of  Messrs.  Kirk  and 
Randall,  at  £1,486,  has  been  accepted  for  the  work  in 
connection  with  the  steel  superstructure  for  the  new 
engine  house  at  Globe-lane. 


HOUSING  AND  TOWN   PLANNING. 

Cardiff  T.C. — Several  plans  have  been  prepared  by 
the  city  engineer,  Mr.  W.  Harpur,  for  proposed  work- 
men's cottages  at  Kitchener-road,  Portman-road,  and 
Victoria  Park,  and  it  has  been  decided  as  an  experiment, 
subject  to  the  sanction  of  the  Local  Government  Board, 
to  erect  thirty  cottages  on  the  Kitchener-road  ground, 
which  has  been  secured  from  the  Parks  Committee.  The 
council  hope  to  erect  these  at  a  cost  of  less  than  £170 
each,  and  let  them  out  at  6s.*6d.  per  week.  In  connec- 
tion with  the  scheme  at  Portmau-road  and  Victoria 
Park  the  Health  Committee  have  decided  to  visit  the 
district  before  giving  fim.l  instructions 

Dudley  T.C— A  special  committee  has  been  appointed 
to  report  on  the  housing  question. 

Finchley  U.D.C  — The  Town  Planning  Committee  have 
received  a  notification  from  the  Local  Government 
Board  that  the  next  town-planning  scheme  to  be  sub- 
mitted to  them  for  approval  should  include  all  the  unde- 
veloped land  in  the  district.  Steps  have  beeu  taken  to 
carry  out  the  suggestion.  It  is  stated  that  about  ten 
thousand  houses  will  in  time  be  added  to  the  district. 

Okehampton  R.D.C — A  plot  of  land  is  to  be  purchased 
at  Chagford  for  the  erection  of  workmen's  dwellings. 

South  Mimms  R.D.C. — The  surveyor,  Mr.  G.  Simcox, 
has  prepared  plans  of  a  scheme  for  the  erection  of 
cottages  on  land  belonging  to  the  council. 

PARKS  AMD  OPEN  SPACES. 

Edinburgh  T.C— Corstorphine  Hill,  west  of  Edin- 
burgh, a  haunt  of  Sir  Walter  Scott,  from  which  one  of 
the  finest,  views  of  the  district  can  be  had,  is  to  be 
bought  by  the  town  council  for  the  purposes  of  zoological 
gardens.     The  purchase  price  is  £17,000. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Aberdeen  T.C. — A  refuse  disposal  scheme  is  under 
consideration  involving  the  purchase  of  Cairncry  Quarry 
and  the  provision  of  the  necessary  equipment  at  an 
estimated  cost  of  £9,000. 

Nottingham  T.C— A  sum  of  £5,000  is  to  be  spent  on 
the  purchase  of  motor  vehicles  for  street  work  and 
scavenging  purposes. 

ROADS  AND  MATERIALS. 

Belfast  T.C— Negotiations  have  been  completed  for 
the  purchase  of  several  properties  in  Castle-street  for  the 
purposes  of  the  widening  scheme. 

Bill!  ge  U.D.C-  The  surveyor,  Mr.  A.  Darlington,  has 
prepared  schemes  for  the  widening  of  Main-street  at  an 
estimated  cost  of  £275,  and  improving  Claremont- 
brow  at  an  estimated  cost  of  £70.  Application  is  to  be 
made  to  the  county  council  for  a  special  county  grant  in 
aid  of  the  improvements. 

Birmingham  T.C— The  Public  Works  Committee  have 
been  authorised  to  carry  out  the  improvement  of  King's- 
road,  Hay  Mills,  between  Speedwell-road  and  the  corpo- 
ration depot,  including  the  construction  of  a  new  bridge 
over  the  canal,  at  an  estimated  cost  of  £5,025,  to  which 
certain  frontagers  will  contribute  £293. 

Blean  R.D.C— The  county  council  have  notified  their 
approval  of  a  proposed  road  improvement  near  Studd's 
farm  on  the  Herne  Bay  and  Whitstable  road,  and  the 
plans  will  be  forwarded  to  the  Road  Board  with  a 
request  for  a  grant. 

Cornwall  CC  —It  is  proposed  to  expend  £lOr770  upon 
the  resurfacing  of  the  roads  in  the  western  division,  and 
application  is  to  be  made  to  the  Road  Board  for  a  grant 
of  £5,000  towards  the  cost. 

Doncaster  T.C—  The  sanitary  committee  have  accepted 
the  tender  of  Met-srs.  Pearce  &  Co.,  Morecambe,  for 
paving  a  part  of  St.  Sepulchregate  with  granite  setts,  the 
amount  being  £1,300. 

Durham  CC— The  Road  Board's  combined  grant  and 
loan  of  £50,000  for  the  improvement  of  the  main  roads 
has  been  accepted  by  the  council. 
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East  Sussex  C.C.-It  has  been  agreed  toe-art; 
scheme  for  strengthening  find  tarring  main  roads  for  the 
year  ending  March  .".1st,  1914,  at  a  cost  of  £18,877, 
provided  the  Road  Board  make  a  graut  of  £8,877  towards 
the  cost  of  the  works.  1 1  has  been  further  agreed  to 
contribute  three-fourths  of  ihe  cost  of  tarring  main  roads 
in  urban  districts  during  the  ensuing  year  where  such 
work  is  done  by  the  urban  authorities,  such  cost  not  to 
exceed  lid.  per  square  yard,  and  to  contribute  three- 
fourths  of  the  cost  of  tarring  other  sections  of  main 
roads  on  the  application  of  local  authorities  or  private 
individuals,  provided  the  work  is  carried  out  by  or  to 
the  satisfaction  of  the  county  surveyor,  at  au  estimated 
cost  of  £1,500. 

Finchley  U.D.C.-The  tender  of  tie  Praed  Eoad  Con- 
strued n  Syndicate,  Ltd.,  estimated  at  £660,  has  been 
accepied  fur  treating  Fortis-green-road  with  bitumen 
asphalt 

Hammersmith  B.C.— Property  to  the  value  of  £2,393 
is  to  be  purchased  for  the  purpose  of  the  King-street 
improvement. 

Kensington  B.C.— The  borough  engineer,  Mr.  A.  R. 
Finch,  ASSOC M  inst.c.e.,  has  been  instructed  to  prepare 
plans  and  specifications  for  renewing  the  wood  paving  in 
portions  of  the  following  roads,  at  the  estimated  costs 
mentioned  :-  Elgin-crescent,  £1,484;  Kensington-road, 
£3,740;  Palace-gate  and  Gloucester-road,  £3,506; 
King-street,  £160;  Young-street,  £144.  The  advisa- 
bility of  substituting  wood  for  the  existing  clinker  block 
paving  in  portions  of  Kensington-square  is  under  con- 
sideration. The  estimated  cost  of  the  work  is  put  at 
£785. 

Knaresborough  U.  B.C.  -Application  is  to  be  made  to 
the  Road  Board  for  a  grant  towards  the  cost  (estimated 
at  £943)  of  remaking  High-street  from  what  is  known  as 
Parrs-corner  to  the  cemetery  gates. 

Loughborough  T.C—  A  scheme  for  the  improvement 
of  New-street  is  to  be  carried  out  at  au  estimated  cost  of 
£800. 

Middlesex  C.C. — The  Improvements  Sub-Committee 
are  to  confer  with  the  local  authorities  concerned  in  con- 
nection with  the  proposed  Western  Approach  Road  (as  to 
which  a  report  on  an  amended  scheme  has  been  prepared 
by  Mr.  H.  T.  Wakelam,  the  county  surveyoj),  and  as  to  the 
proposed  variation  of  the  route  suggested  by  the  Heston 
and  Islewoxth  Urban  District  Council. — Reconsideration 
was  last  week  asked  for  the  system  adopted  by  the  High- 
ways Corn  iiiittee  of  making  deductions  from  the  accounts 
of  certain  local  authorities  in  respect  of  wages  paid  to 
workmen  employed  on  the  main  roads  and  who  receive 
over  26s.  per  week  It  was  contended  that  while  that 
sum  might  be  a  fair  amount  to  pay  in  remote  parts  of 
the  county,  it  was  inadequate  for  a  workman  with  a 
family  near  London.  The  proposal  for  reconsideration 
wes  referred  back. 

Ormskirk  U.  B.C.— Derby-street  is  to  be  paved  with 
granite  setts  at  a  cost  of  £850. 

Richmond  (Surrey)  T  C— The  Improved  Wood  Pave- 
ment Company,  Limited,  have  completed  the  wood-paving 
throughout  the  whole  length  of  Kew-road  and  Kew 
Bridge  Approach. 

Rochdale  T.C.— It  is  propoeed  to  carry  out  improve- 
ments in  Oldham-road,  Milnrow-road,  Whit  worth-road, 
and  Manchester-road,  Castleton,  at  an  estimated  cost  of 
£13,260.  It  is  intended  to  put  down  granite  setts  in 
place  of  the  macadam  with  which  these  roads  in  some 
parts  are  surfaced. 

Rotherham  R.B.C. — A  horse  sweeping  machine  is  to  be 
purchased  for  the  removal  of  duet  from  roads  previous 
to  tar  spraying,  at  an  estimated  cost  of  £30. 

Westminster  B.C.— The  works  committee  have  decided 
to  invite  tenders  for  paving  nineteen  streets  or  parts 
thereof  with  wood,  asphalt,  or  other  paving  material,  at 
an  estimated  total  cost  of  £24,425.  The  selection  of  the 
material  to  be  used  in  each  case  is  to  be  deferred  until 
after  tenders  for  the  work  have  been  received.  The 
approximate  area  to  be  paved  amounts  to  36,335  sq.  yds. 

SEWERAGE  AND  SEWAGE  DISPOSAL 

Bowlanti  (Yoiks)  R.D.C—  A  communication  has  been 
received  from  ihe  Local  Government  Board  stating, 
with  respect  to  the  recent  inquiry  into  the  proposed 
sewage  disposal  scheme  for  Bolun-by-Bowland  at  an 
estimated  cost  of  over  £2,000,  that  the  scheme  ought  to 
be  remodelled  and  greatly  reduced  in  extent,  and  that 


t  he  hamlet  of  Holden,  the  sewage  of  which  would  cos* 
neaily  one-half  the  total  estimate,  ought  to  be  left  out 
for  the  present,  and  the  remainder  reduced  in  cost.  The 
couucil  have  decided  to  have  the  plans  revised,  and  a 
new  estimate  made  for  a  modified  scheme  for  submission 
to  the  Board. 

Doncaster  T.C.  — The  Sanitary  Committee  have  passed 
a  new  sewage  scheme  to  deal  with  a  population  of  75,1  K)l  I, 
including  the  adjoining  townships — probably  in  the  near 
future  to  be  incorporated — at  an  estimated  cost  of 
£125,000. 

Gloucester  T.C.— The  council  have  accepted  the  tender 
of  Messrs.  T.  B-  Cooper  &  Co.,  Bristol,  for  the  recon- 
struction of  parts  of  the  northern  and  southern  main 
sewer,  and  for  constructing  a  new  main  outfall  sewer  at 
a  cost  of  £6,952  ;  and  also  the  tender  of  Messrs.  Thomas 
Wardle  &  Sons,  Bristol,  for  constructing  a  tunnel  under 
the  river  Severn,  and  syphon  chambers  at  each  end,  with 
syphon  pipes  and  incidental  flushing  arrangements,  at  a 
cost  of  C8.904.  These  works,  entailing  an  expenditure, 
including  engineers'  fees,  &c,  of  approximately  £17,00(1, 
are  undertaken  in  fulfilment  of  a  promise  given  to  the 
Local  Government  Board  as  a  condition  of  the  extension 
of  the  city  in  1900. 

Hartley  Wintney  R.B.C.— The  scheme  of  sewerage  and 
sewage  disposal  for  Hartley  Wintney  prepared  by  Mr. 
T.  J.  Moss-Flower,  C.E.,  of  Westminster  and  Bristol, 
has  been  adopted,  and  application  is  to  be  made  to  the 
Local  Government  Board  to  borrow  the  money  to  carry 
out  the  work. 

Holywell  U. B.C.— The  plans  submitted  by  Mr.  F.  J. 
Commin,  engineer,  Westminster,  of  the  proposed  sewage 
disposal  works  have  been  accepted  and  forwarded  to  the 
Local  Government  Board.  The  estimated  cost  of  the 
scheme  is  £2,783. 

Ongar  R. B.C. —The  council  are  being  pressed  by  the 
Local  Government  Board  to  prepare  an  adequate  scheme 
of  sewerage  for  High  Ongar,  a  question  that  has  been  in 
abeyance  for  some  years.  The  council  have  negatived 
proposals  by  the  Sanitary  Committee  for  dealing  with 
the  matter,  and  they  have  now  invited  the  High  Ongar 
Parish  Council  to  bring  forward  an  alternative  plan. 

Rochdale  T.C. — The  Paving  and  Sewering  Committee 
have  decided  to  schedule  101  more  houses  with  separate 
sanitary  accommodation  for  conversion  to  the  water 
carriage  system.  Up  to  date  the  number  scheduled  is 
1,865,  and  the  number  completed  is  841. 

Truro  T.C. — The  city  surveyor,  Mr.  F.  A.  Barnes,  has 
received  instructions  to  prepare  plans  and  specifications 
of  a  sewage  disposal  scheme  for  the  city,  at  an  estimated 
cost  of  £19,972. 

WATER,  GAS,  AND  ELECTRICITY. 

Belfast  T.C. — The  new  vertical  retorts,  coke  handling 
plant,  and  spiral  guided  gasholder  which  have 
been  erected  at  the  gasworks  were  formally  opened 
recently.  The  installation  was  supplied  by  West's  Gas 
Improvement  Company,  Ltd.,  Manchester.  The  scheme 
included  the  removal  of  one  of  the  existing  gasholders 
and  the  substitution  of  it  by  a  four-lift  spiral-guided 
holder,  which  was  supplied  and  erected  by  Messrs. 
Robert  Dempster  &  Son,  of  Elland. 

Bewdley  T.C— Negotiations  are  proceeding  with  a 
firm  of  electrical  engineers  for  supplying  electricity  for 
the  public  lighting  of  the  town. 

Bexhill  T.C. — A  new  switchboard  is  to  be  installed  at 
the  electricity  works  at  a  cost  of  between  £500  and 
£600. 

Bolton  T.C— For  that  purpose  of  providing  a  daily 
supply  of  300,000  gallons  of  water  for  Darwen  the 
Waterworks  Committee  are  obtaining  tenders  for  addi- 
tional pumping  plant  and  machinery, 

Bourne  R.fl.C— The  council  have  adopted  a  water 
scheme  for  Baston,  and  the  surveyor,  Mr.  T.  Lake,  has 
provided  an  estimate  for  a  3-in.  bore,  3-in.  main,  and 
standpipes  in  the  street,  at  a  total  estimated  cost  of 
£300. 

Chelmsford  T.C— A  report  is  being  prepared  on  the 
condition  of  the  street  lighting  service. 

Berby  T.C  -The  council  are  recommended  to  introduce 
a  2,000-kw.  turbine  set  and  other  equipment  at  the  elec- 
tricity works,  at  an  estimated  cost  of  £13,500, 
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Epsom  U. B.C.— The  tender  of  the  Electric  Consump- 
tion Company,  Limited,  at  £36S,  has  been  accepted  for  the 
installation  of  a  motor  electrical  pumping  apparatus  at 
the  waterworks. 

Evesham  R. B.C.— An  intimation  has  been  received  that 
the  Joint  Water  Committee  have  adopted  the  scheme  to 
connect  up  the  springs  at  Stanway  in  accordance  with 
the  agreement  for  lease  entered  into  by  Evesham  and 
Pebworth  Rural  District  Councils  and  Lord  Elcho.  The 
estimated  cost  of  the  joint  works  is  £11,180,  which  has 
been  apportioned  on  assessable  value  between  the  two 
councils  in  respect  of  the  parishes  concerned. 

Gloucester  T.C—  With  the  object  of  increasing  the 
supply  of  water,  tests  are  about  to  be  conducted  upon  a 
borehole  at  Ketford  Bridge,  about  11  miles  west  of 
the  city.  This  borehole,  which  is  18|in.  in  diameter, 
was  sunk  last  year  into  the  new  red  sandstone  under  the 
superintendence  of  Mr.  R.  Read,  the  city  surveyor.  The 
hole  is  350  ft.  deep,  and  lined  with  a  steel  tube  15  in.  in 
diameter.  It  is  hoped  to  obtain  an  additional  supply  for 
the  well  and  pumping  station  installed  at  Newent  in 
1896. 

Haverfordwe6t  T.C.— Tenders  are  being  obtained  for  a 
new  gasholder. 

Hove  T.C.— In  the  poll  at  Hove  on  the  corporation's 
Bill  to  acquire  the  electricity  undertaking  of  the  local 
electric  lighting  company,  at  about  £195,000,  1,384 
votes  were  given  for  the  Bill  and  1,015  against. 

Kensington  B.C.- — The  new  scheme  for  improving  the 
street  lighting  has  been  carried  out  at  a  total  cost  of 
£3,737.  The  street  lighting  by  gas  in  the  borough  now 
consists  of  5,770  burners.  Six  lamps  are  fitted  with 
foui -light  burners;  230  with  three  burners;  697  with 
two,  and  3,602  with  one  burner.  In  the  scheme  provi- 
sion was  made  for  the  conversion  to  the  inverted  burner 
system  of  a  total  of  5,525.  The  borough  engineer,  Mr. 
A.  R.  Finch,  estimates  that  the  saving  in  the  consump- 
tion of  gas  by  the  adoption  of  the  inverted  burners  is 
nearly  1  it.  per  hour,  and  the  average  C06t  for  gas  per 
burner  per  annum  £1  9s.  lOd. 

Kingston  T.C.—  The  remaining  fifty-eight  public  arc 
lamps  are  to  be  converted  to  groups  of  five  high-candle 
power  meial-filament  lamps,  the  total  cost  of  the  work 
being  £360,  which  includes  the  supplying  and  fixing  of 
seventv-six  automatic  switches  operated  from  the  Central 
Station  for  the  whole  of  the  main-road  lamps,  and  the 
supplying  and  fixing  of  four  indicator  switchboards, 
one  for  each  of  the  main-road  circuits.  The  estimated 
annual  net  saving  of  wages  and  coal  consumption,  owing 
to  the  increased  efficiency  of  alternating-current  supply 
compared  with  the  uee  of  small  arc  lighters,  is  £150. 

Kirkca'dy.T.C. — The  gasworks  are  to  be  considerably 
extended,  at  an  estimated  cost  of  £45,000. 

Maidstone  T.C. — The  Electricity  Committee  have  made 
proposals  for  additional  machinery  at  the  electricity 
works,  at  an  estimated  cost  of  £5,600. 

Marylebone  B.C.— Additional  plant  is  to  be  installed  at 
the  electricity  works,  at  a  cost  of  £25,000. 

Milton  R.D.C.—  Improvements  in  the  water  supply  are 
to  be  carried  out  at  a  cost  of  £600. 

Shoreditch  B.C. — A  scheme  for  the  improved  lighting 
of  the  main  streets  has  been  adopted  by  the  council,  but 
will  not  come  into  operation  until  the  close  of  the 
financial  year.  The  illuminating  power  of  the  new  flame 
lamps,  which  are  to  be  adopted  in  Shoreditch  High-street, 
Great  Eastern-street,  and  KingBland-road,  will  be  equal 
te  2,500-c.p.,  as  compared  with  1,500-c.p.  for  the 
existing  lamps.  The  consumption  of  electricity  will 
be  one-third  less,  the  financial  saving  amounting  to  £476 
per  annum.  It  is  also  claimed  that  the  new  lamps  will 
have  a  better  fog-penetrating  effect,  an  important 
element  in  view  of  the  increase  of  traffic,  and  the  fact 
that  the  streets  included  in  the  scheme  are  important 
Metropolitan  main  roads  carrying  a  lot  of  through 
traffic.  Being  of  the  magazine  type,  the  new  lamps  can 
be  charged  with  a  larger  number  of  carbons,  and  will 
burn  from  seventy  to  eighty  hours,  as  against  about 
twenty-two  hours  with  the  present  type,  and  obviously 
they  will  require  much  less  frequent  trimming. 

Sunderlar  d  T.C— The  estimated  net  profit  of  the  elec- 
tricity undertaking  for  last  year  is  £6,723.  It  is  pro- 
posed to  set  aside  £1,200  for  renewing  mains. 

Teignmouth  U. B.C. —An  agreement  is  to  be  entered 
into  with  the  Candy  Filter  Company,  Limited,  to  supply  two 


additional  filters  at  the  Mylor  waterworks  on  the  hire 
system,  with  the  option  of  purchase. 

Ware  R. B.C.— The  surveyor,  Mr.  H.  J.  Jackson,  has 
been  authorised  to  erect  a  water-level  indicator  at  the 
reservoir,  with  electric  communication  with  the  pump- 
ing station. 

Wednesbury  T.C— The  Electricity  Committee  recom- 
mend an  expenditure  of  £3,000  on  additional  mains  and 
connections. 

Weymouth  R. B.C.— Plans  and  specifications  are  being 
prepared  for  a  water  supply  and  scheme  for  the  parish 
of  Upwey. 

Wishaw  T.C — A  new  gasometer  is  to  be  erected  at  a 
cost  of  £8,000. 

MISCELLANEOUS. 

Wimbledon  T.C— Among  the  schemes  contemplated 
for  carrying  out  in  Wimbledon  during  the  present  year 
is  the  erection  of  an  additional  scarlet  fever  block  for 
convalescent  patients,  partly  on  the  open-air  principle. 
The  question  of  recreation-grounds  is  having  consider- 
able attention,  and  recently  a  Local  Government  Board 
inquiry  was  held  with  regard  to  a  proposed  loan  of 
£10,000  for  the  purchase  of  a  section  of  Coombe  Farm 
for  the  extension  of  Wimbledon  Common.  This 
purchase  is  on  the  understanding  that  the  promoters  of 
the  Common  Extension  purchase  that  portion  of  the 
farm  situate  between  the  common  and  the  road  proposed 
by  the  Road  Board  which  is  to  act  as  a  by-pass  road, 
so  that  traffic  going  west  can  avoid  passing  through 
Kingston  and  Surbiton ;  the  extension  of  Wimbledon 
Common  will  allow  the  proposed  road  to  skirt  the 
common  for  11  miles,  and  so  give  a  view  of  woodland 
scenery.  The  land  lately  purchased  between  the 
Wandle  and  Garfield-road  will  no  doubt  be  laid  out 
duiing  the  year,  part  as  a  recreation-ground  and  part  as 
a  site  for  an  elementary  school.  This  is  an  addition  to 
the  open  spaces  acquired  since  the  Wandle  Open  Spaces 
Association  was  established.  There  is  no  doubt  that 
Wimbledon  has  gained  very  considerable  benefit  from 
open  spaces,  which  appear  to  be  one  of  the  chief  reasons 
why  the  rateable  value  of  the  large  houses  in  the  district 
has  been  maintained,  and  in  consequence  the  rates  have 
not  increased  in  the  same  proportion  as  in  other  districts. 
The  average  district  rate  for  the  past  four  years  is 
3s.  4^d.  in  the  pound.  An  addition  to  the  cemetery 
is  being  made.  In  this  a  large  proportion  of  space  is 
allotted  to  shrubs,  in  order  to  mitigate  the  view  of 
monuments.  In  Wandle  Park  it  is  intended  to  erect  an 
extensive  swimming-bath,  which  will  receive  its  supply 
from  the  Mill  Pond,  with  an  almost  constant  flow. — The 
two  new  motor  fire  engines  just  delivered  were  publicly 
christened  on  Saturday,  among  those  present  being 
Councillor  Allen  (chairman  of  the  Watch  Committee), 
Lieutenant  Sladen,  R.N.  (chief  officer  of  the  London 
Fire  Brigade),  and  Mr.  E.  R.  Capon,  surveyor  to  the 
Epsom  Urban  District  Council.  The  tests  made  were 
quite  satisfactory. 

FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

TTAMPTON  URBAN  DISTRICT  COUNCIL. 
J=L  SUPPLY  OF  MATERIALS,  &c. 

The  above  Council  hereby  invite  Tenders  for  the 
Supply  of:  — 

(1)  Hand-broken  Granite. 

(2)  Granite  Cliippings. 

(3)  Broken  Kentish  Brown  Flints. 

(4)  Derbyshire  Limestone  Marble  Tar-pa ving  Mate- 

rial. 

(5)  Forage. 

(6)  House  Coal  and  Coke. 

(7)  18  doz.    (more    or    less)  Best    Scavengers'    Bass 

Brooms. 

Forms  of  Tender.  Conditions,  and  all  particulars 
may  be  obtained  at  the  Offices  of  the  Council,  Hamp- 
ton, Middlesex,  where   Tenders    must    be    delivered, 

sealed  and  endorsed  "  Tender  for ,"  not  later  than 

5  p.m.  on  Thursday,  the  27th  day  of  February,  1913. 

Dated  this  5th  day  of  February,  1913. 

By  Order, 

SIDNEY  H.  CHAMBERS, 

Surveyor  to  the  Council. 
Public   Offices, 

Hampton,  Middlesex. 


Febbuabx  7,  1913. 


AND    COUNTY    ENGINEER. 
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piTY   OF   WESTMINSTER. 

^  PAINTING,  &c,  WORKS. 

The  Westminster  City  Council  invite  Tenders  for 
internal  and  external  painting,  &c,  works  at  the 
Public  Baths,  Great  Smith-street,  and  minor  works 
at  the  Buckingham  Palace-road  and  Marshall-street 
Baths. 

Forms  of  Tender  and  specifications  can  be  obtained 
on  application  to  the  Town  Clerk's  Office,  West- 
minster City  Hall,  Charing  Cross-road,  W.C.,  between 
the  hours  of  10  a.m.  to  4  p.m.  (Saturdays  10  a.m.  to 
12  noon). 

Each  Tender,  on  the  Official  Form  supplied,  is  to 
be  enclosed  in  a  sealed  cover  addressed  to  the  Town 
Clerk,  Westminster  City  Hall,  Charing  Cross-road, 
W.C.,  and  marked  "Tender  for  Painting,  &c,  Works 
at  Baths."  and  is  to  be  forwarded  to  the  Town  Clerk 
so  as  to  be  delivered  at  the  City  Hall  not  later  than 
11  a.m.  on  Wednesday,  the  19th  February,  1913.  No 
Tender  will  be  received  after  that  time.  Tenders  may 
be  placed  by  or  on  behalf  of  tenderers  in  a  locked 
box  at  the  City  Hall  provided  for  the  purpose. 

The  Contractor  will  be  bound  by  the  Contract  in  the 
case  of  all  workmen  employed  by  him  to  pay  wages 
at  rates  not  less,  and  to  ohserve  hours  of  labour  not 
greater  than,  the  rates  and  hours  recognised  by  the 
associations  of  employers  and  employees,  and  in  prac- 
tice obtained  in  the  district  where  the  work  is  to  be 
executed. 

Tenderers  are  prohibited  from  directly  or  indirectly 
canvassing  members  or  officials  of  the  council  in 
reference  to  any  Tender,  and  the  Tender  of  any  person 
who  does  so  canvass  will  be  rejected. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

JOHN  HUNT, 
Town   Clerk. 

Westminster  City  Hall, 
Charing  Cross-road, 
London,  W.C. 

February  5,   1913. 

BARRY   URBAN   DISTRICT   COUNCIL. 
The  above  Council  have  about  300  second-hand 
6-ft.  6-in.  W.I.  Treeguards  to  dispose  of,  in  good  con- 
dition.   Each  Treeguard  weighs,  approximately.  100  lb. 

Offers  for  same  to  be  sent  to  the  undersigned  on  or 
before  10  a.m.  on  Fridav.  the  21st  day  of  February, 
1913. 

The  Treeguards  may  be  seen  at  any  time  on  appli- 
cation to  the  Surveyor's  Office,  Public  Offices,  Barry. 

The  highest  or  any  Tender  not  necessarily  accepted. 


J.  C.  PARDOE. 


ASSOC. M. INST. C.E., 

Surveyor. 


OURBITON    URBAN    DISTRICT    COUNCIL. 
^     MANAGER    OF    SEWAGE    WORKS    AND 
DESTRUCTOR 

Applications  are  invited  for  the  appointment  of 
Manager  of  the  New  Sewage  Works,  and  Refuse 
Destructor  of  the  above-named  Council. 

Salary  £3  10s.  per  week  (payable  monthly"),  together 
with  house  and  light. 

Tire  works  consist  of  low-Jevel  pumping  station 
with  steam-raisin?  plant  worked  by  destructor; 
chemical  precipitation  tanks,  percolating-  filters,  and 
sludge-pre='sinsr  machinery  for  a  population  of  20,000, 
rising  to  30,000. 

Applicants  must  be  between  30  and  45  years  of  age, 
have  had  actual  experience  in  the  management  of 
works  of  a  similar  character,  and  must  have  a  sound 
knowledge  of  mechanical  and  electrical  appliances. 

A pnli cations,  on  forms  to  be  obtained  from  the 
undersigned  stating  age.  qualifications,  and  previous 
expar;ence,  together  w:th  copies  of  three  recent  testi- 
monials, to  be  sent  in  to  me  not  later  than  12  noon 
on  Monday,  the  24th  February. 

Canvassing    is    strictly    prohibited. 

FREDERICK    W.    WOOD, 

Clerk  and  Solicitor  to  the   Council. 

Council  Offices, 
Ewell-road, 
Surbi'ton. 

February  6,  1913. 


PERSONAL. 


Mr.  C.  R.  Fortune,  city  surveyor  of  Bath,  has  been 
granted  an  increase  of  salary  of  £50  a  year. 

Mr.  Thomas  S  Picton,  borough  surveyor  of  Eccles, 
has  been  granted  an  increase  of  salary  from  £300  to 
£325  per  annum. 

Mr.  Richard  Waring,  highways  superintendent,  has 
been  unanimously  voted  an  increase  of  salary  by  the 
Withington  Committee  of  the  Manchester  Corporation. 

Mr.  R.  S.  Scott,  surveyor  to  the  Bishop's  Stortford 
Urban  District  Council,  has  been  voted  £31  for  extra 
services  in  connection  with  the  Hockerill  water  and  the 
Thorley  sewerage  and  water  schemes. 

Mr.  A.  E.  Shapley,  who  is  at  present  engaged  in  the 
surveying  department  of  the  Whickham  Urban  District 
Couucil,  has  been  appointed  surveying  assistant  on  town- 
planning  under  the  Manchester  Corporation 

Mr.  F.  Hargreaves  has  been  appointed  surveyor  and 
inspector  of  nuisances  to  the  Consett  Urban  District 
Council  at  a  salary  of  £175  per  annum,  and  Mr.  F.  String- 
fellow  assistant-surveyor  to  the  same  council. 

Mr.  R  W.  Smith-Saville,  borough  engineer  of  Darwen> 
and  joint  engineer-manager  of  the  corporation  tram" 
ways,  has  been  presented  by  the  members  of  the  staff 
with  a  silver  rose-bowl  upon  his  retirement  from  tram- 
way management. 

Mr.  L.  J.  West,  of  Reading,  has  been  appointed 
district  surveyor  of  main  roads  for  the  west  district  of 
East  Sussex  at  a  salary  of  £160,  rising  to  £200  in  £5 
yearly  increments  with  an  allowance  of  £79  per  annum 
travelling  expenses. 

Mr.  A.  E.  Nichols,  borough  engineer  and  surveyor  of 
Folkestone,  has  resigned  his  position  of  chief  officer  of 
the  corporation  fire  brigade,  and  Mr.  H.  0.  Jones,  deputy 
borough  engineer,  has  been  appointed  in  his  place,  at  an 
additional  salary  of  £50  per  year. 

Mr.  Matthew  Algernon  Piercy,  chief  assistant  surveyor 
for  the  county  borough  of  Stoke-on-Trent,  has  been 
unanim  >usly  recommended  by  a  special  committee  to  the 
General  Purposes  Committee  for  appointment  as  deputy 
borough  surveyor  of  Warrington,  at  a  salary  of  £200  per 
annum. 

Mr  R.  K.  Wortley,  Lewes,  formerly  of  the  borough 
surveyor's  office,  Hove,  has  been  appointed  junior 
engineering  assistant  under  the  Worthing  corporation. 
The  applications  received  for  the  post  numbered  118,  and 
the  selected  candidates  included  Messrs  A.  G.  Davies, 
borough  surveyor's  office,  Richmond ;  W.  H.  Dobson, 
borough  surveyor's  office,  Gillingham,  Kent ;  and  H. 
St.  G.  Tolputt,  borough  surveyor's  office,  Folkestone. 

Messrs.  W.  E.  Bush,  city  engineer,  Auckland,  New 
Zealand  ;  W.  Calder,  city  engineer,  Prahran,  Victoria ; 
C.  H.  Roberts,  water  engineer,  Aberdeen ;  W.  J, 
Steele,  city  engineer,  Newcastle-on-Tyne  ;  Hugh  Stowell, 
chief  engineering  inspector,  Mersey  and  Irwell  Joint  Com- 
mittee ;  and  O.  E.  Winter,  borough  engineer,  Hampstead, 
have  been  transferred  from  the  class  of  associate 
member  to  that  of  member  of  the  Institution  of  Civil 
Engineers.  Mr.  H.  Cranage,  borough  engineer's  office, 
Leicester,  has  been  elected  an  associate  member  of  the 
institution. 

Mr.  J.  W.  H.  Mason,  who  died,  we  regret  to  learn, 
quite  suddenly  at  his  home  at  Norbury  last  week,  in  his 
84  th  year,  was  the  father  of  Mr.  C.  S.  Mason  and  Mr. 
Horace  Mason,  who  have  been  for  many  years  associated 
with  TnE  Surveyor.  They  desire  to  acknowledge  grate- 
fully many  kind  letters  of  condolence  received  on  the 
occasion.  The  deceased  gentleman's  name  recalls  the 
famous  Trent  caBe  in  the  American  Civil  War  of 
1861-65.  The  over-zealous  action  of  a  naval  officer  who 
took  the  Confederate  envoys  (Messrs.  Mason  and  Slidell) 
out  of  a  British  mail  steamer  sailing  between  two  neutral 
ports,  almost  brought  about  a  collision  between  the 
United  States  and  Great  Britain.  The  American  prece- 
dents were,  however,  all  against  the  United  States,  and 
the  envoys  were  given  up. 


Modern  Hospitals. — At  a  meeting  of  the  Royal  Insti- 
tute of  British  Architects,  to  be  held  on  Monday,  the 
17th  inst.,  Messrs.  A.  Saxon  Snell  and  W.  Milburn 
will  introduce  a  discussion  on  this  subject. 
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Legislation  and  Legal   Precedents,  1892-1913. 

(Conclusion.) 
[The  opening  instalments  of  this  article  appeared    in    our  issues  of  the  17th  and  31st  ult.] 


ADMINISTRATION. 

Important  changes  with  respect  to  highway  adminis- 
tration   were    made    by   the    Local    Government   Act, 
1894.    Under    the     Public     Health     Act,    1875,    urban 
authorities    were    made    the   highway    authorities    for 
their    respective    districts.    But    outside    urban    dis- 
tricts  the*  highways  remained  under   the   control   of 
th  •  highway  board-  where  highway  districts  had  been 
formed,   and   of   the   highway    surveyors    in   parishes 
..it    comprised  in  any  highway  district.    The  Act  of 
1894  abolished  highway  boards,  highway  districts,  and 
highway  parishes,  and  transferred  the  powers,  duties 
and   liabilities  of  highway  authorities   in   rural    dis- 
trict-   to    the    rural   district    councils.    It   has    been 
pointed    out   that    the  operation   of   the    Act   in  this 
respect  lias  produced  an  anomaly.      Those  rural  dis- 
trict   councils     which   are   successors    to    a   highway 
board    have    all   the  powers  given   by  the   Highway 
Acts   of   1835,    1862,   and   1864 ;    but    those    which   are 
successors  to  highway  surveyors  are  limited   to   the 
-  given  by  the  Act  of  1835  alone. 
Another  outstanding  feature  of  the  Act  of  1894,  as 
it   affects  highway   administration   in  rural  districts, 
consists     in     the     powers     conferred      upon     parish 
councils    and   parish   meetings.    Parish   councils   are 
empowered  to   acquire  rights  of  way,   and  their  con- 
sent   is    necessary   to    the    stopping    or    diversion   of 
public  rights  of  way,  or  to  a  declaration  that  a  high- 
way in  a  rural  parish  is  unnecessary  and  not  repair- 
able at  the  public  expense.    These  councils  are  also 
authorised    (subject   to    restrictions    on    expenditure) 
to  undertake  the  repair  of  footpaths  other  than  those 
at   the    side  of   public  roads.     In   the  opinion  of  the 
•  1    Government   Board    this    provision    authorises 
tl:e  necessary  repair  of  stiles  or  gates  in  public  foot- 
paths, and  the  substitution  (with  the  consent  of  the 
owner  of  the  soil)  of  gates  for  stiles.    Parish  .councils 
may    also    complain    to    the    county    council    of    the 
failure    of    the    rural    district    council   to    repair   any 
highway.    The   county  council,  if  satisfied  as  to  the 
default,   may  assume  the  duties  and   powers   of  the 
di-trict  council  for  the  purpose   of  the   matter  com- 
plained of,  or  may  appoint  a  person  to  perform  the 
duty.    A   parish    council   may    also    complain   to   the 
Let    council    of    any    unlawful    stoppage     or    ob- 
struction of  a  public  right  of  way,  or  encroachment 
on   a  road   side   waste,  and  the    district    council    is 
bound    to    take    the    necessary    proceedings,    (unless 
sfied   that   the    allegations   are   incorrect),   failing 
which   the    parish    council   may   petition   the    county 
council,  who  may  take  upon  themselves  the  powers 
and  duties  of  the  district  council. 

In  rural  parishes  not  having  a  separate  parish 
council  the  pari-h  meeting  is  substituted  for  the 
purpose  of  the  foregoing  provisions  as  to  diver-ion, 
fee,  of  highways,  and  complaint  to  the  county 
council  of  the  failure  of  the  district  council  to  re- 
pair a  highway. 

)LOi  also  make    ;t  the  duty  of  district  councils 

to  protect  public  rights  of  way,  and  prevent  obstruc- 

-    and   encroachments,  and  gives  them  power  to 

institute  or  defend   any  legal  proceedings    with   this 

object. 

There  is  also  a  very  useful  provision  for  enforcing 
the  repair  of  highways    repairable  rations  lewurce.     If 
such  a  highway  appears  on  the  report  of  a  com] 
surveyor  not  to  be  in  proper  repair,  and  the  pers  m 
HaV  r  when  requested  by  the  district 

1     'hey    may    report    and    recover    the    expenses 
from  hirn. 

T1t>   highway   ex  ■'■    rural    district    councils 

are  to  be  defrayed  as  general  expenses,  and  district 
councils    1  er    to    charge    highway 

under   exception"  i  nstances    in    con- 

tributory place-  as  hi|  I  ■  boards  had  in  respect  of 
anv  area  under  sec.  7  of  the  Highways,  &c,  Act, 
1878. 

Rural    district    and    parish    council-    may    appoint 

committee;  and  authorise  them  to  institute  cny  pro- 

r  do   any  net  which   the  council  might  have 

in?t:tuted    or   done    for   any    purpose    of    the    Public 

l*h  or  Highway  Act-,  except  the  raising  of  loans 

or  the  making  of  rate:   or  contracts. 

"I "■:■    following  point     of  highway  law  an<l  practice 
have   been   dee  '',,;      \, ■•        A    rural    district 


councillor  who  lets  for  hire  a  team  to  be  used  in  the 
repair  of  highways  does  not  incur  the  penalties  im- 
posed on  a  highway  surveyor  so  doing  by  sec.  46  of 
the  Highway  Act,  1835  (Buckley  v.  Hanson,  1898, 
62  J.P.,  119). 

Where  the  duty  of  cleansing  a  watercourse  is  im- 
posed upon  the  surveyor  of  highways  for  the  time 
being  by  an  inclosure  award  that  duty  is  transferred 
by  the  Act  to  the  rural  district  council  (Attorney- 
General  v.  Tamworth  Rural  District  Council,  1901, 
85  L.T.,  190). 

When  a  surveyor  of  highways  has  contracted  under 
the  Highways  and  Bridges  Act,  1891,  to  contribute 
by  instalments  to  the  cost  of  constructing  a  bridge, 
the  liability  to  pay  the  future  instalments  passes  to 
the  rural  district  council  (Herts  County  Council  v. 
Barnet  Rural  District  Council,  1902,  2  K.B.,  48). 

The  Act  does  not  convert  a  surface-water  drain 
laid  under  a.  road  by  a  highway  board  into  a 
"  sewer "  within  the  meaning  of  the  Public  Health 
Act,  1875  (Williamson  y.  Durham  Rural  District  Council , 
1906,  W.N.,  102). 

The  remedy  given  by  the  Act  for  non-.rep.air  of  a 
ratione  tenurce  highway  is  exercisable  against  the 
occupier  only  of  the  land,  and  not  against  the  owner 
(Cuckfield  Rural  District  Council  v.  Goring,  1898,  1  QB., 
865). 

It  would  appear  that  a  district  council  may,  for 
the  purpose  of  testing  a  question  of  public  right, 
direct  their  officers  to  do  some  overt  act,  such  as 
driving  over  a  road  alleged  to  be  a  public  highway 
(Greenwell  v.  Howell,  1900,   1  Q.B.,  535). 

A  district  council  may  contribute  to  the  costs  of 
the  defence  of  an  action  brought  against  a  private 
individual  who  removes  an  obstruction  to  assert  an 
alleged  public  right  of  way  (Rex  v.  Norfolk  County 
Council,  1901,  2  K.B.,  268). 

An  entirely  new  highway  authority— the  Road 
Board — has  been  constituted  by  the  Development 
and  Roads  Improvement  Funds  Act,  1909,  for  the 
purpose  of  improving  the  facilities  for  road  traffic, 
and  of  the  administration  of  the  road  improvement 
grant  (subsequently  provided  by  the  Finance  (1909- 
10)  Act,  1910,  as  amended  by  the  Revenue  Act,  1911), 
being  a  sum  equal  to  the  nett  proceeds  of  the  duties 
on  motor  spirit  and  on  motor  car  and  carriage 
licences.. 

The  board,  with  the  approval  of  the  Treasury, 
have  power  to  make  advances  to  highway  authori- 
ties in  respect  of  the  construction  of  new  or  the  im- 
provement of  existing  roads,  and  also  themselves 
to  construct  and  maintain  new  roads.  When  ad- 
vances have  been  made  to  highway  authorities,  for 
the  construction  of  new  roads  the  board  may  also 
contribute  towards  the  maintenance  of  such  roads. 
The  advance-  may  be  either  by  way  of  grant  or  by 
way  of  loan,  or  partly  in  one  way  and  partly  in  the 
other. 

New  roads  when  constructed  by  a  county  council 
become  main  roads,  and  when  constructed  by  other 
highway  authorities,  or  by  the  board,  they  become 
highways  (repairable   by   the   inhabitants    at  large. 

The  board  may  contract  with  a  highway  authority 
for  the  maintenance  by  the  latter  of  the  portion 
within  their  district  of  any  road  made  by  the  board; 
and  for  the  purpose  of  maintenance  and  improve- 
ment of  roads  made  by  the  board  they  are  to  have 
the  same  powers  (except  the  power  of  levying  a 
rate)  that  county  councils  have  with  respect  to  main 
roads.  They  may  also  exercise  the  powers  of  county 
councils  for  the  repair  of  bridges,  and  the  prevention 
and  removal  of  obstructions. 

The  "improvement"  of  roads,  for  the  purposes  of 
this  Act,  includes  widening,  cutting  off.  corners, 
levelling,  dust  mitigation,  and  any  work  beyond 
ordinary  repairs  essential  to  placing  a  road  in  a 
proper  state  of  repair — and  the  term  "roads"  in- 
cludes bridges,  viaducts  and   subways. 

Before  the  Treasury  .approve  the  construction  of 
a  new  road  by  the  board  they  must  consult  with  the 
Local  Government  Board,  and  see  that  notice  of  the 
intended  road  has  been  sent  to  every  highway 
authority  in  whose  area  the  road  will  be  situated, 
and  consider  any  objeoUons  received  from  such 
authorities. 
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Land  may  be  acquired  by  the  board  or  a  highway 
authority  fox  a  new  road  approved  or  authorised) 
and  in  tin:  case  of  the  board,  additional  land  within 
220  yds.  from  the  middle  of  the  proposed  road  may 
be  acquired.  It'  land  cannot  be  got  by  agreement  on 
reasonable  terms,  the  Development  Commissioners 
may,  on  application,  make  an  order  for  compulsory 
purchase.  With  the  approval  of  the  Treasury  the 
board  may  sell,  lease  and  manage  any  .surplus  land. 
There  has  been  no  statutory  .alteration  in  the  law 
relating  to  the  dedication  of  highways  during  the 
period  under  consideration,  but  there  have  been  many 
judicial  decisions  illustrating  the  subject  and  clearing 
up  dubious  points.  The  question  of  dedication  (which 
is  always  one  of  fact,  or  of  presumption  founded  on 
fact)  includes  such  questions  as  the  width  of  the  road 
dedicated  and  the  respective  rights  of  the  public  and 
of  landowners  with  regard  to  roadside  wastes  and 
strips  of  greensward  which  frequently  give  rise  to 
difficulties. 

The  following  important  points  have  been  decided 
or  affirmed  since  the  year  1891:  A  tenant  for  life 
cannot  dedicate  a  way  as  a  highway  as  again-t  the 
remaindee-man,  unless  the  stringent  requirements  of 
the  Settled  Land  Act,  1882,  are  complied  with  (Eyre  v. 
New  Forest  Highway  Board,  1892,  56  J. P.,  517);  and  a 
lessee  of  land  cannot  dedicate  it  as  a  highway  f. >r  the 
term  of  [his  lease  (CorseUis  v.  London  County  Council, 
1908.  1  Ch.,  13). 

Where  there  is  a  public  footpath  across  land,  and 
a  certain  amount  of  the  surface  of  land  lying  across 
the  course  of  the  footpath  is  used  by  traffic,  even 
though  it  be  private  traffic,  there  is  a  presumption 
that  the  whole  of  the  surface  so  used  has  been  dedi- 
cated to  the  public  (Attorney-General  v.  Ether  Linoleum 
Company,  1901,  2  Ch.,  647). 

\ny  consent  given  by  a  highway  authority  to  an 
obstruction  or  encroachment  is  illegal.  "Once  a 
highway,  always  a  highway."  and  the  omission  to 
use  a  highway  for  any  length  of  time  will  not  pre- 
clude the  public  from  resuming  the  exercise  of  the 
right  to  use  it  (Harvey  v.  Truro  Rural  District  Council, 
1903,  19  T.L.R.,  576).  The  permission  of  a  landowner 
to  the  public  to  visit  an  ancient  monument — e.g., 
Stonehenge— does  not  indicate  any  intention  on  his 
part  to  dedicate  a  public  highway  (Attorney-General  v. 
Anfrobus,   1905,  2  Ch.,   188). 

In  the  case  of  a  cul-de-sac  mere  acts  of  user  alone 
are  not  sufficient  evidence  of  dedication  (Whitehouse  v. 
Hugh,  1906,  2  Ch..  283);  London  County  Council  v. 
Hughes,    1911,  75  J.P.,  239). 

Where  there  is  strong  evidence  to  rebut  the  pre- 
sumption of  dedication  evidence  of  user  is  immaterial 
(Holloway  v.  Egham  Urban.  District  Council,  1908,  72J.P., 
433). 

Mere  assertion  of  possession  and  activity  to  prevent 
encroachment  of  land,  while  permitting  public  user 
of  the  surface  of  the  soil,  will  not  rebut  the  presump- 
tion of  dedication  ((.'oaten  v.  Herefordshire  County 
Cm,, oil,   1!!09.  2   Ch..   579). 

It  is  no  answer  for  a  person1  who  lias  allowed  the 
public  to  pass  over  his  land  to  plead  that  il  would 
have  been  inconvenient  to  exclude  them.  This  is 
only  equivalent  to  saying  that  it.  was  not  convenient 
to   him    to    prevent    the    land    becoming    a    highway 

(Attorney-General  v.  Ghandos  Land,  <(•<-.,  Society,  1910, 
74  J. P.,  401);  but  we  shall  see,  when  referring  to 
cases  as  to  the  width  of  highways,  that  this  principle 
must  be  understood  cum  grano  in  applying  it  to  fore- 
courts in  towns. 

It  is  not  necessary,  in  order  to  establish  dedication, 
to  show  by  what  particular  owner  a  road  has  been 
dedicated  (Farquhar  v.  Newbury  Rural  District  Council, 
1903,  25  T.L.R.,  39;  Attorney-General  v.  Watford  Rural 
District  Council,   1912.   1  Ch.,'  417). 

A  railway  company  cannot  grant,  a  perpetual  right 
of  way  over  their  lines  of  rails,  or  over  land  intended 
to  be  used  for  lines  of  rails  (Great  Central  Railway 
Company  v.  Balbu,  <£-c.,  Urban  District  Council,  1912. 
28  T.L.R.,  268). 

Where  the  owner  of  a  building  estate  laid  out  and 
threw  open  to  the  public  a  road  running  east  and 
west,  but  only  made  up  the  southern  half  of  its  width, 
it  was  held  that  he  intended  to  dedicate  the  whole 
width  to  public  use,  and  could  not  prevent  the  owners 
of  land  on  the  north  of  the  road  from  obtaining 
access  to  it  from  their  land  (Tottenham  Urban  District 
Council  v.  Rowley,  1912,  41  The  Surveyor,  912). 

Where  a  question  arises  whether  a  roadside  ditch 
forms  part  of  a  highway,  and  its  origin  is  unknown, 
the  decision  will  turn  upon  evidence  as  to  the  use 
and  control  of  the  ditch  in  the  past  (Regina  v.  Bradley, 
1894,  58  J.P.,  199). 


in  a  later  ease  it  was  contended  that  a  ditch  cannot, 
be  dedicated  as  part  of  a  highway,  but  the  Court  held 
that  it  can,  the  ditch  being  treated  as  an  obtstruction 
mi-  excavation,  subject  to  which  the  highway  is  dedi- 
cated, but  the  surface  of  which  if  filled  up  must  be 
treated  as  part  of  the  original  highway  (Charley  Cor- 
poration v.  Nightingale,  1907,  2  K.B.,  637).  The  ditch 
in  this  case  was  constructed  for  the  passage  of  water, 
and  was  essential  to  the  existence  of  the  highway. 
In  another  case  a  dry  ditch  which  was  useless  to  the 
highway  was  held  not  to  form  part  of  the  latter,  but 
to  belong  to  the  adjoining  landowner  (Chippendale  v. 
Vontypool   Rural    District    Council,   1907,   71    J. P.,   231). 

When  a  road  set  out  under  an  inclosure  award  is 
made  of  a  greater  width  than  that  prescribed  by  the 
award  the  public  may  by  user  establish  a  right  over 
the  whole  width  (Harris  v.  Northampton  County  Council, 
1897,  61  J.P.,  599). 

The  presumption  that  strips  of  greensward  form  part 
..l  a  dedicated  highway  may  lie  rebutted  by  an  entry 
on  the  Court  Rolls  of  a  manor  that  the  green-ward  is 
manorial  waste,  and  by  showing  that  it  has  been  dealt 
with  as  private  property  (Friern  Hanoi  Urban  District 
Council  v.  Richardson,  1898,  62  J. P.,  547);  or  by  showing 
that  it  was  formerly  part  of  the  waste  of  a  manor,  and 
has  been  SO  dealt  with  (Neeld  v.  II colon  Chan  District 
Council,  1899,  63  J. P.,  724);  or  that  the  ground  has  at 
no  time  within  living  memory  been  used  otherwise 
than  as  private  property,  no  objection  having  ever 
been  raised  to  such  user  (Belmore  v.  Kent  County 
Council,  1901,  1  Ch.,  873). 

The  following  four  oases  have  been  decided  with  re- 
gard to  forecourts  in  towns:  — 

In  Piggott  v.  Goldshaw  (1901,  84  L.T..  94)  it  was  held 
that  certain  recesses  paved  a-  part  of  the  footway  had 
not  been  dedicated,  and  that  new  windows  built  over 
them  were  not   an  encroachment. 

In  Hoare  v.  Lewisliam  Borough  Council  (1901,  67  J. P., 
20)  it  was  held  that  the  user  of  a  "draw-up"  in  front 
of  a  public  house  by.  the  customers  of  the  house  was 
no  evidence  of  dedication  to  the  public;  and  it  was 
found  as  a  fact  that  the  "draw-up"  never  had  been 
dedicated,  and  did  not  form   part  of  the  highway. 

In  Hassell  v.  East  Dam  Urban  District  Council  (1903, 
Local  Government  Chronicle,  p.  748)  and  Carter  v. 
Camherwcll  Borough  Council,  (1905,  Local  Government 
Chronicle,  p.  714)  injunctions  were  granted  to  restrain 
the  councils  from  taking  possession  of  open  spaces 
between  houses  and  pavement  used  by  shopkeepers 
for  deposit  of  goods. 

REPAIR. 
The  provisions  of  the  Public  Health  Acts  Amend- 
ment Act,  1907.  with  respect  to  urgent  repairs  to 
private  streets  have  already  been  noticed,  as  have 
also  those  clauses  of  the  Development  and  Roads 
Improvement  Act,  1909,  which  are  relevant  to  the 
subject  of  repair. 

There  have  been  several  decisions  bearing  on  the 
.-object  which  are  of  interest. 

First,  we  will  take  cases  'relating  to  the  liability 
to  repair  ratione  tenures. 

This  liability  rests  primarily  upon  the  occupier 
for  the  time  being  of  the  land,  and  not  upon  the 
owner,  unless  he  is  also  the  occupier  (Cuckfield  Rural 
District  Council  v.  Goring,  1898  1  Q.B..  865;  Daventry 
District  Council  v.  Parker,  1900,  1  Q.B..  1).  Bui  the 
occupier  can  compel  the  owner  to  reimburse  him 
(Esher,  Jbc.,  Urban'  District  Council  v.  Marks,  1902, 
66  J. P.,  243). 

When  the  land  is.  discharged  from  the  liability, 
the  occupier  does  not  become  liable  to  be  rated  for 
expenses  of  repair  of  the  highway  in  question 
(North-Eastern  Railway  Company  v.  Dalton,  1900,  A  C, 
345). 

Where  a  highway  had  been  stopped  up  by  Royal 
licence,  in  1773,  a  landowner  having  undertaken  to 
make  and  keep  in  repair  a  substituted  road,  it  was 
held  that  the  latter  was  repairable  ratione  tenwa 
{Esher,  d-c..  Urban  District  Council  v.  Marks,  ubi  supra). 
A  highway  authority  can  take  over  a  ratione  tenura 
road  in  consideration  of  the  payment  of  a  lump 
sum  (Stamford  and  Warrington's  Settled  Estohs.  1911, 
1  Oh.,  648).  But  whether  trustees  are  authorised  to 
pay  such  a  sum  out  of  trust  funds  is  doubtful  (see  re 
Hodgson's   Sailed   Estates,   41    The    Surveyor,   536). 

As  to  the  general  liability  of  highway  authorities 
for  the  repair  of  highways,  it  is,  of  course,  elementary 
knowledge  that  there  are  highways  for  the  repair  of 
which  no  one  is  liable.  If  a  district  council  repair 
such  a  highway  without  the  consent  of  the  owner 
of  the  soil  they  will  be  liable  to  an  action,  for  tres- 
pass (Eyre  v.  New  Forest  Highway  Board,  1892,  33  J. P., 
115). 
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When  a  new  road  has  been  substituted,  after  the 
passing  of  the  Highway  Act,  1835,  for  an  old  high- 
way repairable  by  the  inhabitants  at  large,  and  there 
is  evidence  of  repair  of  the  substituted  road  by  the 
parish,  it  is  open  to  the  court,  after  a  lapse  of  time, 
to  presume  that  the  formalities  required  by  sec.  23 
of  the  Act.  have  been  complied  with  (although  there 
may  be  no  evidence  of  this  having  been  done),  and 
to  find  that  the  new  road  is  a  highway  repairable 
by  the  inhabitants  at  large  (Leigh  Urban  District 
Council  v.   King,   1901,  1  K.B.,  747). 

If  a  highway  repairable  by  the  inhabitant's  at 
large  is  widened  by  an  adjoining  landowner,  the 
highway  authority  are  not  liable  to  repair  the  added 
strip,  unless  it  is  formally  dedicated  under  sec.  23 
of  the  Act  of  1835  (Rex  v.  Orompton  Urban  District 
Council,  1902,  66  J. P.,  566). 

Where  a  district  council  propose  to  take  over  a 
driftway,  or  a  private  carriage  or  occupation  road, 
under  sec.  36  of  the  Act  of  1835,  it  is  not  necessary 
lot  obtain  the  consent  of  a  person  who  has  a  mere 
right  of  way  over  the  road,  as  he  is  not  an  "  occu- 
pier "  within  the  meaning  of  the  section  (Rex  v. 
Somers,  1906,  1  K.B.,  326). 

STREET  REGULATION  AND  CONTROL. 

Some  important  provisions  with  respect  to  streets 
(in  addition  to  those  as  to  urgent  repairs  to  private 
streets  already  noticed)  are  contained  in  the  Public 
Health  Acts  Amendment  Act,  1907;  but  these  pro- 
visions are  only  in  force  in  districts  where  they  are 
applied  by  Order  of  the  Local  Government  Board.  In 
such  districts  the  local  authority  may  vary  the  in- 
tended position,  direction  or  termination  or  level  of 
intended  new  streets  so  far  as  is  necessary  to  secure 
more  direct,  easier  or  more  convenient  means  of  com- 
munication with  any  other  street,  or  an  adequate 
opening  at  either  end  of  the  new  street,  or  compli- 
ance with  any  enactment  or  by-law.  They  may  also 
fix  the  points  at  which  the  new  street  is  to  be  deemed 
to  begin  and  end.  These  powers,  however,  are  not  to 
be  exercisable  if  compliance  with  the  requirements 
would  entail  upon  the  landowner  the  purchase  of 
additional  lands,  or  the  execution  of  works  on  other 
land,  and  compensation  is  to  be  paid  to  anyone  in- 
juriously affected. 

The  provision  of  new  means  of  access  for  vehicles, 
&c,  to  premises  across  the  footway  of  the  public  street 
may  be  allowed  by  the  authority  subject  to  the  con- 
ditions prescribed  by  the  Act,  which  include  the 
submission  of  the  plan  of  the  proposed  works  and 
their  supervision  by  the  authority. 

If  the  footway  of  a  public  street  is  injured  in  conse- 
quence of  excavations,  &c,  on  adjoining  land,  the 
cost  of  the  necessary  repairs  is  recoverable  from  the 
landowner  or  other  party  responsible  for  the  damage. 

The  name  of  a  street  may  be  altered  with  the  con- 
sent of  two-thirds  in  number  and  value  of  the  rate- 
payers in  the  street,  and  the  names  of  streets  may  be 
marked  on  buildings,  a  penalty  being  imposed  on 
anyone  obliterating  or  defacing  such  marks. 

The  authority  may  require  corner  buildings  to  be 
rounded  off,  compensating  the  owner  for  any  loss. 

The  authority  may  remove  and  dispose  of  old  mate- 
rials existing  in  a  street  at  the  time  of  the  execution 
of  works  unless  the  frontagers  do  so  after  forty-eight 
hours'  notice.  Reasonable  value  of  the  materials  re- 
moved is  to  be  allowed  by  the  authority  to  the 
frontagers. 

No  building  materials,  rubbish,  or  other  thing  may 
be  laid,  nor  any  excavation  made,  in  a  public  street 
without  the  written  consent  of  the  authority.  When 
placed  or  made  with  such  consent,  the  materials  or 
excavation  must  be  fenced  and  lighted  by  and  at  the 
expense  of  the  person  responsible,  and  removed  or 
made  good  by  him  or  by  the  authority  at  his  expense. 

The  authority  are  empowered  to  enforce  the  repair, 
removal,  protection  or  enclosure,  by  or  at  the  expense 
of  the  landowner,  of  any  dangerous  building,  wall, 
fence,  steps,  structure  or  other  thing,  well,  excavation, 
reservoir,  pond,  stream,  dam  or  bank  in  any  situation 
fronting,  adjoining  or  abutting  on  any  street  or  public 
footpath.  Also,  after  obtaining  an  Order  of  the  Local 
Government  Board  the  authority  can  enforce  the  fenc- 
ing or  repair  of  the  fences  of  land  adjoining  a  street 
which,  owing  to  the  absence  or  inadequacy  of  fences, 
i  danger  or  u.sed  for  immoral  or  indecent 
purpose  Hoard  ng,  &c,  abutting  on  a  sire  I 
be  securely  fixed  I  faction  of  the  authority. 

Housing,  Town   Planning,  &c,  Act,  1909,  gives 
■■Aver  to  lay  out  and  construct 
or  roads  on  land  acquired  or  appropriated  for  the  pur- 
i  Part  III.  of    the    Housing    of    the  Working 


Classes  Act,  1890,  or  to  contribute  towards  the  cost  of 
the  laying  out  and  construction  of  streets  or  roads  (to 
be  dedicated  to  the  public)  by  other  persons.  The 
Act  of  19D0  also  enables  an  Improvement  Scheme, 
under  the  Act  of  1890,  to  provide  for  the  closing  and 
diversion  of  highways  with  a  view  to  the  improve- 
ment of  the  area  or  the  general  efficiency  of  the 
scheme,  and  authorises  the  Local  Government  Board 
to  make  regulations  for  this  purpose. 
This  Act  is  more  fully  noticed  below. 

HOUSING  OF  THE  WORKING  CLASSES. 

There  have  been  four  statutes  dealing  with  this 
subject — viz.,  The  Housing  of  the  Working  Classes 
Acts,  1894,  1900  and  1903,  and  the  Housing  and  Town 
Planning  Act,  1909  (Part  I.). 

The  Act  of  1894  enables  a  local  authority  to  borrow 
for  the  purposes  of  a  scheme  of  reconstruction  under 
sec.  39  of  the  "principal  Act" — i.e.,  the  Act  of  1890. 

The  Act  of  1900,  so  far  as  it  is  unrepealed  by  the 
Act  of  1909,  enables  a  council  (other  than  a  rural  dis- 
trict council)  who  have  adopted  Part  III.  of  the  prin- 
cipal Act  to  establish  or  acquire  lodging  houses  out- 
side their  district,  and  contains  provisions  as  to  the 
expenses  of  metropolitan  borough  councils  who  have 
adopted  Part  III.,  accounts  and  leases  by  local  autho- 
rities (other  than  rural  district  councils)  for  building 
lodging  houses. 

The  Act  of  1903,  so  far  as  unrepealed  by  the  Act 
of  1909,  contains  provisions  as  to  the  maximum  term 
for  repayment  of  loans,  the  transfer  of  powers  and 
duties  of  the  Secretary  of  State  under  the  Acts  to 
the  Local  Government  Board,  rehousing  obligations 
when  land  is  taken  under  statutory  powers,  the 
powers  of  the  confirming  authority  in  failure  of  the 
local  authority  to  make  a  scheme,  the  inclusion  of 
neighbouring  lands  in  schemes  of  reconstruction, 
power  to  recover  costs  of  demolition,  recovery  of  pos- 
session from  tenants  in  pursuance  of  closing  orders, 
powers  in  connection  with  the  provision  of  dwelling 
accommodation  or  lodging  houses,  and  service  of 
notices.  Future  contracts  excluding  the  application 
of  sec.  75  of  tire  principal  Act  (implying  the  condition 
that  a  bouse  is  fit  for  habitation)  are  made  void. 

There  are  some  special  provisions  applicable  to 
London. 

Part  I.  of  the  Act  of  1909  made  Part  III.  of  the 
principal  Act  applicable,  without  adoption,  in  every 
urban  or  rural"  district  or  other  place  for  which  it 
had  not  previously  been  adopted.  The  Act  contains 
provisions  for  authorising  the  compulsory  purchase 
of  land  by  local  authorities  for  the  purposes  of 
Part  III.  of  the  principal  Act  by  an  Order  submitted 
to  and  confirmed  by  the  Local  Government  Board,  no 
additional  price  being  paid  for  compulsory  purchase. 
If  the  scheme  involves  the  acquisition  of  a  common, 
open  space  or  allotment,  it  must  be  confirmed  by  Par- 
liament, except  where  an  equal  area  is  given  in  ex- 
change— such  area  being  certified  to  be  equally 
advantageous  by  the  Local  Government  Board  after 
consultation  with  the  Board  of  Agriculture.  Notice 
of  the  proposed  exchange  must  be  given,  and  if  neces- 
sary an  inquiry  must  be  held.  Compulsory  purchase 
is  not  to  apply  to  the  site  of  any  ancient  monument 
or  other  subject  of  archaeological  interest,  or  to  land 
acquired  for  a  railway,  dock,  canal,  water  or  other 
public  undertaking,  or  to  land  forming  part  of  a  park, 
garden,  or  pleasure  ground,  or  otherwise  acquired  for 
the  amenity  or  convenience   of  a  dwelling  house. 

Local  authorities  may  lay  out  and  construct  or 
contribute  to  the  laying  out  and  construction  of  public 
streets  in  connection  with  the  exercise  of  their  powers 
under  Part  III.  of  the  principal  Act. 

The  Public  Works  Loan  Commissioners  may  grant 
loans  for  not  more  than  eighty  years  for  the  purposes 
of  the  Act,  and  local  authorities  may  accept  donations 
of  money  or  land  for  the  same  purposes. 

On  complaint  (a)  as  to  a  rural  district  by  the  county 
council,  a  parish  council  or  parish  meeting,  or  four 
householders,  (b)  as  to  a  county  district  not  being  a 
rural  district,  by  the  county  council  or  four  house- 
holders, and  (c)  as  to  other  areas  by  four  householders, 
the  Local  Government  Board  may,  after  inquiry,  by 
order  direct  the  local  authority  to  carry  out  specified 
works,  &c,  in  the  exercise  of  their  powers  under 
Part  II.  or  Part  III.  of  the  principal  Act.  Any  such 
order  is  to  be  laid  before  Parliament. 

Where  it  appears  to  the  board  that  a  local  authority 
have  failed  (a)  to  carry  out  an  improvement  scheme 
under  Part  I.  of  the  principal  Act,  (6)  to  give  effect 
to  an  order  as  to  an  obstructive  building  or  to  a 
reconstruction  scheme  under  Part  II.  of  that  Act,  or 
(c)  to  have  inspection  made  of  their  district  as   re- 
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quired  by  the  present  Act,  the  board  may  order  them 
bo  remedy  the  default.  Such  an  order  may  be  enforced 
by  mandamus, 
i  in  eomplainl  by  a  parish  council  or  parish  meeting 

or  four  householders  of  t lie  failure  of  a  rural  district 
council  to  exercise  their  powers,  the  county  council, 
after  an  inquiry,  may  assume  the  powers  of  the  dis- 
trict council  under  Part  III  of  the  principal  Act;  also 
where  a  county  council  think  it  expedient,  they  may 
obtain  an  Order  of  the  board  conferring  on  them  any 
of  the  powers  of  a  local  authority  in  a  rural  district 
under  Part  III  of  the  principal  Act. 

The  condition  imposed  by  sec.  75  of  the  principal 
to  a  house  being  fit  for  habitation)  is  to  apply 
to  houses  let  at  rents  not  exceeding,  in  London,  £40 
a  year  in  boroughs  and  urban  districts  of  50,000 
inhabitants.  £26  a  year,  and  elsewhere  £1G  a  year— 
unless  the  house  is  let  for  three  years  certain  on  the 
terms  that  the  lessee  is  to  make  it  fit  for  occupation. 
There  is  ■also  to  be  implied  the  additional  condition 
that  the  landlord  will  keep  the  house  fit  for  habitation 
during  the  tenancy.  Powers  'are  given  to  the  local 
authority  to  enforce  these  obligation-,  subject  to  the 
option  given  to  the  landlord  to  close  the  house  or 
appeal  to  the  board. 

The  duty  is  imposed  upon  all  local  authorities  of 
causing  to  be  made  periodical  inspections  of  their 
district  with  a  view  to  ascertain  whether  there  are 
any  bouses  unfit  for  occupation. 

Extended  powers  arc  given  to  the  local  authority  for 
closing  houses  unfit  for  habitation,  including  power 
to  pull  down  where  a  closing  order  has  been  in  opera- 
tion for  three  months  and  nothing  has  been  done. 

The  Act  contains  various  amendments  of  the  prin- 
cipal  Act   with   respect   to    improvement    and    n n- 

struction  schemes  and  financial  matters. 

A  power  of  entry  on  premises  after  twenty-four 
hour.-'  notice  to  the  occupier  and  owner  (if  known)  is 
given  to  any  person  authorised  in  writing  ad  //<»<■  by 
the  local  authority  or  the  board  for  the  purpose  of 
survey  or  valuation  in  the  case  of  proposed  compul- 
sory purchase,  or  where  a  closing  order  has  been  made 
or  when  necessary  to  determine  whether  any  powers 
under  the  Housing  Acts  should  be  exercised. 

Powers  are  also  given  to  the  board  to  obtain  reports 
on  crowded  areas,  to  authorise  joint  action  by  local 
authorities,  and  to  prescribe  forms  and  dispense  with 
advertisements. 

The  future  erection  of  back-to-back  houses  intended 
to  be  used  as  working-class  dwellings  is  prohibited, 
hut  this  provision  is  not  to  apply  to  (a)  a  house  con- 
taining several  back-to-back  tenements  if  the  medical 
officer  certifies  that  the  tenements  are  effectively  ven- 
tilated, or  (6)  bouses  abutting  on  streets  the  plans  of 
which  were  approved  by  the  local  authority  before 
May  1,  1909,  in  a  borough  or  district  whose  by-laws 
permitted  baek-to-back  houses. 

Power  is  given  to  the  hoard  to  revoke  unreasonable 
by-laws. 

COMMONS   AND   OPEN   SPACES. 

By  Part  I.  of  the  Commons  Act,  1899,  power  was 
given  to  urban  .and  rural  district  councils  to  make 
schemes  for  the  regulation  and  management  of  com- 
mons, subject  to  the  approval  of  the  Board  of  Agri- 
culture. The  management  of  any  common  regulated 
by  such  a  scheme  is  vested  in  the  district  council, 
and  rural  district  councils  may  delegate  their  powers 
of  management  to  parish  councils,  the  latter  being 
empowered  to  contribute  all  or  any  part  of  the  ex- 
penses incidental  to  schemes  for  the  regulation  of 
commons  in  their  respective  parishes.  Compensa- 
tion is  to  be  paid  for  any  rights  injuriously  affected 
by  a  scheme.  A  district  council  may  acquire  the 
freehold  or  any  other  interest  in  or  rights  over  a 
reg'ulated  common  by  gift,  purchase,  or  agreement. 

The  provisions  as  to  by-laws  in  sees.  182  to  186  of 
the  Public  Health  Act,  1875,  are  to  apply  to  by-laws 
made  in  pursuance  of  a  scheme  under  the  Act  of 
1899. 

The  expenses  of  the  Board  of  Agriculture  in  rela- 
tion to  a  scheme  are  'to  be  paid  by  the  distract 
council,  and  all  expenses  incurred  by  the  latter  are 
to  be  treated  as  incurred  in  the  execution  of  the 
Public  Health  Acts;  and  tJhey  may  borrow  money 
for  the  purposes  of  the  Act,  subject  to  the  same  con- 
ditions as  under  the  Public  Health  Acts. 

Urban  district  councils  may,  with  the  approval  of 
the  Local  Government  Board,  contribute  towards  the 
expense  incurred  by  other  councils  in  executing 
schemes. 

The  above  provisions  as  to  urban  district  councils 
apply  also  to  county  borough  councils. 


No  scheme  under  the  Act  is  to  apply  to  commons 
to  which  the  Metropolitan  Commons  Act-  or  other 
Acts   are   applicable. 

Part  IT.  of  the  Act  contains  provisions  with  respect 
to  surplus  rents  from  field,  gardens,  and  recreation 
grounds,  the  modification  by  the.  Charity  Commis- 
sioners at  the  instance  of  a  district  or  parish  council 
of  existing  provisions  relating  to  recreation  grounds, 
&c,  and  other  miscellaneous  matters. 

The  Open  Spaces  Act,  1900.  was  passed  to  consoli- 
date enactments  relating  to  open  spaces.  It  repeals 
and  consolidates,  with  amendments,  the  whole  of  the 
previous  legislation  on  the  subject,  except  so  much 
of  sec.  4  of  the  Open  Sp  ices  Act,  1887,  as  amends 
the   Disused  Burial  Grounds  Act,  1834. 


METROPOLITAN  WATER  BOARD  FINANGE. 


Some  remarkable  facts  appear  in  a  memorandum 
issued  by  Mr.  A.  H.  Tozer,  chairman  of  the  Finance 
Committee  of  the  Metropolitan  Water  Board,  dealing 
with  the  deficiency  of  C180,000  in  the  water  fund  of  the 
board. 

The  cost  of  acquisition  of  the  water  companies' 
undertakings  was  over  £49,000,000,  which  represents 
C40  per  service,  against   £22   under   the  companies. 

Water  consumers  pay  less  to  the  board  than  they 
did  to  the  companies,  the  respective  incomes  per 
service  being  £2  Us.  Id.  and  C2  13s.  7d. 

The  rate  of  increase  of  water  rental  has  fallen  in 
five  years  from  £28,438  to  £18,248,  owing,  among  other 
things,  to  depression  in  the  building  trade  and  the 
increase  in  the  number  of  empty  houses. 

New  houses  erected  yearly  have  fallen  in  numbers 
from  25,161  to  11,757,  and  new  services  from  22,672 
to  10,377. 

Population  has  ceased  to  grow  at  the  same  rapid 
rate,  and  the  Budget  of  1909-10  cost  the  hoard  £17,000 
as  the  result  of  the  fall  in  value  of  licensed  premises, 
while  »:29,000  a  year  was  lost  by  the  action  of  Parlia- 
ment in  their  new  Charges  Bill. 

Private  wells  in  London  deprive  the  board  of  £40,000 
a  year,  while  rates  and  taxes  have  increased  by  24  per 
cent  in  eight  years.  In  addition,  the  board  is  com- 
pelled to  contribute  double  the  amount  the  companies 
paid  into  their  sinking  fund. 

All  these  things,  it  is  pointed  out,  are  beyond  the 
power  of  the  board  to  remedy,  but  in  the  matter  of 
staff  salaries  the  memorandum  shows  that  a  saving 
of  no  less  than  £18,913— equivalent  to  9d.  per  service- 
has  been  effected  since  the  transfer  of  the  companies' 
undertakings. 


"The  Civic  Engineer's  Who's  Who."— The  first  issue 
of  "  The  Civic  Engineer's  Who's  Who  "  (London :  St. 
Bride's   Press,    Limited,   24   Bride-lane,    E.C.,   2s.    6d. 

nett)  gives  wonderfully  complete  lists  of  the  engineer- 
ing officials  of  England  and  Wales.  For  a  first  issue 
it  is  very  creditable. — Glasgow  Herald. 

Scientific  Destruction  of  Vermin.— From  the  earliest 
times  rats  have  been  regarded  as  natural  enemies  of 
mankind,  and  recently  medical  men  have  made  a 
further  charge  against  these  pests  as  carriers  of  infec- 
tious diseases.  Bats  can  only  be  completely  and  effi- 
ciently destroyed  by  making  use  of  the  knowledge 
which  modern  science  has  placed  at  our  disposal.  The 
old-fashioned  methods  of  attempting  to  destroy  rats 
by  means  of  traps,  gins,  ferrets,  &c,  only  tend  slightly 
to  reduce  the  number  of  rats  in  a  large  area.  The  use 
of  poison — such  as  arsenic,  phosphorus  or  strychnine — 
is  obviously  attended  with  danger,  not  only  to  domestic 
animals,  but  to  human  beings.  For  this  reason, 
therefore,  they  cannot  be  widely  employed  with 
safety.  It  is  a  well-known  fact  that  rats  migrate  in 
colonies,  and  that  the  healthy  rats  attack,  kill  and 
devour  the  weaklings.  These  circumstances  suggested 
to  bacteriologists  that  if  some  infectious  disease  fatal 
only  to  rats  and  mice  could  be  discovered  the  rats 
themselves  would  act  as  carriers  among  their  asso- 
ciates and  spread  the  fatal  infection.  The  bacteriolo- 
gist (Neumann,  of  Copenhagen)  was  successful  in 
discovering  a  bacillus  which  produces  such  a  disease 
in  rats  and  mice;  this  is  known  as  the  Ratin  bacillus, 
from  which  the  famous  "Ratin  "  is  manufactured.  The 
Ratin  Laboratory  will  be  pleased  to  forward  their 
booklet,  entitled  "  Scientific  Extermination  of  Rats  and 
Mice,"  on  receipt  of  a  postcard,  and  will  undertake  the 
effectual  clearance  of  any  desired  area  at  an  inclusive 
price. 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.   E.   J.    Thomas,   m.inst.c.e., 
County  Surveyor,  Buckinghamshire. 


EASTERN  DISTRICT. 
\n    Eastern   District   meeting  is   to   be   held  at,  the 
New    Middlesex    County    Council    Buildings,    West- 
minster,  and   Lyons'  Victoria  Mansions   Restaurant, 
Victoria-street,   Westminster,   to-day   (Friday). 

Programme. 

3  ii. in.  -Meet  at  the  Middlesex  County  Council  Offices 
(in  course  of  construction)  opposite  West- 
minster Abbey,  and  inspect  buildings  under 
the    guidance    of     Mr.     H.     T.     Wakelam, 

M.INST.C.E. 

•4.30  p.m.— Meeting  of  the  Eastern  District  Executive 
Committee  at  the  offices  of  the  institution, 
11  Victoria-street,  Westminster. 
6.3U  p.m.— Dinner  of  the  institution  at  Lyons'  Victoria 
Mansions  Restaurant  (Victoria-street,  West- 
minster).    Tickets,  3s.  6d.  each. 
7.30    p.m.— Paper    on    "  Sterilisation."    with    special 
reference  to  the  ultra-violet  rays  process,  by 
Dr.  Thresh,  followed  by  a  short  discus-ion. 
8.3U  p.m.— Discussion  on  points  of  interest  or  difficul- 
ties arising  in  the  ordinary  course  of  practice, 
to  be  introduced  briefly  by  members  present 
at  the  meeting. 
Members  are  requested  to  make  a  special  effort  to 
attend  this  meeting  and,  if  convenient,  the  dinner.    A 
cordial  invitation  is  extended  to  members  of  the  insti- 
tution outside  the  Eastern  District  to  attend  the  meet- 
ing and  discussion. 

E.  J.  Elford,  A.  Fidler, 

//"«.  District  Secretary,  District  Chairman, 

Borough  Engineer.  Borough  Engineer, 

Southend-on-Sea.  Northampton. 

EAST    MIDLAND    DISTRICT. 

The  East  Midland  District  meeting  at  Newark, 
fixed  for  Saturday,  February  8th,  has  been  altered  to 
Saturday,  February  15th 

SOUTHERN    DISTRICT   MEETINC. 

A  meeting  of  the  Southern  District  will  be  held  at 
Southampton  on  Saturday,  February  22nd  next. 

NORTH-EASTERN   DISTRICT. 

A  meeting  of  the  members  of  the  North-Eastern 
District  will  be  held  in  Leeds  on  Saturday,  March  8th. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL  MEETINC  AND  TOWN-PLANNINC  CONFERENCE. 

The  Fortieth  Annual  General  Meeting  and  Con- 
ference with  delegates  from  local  authorities  on 
Housing  and  Town  Planning  will  be  held  at  Great 
Yarmouth  on  July  23rd,  24th,  25th  and  26th  next. 
Those  desirous  of  reading  papers  at  either  of  these 
meetings  are  requested  at  once  to  communicate  with 
me. 

By  order  of  the  Council, 
Thomas  Cole, 
11   Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

President — Mr.    Frank   Latham,    m.inst.ce.i.,    f.s.e., 
Borough   Engineer   and   Surveyor,   Penzance. 

COUNCIL     MEETINCS. 

The  following  council  meetings  have  been  arranged ; 
February  22nd,  Newcastle-on-Tyne ;  March  26th, 
London;  April  30th,  London;  May  31st,  Manchester; 
June  28th,  London ;  July  30th,  London. 

CENERAL    MEETINC. 

it  will  be  paid  to  the  Building  Exhibition  at 
Olympia  on  April  12th,  by  kind  permission  of  the 
promoters.    Full  particulars  will  be   issued   later. 

NORTHERN   DISTRICT. 
A  meeting  of  thi-  district  (of  which  particular.-  will 
n  later)  will  be  held  at  Newcastle-on-Tyne  on 
the  date  of  the  council  meeting,  February  22nd. 


EXAMINATIONS. 

The  next  examination  will  be  held  in  London  and 
other  centres  during  the  week  ending  May  17th  next. 
Copies  of  syllabus  and  forms  of  application  to  sit  may 
be  obtained  from  the  secretary.  Intending  entrants 
are  requested  to  make  early  application. 

B.  Wyand, 
39  Victoria-street,  S.W.  Secretary. 


INSTITUTE  OF  SANITARY  ENGINEERS. 


President — Mr.    II.    Percy    Boi'j.nois,    m.inst.c.e., 

F.R.SAN. I. 


SESSIONAL   MEETINCS. 

Sessional  meetings  of  the  Institute  of  Sanitary 
Engineers,  to  be  held  at  Caxton  Hall,  Westminster, 
have  been   arranged  as  follows:  — 

February  17th. 
"  A    Plea    for   Scientific   Research    in    the    Field    of 
Sewage  Purification,"  by  Mr.  A.  J.  Martin,  m.inst.c.e., 
f.u.s. 

March  lith. 
"  The    Dwelling    House,''    by    Dr.    S.    C.    Lawrence, 
medical   officer  of  health,   Edmonton    Urban   District 
Council. 

April  2nd. 
"Heating  and  Ventilation,"  by  Mr.  Arthur  11. 
Barker.  Lecturer  on  Heating  and  Ventilation  to  Uni- 
versity College,  London,  and  the  London  County 
Council.  Mr.  A.  H.  McFer-ran,  chief  engineer,  H.M. 
Office  of  Works,  in  the  chair. 

April  81st. 

"House  Drainage  on  the  Continent,"  by  Mr.  Frank 
R.    Durham,   Assoc. m.inst.c.e. 

May  19th. 
"Micro-Organisms  and  Public  Health,"  by  Dr.  H. 
R.  Kenwood,  Chad  wick  Professor  of  Hygiene  and 
Public  Health  in  the  University  of  London,  medical 
officer  of  health  for  the  County  of  Bedford  and  for 
the  Metropolitan   Borough   of  Stoke   Newington. 


ROVAL  SANITARY  INSTITUTE. 


A  sessional  meeting  of  the  institute  will  be  held  at 
90  Buckingham  Palace-road  on  Tuesday  next,  the  11th 
inst.,  at  7.30  p.m.,  when  a  discussion  will  take  place  on 
"  The  Eighth  Report  of  the  Royal  Commission  on 
Sewage  Disposal,  on  Standards  and  Tests  for  Sewage, 
and  Sewage  Effluents  Discharging  into  Rivers  and 
Streams,"  to  be  opened  by  Samuel  Rideal,  d.sc.,  f.i.c, 
j. p. 

The  following  hope  to  be  present  and  take  part  in 
the  discussion:  A.  P.  I.  Cotterell,  m.inst.c.e.,  Bristol; 
Gilbert  J.  Fowler,  d.sc.  f.i.c,  Manchester;  George 
A.  Hart,  Leeds;  Prof.  A.  Bostock  Hill,  m.d.,  m.sc, 
Birmingham ;  Lieut-Colonel  A  S.  Jones,  v.c, 
m.inst.c.e.,  Finchampstead  ;  W.  Kaye-Parry,  f.r.i.b.a., 
m.inst.c.e.,  Dublin;  Baldwin  Latham,  m.inst.c.e., 
London;  E.  G.  Mawbey,  m.inst.c.e.,  Leicester; 
George  Reid,  m.d.,  d.p.h.,  Stafford;  J.  D.  Watson, 
m.inst.c.e.,  Birmingham;  H.  MacLean  Wilson,  m.d., 
b.sc,  Wakefield. 

General  discussion  is  invited. 

The  chair  will  be  taken  at  7.30  p.m.  by  Colonel  T. 
Walter  Harding,  d.l.,  j.p.,  xl.d. 

SOUTH    AFRICAN    BRANCH    CONCRESS. 

The  second  congress  of  the  South  African  Branch 
of  the  Royal  Sanitary  Institute  is  to  be  held  in 
Johannesburg  from  March  10th  to  12th  next. 

E.  White  Wallis, 

Secretary. 


THE  SURVEYORS'  INSTITUTION. 


At  the  Surveyors'  Institution  on  Monday  next  a 
paper  on  "  Building  By-laws  and  Regulation-  as 
Affecting  the  Housing  of  the  Working  Classes"  will 
be  read  by  Mr.  Win.  Woodward,  and  one  entitled 
"Some  Urban  Housing  Problems"  will  be  submitted 
by  Mr.  M.  Price  Holmes. 

The  chair  will  be  taken  at  8  p.m. 


February  7,  1913. 
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APPOINTMENTS  VACANT. 


oniomi  and  similar  advertisements  rcoelvod  up  to  4.30  p.m.  on 
Thursday*  will  b*  Inserted  in  the  following;  day's  Issue,  but  then 
rMf><mtibl<  far  their  despatch  are  recommended  te  arrange  thai  tiny 
•hull  reach  Thk  Survetor  office  by  noon  on  Wednesdays  to  ensure 
ihevr  inclusion  in  the  weekly  list  of  •uminariee.  such  advertisements 
may,  in  cases  of  >meraency  only,  be  telephoned  iiso.  1359  iiolbom), 
iubject    to    later   confirmation    6y    letter. 


SURVEYOR'S  JUNIOR  ASSISTANT.— February  7th. 

Weybridge  Urban  District  Council.  £50  per  annum. 
— Mr.  John  S.  Crawshaw,  surveyor. 

SURVEYOR  OF  HIGHWAYS  AND  INSPECTOR 
OF  NUISANCES.— February  8th.— Skirlaugh  Rural 
District  Council.  £250.— Mr.  C.  W.  Hobson,  clerk, 
Beverley. 

ASSISTANT  SANITARY  INSPECTOR.— February 
8th.— Corporation  of  Southport.  £80— £100.— Mr.  J.  E. 
Jarratt,   town  clerk. 

INSPECTOR  OF  NUISANCES— February  Si  I. — 
Bradford  Corporation.  £85  per  annum.  Mr.  F. 
Stevens,  town  clerk. 

INSPECTOR  OF  NUISANCES.— February  8th.- 
Failswort'h  Urban  District  Council.  £135  per  annum. 
-Mr.  H.  C.  Broome,  clerk. 

INSPECTOR  OF  NUISANCES.- -February  8th.— 
Cosford  Rural  District  Council.  £100  per  annum.— 
Mr.  A.  Newman,  clerk. 

SURVEYOR.— February  8th.— For  the  borough  of 
Clifton  Dartmouth  Hardness  (Corporation  of  Dart- 
mouth).—Mr,  S.  J.  Pope,  town  clerk. 

BOROUGH  ENGINEER'S   ASSISTANT.— February 
10th. — Corporation  of  Accrington.    £100  per  annum. 
Mr.  William  J.  Newton,  borough  engineer. 

QUANTITY  SURVEYOR.— February  10th.— Beck- 
eniham  Education  GonMn-rttee,  Mr.  F.  Stevens,  clerk, 
Council  Offices,   Beckenham. 

CLERK    OF    WORKS.— February     10th.      Carlisle 
Rural   District   Council. — Mr.    J.    Graham,   engineer, 
i  ,'istle-street,  Carlisle. 

INSPECTOR  OF  NUISANCES  February  10th.- 
Corporation  of  Stoke-on-Trent.  £80  pea1  animm.- 
iVlr.   E.   B.    Sharpley,   town    clerk. 

BOROUGH  ARCHITECT  February   11th.    Cor 

poratio.n    of    Swansea.    £500     per     annum.     Mr,     II. 
Lang  Coath,  town  clerk. 

INSPECTOR  OF  NUISANCES  February  11th.- 
Shepshed  Urban  District  Council.  £6(1  per  annum. 
—Mr.   M.  Smith,  clerk. 

INSPECTOR   OF   NUISANCES.     February    llth. 
Towee.-ter   Rural    District    Council.     £80    per    annum. 
—Mr.    W.   K.   Higham,   clerk. 

ROAD  FOREMEN  (2).— February  12th.-  Dorset- 
shire County  Council.  25s.  per  week  Mr.  E.  Aren- 
dafll   Ffooks,   clerk,  Dorchester. 

CLERK  OF  WORKS.— February  13th.  -  Nantwich 
Rural  District  Council.  £2  10s.  per  week.-  Mr.  II.  (i. 
Atkinson,  clerk. 

INSPECTOR  OF  MAIN  ROADS. -February  15th. 
Warwickshire  County  Council.    £175     £210  per  annum. 
—Mr.  John  Wilmot,  county  surveyor. 

ASSISTANT  SURVEYOR.— February  17th.— Wor- 
cestershire County  Council  £175  per  annum  Mr. 
S.  Thornley,  clerk. 

CLERK  OF  WORKS -February  17th.  -  Corpora- 
tion of  Manchester.  .t:j  3s.  per  week.— Mr.  Thomas 
Hudson,  town  clerk. 

OUTDOOR  ENGINEERING  ASSISTANT.— Feb- 
ruary 17th.— Corporation  of  Manchester.  £200  per 
annum.— Mr.   Thomas   Hudson,   town   clerk. 

ARCHITECTURAL  ASSISTANT.— February  18th. 
—Corporation  of  Burnley.  £2  15s.  per  week.— Mr. 
Peregrine  Thomas,  town  clerk. 

SANITARY  SURVEYOR  AND  INSPECTOR  OF 
NUISANCES— February  18th.— St.  Austell  Rural  Di-- 
trict  Council.  £150  —  £200.—  Mr.  John  Stephens, 
clerk. 

ROAD  SURVEYOR.— February  18tlh.— Teme  Rural 
District  Council.— £40  per  annum.— Mr.  E.  H.  Deacon 
clerk. 

ASSISTANT  BOROUGH  SURVEYOR.-February 
19th.— Corporation  of  Richmond  (Surrey;.  £250  per 
annum.— Mr.  Henry  Sagar,  town  clerk. 

JUNIOR  SURVEYOR  AND  DRAUGHTSMAN  — 
February  24tifa.— East  Sussex  County  Council  £65 
per  annum.— Mr.   F.    J.    Wood,   county   surveyor 

ARCHITECT-February  25th.  -  Corporation  of 
bwansea.  £500  per  annum.— Mr.  H  Lang-  Coatli 
town  clerk. 


ASSISTANT  ENGINEERS.  —  May  1st.— Indian 
Public  Works  and  State  Railway  Departments. — 
Secretary,  Public  Works  Department,  India  Office, 
London,  S.W. 

CLERK  OF  WORKS— Wexford  County  Council  - 
Mr.    W.   F.   Barry,  county    surveyor. 

DRAUGHTSMAN— Gold  Coast  Government.  £250 
a  year  and  pxpemses. — Crown  Agents  for  the  Colo- 
nies, Whitehall-  gardens,  London,  S.W.  Quote 
M  5836   on    left-hand   top  corner  of   application. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  vwiii  be  Inserted  in  the  following  day's  Issue,  but  those 
rsSVMlgdde  for  thmr  despatch  are  recommended  to  arrange  that  they 
ihull  reach  The  .Surveyor  office  by  noon  on  Wednesdays  to  «n*ur« 
Uurir  iiwtuffton  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  caiet  of  emergency  only,  be  telephoned  (No,  1369  iiolbom), 
subject    to    biter    confirmation    by    letter. 


LLANGOLLEN.— February  26th.— Designs  for  laying 
oul  a  pleasure  garden,  for  the  Llangollen  Urban  Dis- 
trict Council.  A  prize  of  2  guineas  is  offered.  Mr. 
J.  W.  Hughes,  surveyor. 

RANGOON.— March  1st.— Designs  for  municipal 
buildings.  Premiums  are  offered  of  £300.  £200,  and 
C100.— The   Clerk  to  the   Rangoon  Municipality. 

WINNIPEG.— March  1st.— Designs  for  city  hall. 
Limited  to  British  architects  in  Canada.  Premiums 
are  offered  of  5,000  dols.,  3,000  dols.,  and  2,000  dols.— 
The  Clerk. 

IPSWICH  -March  31  at.— Designs  for  laying  out 
26  a  m  =  ,i-  a  working-class  suburb  on  the  'lines  of 
i  modified  garden  nity.  Premiums  of  50  guinea-, 
30  guinea-,  amid  20  guineas  are  offered.  -  M<r.  \V. 
Bantoft,    town   clerk 

BAItNET.— April  29th.— Designs  for  schemes  for 
the  erection  of  new  municipal  offices,  at  a  cost  not 
BXCi  i  d  ng  i:i,000,  for  the  Barn^t  Urban  District. 
Council.     Premiums   of  £25,  £15,  and   £10  are  offered. 

•Mr.  IT.  W.  Poole,  clerk,  40  High-street,  Barnet. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  ma  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  ba  Inserted  in  the  following  day's  Issue,  but  theme 
responsible  lor  their  despatch  are  recommended  to  arrange  that  they 
ehull  tench  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  od»«rtt8«m»tit« 
•toy.  in  cas«s  of  emergency  only,  be  telephoned  (No.  13B9  HolVorn), 
subject    to    later   confirmation    by    letter. 

Buildings. 

CLEETHORPES.— February  7th.— For  building  a 
-belter  in  reinforced  concrete,  for  the  urban  district 
council.— Mr.  B.  ({reaves,  clerk. 

MIDFORD— February  8th.— For  building  fifty-two 
labourers'  cottages,  for  the  rural  district  council.— 
Mr.   S.  Walters,  clerk. 

RADCLIFFE.— February    8th.— For    the     construc- 
tion of  a  footbridge,  for  the  urban  district  couneiJ.- 
Mr.  S.  Mills,  clerk. 

BOURNE.— February  8th.— For  the  erection  of  six 
workmen's  dwellings,  for  the  urban  district  council. — 
Mr.  A.  R.  Agnew,  surveyor. 

MONMOUTH.— February  10th.— For  the  erection  of 
stables  and  coach  house,  for  the  county  council. — 
County  Surveyor,  Newport. 

NEWPORT  (Mon.).— February  loth.— For  the  erection 
of  an  electric  car  paint  shop,  for  the  corporation. — 
Mr.   A.   A.   Newman,  town  clerk 

ST.  HELENS.— February  llth.— For  the  erection  of  a 
school,  for  the  corporation.--- -Mr.  Perceval  Sharp,  secre- 
tary for  education. 

EDINBURGH.— February  12th.— For  the  erection 
of  wash-houses,  for  the  corporation.— Mr.  T.  Hunter, 
town  clerk. 

ARBROATH.— February  12th.— Fo-r  n  constructing 
the  court-house,  for  the  corporation. — Mr.  W.  K. 
Macdonald,  town  clerk. 

HUDDERSFIELD.— February  12*.— For  the  erec- 
tion of  a  tall  chimney,  for  the  corporation. — Mr.  J. 
Henry  Field,  town  clerk. 

WIMBLEDON— February  13th— For  the  erection 
of  a  ward  pavilion  at  the  isolation  hospital,  for  the 
corporation.— Chairman  of  the  Public  Health  Com- 
mittee. 

CARNARVON.— February  17th.— For  the  erection  of 
twenty-five  artisans'  dwellings,  for  the  corporation. — 
Mr.  E.  Hall,  borough  surveyor. 
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BARROW-IN-FURNESS.— February  17th.— For  the 
erection  of  an  infants'  school,  for  the  corporation.— 
Borough  Engineer  and  Surveyor. 

BIRMINGHAM.— February  17th.— For  the  erec- 
tion of  weights  and  measures  offices,  for  the  corpora- 
tion.— Mr.  Henry  E.  Stilgoe,  city  engineer  and  sur- 
veyor. 

BRADFORD.— February  18th.— For  the  erection  of 
eight  workmen's  dwellings,  for  the  corporation.— Mr. 
F.  Stevens,  town  clerk. 

BARKING.— February  18th.— For  the  erection  of 
workmen's  dwellings,  for  the  urban  district  council. 
—Mr.    H.    Hargreaves,    clerk. 

BRITON  FERRY.— February  22nd.— For  the  erection 
..f  sixty-two  houses  in  rows  of  9,  10, 11, 12  and  20  houses 
respectively,  for  the  urban  district  council.— Mr.  H. 
Alex.  Clarke,  architect  and  surveyor. 

WEST  RIDING.— February  22nd.— For  the  supply 
of  masonrv  and  steelwork  affecting  Glasburn  Bridge, 
for  the  Highways  Committee.— Mr.  F.  G.  Carpenter, 
West   Riding  surveyor,   County   Hall,   Wakefield. 

RHONDDA—  February  25th.— For  the  erection  of 
refuse  destructor  and  electrical  generating  works,  for 
the  urban  district  council.— Mr.  W.  P.  Nicholas,  clerk. 

WEXFORD.— February  26th.— For  the  erection  of 
a  reinforced  concrete  bridge  at  Deeps,  for  the  county 
council. — Mr.    W.    F.    Barry,    county    lurveyar. 

FALMOUTH.— March  5th.— For  the  erection  of 
twenty-two  house's,  with  alternative  prices  for  forty- 
four,  for  the  corporation.— Borough  Engineer. 

Iron  and  Steel. 

SHEFFIELD.— February  8th.— For  the  supply  of 
1.000  tons  of  steel  tram  rails,  for  the  corporation.— 
Mr.  W.  J.  Hadfield,  surveyor  of  highways. 

PENRITH.— February  10th.— For  laying  and  joint- 
ing cast-iron  piping,  with  valve  and  hydrants,  for 
the  rural  district  council.— Mr.  J.  W.  Smith,  clerk. 

CHARD.— February  10th.— For  the  supply  and  de- 
livery of  5-in.,  4-in.,  3-in.  and  2i-in.  diameter  cast-iron 
pipes,  junctions,  bends  and  other  special  castings,  for 
the  corporation.— Mr.  J.  A.  Forward,  town  clerk. 

CHARD.— February  10th.— For  the  supply  and  de- 
livery of  4-in.  and  3-in.  sluice  valves,  fire  hydrants, 
air  valves,  and  other  special  castings,  for  the  corpora- 
tion.— Mr.  J.  A.  Forward,  town  clerk. 

CHARD.— February  10th.— For  laying  5-in.,  4-in.. 
3-in.  and  2J-in.  diameter  water  mains,  with  valves, 
hydrants,  and  other  works,  for  the  corporation.— Mr. 
J.  A.  Forward,  town  clerk. 

SHOEBURYNESS.  — February  11th.  — For  laying 
and  jointing  water  mains,  for  the  urban  district 
council. — Mr.  Frederic  Gregson,  clerk. 

WINCANTON.— February  12th.— For  laying  cast- 
iron  main,  with  valves  and  fittings,  for  the  rural  dis- 
trict council. — Mr.  E.  N.  Martin,  clerk. 

BERWICK.— February  12th.— For  laying  11  miles  of 
water  mains,  for  the  corporation. — Mr.  W.  Weather- 
head,  cleTk. 

MACCLESFIELD.— February  21st.— For  the  sup- 
ply of  cast-iron  pipes  and  connections  for  a  water 
main,  for  the  corporation. — Mr.  F.  R.  Oldfield.  town 
cierk. 

BRADFORD.— February  22nd.— For  the  supply  of 
tram  rails  and  steel  poles,  for  the  corporation. — Mr. 
F.  Stevens,  town  clerk. 

CHEPPING  WYCOMBE.— March  5th.— For  the 
=upply  of  cast-iron  pipes,  wrought-iron  tubing,  and 
-  fittings,  for  the  corporation. — Mr.  T.  J.  Rush- 
brooke,  borough  surveyor  and  water  engineer. 

BOMBAY. --March  25th.  — For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  main, 
for  the  municipality.  —  Mr.  H.  J.  Trivess  Smith, 
hydraulic  engineer,  Municipal   Offices,   Bombay. 

Roads. 

BANBURY.— February  8th.— For  the  supply  of 
broken  eranite  and  grouse,  for  the  niral  district  coun- 
cil.—Mr.  F.    L.  Fisher,  clerk. 

HORNCASTLE.— February  8th.— For  the  supply  of 
gran-'te  and  slag,  for  the  rural  district  council.— Mr. 
J.  E.  Chatterton,  clerk. 

CRICK. -February  8th.— For  the  supply  of  Hartshill 
eranite,  Manoetter  or  Mountsorrel  stones,  for  the  Tural 
distret  council.— Mr.  J.  W.  Pendred,  clerk. 

FORFAR.— February  8th— 12th.— For  the  supply  of 
highway  materials,  for  the  county  council.— Mr.  D. 
B  re  chin-road,  Kirriemuir. 


WELLINGBOROUGH.  —  February  8th.— For  the 
supply  of  granite,  for  the  rural  district  council. — Mr. 
W.  Jackson,  clerk. 

LEES. — February  8th. — For  making  up  part  of 
Stamford-street,  for  the  urban  district  council. — Mr. 
W.  Ogden,  clerk. 

PENGE. — February  8th. — For  the  supply  of  granite- 
macadam.  Kentish  flints,  Crayford  shingle  and  sand, 
Croydon  gravel,  tar-paving,  tar-macadam.  and  horse 
hire,  for  the  urban  district  council. — Mr.  A.  E.  Eves, 
town  clerk. 

REIGATE.— February  10th.— For  the  supply  of  road 
materials  and  team  labour,  for  the  rural  district  coun- 
cil.—Mr.  E.  C.  Morrison,  clerk. 

SOUTHAM.— February  10th.— For  the  supply  of 
granite,  for  the  rural  district  council. — Mr.  W.  Wood, 
clerk. 

BIRKENHEAD.— February  10th.— For  the  supply  of 
horses  and  drivers  for  street  watering,  for  the  corpora- 
tion.— Mr.  J.  Fearnley,  town  clerk. 

BEVERLEY.— February  10th.— For  the  supply  of 
3,000  to  4,000  tons  of  stone  for  macadamising,  for  the 
rural  district  council. — Mr.  F.  G.  Hudson,  clerk. 

BIRKENHEAD.— February  10th.— For  the  supply  of 
granite  and  Rawtenstall  kerbs  and  channels,  Penmaen- 
mawr  breaking  stone,  natural  flags,  and  creosoted  red 
deal  paving  blocks,  for  the  corporation. — Mr.  J.  Fearn- 
ley, town  clerk. 

ILFORD. — February  10th. — For  making  up  certain 
roads,  for  the  urban  district-  coixncil. — Mr.  A.  Par- 
tington, clerk. 

WEETSLADE.— February  11th.— For  work  of  paving, 
for  the  urban  district  council. — Mr.  W.  Webb,  clerk. 

MALDENS  AND  COOMBE— February  11th.— For 
works  of  making  up  and  paving  with  artificial  stone, 
for  the  urban  district  council.— Mr.  James  W.  John- 
son, clerk. 

TOWCESTER.— February  11th.— For  the  supply  of 
granite  and  slag,  for  the  rural  district  council. — Mr. 
W.  K.  Higham,  clerk. 

FORFAR.— February  12th. — For  quarrying  and  cart- 
ing road  materials,  for  the  Forfar  District  Committee. 
Mr.  John  P.  Anderson,  district  clerk,  Municipal  Build- 
ings, Forfar. 

KINGSTON-UPON-THAMES.  —  February  12th.— 
For  levelling,  paving,  metalling,  flagging,  channel- 
ling, sewering,  and  lighting  Woodbines-avenue,  for 
the  corporation. — Mr.  Harold  A.  Winser,  town  clerk. 

EASINGWOLD.— February  12th.— For  the  supply  of 
whinstone  and  slag,  for  the  rural  district  council. — 
Mr.  F.  J.  H.  Robinson,  clerk. 

LUDDENDEN  FOOT.— February  12th.— For  works 
of  excavating,  concreting  and  granite  paving,  for  the 
urban  district  council. — Mr.  C.  W.  Moses,  clerk. 

ROCHDALE.— February  12th.— For  levelling,  paving, 
metalling  and  flagging,  for  the  corporation— Mr.  W. 
H.  Hickson,  town  clerk. 

RYTON  (Durham).— February  12th.— For  making  up 
certain  streets,  for  the  urban  district  council. — Mr.  H. 
Dalton,  clerk. 

REIGATE.  —  February  12th.  —  For  tar  -  washing 
140,000  yds.  super,  of  roads,  for  the  corporation.— Mr. 
Alfred  Smith,  town  clerk. 

TODMORDEN.— February  12th.— For  making  up 
6,000  yds.  of  granite-sett  paving,  for  the  corporation. — 
Mr.  D.  Sutcliffe,  town  clerk. 

CORK.— February  13th.— For  supplying  and  laying 
bituminous,  or  other  similar  street-surfacing  mate- 
rials, for  the  county  council.— Mr.  F.  W.  McCarthy, 
town  clerk. 

CORK.— February  13th.— For  laying  certain  streets 
with  Trinidad  Lake  asphalt-macadam,  similar  to  that 
laid  for  the  London  County  Council  on  the  Victoria 
Embankment,  for  the  corporation.  —  Mr.  F.  W. 
McCarthy,  town  clerk. 

CARDIFF.— Feb ruary  13th.— For  making  up  cer- 
tain  streets,  for  the  corporation. — Town   Clerk. 

WOKING.— February  14th.— For  the  supply  of 
4,000  tons  of  broken  granite,  for  the  'urban  district 
council. — Mr.  G.  Wooldridge. 

DURHAM.— February  14th.— For  the  supply  of 
whin-stone  slag,  tar-macadam,  pitch,  tar,  creosote  oil, 
and  cartage,  for  the  rural  district  council. — Mr.  G. 
Gregson,  surveyor. 

LANARK.— February  14th.— For  the  supply  of  tar 
and  tar-macadam,  for  the  Middle  Ward  District.— 
Mr.  W.  E.  Whyte,  district  clerk,  Hamilton, 
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PRESTON.— February  14th.— For  work  of  making 
good,  for  the  corporation. — Borough  Surveyor. 

ACTON.— February  14th.— For  making  up  certain 
roads,  for  the  urban  district  council. — Mr.  W.  Hbdson, 
clerk. 

MAIDSTONE.— February  15th.— For  the  supply  of 
road  materials,  for  the  rural  district  council.— Mr.  R. 
Hoar,  clerk. 

ROTHERHAM.— February  15th.— For  making  up  a 
certain  street,  for  the  corporation.— Mr.  C.  L.  Des 
Forges,  town  clerk. 

WORSLEY.— February  15th.—  For  making  up  cer- 
tain streets,  for  the  urban  district  council. — Mr.  J.  F. 
Monks,  clerk. 

WISBECH.— February  15th.— For  the  supply  of 
granite,  ironstone  slag,  gravel,  ragstone  and  clunch, 
for  the  rural  district  council.— Mr.  A.  G.  Catling,  high- 
way surveyor. 

WIRRAL. — February  15th. — For  making  up  certain 
roads,  for  the  rural  district  council.— Mr.  William 
Henry  Churton,  clerk. 

SURBITON.— February  17th.— For  the  supply  of 
road  materials,  brooms,  and  horse-sweeping  brooms, 
for  the  urban  district  council. — The  Clerk. 

SEVENOAKS.— February  17th.— For  the  supply  of 
8,000  gallons  of  refined  tar  and  20,000  gallons  of  crude 
tar,  for  the  urban  district  council. — Mr.  P.  Darby-hire, 
clerk. 

WEST  SUFFOLK.— February  17th.— For  the  supply 
of  broken  material,  for  the  county  council. — Mr.  W. 
Lionel  Jenkins,  county  surveyor,  Bury. 

CHERTSEY.— February  17th.— For  making  up  cer- 
tain streets,  for  the  rural  district  council. — Mr.  H.  E. 
Paine,  clerk. 

FINCHLEY.— February  17th.— For  the  supply  of 
30,000  gallons  of  tar.  for  the  urban  district  council. — 
Mr.  E.  H.  Lister,  clerk. 

FORMBY.— February  17th. — For  makmg-up  certain 
■streets,  for  the  urban  district  council. — Mr.  E.  H. 
Bond,  clerk. 

LOUTH.— February  17th.— For  the  supply  of  granite 
and  slag,  for  the  rural  district  council. — Mr.  F.  C. 
Chard,  clerk. 

EAST  SUFFOLK.— February  17th.— For  work  of 
steam  rolling,  for  the  county  council. — Mr.  A.  Town- 
shend  Cobbold,  clerk,  Ipswich. 

LONG  SUTTON  (Lines).— February  18th.— For  the 
supply  of  broken  granite,  broken  slag,  slag  screenings 
and  tar  macadam,  for  the  urban  district  council. — Mr. 
S.  S.  Mossop,  clerk. 

LEIGH-ON-SEA.— February  18th.— For  making  Tip 
several  streets,  for  the  urban  district  council. — Mr.  E. 
P.  Wheatley,  clerk. 

NEARNE.— February  18th.— For  the  supply  of  dross, 
screenings,  granite  and  tar,  for  the  rural  district  coun- 
cil.—The  Clerk. 

ELY.— February  18th.— For  the  supply  of  4,210  tons 
of  granite  and  1,010  tons  of  gravel,  for  the  rural  dis- 
trict council. — Mr.  E.  B.  Claxton,  clerk. 

MARGATE.— February  19th.— For  the  supply  of 
Kent  rag  asphalt,  hardcore,  and  pit  flints,  for  the 
corporation. — Mr.  E.  Brooke,  town  clerk. 

ARGYLL.— February  19th. — For  road  diversion,  for 
the  county  council. — Mr.  Richard  Callen,  road  sur- 
veyor, Dunoon. 

HORBURY.— February  20th.— For  the  supply  of  tar- 
mac, granite,  whinstone,  limestone,  dross,  flags,  kerbs, 
and  setts,  for  the  urban  district  council. — Mr.  W. 
Sugars,  engineer  and  surveyor. 

THAKEHAM.— February  20th —For  the  supply  of 
road  material,  for  the  rural  district  council. — Mr. 
Percy    Ayling,    clerk,    Council   Offices,    Storrington. 

FLAXTON.— February  20th.— For  the  supply  of 
whinstone  and  slag,  for  the  rural  district  council. — 
The  Clerk. 

HODDESDON.— February  21st.— For  watering  the 
streets,  for  the  urban  district  council.— Chairman  of 
the  Highways  Committee. 

PONTYPRIDD.— February  22nd.— For  making  up 
certain  .streets,  for  the  urban  district  council. — Mr.  J. 
Colenso  Jones,  clerk. 

CLAYPOLE.— February  24th.— For  the  supply  of 
granite  and  slag,  for  the  rural  district  council. — Mr. 
A.  J.  Franks,  clerk. 

LITTLE  HULTON.— February  24th.— Fo-r  the  sup- 
ply of  broken  granite,  grit  setts,  granite  setts,  granite 
and  limestone  chippings,  and  grit  kerbs,  for  the 
urban  district  council.— Mr.  J.  H.  Heyes,  clerk. 


EPSOM.— February  25th.— For  making-up  Wood- 
cote  Park-road,  for  the  urban  district  council.— Mr. 
E.   G.  Wilson,   clerk. 

BELPER.— March  1st.— For  the  supply  of  highway 
materials,  for  the  rural  district  council.— Mr.  R.  C. 
Cordon,  engineer  and  surveyor,  Dufneld,  near  Derby. 

CHERTSEY.— March  3rd.— For  the  supply  ot  Guern- 
sey and  Leicester  granite.  Hungry  Hill  flints,  Farnham 
shingle  and  gravel,  Mendin  stone,  chalk  and  macadam, 
for  the  rural  district  council.— Mr.  Herbert  Benney, 
surveyor. 

TANGIER.— April  10th.— For  the  construction  of  a 
sewer  and  a  road,  for  the  Special  Committee  of  Public 
Works.— Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-street,  E.G. 

Sanitary. 

HORSFORTH.— February  10th.— For  laying  sewers 
and  constructing  manholes,  for  the  urban  district 
council. — Mr.  J.  Davidson,  cierk. 

GRIMSBY.— February  10th.— For  the  construction 
of  a  15-in.  glazed  stoneware  pipe  sewer,  half  to  be 
laid  in  concrete  on  piles  varying  from  8  ft.  to  65  ft.  in 
length,  for  the  corporation.— Mr.  H.  Gilbert  Whyatt, 
borough   engineer   and    surveyor. 

DERBY.— February  10th.— For  laying  earthenware 
and  cast-iron  sewers,  for  the  corporation.  — Town 
Clerk. 

LISKEARD.— February  10th.— For  the  removal  of 
house  refuse,  for  the  corporation. — Mr.  H.  Lyde 
Caunton,  town  clerk. 

BISHOP  AUCKLAND.— February  10th— March  3rd. 
— For  the  construction  of  sewage  disposal  works,  for 
the   rural  district  council. — Mr.   S.   Adams,   clerk. 

WATFORD.— February  11th.— For  work  of  sewerage, 
for  the  rural  district  council.— Mr.  H.  M.  Turner,  clerk. 

GRIMSBY.— February  11th—  For  the  construction 
of  half  a  mile  of  sewers,  for  the  rural  district  council. 
—The  Surveyor. 

AMBLESIDE.— February  11th.— For  the  construc- 
tion of  sewage  disposal  works,  for  the  urban  district 
council.— Mr.  G.   Gatey,  clerk. 

BLAYDON.— February  11th.— For  the  cleansing  of 
ashpits,  for  the  urban  district  council. — Mr.  H.  Dal- 
ton,  clerk. 

RUSHDEN.— February  12th.— For  the  construction 
of  sewage  disposal  works,  comprising  alteration  of 
existing  works,  new  screening  and  detritus  tanks, 
sedimentation  tanks,  storm-water  tanks,  humus  tanks, 
percolating  filters,  culverts,  drains,  ejector  house  and 
plant,  sludge-drying  beds,  laying  out  land,  road 
making  and  incidental  works,  for  the  urban  district 
council.— Mr.  W.  B.  Madin,  engineer  and  surveyor. 

KILRUSH.— February  12th.— For  the  supply  of  en- 
gines and  pumps  for  sewerage  scheme,  for  the  rural 
district  council.— Mr.  T.  Kelly,  clerk. 

EXETER.— February  12th.— For  works  of  sewer- 
age, for  the  corporation.  —  Mr.  T.  Moulding,  city 
engineer. 

BIRMINGHAM.— February  12th.— For  the  recon- 
struction of  Brockley  Brook  culvert,  and  construction 
of  open  brook  course,  for  the  corporation. — Mr.  Henry 
E.  Stilgoe,  city  engineer  and  surveyor. 

HACKNEY.— February  13th.— For  the  removal  of 
refuse,  for  the  borough  council.— Chairman  of  the 
Tenders  Committee. 

CHEADLE—  February  13th.— For  the  construction 
of  sewers  and  manholes,  for  the  urban  district 
council. — Mr.    A.    Briggs,   clerk. 

GOSPORT  AND  ALVERSTOKE.— February  13th.— 
Fox  providing  and  laying  an  extension  of  tire  sewage 
outfall,  Stokee  Bay,  in  36-in.  cast-iron  pipes,  for  the 
urban  district  council—  Mr.  E.  Talbot  Palmer,  clerk. 

NANTWICH—  February  13th.— For  the  construction 
of  pipe  sewer  and  manholes,  for  the  rural  district 
council.— Mr.  H.  G.  Atkinson,  clerk. 

NORTHWICH.— February  13th.— For  the  removal 
of  house  refuse,  for  the  rural  district  council.— The 
Clerk. 

CHIPPENHAM.— February  14th.— For  laying  a 
drain  and  constructing  a  tank,  for  the  Joint  Hospital 
Committee. — Mr.  Edmund  M.  Awdry,  clerk. 

WINDERMERE.— February  15th.— For  laying  and 
jointing  stoneware  pipe  sewers  and  cast-iron  pipe 
sewers,   and  constructing  manholes,  lampholes,  sedi- 
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mentation  tanks,  bacteria  beds,  effluent  tanks,  sludge 
lagoons,  engine-houses,  pump  wells  and  roads,  for  the 
urban  district  council. — Mr.  J.  T.  Bownass,  clerk. 

GLASGOW.— February  15th.— For  the  erection  of 
a  public  convenience,  for  the  corporation. — Mr.  J. 
Lindsay,  town  clerk. 

COLCHESTER.— February  15th.— For  cleansing  the 
cattle  market,  for  the  corporation. — Mr.  H.  Goodyear. 
borough    engineer    and   surveyor. 

BALBY-WITH-HEXTHORPE.  —  February  17th.— 
For  the  construction  of  detritus  tank,  sewage  tank, 
percolating  filters,  humus  tank.-,  sand  filters,  and 
other  works,  for  the  urban  district  council.  —  Mr. 
Frank  Allen,   clerk. 

MANCHESTER.— February  17th.— For  the  construc- 
tion of  main  drainage  work  No.  8  new  intercepting 
sewer,  for  the  corporation. — Mr.  Thomas  Hudson,  town 
clerk. 

.MACCLESFIELD.— February  17th.  —  For  laying 
sewers,  manholes,  and  flushing  tanks,  for  the  rural 
district  council. — Mr.   F.  May,  clerk. 

NOETHWICH.— February  17th.— For  the  removal  of 

nightsoil,  for  the  urban  district  council. — Mr.  J.  A. 
Cowley,  clerk. 

PORTHCAWL.— February  17th.— For  the  construc- 
tion of  surface-water  drain  and  manholes,  for  the  urban 
district  council.— Mr.  A.  S.  Lilley,  engineer  and  sur- 
veyor. 

LANCHESTER.— February  17th.— For  alterations 
to  sewage  disposal  works,  for  the  rural  district 
council.— Mr.   W.    H.    Ritson,   clerk. 

LIVERSEDGE.— February  19th.— For  the  construc- 
tion of  sewage  disposal  works,  for  the  urban  district 
c  uncil.— Mr.  T.  Mitcheson,  clerk. 

CROYDON.  -February  20th.— For  emptying  cess- 
poofls,  for  the  rural  district  council. — Mr.  E.  J.  Gowen, 
clerk. 

DUMFRIES.— February  21st.— For  relaying  section 
of  main  drain,  for  the  corporation.— Mr.  John  Barker, 
burgh   surveyor. 

STAFFORD.— February  22nd.— For  the  construction 
of  a  sewer,  for  the  corporation.— Mr.  R.  Battle,  town 
clerk. 

PORTSMOUTH.— February  26th.— For  laying  storm 
drains  with  manholes,  lor  the  corporation. — Mr.  G. 
Hammond    Ktherton. 

PORT  SAID.— March  1st.— For  the  construction  of 
drainage  works,  for  the  municipality. — Mr.  A.L.Webb, 
c.m.g.,  Queen  Anne's  Chambers,  Broadway,  Westmin- 
ster. 

Stores. 

STEPNEY.— February  8th.— For  the  supply  of 
bricks,  lime,  fireclay,  brooms,  cast-Iron  work,  colours., 
drainage  materials,  oilman's  goods,  Portland  cement, 
pitch,  tar,  green  oid,  bitumen,  timber,  tools,  wheel- 
wright's materials,  shoeing  horses,  squaring  and  ire- 
dre  -ing  old  paving  materials,  ballast,  uniform 
clothing,  boots,  and  disinfectants,  for  the  borough 
council.     Mr.   Geo.   W.   Clarke,   town    clerk. 

OSSETT.— February  8th.— For  the  supply  of  mate- 
rials, stores  and  workmen's  tools  required  in  the  high- 
ways, gas,  lighting,  water,  sanitary  and  educational 
departments,  for  tie-  corporation.  Mr.  T.  W.  Wilson, 
town   clerk. 

BLACKBURN.— February  8th.— For  the  supply  of 
miscellaneous  materials  and  labour,  for  the  corpora- 
tion.—Mr.  William  Stubbs,  borough  and  water  engi- 
ne, i . 

YORK.— February  8th.— For  the  supply  of  Portland 
cement,  stoneware  p^es,  sludge  press  cloths,  building 
and  -ewage  lime,  pitch  and  creosote  oil,  Yorkshire 
-tone  flags,  kerbing,  edging,  whinstone,  slag,  and  lime- 
stone cbippings,  for  the  corporation.—  Mr.  F.  W.  Spun-, 
city  engineer. 

LEIGH.— February  8th.— For  the  supply  of  grit 
:!:igs,  kerbstones,  macadam,  sewerage  pipes, 
pitch,  creosote  oil,  and  tools-,  for 
Deration.   -Mr.  W.  H.  Cowburn,  town  clerk. 

FINSBIJRY.-  February  11th.— For  the  supply  of 
granite  patent  stone,  horse  and  cart  hire,  Portland 
cement,  lime,  sand  ballast,  wood-paving  blocks,  York 
paving,  blacksmith's  work,  carbolic  acid,  castings, 
chandlery,  oil-,  stoneware  goods,  and  timber,  for  the 
borough  council. — Mr.  George  Whitehead  Preston, 
town  clerk. 

FORFARSHIRE.— February  11th.— For  the  uppl3 
of  ironmongery,  drain   pip  n  lime,  coal,  and 

gratings,  for  the  Dundee  District  Committee.  —  M  r. 
H.  A.  Pattullo,  district  clerk,  1  Bank-street,  Dundee.   ' 


EPSOM.— February  11th.— For  the  supply  of  sewer- 
age ironwork,  gulley  gratings,  fihovels,  picks,  brooms, 
forks,  disinfectants,  Portland  cement,  stoneware 
pipes,  kerbing,  channelling,  setts,  broken  granite, 
drippings,  flints,  limestone  dust,  tarred  paving,  tarred 
macadam,  coal,  coke,  hay,  corn,  straw,  bricks, 
paraffin,  artificial  stone  paving,  Thames,  ballast, 
veterinary  surgeon's  services,  tar,  pitch,  and  tea.ni 
labour,  for  the  urban  district  council.— Mr.  E.  G. 
Wilson,  clerk. 

WOOLWICH.  February  12th.-  For  the  supply  of 
ballast,  sand,  brooms,  brushes,  cement,  chandlery, 
drain  pipes,  forage,  granite  kerb,  harness,  ironmongery, 
road  material,  sewer  ironwork  and  timber,  for  the 
borough  council.— Mr.  Arthur  B.  Bryceson,  town  clerk. 

BRADFORD.— February  12th.— For  the  supply  of 
road  metal,  gullies,  earthenware  pipes,  timber  for 
sewerage,  cartage,  and  team  labour,  for  the  corpora- 
tion.— Mr.  Frederick  Stevens,  town  clerk. 

NEWPORT  (Mon.).— February  12th.— For  the  supply 
of  road  materials,  timl>er,  slates,  scavenging  brooms, 
pitch,  sanitary  ironwork  and  pipes,  for  the  corporation. 
—Mr.  Albert  Newman,  town  clerk. 

BATTERSEA.—  February  12th-  For  the  supply  of 
veterinary  attendance,  horse  hire,  materials  for  carts 
and  van  covers,  removal  of  old  tins  from  depot, 
harness  material,  paints,  painters'  sundries,  varnish, 
tools,  ironmongery,  granite-macadam,  tarred  slag 
macadam,  .gravel,  tar  paving,  York  paving,  Thames 
ballast,  sand,  stoneware  pipes,  timber,  bricks,  cement, 
lime,  slates.,  iron  castings,  iron  bars,  disinfectants, 
coal,  coke,  soaps,  and  oils,  for  the  borough  council.— 
Mr.  W.  Marcus   Wilkins,  town,  clerk. 

RAWTENSTALL.— February  13th.— For  the  supply 
of  road  metal,  earthenware  pipes,  gullies,  timber, 
pitch,  creosote  oil,  disinfectants,  Portland  cement, 
iron  castings,  flags,  setts,  tools,  brushes,  horse-shoe- 
ing, and  carting,  for  the  corporation. — Mr.  James 
W  hail  ley,  town   clerk. 

NORTHAMPTON.— February  15th.— For  the  .supply 
of  broken  granite,  granite  kerb,  setts,  artificial  stone 
paving,  stoneware  pipes,  gullies,  Portland  cement, 
ironmongery,  tar  paving,  tar-macadam,  blue  brick-, 
brooms,  coal,  iron  castings,  timber,  and  team  labour, 
for  the  corporation. — Mr.  Herbert  Hankinson,  town 
(derk. 

HALIFAX.— February  17th.— For  the  supply  of 
stores  required  in  the  electricity  department,  for  the 
corporation.— Mr.   Percy  Saunders,  town   clerk. 

RICHMOND  (Surrey).— February  1.7th.— For  the 
siupply  of  ironfounder's  work,  brooms,  forage,  road 
materials,  harness,  and  team  labour,  for  the  cor- 
poration.— Mr.   Henry  Sagar,  town   clerk. 

LEEDS. — February  17th. — For  the  supply  of  requi- 
sites for  the  tramway  department. — Mr.  J.  B.  Hamil- 
ton, general   manager. 

FROME.— February  17th—  For  the  supply  of 
scavenging  brushes,  cement,  limestone,  tools,  kerb- 
ing, channelling,  pennant  and  concrete  flagging,  for 
the  urban  district   council. — Mr.   H.    E.   Ames,  clerk. 

ECCLES.— February  18th.— For  the  supply  of  setts. 
flags,  kerbs,  broken  rubble,  granite  and  macadam 
drippings,  prepared  tar  limestone,  limestone  cube 
ohippings,  gravel,  cinders-,  castings,  pitch,  creosote, 
tar,  Simpson's  patent  street  gullies,  stoneware-pipe 
gullies,  stoneware  pipes,  bends,  junctions,  mortar, 
and  channel  stones,  for  the  corporation. — Mr.  Edwin 
Pa  ikes,  town  clerk. 

GOOLE.— February  19th.— For  the  supply  of  road 
metal  (Guernsey  granite  and  chippings).  granite  setts, 
slag,  hardcore,  concrete  flags,  York  flags,  kerb, 
channel,  stoneware  pipes,  Portland  cement,  tar-mac- 
adam, b rough  gravel,  coal  and  bricks,  for  the  urban 
district  council.— Mr.  C.  G.  Bradley,  engineer  and 
surveyor. 

LEEDS.- -February  I9l.h.— For  the  supply  of  rerpii- 
sites  for  the  electricity  department.-  Mr.  Robert  E. 
Fox,  town  (derk. 

LEEDS.— February  20th.— For  the  supply  of  cement, 
earthenware  drain  pipes,  sewer  ironwork,  galvanised 
dirt-boxes,  and  sewer  ventilating  columns,  for  the 
corporation.   -Mr.   W.  'I'.  Lancashire,  city  engineer. 

WESTMINSTER. -February  20th.— For  the  supply 
of  haliait,  sand,  hoots,  bricks,  brooms,  road  repairs, 
cement,  lime,  coal,  disinfectants,  drysaltery,  flag-, 
broken  granite,  setts,  kerb,  channels,  stoneware 
gullies,  iron  castings,  sewerage  and  drainage  works, 
tarpaulin,  and  wood  blocks,  for  the  corporation. 
Mr.  John  Hunt,  town  clerk. 


lbi    7.   L918. 
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CROYDON.— February  20th.— For  the  -supply  of 
road  materials,  Portland  cement,  cartage,  brooms, 
and  stoneware  pipe-,  for  the  rural  district  council.— 
Mr.  Ernest  John  Gowen,  deck. 

CAMBRIDGE— February  25th.— For  the  s-upplyof 
timber,    stonewa  Portland    cement,    grave!, 

sand,  brooms,  paint,  haulage,  and  horses,  for  the 
corporation.    -Mr.  J.  E.  L.  Whitehead,  town   clerk. 

SOUTHEND-ON-SEA.— February  26ili.— For  the 
ply  of  stoneware  pipes,  bends,  flints,  bricks, 
gravel,  timber,  ironmongery,  paint-,  cement,  team 
labour',  forage,  tar  paving,  tar-macadam,  iron  cast- 
Is  a  b,  channel,  broken  Guernsey 
granite,  broken  granite,  pitch,  harness,  brooms  iron 
and  steel,  di  in*  «taai  for  the  eoerporation.— Mr. 
H.   J.   Worwood,   town    clerk. 

WINCHESTER— February  27th—  For  the  smpplj 
of  broken  granite  drippings,  bass  brooms,  Portland 
cement,  coal,  coke,  stoneware  drain  pipes,  and  con- 
crete paving  slabs,  for  the  corporation.— Mr.  Thomas 
Holt,   town  clerk. 

GUILDFORD.— March  5th.— For  the  supply  of 
broken  granite,  ehippings,  granite  setts,  Duarax cubes, 
brooms,  brushes,  cast-iron  pipes,  flints,  galvanised 
steam  tubes,  disinfectants,  horse  hire,  cartage,  iron 
castings,  ironmongery,  oils,  pitch,  tar,  Portland 
cement,  lias  lime,  stoneware  pipes,  and  shoeing,  for 
the  corporation.— Mr.  A.   D.  Jenkins,  town  clerk. 

Miscellaneous. 

LONDON.— February  17th.— For  the  cartage  of  im- 
port and  export  goods,  and  the  supply  of  vans  i  arl 
and  trolleys,  for  the  Port  Authority.— Mr.  F.  Ayliffe, 
secretary,   109  Leadenhall-street,   E.C. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

TJw  Editor  invitit  t)w  co-operation  0/  SnEVETOB  r«ad«ri  with  ■  vitvt 
t*  malting  th$  in/ormatien  givm  undtr  this  ft«ad  at  compU'.t  *.ni 
•cettrat*  «  p»wiK«. 


*  Accepted,    t  Recommended  for  acceptance. 
ABERGELE.— For  work  in   connection  with  sanitary   conveniences, 
shelter,  jetty,  pumping  installation,  sewerage  works,  and  cast-iron 
turf  ace-water  drain,  for  the  urban  district  council. — Mr.  M.  R.  Jones, 
surveyor: — 

G.  P.  Trentham,  Birmingham £2,596 

G.  Salt,  Deganwy* 2,212 

Jones  &  Pritehard,  Abergele       1,914 

B.  Lunib,  Old  Colwyn        1,783 


BERMOND8EY.— For  a  heating  installation  at  the  "  Paragon,"  for  the 
London  County  Council : — 

F.  Burkitt,  Borough          £1,10" 

J.  Yetton  &  Co.,  Limited,  Limehouse 850 

E.  Deane  &  Beal,  Limited,  London-bridge 805 

Tilley  Brothers,  Kingsland-road         797 

Hayward  Brothers  &  EcksteiD,  Limited,  Borough*          751 


CAMBERWELL.— For  a  heating  installation  at  the  School  of  Arts  and 
Crafts,  for  the  London  County  Council  :— 

Palowkar  &  Sons,  Queen-street 

Arding  &  Dyne,  Southwark        ..        

J.  Yetton  &  Co.,  Limited,  Limehouse  

Tilley  Brothers,  Kingsland-road  

J.  &  F.  May,  Linoom's-inn         

The  Brightside  Foundry   &  Engineering  Company,  Limited, 

Westminster      ..  

C.  P.  Kinnell  &  Co.,  Limited,  Southwark      

W.  G.  Cannon  &  Sons,  Limited,  Southwark  

Cannon  &  Hefford,  Peckham      

G.  &  E.  Bradley,  Lever-street* 


£1,675 
1,500 
1,430 
1,295 
1,209 

1,251 
1,2:0 
1,245 
1,223 
1,181 


CAMBERWELL. -For  a  heating  installation  at  Leipsic-road,  for  the 
London  County  Council :  — 

Palowkar  &  Soiis,  Queen-street £1,152 

J.  Grundy,  Limited,  City-road 1,097 

J.  Yetton  &  Co.,  Limited,  Limehouse 1,050 

W.  G,  Cannon  &  Sor.s,  Limited,  Southwark 1,025 

Hayward  Brothers  &  Eckstein,  Limited,  Borough 982 

J.  <fc  F.  May,  Lincoln's-inn          ...  959 

The    Brightside  Foundry  &  Engineering   Company,  Limited, 

Westminster     957 

Cannon  &  Heilord,  Peckham      9j7 

Strode  &  t'o.,  Osuabnrgh-street 928 

H.  J.  Cash  &  Co.,  Limited,  Westminster*    924 


HACKNEY. -For  a  heating  installation 

London  County  Council:  — 
The  Wembley  Heating  Company,  Limited,  Wembley 

J.  Grundy,  Limited,  (Jity-road     

G.  &E.  Bradley,  Lever-street        

Shelby  Manufacturing  Company,  Peckham 

Palowkar  &  Sons,  Queen-street 

L.  Norden,  Forest-gate*      


Craven  Park,"  for  the 


£124 
1  7 
110 
105 
102 


HACKNEi\-For  a  heating  installation  at  the  "  Shacklewell,' 
London  County  Council:  — 

G.  Barker,  Whitechapel      

C.  R.  Price,  Bishopsgate      

G.  Butters,  Hackney 

W.  Silk  &  Son,  Hoiiierton 

F.  Bull,  Upper  Clapton        

E.  Lawrauce  &  Sons,  Limited,  City-road        

Vigor  &  Co.,  Poplar 

J.  0,  Mather,  Islington*      


HARROGATE. -For  the  extension  of  the  royal  pump-room,  for  the 
town  council. -Mr.  C.  E.  Rivers,  borough  surveyor:  — 

ExCiVATORS    AND    MASONS  :  — 

C,  Dawson  &  Son,  £408  ;  T.  Godfrey,  £:J40 ;   A.  Hymas,  £356;  Kershaw 
&  Hill,  £319;  G.  Wiuterbiuti,  £321;  C.  A.  Nettleton,  £320.* 
Carpenters  ash  Joiners: 

J.  W.  Rudd,  £569:  J.  W.  Taylor,  £559;  G.  H.  Carrick,  £349;  J.  Allen  & 
Sons,  £519;  G.  VV.  Ledger,  £510;  F.  Harvey,  £505;  W.  Watson, 
£199.* 

Gl.A7.IF.K3  ;  - 

Atkinson  &  Sons,  £221;  W.  Ballerby,  £204  ;  ('.  Scholes,  £203  ;  Foster  & 

Sons,£19-i;  G.  Thompson,  £192:  C  A.Allen,  £181;  T.  Rayner,  £184; 

J.  Croft,  £170;  Hraithwaiie  &  Co.,  £177.* 
Painters: — 
Goodall's,  Manchester,  £92;  H.  Eshelby,£90;I.  Brown,  £78;  Broadbar.k 

&  Son,   £76;   Holdsworth,   Shipley,  £72;   Topham   Brothers,  £67 ; 

Decorative  Supply  Company,  £59  ;  Morley  &  Son,  £59;   Noddinps  6, 

Son,  £58;  W.  Norman,  i52.* 

FIBROUS  Plaster:  — 
G,  II.  Bankarts  &  Co.,  London,  £150  ;  H.  H.  Maityn  &  Co.,  Cheltenham, 

£117;   Goodalls   Limited,    Manchester,  £260;     R.      Fortune,    £265; 

J.  Tarner  &  Co.,  Liverpool,  £250  ;  F.  De  Jong  &  Co.,  London,  £214  ; 

Rae,  Pixton   &    Co.,   London,  £218;   J.   Dobson,   Leeds,  £215;  A. 

Calverley    &    Son,   *H8 ;    Waring    &   Gillow,    Manchester,    £180; 

W.  H.  Hern, Limited,  Bradford,  £163.* 

iEONl-'OUNDEKS:  — 

Macfarlane  &  Cj.,  £1,511;  J.  Allei  (sen.)  4  Son,  Limited,  Glasgow, 
£1,300;  Lion  Foundry  Company,  Glasgow,  £1,180;  O.  Atkinson  & 
Sons,  £1,160;  Sloan  &  Davidson,  Stanningley,  £1,020;  Carroll  & 
Co  ,  Stirling,  £926  * 

Copper  Roofing:— 

Braithwaite  &  Co.,  £315  ;   Jfiwart  &  Ce.,  £429  ;   Braby's,  Limited,  £332.* 


HEBDEN  BRIDGE.— Accepted  for  works  of  paving,  for  the  urbi 
district  council.  -  Mr.  T.  Waddingbam,  surveyor:— 

W.  H.  Worthington,  Limited,  Manchester. 


HESTON.— For  the  supply  of  tar  and  Tarvia,  for  the  urban 
council : — 

Tar.  Pel- 
Smart  &  Sou,  Poplar     

Forbes,  Abbot  &  Co  ,  Limited,         

Catchpole  &  Sons,  Kotherhithe'       

Crow  &  Sons,  West  Ham        

Grindley  &  Co.,  Limited,  Poplar     

Takvia. 
Bristowe  &  Co.,  Limited         


district 
Gallon. 

a. 

4; 
4} 

1,; 
4; 
4,' 


NE WRY.— For   additions    to    the    town    hall,  for  the  urban 
council:—  • 

H.&  J.  Maitin,  Belfast 

11.  Savage,  Newry 

W.  J.  Campbell  &  Son,  Belfast 

J.  Wynne,  Dundalk  

Thornbury  Brothers,  Belfast 

J.  &  W.  Stewait,  Belfast 

D.  Neary,  Newry 

W.  J.  Colville,  Newry       

J.  Graham,  Dromore         

P.  McAleenan,  Castlewellan       

P.  Ritchie,  Belfast 

1.  Copeland,  Beltast*         


district 

£5,200 
4,695 
3,997 
3,982 
3,b08 
3,750 
3,648 
3,632 
3,020 
3,600 
3,550 
3,300 


NORWOOD.— For  a  heating  installation  at  the  Strand  School,  for  the 
Loudon  County  Council: — 

Palowkar  &  Sous,  Queen-street £1,872 

Tilley  Brothers,  Kingsland-road  1,8.58 

B.  Harlow  &  Son,  Macclesfield h 777 

J.  C.  Christie,  Aldgate  

J.  Yettou  &,  Co.,  Limited,  Limehouse 

G.  &  E.  Bradley,  Lever-street 

W.  G.  Cannon  &  Sons,  Limited,  London-road 

Brightside    Foundry    and    Engineering    Company,    Limited, 

Westminster      

A.  Macintosh  &  Sons,  Limited,  Cambridge  

H.  J.  Cash  &  Co.,  Limited,  Westminster     

C.  P.  Kinnell  &  Company,  Limited,  Southwark* 


1,720 
1,619 
1,595 

1,497 
1,422 
1,398 

1,325 


PADDINGTON.— The  following  contracts  have  been  accepted  by  the 
borough  council : — 

H.  Boyer.— Scavenging,  slopping,  washing,  gritting,  &c,  £3,207. 
G.  E.  Cloke.— Removing  and  disposing  of  house  refuse,  &c,  £2,150. 
J.  Latter.— Street  watering,  £955. 


ROMFORD— For  the   supply  of    blue  Guernsey  hand-broke 
for  the  urban  district  council.— Mr.  T.  Turvey,  surveyor:— 


Brookes,  Limited,  Westminster 

Fry  Bi  others,  Greenwich        

A.  &  T.  Manuelle,  Gracechuich-street 
J.  Mowlem  &  Co.,  Westminster 
W.  Griffiths  &  Co.,  Bishopsgate 


granite, 


Per  ton. 

B. 

(1. 

15 

0 

14 

9 

14 

7 

14 

0 

ST.  PANCRAS.— For  a  heating  installation  at  the  county  secondary 
school,  for  the  London  County  Council ;  — 

Palowkar  &  Sons,  Queen-street 

Strode  &  Co.,  St.  Pancras..-        

C.  P.  Kinnell  &  Co.,  Limited,  Southwark 

Tilley  Brothers,  Kingslaud-rcad  

J.  C.  Christie,  Aldgate  

J.  Yetton  &  Co.,  Limited,  Limehouse 

McLaughlin  &  Harvey,  Limited,  Brecknock-road 

J.  Grundy,  Limited,  City-road 

Korting  Brothers,  Limited,  Westminster    ... 
H.  J.  Cash  &  Co  ,  Limited,  Westminster 

J.  &  F.  May,  Lincoln's  Inn-fields  

G.  &  E.  Bradley,  Lever-street    

Brightside    Foundry     and    Engineerin 
V\  estmi  aster* 


Company,    Limited, 


£1,980 
1,057 
1,625 
1,012 
1,608 
1,590 
1,573 
1,467 
1,432 
1,422 
1,419 
1,417 

1,653 


SOUTHEND.— The  following  tenders  have  been  accepted  by  the 
corporation  for  the  inaliing-up  of  streets  under  the  Private  Street 
Werks  Act  :— 

Warrior-square  West.— W.  lies £623 

Warrior-square  East.— W.  lies 515 

St.  Mary's-road  (Section  2).— W.  Buxton         487 

Claremout-road  (Section  3).— W.  Buxton        458 

The  Tender  of  Millar's  Timber  and  Trading  Company,  Limited,  for 
the  supply  of  Jarrah  wood;sleepers  for  the  extension  of  the  tramways 
from  the  White  Horse  to  Thorpe  Bay,  at  5s.  lOd.  per  sleeper,  has 
been  accepted.  It  is  estimated  that  approximately  1,^00  sleepers 
will  be  required. 
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THIRSK.— The   following   tenders  have   been  accepted    by  the  rural 

district  council : — 
Whinstone—  Cradock  &  Co.,  Limited,  7s.  Id  .  9s.  Sd.,  5s.  6d.,  5s.  9d.  per 

ton  ;  Ord  &  Maddison,  7s.  9d.,  10s.  8d.,  5s.  Ud.,  6s.  5d.  jer  ton. 
Limestone.— Ord  and  Maddison,  5s.,  I  s.  Sd.  per  ton. 
Slflc.—W.  C.  Clark,  Limited.  5s.,  5s.  2d.,  is.  lid.  per  ton ;  G.  Bradley, 
"4s  Gd     -Is  7.1. .  43.  6d.,  4s.  id..  4s.  3d.,  5s.  per  ton :  B.  Samuelson  4 
Co.,  Limited,  4s.  4d.,  4s.5d.,       .-'..   I   .  8d.,  4s.  4d„  4s.  7d.,  5s.  Id., 

Turned  slag.— B.  Samuelson,  Limited,  9s.  7>1.,  10s.  7d.,  Us.  7.1.,  Us.  lOd. 

s.nneSed  da?.— W.  C.  Clark,   Limited,  6s.  10d.,  5s.  6d.,  5s. 9d.,  Cs.  3d. 

:.  v.*.  H.  Musgrave,  4s.  9d.,  6  .  LOd.,  5s.  3d.,   is.  9d.,  6s.  3d. 

per  ton. 

Steel  slag.— Cloi 

per  ton. 


ision,  Limited,  63.  2d.,  Gs.  5d.,  5s.  lid.,  6s.  9d. 


WESTHOTJGHTON.    For    the    erection 
additions  to  stables,  for  the  urban  dii 
Hayes,  surveyor: — 

Smith  Brothers,  Blackpo.  1 

J.  Coop,  "Westhoughton      

S.  Jones,  Parnworth  

A.  Wigau  &  Son,  luce 

J.  Dickinson  &  Son,  Westbou  .hi.  ■; 

T.  Lee,  Wpsthoughton         

J.  Horrocks,  Westhougl 

W.  Darbyshire,  Wigan  


,l    steal 


roller 
til. — 3\ 


lied   and 
George 


48 1 

-171 


451 


WOBTHIHG. — For  laying  wood  paving,  for  the  corporation,— Mr.   F. 
Boberts,  boro  rreyor:— 

T.  Doner,  Plvmoiith  .£2.501 

.1.  Mowlem  &  Co  ,  Limited.  Westminster 

W.  Griffiths  &  Co.,  Limited,  Bishopssate  

Acme  Flooring  &  Paving  Company,  Victoria-park 
Improved  Wood  Paving  Company,  Queen  Vict.  r. a  street* 


2,341 
12, ill 
2,181 


MEETINGS. 

ecretaries  and   others  will  oblige   by  sending   early  notice  of  dates  oj 
forthcoming  meetings. 

FEBRUARY. 
-Chad wick  Trust  Lecture:  Mr.  H.  Percy  Boulnois,  u.ihst.c.k.,  on 

"The    Hygiene   of    the    Home,'*    Royal    Sanitary    Institute,  90 

Buckingham  Palace-road,  S.W.    8  15p.m 
-Institution    of   Municipal    and    County    Engineers:    Dinner  and 

Presentation  to  President,  Lyons'  Victoria  Mansions  Restaurant. 

6.30  p.m. 
-Institution  of  Municipal  and  County  Engineers  •■  Eastern  District 

Bleating,  New  Middlesex  County  Council  Buildings  and  Lyons' 

Victoria  Mansions  Restaurant. 
-Royal    Institute    of  British    Architects:    President's    Address   to 

Students;  Presentation  of  Prizes. 
-Surveyors' Institution :    Mr.   Win.  Woodward  on  "  Building  By- 
Laws  and  Regulations  as  Affecting  the  Housing  of  the   Working 
i."     Mr.    M.     Price   Holmes,  on   "Some    Urban    Housing 

Problems."    8  p.m. 
-Institution    of  Civil    Engineers:  Ordinary  Meeting;    papers  to  be 

read :—"  Durban   Harbour,  Sou.  h  Africa,'  by  Gatbcart  William 

Methven,  m.ihst.c.k.,  and  "  Natal  Harbour  Works,"  by  Charles 

James  Crofts,  m.ikst.c.k.,  Institution  of   Mechanical  Engineers. 

8  p.m. 
-Rotal   Sanitary    Institute:    Discussion   on  Eighth  Report  of    the 

Royal    Commission   on    Sewage   Disposal,    on    Standards  aid 

Tests    for   Sewage,    and     Sewage    Effluents    Discharging    into 

Rivers  and  Streams,  90  Buckingham  Palace-road.    7.30  p.m. 
—Junior  Inst. tnii  ii of  Engineers:  Visit  to  O.-ram  Lamp  Company's 

Works,  Hammersmith.    2.30  p.m. 
-Institution  of   Mechanical   Engineers:   Annual  General  Meeting. 

H  p.m. 
Chad  wick  Tiust  Lecture:  Mr.  H.  Percy  B  mlnois,  m.inst.c.k.,  on 

" The  Hygiene  of   the    Home,"    Royal   Sanitary    Institute,   90 

Buckingham  Palace-road,  S.W.    8.15  p.m. 
—Institution  of   Municipal  and  County   Engineers:   East   Midland 

District  Meeting  at  Newark. 
—Junior  Institution    of   Engineers:    Annual   Dinner,    Hotel   Cesil. 

6.30  p.m. 
-Institution   of    Civil    Engineers    (Students'    Meeting!:    Vernon 

Haxcourt   Lecture  on  "Canals  and  Caualised  Rivers,"  by  Mr. 

.1  A   Saner,  h.ihst.i  e     6  |  m 

-  Institute  of   Sanitary   Engineers:   Paper  by  Mr.   A.  .1.   Martin, 

u.ivst.c.k.,  f.g.s.,  "  A  I'.ea  for  Scientific  Research  in  the  Field  of 
Sewage  Purification." 
lioja!  Institute  of  British  Architects:  Mess.s.  A.  Saxon  Snell  and 
\\  m.  Mdburn,  on  "  Modern  Hospitals."     8  p.m. 

-  Chadwick  Trust  Lecture:  Mr.  H.  Percy  Boulnois,  m.isst.c  r  ,  on 

"  The    Hygiene   of   the    Home,"    Royal  Sanitary  Institute,  00 

Buckingham  Palace-road,  S.W.    8. ID  p  in. 
-Institution    of    Municipal    and    County    Engineers:    Meeting   at 

Southampton. 
—Surveyors     Institution:       Annual     Dinner,      Whitehall      Rooms. 

7  p.m. 

MA  BOH. 

-  Society  of  Engineers:  Presidential  A. 

blon  o:  Municipal  and  County  Engineers:    North   Eastern 
District  Meeting  at  Leeds. 

APRIL. 
.  -  Royal  Sanitary  Institute:  Ordinary  General  Meeting 


•1  p.m. 


APPOINTMENTS    OPEN. 

Official  antl  similar  edyer  Ice  m  write  receusd  up  to  4.3C-  p.m.  on 

,':  v.ili  bo  Inserted  !ti  tho  following  day'e  Issue,  but  those 

•    tch  are  recomn^Hdett  to  arrange  that  they 

,  by  noon  mi  Wednesdays  to  ensure 

'  ,    t  c/ summaries.    Such  advertisement* 

tied  {No.  135';  Holborn), 

to  '■■iter. 

1JOEOUGH  OF  RICHMOND  (SURREY). 
-*     The    Richn  ond    (Surrey)    Town    Council    invito 
applications    for    ;  •    of    Assistant    Borough 

Surveyor. 

.   mencing  salary   £250  per  annum. 
Age  not  to  exceed  35  years. 
Candidates   must   Lave    had    practical    exj erience    of 


such  engineering  and  building  worka  as  are  usually 
carried  out  by  a  Municipal  Surveyor,  and  must  have 
been  accustomed  to  the  control  and  management  of  an 
outdoor  staff  of  foremen  and  workmeD. 

Preference  will  be  given  to  Candidates  who  arc 
Associate  Mem!  ers  of  the  Institution  of  Civil 
Engineers. 

Candidates  must  also  be  thoroughly  conversant  with 
up-to-date  methods  of  road  construction  and  main- 
tenance, and  be  competent  to  set  out  and  superintend 
works  during  construction. 

The  person  appoint  d  will  be  required  to  attend 
certain  Committee  Meetings,  held  in  the  evening. 

A  list  of  duties,  conditions  of  appointment,  and  Form 
of  Application  will  be  furniehed  to  intending  candidates 
by  the  Borough  Surveyor,  Town  Hall,  Richmond 
(Surrey),  on  receipt  of  an  addres;ed  foolscap  envelope. 

Canvassing  Members  of  the  Council  is  strictly  pro- 
hibited, and  will  disqualify. 

Applications,  endorsed  "  Assistant  Borough  Surveyor," 
must  reach  the  undersigned  not  later  than  Wednesday, 
the  19th  February,  1913. 

HENRY  SAGAR. 

Town  Clerk. 

Town  Hall, 

Richmond,  Surrey, 

28th  January,  1913. 


COUNTY  BOROUGH  OF  BURNLEY. 
The  Corporation  of  Burnley  invite  application 
for  the  .appointment  of  Architectural  Assistant  in 
bheir  Borough  Engineer  and  Surveyor's  Department, 
at  a  wage  of  £2  15s.  per  week.  Candidates  must 
have  a  thorough  knowledge  of  Construction,  and 
must  be  accustomed  to  taking  out  Quantities  and 
\ I  ea  sum  ng'-up  work. 

Applications,  An  candidate's,  own  handwriting, 
stating  age  .and  experience,  and  .accompanied  by 
copies  of  not  more  than  three  recent  testimonials, 
must  reach  me  on  or  before  Thursday,  the  13th 
February,  1913,  the  application  to  be  endorsed 
"  Architectural   Assistant." 

PEREGRINE   THOMAS, 

Town    Clerk. 
Town  Hall,  Burnley. 

January    31,    1913. 

pOUNTY   BOROUGH   OF   SWANSEA. 

^    APPOINTMENT  OF  BOROUGH  ARCHITECT. 

The  Corporation  of  Swansea  invite  applications  for 
lite  appointment  of  Architect  to  the  Corporation  of 
Swansea,  til  a  salary  of  £500  per  annum. 

The  gentleman  appointed  must  devote  the  whole 
of  h:'s  time  to  the  duties  of  the  office;  staff  and 
accommodation  will  be  provided  by  the  Corporation. 

Applicant  must  be  a  fully  qualified  and  practical 
architect. 

Conditions  and  particulars  of  the  appointment  can 
be  had  on  application  to  the  undersigned. 

Canvassing  is  prohibited,  and  will  disqualify  any 
candidate. 

Applications,  accompanied  by  not  more  than  three 
recent    testimonials,   endorsed    "Borough    Architect," 
to  be  sent  to  the  undersigned  by  25th  February  next. 
IT.  LANG  COATH, 

Town  Clerk. 

Guildhall.  Swansea. 

January  21,  1913. 


0 


OUNTY   OF    WEXFORD. 


WEXFORD   COUNTY   COUNCIL. 


DEEPS  BRIDGE. 


CLERK  OF  WORKS  OR  RESIDENT  ENGINEER. 
The  Wexford  County  Council  invite  applications 
from  fully  qualified  persons  to  act  as  Resident  on 
the  Works  of  the  New  Bridge  about  to  be  built  at 
The  Deeps,  on  the  River  Slaney,  County  Wexford. 

Salary   will   be   at   the  rate-  of  £3  per  week,  inclu- 
sive. 

of    duties    may    be    obtained    on 
by    letter    at     my    Ollice,    Court- 


Full    particulai 

application    t1 1 

tiou  i  .   Wexford. 

(Signed)    W. 


B  \  RRY,     >:-oe. m.inst. c.i<:. 
County  Surveyor 

County  Surveyor's  ollice, 
Conrthoii.-e,    Wexford 


February  7,  1913. 


AND    COUNTY    ENGINEER. 
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PUPIL. — The  Borough  and  Waterworks  Engineer 
of  Leamington  (A.M.I.C.E.)  has  a  vacancy  in  his 
office  for  a  Pupil.— Address,  Town  Hall. 

pORPORATION  OF  ACCRINGTON. 
^  Required,  in  the  Office  of  the  Borough  Engineer,  a 
competent.  Assistant  He  must  be  a  person  of  undoubted 
ability,  well  versed  in  Municipal  work,  a  good  Draughts- 
man and  Surveyor,  able  to  prepare  Plans,  Specifications, 
Details  and  Estimates  for  all  classes  of  work  incidental 
to  a  Municipal  Office. 

Salary  £100  per  annum. 

Applications,  endorsed  "  Assistant,"  stating  age, 
experience,  and  qualifications,  accompanied  by  not  more 
than  three  recent  testimonials,  to  be  delivered  to  me  not 
later  than  Monday,  the  10th  day  of  February  next. 

Preference  will  be  given  to  those  holding  the  Diploma 
of  the  Institution  of  Municipal  and  County  Engineers  or 
kindred  Institution. 

WILLIAM  J.  NEWTON,  a.m. i.ck.,.m.s  a., 

Borough  Engineer. 
Town  Hall,  Accriugton, 

January  30th,  1913. 

pOUNTY   OF   WORCESTER. 

^     APPOINTMENT  OF   ASSISTANT   SURVEYOR. 

The  Highways  and  Bridges  Committee  of  the 
Worcestershire  County  Council  are  prepared  to  re- 
ceive applications  for  the  appointment  of  an 
Assistant  Surveyor  [or  the  Nortli-En-tern  District 
of  the  County. 

The  District  comprises  about  eighty  mill  -  of  main 
roads,  including  bridges,  and  the  Officer  appointed 
ivill  act  under  the  superintendence  of  the  County 
Road  Surveyor,  and  will  be  required  bo  live  ;it  oi 
iwar  Bromsgrove. 

The  commencing  salary  will  be  'ii~5  per  annum, 
to  oover  all  out-of-pocket  expenses  what  oever,  ex- 
cept the  necessary  books,  statione  y,  &c,  which  will 
be  provided  by  the  Council. 

The  Assistant  will  be  required  to  provide  and 
maintain  an  approved  motor-cycle  or  car.  towards 
which  be  will  be  allowed  a  sum  of  S125  per  annum. 
He  will  be  required  to  give  the  whole  of  his  time  to 
the  service  of  the  county,  and  to  give  ecurity,  if 
necessary,  to  an  amount  approved.  Insurance  pre- 
mium paid  by  the  Council. 

Applications  will  only  be  entertained  from  candi- 
dates whose  age  is  between  25  and  35,  and  prefer- 
ence will  be  given  to  those  who  are  properly  quali- 
fied, and  have  had  considerable  experience  with 
modern  methods  of  road  construction,  including 
tar-macadam,  pitch  and  tar  grouting,  tar  painting, 
&c. 

The  Conditions  of  the  Appointment  and  Forms  of 
Application  can  be  obtained  from  the  undersigned, 
and  all  applications  must,  lie  sent  in  on  the  Form 
provided,  marked  "Assistant  Surveyor,"  and  de- 
livered to  my  Office  by  10  a.m.  on  Monday,  the 
17th  February,  1913,  accompanied  by  copies  of  four 
recent  testimonials. 

Canvassing  in  any  form   will  lie  a  disqualification. 

The   Officer   appointed    musi    be   prepared    to   enter 
upon  his  duties  by  the  1st  April,  1913.  and  to  undergo 
if  required  a   medical   examination   by  an   a] 
medical  man. 

S.   THORNELY, 
Clerk   of  the   County   Council 

Shdrehall,  Worcester. 
February  3,  1913. 

piTY    OF    MANCHESTER. 

^     The  Rivers    Committee    require    the    services   of 

a    competent    Clerk   of   Works   immediately,   on     the 

Main    Drainage    Works.    Salary    £3    3s.    per    week. 

Applicants  must   be  prepared   to   work   night   duty  if 

required. 

Applications,    stating   full    particulars    as    to    expe- 
rience,  &e.,    accompanied    by    conies   of   three   recent 
tonials,  to  be  addressed  to  the  Chairman  of  the 
Rivers  Committee,  Town  Hall,  Manchester,  not  later 
than    10  am.,  on   .Monday,  February    17th,   1913. 

Canvassing,  directly  or  indirectly,  will  he  a  dis- 
qualification, 

THOMAS  HUDSON, 

Town   Clerk. 
Town   Hall,   Manchester. 
January   31,   1913. 


pITY   OF   MANCHESTER. 

^     The    Rivers    Committee    invite    applications    for 

i  lie  position  of  Outdoor  Engineering  Assistant  on 
the  Main  Drainage  Works.  Salary  £200  per  annum. 
Applications,  in  writing,  stating  experience,  with 
copies  of  three  recent  testimonials,  to  be  sent  to  the 
Chairman  of  the  Rivers  Committee,  Town  Hall, 
Manchester,  not  later  than  10  a.m.,  on  Monday, 
February  17th,  1913.  Canvassing,  directly  or  in- 
reetly,  will  be  a  disqualification. 

THOMAS  HUDSON, 

Town   Clerk. 
Town    Hall,  Manchester. 
.J  a  Hilary    31,    1913. 


APPOINTMENTS    WANTED. 


TOWN  PLANNING  OR  SPECIAL  MUNI- 
CIPAL SURVEYS.— Practical  Surveyor,  with 
long  and  varied  experience  of  special  municipal  sur- 
veys for  many  local  authorities,  is  prepared  to  assist 
Borough  Engineers  with  Town  Planning  Schemes,  &c. 
—Address:  M.,  c/o  The  Surveyor,  21  Bride-lane, 
Fleet-street,  E.C. 

GiENTLEMAN    with    London    Office   and   sound 
I      connection    among    Engineers,   Architects,   Sur- 
veyors  and   Contractors   in   London    and    district     is 
enting    a    first-class    manufacturer. 
Highest    references. — P.ox    J, 220,    office    of    The    Sub- 
■_'i   Bride-lane,  Fleet-street,  E.C. 


(Continued  on  p.  xxiv.) 


BUILDING    LAND   FOR   SALE. 

ition   of   the   Right   Honourable   the   Earl   of 
Northbrook. 
T  EW1SHAM. 

-L-i      (8  mi  le     from   I Ion  Bridge,  and  between  the 

ol   Hi  hei  G-reen  and 

of  Bromley.) 

I 'U;   SAL!:;   \:\   PRI\  VIE  1  REATY, 
either   as   a   whole  or   in    - 

THE    HIGHLY    IMPORTANT    FREEHOLD 
BUILDING   ESTATE 

>,o 

425    ACL 
adjoining    Grove    Park    Station    on    the    East,   with 
frontages   to  the   main    Bromley   Road   on   th 
•  .        q      '  E  trains  to  the  City  and 

West    End,   a  •   motor-'bus   route.    The 

ripe    J 
Garden  City  lines  or  otherwise.   Exceptional  facilities 
for  dra  nage,  wa1   t  su]  ind  ing. 

Particulars,    with     Plan       bowing     capabilities    of 
development,   from   .MESSRS.   KNIGHT,   FRANK   & 
RUTLEY,  Auctioneers  an  I  I    I  ite  Agents,  20  Hanover- 
square,  \Y.,  or  MESSRS.  WALTON  &  LEE,  to  Mount- 
Grosvenor-square    W. 


TENDERS    WANTED. 

171LY    RURAL   DISTRICT   COUNCIL. 
J    TO  GRANITE  AND  GRAVEL  MERCHANTS. 

The  Ely  Rural  District  Council,  at  their  meeting  on 
die  27th.  of  February  instant,  will  be  prepared  to  con- 
sider Tenders  for  4,210  tons  of  Granite  and  1,010  tons 
of  Gravel. 

Forms  of  Tender  may  be  had  on  application  to  Mr. 
J'.  W.  E.rliy.  District  Surveyor,  Sutton,  Isle  of  Ely. 

Sealed  Tenders,  endorsed  "Tender  for  Road  Mate- 
rial," to  be  delivered  to  me  on  or  before  Tuesday,  the 
18th  February  instant,  but  the  Rural  District  Council 
do  not  pledge  themselves  to  accept  tie  lowest  or  any 
Tender. 
Samples  must  be  sent  to  the  Workhouse,  Ely. 
By  Order, 

E.  B.  CLAXTON. 

Clerk. 
Egremont-street,  Ely. 
February  4,  1913. 
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piTY   OF   WESTMINSTER. 

^       ANNUAL  SUPPLIES  AND   SERVICES 

The  Westminster  City  Council  invite  Tenders  from 
persons  willing  to  Contract  for  the  Execution  of  the 
undermentioned  Works  and  the  Supply  of  the  under- 
mentioned Material?.  Articles,  &c,  for  the  12  months 
ending  the  31st  March,  1914:  — 
1.  Ballast   and   Sand. 


3.  Boots,   &c.   (New    and    Repairs)    (one     year    or 

three  years). 

4.  Bricks. 

5.  Brooms  and  Brushes. 

(i.  Carriageway    and    Footway    Repairs    (Asphalfce). 

7.  Carriageway  Repairs   (Macadam). 

8.  Carriageway  Repairs   (Granite    Sett    Pavement). 

9.  Carriageway    Repairs    (Wood   Pavement). 

10.  Cement  and  Lime. 

11.  Christ    Churchyard    Garden    Maintenance. 

12.  Coal  and  Coke. 

13.  Disinfectants. 

14.  Drysaltery,   Soaps,  and   Sundries.. 

15.  Dust  Baskets  (New   and  Repairs). 

16.  Flags    (Sandstone    and    Artificial). 

17.  Footway   and  Channel  (Mason's   Work). 

18.  Gas    and    Hot-water   Fittings. 

19.  Granite  (Broken). 

20.  Granite   Setts,    Kerb,    and    Channels. 

21.  Gullies  (Stoneware  Construction), 

22.  Harness  (New   and   Repairs). 

23.  Hats,  Caps,  &c. 

24.  

25.  Horse  Hire  and  Cartage  Work. 

26.  Hose   Pipe  (New  and  Repair*),   Leather. 

27.  Iron  Castings. 

28.  Petroleum  Spirit. 

29.  Painters'   Materials   and    Miscellaneous    Oils. 

30.  Pitch  and  Creosote  Oil. 

31.  Plates,    Sheets.    Bolts,    &c,    Tree     Guards     and 

Sundries. 

32.  Re-tyring   Wheels,    Repairing    Springs,    &c. 

33.  Rubber  and  Waterproof  Goods. 

34.  Sewerage  and  Drainage  (Minor  Works) 

35.  Shovels,    Picks,    Sewer    Implements,    and    Edge 

Tools, 

36.  Stencil      Paper.      Ink,      &c.      for      Duplicating 

Machines. 

37.  Stoneware  Goods. 

38.  Street  Name  Plates   (Supply  and   Fixing). 

39.  Tarpaulin. 

40.  Timber. 

4L  Tool  Handles. 

42.  Towels. 

43.  

44    Wood-paving  Blocks 
15.  Washing  Towels. 

'  ns  and  Forms  of  Tender  may  be  obtained 
"ii  application  at  the  Town  Clerk's  Office,  West- 
a  in-ster  City  Hall,  Charing  Cross-road,  W.C.,  on  and 
■ifter  Wednesday,  the  5th  February,  1913,  between 
the  hours  of  10  a.m.  and  4  p.m.  (Saturdays  10  a.m. 
and    12   noon). 

Each  Tender,  on   the  official  Form  supplied,   i     to 
be   delivered  at   the    City    Hall,   in   a    sealed    cover, 
addressed  to  the  Town  Clerk,  Westminster  City  Hall, 
Charing  Cro-.--road,  W.C..  and  marked  with  the  name 
<>f    the    Tender.    Tenders    may    be    placed    by    or    on 
behalf  of  tenderers  in  a  locked  box  at  the  City  Hall 
I    for    the    purpose.    No    Tender    will   be    re- 
ceived    after     9.30     a.m.      on     Thursday,     the    20th 
February,  1913. 
The  Contractors  will  be  bound  by  fehe  Contract,  in 
•  ■  of  -ill  workmen  employed  by  them. 

■  I  to  observe  houri  of 
labour  not  greater,  than  the  rati  -  and  hours 
nised  by  die  Association  of  Employers  and 
Employee-  and  in  practice  obtained  in  the  district 
where  the  work  i- 
Tenderers  are  pr<  hil  ted  from  I  cl  or  indirect!!; 
-  ;:■_'   M<  ml  Council    iii 

I      di  r,   and   the    Tender    of    any 
a  .   will   I'-   i  ij<  <f'  d. 
The  Council  do  not  bind  bhemselves  bo  accept  the 
■   or  any  Tender. 

JOHN  HUNT, 

Town  Clerk. 
Westminster  City  Hall, 
ing  Cross-road 
I      don,    W.C. 

•January  30,   1913. 
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EXFORD    COUNTY   COUNCIL. 


NOTICE    TO    BUILDERS    AND    CONTRACTORS. 


DEEPS  BRIDGE. 

The  Wexford  County  Council  will,  at  a  meeti 
be  held   on  February   26th   task.,   at   3  p.m.,    h      pre- 
pared to  consider  Tenders  for  the  Erection  of  a  New 
Reinforced    Concrete    Bridge   at    The    Deeps.,    on    the 
River   Slaney,    County   Wexford. 

Copies  of  Specification,  Quantities,  and  Form  of 
Tender  may  be  obtained  from  me  gratis;  copies  of 
Plans  and  Drawings  (six)  may  alro  be  obtained  on 
payment  of   £1   Is.   (non-returnable) 

The  aporoved  cost  of  the  work,  exclusive  of  the 
Bascule  Opening  Span,  but  including  Engineering 
lees  at  5  per  cent,  is  £3,750,  and  Tenders  must  not 
exceed  this  amount. 

Tenders    must    be    sent    to    the    Secretary,    County 
Council,  Courthouse,  Wexford,  and   must  reach   him 
not  later  than  the  morning  of  February  26th,  1913. 
The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

(By  order  of  the  Wexford  County  Councdl) 
(Signed)    W.  F.  BARRY,  assoc.m.inst.c.e., 
County  Surveyor. 
County   Surveyor's  Office, 
Courthouse,  Wexford. 

February  1,  1913. 


B 


AST   SUFFOLK   COUNTY   COUNCIL. 


MAIN  ROADS. 


STEAM  ROLLING. 

The  East  Suffolk  County  Council  invite  Tenders  for 
Steam  Rolling  during  the  financial  year  ending 
31st  March,  1914. 

Specification  and  Form  of  Tender  can  be  obtained  on 
application  from  the  Chief  Surveyor,  County  Hall, 
Ipswich. 

Sealed  Tenders,  addressed  to  me,  and  endorsed 
"  Tender  for  Steam  Rolling,"  must  be  delivered  at  the 
County  Hall,  Ipswich,  on  or  before  the  17th  day  of 
February,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

A.  TOWNSHEND  COBBOLD, 

Clerk  of  the  County  Council. 

County  Hall,  Ipswich. 
February  3,  1913. 

DOROUGH   OF   SOUTHEND-ON-SEA. 
13  GENERAL   STORES. 

The  Corporation  of  Southend-on-Sea  invite  Tenders 
for  the  Supply  of  the  following  Articles  for  a  period 
of  one  year  from  April  1,  1913:  — 

No.     1.— Stoneware  Pipes,  Bends.  &c. 

No.    2.— Flints,  Bricks,  Gravel,  &c. 

No.    3.— Timber. 

No.    4. — Ironmongery. 

No.     5. — Paints,  Oils  and  Colours. 

No.    7.— Cement,  Lime  and  Chalk. 

No.     8.— Team  Labour. 

No.    9.— Forage. 

No.  10. — Tar-paving  and  Tar-macadam. 

No.  11. — Iron  Castings. 

No.  12.— Granite  Kerb  and  Channel. 

No.  13. — Broken  Guermey  Granite. 

No.  14.— Broken  Granite. 

No.  J5.— Pitch  and  Creosote  Oil. 

No.   16.— Harness  Supplies  and  Sundries. 

No.  17.— Brooms  and  Brushes. 

No.  18.— Iron  and  Steel. 

Xo.  19.  — Disinfectants. 

Forms  of  Tender  may  be  obtained  upon  applica- 
tion to  Mr.  E.  J.  Klford,  m.inst.c.e..  Borough  Sur- 
veyor. Southend-on-Sea,  on  and  after  the  lOtli  inst. 

Tenders,    endorsed    "  Yearly    Contracts,"   to   be   de- 
ed  al   my  Office  not  later  than  nine  o'clock  a.m. 
on  Wednesday,  26th  inst. 

The  Corporation    will   not   be   hound   to  accepl    Hie 
t  or  any  Tender. 

By  Order, 

H.  J.  WORWOOD, 

Town  Clerk. 

Town  Clerk's  Office, 
8outhend-on-Sea. 
February    I    1913. 
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No.  1,100. 


Minutes  of  Proceedings. 


Royal  Commission 

on 
Sewage  Disposal : 
Eighth  Report. 


The  discussion  which  took  place 
at  the  Royal  Sanitary  Institute 
this  week  was  extremely  interest- 
ing in  several  respects.  In  the 
first  place,  a  member  of  the  Royal 
Commission  was  in  the  chair,  and  in  his  introductory 
remarks  gave  a  rem  me  of  the  conclusions  of  the  report, 
with  some  of  the  reasons  for  those  conclusions. 
Secondly,  two  of  the  chemists  who  have  been  carry- 
ing out  investigations  for  the  Commissioners,  and 
upon  whose  advice  doubtless  the  recommendations 
were  made,  also  contributed  to  the  discussion.  The 
essence  of  the  subject  before  the  meeting  was 
expressed  in  a  few  words  by  Dr.  McGowan  when  he 
said  that  the  purpose  of  the  standards  and  tests 
suggested  in  the  report  was  not  so  much  for  the 
purpose  of  vindicating  the  quality  of  effluents  as  to 
show  what  effect  they  would  have  upon  the  water 
of  the  river  or  stream  into  which  they  were  dis- 
charged. The  result  of  the  discussion  as  a  whole 
appears  to  show  that  while  the  principle  underlying 
these  recommendations  and  the  suggested  methods 
of  administering  them  commends  itself  to  engineers 
who  have  to  construct  and  manage  the  works  required 
for  the  treatment  of  the  sewage,  exception  is  taken  to 
them  by  some  chemists.  It  is  impossible  to  avoid  the 
thought  that  those  who  criticised  the  report  adversely 
have  not  studied  it  thoroughly  or  possibly  have  not 
understood  it  properly.  Dr.  McGowan  thought 
that  when  the  standards  and  tests  suggested  in  the 
eighth  report  have  been  more  carefully  studied 
those  who  now  criticise  them  will  probably  modify 
their  views.  From  the  remarks  made  by  the 
chairman  we  gather  that  the  appendices,  when  they 
are  published,  will  provide  much  additional  infor- 
mation wdiich  could  not  be  embodied  in  the  report. 
The  opinions  expressed  by  Mr.  J.  D.  Watson,  chief 
engineer  to  the  Birmingham  Tame  and  Rea  District 
Drainage  Board,  represent,  we  believe,  the  views  of 
the  majority  of  engineers  and  surveyors.  He 
welcomed  the  prospect  opened  up  by  the  eighth 
report  of  effecting  a  saving  of  public  funds,  and  he 
considered  this  report  a  great  step  forward  in  the 
question  of  sewage  disposal,  and  that  every  one 
should  feel  indebted  to  the  Royal  Commission  for 
the  work  carried  out  during  the  fourteen  years  of 
its  existence.  Dr.  Gilbert  Fowler,  of  Manchester, 
also  thought  that  the  two  tests  now  recommended 
give  the  best  measure  of  purity  which  could  have 
been  chosen.  He  pointed  out  that  the  aim  and 
object  of  all  sewage  works  is  to  maintain  the  river 
water   in     a   satisfactory  condition,  and  it  is  to  this 


end  that  the  standards  and  tests  have  been  esta- 
blished. He  admitted  that  the  chief  difficulty  was 
that  of  administration,  and  made  an  interesting 
suggestion  for  dealing  with  this  problem. 

Much  of  the  discussion — which  will  be  reported 
in  next  week's  issue— was  of  a. highly  technical 
character,  and  was  of  greater  interest  to  chemists 
than  to  engineers,  but  some  remarks  made  by  Dr. 
Adeney  will  appeal  with  special  force  to  all  practical 
men.  Incidentally  we  think  that  the  value  and 
extent  of  the  work  done  by  Dr.  Adeney  during  the 
past  twenty-five  years  is  not  so  well  known  as  it 
should  be.  He  stated  that  not  only  is  the  dissolved 
oxygen  test  easy  and  accurate,  but  it  discriminates 
between  the  harmful  and  harmless  impurities, 
whereas  the  old  albuminoid  ammonia  and  perman- 
ganate tests  actually  emphasise  the  harmless 
impurities  in  a  sewage  effluent  or  river  water.  The 
same  speaker  also  expressed  his  agreement  with 
what  Mr.  Watson  had  said,  and  in  view  of  the 
expression  of  opinion  upon  this  report  which 
appeared  in  our  American  contemporary  Engineering 
News,  and  which  was  quoted  by  the  chairman  on 
the  present  occasion  in  his  introductory  remarks, 
we  see  no  reason  to  alter  the  views  we  expressed  in 
these  columns  (Thk  Sceveyok,  November  29th, 
1912)  when  we  reviewed  the  eighth  report. 


Rural 
By-laws. 


The  retarding  effect  of  a  rigid 
code  of  building  by-laws  on  the 
erection  of  cottages  in  rural  areas 
has  long  been  recognised.  It  was,  therefore,  with 
complete  approval  that  we  noticed  the  issue  in 
August  last  year  of  a  circular  by  the  Local  Govern- 
ment Board  pointing  out  to  district  councils  the 
necessity  of  periodically  revising  the  by-laws  in 
force  so  as  to  keep  them  in  conformity  with  up-to- 
date  ideas  and  practice  Signs  are  not  wanting 
that  this  circular  is  producing  practical  results  For 
example,  there  will  be  found  in  another  column  of 
this  issue  some  account  of  the  points  which  have 
received  attention  in  connection  with  a  revision  of 
the  by-laws  at  Skegness.  Again,  the  subject  of 
building  by-laws  and  regulations  as  affecting  the 
housing  of  the  working  classes  formed  the  subject 
of  a  paper  by  Mr.  W.  Woodward,  f.r.i.b.a.,  at 
last  Monday's  meeting  of  the  Surveyors'  Insti- 
tution. A  cheerful  suggestion  of  Mr.  Woodward 
that  the  Local  Government  Board  should  be 
abolished   so  far  as   it  concerns  itself  about  build- 
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ings  is  perhaps  rather  a  drastic  remedy  for  any 
evils  which  may  have  been  due  to  the  Board's 
shortcomings  in  the  past.  It  reminds  us  of  the 
Chinese  method — so  delightfully  described  by 
"  Elia  " — of  roasting  a  pig  by  the  simple  device  of 
burning  down  a  house  in  which  it  had  been  incar- 
cerated. "While  we  cannot  accept  Mr.  Woodward's 
opinion  as  to  the  general  incompetence  of  those 
officials  who  are  at  present  responsible  for  the 
administration  of  by-laws,  we  are  at  one  with  him 
in  a  plea  which  he  made  for  greater  elasticity  ;  and 
we  further  agree  that  the  legitimate  functions  of 
by-laws  must  be  confined  to  procuring  "  the  safety, 
health,  and  well-being  of  the  bodies  of  the  inhabi- 
tants." Mr.  Woodward's  paper  leads  up  to  a  prac- 
tical suggestion,  as  follows  : — 

In  each  town  in  England  there  are  to  be  found  architects 
and  surveyors  in  practice  ;  most  of  them  are  members  of 
either  the  Royal  Institution  of  British  Architects  or  of  the 
Surveyors'  Institution  ;  and  I  would  set  up  in  each  town  an 
office  "(it  may  be  the  office  of  the  architect  or  surveyor) 
which  should  be  open  every  day,  at  stated  hours,  for  the 
examination  of  drawings  and  specifications  for  new  dwellings 
for  the  working  classes.  It  would  not  take  an  architect  long 
to  see  that  these  drawings  and  specifications  represented 
dwellings  which  for  planning  and  construction  were  suitable 
and  proper,  and  would  secure  healthy  dwellings.  To  provide 
for  the  settlement  of  disputes  a  tribunal  should  be  instituted 
in  each  town,  before  whom  builders  and  architects  should 
appear.  The  tribunal  should  consist  of  three  men,  one  an 
architect,  one  a  surveyor,  and  one  a  builder,  each  of  good 
repute  and  of  high  standing,  and  the  decision  of  this  tribunal 
should  be  final  and  binding  on  all  parties. 
This  suggestion  is  well  worth  consideration  and 
discussion,  although  for  our  part  we  firmly  believe 
that  the  necessity  for  the  creation  of  new  officials 
does  not  exist,  inasmuch  as  the  examination  of 
plans  would  be  quite  safe  in  the  hands  of  the 
surveyors  to  the  local  authorities — provided  the 
latter  were  unhampered  by  unduly  restrictive  by- 
laws. The  weakness  of  the  scheme  as  outlined  by 
Mr.  Woodward  appears  to  be  that  the  public  who 
are  to  be  protected  have  no  control  over  the  pro- 
posed new  official,  who  is  apparently  to  be  directly 
responsible  to  nobody  but  himself. 


The  paper  which  Dr.  Thresh 
Modern  Methods  rea(j  at  iast  Friday  evening's 
Purification  meeting  of  the  Institution  of  Muni- 
cipal and  County  Engineers  at 
Westminster  contains  a  very  valuable  summary  of 
modern  methods  of  water  purification,  together  with 
a  considerable  amount  of  information  given  by  way 
of  illustration.  The  opinions  expressed  by  the 
author  are  also  of  considerable  value  ;  for  instance, 
with  regard  to  mechanical  filters  he  emphatically 
states  that  a  long  experience  justifies  him  in  asserting 
that  the  mechanical  filter  alone  cannot  be  depended 
upon  to  purify  polluted  water  efficiently.  A  chemical 
in  the  form  of  a  coagulant  is  required.  This  process 
is  considered  as  being  less  costly  than  slow  sand 
filtration,  and  possibly  equally  efficient,  but  where  a 
higher  degree  of  purification  is  required  sterilisation 
is  found  to  be  necessary.  The  uses  of  chlorine  for 
this  purpose  are  dealt  with  at  some  length,  and  the 
author  seems  to  lay  undue  stress  upon  the  need  for 
dechlorination.  As  we  have  pointed  out  on  previous 
occasions,  the  objections  which  were  first  raised  to 
the  process  on  account  of  the  taste  and  smell  due  to 
overdosing  with  chlorine  are  generally  found  to  be 
non-existent  in  practice.  Experience  shows  that  a 
very  small  dose  of  chlorine  is  all  that  is  required 
with  a  clear  water,  and  one  has  only  to  refer  to  the 
many  instances  in  America  to  prove  that  in  most 
cases  there  is  no  need  for  dechlorination.  Dr. 
Thresh  points  to  the  growing  use  of  chlorine 
for  water  sterilisation  in  this  country.  He  con- 
siders it  certain  that  in  time  the  English  people 
will  get  over  their  prejudices  and  prefer  the 
purified  water  to  a  water  of  doubtful  quality  ;  he 
believes  that  "  within  comparatively  a  few  years 
all  waters  derived  from  sources  liable  to  pollution — 
and  very  few  people  are  really  aware  how  common 


such  sources  are — will  be  treated  with  chlorine,'"  or 
by  one  of  the  other  sterilising  processes. 

Of  the  ozone  process  Dr.  Thresh  has  very  little 
to  say  that  is  good  ;  he  regards  it  as  expensive,  and 
does  not  think  "  that  there  is  any  possibility  of  its 
being  adopted  by  any  waterworks  in  this  country." 
On  the  other  hand,  he  appears  to  consider  that 
there  is  a  great  future  for  the  ultra-violet  rays 
process,  which  he  finds  to  be  very  efficient.  Among 
a  number  of  experiments,  all  of  which  gave  excellent 
results,  a  quantity  of  sewage  filtered  through  a  jelly- 
bag  was  mixed  with  a  tank  of  London  tap-water, 
this  water  being  sterilised  satisfactorily.  There 
were  over  1,000  B.  coli  per  cubic  centimetre  in  the 
water,  and  after  treatment  the  coli  were  absent 
from  400  cubic  centimetres  throughout.  The  com- 
parative costs  of  sterilisation  by  the  three  processes 
are  given  as  '24  pence  per  1,000  gallons  with  the 
ultra-violet  rays,  '9  pence  by  the  ozone  process,  and 
'28  pence  by  the  chlorine  process.  But  until  a  plant 
has  been  installed  in  this  country  and  has  been 
submitted  to  a  prolonged  test  the  author  does  not 
think  that  any  one  would  be  justified  in  recommend- 
ing the  adoption  of  the  ultra-violet  rays.  Thus  the 
chlorine  process  holds  the  field  at  the  present  time. 


As  will  be  gathered  from  the 
Irish  Tests  article  relating  to  tests  carried 
Road  Metal  ou^  ^y  Professor  Alexander, 
which  appears  on  another  page, 
the  profession  of  highway  engineering  is  the  richer 
for  a  useful  contribution  to  knowledge,  as  the  result 
of  the  recent  work  carried  out  at  University 
College,  Cork.  Professor  Alexander's  observations 
are  as  worthy  of  attention  as  are  his  practical 
results,  and  his  further  work  in  this  subject  will  no 
doubt  be  carefully  followed  by  surveyors.  As 
regards  the  machine  which  he  uses  for  the  attrition 
test,  the  six  points  of  difference  between  this  appa- 
ratus and  that  used  by  Mr.  Lovegrove  suggest  that 
there  is  room  for  both  types,  and  that  information 
which  is  not  divulged  by  one  of  them  may  be 
obtained  by  testing  the  stone  in  question  with  the 
other  machine.  In  Professor  Alexander's  machine 
the  dust  and  chips  drop  out  of  the  barrel  as  fast  as 
they  are  formed.  This  may  be  of  advantage  in 
making  the  difference  between  the  two  types  greater 
than  it  would  otherwise  be  ;  but  it  must  be  pointed 
out  that  dust  and  chips  are  usually  present  when 
attrition  is  going  on  under  service  conditions, 
though,  it  must  be  admitted,  not  always  in  a  pro- 
portion so  large  as  in  the  case  of  a  rattler  test.  The 
relation  between  the  results  obtained  from  the 
attrition  test  and  those  found  under  service  condi- 
tions does  not  necessarily  depend  upon  the  closeness 
with  which  the  artificial  test  approaches  the 
natural  one.  If  the  results  are  proportional  they 
are  proportional,  as  was  found  to  be  the  case  with 
stones  tested  with  a  "  rattler "  by  Mr.  Hector 
Gullan,  in  Belfast,  and  used  for  streets  in  that  city. 
It  is,  of  course,  well  known  that  some  stones  give 
results  under  the  attrition  test  which  are  not  borne 
out  by  their  behaviour  on  the  road,  and  it  is 
by  designing  new  forms  of  testing  apparatus  that 
engineers  are  most  likely  to  be  able  to  reduce 
the  number  of  materials  the  nature  of  which  cannot 
be  tested  in  the  laboratory.  As  regards  Professor 
Alexander's  references  to  limestones,  it  must  be 
pointed  out  that  the  rattler  test  is  notoriously 
untrustworthy  as  a  guide  to  the  value  of  these 
stones  as  materials  for  road  crusts,  or  as  a  measure 
of  their  actual  wear  resistance  in  service.  "  Equally 
dangerous  is  it  to  generalise  in  the  matter  from 
observations  of  the  behaviour  of  a  few  kinds  of 
limestone.  Professor  Alexander's  remarks  on  the 
results  of  his  experiments  demand  more  careful 
consideration  than  can  be  given  them  at  the  moment, 
and  we  hope  to  be  able  to  return  to  the  subject  of 
tests  of  road  metal  on  a  future  occasion,  and  to 
compare  his  results  with  those  of  other  investi- 
gators. 
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Urban 
Housing:. 


A.mong  tlio  many  useful  statis- 
tical tallies  which  have  been  issued 
as  a  result  of  the  Census  of  1911, 
one  of  the  most,  interesting  in  regard  to  housing  con- 
ditions in  the  Metropolitan  area  is  that  which  shows 
the  percentage  increase  or  decrease  of  population  in 
each  borongh  during  the  decennial  period  1P01-1911. 
This  table  shows  that  in  all  the  inner  districts  of 
London  there  has  been  a  marked  decrease  in  the 
population,  and  that  this  has  been  accompanied  by  a 
corresponding  increase  in  those  districts  which  form 
an  outer  ring,  known  as  "  Greater  London."  At 
present  (his  outward  tendency  shows  few  signs  of 
abating,  although  it  may  fairly  be  predicted  that  if 
more  efficient  and  comfortable  housing  accommoda- 
tion were  provided  the  inner  districts  would  again 
attract  the  workers.  The  proper  development  of 
the  inner  ring  was  the  theme  of  a  paper  on  the 
subject  of  Lilian  Housing,  read  by  Mr.  Montague 
Price  Holmes  at  a  meeting  of  the  Surveyors'  Insti- 
tution on  Monday  last.  Mr.  Holmes  pointed  out 
that  in  many  of  those  inner  districts  the  original 
building-  leases  are  now  expiring',  and  that  many 
large  ground  landlords  will  consequently  be  in  a 
position  to  deal  with  considerable  areas  and  carry 
out  extensive  improvements.  Having  regard  to  the 
general  movement  of  population  indicated  by  the 
Census  returns  quoted,  it  may  well  be  asked  what  is 
tlie  best  method  of  re-development  to  be  adopted  ? 
It  may  be  taken  as  axiomatic  that  the  separate 
cottage  is  in  every  way  to  be  preferred  to  the  tene- 
ment house  or  block  dwelling  for  a  respectable 
working-class  family.  Hitherto  it  litis  generally 
been  assumed  that  the  high  value  of  land  in  central 
districts  makes  the  erection  of  small  houses 
impracticable  from  a  business  point  of  view.  The 
present  position,  however,  is  that  this  inner  belt  of 
hind,  while  not  being  absorbed  for  commercial  or 
business  purposes,  is  being  deserted  by  its  former 
lesidents.  Its  value,  therefoie,  must  very  speedily 
depreciate,  and  Mr.  Holmes's  conclusion  is  that  it 
may  be  good  business,  as  well  as  iu  the  interests  of 
the  working  classes,  to  utilise  this  land  for  the 
election  of  small  houses  suitable  for  occupation  by 
working-class  families.  Mr.  Holmes' paper  was  of 
a  thoughtful  character,  and  we  are  fully  in  accord 
with  its  rawin  conclusions. 


The  presentation  on  Friday  to 
An  interesting  th  president  of  the  Institution 
Presentation.        „  ,/     .  .     ,        ,  r,  „ 

(if   Municipal   and  County   iimgi- 

neers  (Mr.  R.  J.  Thomas),  on  the  occasion  of  his 
approaching  marriage,  was  the  happy  culmination 
of  a  happy  thought  well  conceived  and  well  carried 
out.  It  was  essentially  a  testimony  to  the  regard 
and  respect  which  is  felt  for  the  president,  profes- 
sionally and  personally,  by  members  of  the  Institu- 
tion of  all  ranks — not  least  notably,  the  juniors. 
There  is  no  doubt  that  if  donations  had  been 
accepted  from  a  wider  held  the  gift  available  would 
have  been  of  much  greater  intrinsic  value,  but  no 
fault  will  be  found  with  the  principle  of  confining 
the  appeal  to  the  loyal  body  of  which  the  president 
is  such  a  distinguished  chief.  It  was  readily 
responded  to  by  an  overwhelming  majority  of  the 
members,  many  of  them  stationed  in  most  distant 
parts  of  the  world,  and  was  evidently  accepted  as  a 
tribute  which  it  is  given  to  few  to  deserve — and  to 
win.  Perhaps  we  may  be  permitted  on  the  occasion 
to  say,  on  behalf  of  those  who  were  not  qualified 
to  be  included  as  donors  towards  the  testimonial, 
that  our  good  wishes  go  with  it  none  the  less  whole- 
heartedly. 


Councillors 


We  have  frequently   taken  occa- 
sion to  point  out  that  members  of 
individuals,      local    authorities    have   no   powers 
or  privileges  as  individuals  unless 
invested    with    particular    duties    or    functions    by 
special    authority    of  council    or  committee.     It  is 
necessary  that  this  should  be  clearly  understood,  as 


in  practice  there  are  many — still  far  too  many — 
such  members  who,  ijita  members,  think  they  are 
entitled  at  all  times  and  on  all  occasions  to  dictate 
to  or  interfere  with  paid  servants  of  the  council. 
Put  briefly  and  bluntly,  these  members  are  pests 
and  sources  of  mischief-making  and  annoyance. 
We  raise  the  point  again  because  it  has  been 
curiously  brought  to  mind  by  the  sad  and  direct 
result  of  such  a  misconception  of  privilege  as  has 
just  happened  at  Molesey.  Here  a  member  of  the 
Fire  Brigade  Committee  took  upon  himself  to  test 
the  Efficiency  of  the  brigade  by  calling  them  out 
on  a  false  alarm.  Unfortunately,  one  of  the  firemen 
who  responded  on  the  occasion  caught  a  chill, 
which  resulted  in  his  death  within  a  few  days.  We 
add  do  word  of  reproach  to  the  councillor  in 
question,  who  acted  in  what  he  conceived  to  lie  the 
public  interest  and  in  accordance  with  what  he  con- 
ceived to  be  his  right  as  a  member  of  the  Fire 
Brigade  Committee.  He  admits  his  error  of 
judgment,  and  has  expressed  his  contrition  in 
practical  form.  Put  the  moral  remains,  and  we 
hope  it  will  be  taken  to  Peart  by  councillors  all 
over  the  country. 


The  Orphan 
Fund. 


Llsewhere  we  publish  a  brief 
note  of  the  proceedings  on 
Friday  last  of  the  committee  of 
the  Orphan  fund  of  the  Institution  of  Municipal 
and  County  Engineers.  It  will  be  welcome  news  to 
the  profession  generally  to  learn  that  the  finances 
of  the  fund  make  a  somewhat  better  showing  for 
las!  year  than  for  the  preceding  year — in  fact  are 
satisfactory  enough'  to  enable  the  committee  to 
make  grants  to  the  considerable  amount  of  £155 
towards  the  maintenance  and  schooling  of  orphans 
of  deceased  members.  What  a  godsend  this  will 
be  to  widows  left  with  a.  mere  pittance  it  is  not 
difficult  to  realise,  and  subscribers  to  the  fund  will 
surely  feel  rewarded  for  any  sacrifice  they  have 
made  when  they  picture  the  relief  they  are  bringing 
to  many  a  straightened  home.  We  particularly 
welcome  this  item  of  news  as  somewhat  of  an  inno- 
vation— to  our  mind  a  very  wise  and  effective 
one.  It  is  well  that  periods  of  twelve  months  should 
not  pass  without  news  of  the  activities  of  the  fund, 
and  it  can  do  it  nothing  but  good  to  let  its 
supporters— and  potential  supporters — know  at 
shorter  intervals  that  the  committee  and  Mr.  ( >. 
Claude  Robson,  the  ever-active  hon.  secretary  and 
treasurer,  are  daily,  so  to  speak,  striving  to  make  it 
a  real  and  substantial  help  to  the  needy. 


It  must  be   very  clearly  under- 

the  Poad  Board    stocd   that  the  interim  nature  of 

Trials  of  t|ie  renort  recently  issued  by  the 

rtoad  Surfacing     r>      ,  »  ^        ,  J,         ,   ,  ■    •      . 

Materials.        Road    Boiird;    aild    re,lat!,lo'     *° 

trials  of  road   materials,  is   fully 

recognised  in  all  that  has  been  written  about  it  in 
our  pages.  The  nature  of  the  report  was  indicated 
in  our"  issue  of  Januaiy  2ith,  the  reports  on  the 
different  sections  at  Sideup  were  summarised  in  our 
issue  of  January  31st,  and,  owing  to  pressure  on 
our  space,  we  were  obliged  to  defer  to  the  following- 
issue  a  review  of  these  trials,  with  comments  sug- 
gested by  what  seemed  the  most  significant  passages 
in  the  report.  As  regards  the  trials  in  the  boroughs 
of  Wandsworth  and  Pulham  a  summary  and  review- 
will  be  found  in  the  present  issue.  Since  the 
importance  which  attaches  to  these  trials  is  unques- 
tioned, and  since,  we  hope,  our  appreciation  of  the 
skill  and  care  with  which  they  have  been  conducted 
is  evident  from  our  own  reviews  and  from  the  space 
which  we  have  given  to  it,  it  is  unnecessary  to  say 
more ;  the  only  consideration  of  general  application 
which  need  be  specially  insisted  upon  being  the 
distinction  which  must  be  drawn  between  the  signi- 
ficance of  trials  such  as  those  at  Sideup  and  the 
more  definitely  scientific  series  of  tests  carried  out 
<ts  a  series  in  Fulhani, 
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Tests  of  Road  Metal. 

By  Prof.  C.  W.  L.  ALEXANDER,  assoc.m.ixst.c.e.,  University  College,  Cork. 


In  December,  1911,  the  writer  communicated  with  a 
number  of  engineers  and  quarry  owners  with  a  view 
to  obtaining  samples  of  stone  for  submission  to  an 
impact  and  attrition  test  in  the  Olsen  Rattler  installed 
in  University  College,  Cork.  His  request  was  readily 
responded  to,  and  he  is  thus  enabled  to  present  the 
appended  results,  which  may  prove  of  some  interest 
to  those  engaged  in  the  making  and  maintenance  of 
roads. 

This  form  of  test  has  generally  been  applied  in 
comparatively  small  closed  cylinders,  such  as  that  used 
by  Mr.  Lovegrove  at  Hornsey— a  drum  of  11  in.  dia- 
meter, charged  with  4lb.  of  metal,  and  rotated  for 
8  000  revolutions  in  400  minutes.  The  Deval  machine 
has  a  cylinder  about  20  cm.  diameter  and  34  cm.  long, 
revolving  round  a  diagonal  of  the  rectangular  section 
of  the  cylinder  for  10.000  times  at  from  30  to  33  revo- 
lutions per  minute.     The  charge  is  5  kilogrammes. 

The  author's  machine  is  one  generally  employed  in 
the  impact  and  attrition  tests  for  paving  bricks.  It 
is  a  barrel,  20  in.  long,  28  in.  in  diameter,  whose  cross- 
section  is  a  fourteen-sided  polygon,  with  -J-in.  slot 
between  each  of  the  staves  forming  the  sides.  The 
ends  are  solid,  and  the  barrel  revolves  about  a  hori- 
zontal axis  parallel  to  its  length. 

The  charge  is  1001b.  of  metal,  together  with  100 
standard  cast-iron  cubes,  each  weighing  about  1  lb.  If 
the  charge  should  be  less  the  number  of  these  cubes 
is  correspondingly  reduced.  The  test  lasts  about  55 
minutes,  and  the  number  of  revolutions  is  1,800. 

The  cylinder  is  enclosed  in  a  large  casing  in  the 
corner  of  the  laboratory  to  deaden  the  noise  and  to 
shut  in  the  dust.  The  space  between  the  double  walls 
is  filled  with  peat,  and  a  counter  is  attached  to  the 
wheel  to  record  the  exact  number  of  revolutions. 

When  the  1,800  turns  have  been  given,  and  after 
sufficient  time  to  allow  the  dust  to  settle  has  elapsed, 
the  door  is  opened  and  a  tray  is  withdrawn  from 
below  the  cylinder.  This  contains  the  debris  that  has 
passed  through  the  i-in.  slots.  It  is  sieved  on  a  riddle 
of  |-in.  mesh,  and  hitherto  the  author  has  put  this 
resultant  through  a  50  by  50  sieve,  the  emerging 
medium  being  a  fine  powder  like  cement.  It  seems 
sufficient,  however,  to  classify  the  products  of  the  test 
as— (a)  "Metal" — that  is,  stone  over  Jin.,  the  great 
bulk  being  simply  rounded  stones  of  about  2-m.  dia- 
meter; (6)  "  chips,"  between  -J  in.  and  \  in. ;  (c)  "  dust," 
matter  below  £in. 

It  will  be  seen  that  this  test  differs  from  Mr.  Love- 
grove's  in  several  respects:  — 

(1)  The  amount  of  metal  is  twenty-five  times  as 
great. 

(2)  The  angular  speed  is  over  50  per  cent  greater, 
and  the  peripheral  speed  is  over  four  times  as  great. 

(3)  The  number  of  revolutions  is  £ths  OI  those  at 
Hornsey. 

(4)  The  dust  and  chips  drop  out  of  the  barrel  at 
once,  instead  of  being  retained  and  of  assisting  in  the 
grinding  action. 

(5)  The  operation  can  only  be  conducted  on  the 
dry  metal. 

(6)  The  presence  of  the  cast-iron  cubes  greatly  in- 
creases the  severity  of  the  action,  and  is  responsible 
for  the  impact  effect,  which  is  not  given  in  the  other 
machines 

The  -writer  readily  acknowledges  the  greater  com- 
pleteness of  tests  carried  out  both  in  the  wet  and  in 
the  dry  conditions,  and  does  not  wish  to  offer  any 
comparison  of  the  advantages  of  the  two  ways.  He 
thinks,  however,  that  there  is  some  merit  in  the  larger 
volume  of  metal,  the  addition  of  the  cubes  of  iron,  and 
the  greater  speed. 

lite  appear  to  be  in  agreement  with  the 
general  run  of  Mr.  Loveg rove's,  and  the  wear  of  the 
ae  on  the  roade  seems  to  follow  tbese  results  quite 
closely,  as  Mr.  Hector  F.  Gullan  has  already  pointed 
out  in  connection  with  his  valuable  work  at  Belfast. 
Those  wishing  to  compare  the  wear  of  stones  in  the 
wet  and  the  dry  conditions  are  referred  to  Mr.  Love- 
grove's  statistics.  These  show  the  behaviour  of  stones 
of  different  composition,  some  being  more  affected  by 
the  presence  of  water  tban  others;  but.  speaking 
broadly,  the  figures  given  by  the  dry  tesl  are  a  very 
fair  guide  to  the  probable  wearing  pov  ";i 

on  a  water-bound  road  crust.     Tt  is  necessary  to  point 
out   that   if  the  foundation   of  a   road   is  bad.  or  its 


contour  and  drainage  imperfect,  the  best  metal  in  the 
world  will  not  make  a  good,  lasting  surface.  The 
author  has,  in  several  cases,  found  that  the  muddy 
and  cupped  condition  of  roads  recently  resurfaced  was 
ascribed  to  the  inferior  quality  of  the  metal  when 
the  trouble  was  really  due  to  the  absence  of  a  proper 
foundation,  and  to  the  low  situation  of  the  road. 

The  following  is  a  summary  of  the  samples  of  metal 
tested:  — 

In  the  tabular  results  given  below, 
Column  1  refers  to  numbers  in  the  College  record  book  ; 
Column  2  gives   the    weight    in   pounds   of  the   metal 

tested; 
Column  3  gives  the  percentage  that  exceeded  \  in.  size 

(after  test); 
Column  4  gives  the  percentage   under  Jin.  and  over 

I  in.,  called  "  chips  "; 
Column  5  gives  the  percentage  under  J  in.,  and  called 

"  dust " ; 
Column  6  is  the  quotient  of  the  figures  in  Column  3 

by  those  in  Column  4  multiplied  by  100 ; 
Column  7  is  the  quotient  of  Column  3  by  Column  5 

multiplied  by  100; 
Columns  8  and  9  give  the  name  of  stone  and  locality ; 
Column  6  has  been  headed  "impact,"  and  Column  7 
"  attrition,"  because  the  figures  in  these 
are  some  indication  of  the  relative  value 
of  the  metal  for  resisting  blows  and  rub- 
bing respectively. 
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Those  tests  in  which  the  weight  of  stone  is  under 
1001b.  are  probably  more  favourable  to  the  samples, 
and  No.  65,  with  13  lb.,  is  obviously  made  to  rank 
too  high.    It  should  be  disregarded. 

In  estimating  the  value  of  a  stone,  the  author  thinks 
that  the  percentage  of  "metal"  over  Jin.  surviving 
the  test  should  first  be  studied.  Next  in  importance 
to  this  is  the  "  attrition  value,"  and,  finally,  it  may  be 
helpful  to  take  the  "  impact  value  "  into  account  when 
comparing  with  other  results. 

The  percentage  of  "metal"  is  not  decisive  in  itself. 
For  example,  consider  Nos.  61,  58  and  60.  The  amount 
of  metal  is  nearly  the  same  in  the  three,  but  the 
Wicklow  stone  gives  33  per  cent  more  dust  than  the 
Mountsorrel,  and  50  per  cent  more  than  the  Penmaen- 
mawr.  Of  course,  its  resistance  to  impact  is  very 
high,  and  apart  from  the  increased  cost  of  preparing 
it.  this  is  undoubtedly  a  favourable  feature.  Again, 
the  "impact  value"  is  misleading  by  itself,  for  the 
limestone  No.  42,  while  actually  showing  less  chips 
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than  granite  No.  72,  ha?  over  double  the  volume  of 
dust. 

The  author,  in  dividing  the  weight  of  chips  and  of 
dust  by  that  of  the  metal,  secures  a  pair  of  figures 
which  gives  some  indication  of  the  resisting  power  of 
the  material  to  impact  and  attrition. 

In  a  rough  way  the  following  table  shows  the  values 
which  should  be  attained  by  stones  if  divided,  accord- 
ing to  their  probable  wearing  qualities,  into  three 
classes  :  — 

Minimi  m   Values  (Rattler  Test). 


First  diss  stone  ., 
Second  cl  >  ss  stone 
Third  class  stone 


Mf>tal  percent  igc.  Impact  value.  Attrition  vilue. 
85                         1,200  800 

80  900  600 

75  700  500 


Any  metal  falling  under  75  per  cent  of  metal  is 
unsuitable  for  a  good  road,  as  it  goes  to  form  mud 
and  dust,  and  cracks  under  traffic. 

Judged  by  this  standard  the  limestones  all  fail,  and 
no  one  familiar  with  the  stone  in  use  over  a  large 
part  of  County  Cork  will  quarrel  with  this  verdict. 
Very  often  a  limestone  is  very  hard  to  break  and  seem- 
ingly a  tough  stene,  but  the  attrition  value  is  never 
satisfactory.  The  difficulty  of  breaking  is  not  mucb 
guide  as  to  the  wearing  quality. 

The  sandstones  are  better  in  every  respect,  par- 
ticularly the  fine-grained  varieties. 

In  the  third  table  will  be  found  the  harder  stones. 
The  first  two  granites  were  weak  owing  to  the  decay 
of  the  felspar. 

No.  69  and  No.  73  were  from  the  same  quarry,  but 
the  latter  was  composed  of  very  much  finer  crystals. 
and  the  denser,  more  compact  structure  gave  a  far 
higher  wearing  power. 

No.  43  is  a  dark  stone,  easily  broken  to  cubes  of 
2-in.  size,  but  hard  to  smash  up  smaller.  It  is  a 
good  road  metal. 

No.  50  is  the  only  gneiss,  and  it  conies  out  well. 

Nos.  61  and  46  are  samples  from  two  of  the  well- 
known  Mountsorrel  quarries.  Both  are,  of  course, 
excellent  stones,  but  the  syenite  is  tougher. 

The  Wicklow  diorite  gives  the  smallest  amount  of 
chips  of  all  the  stones,  and  although  its  attrition  value 
is  not  high,  it  is  the  sort  of  stone  that  would  be  likely 
to  make  a  good  sett,  not  wearing  on  the  arises,  while 
maintaining  anon-slippery  surface. 

The  remaining  stones  call  for  little  comment,  as 
they  are  all  of  very  high  quality.  The  author  is  under 
an  obligation  to  the  proprietors  of  the  various  quarries 
for  being  thus  able  to  compare  some  Irish  stones  with 
those  of  recognised  quality.  The  Donegal  diorite,  as 
used  in  Derry,  comes  out  the  best  of  the  series,  but 
when  a  sample  shows  a  percentage  of  metal  in  the 
neighbourhood  of  90,  one  woidd  be  unwise  to  attach 
too  much  importance  to  the  exact  figures,  or  to  decide, 
by  one  such  laboratory  test,  the  absolute  value  as  road 
metal. 

It  is  hoped  that  the  above  results  may  prove  both 
interesting  and  helpful.  Without  careful  observation 
of  the  behaviour  under  known  traffic  conditions,  such 
as  Mr.  Gullan  has  made  in  Belfast,  it  is  impossible 
to  translate  these  laboratory  figures  into  others  giving 
the  life  of  a  road  crust ;  but  one  will  be  making  little 
error  in  assuming  that  the  life  will  be  proportional 
to  the  attrition  value,  and  the  cleansing  costs  in- 
versely as  the  same  figures. 

The  writer  might  state  that  samples  No.  78,  79,  80, 
81,  82.  83  were  submitted  to  him  by  a  county  surveyor 
together.  If  the  figures  for  these  tests  are  compared, 
the  qualities  of  the  stones  will  be  seen  at  once.  The 
owner  of  one  or  more  of  the  first  three  samples,  being 
dissatisfied  with  the  results,  supplied  samples  No.  84 
and  35.  The  figures  for  these  differed  but  little  from 
the  previous  tests. 

When  one  considers  how  much  metal  is  used  in 
water-bound  roads  in  Ireland,  and  thinks  what  depends 
upon  the  quality  of  the  metal,  he  will  see  the  value 
of  tests  like  these. 


London  County  Hall At   a    recent    meeting   of    the 

London  County  Council  the  chairman  of  the  Establish- 
ment Committee  was  asked  whether  it  was  not  a  fact 
that  the  estimates  for  1912-13  provided  for  expenditure 
of  £157,850  on  the  construction  of  the  new  county  hall, 
and  that  only  £38,427  was  actually  spent  up  to  Decem- 
ber 31st  last;  and  whether  the  building  would  be 
completed  by  1920.  The  chairman  of  the  committee, 
in  reply,  said  he  saw  no  reason  why  the  dates  of 
completion  given  last  July  should  not.  be  adhered  to 
—namely,  Section  A,  April,  1916;  Section  B,  March. 
1916;  Section  C,  June,  1915. 


TRAMWAY  TRACKS  AND  MARGINS. 

DO   LOCAL  COUNCILS   BENEFIT  ? 

It  will  be  remembered  that  in  our  issue  of  the  17th 
ult.  (p.  Ill)  we  reproduced  a  statement  of  Mr.  Win. 
Oxtoby,  the  borough  engineer  of  Camberwell,  that  no 
saving  results  to  the  local  council  from  part  of  the 
cost  of  maintaining  the  roads  being  borne  by  the 
London  County  Council  in  respect  of  their  tramway 
tracks  and  margins.  Other  metropolitan  borough  engi- 
neers have,  at  our  request,  favoured  us  with  their  ex- 
perience in  the  matter,  the  communications  we  have 
received  up  to  the  time  of  going  to  press  being  as 
follow:  — 

Mr.  Wm.  Nisbet  Blair  (St.  Pancras).— It  is  common 
knowledge  that  the  sides  of  a  road  cost  a  great  deal 
more  for  maintenance  where  tramways  exist  in  the 
centre  than  in  a  road  without  tramways,  but  it  is  pro- 
blematical whether  or  not  it  is  greater  than  the  upkeep 
of  a  tramway  area  would  be  to  a  local  authority 
without  tramways  on  it  in  a  road.  My  strong  impres- 
sion is  that  the  increased  cost  for  sides  of  roads  is 
greater  than  the  probable  cost  of  maintaining  the 
centre. 

Mr.  J.  Rush  Dixon  (Woolwich).— I  concur  in  the 
opinion  expressed  by  the  borough  engineer  of  Camber- 
well,  that  the  existence  of  a  tramway  and  margins 
result-  in  no  saving  of  the  cost  of  scavenging  and 
maintaining  the  road  generally,  and  more  especially 
when  it  runs  through  a  macadam  road. 

Mr.  H.  C.  J.  Edwards  (Lambeth).— I  am  of  the  same 
opinion  as  Mr.  Oxtoby— viz.,  that  no  saving  to  the 
local  council  results  from  part  of  the  cost  of  main- 
tenance of  the  roads  being  borne  by  the  London  County 
Council  in  respect  of  the  tramway  tracks  and  margins, 
as  all  the  traffic  is  diverted  from  the  centre  of  the 
road,  where  the  tram'  tracks  are,  to  the  breasts  of 
the  road,  instead  of  being  distributed  over  its  whole 
width,  and  thus  the  paving  of  the  breasts  wears  out 
more  quickly  than  it  otherwise  would  do. 

Mr.  P.  G.  Killick  (Finsburv).— Have  reported  on 
many  occasions  to  my  Works  Committee  that,  in  my 
opinion,  there  is  no  saving  in  maintenance  of  roadway 
to  borough  councils  where  tram  lines  are  laid,  owing, 
principally,  to  concentration  of  traffic  ,on  breasts  of 
road  instead  of  being  distributed. 

Mr.  William  F.  Loveday  (Stoke  Newington).— 
I  have,  in  reply  to  a  circular  letter  addro  ==ed  to  the 
borough  councils  by  the  London  County  Council  on 
this  subject,  reported  to  my  committee  in  almost 
identical  terms  to  those  of  Mr.  Oxtoby.  From  ex- 
perience, it  has  been  proved  that  the  wear  is  very 
much  greater  upon  the  breasts  of  the  road  where 
there  are  electric  tramways,  in  consequence  of  the 
eeneral  traffic  being  compelled  to  use  the  breasts. 
In  one  instance  this  was  the  case  to  such  an  extent 
that  I  had  to  renew  the  channels  annually  after  the 
electric  trams  had  been  installed  as  compared  with 
the  horse  trams. 

Mr.  E.  B.  B.  Newton  (Paddington).— My  experi- 
ence goes  to  show  that  if  there  is  any  saving,  which 
is  doubtful,  it  can  be   but  trifling. 

Mr.  J.  Sutcliffe  (Deptford) — I  regret  I  am  not 
in  a  position,  from  my  experience,  to  give  you  a 
direct  answer  to  your  inquiry.  I  have  known  cases 
of  individual  roads  of  which,  were  Mr.  Oxtoby's  state- 
ment directed  to  them,  it  would  be  perfectly  true, 
but  I  cannot  say  that   this  is  universally  the  case. 

Mr.  Francis  Wood  (Fulham). — I  agree  that  there 
is  no  siaving  in  the  cost  of  maintenance  of  roads  by 
reason  of  tramway  tracks  being  maintained  by  the 
tramway  authority.  I  have  made  an  exhaustive  re- 
port on  this  matter,  which  has  been  communicated 
to   the   London   County   Council. 


Public  Health  Law.— This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the 
ground  sufficiently  for  its  purpose,  including  such 
matters  as  highways,  but  omitting  rating,  elections, 
&c.  For  students  it  should  be  of  assistance  in  pre- 
paring for  examinations  in  Public  Health  Law, 
while  the  practitioner  will  find  its  arrangements  well 
suited  for  easy  reference. — The  Law  Times. 


*  A  Manual  for  Municipal  and  County  Eneineersand  Surveyors,  Town 
Clerks,  Clerks  to  District  Councils,  and  other  officers  and  members  of 
local  authorities.  By  S.  G.  Turner,  of  the  Middle  Temple.  Barrister-at- 
Law,  a.m. i. O.K.,  *c.    London:  at.  Bride's  Press,  Ltd.    Price  Ids.  8d. 
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Tyre  Widths  and  Wheel  Loads. 

By  ARTHUR    E.    COLLINS,    m.inst.c.e.,    City    Engineer    of   Norwich. 

[The  short  paper  which  follows  was  submitted  at  the  Eastern  District  Meeting  of  the  Institution 
of  Municipal  and  County  Engineers  which  took  place  on  Friday  evening  last  at  Westminster,  Mr.  R,  J. 
Thomas,    the    president,   in    the    chair.] 


As  a  representative  of  oust  institution  to  the  Joint 
Commission  appointed  t<>  inquire  into  the  matter  of 
loads  on  highway  bridges,  I  found  the  commission 
were  very  quickly  faced  with  the  question  of  loads 
on  wheels,  ;i  subject  I  have  been  interested  in  since 
before  1  entered  municipal  engineering.  In  my 
opinion  there  is  no  reasonable  basis  of  practice  or 
legislation  in  this  country  for  regulating  these  loads. 
I  do  not  propose  to  take  up  your  time  by  detailing 
the  very  unsatisfactory  and  unscientific  enactments 
that  exist,  but  to  suggest  what  appears  to  me  to  he 
a  reasonable  basis  on  which  to  found   legislation. 

As  a.  result  of  ordinary  observation,  I  think  all  of 
us  can  agree  that,  an  ordinary  cart  wheel  of  4-in. 
tyre  width  by  5ft.  diameter,  and  loaded  to  28cwt. — 
i.e.,  7cwt.  per  inch  width  of  tread— does  not  cause 
unreasonable  wear  or  damage  to  any  ordinary  road  in 
average  condition.  Even  such  a  wheel  must  rest  on 
something  more  titan  a.  mere  line,  and  to  do  so  both 
the  tyre  and  the  road  surface  must  yield  until  suffi- 
cient  surfaces    are    in    contact    to    cany    the    load. 

"While  under  any  particular  conditions  't  is  difli- 
cul'l  to  get  the  exact  area  of  contact,  from  general 
observations  I  think  it  reasonable  to  assume  that, 
under  the  conditions  I  have  named,  this  may  hi' 
taken  at,  -1  sq.   in.— i.e.,  width  of  tyrexlin. 

The  yield  of  ;m  ordinary  tyre  is  inappreciable;  co»- 
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Diameter  of .Wheele  in  Fi  ofc, 

Diagram  Showing  Allowable  Loads  on   Diffebent 
Size   Wheels   peb    Inch    Width    of   Tread. 

iequently  the  road  surface  must  do  tin'  yielding; 
this,  with  the  conditions  ami  assumptions  detailed, 
amount.-,  t<>  (KMKin.,  that  being  the  versed  sine  of  a 
l-iu.  chord  of  an  are  of  .10  in.  (the  wheel  radius).  For 
the  purpose  ol  my  argument   I   wiU  assume  thai   this 

depressu E  the  road  surface  of  '0042  of  an  inch   is 

the  proper  amoun!  to  allow  for,  in  which  case  the 
allowable   weight   per  itch    width   of  wheel   for  each 

diam  I    and   I   ba^  e  set   it  out 

in  diagram   form   herewith. 

By  reason  of  the  transverse  contours  of  road     nol 

being   straight,    h    le    u  elese    indefinitely    to    widen 

road    wh<  Lui  of   pa       are.       In 

l    do  not  think   an} thing  In  yond   a 

I   w  ;dti]  of  1 1  in.  Ls  of  value. 

I  am   not,  ji  i  Lghi   of  7  i  wt.   |"'i'  inch 

width  of  tyre  for  a  wheel   ■>:'     -I  ameter.     The   weight, 

and  dimension  enient  -  to  illustrate  my 

contention.  ]:  nuch  consideration  to  settle 
the  actual  basis,  hut,  this  being  d' He'  propor- 
tioning of  weigh'  to  width  an  I  I  ,i 
simple  matter  of  arithmetic,  resting  upon  a   rea  on* 

able      had.-.       It,      i  ■      on;     a    .rnahh'      to      expoel       a 

road.,  to  carry  such  weigh'  mposed  bj   I 

with    the    v.lieil-    of   -mall    diameter 
common    to    1  i Mil i -      I    do    not    find    much    fault    with 


ordinary    traction    engines,    as    they    have    wheels    of 
large  diameter. 

I  do  not  seek  to  limit  the  proper  uses  of  highway-, 
hut  I  earnestly  desire  to  compel  makers  and  users 
of  Inavy  motor  vehicles  so  to  arrange  their  wheels 
and  distribute  their  weight,,  as  to  limit  the  load  on 
any  wheel  to  not  exceed  5  tons,  the  wheels  to  con- 
form to  regulations  such  as  1  have  sketched  out  as 
to  widths,  diameters,  and  weights  carried.  If  this 
memorandum  cause,  thought  and  helps  toward  legis- 
lation upon  a,  reasonable  basis  I  shall  be  satisfied. 
The  distribution  of  tin.'  wheels  of  vehicles  is  more  a 
bridge  than  a  road  surface  matter,  hut,  it  requires  to 
he  dealt  with.  

The  President  (Mr.  E.  .1.  Thomas)  said  the  ques- 
tion raised  by  Mr.  Collins  appealed  very  strongly  to 
him.  He  had  been  for  some  time  agitating  for-  an 
alteration  in  the  unit  of  weight  allowed  under  the 
Heavy  Motor  Car  Order  of  1904,  for  if  anyone  com- 
pared that  unit  with  the  one  referring  to  road  loco- 
motives they  would  find  that  a  larger  proportion  of 
weight  was  permitted  in  the  ease  of  the  former 
vehicles.  Although  traction  engines  were  specially 
obnoxious  by  reason  of  the  projecting  cross  bars  on 
their  wheel-,  that  evil  was  more  than  counter- 
balanced by  the  small  diameter  wheels  of  the  heavy 
motor  cars.  Although  in  the  Heavy  Motor  Gar  Order 
it  was  assumed  that  only  two-thirds  of  the  weight 
of  the  vehicle  was  on  the  back  axle,  cars  were  now 
being  built,  so  that  when  they  were  fully  loaded 
three-quarters  of  the  weight  was  on  the  hack  axle. 
It  was  a  point  on  which  he  considered  they  ought 
to   press   very   strongly   for  amendment. 

Mr.  W.  NtsBET  Blatu  (St.  Paneras)  stated  that  on 
one  particular  line  of  road  in  his  borough  the  ordi- 
nary 3-in.  by  6-in.  granite  setts  had  been  split  by  a 
steam  lorry  carrying  coal  to  the  electricity  works. 
For  twenty  years  that  road  had  been  a  good  granite 
paved  street,  with  a  good  6-in.  concrete  foundation. 
The  first  evidence  of  destruction  which  they  had 
wa-  the  obvious  loss  of  shape  of  the  road,  due  to  the 
breaking  up  of  the  foundation  ;  they  had  renewed  the 
surface  from  time  to  time,  and  they  had  been  able 
to  show  without  tic  least  doubt  that  the  damage  was 
due  ti.i  tlie  passing  of  that  one  vehicle.  The  worst  of 
it,  was  that  the  lorry  was  carrying  coal  to  their  own 
electricity  station.  The  damage  he  had  mentioned 
was  not  limited  to  on,'  ola&s  of  sett,  all  classes  of 
granite  being  treated  alike,  and  the  .splitting  always 
took  place  through  the  middle  of  tire  sett— the  last 
direction  in  which  one  would  expect  it  to  go.  It 
had  been  argued  that  the  damage  occurred  by  reason 
of  the  absolutely  rigid  hed  on  which  the  setts  were 
laid,  but  they  had  found  that  setts  simply  bedded 
on  ballast  without  cement  had  also  hroken.  If  such 
destruction  were  to  continue  on  any  extensive  soale 
it  was  going  to  he  serious  for  their  roads. 

Mr.  F.  I.  Wood  (East  Sussex)  alluded  to  the  diffi- 
culty  "f  heavy  motor  traffic  on  the  main  Brighton 
mad.  The  outlay  of  the  county  council  had  been 
enormous,  and  the  whole  of  the  expenditure  came 
out  of  flu;  county  rates,  as  they  received  im  income 
from  the  vehicles  that  used  the  road  or  from  any 
authority,  except,  perhaps,  some  consideration  from 
the  Road  Board  in  eases  where  they  made  improve- 
ments of  foundations.  What  he  hail  said  applied  to 
other  roads.  His  view  witts  that  it,  was  a  hardship 
that,  an  agricultural  county  like  theirs  should  have 
to  hear  the  whole  cos.|  of  road  maintenance,  and  be 
thought,    the    time    had    come    when    such    ©oun 

i Id   have  a  con  ide'rapte  grand  from  the  Impel  ial 

I,   el •  '    hi  order  to  le-.-eii  I  heir  burdens. 

Mr  W.  Il\eei  i;  (Cardiff)  asked  whether  Mr.  Blair 
had   found   that   wood-paved    road,    suffered    in    the 

way  as  the  sett  pavement?'. 

Mr.  Nisbet  Blah;,  in  replj  .    aid  the  blocks  did  not 
-plit,    hut    the     concrete     foundation     was     seriously 
hroken  up. 
On  the  proposal  of  the  President  a  vote  of  thanks 

,, ,,     accorded    to    Mr.    Colin,     for   initiating  the  dis- 

.Mr.  Collins  said   he  hop-  d  the  extent  of  the  dis- 
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cussion  did  not  mean  that  consideration  was  not 
go  n  s  to  be  gav»  n  to  the  question  lie  had  introdua  d, 
ami  lie  thought  M  would  be  a  good  thing  if  the 
meeting  decided  to  ask  the  council  of  the  institu- 
tion to  bring  the  matter  officially  before  the  Road 
Board,  and,  perhaps,  before  Khe  forthcoming  [nter- 
naiiMiial  Road  Congress.  Whether  the  foundations 
of  a  Mad  were  rigid  or  not,  the  setts  were  destroyed 
just  the  some,  and  whatever  the  nature  of  the 
paving,  it  was  mily  a  question  of  time  as  to  when 
it   would  be  destroyed. 

The  President  assured   Mr.  Collins  thai  the  ques- 
tion  liad   already   1 n   before   the   Roads   Committee 

of  the  institution,  and  that  representations  bad  be  n 
made  to  the  Local  Goveruiiien/I  Board,  who  were  re- 
sponsible  for  ilif   Heavy   Motoi  Car  Order,   and    he 

had  loubl  thai  the  subject  would  not  be  lost  sight 

of.  The  Coun-tj  Councils  Association  bad  also  been 
com  munic&ted    with. 


THE  LONDON  TRAFFIC  PROBLEM, 


THE     BUS    r     TRAM    CONTROVERSY. 

"The  Bus  v.  Tram  Controversj  and  other  Aspect? 
of  the  London  Traffic  Problem"  was  the  title  of  a 
paper  read  by  Mr.  Wni.  Swath  Lewis,  a.m.i.mech.e., 
a.m.i.e.e.,  m.am.soc.mech.e.,  at.  a  meeting  of  the 
Societj  of  Engineers  last   week. 

The  author,  in  his  introductory  remarks,  said  H 
was  lids  aim  to  endeavour  to  awaken  Londoners  to 
the  seriousness  of  the  pre  eni  situation.  The  im- 
portance of  the  London  traffic  problem  was  hardly 
appreciated  by  those  whom  it  mosl  concerned,  nor 
was  H  realised  to  whai  an  extent  the  cosi  of  living 
and  i^jher  matters  affecting  the  whole  community 
were  dependent  upon  transport.  It.  was  astonishing 
to  learn,  for  instance,  that  the  very  large  proportion 
of  the  7,000,000  people  in  London  who  habitually 
used  surface  facilities  would  each  spend  on  'inl- 
and nam  fares  an  average  of  al  least  20s.  tin  tl 
while  each  would  pass  Eullj  four  8-hour  days  in 
travelling  less  than  300  miles  on  these  vehicles,  to 
say  nothing  of  three  8-hour  days  thai  he  would  spend 
in  waiting  for  vehicles  and  an  equal  time  in  watch- 
ing for  opportunities  to  cross  the  congested 
They  would  probably  make  1,500  million  journeys 
this  year,  at  a  cost  of  £7,000,000,  and  yet  there  was 
no  sign  of  concerted  action  except  on  the  part  of 
tho  e   who   were  financially  concerned. 

For  this  reason  especially  it  was  the  author's 
opinion  that  the  traffic  facilities  should  be  con- 
trolled bj    Government.    The  Press   might  tl"   much 

to  safeguard  public  interests,  but  it  did  noil     e<   

realise  that  the  objecl  of  the  traffic  trust  funned  on 
the  American  model  was  to  place  the  London  County 
Council  in  such  a  position  that  il  would  have  no 
other  remedy  than  to  buy  them  oui  at  an  enhanced 
valuation.  The  tiaflic  problem  should,  if  possible, 
be  lifted  mil  O-f  the  arena  of  party  polities,  for  cheap 
niii  effectively  rapid  transit  was  the  life  blood  of 
trade  and   the   breath    of  individual    prosperity. 

Mr.  Yorath  Lewis  advocates  the  co-operation  of 
Londoners  for  their  >wn  protection  by  mean-  of  a 
"London  Transport  Association,"  whose  income 
might  ea.-ily  be  £50,000  a  year  at  a  very  low  sub- 
scription per  traveller.  It  should  he  founded  on  a 
universal  representtation.  The  author  contended 
that  the  Londoner  should  awake  to  the  fact  that  this 
matter  bad  an  important  bearing  upon  his  personal 
welfare,  and  should  bestir  himself  to  gain  some 
Impartial  evidence  on  the  subject:  The  formation 
of  a  "London  Transport  Association"  was  suggested, 
for  the  purpose  of  .studying-  the  problems,  educating 
the  public,  and  using  all  possible  means  to  secure 
cheap  and  effectively  rapid  transport.  In  this  way 
the  Press  would  receive  valuable  aid  in  putting 
before  the  public  the  best  suggestions  for  the  solu- 
tion of  London's  many  and  differing  transport 
problems— passenger  and  freight.  At  present  the 
London  County  Council  was  baulked  in  every  direc- 
tion, and  its  tramway  undertaking  was  excluded 
from  the  lucrative  short-journey  traffic  which  would 
be  ensured  by  inter-connect  ions  through  the  central 
area. 

Mr.  Yorath  Lewis  then  set  out  to  investigate 
whether  motor  omnibuses  adequately  filled  the  needs 
of  the  central  area  and  the  connections  with  the 
immediate  surroundings.  He  concluded  that  if 
they  did  so,  which  was  not  by  any  means  the  case, 
it  was  only  at  enormous  cost  to  the  traveller  using 
i hem,  although  they  ''operated  under  conditions  of 
unmatched    freedom,"    conditions    which    could    not 


bo  justified.  The  "door-to-door"  speed  possible  with 
'buses  within  the  cent. ml  area,  was  on  the  average 
tjiilj  I  miles  an  hour.  The  average  amount  paid 
per  passenger-mile  ridden  was  at  least  id.,  and  of 
everj  penny  taken  58  per  cent  was  clear  profit.  In 
comparison  with  this,  they  found  that  on  the  Glas- 
gow   nam  ways,  the  a unl    paid  per   ridden  mile   was 

under  a  halfpenny,  while  on  the  London  County 
Council  tramways  the  amount  paid  per  ridden  mile 
was  as  low  as  |d,  Hie  huge  profit  made  by  'buses  in 
the  centra]  area  enabled  the  omnibus  company  to 
make  big  profit  -.  even  if  the  suburban  i raffic 
was    run   at    such    rale-   a      loft    in   a e   case-   little,   if 

any.  margin. 

The  analytical  statements  and  lad-  founded  on 
Hi  mi  given  in  the  paper  bore  oui  tie-  assertion  that 
Londoners  were  being  exorbitantly  charged  for  the 
services  rendered  by  the  motor  'buses,  and  that  the 
time  "is  ripe  for  them  to  take  such  action  as  will 
ensure  reform."  In  the  outskirts  the  trams  served 
the  public  al,  least  3(>  per  cent  less   than   the  oanni- 

li  and   the  public  consequently  rode  55  per  cent 

further  .in  the  former  than  on  the  latter.  Mir. 
STorath  Lewis  concluded  very  naturally  that  his  own 
system  the  .VM, ins-Lew  is  System  of  Continuous 
Transport  was  supez-ior  to  motor  omnibuses  and 
tramways  for  the  central  area,  and  that  there  could 
be  no  doubt  any  form  of  continuous  travelling  would 
he    much    more   effective    than    intermittent    service. 

There     was     abundant     evidence     as     to    the     safety     of 

tho  system  and  its  feasibility  for  public  service,  and 

id    -uoh   a    one   could    be   established    ii  would  solve 

the  problem  ol  shorf  haulage  traffic  across  and 
within    the    central    area    of   London. 


ATMOSPHERIC  POLLUTION. 

STANDARD  SOOT  AND  DUST  MEASUREMENT   APPARATUS. 

At  the  conference  of  delegates  of  local  authorities 
and  learned  societies  convened  by  the  Coal  Smoke 
Abate ni  Society  in  connection  with  the  Interna- 
tional Smoke  Abatement  Exhibition  in  March  last 
attention  was  drawn  to  the  desirability  of  steps  being 
taken  to  decide  upon  and  secure  the  general  adop- 
tion of  a.  standard  method  for  the  measuremenl  of 
atmospheric  pollution  by  smoke  and  other  products 
of  combustion  and  dust.    A  committee  was  appointed 

"  lo    draw    up    details    of    a.    standard    I     and    du-1 

oie.i  uremenl  apparatus  and  method-;  of  its  use."  The 
committee  is  presided  over  by  Dr.  \V.  II.  Shaw, 
d.sc,  ll.d.,  f.r.s.  (director  Meteorological  Office),  and 
its  other  members  include  Dr.  John  Owens,  m.d., 
assoc.m.inst.c.e.,  Dr.  R.  Leasing,  i'h.u.,  e.c.s.,  and 
Air.  F.  G.  Clark  (repre  enting  the  Coal  Smoke  Abate- 
ment Society),  and  Mr.  .1.  I>.  C.  Kershaw,  p. i.e. 
(Hamburg   Smoke   Abatement  Society). 

The  method  of  investigation  which,  after  full  in- 
quiry, ha-  iioVl  i, .en  adopted  by  the  committee  as 
Itelj  io  give  satisfactory  results  is  that  used 
in    the    inquiry,     conducted     in    1911-12    under    the 

! 3  of  the  Lancet,  with  the  object  of  ascertaining 

the1  degiec>  of  pollution  of  the  atmosphere  in  and 
around  the  Metropolis.  The  standard  apparatus  re- 
commended take-  the  form  id'  an  enlarged  rain  gauge 
having  a  catchment  area  of  4  sq.  ft.,  which  receives 
all  rain,  soot  and  other  matters  falling  thereon,  and 
■i  o  .  i -.  them  in  a  large  bottle,  the  contents  of  which 
can  he  regularly  analysed. 

The  committee's  report  and  recommendation  have 
recently  been  submitted  to  all  important  cities  in 
the  United  Kingdom,  with  the  result  that  Birming- 
ham, Bradford,  Glasgow,  Leicester,  Malvern  and 
Newcastle-on-Tyne  have  already  agreed  to  set  up  the 
standard  apparatus  in  accordance  with  the  com- 
mittee's advice,  and  a  huge  number  of  other  towns 
are  favourably  considering  the  proposal. 

Dr.  John  Owen-,  47  Victoria-street,  Westminster, 
is  acting  as  hon.  secretary  to  the  committee. 


Business  Announcement.— Messrs.  Herbert  Morris, 
Limited,  Empress  Works,  Loughborough,  have  now 
opened  their  new  office  in  Birmingham.  This  office 
is  under  the  management  of  their  representative,  Mr. 
E.  H.  S.  Taylor,  and  is  situate  in  Norwich  Union 
Chamber-,  Birmingham.  (Telephone:  3683  Central; 
Telegrams:  "  Cumorris,  Birmingham.")  Messrs. 
Morris  have  found  it  absolutely  necessary  to  open 
this  office  on  account  of  the  rapid  increase  of  their 
business  in  the  Midlands,  and  it  has  followed  quickly 
on  the  opening  of  similar  offices  in  Glasgow  and  Leeds. 
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Road  Board  Trials  in  Wandsworth  and  Fulham. 

ENGINEERING    ADVISORY    COMMITTEE'S    INTERIM    REPORT. 


Our  first  notice  of  this  report  on  the  trial  lengths 
of  different  kinds  of  road  crust,  or  upper  courses,  put 
down  for  test  under  service  conditions  at  Sidcup  and 
in  two  London  Boroughs,  appeared  in  the  issue  of 
January  34th,  page  137,  and  included  some  notes  on 
the  traffic  carried  by  the  roads  selected  for  these  trials. 
Summaries  of  the  reports  on  the  individual  lengths 
at  Sidcup  will  be  found  on  page  250  of  January  31st, 
and  a  review  of  results  as  far  as  they  can  be  seen 
ai  present  will  be  found  on  page  281,  February  7th. 

The  present  article  relates  to  the  trials  in  Wands- 
worth and  Fulham. 

THE  TRIALS  IN  WANDSWORTH  BOROUGH. 

In  this  borough  bituminous  binders  were  used  for 
all  five  sections,  one  crust  being  pitch-grouted  and 
the  other  four  prepared  by  the  mixing  or  coating 
method,  two  with  slag  and  two  with  Guernsey  granite. 
The  date  in  each  case  is  that  on  which  the  crust 
was   finished. 

Section  1. 

(August  9th,  Tar  Slag  Macadam,  by  Messr.-.  Constable, 

Hart  &   Co.,  Limited.) 

The  coated  slag  was  spread  in  two  layers,  the  first 
graded  from  2$  in.  down  to  1|  in.,  and  the  second 
graded  from  liin.  doAvn  to  iin.;  laid  cold.  Total 
thickness,  4  in.  The  surface  was  dressed  with  tar, 
slag  dust,  and  fine  chippings  in  September,  1911,  and 
in  July,  1912.  The  condition  was  good  in  summer 
and  in  winter.  It  was  "slightly  slippery"  during 
November,  1912,  when  grit  was  used  occasionally. 
The  average  wear  in  twelve  months  was  035  in.  In 
June  and  in  November,  1912,  the  condition  of  the 
surface  was  "good;   wear  uniform." 

Section  2. 
(September  21,  1911,  "Tarmac,"  by  Tarmac,  Limited.) 
The  coated  slag  was  spread  in  three  layers — the  first 
graded  2*  in.  to  1^  in.,  the  second  li  in.  to  Jin.,  and 
the  third  Jin.  chippings  finished  with  slag  dust.  The 
material  was  laid  cold,  having  been  coated  fourteen 
days  before  use.  Total  thickness,  4  in.  The  surface 
was  "slightly  slippery"  in  November,  1912,  and  grit 
was  used  occasionally.  The  condition  in  summer  was 
good.  In  June  and  in  November,  1912,  the  condition 
was  "good;  wear  uniform."  The  surface  was  dressed 
with  tar  and  slag  dust  in  July,  1912.  The  wear  in 
twelve  months  was  0-57  in.  Under  "  General  Remarks  " 
■••tion  is  described  as  "very  good,"  except  for 
an  accidentally  caused  depression. 

Section  3. 
(September  20,  1911,  Bituminous  Macadam,  by  Taroads 
Syndicate,  Limited,  Road  Board  Specification.) 
The  stone  used  was  Guernsey  granite,  "spread  in 
two  layers/'  the  first  graded  from  2Jin.  to  Jin.,  the 
second   being  a   topping   of  f-in.    stuff.    (Really  one 
layer,  with  a  blinding  of  f-in.  chippings.)    The  surface 
was  finished  with  fine  chippings,  and  the  total  thiek- 
h-  3  in.     It  was  dressed  with  tar  in  July,  1912. 
In   winter  the   condition  was  "good,  and  presents   a 
good  foothold,"  the  same  remark  applying  to  the  con- 
dition   in    June    and   in    November,   1912,   while    in 
summer  it  was  "  very  good."    The  section  is  described 
as  "very  good,"  and  as  .- bowing  little  signs  of  wear. 
The  measurement  of  wear  is  not  given. 

Section  4. 

liber  0,  1911,  Bituminous  Macadam,  by  Taroad.- 

Syndicate,  Limited,  Road  Board  Specification.) 

This  crust,  3  in.   thick,  was   similar  to  that  of  Sec- 

I    but  was  laid  hot.     It  was  dre.-sed  with  tar  in 

•lull-.  1912,.   and  in  the  autumn  of  1912  a   small  area 

v.a?  dressed  with  tar  and  granite  dust.     It  was  patched 

1  ;    ons    in   the  first  twelve   months,  the 

area  repaired  being  95  sq.  yds.   out  of  a  total  area  of 

q.  yds.    In  summer  the  condition  was  "fair," 

and  in  winter  there  were  no  complaints  of  slipperi- 

The  note  for  both  June  and  November,  1912,  is 

good  foothold."    This  section  was 

a  No.  3,  and  overheating  is  suggested  ai 

The  wear  in  twelve  months  was 

°'48in-  Sechon  6. 

Pitchmac,"  by  Taroads  Synd 
Limited,  Brodie's  System.) 
i  Guernsey   granite   spread   in   three 


layers,  each  grouted  separately — the  first  2£in.,  the 
second  l|in.,  and  the  third  fin.  The  grout  was  hot 
"Pitchmac"  and  sand,  and  the  surface  was  finished 
with  f-in.  uncoated  chippings.  Some  small  patching 
work  was  done  in  the  first  twelve  months,  and  in  the 
autumn  of  1912.  The  wear  in  twelve  months  was 
O'OSin.  The  condition  in  summer  and  in  winter  is 
described  as  "  fair."  During  the  frost  of  last  winter, 
1911-1912,  the  pitch  became  brittle,  the  studded  tyres 
of  motor  cars  cut  or  rasped  away  the  top  dressing  of 
pitch  and  chippings,  and  the  surface  became  uneven. 
Under  the  action  of  further  wear  the  surface  im- 
proved. 

the  widths  of  the   sections. 

It  should  be  pointed  out  that  the  average  width  of 
the  road— Kingston-road,  alongside  Richmond  Park — 
was  26  ft.  7  in.  on  Section  No.  1;  31ft.  6  in.  on  Sec- 
tion No.  2;  32  ft.  2  in.  on  Section  No.  3;  28  ft.  10  in. 
on  Section  No.  4,  and  33  ft.  5  in.  on  No.  5.  The  con- 
ditions vary  somewhat  as  regards  favourable  or  un- 
favourable effects  of  local  conditions  upon  the  different 
sections  of  the  road. 

THE   TRIALS   IN  FULHAM   BOROUGH. 

An  important  feature  of  these  trials  is  the  use  of 
bituminous  materials  other  than  tar  for  the  binders. 

In  two  eases  Trinidad  Lake  bitumen  was  used  as 
a  binder,  and  in  a  considerable  number  of  sections 
the  binder  was  a  mixture  of  bitumen  and  tar  or 
materials  derived  from  tar. 

Section  1a  is  in  Stephendale-road,  1b  in  BrilFstreet, 
1  to  5  and  No.  12  in  Bagley 's-lane,  6  to  8  in  Haxwood- 
terrace,  9,  10  and  11  in  Sands  Fnd-lane.  All  the 
sections  were  put  down  by  the  Fulham  Borough 
Council  (Mr.  Francis  Wood,  m.inst.c.e.,  borough  engi- 
neer). 

Sections  1,  1a  and  1b. 
(October  31,  1911.) 

The  crust  was  made  with  60  per  cent  of  granite 
and  40  per  cent  of  Trinidad  Lake  bitumen,  consoli- 
dated to  3  in.  in  the  centre,  and  2J  in.  at  the  sides. 
There  were  no  repairs  up  to  November  30,  1912.  In 
June  and  in  November,  1912,  the  condition  was  "  very 
good."  During  the  summer  it  was  good  and  not  slip- 
pery, and  during  the  winter  good,  and  "not  unduly 
slippery."  The  wear  in  twelve  months  was  0-05  in. 
This  section,  the  first  cost  of  which  was  4s.  Id.  per 
square  yard,  was  considered  as  the  standard  with 
which  other  lengths  were  to  be  compared. 
Section  2. 
(September  29,   1911.) 

Similar  to  No.  1,  but  with  slag  instead  of  granite. 
The  first  cost  was  5s.  Id.  per  square  yard.  It  proved 
as  good  as  Section  1.  The  wear  in  twelve  months 
was  0-22in. 

Section  3. 
(September  26,  i911.) 

Similar  to  Sections  1  and  2,  but  made  with  60  per 
cent  clinker  and  40  per  cent  of  "bituminous  matrix." 
The  first  cost  was  3s.  9d.  per  square  yard.  The  results 
wen  as  good  a~  in  the  case  of  No.  1,  except  that 
small  patches  of  material  were  slightly  crushed  during 
the  winter,  and  the  life  may  be  shorter. 
Section  4. 
(September  27,  1911.) 

A  crust  similar  to  those  of  the  preceding  sections, 
but  with  60  per  cent  of  gritstone  and  40  per  cent 
bituminous  mixture.  First  cost  per  square  yard, 
5s.  9d.  There  were  no  repairs  during  the  first  twelve 
months.  The  condition  during  summer  and  winter, 
and  in  June,  1912,  is  described,  in  each  case,  as 
"good."  In  November,  1912,  the  condition. was  good, 
but  there  were  i  sdicatione  of  crushing  of  the  exposed 
upper  surfaces  of  stones,  the  cause  of  this  being,  it 
is  suggested,  overheating  of  the  gritstone.  The  aver- 
ar,  as  measured,  was  just  over  0-09  in.,  but  it 
is  not  considered  that  the  rate  of  wear  can  be  judged 
at   present. 

Section  5. 
(September  28,  1911.) 

The  thickness  of  the  crust  and  the  proportions  of 
stone  and  lender  were  the  same  as  in  the  preceding 
sections;    but    the    stone    was    Kentish    ragstone   and 


I'  i:i:ki   \n\    II.    191." 


AND    COUNTY    ENGINEER. 


323 


tin.'  matrix  was  four  parts  bitumen  and  one  part 
"tar  eompo."  First  rust,  3s.  lid.  per  square  yard. 
There  were  no  repairs  in  the  first  twelve  months,  and 
(lie  only  repair-  done  in  t lie  autumn  of  1912  were 
at  a  corner  where  traffic  concentrates.  The  condition 
during  winter  and  summer  was  "  satisfactory,"  and  in 
June  and  November,  1912,  was  "good."  The  wear  in 
t lie  first  six  months  (not  twelve  months)  was  0'125in. 
The  considerable  amount  of  apparent  wear  is  thought 
to  he  due  to  overheating  of  the  carbonate  of  lime  of 
the  rags  tone. 

Section  6. 
(October  5,  1911.) 
Similar  to  Section  5.  No  repairs  up  to  the  end  of 
November,  1912.  The  condition  during  summer  and 
winter,  and  in  June  .and  November.  1912,  is  in  each 
case  described  as  "  good."  The  wear  in  twelve  months 
was  n  min.  There  are  indications  of  some  crushing 
of  exposed  stones  near  the  centre  line. 

Section  7. 
(October  :;.  1911.) 
Thi'  same  thickness  as  the  preceding  section.-,  hut 
the  stone  was  "granite"  and  the  matrix  in  this  case 
was  3  parts  of  bitumen  to  2  of  "tar  compo."  First 
cost  per  square  yard,  4s.  6d.  No  ire  pairs  were  clone 
up  to  the  end  of  November,  1912.  The  condition  of 
the  surface  during  the  winter  and  summer  is  de- 
scribed as  "  good,"  and  it  is  noted  that  there  were 
"  No  remarks  observable  owing  to  the  use  of  tar " 
during  summer.  This  statement  is  probably  made 
because  this  section  is  in  a  somewhat  narrow  street, 
with  continuous  buildings  on  both  sides,  fairly  close 
to  the  carriageway.  The  surface  in  June  and  in 
November,  1912,  was.  "  very  good."  The  twelve 
months'  wear  was  less  than  0-07  in.  "Here  and  there 
patches  show  signs  of  disintegration  of  the  wearing 
surface." 

Section  8. 
(October  3,  1911.) 
Thi'  ?ame  thickness  as  the  preceding  sections.  The 
stone  was  "granite,"  60  per  cent,  with  40  per  cent 
matrix,  the  latter  being  7  parts  bitumen  and  3  parts 
tar  compo.  As  no  repairs  were  needed  up  to  the  end 
of  November,  1912,  the  statement,  as  printed,  that  this 
crust  was  put  down  in  1811  is  clearly  too  good  to  be 
true.  The  condition  during  winter  and  summer,  and 
in  June  and  November,  1912,  was  "very  good."  The 
wear  in  twelve  months  was  a  little  under  0-09  in. 
The  surface  shows  a  tendency  to  waviness,  and  there 
are  signs  of  disintegration  of  the  wearing  surface. 

Section  9. 
(October   12,   1911.) 

This  section  is  quite  different  from  any  of  the  pre- 
ceding, consisting  of  an  old  macadam  foundation 
(3  in.  to  2$ in.),  with  a  surface  made  of  bituminous 
"  matrix "  (bitumen  only  used),  consolidated  to  1  in. 
No  repairs  were  done  up  to  the  end  of  November, 
1912.  The  condition  in  June  and  in  November,  1912, 
was  "  good."  During  winter  it  was  "  good,  although 
scaling,"  in  summer,  "good,  no  scaling."  The  twelve 
months'  wear  was  0'21  in.  Lamination,  thought  to 
be  due  to  the  use  of  too  heavy  a  roller,  took  place 
wherever  the  traffic  was  most  concentrated.  In  spite 
of  this  section  having  lost  nearly  all  its  wearing 
surface,  the  condition  of  the  road  is  still  "  good." 
Section  10. 
(October   12,   1911.) 

This  crust  consisted  of  an  old  tar-macadam  foun- 
dation (2$  in.  to  3  in.),  surfaced  with  a  "matrix" 
made  of  bitumen  and  tar.  The  surface  was  brushed 
with  dry  cement.  There  were  no  repairs.  The  con- 
dition of  the  surface  was  "good"  in  June  and 
November,  1912.  During-  summer  it  was  "  good,  no 
scaling."  The  wear  was.  0'30  in.  The  last  two 
sentences  under  "Section  9"  apply  also  to  this 
section. 

Section  11. 
(October  5,   1911.) 

This  section  is  similar  to  "Section  7,"  except  that 
granite  was  used  instead  of  Kentish  ragstone.  The 
proportion,  as  m  that  case,  was  60  per  cent  stone 
and  40  per  cent  binder,  or  matrix,  the  latter  being 
4  parts  bitumen  and  1  part  tar  compo.  Thickness., 
3  in.  in  the  middle  and  2} id.  on  the  sides.  Up  to 
the  end  of  November,  1912,  there  we're  no  repairs. 
The  condition  during  winter  and  summer  was 
"  good,"  and  in  June  and  November,  1912,  "  very 
good."  "  Here  and  there  patches  show  signs  of  dis- 
integration   of    the    wearing    surface."     The     weaj       D 


twelve    months,   was   a   little   over  0/06  in.— about    the 
same  as  Section  7. 

Section  12. 
(October  6,  1911.) 
Similar  to  Section  6.  No  repair.-  to  end  of 
November,  1912.  The  condition  of  the  surface  was 
"good"  during  winter  and  summer,  and  in  June 
and  November,  1912.  The  wear  was.  0-02in.  On  the 
map  the  proportions  of  the  matrix  are  given  as  7 
parts  bitumen  to  3  of  tar,  in  the  text  8  parts  bitumen 
or  2  of  tar.  "Here  and  there  patches  show  signs  of 
disintegration  of  wearing  surface." 

THE    REPORTS    BRIEFLY    REVIEWED. 

The  trial  sections  in  the  borough  of  Wand-worth 
were  on  a  part  of  the  London-Portsmouth  road,  and 
arc  comparable  with  those  at  Sidcup,  but  the  road 
has  a  more  rural  character.  The  summer  traffic  is 
about  5,700  estimated  tons  per  day,  and  the  autumn 
traffic  about  5.080  estimated  tons.  During  the  whole 
period  covered  by  the  interim  report  the  traffic  was 
probably  a  little  less  than  twice  that  on  the  Eltham- 
Sideup  mad.  About  one-third  consists  of  motor  cars 
and  motor  cabs,  and  about  one-fifth  of  the  heavier 
tonus  of  motor  traffic. 

The  traffic  on  the  roads  selected  for  the  trials  in 
the  borough  of  Fulham  is  considerably  less  than 
that,  at  Sidcup.  and  of  a.  different  character.  (See 
]>.    137.   January  24 till.) 

TRIAL     SECTIONS     ON     THE     PORTSMOUTH     ROAU. 

As  stated  in  the  report,  the  trial  lengths  on  the 
Portsmouth  road,  in  Kingston  Vale,  were  made  for 
the  purpose  of  "making  comparison  between  the 
rates  of  wear  of  previously  treated  tarred  granite 
when  compared  with  similarly  treated  tarred  slag- 
maeadain."  This  applies  to  Sections  1  to  4.  Nos.  1, 
2  and  3  were  laid  cold.  The  tar-slag  sections  were 
somewhat  slippery,  in  November,  1912;  but  this 
seem-  of  less  significance  than  the  fact  that,  while 
these  two  sections  gave  rise  to  "  no  complaints  of 
slipperiness  during  winter,  the  third  section,  made 
with  Guernsey  granite,  is  definitely  described  as 
presenting  "  good  foothold "  during  winter  and  in 
November,  1912.  All  three  seem  to  have  given  satis- 
faction, but  Section  4,  which  was  -spread  and  rolled 
hot,  was  not  quite  so  good  as  Section  3,  overheating 
being  suspected.  The  wear  of  the  tar-slag  section 
was  0-35  in.  in  one  case,  and  0'57  in.  in  the  other. 
Section  3  .-bowing  "litle  signs  of  wear,"  the  measure- 
ment, not  being  given;  while  the  wear  of  Section  4 
was  0'46  in.  It  must  be  remembered  that  the  amount 
of  wear  necessary  to  give  good  foothold,  when  foot- 
hold depends  on  wear,  must  be  somewhat  in  pro- 
portion to  the  amount  of  traffic;  and  in  these  ease.- 
the  measurements  of  the  amounts  of  wear  suggest 
that  the  crusts  were  well  designed  and  well  made  for 
the  conditions,  of  the  road. 

The  results  as  regards  foothold  seem  nearly 
balanced, as  between  slag  and  granite,  in  this  case,  for 
the  condition  of  Section  4  (granite)  is  described  as 
giving  rise  to  "no  complaints  of  slipperiness"  during 
winter,  and  is  not  definitely  stated  to  have  afforded 
good  foothold.  Comparing  the  crust  laid  cold  with 
that  laid  hot,  the  latter  seems  to  have  been  less 
satisfactory,  and  patching  was  necessary,  amounting 
to  a  considerable  proportion   of  the  area. 

Section  5  was  laid  by  the  same  firm,  and  made  in 
tit.'  same  way  as  Section  19  at  Sidcup,  which  was 
described  as  "quite  one  of  the  best."  The  rasping 
action  of  studded  motor  car  tyres  on  the  Portsmouth 
road  section  may  perhaps  be  put  down  to  higher 
speeds,  and  the  fact  that  this  stretch  of  road  is  just 
beyond  a  place  where  two  roads  from  the  London 
area  converge,  and  is  quite  straight  for  some  distance 
ahead,  suggests  that  this  is  a  place  where  motor  car 
speeds  are  accelerated  when  going  south-west,  while 
there  may  often  be  occasion  for  ears  to  be  braked 
when  proceeding  north-east  towards  the  fork-roads. 
Moreover,  the  road  is  an  open  one,  45ft.  to  51ft. 
between  fences.  At  Sidcup,  on  the  other  hand,  Sec- 
tion 19  is  at  a  place  where  speeds  are  not  likely  to 
be  so  high.  It  also  seems  that  the  Portsmouth  road 
Section  5  is  more  exposed  to  the  sky  than  Section  19 
at  Sidcup,  and  the  surface  probably  attains  much 
lower  temperatures  in  frosts,.  If,  however,  the  wear 
measurements  are  comparable,  the  slipping  action  on 
the  Portsmouth  road  (wear  0"08in.)  may,  after  all. 
have  been  merely  due  to  the  fact  that  the  surface, 
not,  having  worn  as  at  'Sidcup  (wear  0-26  in.i.  con- 
sisted of  relatively  aged  materials  which  had  lost 
their  "nature"  by  exposure,  and  were  thus  more 
easily  injured.     In  any  case,  i<  maj    b     suggested, tile 
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better  results  at  Sidcup  were  due  to  the  more  reasom- 
able  and  suitable  amount  of  wear.    There  are  many 
tarred   roads    in   the   country,   secondary   or    I 
road-,  on  which  the  wear  seems  to  ;  nothing 

iths   at   n    time,   until,   suddenly,   the   surface 
breaks  up  and  it   bei    mes   very  patchy. 

TRIAL     SECTIONS     IN     FULHAM     BOROUC.H. 

The    trial    lengths   in    Fulham    were    put    down    by 
direct  Labour,  under  the  supervision  of  the   b 
surveyor,  Mr.  Francis  Wood,  m.inst.c.e.    Tin-,'  trials 
a    much    more    scientific    character    than    the 
trials  at   Sidcup  and  in  Kingston,  for  at   the  former 
lie  opportunities  given  to  competing  firms  pre- 
lility  of  making  systematic  tests,  in 
the    scientific    sense,    while    in    Kingston     Vale     the 
issues  were  confined  to  a  comparison  between  granite 
and  slag,  one  comparison  between  hot  work  and  cold 
work,  and  one  with  a  similar  section  on  the  Eltham- 
Sidcup  road.    These  tests  were  definite  enough,  and 
of  a  very  useful  character,  but   in  Fulham  a  larger 
number  of  trials   were   made,  and   the   study   of  the 
influences  of  different  factors  was   made   by   institut- 
ing  comparisons    between    crust.-,   which    differed    as 
-  one  clement  only,  taking  them  pair  by  pair. 
paring  Sections  1  and  2,  we  find  that  the  granite 
crust   wore  down   ()'05  in.   and   the   slag   crust   (r22in. 
According  to   the   report,  the   latter   was   "equal  to" 
the  former  a     regards  the  condition  of  its  surface  in 
winter   and    summer.     This  implies    that    No.    2   was 
only  "not   unduly"  slippery;    though  as  the  ''equal 
to"  may  mean  ".as  good  as,"  it  may  lie  that  the  crust 
which   wore  022  in.    actually  gave   a    hotter   foothold 
than  that  which  only  wore  0-05dn.     No.  .".  a    similar 
made    with    clinker,    showed     signs     of     slight 
crushing,  possibly  due  to  the  small  amount   of  wear, 
0-06  in.     In  the  case  of  Xo.  4,  gritstone,  slight  crush- 
ing i-  attributed  to  overheating,  and  the  same  applies 
-       ion  5,  Kentish  ragstone.    In  this  case  the  wear 
for  twelve   months  was  about  0'09  in.    Pair  by   pair, 
l  an  I  2    and  ?>  and  4    have  each  one  variable,  the 
wear  being  thai  of  the  granite  and  Trinidad 
Lake    bitumen    section,    though    the     clinker     with 
"bituminous"   matrix   ran   it   very   close    Three    d 
ferent  proportions  of  bitumen  and  "tar-compo."  were 
used  for  the  binders  of  Seetio]  Mos.  7  and  8 

are  a  pair,  with   i  regard     the   crust, 

and  the  condition-    of  the  re   similar,  though 

not  quit  rt  i  om  comparisons  between 

one  crust  and  another,   it  may  be  remarked  that  the 
with   the-!  n      are.   on   the   whole,   very 

itory.    No.  9  is  an 
carpeting   system.    Jt    is    a   matter   for  con; 

which    the     crn  I     below    the 
Mid   not 
ached  with 
whether,  in  fatt.  this  '  ly  a  ca 

c   3sful    ;  in;  I  eful    car- 

1-'.  -•  ibli  -  a    thinner    • 

ve  adequal  th<    crusl   below  it,  and 

of  traffic 

i  for  the  former  acl  onto 

lake  pi  This  point  will,  no  doubt,  be 

later  report.    The  only  other  point 

to  demand  notice  in  an  "interim  i 

mall  amount  of  measured  wear  of  Section 

12.    The   "extent    to    which    a    crust    with    an    upper 

course  as  described  would  "give  ,    cannot 

bo  jud.  we  know  the  nature   of  the   course 

•y,  a   depth   of  8 in.,  and    a    reviewer   is 

d    advantage  in       ekh  jo.:      mcile 

the  satisfactory  r<  tHnably  such')  a 

I   wear, 
ally,  the  trials  in   Fulham   are  of  a  very  en- 
.  ng    character    BO    far,    and 
that  further   I  titific  chars 

will  be  I    out.    It  i-  not  much   u 

bal  ",■■    Kru  m    pair  by 
Lastly,    it    may     be     si 

uld  be  <  eon- 

traffic  ;'.  e    d  r  as  neai 

affic  condition-,  bllft  on  sites  which 
marked   differer;  rds   other    i,  ;;    ■ 
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Stourport  Water  Supply At  a  rec  ig  of  the 

it  Urban  District  Council  the  agreement  with 
ocil  for  the  sup] 
i    of   Mr.    G.   La. 

i 

oh 
iurport  Couxj 

er. 


PRELIMINARY  EXAMINATION,   1913. 

The  following  have  satisfied  the  examiners  in  con- 
nection with  the  above— namely,  Messrs.  A.  M.  Aldous, 
Putney,  S.W.;  *G.  Back,  Cavendish-square,  W. ;  R. 
:  ey,  Horsehay,  Salop;   S.  R.  Bagshaw,  Kentish 

Town,  N.W.;  H.  F.  Ball,  Sittingbourne,  Kent;  J.  S. 
Balmford.  Longwood,  Huddersfie'.d ;  A.  H.  Bartlett, 
Oxford;  R.  J.  Bates,  Putney,  SAW;  R.  E.  Baty, 
Monkseaton,  Northumberland;  J.  V.  Bennett,  Tin-ley, 
Sheffield;  F.  W.  Bethell,  Bush  Hill  Park,  N. ;  A.  L. 
Boughey,  Discard,  Wallasey;  A.  H.  Brooks,  Haiborne. 
Birmingham;  A.  de  M.  Ohesterman,  Bath;  N.  11. 
Coles,  Bristol;  B.  Cooper,  Reading;  E.  R.  Cowley, 
West  Hampstead,  N.W.;  W.  B.  Gox,  Upper  Tooting, 
S.W.;  E.  Davies,  Aberdare,  Glain.;  .1.  T.  R.  Davies, 
rdwe  t;  T.  T.  Davies,  Aber,ayron;  J.  A. 
Dawson,  Birkenhead;  E.  C.  Elmhurst,  Bnrnsley;  H. 
Pavers,  Watford;  If.  T.  Fenn,  Tufnell  Park,  N. ; 
R.  C.  Finch,  Streatham,  S.W.  (pupil  with  surveyor  to 
Acton  Urban  District  Council);  L.  B.  Fitch,  Col- 
chester; A.  S.  Fraser,  Penrith;  II.  W.  Freeland,  Ton- 
bridge;  T.  F.  C.  Frost,  Walton,  Norfolk;  R.  M.  Fry, 
Willesden,  N.W.;  F.  Goldsmith,  Horndean,  Hants; 
H.  P.  Haggett,  Newport,  Mmi.;  II.  Heaton,  Pu  ton 
Pontefract;  A.  V.  Hedges,  Burnley;  W.  Hill,  Egre- 
mont ;  A.  C.  Hitchings,  Wollaston,  Stourbridge;  C. 
H.  J.  Human,  Rochester:;  D.  S.  Hopcraft,  Reading; 
E.  W.  Hornby,  Gar-tang;  F.  L.  Jenkins,  Wa 
Somerset ;  H.  D.  Johnson,  Grove  Hill,  Middlesbrough ; 
B.  W.  P.  Jones,  Abergele;  F.  E.  Lawrenson.  Stoke 
Newington,  N. -.  H.  S.  Lode  Oxford;  D.  A.  Longley, 
Beckenham;  G.  A.  MeOallum,  Barry;  J.  F.  Mae- 
mahon,  Birmingham;  J.  W.  P.  McNaught,  Ely;  K.  E. 
May.  Southend-on-Sea;  R.  V.  Menztes,  Englefieid 
Green,  Surrey;  IT.  I,.  Mercer,  Lam  aster;  G.  A.  Middle- 
miss,  Morpeth;  E.  T.   Moldram,  Chiswick,  W. ;  C.  J. 

,  io  ;  ae,  New  Maid  a;  A.  \'.  Newton,  Trull,  Taun- 
ton; N.  H.  Parfitt,  Newport,  Mom;  H.  E.  J.  Paton, 
Llanelly;  G.  N.  E.  Pentelow,  Sydenham,  S.E.;  L.  J. 
Pickrell,  Ravenscouri  Park,  W.;  G.  A.  Pidgeon, 
Birichingt'on-on-Sea ;  I!.  C.  Powell.  Caversham;  S.  D. 
Procter,  Greai  Harwood;  F.  H.  Pugh,  Sheldon,  near 
Birmingham;  A.  E.  Ross,  Beverley;  G.  N.  Saunders, 
Ashford;  J.  Scott,  Winehmore  Hill,  N.;  G.  H.  Scriven, 
Gravesend;  A.  E.  Smith,  Piumstead,  S.E.;  C.  I.  II. 
Smith,  Winchester;  R.  Smith,  Sutton,  Surrey:  L. 
Spence  Penarth;  V.  L.  Storey,  Wouldham,  Kent; 
W.  S.  Suck,  i  .  Birmingham;   D.  Tie 

Norwich;  1.  M.  Thomas,  Aberystwyth;  H.  S.  Tilson, 
King's  Lynn;  E.  H.  Tolley,  Southborough ;  J.  W. 
Tomkins,  Moseley,  Birmingham;  G.  M.  Turner,  Bir- 
mingham; H.  it.  Walton,  Chilwell,  Nottingham; 
G.  Warren  Hornsej  Rise,  N. ;  R.  C.  Westacott,  High- 
gate-road,  N.W.;  ,i.  i'.  Wilkinson,  Radcliffe,  near 
Manchester;  E.  William--,  Abergele;  H.  C.  Williams, 
Birkenhead;  R.  P.  Wilcock,  Windsor  Great  Park; 
W.  H.  Winch.  Cranbrook,  Kent;  A.  C.  M.  Windsor, 
ide,  E.C.,  and  tl.  H.  Young,  Balgowan,  Dork- 
ing. 

SCOTTISH    CANDIDATES. 

Messrs.    E.    S.    Andrews     Alloa;    C.    N.    Galletly, 
I     and  T.  Prentice,  Dowanhill,  Glasgow. 


Company  Promotion  and  Flotation — Mr.  Herbert 
W.  Jordan,  F.I.D.,  managing  director  of  Messrs.  Jordan 
&  Sons,  Limited,  the  well-known  law  publishers,  on 
Tuesday  delivered  an  extremely  interesting  lecture 
on  the  "Promotion  and  Flotation  of  Limited  Com- 
The  bet:,!.'  which  was  under  the  auspices 
of  ile.'  Secretaries'  Association,  dealt  succinctly  with 
the  history  of  companies,  their  utility,  and  tie  n 
sary  steps  lor  their  forma      □ 

Motor  Street  Sprinklers  in  Europe.— Regarding  the 

use  of  special  power-wagon  outfits  for  municipal  ser- 

utions    that    the    city   of 

Paris    is    no  ing    a    number    of    automobile 

sprinklers  and  sweepers.    It  is  stated  that  the  city  of 

Berlin  is  to  purchase  sixteen  combined  sprinklers  and 

sweepers,  representing  the  sum  of  £10,000.    As  to  the 

partment  work,  the  Berlin  department  now  has 

fifty  auto-pumps  in  service,  and,  unlike  those  of  Paris, 

i]    them  are  op   rated    by  storage  battery.    The 

nual    upke  gh  as  £140,000.    Munich 

owing  the  movement  and  is  exper.menting  with 

automobile  service.     The  first  of  these  outfits  gave  good 

and  an  entire  change  wdll  likely  be  made. 


February  14.  1913. 
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Modern  Methods  of  Water  Punfiaatior?.* 

By   JOHN    C.    THRESH,    u.d.,   d.sc,  Lecturer  on    Public    Health,    London   Hospital  Medical    College. 


The  first  question  that  anyone  interested  in  the 
subject  may  be  inclined  to  ask  is,  "What  is  the 
ity  for  improved  methods  of  purification  ? " 
"Is  not  the  standard  method  adopted  in  this  country 
— viz.,  that  of  slow  sand  filtration — perfectly  efficient 
and  satisfactory?"  I  have  not  got  a  word  to  say 
against  the  efficiency  of  slow  sand  filtration  if  pro- 
perly conducted:  but,  alas!  it  is  more  frequently 
conducted  improperly  than  properly.  Many  works 
have  no  arrangement  for  securing  an  absolutely 
regular  rate  of  flow  through  the  sand  beds,  nor  have 
they  the  necessary  staff  and  arrangement  for  ex- 
amining frequently  the  water-  passed  by  each  bed, 
so  that  as  soon  as  one  is  found  to  be  defective  it  can 
be  cut  out,  or  for  examining  the  water  from  a  re- 
cently cleaned  bed.  so  that  Bo  water  passes  from  it 
into  the  mains  until  its  full  purifying  action  has 
been  attained.  Moreover,  to  obtain  constant  results, 
the  water  prior  to  filtration  must  not.  greatly  vary  in 
iter;  if  it  does,  the  difficulties  in  the  way  of 
efficient  filtration  are  enormously  increased.  Again, 
waterworks  have  often  been  established  on  sites 
where  the  requisite  area  for  sand  filtration  is  .not 
available,  and  it  is  often  desired  to  construct  works 
in  such  position-.  Finally,  properly  constructed 
slow  sand  filtration  works  are  exceedingly  expensive 
to  provide  and  maintain.  For  these  reasons  in- 
numerable investigations  have  beea  ed  with 
the  view  of  devising  processes  which  should  be 
equally,  or,  if  possible,  more  efficient,  capable  of 
being  adopted  at  any  waterworks,  requiring  less 
skilled  labour  and  less  supervision,  and  lee  —  ' 
to  instal  and  maintain. 

The  various  processes  actually  in  use  may  be 
classified  as  under:  — 

(1)  Preliminary  treatment  of  water  before  filtration 
to  improve  it.-  quality  and  render  the  process  of  fil- 
tration more  reliable  and  less  difficult.  This  may  be 
divided  into  two  group-:  (a)  Those  procee 
which  no  chemicals  are  used,  and  (6)  those  in  which 
chemicals  are  used. 

(2)  Mechanical  filtration:  (a)  Without  the  use  of 
chemicals,  (6)  with  the  use  of  chemicals  added  prior 
to  filtration. 

(3)  Processes  in  which  filtration  plays  only  a  sub- 
sidiary part,  being  required  only  in  cases  where  the 
water  shows  signs  of  turbidity:  (a)  Chlorination, 
(6)  Treatment  with  ozone,  (c)  treatment  by  means  of 
ultra-violet  rays  of  light. 

Taking  these  in  order,  the  first  to  be  considered  is 
the  preliminary  treatment  of  water  which  will  after- 
wards be  sand  filtered.  This  treatment  is  desirable 
whenever  a  water  varies  greatly  in  character,  or  is 
constantly  turbid  and  rapidly  chokes  up  the 
on  the  surface  of  the  sand,  and  especially  when  the 
source  of  supply  is  known  to  be  more  or  less  affected 
by  the  influx  of  sewage  or  sewage  effluent5,  or  of 
polluting  matters  from  land,  &c. 

In  some  cases  ;t  ;  absolutely  necessary  to  take 
water  from  a  polluted  river,  even  when  in  flood,  in 
others  flood  water  can  be  excluded.  In  the  former 
case  a  system  of  pre-filt ration  is  desirable  as  well  as 
a  system  arranged  for  storage  of  the  partially  filtered 
water.  In  the  latter  ca=e  storage  alone  i-  ni 
unless,  as  rarely,  if  ever,  occurs  in  this  country,  the 
water  contains  clayey  matter  in  suspension  which 
absolutely  refuses  to  settle  in  a  reasonable  time, 
when  the  addition  of  a  small  proportion  of  sulphate 
of  alumina  is  necessary  to  clarify  the  water. 

By  pre-filtration  is  meant  the  passage  of  the  water 
rapidly  through  a  succession  of  filters  of  small  area, 
composed  of  material  coarse  in  the  first  bed  and  less 
coarse  in  each  successive  bed,  the  final  one  usually 
being  constructed  of  coarse  sand.  This  system  has 
been  perfected  by  Puech  and  Chabal,  and  their 
filters  are  extensively  used  on  the  Continent  for  the 
pre-filtration  of  river  wafer.  Ehe  first  filter  consists 
of  gravel  about  1  in.  diameter,  which  acts  as  a  coarse 
strainer,  but  removes  also  a  considerable  quantity 
of  slimy  matter  which  adheres  to  the  surface  of  the 
gravel.  The  same  action  takes  place  in  the  subse- 
quent filters  container.?  finer  material  until  after 
passing  the  fourth  filter  the  water  is  practically  dean 
and  bright.    The  total  thickness  of  filtering  materials 

*  Paper  read  at  the  Eastern  District  Meeting  of  the  Institution  of 
Municipal  and  County  Engineers  held  at  Westminster  on  Friday  last 


lour  filters  is  only  4  ft.,  and  they  are  so  con- 

I   as   to  admit  of  being  very  readily   cleansed. 

With    six    successive    filtration?,    I    understand    that 

'•'■  Puech  and  Chabal  claim  that  the  process  is 

as  efficient  as   that   of  slow   sand   filtration,   and   far 

less    costly    than   providing   storage    and    slow    sand 

filters.     I   have    seen     the     system     at    work    in    the 

Thames    Valley,   and   also   mar  Paris,  but    acting  as 

ire  can  be  no  doubt  that   the 

marked,  but  I  should  not  be 

installation  of  even  six  filters 

a  ■  a  for   storage   and  slow  filtration. 

When    the    water   to   be   treated   is    not   too   turbid, 

has   an   extraordinary  purifying  effect. 

Th      has   long  been  known,  but  Dr.  Houston's  recent 

report  to  the  Metropolitan  Water  Board  has  b 

it   prominently  before  the  notice  of  all  interested  in 

the  subject  of  water  purification. 

Storage  insures  a  certain  amount  of  purification  of 

by    natural   processes,    sedimentation,    in- 

i,  and  destruction  of  objectionable  ba 

i  of  other  low  form-  of  life.  &c.     It  is  a  well- 
known    fact    that    the    bacilli     of    typhoid    fever    do 
i  ■  in  water,  and  that  in  a  stored  water  they 

tend    rapidly    to    disappear.    Experiments    which     I 
.  in  making,  in  connection  with 
the  waters  of  various  rivers  prove  that  over  90  per 
I'n     of    the    typhoid    bacilli    introduced   into    such    a 
[j  appear  within   one  week.     One  week's   stox- 
ni  : In-  safety  of   the  water  ow  r 

a    hundredfold.    In   fourteen   days   99-9    per   cent    of 
cilli    disappear;    hence   fourteen   days'   storage 
inerea  ety  a   thousandfold. 

Dr.  ]'  rli.i-  carried  out  on  a  large  scale 

of   investigations    on    the   effect    of   storage, 
his  re  ults  as  under  (Third  Research  P.e- 
pori  »:  — 

1.  Storage   reduces  the  number   of  bacteria   of  all 

sorts 

2.  Storage  reduce,  the  number  of  bacteria  capable 

of  growing  on  agar  at  blood  heat. 

3.  Storage  reduce-   the  number  of  bacteria   capable 

of  growing  in  a  bile-salt  medium  at  blood 
heat,   eh'  0  mental   bacte 

4.  Storage      reduces      the      number      of      coli-like 

microbes. 

5.  Storage  reduces  the  number  of  typical  B.  coli. 

6.  Storage     alters     certain      bacteriological     river 

water    ratios;     for    example,    it    reduo 
number  of  typical  B.  coli  to  a  proportionately 
:•  extent  than  Lf  reduce     the  numbeT  of 
bacteria  of   all   sorts. 

7  Storage,    if    sufficiently    prolonged,    devil 

the  microl  borne  di*  ('-(/-.  the 

typhoid  bacillus  and  cholera  vibrio). 

8  Storage     reduces     the     amount      of     suspended 

matter. 
9.  Storage  reduces    the  amount  of  colour. 

10.  Storage     reduces     the    amount    of    ammoniacal 

nitrogen. 

11.  Storage  redue  rant  of  oxygen  al 

■    permanganate. 
1?.  Storage  usually  reduces  the  hardness,  and  may 
reduce    for   alter    the    quality     off    the    albu- 
►id  nitrogen. 

13.  Storage      alters      certain     chemical     river-water 

ratios;  for  example  the  colour  results  im- 
prove more  than  the  results  yielded  by  the 
permanganate   test. 

14.  Storage   has.   a   marked   levelling   effect  on  the 

totality  of  water  delivered  to  the  filter-beds. 

15.  Storage   'end-   generally  to  lengthen   the   life   of 

the  fillers  (Only  under  exceptional  condi- 
tions  is  the  converse  true.) 

16.  An   adequa  '  >  b     regarded 

as  a  "safe"  water,  and  the  "safety  oh 
which  his  occurred  in  a  stored  water  can  be 
recognised   by   appropriate    I 

17.  The    use    of    stored    water    enables     a     constant 

check  to  be  maintained  on  the  safety  of 
London's  water  antecedent  to,  and  irrespec- 
tive of,  filtration. 

18.  The  use   of  stored  water  goes  far  to  wipe   out 

the  gravity  of  the  charge  that  the  chief  sources 
of  London's  water  supply  are  from  sewage- 
polluted  rivers. 
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20. 


His 


19.  The  use  of  adequately  stored  waters  renders  any 
accidental  breakdown  in  the  filtering  arrange- 
ments much  less  serious  than  might  otherwise 
be  the  case. 
The  habitual  use  of  stored  water  would  lighten 
the  grave  responsibilities  of  the  Water  Board 
as    regards    the   safety    of    the    London    water 
supply,  and  would  tend  to  create  a  sense  of 
security    among   those    who    watch    over    the 
health  of  the  metropolis, 
final  conclusion  is  "That  raw  river  water  should 
be  stored  antecedent  to  filtration,  preferably  for  thirty 
Jay-.    The  question  whether  the  thirty  days'  storage 
should  be   fixed  on   a  maximum  or  on   a  minimum 
basis  must  be  left  unanswered  ;  but  if  the  former  alter- 
native be  chosen  the  desirability  of  employing  supple- 
mentary processes  of  water  purification  to  tide  over 
emergencies  is  worthy  of  consideration." 

In  his  Seventh  Research  Report  he  advocates  small 
pre-storage  settlement  reservoirs,  and  says:  "If  this 
pre-storage  system  of  settlement  were  adopted  there 
is  no  reason  why,  when  the  river  water  was  especi- 
ally unsatisfactory  in  quality,  the  good  results  ob- 
tained by  simple  sedimentation  should  not  be  con- 
siderably enhanced  by  the  use  of  such  coagulants  as 
sulphate  of  alumina,  alumina-ferric,  &c." 

In  a  later  report  he  advocates  the  use  of  lime  for 
securing  clarification  and  purification.  The  effect  of 
lime  has  long  been  known,  for  it  has  been  shown  that, 
the  softening  of  a  water  usually  improved  its  bac- 
teriological quality.  That  this  is  not  invariably  the 
effect  is  due  to  the  way  in  which  the  softening  process 
is  conducted.  II  carried  out  both  for  the  purpose  of 
softening  and  purifying  the  water  good  results  may 
lie  uniformly  obtained.  In  the  new  edition  of  my  work 
on  "The  Examination  of  Water  and  Water  Supplies" 
a  table  is  given  showing  the  effect  of  softening  on  a 
water  of  very  variable  quality.  Sometimes  the  raw- 
water  contained  thousands  of  bacteria  per  cubic  centi- 
metre, and  the  bacillus  coli  in  1  cubic  centimetre,  yet 
when  softened  and  passed  into  the  mains  it  rarely 
contained  twenty  bacteria  per  cubic  centimetre,  and 
never  contained  the  bacillus  coli  in  50  cubic  centi- 
metres, and  very  rarely  in  100  cubic  centimetres.  The 
softening  process  also  removed  40  per  cent  of  the 
organic  matter  originally  present  in  the  water. 

It  follows,  therefore,  that,  providing  time  is  given, 
a  very  high  degree  of  purification  can  be  obtained  by 
the  use  of  I'm'1  sufficient  to  .soften  a  hard  water,  and 
without  filtration,  if  time  is  given  for  complete  sedi- 
mentation, and  doubtless  such  a  water,  if  subse- 
quently sand  filtered,  would  be  practically  sterilised. 
With  dirty,  turbid  river  waters  an  excess  of  lime 
rired  to  effect  purification,  and  such  a  water 
must  then  be  mixed  with  a  sufficient  bulk  nf  water 
of  suitable  character  before  being  filtered.  This  is 
the  process  which  Houston  appears  to  regard  with 
mi  the  treatment  of  Thames  flood  water. 
Naturally  the  process  is  inapplicable  to  soft  waters, 
-o  that  its  utility  is  limited.  In  the  case  of  soft  water 
sulphate  of  alumina,  a  slightly  ferruginous  quality 
of  which  is  called  "alumina-ferric,"  could  be  used 
instead  of  lime,  but  if  more  than  about  1  grain  per 
gallon  is  added  (depending  upon  the  amount  of  car- 
bonates present  in  the  water),  some  chalk  or  lime 
would  also  Ik^c  to  be  added  in  order  to  precipitate 
the  alumina,  as  it  is  this  precipitation  which  causes 
tlie  clarification  and  purification  of  the  water.  I 
have  experimented  with  this  process  on  a  very  large 
scale — that  i-,  a!  works  purifying  some  million-  of 
if  liver  water  per  day — and  its  use  has  hcen 
abandoned.  It  certainly  enabled  filter  beds  to  be 
oel't  into  use  after  cleaning,  and,  to 
u'n  extent,  improved  the  quality  of  the  filtered 
water,  hot  the  result  were  mm)  so  uniformly  good  as 
to  justify  the  retention  of  the  proci  ally  after 

a  much  more  reliable  process  had  been  discovered. 
The  n  therefore,  as   an   adjunct    I  i 

d    Sltra  ion   has  only  a   limited   application. 
It  will  be  seen  later  thai  chemical  and  other  processes 
:    the   further  purification   of    sand- 
filtered   water,  but  in   -uch  cases  the  chemicals,  &c, 
effect  the  real  purification,  and  the  filtral 

rite  rest;   consequently  such  pro  i 
La      Boat  ion. 

dispense      with  the 
rapid  mechanical  filters  being 
M  filters  contain  the  filtering  mate- 

rial, which  is  usually  Band,  but  Sometimes  a  patented 
material  such  as  "polarite,"  in  closed  iron  cylinders, 
admitting  of  the  water  being  passed  through  under 
able  pressure.  They  differ  chiefly  in  the 
arrangements  adopt  iring  efficii 


washing  of  the  filtering  material.  These  filters  are 
too  well  known  to  require  description,  and  when  all 
that  is  necessary  is  the  clarification  of  a  water  they 
are  very  useful  indeed,  but  if  the  water  is  liable  to 
pollution  not  one  of  these  filters  is  reliable.  They 
may  pass  for  a  time  a  water  of  great  purity,  but  after 
each  washing  the  water  which  passes  is  very  impure 
baeteriologieally,  and  towards  the  period  when  wash- 
ing is  required  the  water  again  is  of  inferior  quality. 
If  the  filters  are  not  used  continuously  day  and  night 
there  is  a  tendency  for  bacteria  to  grow  upon  the 
surface  of  the  filtering  material,  and  to  be  washed 
through  when  the  filter  is  put  into  use.  A  long  ex- 
perience with  these  filters  justifies  me  in  asserting 
that  alone  they  cannot  be  depended  upon  to  effi- 
ciently purify  a  polluted  water.  This  is  noAV  so  gene- 
rally acknowledged  that  I  believe  all  the  mechanical 
filter  makers  recommend  the  addition  of  some  co- 
agulant— almost  invariably  sulphate  of  alumina  with 
or  without,  a  little  lime — to  the  water  prior  to  its 
passage  through  their  filters.  In  some  cases  the 
coagulant  is  added  as  the  water  passes  into  the  filter, 
but  better  results  can  be  obtained  if  the  water  after 
the  addition  of  the  coagulant  is  allowed  to  stand  for 
fifteen  minutes  to  one  hour  before  being  filtered. 
There  is  no  doubt  that  by  these  means,  in  many 
cases,  a  very  pure  water  can  bo  obtained — a  water 
as  good  as  can  be  obtained  by  the  slow  sand  filtration 
of  the  same  water. 

Every  mechanical  filter  maker  publishes  results 
obtained  under  the  above  conditions,  and  in  several 
instances  I  have  been  able  to  verify  them. 

Notwithstanding  that  these  processes  are  less  costly 
I  hivi  slew  sand  filtration,  and  possibly  equally  effi- 
cient if  properly  supervised,  a  higher  degree  of  puri- 
fication is  now  being  desired,  one  -which  will  practi- 
cally sterilise  and  thus  destroy  any  disease  germs 
which  may  be  present  in  the  raw  water;  and  this 
brings  us  to  our  third  group  of  processes  in  which 
filtration  plays  a  subordinate  part.  Filtration  is  still 
necessary  because  none  of  the  processes  to  be  de- 
scribed can  be  depended  upon  practically  to  sterilise 
water  unless  that  water  is  free  from  visible  suspended 
matter,  or  which  is,  in  other  words,  perfectly  clear 
and  bright.  The  reason  for  this  almost  certainly  is 
that  neither  the  chemical  nor  physical  processes  used 
can  destroy  bacteria  if  in  masses  or  if  enclosed  in  an 
envelope  of  inorganic  or  organic  material  of  appre- 
ciable dimensions.  Possibly,  if  sufficient  time  could 
lie  given  the  enclosed  bacteria  would  be  reached  and 
dei  troyed,  but  time  is  an  important  factor,  and  unless 
the  bacteria  can  be  very  rapidly  destroyed  the  process 
is  not  practicable. 

Of  the  three  processes  used  for  destroying  bacteria 
that,  which  depends  upon  the  use  of  chlorine  a.-  the 
sterilising  agent  is  by  far  the  most  generally  adopted. 
In  this  country,  in  South  Africa  and  in  North  America, 
main-,  many  millions  of  gallons  per  day  are  being 
terilieed,  and  in  most  cases,  apparently,  with  per- 
fectly satisfactory  results.  When  I  published  my 
first  paper  on  "Sterilisation  of  Potable  Waters  by 
Means  of  Chlorine,"  I  believe  the  process  had  never 
been  used  save  in  cases  of  grave  emergency,  and  in 
these  cases  with  such  results  that  the  communities 
affected  often  preferred  the  risk  of  drinking  the  water 
known  to  be  polluted  rather  than  the  water  which 
had  been  treated  with  chlorine.  The  reason  of  this 
was  pointed  out  in  the  paper  referred  to.  The  im- 
portance of  having  a  clarified  water  was  not  previously 
known;  hence  excessive  quantities  of  chlorine  had 
to  be  used  to  effect  sterilisation,  and  no  attempt  was 
made  to  remove  th  Where  there  was  a  pro- 

cess of  filtration  the  chlorine  was  added  to  the  water 
bi  i instead  of  after  filtration. 

ff  an  excess  is  present  the  water  has  a  curiorj 
disagreeable  taste,  and  when  a  large  excess  is  present 
the  water  has  a  marked  action  on  brass  water  fittings. 
The  use  of  these  excessive  quantities  brings  the  pro- 
cess into  disrepute,  and  is  absolutely  unneoe  arj 
if  the  proce  propi  rly  applied.    The  chlorine  pro- 

cess is  being  u  ed  al  the  present  time  for  purifying 
millions  of  gallons  of  water  daily  in  this  country  and 
without  any  person  being  able  to  detect  it, .and  the 
original  Impure  water  is  converted  into  a  water  of  the 
highest  standard  of  bacterial  purity! 

With  a  clear  and  bright  wafer,  whether  clarified 
by  filtration  or  not,  abowf  1  part  of  chlorine  will  de- 
stroy all  harmful  bacteria,  and  practically  sterilise 
;;  i mi i,< ion  parts  to  6,000,000  parts  of  water.  The  quan- 
tity which  mu  t  be  .-elded  depends  upon  the  amount 
of  organic  matter  in  the  water,  the  temperature  of 
iti  r  and  th*  time  which  can  be  allowed  for  the 
action  of  the  sterilising  agent.    Where  the  water  can- 
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not  be  stored  for  a  few  hours,  then  some  additional 
process  must  be  used  to  remove  the  excess  of  chlorine 
used.  Exposure  to  air  and  light  soon  causes  the 
small  excess  of  chlorine  to  disappear,  but  where  this 
cannot  be  secured  the  excess  may  be  removed  by  the 
addition  of  a  little  sodium  bisulphite  or  by  passing 
•the  water  through  a  bed  of  charcoal.  One  firm  has 
patented  an  apparatus  which  enables  the  water 
(previously  filtered,  if  necessary)  to  be  dosed  with 
the  desired  amount  of  chlorine,  and  then  i 
sufficiently  long  for  practical  sterilisation  to  be 
effected.  After  this  it  passes  through  a  layer  of 
specially  prepared  charcoal  and  passes  out  of  the 
apparatus  pure  and  sweet.  This  charcoal  appears 
to  retain  its  extraordinary  properties  for  many  months, 
and  when  it  begins  to  fail  simple  recarbonisation  re- 
incy  (De-Chlor  process).  Properly 
used,  this  apparatus  gives  (most  excellent  results,  bul 
if  it  is  only  used  intermittently  the  filtering  material 
appears  to  permit  of  certain  bacteria  (not  the  disease- 
producing  unes)  multiplying,  and  then  when,  after 
standing  some  time,  the  apparatus  is  used  again  the 
water  contains  too  many  bacteria.  One  of  these  appli- 
ances has  been  in  use  at  Reading  for  more  than  a 
year,  and  the  results  are  so  satisfactory  that  additional 
plant  is  being  put  down.  In  another  town  I  have  had 
one  installed  to  purify  the  water  from  a  small  brook 
liable  to  pollution,  and  we  have  examined  samples 
of  water  at  regular  and  irregular  intervals  for  many 
months,  and  every  sample  lias  been  perfectly  satis- 
factory—very different  indeed  to  the  samples  we  used 
to   receive  a     the  product  of  the  slow  sand  filters. 

In  another  case  a  very  large  quantity  of  filtered 
Thames  water  is  being  treated  by  a  modification  of 
this  process,  and  so  far  all  the  samples  of  water  re- 
ceived have  been  of  a.  very  high  degree  of  bacteria] 
purity.  Better  results  could  not  be  obtained  even  if 
long-stored  water  were  treated,  and  there  is  no  storage 
whatever,  the  water  being  taken  direct  fnun  die  river 
to  the  filter  beds. 

In  still  another  case  water  is  treated  without  any 
filtration  whatever,  and  de-ehlorination  takes  place 
merely  by  the  action  of  air  and  light,  and  with  extra- 
ordinarily good  results.  The  amount  of  chlorine  added 
is  regulated  to  a  nicety  without  any  automatic  appli- 
ance, and  in  such  quantity  that  the  excess  over  and 
above  what  is  necessary  to  secure  destruction  of 
objectionable  bacteria  disappears  before  the  water  is 
passed  into  the  mains. 

In  the  United  States  this  process  has  been  adopted 
for  the  purification  of  a  large  number  of  water  supplies 
during  the  last  few  years,  and  it  is  now  generally 
recogni  i  I  as  a  perfectly  reliable  and  a  most  satis- 
factory method  of  water  purification.  Its  simplicity 
and  its  inexpensiveness  has  appealed  to  the  States, 
and  doubtless  in  time  the  English  people  will  get 
over  their  prejudices  and  prefer  a  purified  water" to 
a  water  of  doubtful  quality.  My  impression  is  that 
within  a  comparatively  few  years  all  water-  d 
from  sources  liable  to  pollution,  and  very  few  people 
are  really  aware  how  common  such  sources  are,  will 
be  treated  with  chlorine,  or  by  one  of  the  other 
methods  to  which  I  am  about  to  refer,  before  being 
delivered  to  the  consumers. 

The  ozone  process  is  in  use  in  several  towns  on 
the  Continent,  and  the  reports  I  receive  from  corre- 
spondents- differ  very  much  from  those  published  by 
th©  various  firms  interested  in  the  apparatus,  ] 
have  only  seen  it  at  work  in  Paris,  and  I  was  not  at 
all  favourably  impressed  by  it.  Air  is  ozoni  ed  by 
the  silent  electric  discharge,  and  the  room  in  which 
this  is,  accomplished  is  a  fearsome  place  to  enter. 
Highly  skilled  men  must  be  in  charge.  The  air  when 
ozonised  is  caused  to  travel  slowly  and  in  a  minute 
state  of  division  through  cylinders  containing  the 
water  to  lie  treated,  which  is  also  traversing  the 
cylinder.  The  water  must  be  clear  and  bright  before 
it  can  be  treated,  and  such  a  water  after  a  few  minutes' 
contact  with  the  ozonised  water  is  rendered  practi- 
cally sterile.  The  water  as  it  emerges  both  tastes 
and  smells  of  ozone,  but  this  quickly  passes  off. 

Properly  supervised,  the  results  obtained  are 
neither  better  nor  worse  than  can  be  obtained  by  the 
far  simpler  methods  of  chlorination,  and  it  is  a 
question  whether  the  chemical  actions  which  take 
place  in  the  water  are  not  identical.  Ozone  is  be- 
lieved to  be  a  molecule  containing  3  atoms  of  oxygen, 
which  in  the  presence  of  water  decomposes  into  ordi- 
nary oxygen  and  so-called  nascent  oxygen,  which  is 
supposed  to  cause  the  bleaching  and  sterilising 
effect.  Chlorine  when  in  contact  with  water  slowly 
combines  with  the  hydrogen  in  the  molecules  of 
water  liberating  the  oxygen,  which   at  first   must   lie 


in  the  nascent  state,  and  will,  therefore,  produce  the 
same  effect  as  the  ozone. 

Save  on  a  very  small  scale,  I  do  not  think  ozone 
has  been  used  in  England  for  the  purpose  of  water 
purification,  and  the  same  applies  to  the  United 
States,  and  I  do  not  think  there  is  any  probability 
of  its  being  adopted  by  any  waterworks.  This  pro- 
cess requires  the  use  of  very  complicated  and  expen- 
sive electrical  apparatus,  and  supervision  by  a  skilled 
man,  something  more  than  an  intelligent  artisan; 
in  fact,  he  must  be  a  well  qualified  electrical  engi- 
neer. This,  of  course,  adds  to  the  cost,  about  which 
I  shall  have  to  add  a  few  words  la'    r. 

Sterilisation  by  ultra-violet  rays— that  is,  by  means 
of  the  rays  which  extend  beyond  the  violet"  end  of 
the  solar  or  other  spectrum,  and  which  are 
for  their  powerful  chemical  effects,  Iras  only  jut 
c  no  practicable.  In  my  laboratories  we  have 
had  all  the  various  appliances  introduced  into  this 
country  under  observation.  In  all  cases  the  ray-  are 
produced  by  a  mercury  lamp  made  with  transparent 
quartz.  Ordinary  glass  is  useless,  as  it  absorbs 
nearly  the  whole  of  the  effective  rays.  Quartz,  on 
the  other  hand  allows  the'se  rays  to  pass  and  to 
exert,  their  powerful  effect  upon  anything  upon 
which  they  are  thrown.  If  this  should  happen  to  be 
the  human  eye,  the  destructive  effect  is  soon  appa- 
rent;  hence  sue*  .-i   lamp  has  always  to  be  carefully 

c  '  n -d  so  that  the  rays  do  not  reach  the  eyes. 
The  whole  problem    of  water  ..-terilieation   by   means 

"f   these   rays    i sisbs    in   ensuring   that   every   drop 

of  water  i-  momentarily  exposed  to  the  full  effect  of 
tlie  rays.  The  water  must  therefore  be  as  near  as  possible 
tothelamp.  In  one  process  which  we  tried  the  lamp 
was  actually  immersed  in  the  water,  and  about  its 
sterilising  effect  there  can  be  no  doubt.  Provided 
the  water  was  perfectly  clear  and  bright  the  results 
were  marvellous.  Practical  sterilisation  appeared  to 
be  almost  instantaneously  secured.  Unfortunately 
the  lamps  could  not  be  depended  upon,  the  quartz 
fracturing  frequently.,  This  difficulty  has  not  yet 
been  overcome,  though  thousands  of  pounds  have 
been  spent  in  the  attempt,  and  it  is,  fatal  to  the  use 
of  the  lamp  in  this  way  for  water  sterilisation.  It 
cannot  be  depended  upon  for  a  moment.  The  lamp 
may  crack  almost  as  soon  as  the  current  is  switched 
on,  or  it  may  continue  to  burn  for  several  hours,  but 
at  longest  it  could  be  depended  upon  to  crack  within 
a  couple  of  days,  ami  as  the  cost  of  each  lamp  is 
considerable  the  process  would  not  only  be  unre- 
liable, but  very  expensive. 

We  have  now  in  use  a  lamp  which  is  fixed  just 
above  the  surface  of  the  water,  and  by  an  ingenious 
arrangement  within  the  cylinder  all  the  water  has 
to  pass  over  the  area  nearest  to  the  lamp.  This. 
ensures  practical  sterilisation,  and  the  breaking 
difficulty  is  overcome.  We  have  tried  it  with  impure 
Thames  water  and  with  water  to  which  we  have 
added  sewage,  or  sewage  effluents,  the  bacillus  coli 
and  the  bacillus,  typhosus,  and. the  results  are  uni 
formly  satisfactory. 

Like  the  chlorine  and  ozone  processes,  reliable  re- 
sults can  only  be  obtained  with  clear  and  bright 
waters;  hence  a  naturally  turbid  water  must  be  clari- 
fied before  it  is  passed  into  the  sterilising  apparatus. 
The  apparatus  is  simple  compared  with  that  of  the 
ozonising  process,  and  simpler  even  than  the  chlori- 
nation process,  and  if  extended  experience  shows 
that  it  is  reliable,  and  the  electricity  can  be  pro- 
duced at  a  sufficiently  low  price — Id.  to  Hd.  per  unit 
— it  should  have  a  great  future  before  it. 

The  apparatus  with  which  my  colleague  Dr. 
Beale  and  myself  have  been  working  was  said  to 
have  a  capacity  of  130  gallons  per  hour,  and  the 
electrical  supply  to  the  lamp  was  derived  from  a 
direct  current  of  90  volts  tension. 

The  internal  arrangement  of  the  apparatus  in- 
cludes a  series  of  inverted  cones  which  act  as  baffle 
plates,  causing  the  water  to  pursue  a  definite  course, 
and  ensuring  that  the  bacteria  contained  therein  are 
exposed  to  the  rays,  for  a  definite  period.  The  lamp 
is  fixed  in  a  horizontal  position  a  short  distance 
above  the  cones,  and  although  the  water  is  not 
actually  in  contact  with  the  lamp,  it  passes  several 
times  in  close  proximity  thereto.  An  electric  bell  is. 
attached,  which  continues  to  ring  should  the  lamp. 
for  any  reason,  cease  to  act  while  water  is  flowing 
through. 

With  the  above  apparatus  we  have  tried  a  large 
number  of  experiments  with  uniformly  excellent  re- 
sults, but  only  one  need  be  quoted.  We  mixed  with 
a.  tank  of  London  tap  water  a  quantity  of  sewage 
filtered  through  a  jelly  bag,  and  commenced  running 
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it  through  the  apparatus  at  the  rate  of  20  gallons 
per  hour,  and  we  gradually  increased  it  to  70  gallons 
per  hour.  I  may  say  here  that,  with  ordinary  waters, 
we  had  found  that  practical  sterilisation  was  effected 
when  the  apparatus  was  dealing  with  the  maximum 
quantity,  130  gallon-  per  hour.  With  this  very  filthy 
water  sterilisation  was  complete  at  all  rates  up  to 
50  gallons  per  hour,  and  it  was  practically 
complete   at   70  gallons   per   hour. 


Polluted  water  used. 


Bacteria  per  c.c 

Growing  on  gelatine   3,740 

,.  ,,      agar       1,570 

The  bacillus  coh  over  1,000 

per  c.c 


Treated  water  passed  off  at  rate  of 


22  galls.  n  mils. 

0  0 


70  galls,  per  b- 


Absent  in  400  c.c.  throughout. 


There  can  be  no  question  therefore  of  the  efficiency 
of  the  apparatus.  The  diagram  .appended  is  one  of 
the  lamps  somewhat  differently  enclosed  so  as  to  be 
utilised  for  sterilisation  on  a  very  Large  scale,  and 
with  which  we  hope  shortly  to  be  able  to  continue 
our  experiments. 

It  will  be  seen  therefore  that  waters  can  be  prac- 
tically sterilised  by  chlorination,  by  ozonisation,  and 
by  exposure  to  ultra-violet  rays,  and  next  comes  the 
very  important  question  of  the  relative  costs. 

The  following  figures  are  based  upon  the  cost  at 
works  where  the  processes  are  installed,  .and,  of 
course,  do  not  include  the  cost  of  preliminary  filtra- 
tion or  the  pumping,  which  is  in  nearly  all  cases 
necessary. 

Cost  per  annum  of  Treating  One  Million  Gallons  of  Water 

PER    DAT. 


Ultra-violet 
ray  process. 

Ozone 
process. 

Ee-Chlor 
procees. 

Electrical  current*  or  chemicals 
Lamps  and  renewals 

Labour 

Interest    repayment    on    capital 
outlay          

£120 
30 
60 

150 

360 

£120 
1,250 

£55 

10 
60 

300 

1.370 
•9d 

425 

Equivalent  per  1,000 galls,  treated 

•2  Id. 

•28d. 

*  Id. 

per  unit. 

Where  the  requisite  electric  current  can  be  obtained 
at  lid.  per  unit  tire  ultra-violet  ray  process  would 
be  .-(till  as  cheap  as  the  chlorination  process,  but  with 
current  more  than  1-kl.  per  unit  the  chlorination 
process  would  be  the  cheapest.  The  cost  of  ozonisa- 
tion puts  the  process  out  of  court.  In  the  great 
majority  of  cases,  therefore,  the  chlorination  process 
would  be  the  cheapest,  arid  under  certain  circum- 
stances   it  would  probably  be  the  most  satisfactory. 

The  selection  of  one  or  the  other  processes  should 
therefore  depend  upon  the  conditions  obtaining  at 
any  particular  works..  If  a  chlorination  process  were 
decided  upon  the  method  adopted  for  chlorination 
and  dechlorination  would  have  to  be  varied  accord- 
ing to  circumstances.  The  removal  of  every  trace 
of  excess  of  chlorine  is,  absolutely  necessary,  and 
this  is  better  effected  when  chlorinated  lime  has 
been  used  than  when  chlorinated  soda  has  been 
used.  In  some  cases  it  will  be  cheaper  to  get  rid 
of  the  excess,  by  storage;  in  others  by  the  use  of  de- 
chlorinating  apparatus,  such  as  that  devised  by 
Messrs.  Candy. 

The  ultra-violet  ray  process  requires  no  modifica- 
tions, and  if  it  fulfils  it--,  promise  it  has  a  great  future 
before  it;  it  will  probably  prove  both  the  cheapest 
and  simplest.  It  would  also  require  least  spa 
could,  in  many  cases,  be  installed  at  very  short 
notice.  Until  a  plant  has  been  installed  in  this 
country  and  submitted  to  a.  sufficiently  prolonged 
test,   I   do    not    think    !  ould    be    justified    in 

definite  adoption;  heaioe  at  present 
the  chlorine  process  of  water  sterilisation  holds  the 

field. 


Waterproofing  of  Cement — We  understand  that  the 
patent  powder  "Pudlo,"  which  renders  cemeni 
proof,  and  the  makers  of  which  are  Messrs.  JCerner- 
-  Lynn,  is  being  used  on  the 
now  Pr  ldings,  Rochdale.   This  is  only  one 

of  many  important  buildings  this  has  been  specified 
for.    This  powder  :  .,  .!  arohi- 

we  includin;  <•]  if  cement   and 

'>rk 


THE  FIRE  BRIGADE  OR  THE  FIRE  SPRINKLER. 

A   QUESTION   OF   EFFICIENCY. 

(Conlriliutt-d.) 

Of  the  services  maintained  for  the  ratepayers  by 
the  various  municipal  authorities  not  the  least  effi- 
cient are  the  fire  brigades  studded  throughout  these 
islands.  Generally  under  the  direction  of  a  thought- 
ful and  experienced  fire-fighter,  the  brigades  in  many 
of  the  larger  manufacturing  districts,  are  monuments 
of  the  high  efficiency  to  be  attained  in  the  skilful 
manipulation  of  specially  contrived  apparatus  by 
earnest  men  as  the  result  of  rigorous  and  systematic 
training. 

This  splendid  system  costs  much  money  (the  London 
Fire  Brigade,  for  instance,  is  maintained  at  a  cost 
which  may  be  computed  at  £1,000  per  day),  and  yet. 
after  vast  expenditure  of  money,  the  Times  Annual- 
Financial  Review  of  January  17,  1913,  estimates  that 
the  cost  of  home  fires  in  which  the  damage  amounted 
to  £1,000  or  more  totalled,  during  1912,  no  less  a 
sum  than  £2,703,450— £2,700  000  dead  loss  to  the  nation, 
to  which  should  be  added  how  much  for  inconve- 
nience and  loss  of  profits,  and  wages  to  employees  ? 
After  the  spending  of  money  freely  in  the  purchase 
of  all  the  splendidly  efficient  apparatus,  in  the  main- 
tenance and  training  of  brave  and  skilful  men,  we  are 
faced  with  a  national  ash-heap  valued  at  many 
thousands  of  pounds  each  day. 

Heap  no  reproaches  on  the  heads  of  the  fire  brigade. 
Remember  they  ftart  with  a  disadvantage  which, 
reduce  as  they  may,  they  cannot  eliminate ;  they  are 
not  on  the  spot,  ready  for  immediate  action  at  the 
critical  moment,  and  the  fire  is. 

There  is  an  invention  known  as  the  "Grinnell" 
automatic  sprinkler,  which  ensures  for  any  premises 
in  which  it  is  installed  absolute  immunity  from 
disastrous  fire,  by  reason  that  it,  unlike  the  brigades, 
is  on  the  spot — an  unsleeping,  never  failing,  silent 
guardian,  waiting  for  any  fire  that  may  originate.  It 
is  not  new,  untried  or  experimental;  the  first 
"  Grinnell  "  was  brought  out  in  1882,  and  in  the  thirty 
years  that  have  elapsed  some  15,800  actual  fires  have 
occurred  in  buildings  fitted  with  this  appliance,  and 
have  been  extinguished  with  an  average  loss  from  fire 
and  water  of  less  than  £60  per  fire. 

Business  men  recognise  that  there  is  a  risk  of  fire 
in  our  manufactories,  our  warehouses,  our  stores,  and 
shops,  and  to  reduce  it  we  try  to  make  the  buildings 
fireproof,  and,  so  far  as  possible,  buy  insurance 
against  loss  on  invested  capital.  The  "  Grinnell " 
automatic  sprinkler  system  goes  a  long  step  further; 
it  practically  makes  both  buildings  and  contents 
really  fireproof,  and  ensures  that  an  outbreak  of  fire 
shall  be  the  cause  of  its  own  extinction.  The  auto- 
matic sprinkler  is  a  fire  brigade  constantly  on  guard 
over  the  premises  in  which  it  is  fitted;  and  imme- 
diately and  wherever  fire  occurs  automatically  water 
is  poured  upon  it  through  sprinkler  "heads,"  the 
outbreak  is  confined  to  a  small  area,  and  the  fire  is 
rapidly  extinguished.  The  sprinkler  head  is  a  device 
screwed  into  and  holding  back  the  water  contained 
in  a  system  of  piping  which  is  horizontally  arranged 
on  all  the  ceilings  of  a  protected  building.  Vertical 
main  pipes  rise  from  floor  to  floor  and  feed  these 
horizontal  pipes  freely  and  abundantly  with  water, 
which  they  in  turn  receive  from  suitable  outside  sup- 
plies— such  as  street  mains,  pumps  drawing  from 
reservoirs,  as  may  happen  to  be  the  more  convenient — 
with  the  usual  addition  of  elevated  storage  tanks. 
The  main  water  supplies,  usually  two  in  number, 
unite  at  a  convenient  position,  and  at  the  point  of 
admission  to  the  sprinkler  system  proper  ai 
trolled  by  a  complete  set  of  valves  comprising  a  main 
shut-off  valve  and  a  patent  alarm  valve  the  function 
of  which  is  to  sound  a  loud  and  continuous  alarm 
immediately  a  fire  occurs,  and,  the  sprinkler  opening, 
proceeds  to  drown  the  fire. 

The  sprinkl-  r  head  is  a  pear-shaped  piece  of  brass, 
centrally  containing  a  valve  which  is  held  in  position 
by  means  of  fusible  solder  melting  at  155  deg.  F.ahr. 
The  sprinklers  are  placed,  approximately,  10  ft.  apart 
on  all  ceilings  of  protected  buildings  (consideration 
is  given  to  all  girders,  beams,  partitions,  &c 
may  affect  the  distribution  of  water  from  the 
sprinkler);  they  are  also  fixed  at  the  top  of  hoists, 
conveyor. ,  dust  trunks,  and  under  staircases,  as  all 
of  tli  ii  i®e  of  fire. 

The    "Grinnell"    automatic    sprinkler    sysl 
ile   io  all  classes  of  buildir 
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guarded  by  them  against  di 
fire  in  all  countries  of  the  world. 

All  insurance  companies  allow  substantial  rebates 
from  the  fixe  premiums  on  premises  having  sprinkler 
installations,  and  the  saving  of  insurance  alone  is 
usually  suffic  a  good  return  upon 

the  cost  of  outlay.  But  what  is  of  infinitely  more 
importance  is  the  fact  that  they  absolutely  secure  the 
business  against  the  disorganisation  and  inevitable 
loss   attendant  upon   disastrous  fire. 


PETROL  MOTOR  VACUUM  CESSPOOL  EXHAUSTER. 


We  have  on  several  previous  occasions  referred  to  the 
vacuum  system  of  cesspool  emptying,  which  is  claimed 
to  have  been  first  exploited  in  this  country  about  fifteen 
years  ago  by  Messrs.  Merry  weather  &  Sons,  of 
Greenwich. 

A  plant  of  this  kind  is  usually  arranged  for  horse 
draught,  and  the  necessary  vacuum  in  the  tank  is 
obtained  by  means  of  a  hand- worked  air-pump.  With 
the  machine  here  illustrated,  however,  the  propulsion  is 
effected  by  a  petrol  motor-engine,  which  is  also  employed 
to  operate  an  air-pump  in  order  to  create  the  vacuum. 
It  may  be  explained  that  with  this  system  of  cesspool 
emptying,  on  a  vacuum  being  created  in  the  tank  the 
contents  of  the  cesspit  are  drawn  up   through   suction 


is    delivered  into   the  engine   exhaust    pipe,  and    passed 
through  the  silencer    with   the   exhaust  gases.      A    non- 
return valve  is  fitted  to  the  pump  delivery  pipe,  so 
the  exhaust  gases  cannot   penetrate  to  the  pump  valves 

The  particular  plant  illustrated,  which  has  been  con- 
structed for  colonial  service,  is  geared  at  low  speed,  to 
enable  the  heavy  load  to  lie  taken  on  steep  uphill  journeys 
with  ea 

In  addition  to  cesspool  work,  an  apparatus  of  this 
nature  is  admirably  suited  for  clearing  street  gullies, 
obviously  being  far  more  cleanly  in  operation  than  the 
hand  scoops  usually  employed. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS'  ORPHAN  FUND. 


A  meeting  of  the  Committee  of  the  Orphan  Fund  of 
the  Institution  of  Municipal  and  County  Engineers  was 
held  at  11  Victoria-street,  Westminster,  on  Friday,  the 
7th  inst.  at  five  o'clock,  when  the  following  members 
were  present,  viz.: — Messrs.  11.  J.  Thomas,  Aylesbury, 
president  (in  the  chair):  W.  .V.  Blair,  St.  Pancras ; 
W.  Harpur.  Cardiff:  B.  L'lirnell  iloolev,  Nottingham ; 
S.  Stallard,  Oxford;  E.Willis,  Chiswiok;  0.  Claude 
Robson,  Willesdeu  (hon.  secretary  and  Hon.  treasurer). 

The  balance-sheet  for  the  year  ending  December  31. 


Merryweather's   Motor  Vacuum  Cesspooi  Exhauster. 


hose  and  thence  into  the  tank,  with  an  entire  absence  of 
nuisance. 

The  details  of  the  chassis  are  similar  to  those  of  the 
makers'  standard  fire  brigade  chassis,  but  certain  altera- 
tions are  embodied  in  the  design,  including  deeper  and 
heavier  side  frames,  and  a  specially  large  differential 
gear  driven  by  spur  gearing  from  the  gear-box  counter- 
shaft and  totally  enclosed  in  a  separate  casing.  The 
side  chains  and  sprockets  are  also  of  much  stouter 
design.  The  framework  is  entirely  of  steel  with 
parallel  sides  of  channel  section.  Angle  steel  box- 
stretchers  are  fixed  where  necessary  for  carrying  the 
motor  mechanism  and  vacuum  cylinder,  and  the  whole 
framework  is  securely  riveted  together.  The  wheels 
are  of  the  artillery  pattern  with  cast  steel  hubs,  and 
wrought  iron  tyres  5  in.  wide  front  and  7  in.  back. 
The  petrol  motor  is  of  the  four-cylinder  vertical  type, 
of  50  b.h. p.,  with  dual  ignition  and  carburetter  of  the 
latest  automatic  type.  The  clutch  is  of  the  multiple 
disc  type,  and  the  transmission  is  by  means  of  side- 
roller  chains  to  the  rear  wheels,  with  a  three-speed 
gear  box  and  gate-change  speed  lever.  The  brakes  are 
two  in  number — viz.,  a  foot  brake  working  on  the 
transmission  gear,  and  a  powerful  screw  brake  direct 
to  the  tyres  of  the  driving  wheels,  with  handle  on  the 
*'  near"  side. 

The  vacuum  cylinder  is  of  galvanised  steel,  and  has  a 
capacity  of  400  gallons.  The  air  is  exhausted  by  means 
cf  a  double  cylinder,  single-acting  vacuum  pump  of  the 
"  Ravensbourne "  type,  driven  by  means  of  a  friction 
clutch  from  the  transmission  gear.     The  exhausted  air 


1912,  was  submitted  by  the  hon.  treasurer,  and  showed 
the  finances  of  the  fund  to  be  in  a  somewhat  better 
condition  than  in  the  preceding  year,  enabling  the 
committee  to  make  grants  for  the  ensuing  year  to  the 
extent  of  £155  towards  the  maintenance  and  schooling 
of  orphans  of  deceased  membi 

The  question  of  utilising  some  of  the  invested  capital 
in  connection  with  the  purchase  of  a  perpetual  presenta- 
tion to  a  school  was  considered  by  the  committee,  but 
deferred  for  further  report  from  the  hon.  secretary. 

The  hon.  secretary  also  reported  the  appointment  of 
a  new  trustee  (Mr.  Sidney  Stallard.  county  surveyor  of 
Oxfordshire)  in  place  of  the  late  Mr.  John  Thomas 
Eayrs.  the  whole  of  the  invested  funds  having  now 
been  transferred  in  the  names  of  the  new  trustees, 
viz. : — Messrs.  Sidney  Stallard.  Thomas  Henry  Yabbi- 
com,  and  Oliver  Claude  Robson. 

A  proposition  was  made  that  the  co-operation  of  the 
district  representatives  on  the  council  of  the  institution 
should  be  solicited,  with  a  view  to  efforts  being  made 
towards  increasing  the  subscriptions  to  the  fund,  and 
the  hon.  secretary  was  instructed  to  communicate  with 
the  district  representatives  accordingly. 


"  The  Civic  Engineer's  Who's  Who."— The  first  issue 
of  "The  Civic  Engineer's  Who's  Who"  (London:  St. 
Bride's  Press,  Limited,  24  Bride-lane,  E.C.,  2s.  6d. 
nett)  gives  wonderfully  complete  lists  of  the  engineer- 
ing officials  of  England  and  Wales.  For  a  first  issue 
it  is  very  creditable. — Glasgow  Herald. 
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Office   Conversations, 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


V. — A   Point   of   Honour. 

No,  Mr.  Rufus,  I'm  awfully  obliged;  hut  I  can't  do 
it.  Stupid,  am  I?  Quixotic?  Possibly  I  am;  but 
1  can't  do  it  any  the  less.  Yes.  I  quite  appreciate  all 
you  say.  Ten  guineas,  are  not  easily  picked  up  for 
a.  few  hours'  work,  especially  when  private  practice 
is  not  allowed.  I  needn't  fear  in  the  present  case,  as 
you  have  obtained  Mr.  Marrion's  consent  to  making 
"me  an  offer  ?  Very  kind  of  the  chairman,  I'm  sure, 
but  doesn't  it  strike  you  that  I  should  have  been 
consulted  first  ?  Wounded  vanity  ?  Nothing  of  the 
sort.  Merely  professional  instinct,  for  it  wouldn't 
have  made  any  difference  if  you  had  come  to  me  first. 
I  couldn't  take  the  work  on,  and  there's  an  end  of 
it.  You'd  like  me  to  give  my  reasons  ?  Certainly, 
only  you  mustn't  object  to  a  little  plain  speaking. 
#  *  *  * 

You're  chairman  of  the  council  of  an  adjoining- 
district,  and  you-r  surveyor  is  not  only  a  brother 
officer,  but  a  neighbour.  Personally,  I  have  only 
met  him  twice,  to  my  remembrance,  and  he  has 
impressed  me  neither  one  way  nor  the  other.  He  may 
be  the  best  fellow  in  tin'  woirld,  or  the  worst — any- 
how, it  make?  not  the  slightest  difference.  You  pay 
him— let  me  see,  is  it  £120  or  £130  a  year  ?  Not  you 
individually — my  remarks  are  none  of  them  to  be 
taken  as  in  any  way  personal — hut  the  council,  of 
course.  £130?  And  for  that  he  carries  out  the 
whole  of  the  ordinary  duties  of  an  urban  district 
surveyor,  together  with  those  of  inspector  of 
nuisances.  I  suppose  his  salary  as  surveyor  is 
about  £30,  with  £100  as  inspector.  Oh,  £40,  is  it? 
Then  for  £40  he  performs  the  duties  of  highway  sur- 
veyor, building  inspector  and  water  and  sanitary 
engineer;  prepares  plans  and  'Specifications  for  any 
scheme  or  work  that  may  come  along;  has  the 
charge  and  responsibility  of  all  council  buildings 
and  properties;  manages  allotments,  and  sewage  dis- 
posal] and  other  works;  attends  meetings  about  four- 
evenings  a  week;  prepares  reports  on  every  conceiv- 
subject;  and  does  anything  else  that  he  may 
find  time  for.  I  mustn't  forget  the  £90?  Oh,  yes, 
I  must;  that's  hi-  salary  as  sanitary  inspector,  which 
is  quite  a  separate  appointment,  and  I  suppose  you 
know — yes,  it's  enough  to  make  you  smile' — that  half 
of  it  is  repaid  by  the  county.  It's  done  everywhere  ?  ■ 
Of  course  it  is,  but  that  doesn't,  make  it  any  the  more 
honourable  a  proceeding,  does   it  ? 

#  #  *  # 

And   now   let's    get    to    fine    crux    of    the    matl 
Among  the  "other  work"  which   your  surveyor    ha 
been  doing  for  his   £40,   beyond   his  regular  dutie  - 
the   preparation   of  a    supplementary   scheme   for  the 
of  a  portion  of  your  town's  sewage.     He  has. 
I   presume,  in  the  usual  way,  been  working  on   this 
during  the  hour-  he  should  have  been  seated  hy  the 
ide,   in   the   bosom   of  his   family,    so     in    speak. 
H.i-n't  got  any  family  ?  Isn't  married  ?  Well,  let's  say 
then  during  the  hours  he  should  have  hern  playing  a. 
game  of  billiard-'  at   the   club,  or  prospecting   E 
among  the  eligible.-  of  the  di-trict  for  a  girl  to  make  his 
wife  when  his  next  11  lue.     The  plans  and  so 

forth  have  undoubtedly  been  prepared  in  what  is,  in 
the  case  of  a  munioij  eer,  facetiously  termed 

his,  own  time.    He  can't  claim  8  and  if 

he  is  granted  an  honorarium  it  '11  work  oui  a.1  some- 
thing like  ljd-  or  2d.  an  hour.  No,  it's  of  no  use 
your  shaking  your  head.  I've  had  some.  And  now 
come  to  me,  when  the  plans  are  completed  and 
the  specification  drawn  up,  and  ask  me-me — to  run 
through  them  and  gave  an  expert  opinion.  I  can  do 
it  in  a  few  hoe  i      ,-,,-,  and  your  council  '11  give 

of  ten  guineas ! 

#  *  #  * 

Xo,    Mr.    Rufus.    As    I've    said,     I'm     very    much 
oh!  i    for  the   offer,   but   I   can't   accept    if. 

You  can  find  plenty  of  eai§ 

,  will  ?     I've  not  the  lea:-t  doubt.     \  could  name  a 
re  in  Victor  ■  -  [on      consulting  en| 

inding,    men  on 

alii.  ether  ten  raid  be  a 

sufficiently   tempting   bait.    Still,    th  b    ide    H 

'  ■  :  t  I'm  a  I 


I'm  not  going  fo  i :  I  the  chance  oi  cutting  a  brother 
officer's  throat.  No,  I  don't  even  hint  that  his  scheme 
i,3  any  hut,  the  he  t.  Thin-skinne,|.  am  1  ?  Yes,  I'm 
proud  to  say  I  am,  and  if  I  had  a  thicker  hide  ami 
a,   more  elastic    ,  do  you   h  now    what    I'd 

do?  Why,  I'd  take  your  ten  guineas  and  praise  the 
scheme  up  to  the  skies,  vote  it  not  only  the  very  besl 

possible,    hut,   the   onh      i  I e    to    meet,  the   eircum- 

staneeis  of  the  case.  Dishonourable !  Of  course  it 
would  be,  and  that's  why  I  don't  do  it  ;  hut,  I'd 
sooner  do  that  than  risk  having  to  condemn  tin', 
scheme  of  a  poor  devil  receiving  £40  a  year  for  hard 
professional  work  and  then  being  compelled  to  chuck 
in  a  couple   of  hundred  pound's   worth    of   work   for 

nothing! 

#  *  *  * 

Heated?     I   should   just   think   I   am.     It    wouldn't 
be    half    so    had    if    he    was    treated    in    a   decent 

manner Yes,  I  do  mean    to    say    that    he   isn't. 

Answer  me,  now!  Suppose  your  council  had  en- 
gaged the  services  of  a  consulting  engineer,  a  man 
who  would  have  stipulated  for  his  5  per  cent,  and 
who  possibly  wouldn't  have  come  out  of  his  office 
for  less  than  twenty-five  guineas.  Well,  we'll  say 
that  this  man  has  prepared  the  plans  ami  so  forth; 
ha  '.  in  fact,  trot,  everything  in  readiness  foT  the  in- 
quiry. Now,  Mr  Rufus,  would  you  at  this  stage  have 
asked  me  to  give  my  opinion  of  the  scheme  ?  No, 
don't  beat  about  the  hush — you  know  you  wouldn't. 
And  that  being  ml  1  siay  it's  an  insult  to  the  man 
you  have  instructed  (I  won't  say  engaged)  bo  come  to 
ioe  now.  If  he  wasn't  competent  to  prepare  the 
scheme,  you  shouldn't  have  asked  him  to;  if  he  was, 
there  the  matter  should  end,  and  flic  Local  Govern- 
ment Board  inspi  i  or  be  h'i't  as  the  final  arbiter. 
No,  I  can't  do  it,  and  that'  an  cod  of  it.  What? 
If  my  council  instructs  me?  Well,  they  can  scarcely 
d.i  that.  Burt  suppose  they  did?  Eh?  There'd  only 
he  one  thing  left  for  me  to  do  then.  You'd  like  to 
know  what  that  is  ?  Why,  I'd  give  the  scheme  my 
iiM-i  hearty  approval,  without  troubling  to  look  at, 
the  plans1  at  all,  and  just  a  moment,  Mr.  Rufus— 
I'd  send  your  surveyor  She  ten  guinea-  fee  with  my 
very    best   regards. 


I  guess  'he'll  have  something  to  smoke  if  he  puts 
all  that  in  his  pipe.  Personally,  I  haven't  the 
slightest  doubt  that  the  plan-  will  turn  out  I"  be  use 
less,  and  the  scheme  will  have  to  be  done  hy  a  qu  di- 
ned engineer  alter  all.  And  the  poor  chap  '11  get  the 
sack,  sure  as  fate— 'it's,  wonderful  what  some  people 
expect  for  15s.  a  week!  Who  is  it?  Mr.  Ve  retail  ? 
VerstaW. — Verstall — oh,  I  know;  show  him  in!  Why, 
here's  the  very  man  himself.  Morning,  Mr.  Verstall; 
glad  to  see  you.    I  ab    if  your  plans,  have  you? 

Well,  really   I Want  me  to  look  thorough   them 

for  you?  Hum— it's  a,  bit  awkward,  you  know,  as 
between  ourselves  I've  just  refused  the  offer.  What 
do  I  mean?  Why,  your  chairman  has  just  left  me — 
offered  me  ten  guineas  to  run  'em  through  and  re- 
port. Refused  ?  Of  course,  I  did— could  I  do  any- 
thing else  ?  Who  am  I  to  criticise  a  brother  official's 
work?  Good  of  me  ?  Tut,  tut!  not  a  hit  of  it.  You'd 
havedone  the  same  in  my  place — or  I  hope  you  would. 
anyhow.  Now,  what  exactly  do  you  want  me  to  do  ? 
You  can't  ask  me  after  what  I've  said— you  can't 
offer  me  a  fee  ?  My  dear  fellow,  I  don't  want  any 
fee  from  you.  If  I'd  been  keen  on  a  fee  I  could  have 
got  it  from  the  other  side,  couldn't  I  ? 
*  *  #  * 

That's  settled  then  ;  and  now  how  am  I  to  get  a 
look  at  the  plans?  Your  chairman  seenfs  to  be 
carting  them  round  with  him,  and  I  don't  wish  to 
come  in  contact  with  him  again  yet.  You  have 
tracings  at  your  office— ,a  complete  set  already  done? 
Then  suppo  ,    .  -a  run  up  to  my  house  to-night   with 

them,  and  we  can    to  the  whole,  matter  without 

fear  of  disturbance.    You'll  bring  the  ordnance  sheets 
of  your  district,   won't    yon.   and    he    prepared  with 
Bgu  i      and    all    that    sort   of   thing  ?    R:gn 
eight    o'clock.    Good-bye;    ami    oh,-   Mr.    Verstall,    of 

■  ' '11  I'.-  p  the  visit  to  yourself      f've  not  the 

■  '           'i     .. i!  ,  ■ 
o,      .:   e       trifling  ami  die,  , ■  : 
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and  it's  just  as  well  that  no  one  should  know  that  I 
had  any  hand  in  them.  Good-bye;  eight  o'clock. 
Now  I've  let  myself  in  for  it  properly.  It  '11  mean  a 
week  of  evenings,  if  a  day.  and  all  to  save  the 
of  a  council  too  mean  eithei  to  engage  an 
i'>''T  oi  to  pay  a  qualified  man  a  fair 
salary.    No,  it  isn't  all  for  that.     It  means  helping  a 

p    >r  devil  out  of  th<    vet     ■ :   a  fix  po     : ; 

saving  him  from  dismissal.    I've   seen   one   poor  in- 

ent  put  through  his  facings  by  -a  Local 
Government  Board  inspector,  and  it  wasn't  a.  plea- 
sant sight.  Anyway.  I'll  help  this  lame  dog  over  his 
particular  stile.  242  Town,  please!  That  you,  Kate? 
I'm  bringing  a.  friend  home  tonight,  or  rather  he'll 
he  calling  at  eight  o'clock.  Have  a  fire  in  my  room, 
will  you?  Business  F  Yes,  I'm  sorry  to  say  it  is. 
Horrid?  My  char  girl,  I  oeailj  can't  help  it  eh? 
Th©  Joneses  coming?  Oh,  I  -han't  be  jo  busy  that 
I  can't  see  them  for  hah  an  hour  or  so.  Too,  think 
how  I  shall  escape  Letty's  singing!  Oh,  thai  voice! 
Beast,  am  I  ?  Bight  you  are.  Good-bye,  dear.  Just 
off  to  Dampwell  to  give  poor  old  Badger  a  wake  up. 

per  calls  now,  dn,s  he?  Good-bye  home  al 
about  half-past  six,  J  hope.  Sure  not  to  ho?  I 
never  am5  I'm  afraid  you're  not  far  wrong;  bul  T 
do  my  best.    Bye-bye! 


SUCCESS    IN    MUNICIPAL    ENGINEERING. 


GLASGOW    OPEN  AIR    SWIMMING    BATH. 

FERROCONCRETE   CONSTRUCTION. 

Owing  to  its  great  elastic  strength  and  monolithi 
character,  ferro- concrete    otters    manifest    advantage 

over  ordinary  concrete  and 
masonry  in  the  construction  of 
reservoirs  and  large  tanks.  For 
the  same  reasons  it  is  specially 
adapted  for  employment  in 
swimming  baths,  either  in  build- 
ings or  in  the  open  air.  Two 
important  considerations,  it  is 
pointed  out  in  the  February 
issue  of  Ferro. Concrete,  are  the 
perfect  water-tightness  of  ferro- 
concrete and  its  freedom  from 
the  risk  of  injury  due  to  local 
settlement  of  the  ground,  while 
the  economy  attending  its  adop- 
tion is  a  point  that  speaks  for 
itself. 

The  open-air  hath  illustrated 
herewith  represents  a  recent 
example  which  is  of  interest  to 
municipal  and  county  authori- 
ties. It  was  built  from  the 
designs  of  Mr.  D.  Burns,  the 
burgh  surveyor  of  Pollokshaws, 
who  in  June  last  received  in- 
structions from  the  burgh  council 
to  construct  a  large  swimming 

bath  in  Greenhank  Park.  It  was  originally  intended 
to  execute  the  work  in  ordinary  concrete  with  council 
labour,  but  the  council  afterwards  decided  to  invite 
tenders  for  constructing  the  walls  and  outflow  weir  in 
Mouchel  -  Hennebique  ferro  -  concrete,  which  during 
recent  years  has  been  employed  in  Scotland  on  an 
extensive  scale. 

The  actual  bath  is  about  110  ft.  long  by  40  ft.  wide, 
the  walls  ranging  from  4  ft.  6  in.  to  6  ft.  high  above  the 
bottom.  The  walls  are  of  slender  proportions  with 
extended  footings,  as  customary  in  reservoirs  and 
retaining  walls,  and  in  addition  to  those  enclosing  the 
bath  the  wall  construction  has  been  carried  for  a  con- 
siderable length  beyond  it.  The  bottom  of  the  bath  is 
of  oidinary  concrete  Gin.  thick  surfaced  with  granite 
chippings. 

Working  details  of  the  ferro-concrete  construction 
were  prepared  for  the  burgh  surveyor  by  Messrs.  L.  G. 
Mouchel  &  Partners,  of  Westminster  and  Glasgow, 
who  were  represented  during  the  execution  of  the  work 
by  Mr.  T.  O.  Dixon,  their  district  engineer  for  Scotland. 
The  contractors  were  Gray's  Ferro-Concrete  Contracting 
Company,  Limited,  of  Pollokshaws,  by  whom  the 
entire  work  was  completed  in  about  six  weeks. 


The  Contract  Record,  Toronto,  has  the  following  in 
its  issue  of  the  22nd  nit.  : — 

In  another  column  we  record  the  death  of  the  city 
engineer  of  Dublin,  a  man  of  whom  it  was  said 
that  he  was  one  of  the  successes  of  the  Irish  capital, 
and  that  his  professional  life  had  been  lived  without  a 
mistake. 

The  sentiments  are  expressed  in  an  obituary  notice  in 
a  British  journal  too  well  known  and  too  representative 
to  require  introduction.  We  find  ourselves  contrasting 
such  conditions  with  those  on  this  side  of  the  Atlantic. 
Recent  examples  are  not  lacking  of  men  who  have 
served  their  city  a  span  longer  than  the  score  of  years 
placed  to  the  credit  of  the  City  Engineer  of  Dublin, 
and  who  at  the  end  of  that  time  have  been  allowed  to 
retire  into  comparative  obscurity  with  a  slur  upon  their 
reputation. 

It  seems  that,  the  engineering  profession  in  Great 
Britain  enjoy  a  better  professional  status  than  in  this 
country.  Marks  of  favour  are  constantly  being  con- 
ferred upon  them.  Last  year  the  Chief  Engineer  to 
the  London  County  Council  was  knighted  and  became 
a  Commander  of  the  Order  of  St.  Michael  and 
St.  George.  In  1912,  also,  the  Lord  Mayor  of  Bristol, 
a  member  of  the  profession,  was  knighted.  The  dignity 
of  engineering  is  thus  upheld  and  incompetent  men  do 
not  take  it  upon  themselves  lightly  to  criticise  the  work 
of  those  in  high  places. 

The  same  emolument  ia  aoi  obtained  in  G-real  Britain. 


Open-Air  Swimming   Bath,  Pollokshaws,  Glasgow. 


hut  there  is  at  least  the  satisfaction  of  knowing  that  a 
respectable-sized  halo  will  appear  about  a  man's  head 
after  he  is  gone.  In  Canada,  the  municipal  engineer 
too  often  passes  through  years  of  tedious  work 
and  wanton  criticism  and  then  dies  nnhonoured  and 
unsung. 

The  late  City  Engineer  of  Dublin  was  fortunate. 


Workington  Casworks  Scheme The  scheme  for  the 

development  of  the  gasworks,  at  an  estimated  cost  of 
£7,000,  has  been  adopted  by  the  Workington  Town 
Council. 


Rebuilding  of  Southwark  Bridge.— At  the  last  meet- 
ing of  the  City  of  London  Corporation  the  chairman 
of  the  Bridge  House  Estates  Committee  said  hi'  had 
every  hope  that,  the  rebuilding  of  Southwark  Bridge 
would  be  begun  at  the  end  of  this  month. 

Street  Subways.— At  the  last  meeting  of  the  City 
of  London  Corporation  a  member  inquired  whether 
it  had  been  brought  to  the  notice  uf  the  Streels  Com- 
mittee that  Dr.  Waldo,  city  coroner,  giving  evidence 
before  the  Committee  uf  the  House  of  Commons,  had 
stated  that  Ludgate-cireus  was  one  of  the  most  dan- 
gerous places  in  London,  and  that  subways  -were 
needed  at  Holborn-circus  and  the  bottom  of  King 
William-street.  It  was  stated  in  reply  that  the  com- 
mittee had  already  had  under  consideration  the  ques- 
tion of  subways  at  Ludgate-cireus.  So  far  as  the 
London  Bridge  end  of  King  William-S'treet  was  con- 
cerned, as  the  frontage  line  might  be  altered,  it  war 
thought  better  to  leave  the  question  of  a  subway  over 
for  a  time.  The  suggestion  in  regard  to  Holborn- 
circus  would  be  considered  shortly. 
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All  communications  in  regard  to  t7iis  jooe  must  6c  adclivssed  to  The 
Editor,  St.  Bride's  House,  2t  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  6.  marked  "Assistants'  Section"  m  the  to,'  left-hand  comer. 
Correspondents  are  incited    to  submit    questions  for  consideration   and 


QUESTIONS. 

This  v.-eek  answers  are  invited  to  the  following 
qu  -i  ons  :  — 

300.  Retaining  Wall.— A  retaining  wall  is  required 
to  support  a  roadway  having  no  footpath,  and  con- 
sequently heavy  vehicles  such  as  steam  rollers,  &c, 
will  seriou-ly  surcharge  the  wall.  The  he:'ght  of  the 
roadway  above  the  adjoining  ground  is  8  ft.,  and  the 
filling  will  be  good  clay.  Design  a  suitable  wall  in 
mass  concrete,  and  show  calculations.  (D.  G.  B., 
Darlington.) 

304.  Geodesy — What  is  meant  by  reducing  a  hori- 
zontal measurement  to  mean  sea  level  ?    (Perplexed.) 

305.  Mechanics. — A  machine  is  driven  from  a  pulley 
4  ft.  in  diameter  by  means  of  a  belt.  If  the  difference 
of  pull  in  the  two  sides  of  the  belt  be  201b.,  and  the 
pulley  makes  150  revolutions  per  minute,  what  is  the 
horse  power  transmitted  by  the  belt  ?    (T.  R.) 

306.  Building    Materials What    are    "  encaustic " 

tiles,  and  how  are  they  made  ?    (Pup.) 

307.  Hydraulics. — A  stream  is  gauged  over  a  rect- 
angular weir  or  notch.  The  width  of  the  notch  is 
3  ft.  6  in.,  and  the  height  of  the  still  water  over  tip' 
edge  of  the  notch  is  found  to  be  14*  in.  Find  how 
many  gallons  pass  over  the  weir  per  twenty-four 
hours,   neglecting   the   velocity   of  approach.    (D.) 

308.  Moment  of   Inertia Show  how    to    find    the 

moment  of  inertia  of  a  tee  section.  What  use  is 
made  of  the  moment  of  inertia  in  finding  the 
strength  ? 

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding; 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "  Assistants'  and  Students' 
Section."  Questions  which  are  published  arc  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTIONS. 
303.    Reinforced    Concrete. — Give    sketches    of    the 
usual  forms  of  falsework  for  reinforced-concrete  con- 
struction, showing  how  the  moulding  is  arranged  at 
the  junctions,  such  as  between  the  column  and  prin- 
cipal rafter,  a  column  and  cambered  roof,  &c.    (T.  H., 
'•  '"■) 
The    general    principles    of    reinforced     concrete 
construction   are  embodied  in  the  design  and   con- 
.-truction     of     walls,     floors     and    columns.       The 


answers  to  tlie  questions  Minion  appear.  For  the  contributions  considered 
to  be  tlte  'most  meritorious,  one  or  more  premiums  tn  books  will  be 
awarded  monthly.  Diagrams  must  be  drawn  to  scale  on  separate  sheets, 
ready  for  reproduction. 


sketches  show'  the  falsework  which  is  required  for 
a  reinforced  concrete  floor  supported  by  columns, 
main  and  secondary  beams.,  which  is  typical  of  this 
class  of  construction. 

Fig.  1  shows  the  floor  supported  by  a  secondary 
beam,  and  the  arrangements  for  supporting  the 
moulds  for  the  main  beam. 


-^yecondaryy  J&sasn 


Fig.  2.    Column  and  Main  Beam. 

Fig.  2  shows  the  junction  of  a  main  and  secondary 
beam  over  a  column. 

Fig.  3  shows  a  clamp  which  is  widely  used  for 
holding  together  the  moulds.  It  is  fixed  by  ham- 
mering in  the  small  end,  and  grips  tightly.  The 
ease  and  rapidity  with  which  the  clamp  is  applied 
justify  its  extensive  use. 

The  temporary  timbering  for  reinforced  concrete 
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work  must  be  "stiff  enough  to  withstand  the  filling 
and  punning  of  the  concrete  without  much  de- 
flection. 

The  uprights  are  therefore  placed  solid  in  blocks 
of  wood  to  prevent  sinking,  and  the  level  of  the 
oross  piece  which  supports  the  moulds  is  fixed  by  a 
pair  of  wedges. 

The  planks  used  for  the  moulds  should  be  straight 
and  well  seasoned  so  that  they  will  not  warp  or  twist 
when  wet.  The  inner  face  must  be  smooth,  and  it 
is  best  to  limewash  this  surface,  or  treat  it  with 
soft  soap  or  mineral  oil,  so  that  the  concrete  leaves 
the  forms  smoothly. 

The  falsework  tor  arches  and  cambered  roofs  is 
essentially  the  same  as  that  for  beams  and  floors, 


(ft 


Fig.  3.    Clamp. 

but  extra  work  is  entailed  in  setting  the  uprights 
to  their  respective  heights  and  in  forming  the 
curves  for  the  bottom  of  the  moulds.  In  a  deep 
arch  or  beam  the  sides  of  the  moulds  are  carried 
up  as  the  concrete  is  filled  in  by  stages,  and 
allowed  to  harden. 

The  timbering  for  reinforced  concrete  work  must 
be  specially  arranged  for  each  job,  and  by  the 
exercise  of  ingenuity  a  great  saving  may  be  made 
by  arranging  the  work  so  that  the  timber  may  be 
used  repeatedly.    (H.  V.  0.,  West  Bromwich.) 


Kesteven  County  Council  and  Road  Board  Crants 

The  Kesteven  County  Council,  at  a  recent  meeting, 
approved  a  resolution  affirming  that,  as  the  application 
of  the  bituminous  method  to  road  maintenance  has 
been  necessitated  solely  by  reason  of  motor  traffic, 
and  as  the  Eoad  Board  decide  upon  the  specific  works 
for  which  grants  are  to  be  made,  and  require  certified 
accounts  in  detail  of  the  actual  expenditure  to  be  ren- 
dered to  them,  the  grants  made  by  the  Road  Board 
should  be  equivalent  to  the  whole  of  the  increased 
expenditure,  and  not  be  limited  to  a  percentage. 


PRESENTATION   TO   MR.    R.   J.    THOMAS. 


The  wedding  gift  to  Mr.  R.  J.  Thomas,  M.INST.C.E., 
president  of  tne  Institution  of  Municipal  and  County 
Engineers,  subscribed  for  by  over  eight  hundred  mem- 
bers of  that  body,  was  formally  presented  last  Friday 
evening  following  a  dinner  at  which  Mr.  A.  I). 
Greatorex,  m.inst.c.e.,  past  president,  occupied  the  chair. 
The  proceedings  took  place  at  Lyons' Victoria  Mansions 
Restaurant.  Westminster,  and  the  company  included 
Messrs.  E.  1'urnell  Hooley.  P.  G.  Killick,  W.  Nisbet 
Blair,  A..  E.  Collins,  A.  L.  Grant.  H.  T.  Wakelam, 
1'.  Dodd,  J.  W.  Cockrill.  \\r.  T.  Lancashire,  W.  liarpur. 
G.  Green,  \V.  Gregory,  J.  E.  Sharpe,  J.  L.  Redfern, 
C.  Vawser,  T.  Bradshaw,  R.  C.  N.  Newport,  E.  J. 
ELford,  L.  R.  Impey.T.  N.  W.  Watts,  X.  Scorgie,  A.  D. 
Greatorex,  J.  S.  Pickering,  J.  H.  Nbrris,  J.  Marshall. 
R.  S.  W.  Perkins.  W.  R.  Collins.  R.  Collins,  M.  Hams- 
worth,  J.  Sutcliffe,  F.  .J.  Wood,  C.  Chambers  Smith. 
A.  T.  Bridgewater,  T.  W.  A.  Eayward,  J.  Anstee.  F.  W, 
Ruck,  S.  Stallard,  J.  P-  Norrington,  E.  B.  B.  Newton. 
E.  H.  Essex,  J.  Birch,  0.  E.  Winter,  C.  G.  Lawson, 
G.  A.  Phillips,  Cuthbert  Brown,  0.  Claude  Robson, 
R.  J.  Thomas,  Thos.  Cole  (Secretary),  and  EL.  A.  Giles 
(Assistant- Secretary). 

The  Chairman  observed  that  this  was  the  first  time 
in  their  history  that  they  had  met  to  honour  a  president 
of  the  institution  on  his  wedding.  He  had  little  thought 
when  last  year  he  had  himself  received  at  the  hands  of 
Mr.  Thomas,  at  the  annual  dinner,  a  token  of  regard 
from  the  council  he  should  be  called  upon  to  make  a 
presentation  on  their  behalf  to  his  successor  in  the 
presidential  chair,  and  he  felt  very  honoured  by  the 
duty  which  he  had  to  perform.  He  would  like  to  take 
the  opportunity  of  thanking  all  who  had  so  kindly 
replied  to  the  circular  he  had  issued,  the  nature  of  the 
response  having  been  such  that  he  had  been  unable  to 
reply  individually  to  those  who  had  communicated  with 
him.  He  might  tell  them  that  he  had  received  replies 
from  Mons.  Putzeys,  the  city  engineer  of  Brussels,  one 
of  their  honorary  members,  and  the  kite  city  engineer 
of  Paris,  Mons.  Bechmann,  who,  they  would  remember, 
was  among  those  who  received  them  in  Paris  last 
Whitsuntide.  Replies  had  also  come  from  members 
in  India,  Africa,  and  Australia,  from  Mr.  Brodie,  the 
city  engineer  of  Liverpool,  who  was  engaged  in  connec- 
tion with  the  planning  of  the  new  city  of  Delhi,  and 
from  the  city  engineer  and  the  executive  engineer  of 
Tokio.  He  felt  very  gratified  that  his  circular  had  met 
with  such  a  hearty  response,  though  the  regard  in 
which  their  president  was  held  made  him  feel  certain 
that  his  suggestion  would  meet  with  general  accept- 
ance. Mr.  Thomas  had  been  a  member  of  their 
institution  for  over  twenty-two  years,  and  had 
served  the  institution  well.  He  was  honorary  district 
secretary  for  the  home  counties  for  many  years, 
and  in  turn  was  elected  a  member  of  the  council, 
became  a  vice-president,  and  now  occupied  the  proud 
position  of  president  of  the  influential  body  to  which 
they  belonged.  He  had  given  very  valuable  services  to 
the  institution  in  the  past,  he  was  giving  valuable 
services  now  in  his  capacity  as  president,  and  he  felt 
certain  that  he  would  continue  to  serve  them  in 
the  same  admirable  way  in  the  future.  On  their 
behalf  they  had  to  ask  Mr.  Thomas  to  accept  as  a 
very  small  token  of  their  esteem,  and  with  their 
best  thoughts  for  his  future  welfare,  two  silver 
entree-dishes,  each  of  which  bore  the  inscription  :  "  Pre- 
sented to  our  President,  Robert  John  Thomas,  m.inst.c.e.. 
by  the  members  of  the  Institution  of  Municipal  and 
County  Engineers,  on  his  marriage,  19th  February 
1913."  He  felt  certain  Mr.  Thomas  would  find  them 
useful,  and  they  would  always  remind  him  of  the  very 
high  regard  in  which  he  is  held  by  his  brother  members, 
all  of  whom  would  wish  him  long  life  and  every  happi- 
ness in  the  future. 

Mk.  Thomas,  who  was  greeted  enthusiastically  on 
rising,  said  he  was  quite  at  a  loss  to  know  what  to  say, 
but  this  much  he  could  say  :  the  lady  who  had  honoured 
him  by  promising  to  become  his  wife  would  be  more 
than  proud  of  that  magnificent  present.  He  was  sure 
she  would  appreciate  it  'very  keenly  as  some  slight 
assurance  to  her.  at  any  rate,  that  her  future  husband 
had  the  regard  of  his  fellow-members  of  the  profession 
to  which  he  belonged.  They  had  always  been  very  kind 
to  him — too  kind.  He  had,  on  his  part,  felt  more  than 
a  regard  for  the  old  institution  and  for  its   members 
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both  individually  and  collectively :  anything  he  had 
been  able  to  do  on  their  behalf — and  it  had  been  very 
small — had  been  done  with  the  desire  to  enhance  the 
value  of  the  institution,  partkuh  r'.y.  if  he  might  say 
so,  in  the  interests  of  the  younger  members,  and  the 
knowledge  that  a  very  large  number  of  the  associate 
members  and  students  had  thought  fit  to  subscribe  to 
the  testimonial  to  him  appealed  to  liim  very  greatly. 
He  knew  that  his  future  wife  desired  above  all  things 
that  he  should  not.  lose  touch  with  the  old  institution, 
because  she  came  of  a  stock  which  had  done  excellent 
work  in  municipal  life  in  Wales,  and  she  was  a.  good 
judge  of  roads  when  she  motored  over  them.  That 
was  one  of  the  proudest  moments  in  his  life.  They  had 
put  him  in  the  position  of  president  of  their  institu- 
tion— the  blue  ribbon  of  the  profession — and  they  had 
now  added  to  his  indebtedness  to  them  by  giving  him 
that  valuable  present — a  gill  which  he  would  treasure 
as  long  as  he  lived. 


CORRESPONDENCE. 

/■'or  every  ill  beneath  the  sun 
There  is  some  remedy  or  none  ; 
If  there  be  u-ne,  resolve  to  find  it ; 
If  nut,  lubmit,  and  never  mind  it. 


■  anon.,  <  in  a  1843 


THE  ROAD  BOARD  TRIALS. 

To  the  Editor  of  The  Surveyor. 

Sir.— There  are  several  points  in  the  interim  report 
of  the  Road  Board  upon  which,  with  your  permission, 
J  wish  to  remark. 

Sections  1  to  4.— These  were  laid  down  by  the  Kent 
County  Council,  and  the  prices  stated  in  the  original 
pamphlet  as  Is.  9d.,  Is.  10U1.,  2s.  <)d.  and  3s.  lid. 
pei  yard  respectively,  prices  which  seemed  to  point 
to  very  economical  construction  on  the  pari  of  the 
staff  of  the  Kent  County  Council.  The  cost  of  these 
sections  is  now  given  in  the  interim  report  as  2s.  7}d., 
2s.  8d.,  4s.  Id.  and  5s.  7Jd.  respectively,  figures  which 
are  so  much  in  excess  of  those  originally  given  as 
tor  some  explanation. 

Single  pitch-grouted  macadam  is  variously  siated 
a-  above  as  costing  2s.  9d.  and  4s.  Id.  per  yard.  The 
following  section-  were'  afterwards  reconstructed  by 
this  method  at  costs  (see  interim  report)  which  work 
out  as  follows:  No.  1.  2s.  Gkl.;  No.  2.2s.  I'd.;  No.  12, 
3s.  8$d.  it  would  be  interesting  to  know  why  the 
price  of  the  same  standard  material  should  vary  from 
2-.  r,d,  to  4-.  Id.  on  a  standard  length  of  road. 

m  No.  8.— There  seefcns  to  be  no  reason  why 
the  cosl  of  repairs  to  water  trench  should  be  debited 
to  this  section  and  nol   to  the  water  authority. 

The  depths  of  wear  given  do  not  inspire  confidence 
in  the  method  of  nice  urement.  Compare  Sections. 
No.  3,  0-04  in.,  No.  4,  0  08  in.,  and  No.  5,  0'25  in.  It 
scarcely  seems  credible  that  there  will  be  \  in.  on 
Umax  cubes  and  only  -oi  in.  on  single-grouted  pitch 
macadam.  It  seems  more  probable  that  the  cubes 
have  settled  into  the  tarred  chippings  or  into  the 
foundation,  but  future  measurements  of  wear  will 
-I low  if  thi- 

tica  of  traffic  are  given  for  fourteen  days 
E  ptember  13,  10m,  and  -even  days  ended 
August  21.  1912.  On  a  road  where  the  character  of  the 
traffic  is  changing  so  much  and  where  such  important 
trials  are  in  progress  the  Road  Board  will  doubtless 
have  recognised  the  desirability  of  taking  statistics 
of  traffic  at  frequent  intervals.  If  so,  it  would  have 
been  of  interesl   to   have   the   results   in  the   interim 

A-   an  assistani   who  cannot  procure  the  speciftca- 

■    1    p  irts  of  the  Road  Board  at  the  cost  of 

the   local   authority,   I   think   1  lie    prices   charged    are 

excessive.    The   disseminati if   the    specifications 

1  matter  of  public  utility 
a-  the  trials  themselves,  and  it  would  be  better  to 
ciicu  a    under    cosl    price    than    retard    their 

spread   by  excessive  charges. — Yours,   &c, 

J.  Eastwood. 
Febi  lai     -     1913. 

are  unable  to  say  why  the  eo  '-  oi  lie    sections 

1,  but  probably  it  was  though! 

the  crust:  ■■■-  act  nelly  made  would  com  pa  re  betti  r 

with  other  -.  ctions.    The  contrary  seem-  to  have  been 

on     1  end  2  1  icb  r  the  cir- 

cluding  the       1 1  aordinary  drought — it 

would   aln  ;dy  have   be  n   more  economical 

to  make  thinner  top  cm-,  -;      ,  that  the  square  foot 


per  annum  costs  for  the  life  in  each  ease  would  have 
been  less.  As  regards  water-bound  crusts,  with  or 
without  tar-painting,  it  seems  desirable  to  test  whole 
crusts  and  not  top  courses  only.  As  regards  measure- 
ments of  wear,  it  is  an  exceedingly  difficult  thing  to 
determine  wear  accurately,  apart  from  (t>  compacting 
of  the  crust.  (2)  slight  -mkage  into  the  Inundation  or  of 
the  foundation,  and  (3)  slight  subsidences.  On  p.  250 
of  our  issue  of  January  31st  we  noted  that  it  was  not 
stated  that  the  setts  of  Section  5  were  taken  up  and 
measured.  We  fully  agree  with  cur  correspondent's 
contention  as  regards  traffic  statistics.-  Ed.  Sur- 
veyor.] 

REFUSE   DESTRUCTION. 

To  the  Editor  of  The  Surveyor. 

Sir,— In  the  article  in  your  Special  Annual  Issue 
1  notice  a  short  reference  to  the  destructor  erected 
here  in  1910  by  Messrs.  Dawson  &  Manfield,  of  Man- 
chester. Will  you  kindly  allow  me  to  -correct  a  state- 
ment on  page  167— viz.,  that  the  power  generated  in 
the  boiler  can  only  be  used  for  sludge-pumping  pur- 
poses ? 

The  steam  generated  is  used  for  the  following  pur- 
poses: (1)  For  the  pumping  of  the  whole  of  our  sewage 
up  to  three  times  the  dry-weather  flow.  (We  treat 
sewage  from  the  adjoining  district  of  Sowerby  in 
addition  to  that  of  Sowerby  Bridge  proper.)  (2)  A. 
dynamo  is  also  driven  for  the  minor  purposes  of 
sludge  pumping.  (3)  Steam  is  also  used  for  the  clis- 
infector  station. 

The  article  is  quite  correct  in  stating  that  a  con- 
siderable quantity  of  heat  is  by-passed  direct  to  the 
chimney,  and  this  heat  is,  of  course,  available  in  the 
event  of  our  demand  for  steam  increasing. 

The  burning  capacity  of  the  plant  is  34  tons  per 
twenty-four  hours  and  not  20  tons,  the  latter  figme 
being  possibly  a  misprint,  as  it  is  inconsistent  with 
the  fuller  detail-  furnished  in  the  article. — Yours,  &c, 

George  E.  Wrig'lky. 
Engineer's  Office, 

Sowerby  Bridge. 

February   7,   1913. 

[The  only  point  is  that  there  is  no  attempt  to  get 
any  return  in  the  way  of  by-products  from  the  utilisa- 
tion of  the  steam  generated.  That  appears  to  be 
agreed   upon. — Ed.   Surveyor.] 

STRUCTURAL    ECONOMY. 

To  the  Editor  of  The  Surveyor. 

Sir,— In  your  last  issue  a  letter  appeared  from  one 
of  the  most  respected  senior  members  of  our  profession 
with  reference  to  the  book  "  Structural  Economy," 
by  Mr.  A.  E.  Slater.  As  one  of  the  younger  members 
I  wish  to  support  the  remarks  of  Mr.  Collins.  The 
book  will,  I  think,  prove  a  good  investment,  and  will 
assist  towards  attaining  that  for  which  engineers  are 
always  working — efficiency  with  economy. — Yours,  &c, 

W.   G.   Cross. 
Town  Hall, 

Tunbridge  Wells. 

February    11,    1913. 


ROYAL    INSTITUTE    OF    PUBLIC    HEALTH. 


PARIS  CONGRESS. 

The  twenty-first  annual  congress  of  the  Royal 
Institute  of  Public  Health  will  he  held  this  year  in 
Paris,  from  May  I4tb  to  May  18th  inclusive,  upon  the 
invitation  of  Le  Conseil  Municipal  de  Paris.  Invita- 
tions to  appoint  delegates  have  been  sent  to  all  the 
municipalities,  county  councils,  local  authorities,  uni- 
versities, learned  societies  and  other  public  bodies,  and 
these  invitations  have  met  with  cordial  response.  In 
view  of  the  success  of  the  meeting  Last  year  in  Berlin, 
it  is  confidently  anticipated  that  the  Congress,  having 
regard  to  the  unique  opportunities  which  will  be  given 
to  representatives  for  becoming  practically  acquainted 
with  Continental  institutions  and  t  heir  work,  will  not 
only  prove  to  be  of  much  interest,  but  of  the  greatest 
value. 

All  communications  on  the  subject  should  be  made 
to  the  Honorary  Secretary-General  of  the  Congress, 
Royal  Institute  of  Public  Health,  Russell-square,  W.O. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

1' ■  Editor  invites  II, ,■  co-operation  tf  Surveyor  readers  with  a  1 ;,  10 
(0    mating    tfte   information    giv Itr    (hit    head    at    complete    and 

accurate  as   j)u. 

INQUIRIES  HELD. 

Birmingham  T.O.  (February  Itli.     Mr.  Edgar  J 1. 

'.10,000  for  the  purchase  of  the  land  for  the  widening 
and  improvement  of  Broad-street.—  It  was  stated  that 
the  price  to  be  paid  for  the  land  worked  out  at  £34  (.)s.  8d. 
per  sq.  yard.  The  city  surveyor,  Mr.  N.  E.  Stilgoe,  said 
that  if  the  purchase  were  delayed  two  of  the  premises 
at  least  would  lie  re-let  for  a  long  term,  and  the  price  to 
be  paid  would  he  enhanced  because  the  leaseholders 
would  have  to  be  dealt  with.  The  inspector  also  inquired 
into  the  application  for  snnction  to  borrow  the  sums  of 
62,684  and  £3,590  for  the  purchase,  for  purposes  of  open 
spaces  and  street  improvement,  of  properties  in  St. 
James's-place  and  Sheepcote-street  respectively.  In  the 
case  of  the  Sheepcote-street  improvement)  the  purchase 
price  would  work  out  at  20s.  lid.  per  sq.  yard.  The 
land  was  covered  with  fifty-six  small  houses,  some  of 
which  were  unfit  for  habitation. 

Bognor  U.D.C.  and  Westhampnett  R.D.C.  (February 
Oth.  Mr.  P.  M.  Crosthwaite).-. £11,000  for  works  of 
sewage  disposal,  including  provision  for  the  disposal  of 
sewage  from  Felpham  and  other  areas  in  the  rural  district 
of  Westhampnett.  The  Westhampnett  Rural  District 
Council  had  applied  for  sanction  t>  borrow  £4,000  for 
the  purpose  of  sewerage  for  the  parish  of  Berated  and 
Felpham,  including  the  extension  of  certain  works  in 
the  urban  district.  Mr.  Ernest  Herbert  Stevenson, 
m.inst.c.e.,  gave  details  respecting  the  scheme.  He  was 
called  in  by  the  council,  he  said,  after  the  Hannah's 
groyne  scheme  had  been  adversely  reported  on.  The 
iloating  tests  were  eminently  satisfactory,  and  he  was 
strongly  of  opinion  that  no  sewage  sent  to  sea  at  the 
times  he  suggested  would  ever  come  back  on  shore.  The 
district  contained  a  population  of  10,00;',  and  the  scheme 
provided  for  30,000.  The  pumps  would  be  capable  of 
discharging  220,000  to  24O.C0Q  galls,  per  hour.  The 
estimated  cost  was  £10,740.  The  Westhampnett  Rural 
District  Council's  application  was  then  proceeded  with, 
and,  after  hearing  formal  evidence,  the  inspector  pro- 
ceeded to  view  the  site. 

Coleraine  U.D.C.  (February  4th.  Mr.  J.  F.  MacCabe). 
-  £3,200  for  the  purpose  of  erecting  sixteen  workmen's 
houses  at  Shuttle  Hill.  -  The  town  clerk,  Mr.  W.  Henry, 
stated  that  the  council  had  a  1  ready  erec  ted  eigh  t  houses  in 
Society-street.  These  had  all  been  occupied  since  com- 
pletion, and  the  scheme  had  proved  self-supporting. 
They  had  arranged  with  a  contractor  for  the  erection  of 
nine  workmen's  houses  in  Long  Commons,  and  when  the 
present  scheme  of  sixteen  houses  was  completed  they 
would  have  thirty-three  houses  erected.  Mr.  W.  .1. 
Given,  c.e.  (surveyor),  estimated  that  each  house  would 
cost  £130  to  erect. 

Cork  T.C.  (January  30th.  Mr.  P.  C.  Cowan).— 
£12,864  for  t lie  purpose  of  paving  works  to  supplement 
the  scheme  already  adopted.— It  was  explained  that  the 
object  of  the  scheme  was  to  re-surface  with  Lake 
Trinidad  asphalt  the  southern  section  of  the  city -the 
South  Mall,  the  Grand  Parade  as  far  as  the  fountain, 
Old  George's-street  as  far  as  Parneil-place,  and  down  to 
the  new  road  constructed  by  the  Cork  Railway  Company. 
It  was  also  proposed  to  re-surface  the  southern  portion 
of  Rrince's-street,  Marlboro'-street  and  Cook-street. 
Mr.  J.  F.  Delany,  city  engineer,  stated  that  he  went 
into  the  question  of  asphalt  surfacing  of  the  streets, 
and  inspected  the  Victoria-embankment,  London,  which 
was  surfaced  with  the  same  material  and  on  the  same 
system  as  they  proposed  to  surface  the  streets  mentioned 
in  the  present  application.  lie  was  favourably  impressed 
with  the  surface  of  the  Embankment,  which,  he  under- 
stood, was  reclaimed  land.  The  surface  of  the  Embank- 
ment, when  he  inspected  it,  had  been  laid  with  Trinidad 
Lake  asphalt  for  from  four  to  six  years,  and  it  was 
obvious  that  there  had  been  no  maintenance  work  done. 
It  had  been  previously  macadamed.  The  tidal  con- 
ditions in  London  were  very  similar  to  what  obtained  in 
Cork.  A  specification  had  been  drawn  up,  and  a  con- 
tractor had  tendered  to  lay  down  the  material  and 
keep  it  in  repair  for  ten  years  at  a  cost  of  9s.  Gd.  per 
sq.  yard,  or  about  lid.  per  sq.  yard  per  annum. 

Howden  R.D.C.  (February  5th.  Dr.  W.  W.  L. 
Fletcher).  £3,200  for  the  provision  of  an  infectious 
diseases  hospital. — The  site  of  the  proposed  hospital  is 
within  a  raile  of  Howden  market-place,  and  provision  is 
made  iu  the  plans  for  fourteen  beds.  It  is  intended  to 
add  two  other  beds  as  private  wards  for  special  cases. 
The  repayment  of  the  principal  and  interest  during  a 
period  of  thirty  years  will  require  a  rate  of  less  than  a 
halfpenny  in  the  p  Kind. 


Leeds   T.C.    (January   29th.     Mr.    A.    G.    Drury).— 

£30,000  for  works  in  connection  with  the  gas  under- 
taking.—The  deputy  town  clerk,  Mr.  T.  Thornton,  stated 
that  £18,000  was  required  fur  the  extension  of  mains  and 
services,  and  £12,000  for  gas  stoves.  On  the  occasion 
of  the  last  application  for  a  loan  for  gas  purposes,  part 
of  the  sum  required  was  for  meters,  but  the  corporation 
had  since  decided  that  in  future  they  would  pay  for 
their  meters  out  of  revenue.  The  inspector  inquired 
whether  the  demand  for  gas  in  the  city  was  growing,  and 
Mr.  R.  H.  Townsley,  general  manager  of  the  gas  depart- 
ment, said  the  gradual  increase  in  the  use  of  incandescent 
lights  had  adversely  affected  the  consumption  somewhat, 
and  another  factor  in  last  year's  falling-oil'  was  the  open 
winter.  The  absence  of  fogs  told  a  big  tale.  In  spite 
of  the  adverse  factors  the  profits  showed  an  increase. 

Much  Woolton  U.D.C.  (February  5th.  Major  .1 . 
Stewart).— £600  for  thirty  years  to  provide  a  public 
shelter  and  convenience  at  Lode's  Pond,  AVoolton. 
The  clerk  (Mr.  T.  I).  Syers)  stated  the  pond  was  the 
gift  of  Lord  Salisbury  to  Woolton  in  1871,  on  three 
conditions  -namely,  for  the  benefit  of  the  inhabitants, 
not  to  be  used  for  building  purposes,  and  it  was  to  be 
used  as  a  watering  place  for  cattle,  a  shrubbery,  and 
pleasure  ground. 

Portrush  U.D.C.  (F  1th.     Mr.  I    1     Ma 

—£2,200  for  the  erection  of  additional  workmen's 
dwellings.- It  was  stated  that  the  council  had  already 
built  twelve  workmen's  houses,  and  these  had  all  been 
occupied  from  the  moment  they  were  completed.  That 
scheme  had  been  a  very  great  success.  There  was  a 
great  demand  for  a  good  class  of  houses  for  working-men. 
There  were  now  forty-four  applications  for  such  dwell- 
ings. The  estimated  cost  of  the  proposed  houses  was 
£171  each,  and  the  proposed  rent  was  -Is.  Od.  weekly. 

Swansea  T.C.  (January  28th.  Mr.  R.  G.  Hethering- 
ton).-  £3,000  for  re-laying  water  mains  across  the  New 
Cut  and  the  half-time  basin,  North  Dock.  The  town 
cleric,  Mr.  Lang  Coath,  stated  that  there  were  two  strong 
reasons  why  the  work  should  be  done:  (I)  The  St.  Thomas 
district  required  a  better  water  supply,  and  (2)  it  would 
provide  a  sufficient  supply  of  water  in  the  case  of  lire  at 
Messrs.  Weaver's  and  other  works.  Plans  were  pro- 
duced by  the  borough  engineer,  Mr.  R.  II.  Wyrill,  who 
said  there  was  no  objection  on  the  part  of  the'  Harbour 
Trust  to  the  scheme. 

Swindon  T.C.  (February  7th.  .Mr.  F.  O.  Stanford! 
—  21,000  for  extensions  at  the  Rodbourne  sewage  dis- 
posal works. — Mr.  H.  .1.  Hamp,  ASsoc.M.INST.C.E.,  borough 
surveyor,  gave  the  details  of  the  following  works 
included  in  the  application  :-  The  construction  of  two 
additional  precipitating  tanks,  making  a  total  tank- 
capacity  equal  to  the  dry  weather  How  ;  the  conversion 
of  the  existing  contact  beds  into  percolating  filters  pro- 
vided with  travelling  sprinklers,  the  filtrate  to  gravitate 
into  a  pump  well  and  then  lifted  with  centrifugal  pumps 
coupled  to  electric  motors  on  to  a  new  percolating  bed 
(2  acres)  constructed  on  ground  level  ;  the  effluent  to  be 
distributed  on  the  second  bed  by  means  of  fixed  spray 
jets  under  a  7-ffc.  head.  Owing  to  the  strong  nature  of 
the  sewage,  double  treatment  on  percolating  beds  is 
necessary  to  produce  satisfactory  effluent. 

Teignmouth  U.D.C.  (January  5th.  Mr.  F.  H.  Tullooh) 

£100  for  the  purpose  of  widening  Paradise-road. — The 
inspector  pointed  out  that  the  contract  was  for  £355. 
Did  they  want  a  loan  of  £400?  The  clerk  (Mr.  A.  P. 
Dell)  said  there  had  been  a  certain  amount  of  other  ex- 
penditure, which  had  brought  the  amount  up  to  £380. 
The  inspector  :  1  don't  know  if  the  Board  will  grant 
£100.  Possibly  there  may  be  "  extras."  The  surveyor 
(Mr.  F.  W.  Knight)  :  There  may  be,  but  I  do  not  antici- 
pate any.  It  was  eventually  decided  to  reduce  the 
amount  to  £380. 

APPLICATIONS  FOR  LOANS. 

Bognor  U.D.C — £1,280  for  widening  a  section  of  the 
promenade. 

Branksome  T.C— £500  for  sewerage  and  surface- 
water  drainage. 

Brighton  T.C— £9,400  for  a  boarding-house  at  the 
grammar  school. 

Calne    T.C— £500    for    footpath    improvements. 

Darwen  T.C — £21,000  for  new  carbonising  plant 
tier  work-  at  the  gasworks. 

Derby  T.C — £13,500  for  electricity  works  extensions. 

Diss  U.D.C— £-125  for  the  erection  of  the  waterworks 
engineer's  cottage  and  the  excess  of  expenditure  over 
luan<   in   connection   with   tire  waterworks. 

Exeter  T.C— £2,360  (in  addition  to  £15,190  already 
sanctioned)   for   the   infectious   diseases   hospital. 
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Harrogate    T.C £6,250    for    the    extension     of    the 

electric   light   plant. 

Horsham  U.D.C £1,600  Par  the  North-street  im- 
provement scheme. 

Middlesex     C.C £2,483     for     widening-     Back-lane, 

Chiswick. 

Newcastle  (Ireland)  U.D.C — £7,100  for  a  sewerage 
scheme. 

Oldham  T.C— £1,635  for  the  provision  of  firemen's 
dwellings. 

Ramsgate  T.C. — £3,150  for  the  erection  of  a  shelter. 

Romford  R.D.C £3,860  for  the  provision  of  cottages. 

Scarborough    T.C— tl.000  for   drainage   works. 

Stratton  and  Bude  U.D.C — £1,760  for  road  and 
sanitary    works. 

Tynemouth  T.C— £1,200  for  the  erection  of  stores 
at  the  fish  qua}-. 

Wakefield  T.C £552  for  a  12-ton  road  Toiler,  fitted 

with  a  Morrison  scarifier. 

Waterioo-with-Seaforth  U.D.C — £4,000  for  the  pur- 
chase of  premises  for  street  improvements. 

LOANS  SANCTIONED. 

Barnoldswick  U.D.C— C10.514  for  the  extension  of 
the  gas  undertaking. 

Bolton  T.C— £5,517  for  the  extension  of  the  Eastern 
Hospital. 

Bromley  T.C £4,085  for  private  street  improve- 
ments. 

Darwen  T.C— £5,000  for  conversion  to  the  water-car- 
riage system. 

Dover  T.C— £1,000  for  sixty  years,  and  £210  for 
twenty   years,   for   street   improvements. 

Hadleigh  U.D.C £1,470  for  the  provision  of  cot- 
tages. 

Hull  T.C— £5,325  for  a  school  for  fishermen,  and 
£2,175  for  the  erection  of  a  recovery  school  for 
children. 

Leigh-on-Sea   U.D.C £2,945   for  making  up   certain 

roads. 

Poole   T.C £1,759    for  private    street   works. 

Scarborough     T.C £1,530     for     improvements     in 

North  Bay. 

Silsden  U.D.C— £1,875  for  street  improvement  works. 

South   Westmorland   R.D.C £250  for   water  supply 

works. 

Southwick  U.D.C— £550  for  surface-water  sewer  ex- 
tension. 

Stockton  T.C — £3,800  for  the  extension  of  the 
horough  hall. 

Stourbridge  U.D.C— £700,  to  be  repaid  within  sixty 
years,  for  the  purchase  of  land  for  a  street  improve- 
ment at  New-road;  £400,  to  be  repaid  within  thirty- 
-  x  years,  for  the  provision  of  an  *  pen  space  at  Wol- 
n  ;  and  £100  for  street  improvement  in  connection 
with  the  same  scheme  at  Wollasion,  to  be  repaid  in 
twenty-seven  years. 

FORTHCOMING    INQUIRIES. 

FEBRUARY.  £ 

17.— Stratford-on-Avon.    For    sewage   disposal 

purposes   'Air.  R.   H.  Bicknell) 1,000 

18.— North  Bromsgrove.  For  works  of  sewer- 
age (Mr.  R.  H.  Bicknell) 890 

18— Tynemouth.    For  hospital   purposes   (Mr. 

R.  A.  Farrar) 11,600 

18— Cuckfield.    For  the  provision  of  dwellings 

(Mr.  H.  S.   Stewart) 2,200 

18  St.  Helens.    For  the  provision  of  a  depot 

and    construction   of   a  re-"rvoir  (Major 

J.     Stewart)        1,85° 

18.— Witney.    For  the   purchase  of   the    water 

mod  Jr.    F.    O.    Stanford)       ...         866 

19  Kidderminster.    For  sewage  disposal  pur- 

poses (Mr.   F.  O.    Stanford)  13,500 

18  -Blackpool.      For   street   ai  ippry 

pur.  F.    H.    Tulloch) 34,683 

j0—  West    Bromwich.       For    sewage    disposal 

work-   (Mr.    R.    H.    Bicknell)       1,124 

19  Weymouth.    For   works  of  paving  (Major 

J.    Stewart)        3,720 


19.— Shipley.    For   the   provision   of   a  public        £ 
park  (Mr.  Edgar  Dudley) 450 

20.  Droylsden.  For  works  of  paving  and  the 
provision  of  a  bowling  green  (Mr.  M.  K. 
North)      4,571 

20. — Cannock.    For  works  of  sewage  disposal 

(Mr.  F.    O.   Stanford) 10,442 

20.— Eastleigh.    For  street  and    surface-water' 

works  (Major  J.   Stewart) 1,805 

21.— Southampton.    For  fire  station  extension 

(Major    J.    Stewart) 1,000 

21  —  Wallasey.  For  the  erection  of  a  town  hall 
and  public  convenience  (Mr.  F.  H.  Tul- 
loeh)   101,307 

22—  Cuildford.    For    the    reconstruction    of    a 

bridge  (Major  J.   Stewart) 2,000 


INSTITUTION  OF   MUNICIPAL  AND   COUNTY 
ENGINEERS. 


COUNCIL   MEETING. 

The  official  report  of  a  council  meeting  of  the  Institu- 
tion of  Municipal  and  CoHnty  Engineers,  held  last 
Saturday,  was  issued  yesterday.  Eighteen  new  members, 
fifteen  members  and  five  students  were  elected  in  the 
course  of  the  proceedings,  and  other  business  included 
the  nomination  of  the  following  for  election  as  ordinary 
members  of  council,  1913-14 — viz. :  Messrs.  J.  Patten 
Barber,  J.  A.  Brodie,  J.  S.  Broclie,  A.  H.  Campbell, 
G.  F.  Carter,  A.  E.  Collins,  W  Harpur,  H.  P. 
Maybury,  C  F.  Wike,  W.  H.  Blair,  A.  E.  Brookes,  D. 
Edwards.  A.  Glad  well,  F.  W.  Jones,  W.  T.  Lancashire, 
H.  H.  Palmer,  J.  E.  Wilkes,  G.  Sturgess,  E.  E.  W.  Butt, 
E.  Willis.  H.  G.  Whyatt,  W.  F.  Loveday,  H.  A.  Brown. 
E.  B.  B.  Newton,  E.  J.  Elford,  H.  E.  Stilgoe,  J.  Walker 
Smith,  G.  Green,  W.  J.  Steele,  and  H.  Richardson. 

A  gratifying  response  to  the  circular  issued  in  respect 
to  the  formation  of  a  mutual  defence  fund  was  reported. 
The  secretary  was  instructed  to  issue  to  all  members 
who  have  not  yet  replied  an  inquiry  as  to  their  inten- 
tion with  regard  to  the  matter  in  order  that  the  scheme 
might  be  completed. 

The  question  of  facilities  for  assistants  attending 
meetings  of  the  Institution  was  considered,  and  the 
secretary  directed  to  arrange  for  the  holding  of  meetings 
primarily,  though  not  exclusively,  for  the  junior 
members. 

Approval  was  given  to  proposed  North-western  and 
North-eastern  district  meetings  at  Stretford  and  Leeds 
on  March  1st  and  8th  respectively. 


BUILDING  TRADES  EXHIBITION  :   OPENING  DAY. 


THE  "SURVEYOR"  SECTION. 

The  Lord  Mayor  of  London,  accompanied  by  the 
Sheriffs,  will  open  in  state  the  Building  Trades  Exhi- 
bition at  Olympia  on  Saturday,  April  12th  next.  The 
vote  of  thanks  to  Sir  David  Burnett  for  performing 
the  ceremony  will  be  moved  by  Mr.  Reginald  Blom- 
field,  a.r.a.,  president  of  the  Royal  Institute  of 
British  Architects,  and  seconded  by  the  Hon.  Gerald 
Strutt,  president  of  the  Surveyors'  Institution.  This 
exhibition,  the  tenth  of  the  biennial  series  organised 
in  London  by  the  Messrs.  Montgomery,  will  be,  if 
possible,  even  more  representative  of  the  various 
branches  of  the  building  trade  than  was  its  prede- 
cessor in  1911. 

The  Surveyor  Section,  in  the  gallery,  will,  as 
usual,  have  a  special  attraction  for  municipal  engi- 
,i  and  surveyors,  the  arrangements  of  this  pari 
of  the  exhibition  being  in  the  hands  of  Mr.  C.  S. 
Mason,  24  Bride-lane,  Fleet-street,  E.C.,  to  whom  all 
inquiries  with  regard  to  space  -hould  bo  addressed 
without  delay. 

Creosoted    Deal    Paving.  —  The     Improved     Wood 

Pavement    Company,    Limited,    46    Queen    Victoria- 

-tn  <  i.  E.C.,  have  just  secured  the  contract  for  laying 

I  000    (uper   yds.  of' ■creosoted  deal  in  Montague- 

!iv,f     Worthing.     They  are  also  doing  12,000  yds.  of 

similar   paving   in    Stan  tead-Toad,    Forest   Hill,   and 

next  month  tiny  will  be  taking  up  over  4,000  yds.  of 

i    wood  in   Waterloo  Bridge-road,  Lambeth,  and 

substituting  creosoted   deal   paving. 
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Municipal  Work  in  Progress  and  Projected, 


The  Editor  invite 


the   co-operation   of  SurvetoI'    readers  with  a  view  to   making  information  given   under   this   head  as   complete  and 
accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appeal  below: 
Buildings— Bradford  £9.881,  Canterbury  £25.000,  Dun- 
fermline £11000,  Sheffield  £34,300;  housing  and  town 
planning— Sheffield;  roads  and  materials— Brighton 
£6,483,  Greenwich  £3,300,  Northumberland,  Rhy]  £7,500, 
Turton  £30,494;  sewerage  and  sewage  disposal— New- 
castle (Ireland)  £7,100,  Northwich  £2,000;  water,  gas 
and  electricity— Withernsea  £37,000.  Particulars  of 
other  works  projected  will  be  found  on  our  "  Local 
Government  Board  Inquiries"  pages. 

BUILDINGS. 

Alnwick  U.D.C— The  surveyor,  Mr.  Geoffrey  Wilson, 

has  received  instructions  to  prepare  a  plan  lor  a 
mortuary. 

Ayr  T.C.— Suggestions  are  being  considered  for  the 
extension  of  the  Heathfield  Hospital  for  tuberculous 
eases. 

Bangor  T.C.— It  is  proposed  to  provide  an  observa- 
tion block  at  the  borough  hospital,  at  an  estimated 
cost  of  £600. 

Bournemouth  T.C.— The  borough  surveyor,  Mr.  F.  W. 
Lacey,  has  prepared  a  scheme  for  a  pavilion  at  the 
shore  end  of  Boscombe  Pier,  which  is  being  considered 
by  a  committee. 

Bradford  T.C.— An  annexe  to  the  central  baths  is 
to  be  erected  at  a  cost  of  £9,881. 

Canterbury    T.C The    extension    of    the    borough 

asylum,  at  an  estimated  cost  of  £25  000,  is  under  con- 
sideration. 

Clacton  U.D.C A  shelter  is  to  be  constructed  in  the 

Mast  Cliff,  opposite  the  Grand  Hotel. 

Dawlish  U.D.C  The  surveyor,  Mr.  S.  F.  ('.  Church- 
ward, is  engaged  on  plans  for  new  shelter-. 

Dunfermline  T.C — The  central  public  library  is  to 
be  extended  at  a  cost  of  £11,000,  towards  which  Mr. 
Andrew   Carnegie  has  promised    £5,000. 

East  Dereham  U.D.C.-The  tender  of  Mr.   F.   Dent, 

of  Dereham,  at  CGI ,  lias  been  accepted  for  the  erec- 
tion of  posts  and  rails  in  the  market  place  for  the 
provision  of  cattle  pens. 

Ciasgow  T.C— The  aeration  and  filtration  plant 
which  has  been  installed  in  Jjhe  public  bath--,  at  the 
Gorbals  was  formally  inaugurated  last  week.  The 
plant  had  been  in  operation  for  a  month,  and  during 
that  period  there  had  been  a  remarkable  improve- 
ment in  the  purity  and  cl<  arnesa  of  the  water.  Bow's 
patent  system  of  filtration  and  -aeration  is  the  system 
which   has   been    installed,    and    the    contract-  >- 

Messrs.   Royles,  Limited,  Irdiam,   near  Mancl 

Harrogate  T.C — The  council  have  confirmed  the 
proposal  to  erect  a  shelter,  lavatory,  and  caretaker's 
house  on  Harlow  Moor. 

Llanelly  U.D.C — Sir  Stafford  and  Lady  Howard  have 
purchased  a  site  for  a  town  hall  for  £3,841,  and  pre- 
sented it  to*  the  council  on  behalf  of  the  ratepayers. 

Portrush  U.D.C— An  engineer  has  been  requested  to 
report  on  the  subject  of  the  provision  of  public 
baths. 

Sheffield  T.C— An  expenditure  of  £31,800  is  recom- 
mended by  the  Baths  Committee  for  a  comprehensive 
scheme  to  provide  bathing  facilities  in  parts  of  the 
city  not  served  by  existing  baths,  and  with  the  object 
of  cove-ring  requi-rements  for  some  years  to  come. 
In  i&o-me  of  the  districts  it  is  proposed  to  erect  "  cot- 
tage ba-ths "  similar  to  those  seen  by  the  committee 
on  their  recent  visit  to  Birmingham.  It  is  further 
proposed  to  expend  -a  supplementary  sum  of  £2,500 
on  the  provision  of  public  wash-houses. 

Walsall  T.C — The  borough  surveyor,  Mr.  John 
Taylor,  has  reported  that  an  open-air  swimming  bath 
could  be  conveniently  provided  off  Mill-lane,  at  a 
cost  of  about  £200,  but  the  Baths  and  Parks  Com- 
mittee have  not  seen  their  way  to  recommend  any 
scheme. 

Whitley  and  Monkseaton  U.D.C It  has  been  de- 
cided to  extend  the  sea  wall  along  the  link'-  to 
Pa  on  ma    House 


HOUSING   AMD   TOWN    PLANNING. 

Bradford  T.C— The  Health  Committee    recommend 

the  purchase  of  20  acres  of  land  at  Rooley-lane,  at 
£180  per  acre,  for  the  purpose  of  erecting  workmen's 
dwellings. 

Creenock  T.C— -It  has  been  decided  to  procei   I  wi  b 
th  ■  erection  of  five  tenements  in  Serpentine-walk,  at 
if  about  £5,000. 

Lurgan  R.D.C — With  reference  to  the  council's  appli- 
cation for  sanction  to  a  loan  of  £13,600  for  the  pro- 
vision of  cottages  and  allotments,  the  Local  Go  - 
ment  Board  have  written  stating  that  the  Labourers 
Act  of  1911  was  designed  to  meet  the  Supply  of  6,000 
additional  cottage-  al  a  coal  of  £1,(100,000,  this  figure 
being  based  on  an  allowance  not  exceeding  £170  per 
cottage.  The  average  cost  of  the  council's  cottages 
was  £226.  The  board  could  only  sanction  a  loan  oi 
£10.200.  leaving  the  council  to  borrow  the  residue  in 
thi  open  market.  The  council  have  appealed  to  the 
Local  Government  Board  to  reconsider  their  d 

Nelson  T.C— The  borough  surveyor,  Mr.  W.  Shackle- 
ton,    has    been    instructed    to    prepare    a    schen 

->  ing  out  the  land  in  the  Catlow  district  for  cottages 
gardens  attached. 

Sheffield  T.C The  city  engineer.  Mr.  C.  F.   White. 

states  that  the  council  had  in  band  the  town-planning 
schemes  dealing  with  seven  different  areas  covering  a 
total  acreage  of  just  under  6.000  acres.  This  was 
about  the  size  of  the  wdiole  of  Derby,  and  aim  >-t  the 
size  of  Chesterfields  Barnsley  ami  Doncaster  combined. 
It  represented  about  one-half  of  the  land  in  Sheffield 
available  for  further  development  and  for  inclusion  in 
a  town-planning  scheme.  It  might  be  tak-  n  that  for 
residential  anil  good-class  districts  the  number  of 
houses  to  the  acre  would  be  limited  to  twelve,  and 
in  areas  adjoining  working-class  districts  to  twenty 
or  twenty-four. 

PARKS  AND  OPEN  SPACES. 

Bridge  Of  Allan  T.C— A  plot  of  land  has  be      secured 
at  the  nominal  rent  of   El   per  annum,  for   u 
public  park. 

Poole  T.C — A  sum  of  £600  is  to  be  expended  in  lay- 
out Alexandra  Park. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Horsham  U.D.C— The  tender  of  Messrs.   Heenan  & 
Froude,  at   £122.  has  been  accepted  for  the  pn 
ami  erection  of  mechanical     bop]  it     the    refuse 

destructor. 

Willesden  U.D.C.-The  tender  of  Messrs.  W.  &  J. 
Drinkwater  Int.-  been  accepted  for  the  collection  -if 
house  refuse  in  all  the  districts  tor  the  ensuing  three 

ROADS  AND  MATERIALS, 
Banbury   T.C. — The   plan  of   the    -  urveyor, 

Mr.  N.  H.  Dawson,  for  making  up  Grosvenor-road 
has  been  approved. 

Brighton  T.C The  proposal  of  the  Works  Committee 

to  relay  the  roadways  in  Old-steine  and  Pavilion- 
parade  with  creosoted  blocks,  at  a  cost  of  £6,483,  has 
been  confirmed  by  the  council. — Representatives  have 
been  appointed  to  confer  with  the  Hove  Corporation 
on  the  subject  of  what  system  of  trackless  trolley  can- 
be  best  applied  to  the  district. 

Durham  T.C — It  is  proposed,  subject  to  the  me 
funds  being  forthcoming  from  the  county  council,  to 
pave   part   of   the   North  road   with   Durax,    and    to 
repair  the  remainder  of  the  road   and  other  county 
roads  within  the  borough. 

Greenwich  B.C. — It  lias  been  agreed  to  take  up  a 
loan  of  £3,300,  repayable  in  twelve  years,  at  4  per  cent 
per  annum,  to  defray  the  cost  of  repaving  works  in 
Blackwall-lane  and  Tunnel-avenue. 

Hendon  U.D.C— The  tenders  of  Mr.  F.  G.  Brummell 
and  Mr.  T.  Adams  have  been  accepted  for  street  im- 
provement works. 

Leeds  T.C— The  Road  Board  have  made  a  grant  of 
£9,000  for  -street  improvement  works. 

Lindsey  (Lines)  CC— The  council  have  approved 
tie-   following   applications   to  the   Road    Board     fai 
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grants  towards  expenditures,  and  the  council  agreed: 
£184  for  widening  and  improving;  a  dangerous  corner, 
by  the  Broughton  Urban  District  Council ;  £17,114  for 
the  construction  of  a  new  road  which  will  be  neces- 
sary when  the  new  Keadby  Bridge  is  opened,  by  the 
Scunthorpe  Urban  District  Council;  £312  for  widening 
the  road  from  Grimsby  to  Immingham,  and  taking 
off  dangerous  corners  at  Great  Coates,  by  the  Grimsby 
Rural  District  Council;  and  £147  for  making  a  new 
r  iad  at  Ashby  Puerorum,  by  the  Horncastle  Rural 
District  Council. 

Littlehampton  U.D.C.— The  scheme  of  the  surveyor, 

Mr.  Harry  Howard,  for  the  improvement  of  Terminus- 

I  and  High-street  by  laying  dustless  Durax  stone 

at  7s.  9d.  per  square  yard,  at  a  total  estimated 

£]  500    bias    been   approved,  and  the  surveyor 

been  authorised  to  approach  the  county  council 

with  a  view  to  obtaining  their  approval  of  the  scheme 

and   of  getting  a   grant   from   the   Road    Board.    Mr. 

Tester   said  the  material   suggested   had   been   tested 

and  found  effective  at  Bradford  and  other  places.    The 

-    advantage    about    it    was    that   it    was   dn 
and  comparatively  noise! 

lytham  U.D.C.— Market-square  is  to  be  paved  with 
wood  at  a  cost  of  £550. 

Mansfield  T.C Property  of  the  value  of  £1,750  is  to 

be  purchased  for  the  widening  of  Newgate-lane. 

Newcast!e-on-Tyne  T.C— It  has  been  decided  to  lay 
out  Eldon-square  at  a  cost  of  £1,700. 

Northumberland  C.C The  War  Office  lias  agreed  to 

contribute  £12,000  to  the  £24.000  cost  of  reconstructing 
the  Redewater  main  road  for  10  miles  to  Birdhope 
Crag  Camp. 

Rhyl  U.D.C.— After  considerable  negotiations  the 
frontagers  on  the  east  end  of  Rhyl  have  met  the 
council  in  the  matter  of  the  rights  they  have  on  the 
"hills,  and  the  council  will  be  able  to  proceed 
with  its  scheme  of  east  end  improvements,  at  a  cosl 
of  £7,500.  which  will  enable  the  east  and  west  prome- 
nades to  be  connected.  The  council  have  decide!  bo 
put  the  work  in  hand  at  once. 

Seafcrd  li.D.C Mr.  B.  A.  Miller,  the  surveyor,  has 

been  deputed  to  attend  a  conference  of  district 
surveyors  on  the  subject  of  dangerous  corners  in  the 
County  oi  Sussex. 

Turton  U.D.C. — Improvements  are  to  be  carried  oul 
in  Turton,  Darwen  and  Blackburn  roads,  at  an  esti- 
mated cost  of  £36,494. 

West  Ashford  R.D.C— Field  Mill-road  is  to  be  widen 
at  an  est    as      l  !  £600. 

Worthing  T.C— The  tender  of  the  Improved  \V I 

Pavement  Company,  Limited,  at  £2,181,  has  been 
accepted  for  wood  paving  in  Montague-street. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Donaghadee  U.D.C The  council  have  accepted  the 

:   pa  of  Messrs.  Kirk  &  Randall,  Limited,  of  Wool- 

v,:ch,  for  the  carrying  out  of  contracts  Nos.   1,  2,  4 

and  5  in  connection  with  the  new  water  supply  and 

•rage  scheme.-. 

Marple  U.D.C— A  d   scheme  for  Low 

Marple  :-  to  be  carried    oit  at  an  estimated  cost  of 

Newcastle  (Ireland)   U.D.C— The    council    have    ap- 
proved ol  -  '■•'  iney  &  Croasdaile's  plans  of  a 
me  discharging  into  deep  water  a   eon- 
1         .     low-water     mark     of     the 
i   of  public  iavatoi  ie       The 
is   £7,100. 

Northwich  R.D.C A  new  sewerage  system  i-i    to  be 

carried  out  at  an  estimated  cosl  of  £2,000. 
Wolstanton  U.D.C.    Consideration 

(.heme  for  Millbank,  I  In 
ich  would  be  £5,600. 

WATER,  CAS,  AND  ELECTRICITY. 

Bakewell  R.D.C.  -  At   tlhe   La  '  ouucil'i 

I  |  ton,  of  Chapel-en 

le-Frith,  -  ••••■  r<  qui  I  pre]  e  plan-  and  e  ti- 
m.v  '  upply   for   Eyam,   in 

order  that  application  could  be  made  to  die  Local 
Governmenl     Board    no-  i    to    borrow    the 

Bridge  of  Allan  T.C- A  sub-committee  having  re- 
ported in  favour  of  taking  over  control  of  the  gas- 
works, the  council  have  approved  of  the  report,  hot 

mtil   a    Anal 
report   and  recommendation    have   been   ree 


Carmarthen  T.C— For  the  purpose  of  obtaining  -a 
further  supply  of  water  for  the  Carmarthen  district, 
Mr.  Kyle,  who  was  engaged  some  tame  ago  by  the 
council  to  carry  out  boring  operations  at  Cwmtawel, 
which  is  on  the  estate  of  the  corporation,  has  sub- 
mitted a  report  stating  that  a  depth  of  50  ft.  bad 
been  reached.  He  had  made  a  thorough  test  ofthe  yield 
of  water  from  the  bore,  and  found  that  by  pumping 
they  could  get  constantly  and  without  fluctuation 
to  to  12  gallon.-  per  minute.  This  quantity  had  quite 
come  up  to  his  expectation.  At  a  private  meeting 
of  the  council  it  was  decided  to  defer  the  considera- 
tion of  the  report  until  next  August. 

Horsham  U.D.C — The  tender  of  Messrs.  Lindfield 
A  Son,  at  £264,  has  been  accepted  for  an  extension 
of  the   boiler-house   at   the  electricity  works'. 

Macclesfield  T.C— The  tender  of  the  West  Gas  Im- 
provement Company,  Limited,  of  Manchester,  .at 
£15,250,  has  been  accepted  for  the  installation  of  the 
Glover- Y\"e.-t  system  of  vertical  retorts  at  the  gas- 
works. 

Walsall  T.C— On  the  year's  working  the  gas  under- 
taking shows  a  ni  it  profit  oi  £9,489,  an  increase  of 
£727  on  the  previous  year. 

Withemsea  U.D.C — Messrs.  Taylor  &  Wallin  have 
prepared  a  report  with  respect  to  a  proposed  sehi 
of  water  supply  which  is  under  the  consideration  of 
the  council.  The  suggestion  is  to  have  a  gathering 
ground  of  400  acres  at  Bracken  Hill,  at  Winestead, 
where  there  is  an  almost  natural  reservoir.  After 
being  impounded,  the  water  would  be  twice  filtered, 
and  then  carried  io  a  service  reservoir  at  Rimswell 
Lodge,  and  thence  to  Withemsea.  The  filter  is  de- 
signed to  deal  with  100.000  gallons.  The  total  ap- 
proximate estimated  cost  will  be  £37,000,  at  present- 
day  prices,  including  cost  of  land  and  all  expenses. 
Mr.  Taylor  estimated  that  a  rate  of  Is.  3d.  per  £  of 
rateable  values  on  those  who  take  the  water,  and 
a  rate  in  aid  for  the  deficit  of  about  Is.  5d.  would 
meet  the  case. 

MISCELLANEOUS. 

Blackpool   T.C— The  borough   surveyor,   Mr.   J.    S. 

Brodie,  reports  that  cut  of  110  names'  of  unemployed 
submitted  to  him  Less  than  thirty  were  found  to  be 
suitable  for  the  heavy  work  which  is  now  goin 
in  several  parts  of  Blackpool  in  connection  with  the 
relaying  of  the  tramway  tracks.  He  suggested,  how- 
ever, that  work  of  a  mere  suitable  character  might  be 
found  for  these  men  in  other  directions,  such  as 
improving  playgrounds  and  spare  land,  and  his  sug- 
gestion has  been  adopted.    The  Highways  Cornm 

I  to  the  surface  draining  ofthe  playground  near 
the  Claiemont  Council  Schools,  and  of  the  spare 
laud  in  Centtal  Drive  near  the  corporation  stables. 
Th.'  Watch  Committee  have  made  a  suggestion,  for 
the  provision  of  about  half-a-dozen  "island"  pave- 
ments in  Hie  middle  of  some  Of  the  busy  roads.  It 
is  proposed  to  place  one  of  these  islands  in  Dickson- 
road,  stretching,  roughly,  from  Queen-street  to 
Talbot-road,  and  another  in  Talbot-square,  while  it 
■: '•-•:  -ted  that  the  "  island"  at  Hounds  Hill  should 
be  moved  further  west.  In  connection  therewith  the 
borough  surveyor  has  been  instructed  to  take  mea- 
surements and  submit  plans.  It  is  suggested  that 
the    "island"    at    Talbot-road    Station  2ft. 

wide. 

Walsall  T.C    The  anni  d  balance  the  tram- 

ways undertaking  show-  a  nett  profit  of  £3,392,  after 
deducting  the  following  amounts:  £500  on  account 
of  £1,000  to  he  contributed  to  the  rates;  £514  on 
account  of  the  purchase  of  cars;  £308  on  account  of 

the  i    the    I'irehill.-.   depot;    and    £603   for 

Hi"  purchase  of  a  motor  tower  wagon. 


Removal  of  House  Refuse  in  London.    Af  the  annual 
g  of  the  Metropolitan  Boroughs  Joint  Committee 
the  following  resolution  was   passed  on   the 
of  the  interrogations  by  the  London  County  Council 

with  respect   to  the   rei ;a]  of  bouse  refuse:    "That 

each  sanitary  authority  should  continue  to  be  free  to 
arrange  for  the  removal  of  house  refuse  from  premises 
once  a  week  or  oftener  at  their  discretion,  and  that  the 
local  authorities  should  be  empowered  to  compel  occu- 
piers of  premises  to  place  such  refuse  in  proper  recep- 
tacles in  such  convenient  positions  for  removal  as 
red  by  the  sanitary  authorities;  and  that 
the  council  members  ofthe  committee  be  requested 

i -■■'  the  Lond  m  ( lounty  Council  to  take 

amend  the  Public  Health  (London)  v,,t  and  the  by-laws 
i  hereunder  accordingly . " 
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Mr.  H.  W.  A.  Carter,  surveyor  to  the  Matlock  Bath 
Urban  District  Council,  who  was  severely  cut  and 
bruised  by  being  thrown  from  a  motor-car,  is  progress- 
ing satisfactorily. 

Mr.  S.  H.  Chambeis,  surveyor  to  the  Hampton  Urban 
District  Council,  is,  we  are  pleased  to  learn,  recovering 
from  his  illness,  and  will  leave  on  Saturday  for  a  fort- 
night's stay  at  Brighton. 

Teddingtoii  Urban  District  Council,  at  their  meeting 
on  Mouday,  decided  to  advertise  for  a  clerk  of  works  at 
£ 1  -Is.  per  week,  for  tbo  new  sewage  disposal  works 
about  to  bo  commenced. 

Mr.  Harry  Hiding,  surveyor,  sanitary  inspector  and 
gas  and  water  engineer  to  the  Croston  Urban  District 
Council  (Lanes),  lias  been  appointed  to  a  similar  position 
at  Burley-in-YVharfedale  (Yorks). 

Mr.  H.  B.  Howden,  assistant  surveyor  to  the  North- 
fleet  Urban  District  Council,  has  been  appointed  by  the 
Board  of  Inland  Kevenue  as  valuation  assistant  on  the 
staff  of  the  chief  valuer,  Somerset  House. 

Mr.  Francis  1'.  Smith,  m.AM.SOC.c.e.,  chemical  and 
consulting  paving  engineer,  New  York  City,  on  January 
21st  delivered  an  illustrated  lecture  on  "Maintenance 
of  Sheet  Asphalt  Pavements  "  before  the  Graduate  Stu- 
dents iu  Highway  Engineering  at  Columbia  University. 

Mr.  Malcolm  B.  Bennett,  j.jc.k.i.h.a.,  of  the  Hove 
borough  engineer's  staff,  has  been  awarded  second  place 
in  order  of  merit  in  an  open  competition  for  a  housing 
scheme  at  Belfast  to  cost  £23,000.  The  designs,  accord- 
ing to  the  assessor's  report  exhibited  clever  and  simple 
planning. 

Mr.  Roland  Fletcher,  ASSOC.M.INST.C.E.,  at  present 
assistant  surveyor  for  the  North  Eastern  Division  of  the 
County  of  Worcester,  has  been  appointed  by  the  county 
council  to  take  charge  of  the  Koad  Board  reconstruction 
scheme,  under  the  directions  of  the  county  surveyor, 
Mr.  Chas.  F.  Gettings. 

Dr.  Houston,  director  of  water  examination  to  the 
Metropolitan  Water  Board,  is  about  to  proceed  to 
Ottawa  to  advise  the  Cauadiau  Government  with  regard 
to  the  prevalence  of  typhoid  fever  in  that  city.  He  will 
institute  an  inquiry  into  the  condition  of  the  water 
supply,  to  which,  it  appears,  the  trouble  has  been 
traced. 

Mr.  Albert  Wollheitn,  assoc.m.inst.c.e.,  an  engineer 
of  wide  experience  iu  many  parts  of  tho  world,  died,  we 
regret  to  learn,  at  St.  Blasien,  Black  Forest,  Germany, 
on  the  1st  iust.  Mr.  Wollheim,  who  was  an  accomplished 
linguist  and  an  authority  on  municipal  engineering  on 
the  Continent,  was  a  frequent  contributor  to  The  Sok- 
veyor,  and  was  the  author  of  "  The  Sewerage  Engineers' 
Note  Book."     He  was  forty-seven  years  of  age. 

Mr.  and  Mrs.  Willis  Gale  have  been  the  recipients  of 
many  sincere  wishes  aud  handsome  presents  on  the  occa- 
sion of  their  silver  wedding,  which  they  celebrated 
recently.  A  silver  salver,  suitably  inscribed,  was  pre- 
sented to  them  on  the  1st  inst.  by  the  members  and 
officers  of  the  Carshaltou  Urban  District  Council, 
another  noteworthy  gift  being  one  from  the  council 
workmen  who,  at  a  supper  to  which  they  were  entertained 
by  the  surveyor  and  his  wife,  presented  the  latter  with 
a  set  of  silver  candlesticks  aud  a  silver  pen-tray. 

Mr.  Edward  J.  Stead,  assoc.m.inst.c.e.,  p.a.s.i.,  has 
been  appointed  county  surveyor  for  the  north-western 
division  of  Devon,  at  a  salary  of  £100  per  annum,  with 
£200  per  annum  for  travelling  expenses.  Mr.  Stead 
commenced  his  career  under  the  Lancashire  county 
surveyor,  and  was  subsequently  for  live  years  assistant 
to  the  Lancashire  county  bridge  master,  whose  service 
he  left  on  being  appointed  assistant  district  engineer  in 
the  Natal  Public  Works  Department,  South  Africa. 
In  1908  he  returned  to  England,  and  has  for  the  last 
four  years  held  the  appointment  of  assistant  count3r 
surveyor  for  Somerset. 

Mr.  J.  W.  Cockrill  was  congratulated  by  the  General 
Purposes  Committee  of  the  Yarmouth  Town  Council,  on 
Tuesday  last,  upon  having  been  unanimously  nominated 
president-elect  of  the  Institution  of  Municipal  and 
County  Engineers  for  the  ensuing  year.  In  a  report  the 
committee  expressed  their  gratification  at  the  distinc- 
tion which  had  been  conferred  upon  Mr.  Cockrill  and  on 
the  borough,  and  it  was  unanimously  resolved  to  appoint 
the  Mayor  aud  ex-Mayors  a  special  committee  to  make 
arrangements  for  the  annual  meeting  of  the  institution 
in  July.  The  Mayor  (Councillor  R.  G.  Westmacott) 
added  his  felicitations  to   those  of  the  committee,  and 


promised  that  they  would  not  only  make  the  visit  of  Mr. 
Cockrill's  professional  friends  to  Yarmouth  a  pleasant 
one,  but  would  also  show  them  that  he  was  honoured  in 
his  own  town.  The  Deputy  Mayor  also  spoke  in  appre- 
ciation of  Mr.  Cockrill. 


"THE   SURVEYOR'S"   COMING-OF-AGE. 


FURTHER  FELICITATIONS. 
Congratulations  on  our  recent  "  ooming-of-age  "  con- 
tinue'to  roach  us. 
Mr.  T.  W.  A.  Hayward,  borough  engineer,  Battersea, 

writes-:  Heartiest  congratulations  on  your  attainment 
of  your  "majority."  I  always  look  forward  to  Friday 
and  Hie  receipt  of  The  Surveyor  with  it-  budget  of 
up-to-date  information. 

Mr.  W.  \Y.  Crosby,  m.am.soc.c.e.,  Baltimore,  U.S.A., 
writes:  Accept  from  one  of  your  newer  acquaintances, 
bul  one  of  your  heartiest  admirers,  congratulations 
and  good  wishes  on  the  attainment  of  your  majority. 
May  your  future  be  none  the  less  brilliant. 

Mr.  W.  Willis  Gale,  surveyor,  Carshaltou  Urban 
District  Council.— Allow  me  to  tender  my  congratula- 
tion on  your  recent  anniversary.  The  Si  rveyok  is 
now  of  sturdy  growth,  full  of  vigour  and  mentally 
brilliant,  largely  due  to  the  pabulum  so  regularly 
administered  by  its   Editor. 

By  way  of  celebrating  the  "  coming-of-age "  of  The 
Surveyor,  a  special  issue  is  published  of  that  journal. 
"Then  and  Now.  1892-191.J  "  is  an  interesting  survey 
of  the  progress  and  development  of  engineering  science 
and  of  the  growth  of  the  present  system  of  municipal 
government.  The  Surveyor  will  be  congratulated 
widely  on  completing  twenty-one  years  of  very  useful 
service,  and  its  progre.-.s  iu  the  years  to  come  maj  be 
expected  to  be  as  lasting  and  a-  assured  as  it  ims 
been  since  its  foundation  in  the  year  1892. —  West- 
minster Gazette. 


MANCHESTER  DEPUTY  SURVEYORSHIP. 


THE   SELECTED   CANDIDATES. 

The  following  is  the  list  of  selected  candidates  for 
the  deputy  surveyorship  of  Manchester— viz.,  Messrs. 
A.  F.  Binnie,  Loudon;  Thus.  p.  Collinge,  borough 
engineer,  Mansfield;  N.  F.  Dennis,  borough  engineer, 
West  Hartlepool  ;  J.  Rush  Dixon,  borough  engineer, 
Woolwich;  J.  P.  Harris,  London  County  Council; 
H.  F.  Gulian,  superintendent  of  works,  Belfast ;  T. 
Moulding,  city  surveyor,  Exeter;  J.  S.  Pickering, 
borough  engineer,  Cheltenham  ;  L.  Ros'eveare,  borough 
engineer,  South  Shields;  II.  Trcmelling,  borough 
engineer,  Newport;  H.  Wontner-Smith,  Bradford,  and 
E.  Worrall,  surveyor  to  the  Stretford  Urban  District 
Council. 

The  salary  attached  to  the  position  is  £750  per 
annum. 

FOR    OTHER   ADVERTISEMENTS 

See  Bud  of  Paper. 

TEDDINGTON  URBAN  DISTRICT  COUNCIL 
CLERK    OF   WORKS. 

Tho  above  Council  invite  applications  for  the  ap- 
pointment of  a  Clerk  of  Works  to  supervise  the  work- 
in  connection  with  the  erection  of  a  Destructor  and 
other  buildings.  Chimney  Shaft,  and  the  extension 
of  Sewerage  Works,  &c,  at  the  Sewage  Disposal  Work-. 
Broom-road,  Teddington. 

The  salary  will  be  £4  -is.  per  week. 

Candidates  must  have  had  recent  experience  in 
supervising  similar  work-. 

Applications,  endorsed  "Clerk  of  Works,"  stating 
age  and  experience,  with  copies  of  not  more  than  three 
recent  testimonials,  which  will  not  be  returned,  to  be 
sent  to  me,  the  undersigned,  not  later  than  noon  on 
Monday,  the  3rd  day  of  March  next. 

Canvassing  Members  or  Officials  of  the  Council. 
I  rectly  or  indirectly,  will  be  a  disqualification. 

(By  Order) 


G.  H.  SALMONS, 

Clerk  to  the  Council. 


Elm  field  House, 
Teddington. 

February  11,  1913. 
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EPSOM   URBAN   DISTRICT   COUNCIL. 
The  Council  are  prepared  to  receive  Tenders  for 
laying-  about  7,300  sq.  yds.  of  'Wood  Paving,  and  about 
13,500  sq.  yds.  of  Tar-macadam  within  their  District. 
The   Flails.  Conditions   and   Specifications   may   be 
.  and  Forms  of  Tender  and  other  particulars  ob- 
tained, on  application  to  the  Surveyor,  Mr.  Edward 
Robert  Capon,  Council  Offices,  Bromley  Hurst,  Church- 
•t.    Epsom,    between    the    hours    of    9   .a.m.    and 
5  p.m.,  Saturdays  between  9  a.m.  and  1  p.m. 

Sealed  Tender,  in  Official  Envelope  which  will  be 
supplied,  endorsed  "Tender  for  Paving,"  must 'be  re- 
ceived by  the  undersigned  not  later  than  7.30  p.m. 
on   Tuesday.  March   11th,  1913. 

The  Contract  is  subject  to  the  Local  Government 
Board  sanctioning  the  loan. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

E.  G.  WILSON, 

Solicitor  and  Clerk. 
"  Duncannon,"  Church-street, 

Epsom.  

TO   CONTRACTORS   AND   OTHERS. 
The   Council   of   the    Metropolitan    Borough    of 
Wandsworth  is   prepared  to  receive  Tenders   for   the 
Making-up  and  Paving  of  Birchwood-road,  Streatham. 

The  Specification  and  Drawings  may  be  seen,  and 
Forms  of  Tender  obtained,  of  the  Borough  Engineer, 
Mr.  P.  Dodd,  m.inst.c.e.,  at  the  Office  of  the  New 
Streets  Department.  No.  56  East-hill.  Wandsworth, 
S.W.,  between  the  hours  of  10  and  4  (Saturdays,  10 
and  12)  upon  payment  of  a  deposit  of  Five  Guineas. 

Tenders,  enclosed  in  sealed  envelopes,  and  endorsed 
"  Tender  for  Paving  Birchwood-road,"  must  be  de- 
livered at  the  Council  House,  East-hill.  Wandsworth, 
S.W.,  and  may  be  placed  by  the  person  tendering  in 
the  box  provided  for  the  purpose,  not  later  than  Four 
o'clock  in  the  afternoon  of  Monday,  the  3rd  March 
next. 

Persons  tendering  must,  in  the  case  of  all  workmen 
employed  by  them  in  and  about  the  execution  of  the 
Contract,  pay  wages  at  not  less  and  observe  hours 
of  labour  not  greater  than  the  rates  and  hours  recog- 
nised by  the  Associations  of  Employers  and  Employees 
and  in  practice  obtained  in  the  District  where  the 
work  is  to  be  executed. 

No  Tender  will  be  received  n.nli  ss  it  be  made  on 
one  of  the  forms  provided  £ot  the  purpose.  The 
Council  does  not  pledge  itself  to  accept  the  lowest 
or  any  Tender.  If  required  the  Contractor  must  pro- 
vide two  sureties  for  the  due  execution  of  the  Con- 
tract. 

D.  A.  NICHOLL. 

Council  House.                                        Town    Clerk. 
Wandsworth,  S.W. 
February    J3.    1913. 

FRIBRN       BARNKT      URBAN       DISTRICT 
COUNCIL. 
EOAD    IMPROVEMENT. 
The  above-named  Council  invite  Tenders  from  ex- 

1    Road    Contractors    for   Works   required    to 
done  in  widening  a  length  of  the  Colney  Hatch- 
lane,     including     Fencing,     Kerbing,     Channelling, 
ace-water    Gullies,    Forming    Footpath    and    Car- 
riageway, &c. 
Forms    of    Tender     and     full     particulars     can    be 
'ned  from  Mr.  E.  J.  Reynolds,  assoc. m.inst.c.e., 
i  -    Engineer    and   Surveyor. 
;       I  hould  be   delb  ered    to   me    ai    or 

ire   noon   on   Thu-i   clay,    the   Twenty-seventh    day 
of  February,  1913. 

Council  does    not    bind    it  eld    bo    accept    the 
"!■   any  TV 
(By  ordf-r) 

EDWIN  GOODSHIP, 
il  Offices,  Clerk    of    the    Council. 

The  Priory. 

ern  Barnet,    v 
February  12,  1913. 

T  YTHAM   URBAN   DISTRICT   COUNCIL. 
-^  HARDWOOD  BLOCKS. 

The  Lytham  Urban  District  Council  invite  Tenders 

delivery   at   Lytham   of  32,000  Jarrah   Wood 

oris   and   Form  of  Tender  may  be 

had  •  or  to  the  Council,  Mr.  A.  J.  Price. 

ed  "  Wood  Blocks,"  to  be  delivered  at 

the  Office  of  the  undersigned  on  or  before  Monday, 

the  2-1th  instant. 

fS;?nod)      CHAS.   A.  MYERS, 

Clerk  to  the  Council. 
•    1913 


THE      RURAL      DISTRICT      COUNCIL      OF 
UTTOXETER. 

The  Rural  District  Council  invite  Tenders  for  the 
Supply  of  Broken  Granite,  Limestone,  and  Cold-blast 
Slag,  for  the  year  ending  March  31st,  1914. 

Forms  of  Tender  may  be  obtained  from  the  Council's 
Surveyor,  Mr.  W.  Walker,  Carter-street,  Uttox&ter. 

Scaled   Tenders,    endorsed    "  Materials,"     must     be 
sent  in  to  me  not  later  than  Monday,  February  21th. 
The  Council  do  not  bind  themselves  bo  accepl    the 
lowest  or  any  Tender. 

F.  S.  HAWTHORN, 

Clerk  to  the  Council. 
Market-place, 

Uttoxeter. 
February  11,  1913. 

GENTLEMAN  having  excellent  connection 
among  Surveyors  in  London,  the  Midland, 
Eastern,  Southern  and  Western  Counties  will  be 
pleased  to  accept  .additional  agencies  from  specialist. 
firms.— H.  T.,  office  of  The  Surveyor,  24  Bridedane. 
Fleet-street,  E.C. 

"TVROXFORD    RURAL   DISTRICT. 

■^    SUPPLY   OF   GRANITE   OR   HARD   STONE. 

The  Rural  District  Council  of  Droxford  invite 
Tenders' for  the  Supply  and  Delivery  of  about  2,300 
on<  of  Granite  or  Hard  Stone. 

Forms  of  Tender  may  be  obtained  of  Mr.  A.  V. 
Carter,  Surveyor,  Droxford.  near  Bishop's  Waltham, 
Hants. 

Tenders  must  lie  delivered  to  me  in  an  errvel  pe, 
sealed  and  endorsed  "Tender  for  Granite."  nut  later 
than  Monday,  the  3rd  March,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

(By  Order) 

H.  GODFREY  PEARSON, 

Clerk. 
Bishop's   Waltham,  Hants. 

February  12.  1913. 

JTRBAN   DISTRICT   OF   FINCHLEY. 
^  GRIT  FOR  TAR-PAINTING. 

The  Council  of  the  above-named  District  invites 
Tenders  for  the  Supply  and  Delivery  on  rail,  at  the 
following  stations  on  the  High  Barnet  Branch  of  the 
Great  Northern  Railway — viz..  East  Finchley,  Finchley 
(Church  End),  Woodside  Parle,  and  Totteridge,  and  the 
following  station  on  the  Great  Northern  Railway  Main 
Line— viz.,  New  Southgate — of  1,000  tons  of  Gritting 
Material,  ranging  from  dust  to  j%  of  an  inch,  ;:t  such 
times,  at  such  stations,  and  in  such  quantities  as  the 
Engineer  may  direct. 

The  Council  also  to  have  the  right  to  order  up  to 
1,600  tons  without  any  increase  in  the  price  per  ton 
quoted. 

Specification  and  Form  of  TendeT  may  be  obtained 
on  application  to  the  Council's  Engineer,  Mr.  C.  J. 
Jenkin,  m.inst.c.e.,  at  the  Council  Offices,  Church 
End.,  Finchley. 

Sealed  Tender.-,  on  the  prescribed  Form,  endorse'! 
"Grit  for  Tar-painting,"  to  be  delivered  to  the  under- 
signed not  later  than  4  p.m.  on  the  4th  March,  1913. 

The  Council  does  not  bind  itself  to  accept  the 
lowest  or  any  Tender. 

E.  H.  LISTER, 

Council  Offices,  Clerk  of  the   Council . 
Church  End, 
Finchley,  N. 
February  12,  1913. 

17SSEX   COUNTY   COUNCIL. 


IJJ 


HIGHWAYS   COMMITTEE. 


WIDENING    OF    HEYBRIDGE,    MALDON. 


Tenders  are  invited  for  the  execution  of  the 
sary    works     involved     in     widening     Heybridge    at 
MaMon. 

The  greater  part  of  the  work  will  be  in  brick- 
work an  bo  match  the  ex   ting  structure. 

Drawings  may  be  seen,  and  1*11-  of  Quantities 
obtained,  upon  application  to  the  County  Surveyor 
of  Essex  at  Chelmsford. 

Tenders  are  to  ho  delivered  to  flu-  Office 
than  Monday,  February  24th,  1913. 

PERCY  J.  SHELDON,  m.inst.c  e., 
County   Surveyor, 
County   Surveyor's  Office, 
Chelmsford 

bruan     12    191  : 


i   BKC  1R1      14.    l!)l: 


AND    COUNTY    ENGINEER. 
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BUILDING   BY-LAWS. 


SKEGNESS    SURVEYORS    REPORT. 

\  «  bu  Iding  by-laws  liave  recently  beeii  approved 
bj  the  Urban  Distrief  Council  oi  Skegness,  Line.-. 
and  submitted  to  the  Local  Government  Board,  and 
the  surveyor  to  the  local  authority,  Mr.  R.  H.  Jenkins. 
has  prepared  the  following  statemeni  as  to  the  more 
important  differences  between  the  proposed  sel  and 
ilif  by-laws  at  present  in  force  within  the  district :- 

(1)  The  corners  at  the  junction  oi  any  new  front 
street  with  another  street  to  be  rounded  at  a  radius 
of  8  ft. 

(2)  Front  streets  to  be  36  ft.  in  width  at  least,  and 
m  i  ceeeding  300yds.  in  length  to  be  not  less  than 
40ft.  in  width.  Streets  to  be  use, I  as  secondary  means 
of  access  to  b  •  2U  ft.  in  width  at  least. 

(3)  Coal  houses,  garden-tool  houses  or  cycle  shed 
exempted  from  the  operations  of  the  by-laws,  if  no1 

600  cub.  ii.  capacity,  or  if  above  that  capacity 
10  ft.  away  from  any  other  building 

(4)  S:ies  of  domestic,  public  and  warehouse  build- 
ings i"  be  coven  d  with  4  in.  Portland  cement  concrete 
(7 — 1)  rammed  solid  and   properly  grouted. 

(.r>)  Wails  may  be  built  of  hollow  blocks  ol  concrete; 
and  timber-framed  walls  are  allowed  under  certain 
conditions. 

(ii)  Walls  of  public  and  warehouse  buildings  may  be 
constructed  with  steel  or  iron  framework  ii  suffi- 
ciently strong  and  filled  n  with  hard  and  incombus- 
tible  materials. 

(7)  Tarty  walls  need  not  be  above  9 in.  thick  (unless 
any  storey  is  above  12  ft.  in  height)  whatever  the 
length  or  height  but  the  foundations  must  be  of  the 
same  dimension  as  if  the  wall  were  subject  to  the 
by-laws  as  to  thickness. 

(8)  thickness  of  external  and  cross  walls  reduced 
in  certain  instanc 

(9)  Footings  to  9-in.  walls  may  be  dispensed  with 
if  good  cement  concrete  gin.  thick  and  is  in.  wide 
is  provided. 

(10)  Dampcourse:  to  be  of  sheel  \r.t,\,  two  courses 
ol  -kites  laid  in  cement  or  -end  blue  bricks  well  laid 
and  grouted  in  cement. 

(11)  Timber  joists   maj    be   taken    into  party   walls 
if  the  ends  are  encased  in  4\  in.  of  brickwork  o 
incombustible   material,   and  do   no  I    extend   beyond 
the  centre  line  of  the  partj    wall. 

(12)  Outbuildings  not  above  a  certain  size  may  be 
built  of  brickwork  4!  in.  I  hick  if  lad  in  eeni  a\ 
mortar. 

(13)  Provisions  a-  to  the    trength  reqn  r    I  oi  timb 

1      I     i  the  construction  of  new  buildings  inserted. 
Uii  100  super.    It.   hi    impervious   paving   to  be  pro- 
.  each  dwelling  house. 
Every  dwelling-house    to    be    provided  with    a 
prop     ly   lighted  and   v*  ntilated   lard 
1 16)  Pipes    for      iv  ai  e   dm  us  to  be  of 
boueware;   iron  pipes  only   to   he   used  under  build- 
ings. 

(I7i  When  drain     are   conn  cted   to  the  sewers  the 
insertion  of  the  intercepting  trap   is  made  op 
If  no  chamber  i-  provided  near  tin    sewer,  an  inspec- 
tion shaft  is  to  he  provided  with  a  proper  cover. 

(18)  If  a  chamber  is  constructed  in  connection  with 
an  intercepting  trap  the  invert  is  to  he  covered  with 
a  watertight  cover. 

(10)  Aii  manholes  on  drains  arc  to  he  constructed  of 
9-in.   brickwork  laid  in  cement  mortal-. 

(20)  The  fresh-air  inlet  is  nut  required,  and  venti- 
lator at  the  i  ip  of  the  drain  and  soil  pines  to  be 
of  heavy  si.il  pipe  pattern  iron  pipes  with  yarn,  and 
caulked  lead  joints  or  lead  with  properly  wiped 
joints. 

(21)  No  provision  is  made  fur  fixed  ashpits. 

(22)  Habitable  rooms  to  be  of  a  minimum  height 
of  8  ft.,  and  where   wholly  or  partly   in  the   e 

part   to  be  less  than  5  ft.  high. 

(23)  All  plans  to  be  submitted  in  duplicate. 

CM)  Notice  is  required  to  be  given  when  the  site 
of  a  building  is  concreted. 

(25)  A  certificate  of  completion  i.-  required  to  be 
given  before  a  house  may  be  occupied. 

The  intention  of  the  Roads  and  Buildings  Com- 
mittee throughout  the  course  of  their  work  has  been: 
(1)  To  save  unnecessary  expense  in  building  opera- 
tions ■  (2)  to  ),  town,  a-  far  a-  possible,  from 
"jerry-building";  (3)  to  give  more  latitude  to  intend- 
ing builders;  (4)  to  improve  and  saf  i  health 
ol  all  who  occupy  the  buildings. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


1'res'ulent     Mr.    R.   J.    Tho.mas.    m  i.\  st.c.i:.. 
County   Surveyor,  Buckinghamshire. 


EAST    MIDLAND    DISTRICT. 

An  East  Midland  District  meeting  will  lake  place 
at    Newark   to-morrow   (Saturday). 

SOUTHERN    DISTRICT   MEETINC. 

A  meeting  of  the  Southern  District  will  be  held  at 
Southampton   on   Saturday.   February   22nd. 

NORTH-EASTERN   DISTRICT. 

A  meeting  of  the  members  of  the  North-Eastern 
District  will  be  held  in  Leeds  on  .Saturday.  March  8th. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL  MEETINC  AND  TOWN-PLANNINC  CONFERENCE. 

The  Fortieth  Annual  General  Meeting  and  Con- 
ference with  delegates  from  local  authorities  on 
Housing  and  Town  Planning  will  be  held  at  Great 
Yarmouth  on  July  23rd,  24th,  25th  and  26th  next. 
Tie-'  desirous  of  reading  papers  .at  either  of  these 
igs  are  requested  at  once  to  communicate  with 

me. 

By  order  of  the  Council, 

Thomas  Cole, 
11    Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President  -Mr.    Frank   Latham,    m.inst.c.e.i.,    f.s.e., 
Borough    Engineer   and    Surveyor,    Penzance. 


COUNCIL     MEETINGS. 

The  following  council  n tings  have  b  en  arranged  : 

February     22nd,     Newcastle-on-Tyne ;     March     26th, 
London;  April  30th,  London;  May  .'ii-'.  Mancl 
June  28th,  London;   July  30th,  London. 

GENERAL    MEETINC. 

A  visit  wiil  be  paid  to  the  Building  Exhibition  at 
Olympia  on  April  12th,  by  kind  permission  of  the 
promoters.    Full   particulars  will   be   issued   later. 

NORTHERN   BiSTRiCT. 

A  meeting  of  this  district  (of  which,  particulai 
be  given  later)  will  he  held  a*  Newcastle-on-Tyne  on 

the   date  of  the  council   meeting,  February   22nd. 

EXAMINATIONS. 

The   n  unination  will   lie  held  in  London  and 

oilier  centres  during  the  week  ending  May  17th  next. 
Copies  of  syllabus  and  form-  of  application  to  sit  may 
he  obtained  from  the  secretary.  Intending  entrants 
are  requested  to  make  i  arly  applic  ition. 

B.  Wyand, 

39  Victoria-street,  S.W.  Secretary. 


ROYAL  SANITARY  INSTITUTE. 


SOUTH    AFRICAN    BRANCH    CONGRESS. 
The   second  eongre  ■   South   African   Branch 

of    the    Royal    Sanitary    Institute    is    to    be    held    in 
Johannesburg   from    March   10th  to   12th  next. 
F.   White   Waixis, 

Secretary. 


SEA-COAST  EROSION. -For  a  very  complete  and  in- 
expensive library  on  the  cause,  prevention  and  repair 
of  coast  erosion  the  following  three  works  are  recom- 
mended: "Coast  Erosion  and  Foreshore  Protection," 
by  John  S.  Owens,  Rfl.D.,  Assoc. M.lnst.C.E.,  F.R.C.S., 
and  Cerald  0.  Case  (price  7s.  6d.,  post  free  7s.  10d.), 
with  numerous  illustrations  and  diagrams;  "Sea- 
Coast  Erosion  and  Remedial  Works,"  by  R.  C.  Allanson- 
Winn,  M.lnst.C.E. I.  (price  1s.,  post  free  1s.  1d.);  and 
'•  Erosion  of  the  Coast  and  its  Prevention,"  by  F.  W.  S. 
Stanton,  Assoc. M.lnst.C.E.,  F.S.!.  (price  3s.,  post  free 
3s.  2d.),  with  numerous  maps  and  other  illustrations. 
The  publishers  are  the  St.  Bride's  Press,  Limited, 
24  Bntie-lane,  Fleet-street,  London,  E.C. 
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APPOINTMENTS  VACANT. 

Official  and  similar  advertisements  received  up  to  4.30  a.m.  en 
Thursdays  will  bs  Inserted  in  the  following'  day's  Issue,  but  those 

responsible  for  their  despatch  are  recommended  to  arrange  that  they 
(hall  reach  Thi  Subtitob  office  by  noon  on  Wednesdays  to  ensure 
llUir  inclusion  in  the  weekly  list  of  summaries.  Such  advertisement! 
may,  in  caw*  of  emergency  only,  be  telephoned  (No.  1369  Holoorn), 
subject    U    lator   tcnfirmation   by   l«tt«r. 

INSPECTOE  OF  MAIN  ROADS.— February  15th.— 
Warwickshire  County  Council.  £175 — €210  per  annum. 
— Mr.  John  Wilmot,  county  surveyor. 

CLERK    OF    WOEKS.— February    15th.— Chatham 

Education  Committee.  £3  3s.  per  week.— Mr.  J. 
Thompson,  secretary,  Town  Hall. 

ASSISTANT  SURVEYOR.— February  17th.— Wor- 
cestershire County  Council  £175  per  annum. — Mr. 
S.   Thornley,  clerk. 

CLEEK  OF  WORKS— February  17th.  —  Corpora- 
tion of  Manchester.  £3  3s.  per  week.— Mr.  Thomas 
Hud-son,  town  clerk. 

o CI DOOR  ENGINEERING  ASSISTANT.— Feb- 
ruary 17th.— Corporation  of  Manchester.  £200  per 
annum.— Mr.   Thomas   Hudson,   town   clerk. 

DRAUGHTSMAN.— February  17th.— South  Austra- 
lian Government  Railways.  £250  per  annum.— Agent- 
General  for  South  Australia,  85  Graeechurch-'Street, 
London,  E.C. 

ARCHITECTURAL  ASSISTANT.— February  17th.— 
Staffordshire  Education  Committee.  £110  — £150.— 
Director,  County  Education  Offices,  Stafford. 

WATER  INSPECTOE.  —  February  17th.  —  Bridg- 
water Rural  District  Council.  32s.  per  week.— Mr. 
W,   A.   Collins,  engineer,  56a  Eastover,  Bridgwater. 

ARCHITECTURAL  ASSISTANT.— February  18th. 
—Corporation  of  Burnley.  £2  15s.  per  week.— Mr. 
Peregrine  Thomas,  town  clerk. 

SANITARY  SURVEYOR  AND  INSPECTOR  OF 
NUISANCES.— February  18th.— St.  Austell  Rural  Dis- 
trict Council.  £150  — £200.— Mr.  John  Stephens, 
clerk. 

ASSISTANT  BOROUGH  SURVEYOR.— February 
19th.— Corporation  of  Richmond  (Surrey)-  £250  per 
annum. — Mr.  Henry  Sagar,  town  clerk. 

ASSISTANT  INSPECTOR.— February  19th.— Dur- 
ham Rural  District  Council.  80s,  per  week.— Mr.  J. 
Chambers,  clerk,  40  Saddler-street,  Durham. 

INSPECTOR  OF  NUISANCES.— February  20th.— 
Croydon  Rural  District  Council.  £130  per  annum.— 
Mr.  E.  J.  Gowen,  clerk,  Council  Offices,  Katherine- 
street,  Croydon. 

ENGINEER.  —  February  21st.  —  Wick  Harbour 
Trustees.  £250  per  annum.— Mr.  D.  W.  Georgeson, 
harbour  secretary,  Wick. 

WORKING  ROAD  FOREMAN.— February  21st.— 
Derbyshire  County  Council.  30s.  per  week.— Mr.  J. 
W.  Horton,  county  surveyor,  County  Offices,  St. 
Mary's-^-ate,   Derby. 

SURVEYOR.  INSPECTOR,  COLLECTOR,  AND 
fiAS  MANAGER.— February  21st.— Croston  Urban 
District  Council.  £90  per  annum.— Messrs.  Forshaw 
Parker  k  Co. /'clerks,  9  Cannon-street,  Preston. 

JUNIOR  SURVEYOR  AND  DRAUGHTSMAN.— 
February  24th.— East  Sussex  County  Council.  £65 
per   annum.— Mr.   F.    J.    Wood,   county    surveyor. 

ROAD  AND  GENERAL  FOREMAN.  —  February 
24th.— Corporation  of  Hartlepool.  35s.  per  week- 
Mr.  A.  P.  Hor-ley,   borough  engineer  and  surveyor. 

A  KCHITEOT.— February  25th. —  Corporation  of 
Swansea.  £300  per  annum.— Mr.  H.  Lang  Coath, 
town  clerk. 

ROAD  FOREMAN.— February  27th.— Merton  Urban 

District  Council  £2  per  week.— Mr.  G.  Jerrarn,  sur- 
veyor,   Council   Offices,    Kingston-road.    Merton. 

3TANT  EXAMINER  OF  TECHNICAL  AC- 
COUNTS.—March  1st.— For  Hi.-  Majesty's  Office  of 
Works.  £150— £300.— The  Secretary,  H.M.  Office  of 
Works,  Storey's-gate,  London,  8.W. 

CLERK  OF  WORKS.— March  1st.— Cardiff  Educa- 
tion Committee.  £3  10-.  per  week.— Mr.  J.  J.  Jack- 
son, Ed  I  >ffio  -.  City  Hall. 

3TAN1     ENGINEERS.  —  May    1st.  — Indian 
Public    Work-    and    State    Railway    Departments. 
Secretary.    Public    Work-    Department,    [ndia    Office, 
London,  8.W. 

THIRD  CLASS  CLERK.— Wanted  at  once,  in  the 
county  surveyor's  department,  Essex  County  Courn   I. 
fcy   Surveyor,  Chelmsford. 

CLERK    OF    WORKS.   -\\  ■  I    I  ount;     Council. 

W.   F.   Jiarry.  county  surveyor. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  in  the  following  day's  Issue,  but  those 
r«j>on»ibl«  for  their  despatch  or«  recommended  to  arrange  that  tft«y 
•hall  reach  The  Sobvetob  office  by  noon  on  Wednesdaye  to  ensure 
tfcoir  inclusion  in  the  weekly  list  of  lummorus.  Such  adi>«rtis«m»nti 
may,  in  ca««»  of  emergency  only,  be  telephoned  (No.  1369  Holoorn), 
subject  U   later  confirmation  by  Utter. 


LLANGOLLEN.— February  26th.— Designs  for  laying 
out  a  pleasure  garden,  for  the  Llangollen  Urban  Dis- 
trict Council.  A  prize  of  2  guineas  is  offered. — Mr. 
J.  W.  Hughes,  surveyor. 

RANGOON.— March  1st. — Designs  for  municipal 
buildings.  Premiums  are  offered  of  £300,  £200,  and 
£100. — The   Clerk  to  the  Rangoon  Municipality. 

WINNIPEG.— March  1st.— Designs  for  city  hall. 
Limited  to  British  architects  in  Canada.  Premiums 
are  offered  of  5,000  dols.,  3,000  dols.,  and  2,000  dols  — 
The  Clerk. 

IPSWICH.— March  31st— Designs  for  laying  out 
2G  acres  as  a  working-class  suburb  on  the  lines  of 
a  modified  garden  city.  Premiums  of  50  guineas, 
30  guineas,  and  20  guineas  are  offered.  —  Mr.  W. 
Bantoft,   town  clerk. 

BARNET.— April  29th.— Designs  for  schemes  for 
the  erection  of  new  municipal  offices,  at  a  cost  not 
exceeding  £4,000,  for  the  Barnet  Urban  District 
Council.  Premiums  of  £25,  £15,  and  £10  are  offered. 
—Mr.  H.  W.  Poole,  clerk    40  High-street,  Barnet. 

TIVERTON.— No  date.— Plans  and  specifications 
for  laying  out  a  site  for  working-class  dwellings,  for 
the  corporation.  Competition  limited  to  (residents  in 
Devon  and  Somerset. — Borough  Surveyor. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  in  the  following  day's  Issue,  but  than 

responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Subyetob  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
stay,  in  oases  of  emergency  only,  be  telephoned  (No.  1369  Holoorn), 
subject   to    later   confirmation   by  letter. 

Buildings. 

CARNARVON.— February  17th.— For  the  erection  of 
twenty-five  artisans'  dwellings,  for  the  corporation. — 
Mr.   E.   Hall,  borough  surveyor. 

BARROW-IN-FURNESS.— February  17th.—  For  the 
erection  of  an  infants'  school,  for  the  corporation. — 
Borough  Engineer  and  Surveyor. 

BIRMINGHAM.— February  17th.— For  the  erec- 
tion of  weights  and  measures  offices,  for  the  corpora- 
tion.— Mr.  Henry  E.  Stilgoe,  city  engineer  and  sur- 
veyor. 

EDINBURGH.— February  17th.— For  alteration  of 
the  offices  of  the  Edinburgh  and  District  Water 
Trust.— Mr.  W.  Boyd,  clerk,  12  St.  Giles-street. 

WIGTON.— February  17th.— For  the  construction 
of  a  concrete  retaining  wall,  for  the  rural  district 
council. — Mr.  J.  F.  W.  Ritson,  clerk. 

BRADFORD.— February  18th.— For  the  erection  of 
eight  workmen's  dwellings,  for  the  corporation. — Mr. 
F.  Stevens,  town  clerk. 

GELLYGAER.— February  13th.— For  the  erection 
of  fence  walls,  iron  railings,  alterations  at  council 
offices,  and  other  works,  for  the  urban  district 
council.— Mr.   F.  T.  James,  clerk. 

BARKING.— February  18th.— For  the  erection  of 
workmen's  dwellings,  for  the  urban  district  council. 
— Mr.    H.    Hargreaves,    clerk. 

DAEWEN.— February  19th.—  For  the  erection  of 
dwellings,  for  the  corporation. — Mr.  R.  W.  Smith- 
Saville,  borough   surveyor. 

BURY.— February  19th.— For  the  erection  of  shed, 
measToom,  and  stores,  for  the  corporation.  —  Town 
Clerk. 

NOTTINGHAM.  —  February  20th. —For  buildere' 
work  and  ironwork  in  connection  with  the  extension 
of  the  power  station,  for  the  corporation.— Mr.  W.  J. 
Board,  town  clerk. 

WEST  RIDING.— February  21st.— For  the  erection 
of  a  school,  for  the  Education  Committee.— Tin  (l  il. 
of  the  County  Council,  Wakefield. 

BRITON  FERRY.— February  22nd.— For  the  er&d  ion 
of  sixty-two  houses  in  rows  of  9,  10, 11,  12  and  20  houses 
respectively,  for  the  urban  district  council.— Mr.  H. 
Alex.  Clarke,  architect  and  surveyor. 

WEST  RIDING.— February  22nd.— For   the     y 

ol   oil  Miiry  and  steelwork  affecting  Glasburn   Bridge, 
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for  the  Highways  Committee. — Mr.  F.  G.  Carpenter, 
West  Riding  surveyor,   County   Hall,   Wakefield. 

BIRKENHEAD.—  February  22nd.— For  the  con- 
struction of  a  covered  service  reservoir  and  ancillary 
works,  for  the  corporation. — Mr.  James  Fearoley, 
town  clerk. 

ROCHESTER.— February  24th.— For  the  erection  of 
engine-house  and  gas-producer  house  at  waterworks, 
lor  the  corporation— Mr.  W.   Banks,  city   surveyor. 

RHONDDA.— February  25th.— For  the  erection  of 
refuse  destructor  and  electrical  generating  works,  for 
the  urban  district  council.— Mr.  W.  P.  Nicholas,  clerk. 

SOUTHGATE.—  February  25th.— For  the  extensions 
and  alterations  of  the  municipal  offices,  for  the  urban 
district  council. — Mr.  W.  M.  Ellenor,  clerk. 

WEXFORD.— February  26th.— For  the  erection  of 
a  reinforced  concrete  bridge  at  Deeps,  for  the  county 
council. — Mr.    W.    F.    Barry,    county    .--urveyor. 

CARDIFF.— March  1st.— For  the  erection  of  a  tech- 
nical institute,  for  the  Education  Committee.— Direc- 
tor of  Education,  Education  Offices. 

CHELMSFORD.— March  3rd.— For  the  erection  of 
new  offices,  for  the  rural  district  council. — Mr.  Arthur 
S.  Duffield,  clerk. 

BIGGLESWADEr-March  3rd,— For  the  erection 
of  a  filter-house,  for  the  Water  Board.  —  AI r.  A. 
Chaundler,  cleTk. 

WILTS.— March  4th.— For  the  erection  of  new 
county  offices  and  other  works,  for  the  county 
council. — Mr.  J.  G.  Powell,  county  surveyor,  Trow- 
bridge. 

FALMOUTH.— March  5th— For  the  erection  of 
twenty-two  houses,  with  alternative  prices  for  forty- 
four,  for  the  corporation. — Borough  Engineer. 

Iron  and  Steel. 

WEDNESBURY.— February  17th.— For  the  supply 
and  fixing  of  iron  railings  and  gates,  for  the  corpora- 
tion.— Mr.  E.  Martin  Scott,  borough  surveyor. 

LANCHESTER.— February  18th.— For  laying  oast- 
iron  pipes  and  syphon  valves^,  for  the  rural  district 
council. — Mr.  W.  H.  Ritson,   clerk. 

MACCLESFIELD.— February  21st— For  the  soip- 
ply  of  cast-iron  pipes  and  connections  for  -a  water 
main,  for  the  corporation. — Mr.  F.  R.  Oldfield,  town 
clerk. 

BARRY.— February  21st.— The  council  offer  for 
sale  300  second-hand  treeguards. — Mr.  J.  C.  Pardoe, 
surveyor. 

BRADFORD.— February  22nd.— For  the  supply  of 
tram  rails  and  steel  poles,  for  the  corporation. — Mr. 
F.  Stevens,  town  clerk. 

WANTAGE.— February  28th.— For  supplying  and 
laying  about  550  yds.  of  2-in.  and  3-in.  cast-iron 
mains,  the  construction  of  service  reservoir,  syphon 
chamber,  and  brickwork  to  adits,  for  the  rural  dis- 
trict council. — Mr.  E.  B.  Ormond,  clerk. 

CHEPPING  WYCOMBE.— March  5th.— For  the 
supply  of  cast-iron  pipes,  wrought-iron  tubing,  and 
brass  fittings,  for  the  corporation. — Mr.  T.  J.  Rush- 
brooke,  borough  surveyor  and  water  engineer. 

WIRKSWORTH— March  7th.— For  the  supply  of 
cast-iron  manhole  and  lamphole  covers,  cast-iron 
pipes,  ventilating  columns,  disc  valves  and  other 
ironwork,  and  the  supply  and  erection  of  three  re- 
volving sprinklers,  for  the  urban  district  council. — 
Mr.  J.  Gratton,  clerk. 

BOMBAY.  —  March  25th.— For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  main, 
for  the  municipality.  —  Mr.  H.  J.  Trivess  Smith, 
hydraulic  engineer,  Municipal   Offices,   Bombay. 

Roads. 

MAIDSTONE.— February  15th.— For  the  supply  of 
road  materials,  for  the  rural  district  council. — Mr.  R. 
Hoar,  clerk. 

ROTHERHAM.— February  15th.— For  making  up  a 
certain  street,  for  the  corporation. — Mr.  C.  L.  Des 
Forges,  town  clerk. 

WORSLEY.— February  15th.— For  making  up  cer- 
tain streets,  for  the  urban  district  council. — Mr.  J.  F. 
Monks,  clerk. 

WISBECH.— February  15th.— For  the  supply  of 
granite,  ironstone  slag,  gravel,  ragstone  and  crunch, 
for  the  rural  district  council.— Mr.  A.  G.  Catling,  high- 
way surveyor. 

WIRRAL.— February  15th.— For  making  up  certain 
roads,  for  the  rural  district  council.— Mr.  William 
Henry  Churton,  clerk. 


SURB1TON.— February  17th.— For  the  supply  of 
road  materials,  brooms,  and  horse-sweeping  broom.-, 
for  the  urban  district  council. — The  Clerk. 

SEVENOAKS.— February  17th.— For  the  supply  of 
8.000  gallons  of  refined  tar  and  20,000  gallons  of  crude 
tar,  for  the  urban  district  council.— Mr.  P.  Darbyshire, 
clerk. 

WEST  SUFFOLK.— February  17th.— For  the  supply 
of  broken  material,  for  the  county  council.— Mr.  W. 
Lionel  Jenkins,  county  surveyor,  Bury. 

CHERTSEY.— February  17th.— For  making  up  cer- 
tain streets,  for  the  rural  district  council.— Mr.  H.  E. 
Paine,  clerk. 

FINCHLEY.— February  17th.— For  the  supply  of 
30,000  gallons  of  tar.  for  the  urban  district  council.— 
Mr.  E.  H.  Lister,  clerk. 

FORMBY.— February  17th.— For  makmg-up  certain 
streets,  for  the  urban  district  council. — Mr.  E.  H. 
Bond,  clerk. 

LOUTH.— February  17th.—  For  the  supply  of  granite 
and  slag,  for  the  rural  district  council. — Mr.  F.  C. 
Chard,  clerk. 

BLACKBURN.— February  17th.— For  making  up  a 
certain  road,  for  the  corporation. — Mr.  W.  Stubbs, 
borough  engineer. 

EAST  SUFFOLK.— February  17th.— For  work  of 
steam  rolling,  for  the  county  council. — Mr.  A.  Town- 
shend  Cobbold,  clerk,  Ipswich. 

MACCLESFIELD.— February  17th.— For  the  supply 
of  road  stone,  setts,  edging  stones,  walling  rubble  from 
local  quarries,  and  copper  slag,  for  the  rural  district 
cumcil.— Mr.    F.    Harrison,    assistant   clerk. 

PLYMOUTH.— February  17th.— For  making  up  cer- 
tain roads,  for  the  corporation. — Mr.  J.  Baton, 
borough  engineer. 

GLASGOW.— February  17th.— For  paving  works 
with  compressed  rock  asphalt  and  tar-macadam,  for 
the  corporation.— Mr.   J.   Lindsay,   town  clerk. 

LONG  SUTTON  (Lines).— February  18th.— For  the 
supply  of  broken  granite,  broken  slag,  slag  screenings 
and  tar  macadam,  for  the  urban  district  council. — Mr. 
S.  S.  Mossop,  clerk. 

LE1GH-ON-SEA.— February  18th.— For  making  up 
several  streets,  for  the  urban  district  council. — Mr.  E. 
P.  Wheatley,  clerk. 

NEARNE.— February  18th.— For  the  supply  of  dross, 
screenings,  granite  and  tar,  for  the  rural  district  coun- 
cil.—The  Clerk. 

ELY.— February  18th.— For  the  supply  of  4,210  tons 
of  granite  and  1,010  tons  of  gravel,  for  the  rural  dis- 
trict council. — Mr.  E.  B.  Claxton,  clerk. 

MARGATE.— February  19th.— For  the  supply  of 
Kent  rag  asphalt,  hardcore,  and  pit  flints,  for  the 
corporation. — Mr.  E.  Brooke,  town  clerk. 

MUTFORD  AND  LOTHINGLAND.  —  February 
19th. — For  the  supply  of  granite,  flint,  gravel,  and 
path  shingle,  for  the  rural  district  council.— Mr.  E. 
S.  Norton,  clerk. 

ARGYLL.— February  19th. — For  road  diversion,  for 
the  county  council. — Mr.  Richard  Callen,  road  sur- 
veyor, Dunoon. 

TURTON— February  19th.— For  the  reconstruction 
of  a  main  road,  for  the  urban  district  council. — Mr. 
J.  B.  Goulburn,  clerk,  Bromley  Cross,  near  Bolton. 

LEIGH-ON-SEA.— February  19th.— For  the  supply 
of  road  materials,  for  the  urban  district  council. — Mr. 
F.  P.  Wheatley  Down,  clerk. 

HORBURY.— February  20th.— For  the  supply  of  tar- 
mac, granite,  whinstone,  limestone,  dross,  flags,  kerbs. 
and  setts,  for  the  urban  district  council. — Mr.  W. 
Sugars,  engineer  and  surveyor. 

NEWBURN.— February  20th.— For  the  supply  of 
road  materials  and  haulage,  for  the  urban  district 
council. — Mr.  George  Wilkinson,  clerk. 

LUTON.— February  20th.— For  works  of  private 
street  improvement,  for  the  corporation. — Mr.  \V. 
Smith,  town  clerk. 

THAKEHAM.— February  20th —For  the  supply  of 
road  material,  for  the  rural  district  council.— Mr. 
Percy    Ayling,    clerk,    Council   Offices,    Storrington. 

FLAXTON.— February  20th.— For  the  supply  of 
whinstone  and  slag,  for  the  rural  district  council.— 
The  Clerk. 

HAMPSTEAD.— February  20th.— For  providing  and 
laying  creosoted  deal  wood-paving  blocks  in  Fortune 
Green-road,  and  asphaltic  macadam  in  Broadhurst- 
gardens  and  Adelaide-road,  for  the  borough  counoih 
— Mr.  Arthur  1'.  Johnson,  town  clerk. 
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SPALDING.— February  20th.^-For  the  supply  of 
granite  and  slag,  for  the  rura    di  m<  '>:■ 

11.  S.  Maples,  clerk. 

KETTERING.— February    20th.-    Foi    the    supply  of 
slag  ami  tar-macadam,  for  the  rural  district 
council.— Mr.  \V.    Kadley  Darby,  surveyor. 

DONGASTER.— February  20th.  For  the  supply  of 
dross  and  granite,  for  the  rural  district  council.— Mr. 
11.  M.  Mar-hall,  clerk. 

HODDESDON  —  February   21st.— For    watering    the 
for  the  urban  district  council.    Chairman  of 
ays  Commil  e 

BACUP.— February  21st.— For  work  of  sewering 
and  paving,  for  the  corporation.  Mr.  J.  Entwistle, 
town   clerk. 

CHELMSFORD.  -February  21st.— Foi  the  supply 
of  road  materials  and  labour  haulage,  for  the  rural 
district  council.— Mr.  F.  F.  11.  Powell,  surveyor  of 
highways. 

LEYLAND  — February  21st.  For  the  supply  of 
broken  granite,  slag,  limestone,  tar-macadam,  kerbs, 
setts,  rubble,  and  concrete  and  other  flags,  for  the 
urban   dis-trict    council— Mr.    M.    II.    Wilkinson,    sur- 

SOUTH  SHIELDS.-  Fi  bruary  22n 

tying    in    situ    concrete    for    foi 

-,  for  the  corporation.— Mr.  .1 

town  clerk. 

GOSFORTH.     February    22nd.     For    the    supply    of 

nberland  whinstone,  setts,  cubes,  chips,  granite 

kerb,  cement,  cement  concrete  flag.-*   and    team  rolling, 

for  the   urban  district    council.  -Mr.    R.    S.   Holmes, 

clerk. 

BELVOIR— February  22nd.— For  the  supply  of 
materials,  cartage,  and  manual  labour,  for  the  rural 
district  council.— Mr.  A.  K.  Pearson,  clerk  for  highway 
purpo  es,  A  St.  Petef's-hill,  Grantham. 

BY.  -Februarj  22nd.— For  the  supplj  "!  broken 

rural    d  -  i  id    council.     Mr.  .J.   M . 

on,   clerk,  28   W  de-bargate,   Bo  >ton. 

BILLESDON— Februarj      22nd.— Foi      the     supply 

.   n  granite  and  granite  chipping  '.  for  Ihe  rural 

district  council.-    Mr.    \V.    fi.    Richardson,  clerk. 

PONTYPRIDD.  February  22nd.  For  making  up 
,.  -riain  |    :    the  m  ban  district  council.     Mr,  J. 

Colenso  Jones,  clerk. 

BEDFORDSHIRE.-    February    22nd.     For    the    sup- 
ran        slag,  flints,  grav<  I.  and  cartage, 
for    the  ouncil.     Air.    W.    W.    Mark-,   clerk, 

I  ord. 
CLAYPOl  ry    24th.— Foi     the      apply    of 

r     for  the  rural  disti  id   council.    Mr. 
A.  .1.  Fran! 
ROTHWELL.     I  Ith.-  Foi     p  i\  ing     I  300 

i     t,he  urban  disti  i<  I   council  — 
Mr.  VV.  Dodg    m.  '  l<  rk 
EPSOM.     February   24tli.     For  the 
d    i    ..  i    n  •  ei  ing,   !'")■   Hi 
■    Arthur  R.  Cotton,  clei  k. 
B   HULTON— February  24th.    Foi   the  sup- 
ply o  !  ''anile,  grit  setts,  granite  setts,  granite 
and    lime-tone    (shippings,    and    grit    kerbs,    for    the 
i  district  council.  -Mr.  J.  II.  Heyes,  clerk. 
SEATON     DELAVAL.-  Februarj      25tfti.     For     the 

team 
□    urban  d    trici  council. 
Mr. 

EPSOM.     February    254h.-   For    making-up    W I- 

Park-road,  fo     t1       url  I    i  ouncil.    Mr. 

E.   G.   Wi] 

SMALLBURGB  r  the    supply 

.  [  ;i  clay,  and 

ouncil.     Mr.    Fa 
rk. 
WOODFORD.-  !  25th,     Foi    tl 

h,  and  creo  ote  oil, 

J  i      ,.,      Farrington, 

ipply    of 
qua  i  ir    the    rural    di 
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for  the  urban  district  council.— Mr.  S.  H.  Chambers, 
surveyor. 

BELPER.— March  1st.  Foi  tin-  supply  of  highway 
materials,  for  the  rural  district  council.— Mr.  R.  C. 
Cordon,  engineer  and  surveyor,  Duffle'ld,  near  Derby. 

EAST  RIDING.— March  1st.— For  the  supply  of 
7.0(H)  tons  of  stone  [or  macadamising  the  main  roads, 
for  the  county  council.  Clerk,  County  Hall.  Bever- 
ley. 

EAST  RETFORD.  March  1st.— For  the  supply  of 
broken  granite  and  slag,  for  the  rural  district  council. 
—Mr.  C.  B.  Smith,  clerk. 

REPTON.— March  1st.— Far  the  supply  of  broken 
granite,  lime-tone,  slag,  broken  boulders,  and  local 
gravel,  for  the  rural  district  council.-- Mr.  T.  R.  Sidg- 
wick,  surveyor.  Wellington.  Derby. 

CHERTSEY.— March  3rd.-^-For  the  supply  ot  Guern- 
sey and  Leicester  granite,  Hungry  Hill  flints,  Farnham 
shingle  and  gravel,  Mendin  stone,  chalk  and  macadam, 
for  the  rural  district  council.-  Mr.  Herbert  Benney, 
surveyor. 

DROXFORD,— March  3rd-,— For  the  hire  of  steam 
rollers  and  scantier.-,  tor  the  rural  district  council. — 
Mr.   H.  Godfrey    Pearson,  clerk. 

WALTHAM.— March  3rd.— For  the  supply  of  granite. 
Hints,  gravel,  hoggin,  ballast,  sand,  tar-macadam  and 
tar,  for  the  urban  district  council.— Mr.  F.  ('.  fi. 
Jessopp,  clerk,  Walt  ham  Abbey. 

HlPPERHOLME— March  3rd.— For  the  supply  of 
macadam,  for  the  urban  district  council— Mr.  <;. 
Wharton  Thompson,  engineer  and   surveyor. 

DRIFFIELD.-  March  8th.  For  the  supply  of 
7,000  tons  of  whinstone.  2,500  tons  of  broken  slag.  600 
tons  of  sea  cobbles,  300  tons  oi  -ea  gravel,  and  150  tons 
of  tarred  chippings,  for  the  rural  district  council. — 
Mr.  T.  Casson  Beaumont,  surveyor. 

KING'S  LYNN.— March  10th.— For  the  supply  of 
road  material,  for  the  corporation. — Mr.  Alfred  J. 
Smith,   borough   surveyor. 

TANGIER.— April  10th.  -For  the  construction  of  a. 
sewer  and  a  road,  for  the  Special  Committee  of  Public 
Works. — Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  7:;  Basinghail-street,   E.C. 

HAMPSHIRE.— For  executing  certain  road  im- 
provements, for  the  county  council.  Mr.  II.  Barber, 
clerk,  The  Castle,  Winchester. 

Sanitary. 

WINDERMERE.— February  15th.— For  laying  and 
jointing  stoneware  pipe  sewers  and  cast-iron  pipe 
sewers,  and  constructing  manholes,  lampholes,  sedi- 
mentation tanks,  bacteria  beds,  effluent  tanks,  sludge 
lagoons,  engine  houses,  pump  wells  and  roads,  for  the 
urban  district  council.— Mr.  J.  T.  Bownass,  clerk. 

GLASGOW.— February  1Mb.  For  the  erection  of 
a  public  convenience,  for  the  corporation.— Mr.  J. 
Lindsay,  town  clerk. 

COLCHESTER.— February  15th.-  -For  cleansing  the 
cattle  market,  for  the  corporation. — Mr.  H.  Goodyear, 
borough    engineer    and    surveyor. 

"fiALBY-WITH-HEXTHORPE.  —  February  17th.— 
For  the  construction  of  detritus  tank,  sewage  tank, 
percolating  filters,  humus  lank-,  sand  filters,  and 
other  works,  for  the  urban  district  council.  —  Mr. 
Frank  Alien,   clerk. 

MANCHESTER.— February  L7th.  for  the  construc- 
tion of  main  drainage  work  No.  8  new  intercepting 
sewer,  for  the  corporation.  Mr.  Thomas  Hudson,  town 
clerk. 

MACCLESFIELD.— February    17th.    —  For   laying 
ers,   manholes,    and    flushing    tanks,   for   the    rural 
district  council. — Mr.   F.   May,   clerk. 

NORTHWICH.— February  17th.  -For  the  removal  of 
nightsoil,  for  the  urban  district  council. --Mr.  J.  A. 
( lowley,  clerk. 

PORTHCAWL.— February  I7ib.  For  the  construc- 
tion of  surface-water  drain  and  manholes,  for  the  urban 
district  council.— Mi-.  A.  S.  Lilley,  engineer  and  sur- 
veyor. 

LANCHfiSTfilC— February  17th.— For  alterations 
to  sewage  disposal  vvorli  ,  For  the  rural  district 
council. — Mr.   W.    H.    Kit-on,   <  lerk. 

STOCKPORT.— February  17th.— For  the  supply  of 
sludge  filter  press   cloths,   lubricating  oils   and  axle 

petroleum,  cotton   waste,   ironmongery  good 
drysaltery  and  engine  packing,  for  the  Sewage  Outfall 
Committee.— Mr.  Robert   Hyde,  town  clerk. 

DI  HBARTON.— February  isih  -March  1st.— For 
work  of  scavenging,  for  the  Sub-commit-tee  of  Manage- 
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ineut.-  .Mi-.  D.  Dunbar,  sanitary  inspector,  2t  George- 
square,  Glasgow. 

LIVERSEDGE.— February  19th.— For  the  construc- 
tion of  sewage  disposal  works,  for  the  urban  district 
council. — Mr.  T.  Mitcheson,  clerk. 

KNOTT1NGLEY.— February  19th. -For  excavating 
and  draining  works,  for  the  urban  district  council.— 
Mr.  A.  Hartley,  consulting  surveyor. 

LEWISHAM— February  19th.-F.ir  the  construc- 
tion of  a  pipe-  and  concrete  sewer,  for  the  borough 
council.— Surveyor's   Department. 

BURNLEY.— February  19th.— For  the  removal  of 
ashpit  and  other  refuse,  for  the  corporation.  Mr.  i'. 
Thomas,  town  clerk. 

LANARK.— February    L9th.— For    the    construction 
of  outfall  and  intercepting  sewers  and  .-t  wage  tanks, 
for   bhe   District   Committee    of    the    Middle    Ward. 
Mr.  J.  T.  T.  Brown.,  97  Wesl    Regent-street,  Glasgow. 

CROYDON.— February    20th.— For    emptying    n  -  - 

I Is,  for  ilir  rural  district  council. — Mr.  E.  .).  Gowen, 

clerk. 

DUMFRIES.— February  21st.— For  relaying 
of  main  drain,  for  the  corporation.  -Mr.  John  Barker, 
burgh  surveyor. 

STAFFORD.- -February  22nd.— For  tin  construction 
of  a  sewer,  for  the  corporation.— Mr.  1!.  Battle,  town 
clerk. 

WALTON-LE-DALE.— February  22nd,  -For  cleans- 
ing pails  and  removing  mghbsoil,  for  the  urban  dis- 
trict  council.  -  Mr.    W.    S.    Woodcock,    clerk. 

BROMLEY.— Februarj  22nd.— For  the  removal  of 
ref'ise,  for  the  rural  district  council.  —  M  r.  10  Hasle- 
hur.-.t,  clerk. 

RJUGBY.— February  22nd.— For  bhe  removal  of 
house  refuse,  lor  bhe  rural  district  council. —  -Mr.  J. 
\\T.  Pendred,  clerk. 

LEYTON-  February  25th.—  For  the  removal  of 
house  refuse,  and  the  construction  of  a  sewer,  for  the 
urban  district  council.— Mr.  E.   11.  Essex,  surveyor. 

EPSOM.— February  25th.— For  the  removal  of  housu 
refuse,  and   the  supply   of  horses  and   men,   for  the 
rural   district   council.— Mr.   W.   T.   Wo'oldridge       at 
weyor. 

PORTSMOUTH.— February  20th.— For  laying  -tone 
drains  with  manholes,  for  the  corporation.— Mr.  O. 
Hammond  Ethertort. 

MACCLESFIELD.— February  26th.— For  sewering 
work  in  two  road-.,  for  the  corporation.— Mr.  S.  C. 
Baggott,   deputy   borough  engineer. 

PORT  SAID.— March  1st.— For  the  construction  of 
drainage  works,  for  the  municipality.— Mr.  A.  L.  Webb, 
c.m.g.,  Queen  Anne's  Chambers,  Broadway,  Westmin- 
ster. 

SPRINGHEAD.-March  1st. -For  the  construction 
of  sewage  disposal  works,  for  the  urban  district 
council.— "Mi;    R.   Kilner,   25    Queen-street,    Oldham. 

WIRKSWORTH.— March  7th.— For  the  construc- 
tion of  about  12,000  lin.  yds.  of  15,,  12,  10,  8  ami  6  in. 
earthenware  pipe  sewers  with  manholes,  settling 
tanks,  storm-water  tanks,  filters,  sludge  beds,  road 
making,  and  other  works,  for  the  urban  district  coun- 
cil.—Mr.  J.  Gratton,  clerk. 

Stores. 

NORTHAMPTON.— February  15th.  For  the  supply 
of  broken  granite,  granibe  kerb,  setts,  artificial  stone 
paving,  stoneware  pipes,  gullies,  Portland  cement, 
ironmongery,  tar  paving,  tar-macadam,  blue  brick-, 
brooms,  coal,  iron  castings,  timber,  and  team  labour, 
for  the  corporation. — Mr.  Herbert  Hankinson,  town 
clerk. 

HALIFAX.— February  17th.— For  the  supply  of 
-tor-,  required  in  the  electricity  department,  for  the 
corporation.— Mr.   Percy  Saunders,  town   clerk. 

RICHMOND  (Surrey).— February  17th.— For  the 
supply  of  iroiifounder's  work,  brooms,  forage,  road 
materials,  harness,  and  team  labour,  for  the  Cor- 
poration.—-Mr.  Henry  Sagar,   town   clerk. 

LEEDS. -^February  17th. -For  the  supply  of  requi- 
sites for  the  tramway  department. — Mr.  J.  B.  Hamil- 
ton,  general    manager. 

FROME  -February  17th.—  For  the  supply  of 
scavenging  brushes,  cement;  limestone,  tools,  k  rb 
ing,  channelling,  pennant  and  concrete  flagging,  for 
the  urban  district  council.— Mr.   H.   E-   Ames,  clerk. 

ECCLES.— FebriSary  18th.— For  the  supply  of  setts, 
flags,  kerbs,  broken  rubble,  granite  and  macadam 
drippings,    prepared    tar    Limestone,    limestone    cub' 


drippings,  gravel,  cinders,   castings,  pitch,   ci 
tar,    Simpson's   patent   street   gullies,    stoneware-pipe 
gullies,   stoneware   pipes,   bends,    junctions,     mortar, 
and  channel  stones,  for  the  corporation.— Mr.  Edwin 
Parkes,  town  clerk. 

GOOLE.— February  19th— For  the  supply  of  road 
metal  (Guernsey  granite  and  drippings),  granite  setts, 
slag,  hardcore,  concrete  flags,  York  flags,  kerb, 
channel,  stoneware  pipes,  Portland  cement,  tar-mac- 
adam, brough  gravel,  coal  and  bricks,  for  the  urban 
district  council. -Mr.  C.  G.  Bradley,  engineer  and 
surveyor. 

LEEDS.— February  LSth.  for  bhe  supply  of  requi- 
sites for  the  electricity  department.— Mr.  Robert.  E. 
Fox,  town  clerk. 

RATHMINES  AND  RATHGAR.— February  19th.— 
For  the  supply  of  general  articles  for  the  ensuing  year, 
for  the  urban  district  council.— Mr.  F.  P.  Fawcett, 
clerk.  Town  Hall.  Rathmines. 

LEEDS.— February  20th.— For  the  supply  of  cement. 
earthenware,  drain  pipes,  sewer  ironwork,  galvanised 
dirt-boxes,  and  sewer  ventilating  columns,  for  the 
corporation.— Mr.   W.  T.  Lancashire,   city  engineer. 

GREENWICH.— February  20th.— For  the  supply  of 
general  stores  and  materials,  for  the  borough  council. 
Mr.  Francis  Robinson,  town  clerk. 

WESTMINSTER.  February  20th.-  For  the  supply 
of  ballast,  sand,  boots,  bricks,  brooms,  road  repa  rs, 
cement,  lime,  coal,  disinfectants,  drysaltery,  flags, 
broken  granite,  setts  kerb,  channels,  stoneware 
gullies,  iron  castings,  sewerage  and  drainage  works, 
tarpaulin,  and  wood  blocks,  for  the  corporation.— 
Mr.  John  Hunt,  town  clerk. 

CROYDON.  February  20th.— For  the  supply  of 
road  materials,  Portland  cement,  cartage,  brooms, 
and  stoneware  pipes,  for  the  rural  district  council. — 
Mr.   Ernest,  John   Gowen,  clerk. 

BELFAST.— February  24th.— For  the  supply  of 
earthenware  sewer  pipes,  timber,  slates  hardwood, 
iron  castings,  plumbers'  nails,  iron,  steel,  paints,  oils, 
glazing,  mill  furnishings,  shovels,  spades,  graipes, 
buckets,  scavenging  brushes,  glazed  bricks,  artificial 
flags.  Lime,  pitch,  frit,  tar,  s^a  sand,  sea  gravel,  Lough 
Neagh  sand,  cement  uniform  clothing  and  hats,  for 
the  corporation.-    Mr.  R.  Meyer,  town  clerk. 

CAMBRIDGE.— February  25th.— For  the  supply  of 
timber,  stoneware  pipes,  Portland  cement,  gravel, 
sand,  brooms,  paint,  haulage,  and  horees,  for  the 
corporation.— Mr.  J.   E.  L.   Whitehead,  town   clerk. 

MANSFIELD.— February  26th.— For  the  supply  of 
granite,  slag,  tar-macadam,  natural  flags,  kerbing, 
channelling  and  concrete  flags,  Portland  cement, 
stoneware  pipes,  junctions,  bends,  timber,  sewer  iron- 
work  and   castings,    coal,    ironmongery  and 

paints,  oils,  brooms,  brushes,  disinfectants, 
and  harness,  for  the  corporation. — Mr.  J.  Harrop 
White,  town  clerk. 

SOUTHEND-ON-SEA.— February  26bh.— For  the 
supply  of  stoneware  pipes,  bends,  flints,  bricks, 
gravel,  timber,  ironmongery,  paint-,  cement,  team 
labour,  forage,  tar  paving,  tar-macadam,  iron  east- 
ings, granite  kerb,  channel,  broken  Guernsey 
granite,  broken  granite,  pitch,  harness,  broom-,  iron 
and  steel,  disinfectants,  for  the  corporation. — Mr. 
H.   J.   Worwood,   town    clerk. 

WINCHESTER.— February  27th.— For  the  supply 
of  broken  granite  drippings,  bass  brooms,  Portland 
cement,  coal,  coke,  stoneware  drain  pipes,  and  con- 
crete' paving  slab-,  for  tic  corporation.— Mr.  Thomas 
Holt,   town   clerk. 

AUCKLAND.— February  27th.— For  the  supplj  of 
road,  sanitary  and  general  stores,  for  the  rural  distriol 
council.— Mr.  Sam  Adams,  clerk. 

HAMPTON.— February  27th.— For  the  supply  of 
hand-broken  gran  te  granite  drippings,  broken 
Kentish  brown  flints.  Derbyshire  limestone,  marble, 
tar-paving  material,  forage  coal,  coke,  and  bass 
brooms,  for  the  urban  district  council.— Mr.  Sydnej 
II.  Chambers,  surveyor. 

SOUTH  SHIELDS.- March  l-,t.— For  the  supply  of 
Northumberland  whin-tone,  Fifeshire  whinstone, 
Aberdeen  and  Norwegian  granite,  slag,  granite  chip- 
pings,  Caithness  flags,  Portland  cement,  cemen 
cute  flags,  ca=t  ironwork,  shovels,  scavenger  brooms 
and  machine  brooms,  coal,  coke,  disinfectants,  leather 
hose,  sewer  boots,  jackets,  sanitary  pipes,  pai'./ts. 
paint  oils,  glass,  timber,  iron,  horseshoe  nails,  cart 
axles,  springs,  tar,  pitch,  oils,  and  genera]  stores, 
for  the  corporation.— Mr.  J.  Moore  Hayton,  town 
clerk. 
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MIDDLETON.— March  1st.— For  the  supply  of  mac- 
adam, flags,  setts  (flag  rock),  kerbs,  pipes,  tipler 
closets,  brushes,  lime,  alumino-ferric,  press  cloths, 
castings,  pitch  and  oil,  for  the  corporation. — Mr. 
Frederick  Entwistle,  town  clerk. 

EALING.— March  3rd.— For  the  supply  of  limes, 
pipes,  cement,  ironmongery,  iron  castings,  paints, 
granite,  gravel,  disinfectants,  refined  tar,  wood-paving 
repairs  and  slab  laying,  for  the  corporation. — Mr. 
Geo.  E.  Brydges,  town  clerk. 

DERBY.— March  3rd.— For  the  supply  of  bar  iron, 
bricks,  brushes,  castings,  cement,  lime,  disinfectants, 
earthenware,  freestones,  gritstones,  granite,  hardware, 
ironmongery,  glass,  limestone,  paints,  oils,  pitch,  tar, 
slag,  soap,  soda,  and  timber,  for  the  corporation. — 
Mr.  John  Ward,  borough  surveyor. 

GUILDFORD.— March  5th.— For  the  supply  of 
broken  granite,  clappings,  granite  setts,  Durax  cubes, 
brooms,  brushes,  cast-iron  pipes,  flints.,  galvanised 
steam  tubes,  disinfectants,  horse  hire,  cartage,  iron 
castings,  ironmongery,  oils,  pitch,  tar,  Portland 
cement,  lias  lime,  stoneware  pipes,  and  shoeing,  for 
the  corporation. — Mr.  A.  D.  Jenkins,  town  clerk. 

SUTTON  COLDFIELD.— March  8th.— For  the  sup- 
ply of  granite  macadam  and  kerb,  limestone  macadam 
and  setts,  gravel  and  broken  pebble  stones,  Yorkshire 
or  pennant  kerb,  Rowley  setts,  earthenware  pipes, 
cement,  lime,  iron  castings,  iron,  steel,  timber,  hard- 
ware, oils,  paints,  and  bass  brooms,  for  the  corpora- 
tion.— Mr.  W.  A.  H.  Clarry,  borough  engineer  and 
surveyor. 

Miscellaneous. 

LONDON.— February  17-th.—  For  the  cartage  of  im- 
port and  export  goods,  and  the  supply  of  vans,  carts, 
and  trolleys,  for  the  Port  Authority. — Mr.  F.  Ayliffe, 
secretary,   109   Leadenhall-street,   E.C. 

WESTMINSTER.— February  19th.— For  internal 
and  external  painting  works  at  the  Great  Smith-street 
baths,  for  the  city  council. — Mr.  John  Hunt,  town 
clerk. 
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CAMBERWELL.— For  electric  lighting  extension  at  the  school  of  arts 
and  crafts,  for  the  London  County  Council :  — 

C.  H.  Catheart  &  Co.,  Salisbury-square        £1,245 

E.  Lawrance  A  Sons,  Limited,  City-road      1,061 

G.  Weston  A  Sons,  Limited,  Fenchurch-street      998 

Tredegar  &  Co.,  Westminster 912 

A.E.G.  Electric  Company, Limited,  Oxford-street*                    ...  902 


CANNOCK.— For  the  supply  and  laying  of  8,000  yards  of  12-in.,  9-in., 
and  6-in.  stoneware  pipe  sewers,  and  construction  of  manholes  and 
flushing  chambers,  for  the  rural  district  council  :— 

J.  Nevitt,  Stafford £6,880 

H.  Hollowav,  Wolverhampton 5,422 

J.  Owens,  Wolverhampton         5,061 

Martin  &  Element,  Birmingham*        5,040 


CHELSEA.-  For  installing  heating  apparatus  at  Cook's-ground 
Chelsea,  for  the  London  County  Council: — 

Palowkar  &  Sons,  Queen -street 

Brightside  Foundry  A  Engineering  Company,  Limited,  West- 
minster   ..         

G.  Davis,  Kensington       

W.  G.  Cannon  &  8ons,  Limited,  Southwark  

J.  Yetton  &  Co.,  Limited,  Limehouse 

J.  &  F.  May,  Lincoln's  Inn-fields        

Cannon  &  Hefford,  Peckham     

H.  J.  Cash  &  Co.,  Limited,  Westminster* 

Architect's  estimate,  £905. 


school, 

£1,320 

967 
960 
960 
946 
893 
879 


GRIMSBY.-  Ventilation  of  sewers  of  Victoria  and  Alexandra  Wards.— 
Mr.  H.  Gilbert  Whyatt,  borough  engineer  and  surveyor :  — 

24  VENTILATING  COLUMNS. 

Bayliss,  Jones  A  Baylies,  Wolverhampton       

Wellington  Tube  Works,  Limited,  Great  Bridge      

W.  E.  Farrer,  Birmingham 

Tuke  &  Bell,  London 

S.  Pontifex  &  Co.,  London 

F.  Bird  A  Co.,  London  

J.  Duke,  Limited,  Grimsby  

J.  Spencer,  Limited,  Wednesbury*        

90  Vent  Shafts. 

T.  B.  Redehaw,  Grimsby 

W.  Cooper,  Grimsby 

D.  J.  Dolby,  Grimsby  

J.  Duke,  Limited,  Grimsby  

Earnshaw  A  Brummond,  Grimsby*       


£229 
207 
204 
201 
189 
188 
186 
180 

396 

380 


KENN1NGTON.-  For  au  electric  lighting   installation   at   Vauxhall- 

■treet  school,  for  the  London  County  Council :  — 

British  Economical  Lamp  Company,  Limited,  Old  Bailey           ...  £770 

C.  H.  Catheart  A  Co.,  Salisbury-square           670 

E.  Lawrance  A  Sons,  Limited,  City-read         630 

W.  C.  Tackley  &  Co.,  Limited,  KeriBineton 499 

A.E.G.  Electric  Company,  Limited,  Oxford-street 484 

G.  Weston  &  Sons,  Limited,  Fenchurch-street         454 

Tredegar  &  Co.,  Westminster*      434 


KESTEVEN.— For  steam-rolling  work,  for  the  county   council.- 
W.  B.  Purser,  County  Surveyor,  Grantham:  — 


F.  W.  Wheeler,  Bath     

Barnes  Brothers,  Trowbridge  

Oxford  Steam  Plough  Company,  Oxon     

Houghton  &  Cowman,  Limited,  Melton  Mowbray 

E.  E.  Foley,  Bourne       ..  

Eddisnn  Steam  Rolling  Company, Limited,  Dorchester 

Cole  Brothers,  Sleafnrd  

W.  Wear  &  Co.,  Northumberland* 


■day. 
>.   d. 


GRIMSBY.- (a)  Conversion  of  premises,  No.  61  Nelson-street,  into  a 
public  convenience  for  both  sexes;  (I)  Supply  and  delivery  of  14 
urinal  stalls  —Mr.  H.  Gilbert  Whyatt,  borough  engineer  ana  surveyor: 

Public  Convenience. 

W.  Gilbert,  Grimsby , £567 

G.  H.  Hipkin,  Grimsby        539 

Wilkinson  &  Houghton,  Cleethorpes      628 

B.  Johnson,  Grimsby            625 

S.  E.  Emerson,  Grimsby      617 

Edwards  &  Raynor,  Grimsby        615 

Hewins  &  Goodhand,  Grimsby     492 

E.  Smith.  Grimsby 492 

J.  W.  Richardson,  Grimsby           489 

Thompson  Brothers,  Grimsby      486 

Swaby  A  Walsham,  Grimsby*       462 

Borrill  A  Cheesman,  Grimsby  (withdrawn)     426 

14  Urinal  Stalls. 

W.  P.  Corby  A  Son,  London £80 

G.  Howson  &  Sons,  Hanley 

W.  P.  Pickup  &  Co.,  Horwich         

G.  Jennings,  Limited,  London       

Doulton  &  Co..  Limited,  London 

E.  R.  Palmer,  London  

Morrison,  Ingram  &  Co.,  Manchester      

Mellowes  4  Co.,  London       

F.  Winkle  &  Co.,  Stoke-on-Trent 

T.  A.  Harris,  London 

Twyfords,  Limited,  Hanley 

Baxendale  &  Co.,  Manchester        

W.  E.  Farrer,  Birmingham 

Oates  &  Green,  Halifax         

J.  Duke,  Limited,  Grimsby 

Adamsez,  Scotswood-on-Tyne*      


NORTHAMPTONSHIRE. -Accepted  for  the  supply  of  broken  granite, 
for  the  county  council.— Mr.  C.  S.  Morris,  county  surveyor:  — 

Whitwich  Granite  Company.  Leicester        

Enderby  &  Stoney  Stanton  Granite  Company,  Leicester 

B.  J.  Forder  &  Son,  London       

Forest  Rock  Granite  Company,  Leicester 

W.  L.  Ireland,  Atherstone  

Groby  Granite  Company,  Leicester 

Ellis  &  Everard,  Leicester  ...  

Charnwood  Granite  Company,  Loughborough      

Clee  Hill  Granite  Company,  Salop       

Clifie  Hill  Granite  Company,  Leicester       

Mountsorrel  Granite  Company,  Loughborough     

Midland  Quarry  Company,  Nuneaton 

Judkins,  Limited,  Nuneaton     

Prestwich  &  Sons  (tar-macadam),  Dronfield    *,    

Abdon  Clee  Granite  Company,  Salop 

C.  Abell  &  Co.,  Atherstone         ...  

Jees  Rartehill  Granite  Company,  Atherstone        

W.  Boou  &  Sons,  Nuneaton        


W.  Prestwich  &  Son,  Derbyshire 
T.  Butler  &  Co.,  Wellingborough 
New  Craneley  Iron  Company,  Kettering 


Total 


WANDSWORTH.— For  the  provision  of  an  art  room  and  offices  at  the 
Elliott  Central  School,  Wandsworth,  for  the  London  County  Council  :— 

H.  H.  Hollingsworth,  Peckham £1,325 

W.  V.  Goad,  Camberwellroad 1,260 

Rice  A  Son,  Stockwell-road        1,250 

J.  Garrett  &  Son.  Balham-hill 1,200 

W.  King  &  Son,  Vauxhall-bridge-road  1,113 

J.  A  C.  Bowyer,  Limited,  Upper  Norwood 1,085 

A.  Roberts  &  Co.,  Limited,  Earl's  Court-road        1080 

R.  A.  Jewell,  Wandsworth  1,020 

F.  W.  Fletcher,  Tooting* 1,017 

Architect's  estimate,  £1,080. 


WANDSWORTH.-  The  following  tenders  have  been  accepted  by   the 

borough  council.  — Mr.  P.  Dodd,  borough  engineer  :— 
Artificial  8tone. — Alexandra  Stone,  Abell  &  Cammell ;  Victorialndur 

ated,     Patent     Victoria    Stone    Company,     Limited ;    Aberdeen 

Adamant,    Adamant  Stone   &  Paving  Company,  Limited;   Croft 

Adamant,   Croft   Granite  Brick  &  Concrete    Company,  Limited  ; 

Penmaenmawr  Adamant  Granite   Concrete;  North   Wales  Paving 

Company,  Limited  ;  Bard  York  Nonslip,  Hard  York  Nonslip  Stone 

Company. 
Blue  Bricks. — West  Brothers. 
Cement. — Dawson  A  Co.,  Limited. 
Coal—  Rickett,  Co*ckerell  &  Co.,  Limited  ;  Charrington,  Sells,  Dale  A 

Co, ;  W.  Board. 
Coke.  — Charrington,  Sells,  Dale  &  Co. 
Granite  Kerb  and  Setts  (on  roads  and  at  depots). — Aberdeen,  A.  &  F. 

Manuelle;  Cornish,  W.  Griffiths  A  Co.,  Limited;  Norway,  A.  &  F. 

Manuelle. 
Gravel  and  Flints.— J.  Horsford  &  Co.,   Limited;  S.  West,  Limited; 

W.  Hampton, Limited;  Barnes  &  Sons;  Hall  &  Co.  (Croydon),  Ltd.; 

W.  Pearce 
HorBe  Hire.— J.   Crouk;   H.   Clarksou  A  Sons;  W.  Hampton,  Limited; 

E.  King;  J.  Eroerton. 
Lime,  Bricks,  Ac— Grey  lime,  firebricks  and  fireclay,  A.  H.  LaversA  Co.; 

stock  bricks  arid  sewer  bricks,  West  Brothers. 
Oilman's  Goods.— Rownson,  Drew  &  Clydesdale,  Limited. 
Scavengers'  Brooms.  — R.  J.  Clarke  A  Co. 
Sewermen's  Clothing.-G.  C.  Clark;  G.  Byford  &  Co. 
Signwriting.— G.  L.  Hurrell. 

Slag  or  Scorle  Paving  Blocks.—  Cleveland  Slag  Block  Company,  Limited. 
Sweepers'  Hats.— E.  Grove. 

Thames  Ballast. —  H.  Coviifrton  A  Sons,  Limited. 
Thames  Sand.—  W.  R.  Cunis,  Limited. 
Wood  Paving  Blocks.-  Creosoted  soft  wood,  J.  B.  Lee  &  Sons,  Limited; 

Hardwood  (Jarrah),  W.  Griffiths  &  Co.,  Limited. 
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MEETINGS. 

Sicrelai  ies  and  others  will  oblige   by  sending   early  notice  of  dates  of 
forthcoming  meetings. 


FEBRUARY. 

14.  — Institution  of    Mechanical  Engineers:    Annual  General  Meeting. 

8  p.m. 
14.-  Charlwick  Ti ust  Lecture:  Mr.  H.  Percy  Boulnois,  m.insi.c.k.,  on 

"  The  Hygiene  of    the    Home,"    Royal    Sanitary    Institute,   90 

Buckingham  Palaceroad,  S.W.     8.15  p.m. 
15.— Institution  of  Municipal  and  County   Engineers:   East   Midland 

District  Meeting  at  Newark. 
15. — Junior  Institution    of  Engineers :    Annual   Dinner,   Hotel   Cecil. 

6.30  p.m. 
17.— Institution    of    Civil    Engineers    (Students'     Meeting):     Vernon 

Harcourt   Lecture   on   "Canals  and  Caualised  Rivers,"  hy  Mr. 

J.  A.  Saner,  m.inst.c  e.    8  p.m. 
17. -Institute  of    Sanitary   Engineers:    Paper   hy   Mr.   A.   J.   Martin, 

m.ikst.ce.,  f.g.s.,  "  A  Plea  for  Scientific  Research  in  the  Field  of 

Sewage  Purification." 
17.— Rojal  Institute  of  British  Architects:  Messrs.  A.  Saxon  Snell  and 

Wm.  Milburn,  on  "  Modern  Hospitals."    8  p.m. 
21.—  Chadwick  Trust  Lecture:  Mr.  H.  Percy  Boulnois,  m.inst.c.x.,  on 

"The    Hygiene    of    the    Home,"    Royal  Sanitary  Institute,   90 

Buckingham  Palace-road,  S.W.    8.15  p.m. 
22.— Institution    of    Municipal    and    County    Engineers:    Meeting    at 

Southampton. 
2+.— Surveyors'    Institution:      Annual     Dinner,     Whitehall     Rooms. 

7  p.m. 

MARCH. 
3.— Society  of  Engineers:  Presidential  Address. 
8.— Institution  of  Municipal  and  County  Engineers  :    North  Eastern 

District  Meeting  at  Leeds. 

.       APRIL. 

23.— Royal  Sanitary  Institute :  Ordinary  General  Meeting.    4.  p.m. 

MAY. 

11-18.— Royal  Institute  of  Public  Health  •  Annual  Congress  in  Paris. 


APPOINTMENTS    OPEN. 

Official  and  similar  adver  (oements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  In  the  following  day's  Issue,  but  those 
responsible/or  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  0/  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  Le  telephoned  (No.  1359  Ilolborn), 
subject  to  later  confirmation  by  letter. 


c 


OUNTY   OF    WEXFORD. 


WKXI-'ORD   COUNTY   COUNCIL. 


DEEPS  BRIDGE. 


CLERK   OF    WORKS   OR   RESIDENT   ENGINEER. 

The  Wexford  County  Council  invite  applications 
from  fully  qualified  persons  to  act  as  Resident  on 
the  Works  of  the  New  Bridge  about  to  be  built  at 
The  Deeps,  on  the  River  Slaney,  County  Wexford. 

Salary  will  be  at  the  rate  of  £3  per  week,  inclu- 
sive. 

Full  particulars  of  duties  may  be  obtained  on 
application  to  me  by  letter  at  my  Office,  Court- 
house,  Wexford. 


(Signed)    W.    F. 


BARRY,      ASSOC. M. INST. C.E., 

County  Surveyor 


County  Surveyor's  Office, 
Courthouse,    Wexford 


THE  COMMISSIONERS  OF  HIS  MAJESTY'S 
WORKS  AND  PUBLIC  BUILDINGS  give 
notice  that  seven  vacancies  will  occur  shortly  in  the 
Staff  of  Assistant  Examiners  of  Technical  Accounts 
in  His  Majesty's  Office  of  Works.  Application  for 
nomination  to  compete  at  the  Examination  to  be  held 
by  the  Civil  Service  Commissioners  for  these  posts 
must  be  made  in  the  first  instance  by  letter  addressed 
to  the  Secretary,  H.M.  Office  of  Works,  Storey's-gate, 
London,  S.W..   before  the  1st  March  next. 

The  salary  is  £150  per  annum,  rising  by  annual 
increments  of  £10  to  £300  per  annum. 

Candidates  must  be  between  the  ages  of  23  and  30, 
and  will  be  required  to  show  what  technical  education 
and  practical  training  they  have  undergone  to  qualify 
themselves  for  a  situation  of  this  nature. 

They  must  forward  testimonials,  and  show  (1)  that 
they  have  served  for  at  least  five  years  in  a  public 
or  private  office  under  an  Architect,  Builder  or  Sur- 
veyor, and  (2)  that  the  works  on  which  they  have 
been  engaged  during  those  years  were  such  as  to 
afford  them  the  opportunity  of  gaining  a  satisfactory 
knowledge  of  their  profession. 

If  such  evidence  should  prove  satisfactory  the  Com- 
missioners will  consider  whether  they  should  receive 
nomination  to  compete  at  the  examination,  full  par- 
ticulars of  which  can  be  obtained  on  application. 


pROSTON   URBAN    DISTRICT   COUNCIL. 
^       SURVEYOR.    INSPECTOR    OF    NUISANCES. 
COLLECTOR  AND  GAS  MANAGER. 

The  Council  invite  applications  for  the  above  com- 
bined appointment.  Candidates  must  have  a  thorough 
knowledge  of  road  maintenance,  water  supply,  sewer- 
age and  sewage  disposal,  be  able  to  prepare  plans, 
specifications  and  estimates  of  works,  and  keep  the 
prescribed  accounts,  and  must  also  be  experienced  in 
gas  manufacture  and  distribution,  the  collection  of 
rates  and  the  keeping' of  the  books  in  relation  thereto. 
The  duties  as  Inspector  of  Nuisances  will  include 
those  prescribed  by  the  Public  Health  Act,  1875,  other 
Acts  in  relation  thereto,  the  various  Orders  of  the 
Local  Government  Board,  and  such  others  as  the 
Councilor  the  Local  Government  Board  may  at  any  time 
direct.  Candidates  must  hold  the  certificate  of  the 
Royal  Sanitary  Institute  or  other  competent  body 
recognised   by   the  Local   Government  Board. 

The  salary  for  the  combined  offices  will  be  at  the 
rate  of  £90  per  year,  and  the  official  appointed  will 
be  allowed  to  act  as  Secretary  to  the  Higher  Educa- 
tion Committee  at  an  additional  salary  of  £5  per  year. 

Applications,  endorsed  "Surveyor,"  in  candidate's 
own  handwriting,  stating  age,  &c,  accompanied  by 
copies  of  three  recent  testimonials,  to  be  sent  in  to 
the  undersigned  by  21st  February,  1913. 

FORSHAW  PARKER  &  CO., 

Clerks  to  the  Council. 
9  Cannon-street, 
Preston. 

TTvERBYSHIRE    COUNTY   COUNCIL. 
*-*  WORKING    ROAD    FOREMAN. 

Wanted,  Competent  Man  with  experience  in  Steam 
Rolling,  Surface  Tarring,  Mixing  and  Laying  Tar- 
macadam,  Setting  Kerb,  &c.  Wages  to  commence  at 
30s.  per  week.  The  Foreman  will  be  required  to  re- 
side in  the  Derby  or  Southern  District  of  the  County. 
Applications  (which  must  be  on  the  Special  Form  to 
be  obtained  at  my  Office),  in  candidate's  own  hand- 
writing, stating  age,  experience,  &c,  witli  copies  of 
not  more  than  three  recent  testimonials,  to  be  sent 
to  me  not  later  than  Friday,  February  21st,  1913. 

J.  W.  HORTON, 

County    Surveyor. 

County  Offices,  St.   Mary's  Gate,   Derby. 
February  10,  1913. 

T71SSEX   COUNTY    COUNCIL. 

-^      COUNTY    SURVEYOR'S    DEPARTMENT. 

Wanted,  at  once,  in  the  above  Department,  a  Clerk 
(third  class).  Salary  £60,  rising  by  annual  incre- 
ments of  £7  10s.  to  £90.  Selected  applicants  will  be 
subjected  to   tests   in   Shorthand  and  Typewriting. 

Applications,  in  own  handwriting,  should  be 
addressed  to   the  County   Surveyor,  Chelmsford. 

PUPIL. — The  Borough  and  Waterworks  Engineer 
of  Leamington  (A.M.I.C.E.)  has  a  vacancy  in  his 
office  for  a  Pupil. — Address,  Town  Hall. 


T 


COMPETITIONS    OPEN. 

O    ARCHITECTS    AND     SURVEYORS    IN 
DEVON    AND    SOMERSET. 

The  Town  Council  of  the  Borough  of  Tiverton, 
having  agreed  to  purchase  a  Site  of  about  six  acres 
for  a  Housing  Scheme,  invite  Plans  and  Specifica- 
tions for  Laying  Out  the  Site  and  Building  Dwellings 
for  the  Working  Class  thereon.  Competition  limited 
to  residents  in  Devon  and  Somerset.  Conditions 
may  be  had  on  application  to  the  Borough  Surveyor. 
Tiverton. 

EX- PUPILS   AND  ASSISTANTS. 

ASSISTANT  (24),  with  all  -  round  experience 
in  Urban  and  Rural  Districts,  seeks,  appoint- 
ment. Good  Draughtsman  and  Surveyor;  experience 
in  Road  and  Building  Construction,  Sewerage  and 
Water  Supply,  and  all  work  incidental  to  a  Muni- 
cipal Office.  Good  credentials.— Box  1,222,  office  of  The 
Surveyor,  24  Bride-lane,  Fleet-street,  London.  E.C. 

(Continued  on  p.  xxvi.J 
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THE    SURVEYOR    AND    MUNICIPAL       Fmruabi  i.   i.u.; 


MISCELLANEOUS. 


COPIES  of  The  Surveyor  unbound,  1904.-1912. 
Minutes  of  Proceedings,  Inst,  of  C.E.,  1908-1912; 
Water  Supply  of  Hampshire:  Modern  H»use  Con- 
struction, by  Sutcliffe;  Hydraulic  Machinery,  by 
Blaine;  Applied  Mechanics,  by  Jamieson  (vol.  i.  and 
ii);  Waterworks  Law,  by  Griffiths ;  Sanitary  Engi- 
neering, by  Latham  All  in  excellent  condition.— 
Offer-  to  Box  No.  1,221,  office  of  The  Surveyor, 
24  Bride-lane,  Fleet-street,  E.C. 

TENDERS   WANTED. 


w 


1RKSWORTH    URBAN 
COUNCIL. 


DISTRICT 


SEWEEAGE    AND    SEWAGE    DISPOSAL    WORKS. 


CONTRACT  No.  1. 
The  above  Council  desire  to  receive  Tenders  £o>r 
the  Construction  of  about  12.0(h)  lineal  yards  of  15, 
12.  10,  8  and  6  in.  Eairthenware  Pipe  Sewers,  with 
Manholes,  &c;  also  Settling  Tanks.  Storm  -  water 
Tanks,  Filters,  Sludge  Bed-,  Road-making  and  other 
Works. 

Drawings    may    be    seen,    and    Specification     and 
Quantities,   with    Form    of    Tender,    obtained,    at   the 
Office  of  the  Engineer,  Mr.  H.  A.  Johnson, m. in st.<  .e., 
15  The  Exchange,   Bradford,  or  at    the   Office   of  the 
mied,  on  payment  of  a  deposil  of  Tin  Guineas, 
which   will    only    be    returned    on    a    bond-fide   Tender 
ent  in    in  accordance  with  the  Specification. 
Sealed  Tenders,   marked  "Sewerage,"  to  be  sent  hi 
me  not   later   than   noon    on   Friday,    the   7th    day   of 
Alareh.  1913. 
'The  lowest  or  any  Tender   will   nut  necessarily  be 
accepted. 

j.  GRATTON, 

Clerk  to  the  Council. 
Wirksworth, 

Derbyshire. 
February  10,  1913. 


W 


I  R  K  S  W  0  R  T  H     URBAN 
COUNCIL. 


DISTRICT 


SEWERAGE    AND    SEWAGE    DISPOSAL    WORKS. 


CONTRACT    No.    2.— IRONWORK. 
Thr   above   Council  desire    to   receive   Tenders    for 

the  Supply  of  certain  Cast-iron  Manhole  and  Lamp- 
hole   Cover.-,    Cast-iron    Pipes.    Ventilating    Columns, 
Disc  Valves  and  other  Ironwork;  also  for  the  Supply 
and  Erection  of  ■'!  Revolving  Sprinklers   required  for 
i  hese  Works. 
Drawings     and     Spi  c  fication     may    be     seen,    .and 
1        i    of   Tender,   obtained,    at  the 
Office  of  the  Engineer,  Air.  11.  A.  Johnson,  m.inst.ce., 
L5   The    Exchange,    Bradford,   or   at   the   Office    of   the 
gnedj  on  | . : i \- 1 1 •  - ■  1 1 1  of  ;i  deposit  of  Two  Guineas*, 
which   will    only    be    returned    on    a    bond-fide  Tender 
nt  in    in  accordance  «  dh  the  Specifications 
■  i   Tenders,   marked   ''Sewerage    Ironwork,"  to 
he   sent  to   me   not   later   than    noon    on    Friday,   the 
7th   day  of  March.  1913. 

or  any  Tender   will    not   necessarily  he 
rted. 

J    GRATTON, 

Clerk  io  the  Council. 
Wirksworth, 

Derby- hi  re 
February  10,  1913 

THE    Corporation  of  Middleton  invite  Tenders  for 
ing    Ma     rials  n  quired   in   the  Borough 
1  for    the    5  ended    March 

.     i  Set)     (Flag    bock), 

,   ,  i  i      (    ■    ,■       B  r  ushe  s ,     Lime. 
Alumino    erri      I'  Clot!        '  astings,    Pitch     and 

Oil. 

[Form-oi  T<  ti  ler,  which  will 
\,   may   be    obtained    on 
application   to  Mr.   W.  Welburn,  Borough   Su 
Town  Hall,  MiddJ 

• ;  1 1 !  - 1    he   delivered 
at  my  Offii  1   i    .March    next. 

EDERICK  ENTWI8TLE, 

Town  Clerl 
Town  Hall, 

Middleton 


BOROUGH     OP     MANSFIELD. 
The    Corporation    of    Mansfield    invito    Tenders 
for  the  supply  of  the  following  Materials  for  a  period 
of  twelve  months  ending  31st  March,  1914:  — 

1. — Granite,  Slag  and  Tar-macadam. 
2.— Natural  Flags,  Kerbing,  Channelling  and  Con- 
crete Flags. 
3. — Portland  Cement. 

4. — Stoneware    Pipes,   Junction-.    Bends,   &c. 
5. — Timber. 

6. — Sewer  Ironwork  and  Castings. 
7.— Coal. 

8. —  Ironmongery   and   General   Stores. 
9.— Paints,  Oil,  Varnish,  kc. 
ID. — Brooms  and  Brushes. 
1 1.— Disinfectants. 

12. — Supply  ami  Repair  of  Harness. 
13.— Supply    of    Groceries,    Drysaltery,    Soaps    and 

Sundries. 
14. — Butcher,   Fishmonger,   Baker,   &c. 
Specification,  Schedules  and  Forms  (if  Tender  may 
be  obtained  on  application  to  Air.  Thos.  P.  Collinge, 
Assoc. m.inst.ce..    Borough    Engineer    and    Surveyor, 
Exchange-row,   Mansfield. 

No  Tender  will  bo  accepted  from  any  person  or 
linn  paying  to  any  workmen  employed  by  him  or 
them,  whether  on  work  for  the-  Corporation  or  any 
other  person,  less  than  the  standard  rate  of  wages, 
or  not  complying  with  the  recognised  conditions  of 
labour  in  the  Borough. 

Sealed  Tenders,  endorsed  "  Tender  for  Store.-," 
addressed  to  the  undersigned,  to  be  delivered  on  or 
before  12  o'clock  noon  on  Wednesday,  26th  February, 
1913. 

J.   HARROP   WHITE, 

Town   Clerk. 
Alansfield. 

February  r>,   1913. 

"DEDFORDSHIRE    COUNTY   COUNCIL. 
13      TENDERS  FOR  ROAD  MATERIAL  AND 
CARTAGE. 

The  Bedfordshire  County  Council  incite'  Tenders  for 
the   Supply   of   the  following:  — 

1.  Broken  Granite. 

2.  Slag. 

3.  Flints. 

4.  Gravel. 

And   for  the   Cartage   oi    Road    Materials. 

Particulars  and  Forms  of  Tenders  may  be  obtained 
at  the  Office  of  the  County  Surveyor.  Shire  Hall, 
Bedford,  on  and  after  the  15th  February,  1913. 

Sealed  Tenders,  endorsed  "Tender  for  Road  Mate- 
rials" or  "Tender  for  Cartage."  must  bo  delivered  at 
the  County  Surveyor's  Office  not  later  than  12  o'clock 
norm  on  Saturday,  the  22nd  February,  1913. 

Samples  must  accompany  the  Tenders  for  Road 
Materials. 

The  County  Council  do  no1  hind  themselves  to 
accept  the  lowest  or  any  Tender. 

W.  W.  MARKS, 

Clerk  of  the  County  Council. 
Shire  Hall,  Bedford. 

February  11,  1913. 

THOROUGH   OF    HAMPSTEAD. 

U  TO    PAVING    CONTRACTORS. 

The  Borough  Council  invite  T'  nders  for  the  follow- 
ing works — viz. :  — 

(1)  Providing  and  Laying  Creosoted  Deal  Wood 
Raving  Blocks  in  Fortune  Green-ioad;  area,  7,480 
super,  yard.-. 

(2)  Providing   and    Laying   Asphaltlc    Macadam   in: 

A.  Broadhurst-gardens.;   area,  1,143  -ujier.  yards. 

B.  Adelaide-road;    are:),    1,290   super,   yards. 
Specifications    lor    the    wood-paving    work    can    be 

een  on  application  to  Mr.  0    E.  Winter,  m.inst.ce., 

Town    Hall,    Haverstock     Hill,     N.W ,     from     wl i 

Forms      of     'fender,     with     full     conditions,     can     be 
obtained. 

Tender-  to  he  delivered  to  me  not  later  than  4p.m. 
on    Thursday,    20th    February. 

The  Council  do  not.  bind  themselves  to  i m    the 

or  any  Tender. 

(By  order; 

orrurh  !\  roHNSON, 

Town    Clerk. 
Town    Hall. 

Haver  tock   Hill,   N.W. 

February  11,  1913. 


Ffbboarv   14,  1913. 


AND   COUNTY    ENGINEER. 
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WRITE:  ASTON  MANOR,  BIRMINGHAM. 
WIRE:  "YATONIAN,  BIRMINGHAM." 
'PHONE:  EAST  400,  401  and  402 
(Private    Branch     Exchange).     

JOHN  YATES 

&   CO.,    LTD. 

TOOL     MAKERS 

SINCE     1804. 

TAR 

BOILERS, 

BRUSHES, 

BUCKETS, 

CARRIERS, 

CANS, 

SPRAYERS, 

SQUEEGEES. 


ASPHALTE 
RAKES. 


Send  lor 

Complete  Illustrated 

Catalogue. 


BAYARD 


the    "  quality=with=economy  "   car 


A   6-cylinder    car    for 
£405 

Complete  vvitli  4-seater  torpedo  body, 
hood,    screen,    five    lamps    and    horn. 

A    4-cylinder    car    for 
£197 

Complete  with  2-seater  torpedo  body. 

A    2-cylinder    car    for 
£171 

Complete  with  2-seater  torpedo  body. 

These  are  three  examples  of  the  extraordinary  and 
unequalled  value  offered  by  Bayard  Cars.  And  the 
cost    of    upkeep    is    as    low    as     the     initial     cost. 

Send  for  Free  Illustrated  Catalogue. 

BAYARD    CARS,    Limited, 

98    HIGH    ST  ,   MARYLEBONE,  W. 

/    '  grama:  "  Clempoyar,  Baker,  London."  Telephone:  SS1S  itayfair. 

Sole  Concessionnalres  for 

CLEMENT  =  BAYARD, 

Of    LEVALLOIS.     PARIS. 


DIBDIN'S  BIOLOGICAL 


NO 

SLUDGE 

NUISANCE 


SMALL 
WORKING 
EXPENSES 


CONTRACTORS    TO     H.SVI.     GOVERNMENT. 


SLAT 


47    VICTORIA   STREET,    WESTMINSTER,    S.W. 

TELEPHONE -22 1 1    VICTORIA. 


350 


THE    SURVEYOR   AND    MUNICIPAL 


Fkriulak \    I  i,   1913. 


THOROUGH   OF   SUTTON  COLDFIELD. 
-13  ANNUAL   CONTEACTS. 

Th<?  Corporation  are  prepared  to  receive  Tenders 
for  the  Supply  of  the  following  Materials  during  the 
year  ending  March  31st,  1914:  — 

Form  Xo.  1.  Granite    Macadam    and    Kerb. 

2.  Limestone  Macadam  and  Sett.-. 

3.  Gravel    and    Broken    Pebble    Stones. 

4.  Yorkshire   or   Pennant   Kerb. 

5.  Rowley  Setts. 

G.  Earthenware   Pipes. 

7.  Cement   and   Lime. 

8.  Iron  Castings. 

9.  Iron  and  Steel. 
Id.  Timber. 

11.  Hardware. 

12.  Oils  and  Paints. 

13.  Bass.  Brooms. 

Conditions  of  Contract  and  Forms  of  Tender  may 
be  obtained   on   application  to   the   undersigned. 

Sealed  Tenders,  only  on  the  Forms  supplied,  to  be 
sent  in  not  later  than  Saturday,  March  8th,  1913, 
endorsed   "  Tender  for  Materials." 

The  Corporation  do  not  bind  themselves  to  accept 
the  lowest   or  any  Tender. 

\V.  A.  H.  CLARE Y,  Assoc. m.inst.c.e., 

Borough  Engineer  and  Surveyor. 

The  Council  House, 

Sutton  Coldfield. 

February  10,  1913. 

rilTY   OF   HULL. 

^      TO  QUARRY  OWNERS  AND  OTHERS. 

The  Corporation  are  prepared  to  receive  Tenders 
for  the  Supply  of  about  8,000  tons,  of  Stone  for 
Macadamising  during  the  twelve  month-  commenc- 
ing 1st  April,  1913. 

Abo  for  the  Supply  of  about  3,000  tons  of  Granite 
or  Whinstone  Setts,  3  in.  by  6  in.,  and  200  tons  Special 
Dressed  Setts,  4  in.  by  6  in.,  for  crossings. 

Forms  of  Tender  and  other  particulars  may  be 
obtained  at   the   City   Engineer's    Office. 


Tenders,  endorsed  as  directed  on  the  Forms  of 
Tender,  are  to  be  addressed  to  the  chairman  of  the 
Works  Committee,  and  delivered  at  the  Town  Clerk's 
Office  before  noon  on  Wednesday.  26th  February, 
1913. 

Samples  to  be  delivered  to  the  City  Engineer  on 
the  same  date,  unless  previous  samples  can  be  re- 
ferred to. 

The  Corporation  do  not  bind  themselves  to  accept 
the  lowest  or  any  Tender. 


(By  order) 
A.  E. 

Guildhall,   Hull. 

February  11,  1913. 


WHITE,    M.INST.C.E., 

City   Engineer. 


TX7ANTAGE    RURAL    DISTRICT   COUNCIL. 
*  *         EAST  CHALLOW  WATER   SUPPLY. 

The  Want-age  Rural  District  Council  invite  Tenders 
for  carrying  out  the  above  work,  comprising  the  Sup- 
plying and  Laying  of  about  550  yards  of  2-in.  and 
3-in.  Cast-iron  Mains,  the  Construction  of  Service 
Reservoirs,  Well,  Syphon  Chamber,  and  Brickwork 
to  Adits. 

Drawings  and  Specifications  for  the  work  may  be 
seen,  and  Forms,  of  Tender  and  Bills  of  Quantities 
obtained,  at  the  Council  Offices,  Wantage.  Berks,  or 
of  Mr.  John  William  Harris,  Engineer  .and  Surveyor, 
East  Challow,  Wantage,  on  payment  of  a.  deposit  of 
Two  Guineas,  which  will  be  returned  to  bond-fiSe 
tenderers  on  the  letting  of  the  Contract. 

Sealed  Tenders,  endorsed  "  Challow  Water  Supply," 
must  be  delivered  to  me  on  or  before  Friday,  the  28th 
day  of  February,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

(By  order  of  the  Council) 

EDWD.  B    ORMOND, 

Clerk. 
Council  Offices, 
Wantage, 
Berks. 

February   12,   1913. 


RANSOME  CONCRETE  MIXERS 


An  illustration  of 
Mixer  with  direct- 
coupled  petrol  engine 

The  use  of  a  Ran- 
some  will  save  at 
least  5  °/o  on  your 
::     cement     costs.     :: 


BANSOME-verMEHR   MAGHINERY  COMPANY,  Ltd., 


TELEPHONE  : 
2188    VICTORIA. 


509    BRUNSWICK    HOUSE, 

s#v»j7     »nwi*ovvi«sr>.     i-iwwwk,  TELEGRAMS: 

WESTMINSTER,     LONDON,    S.W.    "VERMEHRICO,  LONDON. 


Hnb  flbunicipal  anb  County  Engineer. 


Vol.  XLIII. 


FEBRUARY  21,  1913. 


No.  1,101. 


Minutes  of  Proceedings. 


1 1  is  worthy  of  note  that, 
State  Control  of  although  much  has  been  said  and 
Highways:  written  concerning  systems  of 
Some  Vital  State  control  of  highways,  very 
Considerations,  little  attention  has  "been  directed 
to  the  tact  that  the  significance 
of  the  terms  "  Slate  Control"  and  "State  Manage- 
ment "  depends  so  much  upon  the  size  of  the  area 
in  question  and  its  population  that  the  words  have 
quite  different  meanings  in  different  countries. 
This  consideration  is  distinct  from  those  which 
arise  from  studies  of  the  mauner  in  which  State 
control  is  exercised  and  the  extent  to  which  it  takes 
the  form  of  general  supervision,  of  financial  control, 
or  of  direct  management.  It  is  true  that  a  system 
of  State  control  may  be  efficient  and  desirable,  or 
inefficient  and  undesirable,  according  to  whether 
these  parts  of  the  machinery  are  well  or  badly  pro- 
portioned. Similarly,  it  might  be  pointed  out  that 
the  degree  of  State  control  which  is  desirable  and 
the  manner  in  which  it  should  be  exercised  depend 
upon  other  factors,  such  as  the  occupations  of  the 
inhabitants,  the  national  temperament,  and  the 
average  level  of  intelligence  and  education.  While, 
however,  such  considerations  may  properly  be  put 
forward  in  connection  with  specific  proposals  affect- 
ing a  given  area,  it  is  possible  and  necessary  to 
make  some  general  comparisons  which  involve  only 
the  two  main  factors — area  and  population — in 
order  that  it  may  be  realised  that  State  control  in 
one  case  may  be  a  very  different  thing  from  State 
control  of  a  similar  kind  in  another  case. 

With  the  issue  thus  narrowed,  let  us  glance  at  a 
few  notable  examples  of  State  administration  of 
highways,  and  consider  how  little  they  have  in 
common  as  regards  the  area  and  population 
affected.  What  is  called  "  State "  control  may 
apply  to  an  area  not  many  times  greater  than  an 
English  county  with  a  fairly  dense  population,  as 
in  the  case  of  a  German  province,  or  a  small 
Eastern  State  in  America.  It  may  apply  to  an 
area  which,  from  the  present  point  of  view,  is 
similar  as  regards  density  of  population  but  many 
times  greater  in  area,  such  as  Finance  or  Italy.  It 
may  apply  to  a  State  with  a  population  only  a 
tenth  or  a  twentieth  that  of  one  of  these  countries 
but  about  the  same  in  area,  or  to  an  Indian  province 
similar  in  size  but  with  a  population  reckoned  in 
tens  of  millions.  It  is  clear,  then,  that  if  we  are 
to  look  for  precedents  with  a  view  to  studying  the 
question  of  State  control  in  the  United  Kingdom, 
we  must  subject  every  system  brought  to  our 
notice  to  this  primary  test  before  we  reckon  it 
worthy  of  closer  scrutiny.  The  fact  that  the 
Californians  have  voted  a  large  sum  of  money  for 
the  immediate  construction  of  a  system  of  main 
roads  has  no  bearing  on  the  case  of  a  thickly- settled 
country  where  a  similar  sum  is  spent  every  year  in 
maintenance.  The  advantages  that  attendthe  gradual 
building  up  of  a  main  road  system  in  Massachusetts 
furnish  no  evidence  that  the  method  would  give 
good  results  in  the  very  much  larger  area  of  the 
United  Kingdom,  with  its  wide  range  of  activities. 
It  has,  however,  been  suggested  in  these  pages  that 
the  Massachusetts  principle   might  be    applied   to 


Ireland,  a  country  only  about  four  times  the  area  of 
Massachusetts.  Turning  to  Germany,  State  control 
in  that  country  means  in  most  cases  provincial 
control  over  areas  many  of  which  are  only  a  few 
times  larger  than  our  largest  English  counties,  and 
resembling  on  the  whole  such  areas  as  Bast  Anglia, 
Mercia,  or  Wessex.  The  case  of  France  seems  at 
first  sight  to  furnish  a  precedent,  and  we  must  go 
a  little  further  to  see  how  different  the  conditions 
really  are.  France  is  one  area,  not  three ;  it  has  no 
Border  country  and  no  Irish  Channel.  It  has  sea- 
ports on  two  sides  only.  It  is  not  divided  climati- 
cally, as  is  Great  Britain,  into  East  and  West,  as 
well  as  into  Xorth  and  South.  It  may,  however,  be 
suggested  that  the  example  of  France  should  be 
studied  as  possibly  furnishing  a  useful  precedent 
for  Ireland. 

*  *  * 

Reference     has      already    been 

Road  made  to  the  German  States,  which 

Admmlstrat.on    ^    diyided    into    provinces     in 

German  States,  each  of  which  a  system  of  pro- 
vincial highways  was  established, 
the  remainder  of  the  roads  being  managed  by  the 
local  authorities,  except  for  a  small  proportion  of 
estate  roads.  Without  suggesting  that  the  system 
has  been  other  than  a  complete  success  as  regards 
the  establishment  of  a  network  of  main  roads,  it 
must  be  pointed  ont  that  in  many  of  these  pro- 
vinces the  management  of  the  provincial  roads-  has 
been  or  is  being  handed  over  to  the  local 
authorities.  As  will  be  seen  by  referring  to  an 
article  which  will  be  found  in  another  part  of  this 
issue,  the  arrangements  differ  much  in  the  various 
provinces,  and  even  in  parts  of  provinces,  both  as 
regards  the  extent  of  the  road  system  maintained 
by  the  provincial  authorities  and  with  respect 
to  the  manner  in  which  the  State  exercises 
control  and  provides  technical  assistance.  Nor 
is  the  relation  between  the  authority  corre- 
sponding to  our  district  council  and  that 
which  is  equivalent  to  our  parish  council  by  any 
means  uniform.  Road  administration  in  Germany 
is,  in  fact,  in  a  condition  of  development,  the  main 
features  of  which  are  a  gradual  transference  of  the 
duties  of  road  maintenance  to  a  local  authority 
which  stands  midway  between  the  State  and  the 
parishes.  It  does  not  follow,  however,  that  the 
provincial  roads  are  all  destined  to  be  managed  by 
the  local  authorities,  and  it  is  probably  the  intention 
of  some  of  the  Governments  concerned  to  maintain 
an  effective  system  of  provincial  roads  indefinitely. 
On  the  whole  these  glimpses  of  what  is  occurring  in 
Germany  suggest  that  we  are  considerably  ahead  of 
our  German  cousins  in  the  matter  of  highway 
maintenance,  as,  indeed,  we  ought  to  be,  and  that  a 
large  English  county  is  a  very  good  unit  for  road 
maintenance  purposes,  but  suggest  further  that  the 
cost  of  the  part  of  the  greater  main  road  system 
traversing  the  county  should  be  partly  or  wholly 
borne  by  the  State.  In  this  connection  the  figures 
relating  to  mileages  and  to  costs  per  mile  of  the 
roads  transferred  from  the  provinces  to  the  local 
authorities  in  Germany  are  significant.  On  the 
whole  it  seems  to  be  more  to   the   point  to  study 
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what  is  happening  now   in    Germany   than  it   is  to 
look  closely   into  a  system  devised  many  years  ago 
for    France,   though   the    practical    results  of    the 
French  system  deserve  close  attention. 
*  *  * 

The   latest    publication   of  the 

London  Wells.  Geological  Survey  giving  records 
of  wells  in  the  London  district 
— noted  elsewhere  in  this  issue  contains  a  bold 
and  striking  suggestion.  Sufficient  evidence  and 
proof  are  given  to  support  the  fact  that  it  is  possible 
to  replenish,  by  artificial  means,  the  vast  under- 
ground reservoir  which  exists  in  the  chalk  under- 
lying the  whole  of  the  London  district:  and  it  is 
definitely  suggested  that  steps  should  be  taken 
which  would  result  in  the  raising  of  the  water 
level  in  the  we.ls  throughout  that  district.  Within 
London  itself  there  is  no  possibility  of  using  any 
of  the  rainfall  for  the  purpose  of  artificially  re- 
plenishing the  underground  store,  but  on  the  out- 
skirts there  is  a  vast  amount  of  water  which  could 
be  used  if  it  were  collected  and  drained  into  dumb 
wells  sunk  to  the  Thanet  sand.  It  has  long  been 
observed  that,  owing  to  the  enormous  amount  of 
water  which  is  pumped  from  the  chalk,  the  water 
level  is  being  steadily  lowered;  for  instance,  the 
wells  which  supply  the  fountains  in  Trafalgar- 
square  once  supplied  the  public  offices  in  Whitehall, 
Millbank  Prison,  and  the  Houses  of  Parliament. 
In  the  year  1847  the  water  level  was  78  below  sea 
level,  and  the  yield  amounted  to  580,000  gallons 
a  day.  The  water  level  has  now  fallen  to  195  below 
sea  level,  and  the  yield  is  only  8,000  gallons  an 
hour,  the  supply  being  used  only  for  the  fountains. 
This  instance,  we  are  told,  is  typical.  It  may  be 
thought  that  it  would  be  impossible  to  produce 
any  impression  upon  the  water  level  in  the  chalk 
by  artificial  means;  but  it  is  to  be  noted  first  that 
the  abstraction  of  a  definite  quantity  by  pumping 
has  lowered  the  level  considerably,  and  next  that 
this  level  has  again  actually  been  raised  artificially 
in  jjlaces.  This  has  been  proved  at  Lea  Bridge, 
where  the  chalk  has  been  for  years  filled  up  with 
water  during  wet  winters  by  Mr.  Bryan,  the  chief 
engineer  to  the  Metropolitan  Water  Board.  Mr. 
Bryan  poured  a  vast  quantity  of  filtered  water  from 
the  Lea  into  the  great  galleries  in  the  chalk  at 
Lea  Bridge,  which  had  the  desired  effect  of  keeping 
the  water  level  up,  and  of  raising  it  for  a  con- 
siderable period  in  spite  of  increased  pumping. 

Space  does  not  permit-  us  to  give  the  other  proofs 
which,  taken  together,  are  entirely  convincing  of 
the  fact  that  the  water  level  in  the  chalk  can  be 
restored.  As  to  the  supply  available  for  replenish- 
ing the  underground  storage,  such  facts  as  the 
following  are  sufficient.  It  is  shown  that  no  water 
can  enter  the  ground  south  of  a  line  drawn  through 
Hertford,  Potter's  Bar,  Busliey,  Harefield  and 
Oxbridge.  This  area  amounts,  roughly,  to  200 
square  miles,  and  in  a  moderately  wet  season  some 
15,000  million  cub.  ft.  of  rain  falls  on  it.  None 
of  this,  however,  is  able  to  How  into  the  great 
subterranean  reservoir  under  London,  and  little  or 
no  use  is  made  of  it  for  domestic  purposes.  On  the 
other  hand,  we  have  such  a  case  as  the  Swallow 
Holes,  between  Dorking  and  Leatherhead,  where 
a  large  quantity  of  water  enters  the  chalk.  In 
tlii-;  and  in  other  similar  cases  the  water  level  is 
high,  and  it  is  clear  that  the  same  result  could 
be  produced  artificially  elsewhere.  Considering  the 
great  number  of  private  wells  in  the  Loudon  dis- 
trict, and  the  manner  in  which  the  supply  is 
failing,  the  suggestion  made  in  the  memoirs  of  the 
Geological  Survey  b  come  very  important. 
*  *  * 

London  Street         The,  Metropolitan  Paving  Com- 
Paving.  mittee,  whose  report  for  the  year 

1911  -  J  91 12    is    summarised    on 
another  p  ly  alive  to  recent  traffic  develop. 

"lent-,  and  to  the  significance  of  the  results  ob- 
tained during  the  past  few  years  with  different 
kind?  of  paving.  The  friendly  rivalry  between 
different   boroughs  has  led  to  excellent  results,  and 


the  gnat  variety  of  traffic  conditions  in  different 
parts  of  the  area  points  to  the  importance  of 
maintaining  a  system  which  makes  it  possible  for 
highly  skilled  engineers  to  give  each  his  close 
attention  to  the  problems  of  one  area.  As  regards 
the  materials  in  use,  the  results  of  last  year's 
experience  are  very  definite.  Wood  paving  con- 
tinues to  give  satisfaction,  and  in  most  parts  of 
London  this  is  the  pavement  most  largely  employed 
for  really  heavy  traffic,  though  in  the  City,  and  in 
some  other  parts,  asphalt  holds  the  first  place. 
Under  heavy  traffic,  Jarrah  blocks,  recently  re- 
placed, had  been  down  for  eleven  years  or  more, 
and  sectional  Jarrah  blocks  have  worn  smoothly 
and  evenly  after  seven  years  of  such  traffic.  Under 
"considerable"  traffic  Jarrah  has  lasted  sixteen 
years,  and  under  "  limited  "  traffic  deal  has  lasted 
nineteen  years.  When  replaced  recently  by  creo- 
soted  deal,  Jarrah  blocks  had  been  in  service 
nineteen  years  under  limited  traffic  in  St.  Pancras. 
It  has  been  found  necessary,  in  many  cases,  to 
increase  the  thickness  of  foundations  in  streets 
carrying  heavy  traffic.  As  already  suggested  in 
these  pages,  it  is  difficult  to  believe  that  it  can 
be  economical  to  make  a  Portland  cement  concrete 
foundation  more  than  G  in.  thick,  except  in  un- 
usual circumstances.  Depth  there  must  be;  but 
the  fact  that  the  stresses  in  the  lower  part  of  a 
thick  crust  are  much  less  than  those  near  the 
surface  points  to  various  possibilities  in  the  direc- 
tion of  economy  of  expensive  materials.  In  any 
ease,  a  lower  modulus  of  elasticity  in  the  foundation 
as  a  whole  would  sometimes  be  a  great  advantage. 
With  respect  to  heavy  motor  traffic,  the  danger 
of  making  sweeping  generalisations  is  evident  from 
a  comparison  of  the  reports  from  the  different 
boroughs.  In  Fulham  the  change  to  motor  traffic 
seems  to  have  decreased  rather  than  increased  the 
cost  of  maintenance  of  wood  paving,  possibly 
because  the  weak  places  are  found  out  so  quickly 
by  the  heavy  motor  vehicles,  and  repaired  so  soon 
after  the  pavement  is  laid,  that  the  patches  do  not 
present  that  contrast  with  the  older  part  of  the 
pavement  which  was  no  doubt  a  cause  of  somewhat 
rapid  wear  under  the  conditions  of  some  years 
ago.  Bituminous-bound  crusts  continue  to  be  em- 
ployed for  residential  streets,  and  for  roads  with 
moderate  or  "  limited  "  traffic,  but  such  crusts  are 
not  in  the  running  as  regards  main  thoroughfares 
or  streets  with  heavy  and  concentrated  traffic. 
There  is  abundant  evidence  that,  the  cost  of  main- 
tenance of  many  streets  in  the  London  area  has, 
as  far  as  annual  charges  arc  concerned,  been  re- 
duced by  wise  expenditure  on  reconstruction ;  and 
no  doubt  it  will  be  possible,  in  the  course  of  the 
next  few  years,  to  ascertain  to  what  extent  such 
reconstruction  has  proved  a  direct  economy  over 
and  above  the  indirect  economy  due  to  the  im- 
provement of  the  surface.  Really  satisfactory 
foundations,  and  the  use  of  the  best,  methods  of 
putting  down  the  carpet  layer  of  wood,  asphalt,  or 
other  material,  seem  in  some  cases  to  have  reduced 
the  wear  and  tear,  in  proportion  to  the  traffic 
carried,  to  what  it  was  some  years  ago;  and  further 
developments  may  possibly  result,  in  actual  reduc- 
tions in  the  cost  of  maintenance,  or  at  least  in 
checking  to  an  important  extent  the  tendency  to 
an  increase  in  the  total  annual  cost  per  square  yard. 


Scientific  Research 
in  Sewage 
Purification. 


The     Institute     of     Sanitary 
Engineers  is  to  be  oongratuLated 

upon  the  excellent  paper  by 
Mr.  A.  J.  Martin  read  at  last 
Monday's  meeting  of  that  body.  Not  -only  was 
the  paper  one  of  great  merit,  hut  in  1  he  discussion 
which  followed  it  every  speaker  is  to  be  numbered 
among  the  greatest  experts  of  the  day.  Some 
extracts  from  the  paper  itself,  together  with  an 
account  of  the  discussion,  arc  given  elsewhere  in 
these  pages.  The  author  first  pointed  out  the  need 
for  scientific  investigation,  and  next  raised  the 
question  as  to  who  should  carry  out  this  work, 
giving  consideration  to  the  possibility  of  the  officers 
of  the  Royal  Commission  taking  up  the  task.     In 
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considering  the  work  of  the  Royal  Commission  one 

is  apt  to  lose  sight  of  the  fact  thai  their  work  has 
hitherto  been  limited  to  what  could  bo  ;a 
torily  accomplished  as  a  means  to  a  particular  end. 
While  it  has  been  tiro  duty  of  the  officers  of  the 
Commission  to  cany  out  very  thorough  investiga- 
tions in  some  directions,  their  work  appears  to  have 
fallen  short  of  much  that  might  have  been  desired 
both  by  themselves  and  by  all  those'  interes  ! 
the  subject  in  other  directions.  The  reason  for 
this  is  quite  clear  when  it  is  remembered  thai  the 
object  of  the  Royal  Commission  was  to  obtain  and 
present  sufficient  evidence  to  enable  them  to  come 
to  conclusions  which  would  form  a  proper  basis 
for  future  legislation.  As  soon  as  this  object  has 
been  attained  the  research  work  has  stopped  short, 
for  it  was  not  the  duty  of  the  commissioners  to  go 
further.     The  need  for  further  scien;:  ■  ,.    h 

is  apparent  to  all,  and  it  is  to  be  noted  that  every 
speaker  was  in  absolute  agreement  with  the  argu- 
ments brought  forward  by  Mr.  Martin.  It  is, 
however,  open  to  question  as  to  how  the  work  may 
best  be  done,  and  the  subject  is  one  upon  which 
there  is  apt  to  be  considerable  difference  of  opinion. 
Laboratory  woik  is,  of  course,  essential,  but  it 
cannot  be  fruitful  unless  it  is  supplemented  by  a 
considerable,  and  probably  by  a  greater,  amount 
of  work  carried  out  at  sewage  disposal  installations 
of  all  kinds.  Apart  from  the  chemical  and  bacterio- 
logical facts  of  the  case,  we  shall  have  to  consider 
the  equally  important  and  probably  more  import- 
ant matters  of  construction  and  management.  The 
workers  who  will  carry  on  future  researches  must, 
if  they  hope  to  produce  useful  results,  include 
engineers  of  several  kinds  and  sewage  works 
managers  as  well  as  chemists  and  bacteriologists. 
The  results  of  such  a  combination  would  un- 
doubtedly be  of  enormous  advantage,  not  only  to 
science,  but  to  humanity  in  general. 
*  *  * 

_.      ...         ...  A  good  deal  mav  be  said  in  favour 

Tha  Metropolitan      c ,,  *     .       ,   ,      •,     ,.     „  , 

Water  Board  view  taben  b^  tne  Bermond- 

r-w  «u„  seY  Borough  Council  with  respect 

ana  the  ,     ,,       ,   ■  n    ,     1t  ,         , 

Borough  Councils.  \°the  c'ai0)E '  of  ]*/  Metropolitan 
Water  Hoard  set  forth  in  clause 
61  of  the  board's  Various  Powers  Bill,  and  the 
council,  to  its  credit,  has  not  missed  the  oppor- 
tunity of  saying  what  it,  thinks  in  plain  and  concise 
terms.  The  particular  claim  set  up  by  the  Water 
Board  is  that  it  shall  be  compulsory  upon  local 
authorities  to  give  the  board  not  less  than  three 
days'  notice  (unless  otherwise  agreed  or  in  case  of 
sudden  emergency)  whenever  they  require  to  dig 
or  sink  any  trench,  or  drive  any  tunnel  or  heading 
for  laying  down,  altering,  or  constructing  any  sewer 
to  which  any  main  pipe,  syphon,  or  other  wo'k  of 
the  W  ater  Board  has  been  placed.  There  is  an 
additional  demand  thrown  in,  as  if  to  emphasise  the 
board's  authority  and  position,  that  the  Water 
Board  shall  be  entitled  to  superintend  the  work, 
and  that  the  borough  councils  must  conform  with 
such  reasonable  requirements  as  may  be  made  for 
protecting  the  board's  authority.  This  sounds  like 
a  claim  to  special  consideration  by  the  water 
authority  which  the  Bermondsey  Borough  Cuuncil 
resents  with  some  spirit.  Tbedemand.itispoiutedout, 
is  un  precedented,  it  would  create  inconvenience,  delay, 
and  friction,  and  it  is  regarded  as  "  intolerable  " 
that  work  executed  by  the  borough  councils  should 
be  done  under  the  superintendence  of  and  to  the 
satisfaction  of  another  municipal  authority.  Very 
effectively,  as  we  think,  it  is  a'so  argued  that  if 
such  powers  are  granted  to  the  Water  Board  there 
could  be  no  justification  for  refusing  them  to  gas, 
electricity,  hydraulic,  and  othnr  companies.  The 
result  of  such  an  inconceivable  state  of  things 
would,  of  course,  be  the  creation  of  a  series  of 
intermediate  despoti.-ms  and  the  practical  ousting 
of  the  borough  councils  from  the  control  of  the 
streets  which  has  been  vested  in  them  by  the 
Legislature.  The  grievance  of  the  councils  at 
the  frequent  action  of  companies  in  causing  streets 
to  be  broken  open  inconsiderately  is  by  no  means 
a  fanciful    one,   and  any  such  legislation    as  that 


proposed  by  the  Metropolitan  Water  Board  would 
tend  to  aggravate  it  considerably  by  introducing  a 
new  element  which  strikes  at  the  dignity  of  the 
metropolitan  authorities.  The  local  government  of 
London  needs  not  the  questionable  aid  of  such  a 
factor  in  order  to  introduce  yet  another  incentive 
to  division  or  strife,  and  we  imagine  that  the 
question  at  issue  may  be  settled  much  more  satis- 
factorily by  methods  other  than  tho=e  suggested 
in  the  Water  Board's  Various  Powers  Bill. 


Sanitation  in 
East  Stow. 


In  consequence  of  some  doubt 
existing  as  to  the  su 
the  arrangements  made  ; 
discharge  of  the  duties  of  inspector  of  nuisances, 
and  on  account  of  the  receipt  of  a  petition  signed 
by  a  number  of  ratepayers  who  alleged  that  the 
recently  appointed  officer  would  not  have  time  to 
perform  all  his  duties,  the  Local  Government  Board 
have  caused  an  inspection  to  be  made  of  the  rural 
district  of  East  Stow,  Suffolk.  This  duty  has  been 
carried  out  by  Dr.  Fletcher,  one  of  the  board's 
medical  inspectors,  whose  report  on  the  sanitary 
circumstances  and  administration  of  the  dis 
before  us.  The  general  result  of  th 
may  be  said  to  be  s  itisfacfory,  inasmuch  as  a  long 
period  of  inactivity  on  the  part  of  the  council 
appcais  to  have  been  succeeded  by  a  real  effort  to 
secure  improvements  in  the  sanitary  circumstances 
of  the  district.  The  new  policy,  however,  finds 
itself  hampered  in  the  natural  course  of  events  with 
the  results  of  the  old,  so  that,  although  something 
has  ahead)7  been  achieved  in  the  way  of  improve- 
ment, much  still  remains  to  be  done.  The  chief 
criticism  of  the  report  is  as  to  the  water  supplies 
of  the  district,  which  are  unsatisfactory  as  regards 
sufficiency  as  well  as  quality,  and  Dr.  Fletcher 
recommends  that  expert  advice  should  be  obtained 
as  to  the  best  method  of  securing  an  adequate  and 
wholesome  supply.  Other  matters  which  are  said 
to  require  attention  are  the  housing  of  the  labour- 
ing classes — a  difficult  matter  in  a  district  where 
the  ruling  agricultural  wage  is  only  12s.  per  week 
— the  abatement  of  nuisances  due  to  faulty 
middens,  and  so  forth,  and  the  provision  of  isola- 
tion hospital  accommodation.  The  East  Stow 
report  is  by  no  means  so  bad  as  many  we  have 
read,  and  the  district  council  should  feel  encour- 
aged to  undertake  the  reforms  suggested  at  the 
earliest  possible  moment,  in  the  knowledge  that 
any  financial  sacrifice  involved  will  be  amply  repaid 
in  an  improved  condition  of  the  public  health. 


Tfl  In   response   to   an    advertise- 

" Local  Candidate"  menfc  issued  some  time  a%°  bv 
Again. 


the  Dartmouth  Town  Council 
inviting  applications  for  the 
appointments  of  survevor  and  inspector  of 
nuisances,  108  candidates  presented  themselves. 
Three  of  these  were  in  due  course  selected  for 
final  consideration,  among  them  being  a  certain 
Mr.  F.  J.  Voisey,  of  Dartmouth,  an  ex-councillor. 
It  is  hardly  necessary  to  add  that  this  gentleman 
obtained  the  appointment.  We  do  not  wish  to 
repeat  here  what  we  have  so  often  said  before  as 
to  the  hardship  which  such  an  appointment  involves 
upon  other  applicants.  Mr.  Voisey  undertook,  if 
the  council  wished  it,  to  obtain  the,  certificate  of 
the  "Roval  Sanitary  Institute.  The  enthusiasm  of  the 
council  for  the  sanitary  administration  of  the  dis- 
trict was  shown  by  their  anxiety  lpst  the  appoint- 
ment as  inspector  of  nuisances  should  not  meet 
with  the  approval  of  the  Local  Government  Board. 
In  that  case  it  might  have  been  expected  that  the 
council  would  sripulate  for  a  determination  of  the 
appoint-m°nt.  Not  so,  however  :  but  the  salarv  is 
to  be  halved  !  The  duties  of  surveyor  are,  of  course, 
so  simple  that  anvone  can  perform  them,  no  sanc- 
tion of  the  Local  Government  Board  being  reouired 
to  such  an  appointment.  Some  exp'anation  should 
be  reouired  in  every  case  where  ex-councillors  are 
appointed  to  posts  of  this  kind,  and  too  great 
publicity  cannot  be  given  to  them. 
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A  Plea  for  Scientific  Research  in  the  Field  of 
Sewage  Purification. 

MR.   A.   J,   MARTIN    AT    THE    INSTITUTE    OF    SANITARY    ENGINEERS. 


On  Monday  evening  last,  at  a  meeting  of  the  Insti- 
tute of  Sanitary  Engineers,  held  under  the  chairman- 
ship of  Sir  William  Ramsay,  k.c.b..  r.u.s.,  a  paper  on 
the  above   subject  was  read  by   Mr.    A.   J.    Martin, 

M  IXST.C.E.,    F.G.S.,    F.R.SAN.T. 

Mr.  Martin  commenced  by  pointing  out  thai  in 
the  course  of  the  past  ten  years  loans  to  the  amount 
of  £18,000,000  had  been  sanctioned  for  works  of 
-ewerage  and  sewage  disposal  in  this  country.  He 
ventured  to  say  that  rarely  of  late  years  had  so  much 
public  money  been  spent  with  so  little  definit 
title  guidance.  They  had  been  groping  in  the  dark. 
Engineers  had  gone  on  designing  purification  works 
on  certain  lines,  not  because  those  lines  were  neces- 
sarily the  best,  but  because  they  had  designed  works 
in  the  same  way  before,  and  found  them  to  answer, 
and  they  did  not  care  to  run  the  risk  of  trying  oilier 
methods  of  which  they  had  had  no  experience.  That 
attitude  might  be  an  unheroic  one,  but  it  was  at 
least  a  safe  one;  and  in  the  present  state  of  our 
knowledge  an  engineer  was  hardly  justified  in  going 
very  far  beyond  the  limits  of  Iris  own  experience. 
In  the  absence  of  definite  scientific  data,  they  had 
had  to  fall  back  upon  empiricism.  There  was  no 
blinking  the  fact  that  rule  of  thumb  had  played  a 
very  large  part  in  the  field  of  sewage  disposal.  Puri- 
fication works  which  had  given  good  results  in  one 
place  had  been  slavishly  duplicated  elsewhere  to 
deal  under  different  conditions  with  a  totally  dif- 
ferent sewage.  Rules  for  tank  and  filter  ca 
had  been  applied  indiscriminately.  Controversies 
had  raged  even  with  regard  to  questions  of  fact;  and 
appeals  to   prejudice  had   been  freely  resorted  to. 

Mr.  Martin  proceeded:  In  speaking  of  the  lack  of 
scientific  data  I  have  not  lost  sight  of  the  valuable 
experimental  work  which  has  been  carried  on  by 
Leeds,,  Manchester,  Leicester,  Birmingham  ami  other 
towns,  or  of  the  generous  way  in  which  they  have 
contributed  their  results  to  the  common  stock.  Bui 
all  this  work  has  been  done  for  the  purpose  of  test- 
ing the  efficiency  of  a  particular  process  in  dealing 
with  a  particular  sewage.  The  object  in  view  has- 
been  to  arrive-  at  the  best  way  to  purify  that,  sewage, 
and  it  has  been  pathetic  to  hear  how  the  resuU  of 
these  purely  local  experiments  have  been  quoted  as 
statements  of  universal  fact.  What  I  am  now  plead- 
ing for  is  definite  scientific  research  work  carried 
out  with  the  sole  object  of  obtaining  data  of  general 
applicability.  .  .  . 

It  is  ii    that  there  is   no  other  branch   of 

engineering  which  involves  so  many  different  sciences 
as  the  purification  of  sewage.  In  addition  to  those 
structural  considerations  which  arise  in  connection 
with  every  other  engineering  work,  the  age  works 
r  has  to  do  v.ith  chemistry,  botany,  biology, 
hydraulics,  the  physical  properties  of  liquids  and 
i  inability  of  materials  under  ome- 
wliat  peculiar  conditions.    And  notv   thstanding  this, 

'   :-  'p'  "  to  hear  q  .sew  ige    : 

p"-al  argu  d  a  if  there  were  only  a  single  con- 
sideration involved  and  sewage  were  a  liquid  of 
definite-  on.    Wha1    we    want    is   a 

...t  of  data—not,  be  it  noted,  in  the  form  of  hard-and- 
-    for   tank   capacity   or   volume   of   filtering 
medium  per  unit  of  flow,  but  definite  information  a 
I   under  strictly  defined   condi- 

Chis    Lnformati n     u        ca I    be   ob- 

amid  the  welter  "f  disturbing  influences  which 

The 
i  i  im*  id-  must,  in  the  Bj   :     n 
least,   i  ,  i     a  the  laboratory      'I  here   is  a 

tendency  to  look  b  work  in  this 

tion,  but  on 
the    purificai  idoh    can     only    be 

answered   satisfacto  of  ]  ibor  pi 

.  .  . 

We  v  i  -   the  natur<      E  fh     db  ingi  -  which 

take  place  in  liquids  of  different  comp 
',!ff  r' !  '  H  -      can  be  con- 

trolled;   the  the   various-   miero-nr- 

and    ferment  in     sewage;     the     influence: 

which  stimulate  or  retard  their  activity  ;   the  amount 

■    I    in    unit    fim       p 


unit  of  surface  of  materials  of  varying  textures  and 
different  chemical  compositions ;  the  effect  of  tem- 
perature, aeration,  dilution,  and  the  presence  of  dif- 
ferent chemical  substances,  on  the  purification  pro- 
cesses in  their  various  '.stages;  the  relation  of  the 
keeping  properties  of  an  effluent  under  different  con- 
ditions to  its  chemical  compo  ition  and  biological 
contents;  the  effect  of  various  sterilising  agents  on 
the  after-history  of  an  effluent.  And  at.  every  step  of 
the  way  new  line-  of  research  will  lie  opened  up.  In 
addition  to  these  -tpotly  scientific  investigation^ 
there  is  a  great  deal  of  testing  work  which  badly 
needs  doing — to  determine,  for  instance,  the  efficiency 
of  precipitants,  the  value  and  durability  of  different 
filtering  materials,  and  the  uniformity  of  the  distri- 
bution effected  by  various  methods — all  such  tests. 
in  short,  as.  would  be  of  general  utility  as  opposed 
to  those  which  relate  to  a  particular  sewage, 

There  will,  I  think,  be  little  difficulty  in  convinc- 
ing the  most  sceptical  that  there  is  a  vast  amount, 
of  work  to  be  done,  but  the  urgency  of  the  need  may 
not  be  quite  so  apparent.  The  question  of  cost  may 
be  raised,  and  a  doubt  expressed  as  to  the  propriety 
of  carrying  on  scientific  investigations  at  the 
country's  expense.  To  those  who  take  this  attitude 
the  best,  answer  perhaps  will  he  to  remind  them  that 
we  are  spending  every  year  from  £1,500,000  to 
£2,000,000  on  works  of  sewerage  and  sewage  disposal, 
that  breakdowns  and.  consequent  lawsuits  not  infre- 
quently occur,  and  to  ask  them  whether  it  is  not 
reasonable  to  expend  a.  few  thousands  of  pounds  as 
an  insurance  again  t  such  risks.  .  .  .  But  who  is  to 
undertake  the  work  ?  I  have  already  pointed  out 
that  it  will  rarely  he  possible  to  carry  on  the  neces- 
sary investigations,  in  conjunction  with  the  every- 
day treatment  of  sewage.  The  volume  and  compo- 
sition of  ordinary  sewage  are  so  variable,  and  the 
work  of  purification  is  beset  by  so  many  disturbing 
influences,  a-  often  to  render  it.  exceedingly  diffi- 
cult to  interpret  Hie  results  obtained.  And.  apart 
fioni  this,  few  local  authorities  would  feel  justified  In 
employing  the  necessary  staff  of  observer-.  Ji  would 
obviously  be  unfair  to  expect  the  sewage  works 
manager  to  undertake  the  work.  His  responsibili- 
ties are  already  so  great,  and  his  vigilance  is  already 
so  severely  taxed,  that  he  could  not  in  justice  to  In- 
ordinary duties  undertake  the  additional  work  in- 
volved by  a  delicate  scientific  investigation.  Accu- 
rate scientific  observation,  moreover,  is  a  skilled 
occupation  demanding  special  training,  and  can  no 
more  be  carried  on  by  am  untrained  man  than  the 
duties  of  the  sewage  works  manager  himself.  .  . 
Many  of  our  great  universities  and  technical  colleges 
are  well  equipped  for  carrying  on  experimental  woH. 
of  the  kind  proposed,  and  some  of  them  have  already 
made  a  start  with  it.  But  the  funds  available  in 
this  country  for  scientific  research  are  severely 
limited,  and  it  is  doubtful  whether  .-my  university 
would  undertake  so  large  and  many-sided  an  inves- 
tigation. The  mailer  is,  after  all.  a  national  one. 
vitally  affecting  works  upon  which  a  very  large 
amount  of  public  money  i.-  being  spent  every  year, 
and  of  Errave  moment  to  tii,.  health  of  Hie.  country. 
\  Government  which  has  assumed  the  control  of  the 
work  in  question  to  the  minutest  detail  cannot 
reasonably  refuse  to  provide  the  scientific  data 
which  .are  absolutely  necessary  if  this  control  :  <■< 
he  intelligently  exercised.  .  .  . 

When  we  rem  . mhor  the  valuable  scientific  wonrk 
which  for  the  past  twenty-five  year-  has  teen  done 
by  the  State  Board  of  Health  of  Massachusetts,  the 
population  of  which  hardly  exceeds  that  of  the  Wesi 
Riding  of  Yorkshire,  it  i-  not  very  creditable  thai 
this  great  and  wealthy  country,  with  its  teeming 
population  and  it-,  tiny  river-,  should  grudge  either 
time  or  money  to  ensasre  the  success  of  the  work 
which  is  being  carried  on  for  the  protection  of  both. 
It.  is  difficult  to  appreciate  too  highly  the  thorough 
and  systematic  way  in  which  the  experimental  work 
at.  Lawrence  has  been  carried  on,  or  the  generous 
manner  in  which  the.  State.  Board  of  Health  have 
placed  their  results  -at  the  di  posa]  of  the  civilised 
world      d'h.-   r.'o-  al   Cotnmi  si i   Sev,  agi    D    posa] 
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may  or  may  not  be  a  permanent  body,  but  I  for  one 
sincerely  trust  that  before  they  bring  their  labours 
to  a  close,  some  definite  steps,  will  have  been  taken 
one  6b.fi  carrying  on  of  their  work,  innd  the 
systematic   development  of   its   scientific    side. 


The  Chaibman,  in  opening  the  discussion,  said  he 
had  to  confess  that  both  the  present  holder  of  the  office 
of  President   of  the  Local   Government    Boa  ] 

John  Burns,  and  hi  pr  lecesspT,  Mr.  Walter  Long, 
had  been  quite  sympathetic  with  regard  to  the  work 
of  the  Royal  Commission  on  Sewage  Disposal,  but 
h<  ds  of  the  Government  were  soich  as  to  malce 
it  imp       I  any  definite  action  to  be  taken.    A 

Bill  had  fted,  but  no  opportunity  ha 

introducing  it  info  Parliament.  What 
lie  wanted  to  know  was  why  should  the  attention  of 
legislators  be  taken  up  by  the  consideration  of 
abstruse  political  problems  rather  than  by  an  im- 
portant sanitary  problem  which  affected  everyone  in 
the  country  ? 

Dr.  Rideal  said  the  difficulty  with  which  they 
were  confronted  was  that  of  continuing  the  work  of 
the  Royal  Commission.  If  they  were  successful  in  get- 
ting a  President  of  the  Local  Government  Board  who 
would  promote  a  Bill  to  carry  out  the  recommenda- 
tions of  the  commission,  they  might  see  in  course  of 
time  a  central  authority  who  would  have  control  of 
the  rivers  boards,  and  it  was  that  central  authority 
that  would  carry  out  the  scientific  work  required. 
But  how  could  that  central  authority  be  financed  ? 
Hals  own  view  was  that  it  would  be  a  good  scheme  if 
the  rivers  boards,  when  appointed,  were  financed  by  the 
ratepayers.  The  different  boards  would  have  vary- 
ing problems  to  consider:  therefore,  instead  of  the 
central  authority  having  an  elaborate  laboratory  in 
London,  it  would  be  niueh  bettor  for  each  of  tfip 
rivers  boards  to  have  their  own  scientific  staff  en- 
gaged on  work  directed  to  the  aims  -and  object 
parti  c u' a  r  watershed . 

Dr.  Kenwood  thought  it  would  be  agreed  that,  a 
continuance  of  the  scientific  work  of  the  Royal  Com- 
mission was  generally  desired.  The  establishment 
of  central  laboratories  had  beer,  suggested,  but  his 
own  view  was  that  laboratories  would  be  required  on 
some  of  the  works  themselves  if  they  were  to  obtain 
proper  results.  An  enormous  number  of  analyses 
would  be  required,  and  it  seemed  to  hiim  that  these 
could  best  be  carried  out  by  those  conversant  with 
the  conditions  obtaining. 

Mr.  W.  D.  Scott-Moncrieff  observed  that  Mr. 
Martin  had  given  a  very  excellent  sketch  of  what 
they  wanted  to  know,  and  a  very  fair  risume  of  the 
practical  work  which  a  body  of  investigator.-  ought 
to  be  engaged  in. 

Mr.  .T.  D.  Watson,  chief  engineer  to  the  Birming- 
ham, Tame  and  Rea  District  Drainage  Board,  in  pro- 
posing a  vote  of  thanks  to  Air.  Martin  for  his  paper, 
said  that  what  the  latter  had  impressed  on  them 
was  a  duty  which  they  ought  to  perform.  They 
were  behind  other  countries  in  having  failed  to 
attend  to  the  matter  before.  Both  the  Germans  and 
Americans  were  ahead  of  them  in  making  investiga- 
tions into  problems  which  they  intended  to  deal 
practically  with  in  the  future.  He  had  been  amazed 
at  the  amount  of  scientific  work  done  by  the  Metro- 
politan Commission  of  New  York  in  order  to  place 
the  facts  before  the  experts  they  called  in  to  advise 
them  with  regard  to  the  disposal  of  the  sewage  of 
New  York;  and  he  thought  something  ought  to  be 
done  in  this  country  if  they  were  to  keep  their  place 
in  the  first  rank  in  such  matters.  If  there  were  so 
much  difficulty  in  getting  passed  into  law  Bills  re- 
lating to  public  health  work,  he  thought  the  Local 
Government  Board  might  set  apart  a  considerable 
sum  of  money  to  allow  of  such  questions  being  dealt 
with  in  a  scientific  manner. 

Mr.  A.  P.  I.  Cotterell  (Westminster  and  Bristol1), 
seconding  the  vote  of  thanks,  said  the  paper  was  a 
very  timely  one,  and  added  that  he  was  bound  to 
agree  as  to  the  need  for  greater  scientific  accuracy 
in  the  field  of  sewage  disposal.  At  the  same  time, 
one  could  not  but  admire  our  British  way  of  muddling 
along  on  a  system  of  trial  and  error,  for,  on  the 
whole,  they  had  learnt  a  great  deal — more,  perhaps, 
than  if  their  work  had  been  carried  out  in  the 
laboratory.  He  thought,  however,  all  felt  they  must 
have   the   proposed   central   authority. 

Air.  H.  Percy  Boulnois  (Westminster)  said  that 
while  all  appeared  to  be  agreed  as  to  the  desirability 
of  the  central  authority,  his  view  was  that  they  did 
not   want    bo   have    too    many   authorities.    They    had 


already  a  great  number.  His  .caiggestion  was  that 
the  Local  Government  Board  should  obtain  the 
necessary  powers.  They  had  a  great  deal  of  the 
machinery  ready  to  hand,  and  they  couM  start  a 
propeT  scientific  department  such  as  they  sadly 
needed.  He  agreed  that  they  could  overdo  things 
in  the  matter  of  scientific  investigation  ;  they  must 
not  overlook  the  practical  side.  There  had,  for 
instance,  been  much  scientific  research  in  both 
France  and  America  with  regard  to  the  question  of 
roads,  but  in  both  those  countries  the  road 
in  a  terrible  condition.  There  had  not  been  thai, 
same  research  into  roads  here,  and  yet  our  highways 
were,  he  thought,  the  finest  in  the  world.  He  agreed, 
however,  that  there  must  be  further  scientific  in- 
vestigation, but  he  hoped,  as  he  had  said, 
would  be  no  increase  in  the  number  of  authorities. 

Dr.  McGowan  said  he  did  not  think  they  need 
ever  be  afraid  of  scientific  investigation  being  over- 
done in  this  country.  (Laughter.)  He  thought  that 
what  was  needed  was  an  effort  to  persuade  the  Alan 
in  the  Street  that  the  points  Mr.  Martin  had  raised 
w^ere  really  of  the  first  importance  to  the  well-being 
of  the  country. 

The  vote  of  thank;   was  carried. 

Air.  Martin,  in  reply,  said  it  would  be  futile  to 
enter  into  a  discussion  as  to  the  relative  place-,  of 
science  and  practice;  one  could  not  do  without  either 
if  satisfactory  progress  was  to  be  made.  Both  Dr. 
Rideal  and  Dr.  Kenwood  rather  shied  at  the  idea  of 
a  central  investigating  department,  and  seemed  to 
incline  to  having  departments  in  the  various  dis- 
tricts. He  thought,  however,  they  were  going  a 
little  too  fast;  his  own  view  was  that  before  they  got 
down  to  dealing  with  particular  sewages,  there  was 
an  enormous  amount  of  fundamental  work  to  be 
done.  A-  to  the  difficulty  of  getting  Parliament,  in 
the  congested  state  of  public  business,  to  do  any- 
thing Jin  the  matter  so  far  as  the  formation  of  a 
central  authority  was  concerned,  that  was  only  pos- 
sible with  the  assistance  of  Parliament ;  but.  it  ought 
not.  in  his  view,  to  be  difficult  for  a  responsible 
Minister  to  provide  the  necessary  facilities  by  means 
of  a  Government  grant. 

On  the  proposition  of  Afr.  Boulnois.  a  vote  of 
thanks  was  accorded  to  the  chairman,  and  the 
meeting   terminated. 


Amman  Valley  Sewerage At,  a  special  meeting  of 

the  Cwmamman  Urban  District  Council  recently  the 
report  of  the  committee  appointed  by  the  different 
councils  interested  to  formulate  a  joint  sewerage 
'scheme  for  Pontardawe.  Cwmamman  and  Amman- 
ford was  adopted,  subject  to  the  deletion  of  the 
clause  including  Brynamman. 

The  Tavistock  Arbitration  Award,— Air  A.  J.  Ram, 
the  arbitrator  in  the  proceedings  between  the  Tavis- 
tock Urban  District  Council  and  the  Duke  of  Bed- 
ford for  the  purchase  of  certain  of  the  lattor's  large 
public  properties,  ha-  fixed  the  purchase  price  at 
£30,726.  The  value  put  on  the  properties  bv  the 
agent  of  the  Duke  of  Bedford  was  £52.344,  while  the 
council  offered  £18,500.  The  properties  concerned 
include  the  waterworks,  the  markets,  and  the  town 
hall. 

Railways  and  Road  Vehicles,— General  opposition 
by  the  districts  concerned  will  be  offered  to  the 
clauses  of  the  London  and  South-Western  Railway 
Bill.  1913,  by  which  the  company  seek  power  to  own. 
work,  and  use  road  vehicles,  moved  by  animal  or 
mechanical  power,  for  the  conveyance  of  persons, 
luggage,  and  goods  to  or  from  the;r  stations  or 
otherwise.  Apparently  there  is  no  limit  to  the  weight 
of  goods  that  may  be  carried  or  to  the  number  of 
trailers  that  may  be  used.  The  Surrey  County 
Council  are  recommended  by  their  Parliamentary 
Committee  to  petition  against  the  clauses  on  the 
main  ground  that  this  unprecedented  addition  to  the 
statutory  powers  of  a  railway  company,  involving  a 
serious  increase  of  heavy  motor  traffic  on  the  roads, 
should  not  be  authorised  by  Parliament  until  the 
suggested  amendment  of  the  highway  law,  to  meet 
modern  conditions  and  requirements,  of  road  traffic, 
have  been  considered  and  settled  by  Parliament.  In 
the  alternative,  protective  clauses  should  be  inserted 
giving  the  highway  authorities  power  to  register  and 
license  road  vehicles,  to  regulate  the  routes  and 
conditions  of  traffic,  and  to  obtain  some  contribu- 
tion towards  the  increased  cost  of  mad  ma inte nance 
resulting   therefrom. 
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London  Street  Pavings. 

METROPOLITAN    COMMITTEE'S    TENTH    ANNUAL    REPORT. 


The  Metropolitan  Paving  Committee  have  issued 
their  tenth  annual  report  relative  to  the  paving  works 
carried  out  in  the  County  of  London  by  various  road 
authorities,  compiled  from  information  furnished  by 
the  engineers  to  the  various  authorities  concerned. 
It  may  be  recalled  that  the  committee  was  formed 
as  the  result  of  a  conference  of  representatives  of  the 
metropolitan  borough  councils  held  at  the  Westminster 
City  Hail  on  January  8,  1903,  for  the  purpose  of 
considering  the  general  question  of  materials  and 
means  of  paving  the  streets  of  London.  The  informa- 
tion furnished  in  the  returns  on  which  this  report 
is  based  relates  to  practically  all  the  best-known 
descriptions  of  paving,  the  method  of  laying,  the 
period  the  paving  has  lasted,  cost  of  laying,  effect  of 
motor-omnibus  traffic  on  the  roadway,  saving  on  tar- 
sprayed  roads,  and  other  details. 

The  chief  features  of  this  year's  return  may  be  very 
briefly  summarised  as  follows:  — 

Principal  Kind  of  Paving  Laid. — The  bulk  of  the 
paving  laid  down  in  the  districts  mentioned  in  the 
returns  during  the  year  appears  to  have  been  creosoted 
soft  wood,  although  in  some  instances  other  kinds 
of  paving  predonrnated.  Large  areas  of  tar-macadam 
were  laid  in  some  districts,  principally  in  limited 
traffic  residential  and  business  streets,  while  a  large 
amount  of  tar-spraying  has  also  been  undertaken. 

Foundation. — In  some  boroughs  a  foundation  of 
Portland  cement  concrete  9  in.  thick  (in  one  case  12  in.) 
has  been  adopted,  while  in  others  a  6-in.  foundation 
has  been  deemed  sufficient.  There  is  a  decided 
tendency  to  increase  the  thickness  of  concrete  foun- 
dation, owing  to  the  detrimental  effect  of  heavy  motor 
traffic. 

Effect  of  Motor  Traffic. — Motor  traffic  is  considered 
to  be  detrimental  to  macadam-paved  roads,  and  the 
majority  of  the  borough  surveyors  are  of  opinion  that 
motor  traffic  has  increased  the  cost  of  the  upkeep  of 
the  roads.  A  digest  of  the  replies  received  from  the 
surveyors  of  various  metropolitan  boroughs  to  the 
committee's  inquiry  as  to  whether  the  increase  of 
motor  traffic  has  had  the  effect  of  increasing  the  cost 
of  paving  and  mainta'ning  the  roads  in  their  borough 
is  appended  to  this  report. 

Saving  on  Tar-Sprayed  Roads.— Considerable  saving 
continues  to  take  place  in  those  boroughs  where  the 
tar-spraying. of  macadam  roads  is  largely  undertaken. 
From  the  appended  information  it  will  be  seen  that 
a  very  considerable  saving  has  been  effected  in  the 
boroughs  of  Fulham,  Greenwich,  Hammersmith  and 
Wandsworth  in  the  cost  of  scavenging,  watering  and 
maintenance  of  highways  since  the  adoption  of  the 
system  of  tar-spraying  macadamised  roads.  It  is, 
moreover,  generally  agreed  that  a  great  improvement 
in  the  road  results  from  tar-spraying. 

The  returns  sent  in  during  the  past  year  have  been 
put  in  tabulated  form,  and  may  be  briefly  summarised 
as  follows :  — 

GREENWICH. 

Some  3,600  super,  yds.  of  tarred  macadam,  4  in.  deep, 
were  laid  in  this  borough.  The  macadam  was  con- 
solidated with  the  steam  roller  and  laid  on  an  old 
foundation,  the  subsoil  being  gravel.  The  cost  of 
laying  per  yard  super,  was  3s.  3d.  without  foundation, 
the  work  being  carried  out  by  the  local  authority. 
The  surveyor  mentions  that  47,227  super,  yds.  have 
been  tar-sprayed  in  the  borough  at  a  total  cost  of 
£463   19s.   9d. 

HAMMERSMITH. 

In  Stamford  Brook-road  tar-macadam,  composed  of 
Trinidad  Lake  bitumen  and  granite  m:xed,  3  in.  thick, 
with  a  -eal:ng  coal  of  refined  Trinidad  Lake  bitumen, 
was  laid  on  a  foundation  of  old  macadam  at  a  cost 
of  3s.  9d.  per  yard  super  In  another  thoroughfare, 
with  limited  traffic,  tarred-slag  macadam,  3  in.  thick, 
was  laid  on  an  old  foundation  at  a  cost  of  2s.  9d. 
per  yard  super.  In  this  borough  275.164  super,  yds. 
have  been  tar-sprayed  at  a  cost  of  £602  5s.  8d. 

HAMPSTEAD. 

Hard  and  soft  wood,  lithofalt  block  paving,  ltho- 
mac  paving  and  tar-macadam  were  laid  in  this 
borough  during  the  past  year.  The  8-in.  by  3-in.  by 
4-in.  creosoted  deal  blocks  were  laid  with  close  joints 
run  in  with  a  mixture  of  boiling  pitch  and  creosote 
oil,  grouted  with  Portland  cement  and   top  dressed 


with  fine  shingle  on  an  old  6-in.  foundation  broken 
up  and  a  new  Portland  cement  foundation  9  in.  thick, 
including  1  in.  floating  formed.  The  foundation  was 
laid  by  the  local  authority,  the  paving  by  a  contractor 
at  a  cost  of  from  5s.  7id.  to  5s.  8d.  per  yard  super. 
without  foundation.  The  4-in.  Jarrah  blocks  which 
this  paving  replaced  had  been  down  for  eleven  years 
in  these  heavy  traffic  roads.  In  Heath-street,  where 
the  traffic  is  limited,  these  blocks  were  laid  in  the 
same  manner  on  an  existing  foundation  made  good 
and  refloated  with  Portland  cement  and  sand,  at  a 
cost  of  7s.  per  yard  super.,  including  the  work  of 
remaking  the  foundation.  The  5-in.  deal  blocks 
which  this  paving  replaced  had  been  down  nineteen 
years. 

In  Finehley-road,  a  heavy  traffic  thoroughfare,  8-in. 
by  3-in.  by  3J-in.  sectional  Jarrah  blocks  were  laid, 
the  courses  divided  by  fillets  of  Jin.  in  depth  and 
,'j  in.  in  thickness,  the  joints  being  filled  in  with  a 
mixture  of  boiling  bitumen.  They  were  laid  on  an 
existing  foundation  made  up  to  the  proper  level  with 
Portland  cement  concrete,  and  refloated  with  Portland 
cement  and  sand  at  a  cost  of  13s.  6d.,  including  the 
cost  of  the  work  of  remaking  the  foundation.  The 
Jarrah  blocks  wdiich  this  paving  replaced  had  been 
down  eleven  and  twelve  years.  The  surveyor  states 
that  this  sectional  block  paving  has  proved  /ery  satis- 
factory after  an  experience  of  seven  years ;  he  wear 
is  smooth  and  even,  and  there  is  no  corrugation  of 
the  paving  as  in  ordinary  hardwood  paving. 

Lithofalt  blocks,  9  in.  by  4^  in.  by  ljin.,  were  laid 
in  Belsize-road,  where  the  traffic  is  considerable.  They 
were  laid  on  wet  floating,  on  an  existing  foundation, 
made  up  to  suit  the  new  paving.  The  blocks  were 
supplied  by  a  contractor,  and  the  work  was  executed 
by  the  local  authority,  the  cost  per  yard  super,  being 
7s.  Id.  with  foundation. 

Lithomae  paving,  2  in.  in  thickness,  was  laid  in 
College-crescent,  where  the  traffic  is  considerable,  at 
a  cost  of  r>s.  Id.  per  yard  super,  with  foundation. 

HOLBORN. 

Most  of  the  paving  laid  in  this  borough  consisted 
of  compressed  rock  asphalt  2  in.  thick,  the  Portland 
cement  concrete  foundation  being,  in  nearly  every 
case,  9  in.  thick.  The  rock  asphalt  was  compressed 
with  heated  pelons,  the  cost  per  yard  super,  varying 
from  10s.  2d.  to  13s.  9d.  with  foundation,  and  9s.  to 
9s.  3d.  without  foundation.  This  paving  has  worn 
well.  Some  Trinidad  Lake  asphalt  macadam,  3  in. 
thick,  was  laid  at  a  cost  of  4s.  9d.  per  yard  super, 
without  foundation. 

In  Chancery-lane,  where  the  traffic  is,  of  course, 
considerable,  creosoted  Swedish  deal  blocks,  3  in.  by 
9  in.  by  5  in.  have  been  laid  in  pitch  grout  finished  in 
cement,  joints  T',;  in.  in  thickness,  on  a  Portland 
cement  concrete  foundation,  9  in.  to  11  in.  in  thickness, 
at  a  cost  of  13s.  3d.  per  yard  super,  with  foundation, 
and  7s.  7d.  without  foundation,  the  annual  cost  of 
maintenance  per  yard  super,  being  Is. 

KENSINGTON. 

The  return  from  this  borough  contains  particulars 
of  a  new  description  of  paving — namely,  camphor 
wood  blocks,  9  in.  by  3  in.  by  4  in.,  grouted  tar  pitch 
and  cement,  and  laid  on  a  6-in.  Portland  cement  con- 
crete foundation  at  a  cost  of  lis.  3d.  without  founda- 
tion. 

Creosoted  deal  blocks,  8  in.  by  3  in.  by  4  in.  or  4*  in. 
or  5  in.,  were  laid,  grouted  tar  pitch  and  cement  on 
a  6-in.  Portland  cement  concrete  foundation,  at  a  cost 
of  from  9s.  2d.  to  10s.  3d.  with  foundation,  and 
6s.  8id.  to  7s.  4M.  without  foundation.  In  Notting 
Hill  Gate  the  wood  paving  which  this  paving  replaced 
had  been  down  twelve  years,  and  in  residential 
thoroughfares  the  paving  replaced  wood  paving  which 
had  been  laid  from  sixteen  to  twenty  years  pre- 
viously. 

Kensington  asphalt  clinker  blocks  were  laid  in  resi- 
dential thoroughfares  by  the  local  authority. 

LONDON  COUNTY  COUNCIL. 

In  Bridge-street  and  Church-street,  Greenwich — very 
heavy  trafficked  thoroughfares — the  county  council 
have  laid  3-in.  by  9-in.  by  5-in.  Jarrah  wood  blocks 
in  pitch  on  a  9-in.  concrete  foundation,  at  a  cost  of 
15s.  6d.  with  foundation    and  12s.  9d.  without  founda- 
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tion.  ft  would  appear  from  the  return  that  even  in 
the  case  of  a  new  side  street,  between  Tufton-street 
and  Smith-square,  Westminster,  the  council  have  con- 
sidered it  desirable  to  place  a  9-in.  concrete  foundation 
und<  r  the  Sin.  of  asphalt. 

CITY    OF    LONDON. 

In  the  City  of  London  rather  more  asphalt  than 
wood  wa-  laid  during  the  period  under  review.  The 
2',-in.  natural  rock  asphalt  was  compressed  in  situ, 
and  laid  on  a  9-in.  Portland  cement  concrete  founda- 
tion at  a  cost  of  from  13s.  Gd.  to  15s.  6d.  per  yard 
super,  with  foundation,  and  10s.  to  10s.  9d.  without 
foundation,  the  annual  cost  of  maintenance  varying 
from  6d.  to  Is.  9d.  per  yard  super. 

Creosoted  dea]  blocks,  3 in.  by  5 in.  by  Bin.,  the 
joints  being  filled  in  with  a  boiling  mixture  of  pitch 
and  oil,  were  Laid,  in  the  case  of  Bishopsgate-street, 
on  a  9-in.  Portland  cement  concrete  foundation  with 
3 in.  of  broken  brick  rubbish  under.  In  Creechurch- 
lane  and  Northumberland-alley,  Fenchurch-street.  a 
Portland  cement  concrete  foundation  of  8  in.  and  6  in. 
respectively  was  considered  sufficient.  The  engineer 
states  that  the  repaying  in  Bishopsgate  is  consequent 
upon  a  widening  of  the  street,  and  that  the  paving 
was  originally  laid  in  1874.  and  repaired  from  time 
to  time.  The  cost  of  this  soft  wood  is  from  10s.  to 
lis.  7d.  per  yard  super,  with  foundation,  and  from 
7s.  6d.  to  8s.  without  foundation.  The  annual  cosil  of 
maintenance  is  Is.  per  yard  super,  in  Bishopsgate  and 
61d.  per  yard  super,  in  the  two  other  streets. 

ST.    MARYLEBONE. 

In  Wimpole-street  and  neighbourhood  a  large  area 
of  new  wood  pavement  was  laid  by  this  council  in 
the  year  1911,  the  material  employed  being  creosoted 
yellow  deal  blocks,  5  in.  by  3  in.  by  9  in.,  laid  close 
jointed,  and  grouted  with  pitch  and  creosote  oil  on 
a  6-in.  cement  concrete  foundation.  The  work  was 
carried  out  by  the  council  with  direct  labour,  at  a 
cost  per  yard  super,  of  from  13s.  Hid.  to  14s.  6d.  with 
foundation.  The  same  material  laid  in  the  same  way 
was  used  for  considerable  areas  of  pavement  renewals, 
the  work  being  done  by  the  looal  authority  at  a  cost 
per  yard  super,  of  from  7s.  ll^d.  to  10s.  6Jd.  without 
foundation;  56  000  super,  yds.  were  tar-sprayed  at  a 
cost  of  l§d.  per  super,  yard. 

Large  areas  of  tar-macadam  were  laid  in  limited 
traffic  res.dential  streets.  This  was  laid  to  a  depth 
of  4i  in.  when  finished,  bedded  on  the  old  macadam 
foundation.  The  work  was  done  by  contract  at  a  cost 
of  from  4s.  to  4s.  7d.  per  super,  yard  without  founda- 
tion. 

ST.    PANCRAS. 

The  2-in.  asphalt  laid  in  this  borough,  at  a  cost  of 
lis.  4d.  per  yard  super,  with  foundation,  and  8s.  3d. 
without  foundat  on,  replaced  5-in.  Jarrah  blocks  which 
had  been  down  twelve  years  in  Upper  Woburn-place, 
a  thoroughfare  carrying  considerable  traffic. 

In  Seymour-street,  where  there  is  also  considerable 
traffic,  5-in.  by  3-in.  by  9-in.  creosoted  deal  blocks 
were  laid,  and  half  pitch-grouted  with  lath  joints 
on  a  12- in.  Portland  cement  concrete  foundation, 
at  a  cost  of  15s.  6d.  with  foundation,  atnd  8s.  4d. 
without  foundation.  This,  paving  replaced  4-in. 
Jarrah  blocks  which  had  been  down  sixteen  years. 

In  Gordon-square,  where  the  traffic  is  limited  in 
extent,  5-in.  by  3-in.  by  8-in.  creosoted  deal  blocks 
were  laid,  dipped  in  pitch  and  oil,  on  an  old  concrete 
foundation,  at  a  cost  of  8s.  lOJd.  with  foundation,  and 
6s.  lid.  without  foundation,  replacing  5-in.  Jarrah 
blocks  which  had  been  down  nineteen  years. 

WANDSWORTH. 

In  this  borough  large  areas  of  creosoted  soft  wood 
blocks  8  in.  by  3  in.  by  5  in.,  were  laid,  dipped  in  a 
mixture  of  tar  and  pitch,  and  grouted  with  Portland 
cement  mortar  on  a  6-in.  Portland  cement  concrete 
foundation.  The  cost  is  not  given  in  the  return,  as 
the  contract  included  other  works  in  a  lump  sum,  but 
the  price  in  the  schedule  attached  to  the  contract 
was  lis.  6d.  per  square  yard  for  extra  work. 

CITY    OF    WESTMINSTER. 

The  return  from  the  City  of  Westminster  deals  with 
creosoted  pine  blocks  and  combined  strip  paving.  The 
blocks  were  la:d  close  jointed,  grouted  with  a  mixture 
of  boiling  pitch  and  creosote  oil,  and  after  with 
cement  grout,  top-dressed  with  f-in.  ballast  on  a  6-in. 
Portland  cement  concrete  foundation,  and  Ailing  in 
places  floated  with  1-in.  floating.  The  cost  of  the  pine 
blocks  varied  from  10s.  5d.  to  12s.  7^d.  per  super,  yard 
with  foundation,  and  from  7s.  9d.  to  Ss.  9d.  without 
foundation,   while    the    cost    of   the    combined    strip 


paving  is  given  at  from  8s.  5d.  to  12s.  9d.  with  foun- 
dation. 

EFFECT   CF   MOTOR   TRAFFIC   OX   COST   OF 
PAVING   AND   MAINTAINING  ROADS. 

The  committee,  having  boon  informed  that  in  order 
to  withstand  the  greater  weight  and  strain  which  is 
now  imposed  on  road  foundations  due  to  the  increase 
of  motor  omnibuses  and  other  heavy  mechanically 
propelled  vehicles,  it  had  been  found  necessary  in 
many  cases  to  increase  the  thickness  of  the  concrete 
foundation,  invited  an  expression  of  opinion  from 
the  surveyors  of  the  various  metropolitan 'boroughs 
on  the  subject  of  whether  the  increase  of  motor  traffic 
has  had  the  effect  of  increasing  the  cost  of  paving 
and  maintaining  the  roads  in  their  respective 
boroughs. 

The  following  is  a  digest  of  the  replies  received:  — 

Batter  sea. — Have  the  subject  under  consideration, 
and  will  be  shortly  issuing  a  report  on  the  subject. 

Bermondsey. — In  consequence  of  the  motor  omni- 
buses and  other  heavy  mechanically  propelled  vehicles 
it  has  been  found  necessary  to  increase  the  thickness 
of  concrete  of  the  carriageway  from  6  in.  up  to  9  in., 
or  even  12  in.  in  some  cases,  thus  considerably  in- 
creasing the  cost  of  construction. 

Fulham. — Motor  traffic  has  had  the  effect  of,  if  any- 
thing, decreasing  the  cost  of  maintenance  of  wood- 
paved  roads.    A  record  of  the  wear  is  as  follows:  — 

Fulham  Road  (near  Starnfurd  Bridge)  : — 

„   .  No.  of  years         Rate  nf  wear  per 

ual'e-  laid.                         annum. 

September,  1902        ...      JO  0'209  in.,  relaid  1904. 

July,  19.  7       3  0-l7in. 

Juue,  1912       8  0)36  in. 

]);i«'cs  Road  (part)  :  — 

(a)  September,  19o2 ...  7  O'lSin. 

(b)  September,  1902...  11$  0-14  in.,  relaid  1905. 
(a)  July,  lai?              ...  11  0'12iu. 

(u)  June,  1912  ...    '16         0'103in. 

Lillie  Road  (a  section)  :  — 

September,  1902        ...       71  0'192  in. 

July,  1907        Hi  C1n6  in.,  relaid  Aug.,  1907. 

June,  1912       5  0-12bin. 

On  water-bound  macadam  roads  motor  traffic  has 
effected  considerable  damage  and  disintegra'ed  the 
surface,  but  the  roads  that  have  been  so  effected  have 
been  re-made  with  bituminous  macadam,  and  the 
result  is  that  the  cost  of  maintenance  of  such  treated 
roads  now  submitted  to  motor  traffic  is  not  more,  if 
as  much,  as  the  water-bound  surface  previous  to  the 
motor  traffic  coming  upon  it.  The  scavenging  has 
been  considerably  reduced.  A  record  of  the  manure 
and  refuse  taken  in  one  week  on  the  whole  of  the 
wood-paved  roads  in  Fulham  in  1909  was  85  tons 
2  cwts.  3  qrs.  According  to  the  meteorological  Teport 
rain  fell  on  two  days  to  the  extent  of  011  in.  and 
0  16  in.  respectively.  In  the  same  month,  two  years 
later,  the  record  was  64  tons— that  is  a  reduction  of 
20  tons,  or  equal  to  1,000  tons  per  annum.  The  motor 
traffic  soon  finds  out  any  weak  spots  in  the  wood 
paving,  and  these  are  repaired  immediately.  This 
appears  to  increase  the  number  of  repairs,  but,  as 
will  be  seen  from  the  actual  wear  in  the  depth  of  the 
material,  the  life  of  the  wood  paving  is  considerably 
increased,  and  more  than  compensates  for  the  in- 
creased cost  of  repair.  The  concrete  foundations  have 
withstood  the  motor  traffic  very  satisfactorily,  and 
where  there  have  been  any  weaknesses  the  motor 
traffic  very  soon  discovers  it.  Except  for  the  making 
good  of  these  weak  places  there  does  not  appear  to 
be  any  cause  for  complaint. 

Finsbury. — The  surveyor  cannot  say  that  the  motor 
traffic  has  increased  the  cost  of  road  maintenance 
in  this  borough.  Practically  the  whole  of  the  roads 
used  by  motor  traction  are  roads  paved  with  granite, 
wood  or  asphalt  on  from  9  in.  and  upwards  of  Portland 
cement  concrete. 

Greenwich.— There  is  an  increasing  charge  for  main- 
tenance of  all  roads,  perhaps  not  so  much  on  granite- 
sett  and  wood-paved  as  macadamised  roads.  There 
is  no  doubt  that  the  greater  weight  is  causing  great 
damage  to  the  old  concrete  foundations,  which  were 
never  put  in  to  carry  such  traffic,  and  the  increased 
load  and   speed   is   causing  greater  vibration. 

Hackney.— Great  increase  of  motor  traffic  has 
necessitated  constant  attention  to  the  roads  over  wh'ch 
such  traffic  passes,  and  the  expenditure  of  consider- 
able sums  of  money  on  their  maintenance,  renewal 
and  repair.  Roads  which,  until  the  advent  of  motor 
traffic,  were  in   good  condition  are  now  having  their 
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surfaces  destroved  and  their  foundations  disintegrated, 
while  others  have  had  to  be  entirely  re-made  with 
more  lasting  materials.  Where  this  has  not  been 
necessary  up  to  the  present  time  it  has  been  found 
that  the  usual  life  of  the  road  has  been  considerably 
curtailed— even  to  the  extent  of  25  per  cent.  Founda- 
tions of  Portland  cement  concrete,  which  were  suffi- 
cient a  few  years  ago,  are  now  quite  inadequate ;  and 
in  all  renewals  where  defects  have  l>een  found,  and 
in  new  work  undertaken,  the  foundations  are  now 
increased  in  depth  by  50  per  cent. 

Hammersmith.— Since  the  more  general  use  of  motor 
omnibuses  and  other  heavy  mechanically  propelled 
vehicles  the  Hammersmith  Borough  Council  has  in- 
creased the  thickness  of  concrete  foundation  in  wood- 
paved  roadways  from  6  in.  to  Sin.  The  increase  of 
motor  traffic  has  undoubtedly  added  to  the  cost  of 
construction  of  all  classes  of  roads.  As  regards  main- 
tenance, on  wood-paved  roads  the  surveyor  thinks 
that  time  will  prove  decreased  cost,  inasmuch  as  the 
life  of  the  wood  will  be  slightly  lengthened ;  but  on 
all  other  roads  he  considers  the  expense  is  largely 
increased. 

Hampstead  — Motor-omnibus  traffic-  has  considerably 
increased  the  charges  for  maintenance  of  all  classes 
of  roads.  With  regard  to  wood-paved  roads,  the  life 
of  the  paving  has  undoubtedly  been  reduced  one  or 
two  years  in  consequence  of  this  traffic,  and  the  depth 
of  the  concrete  foundation  has  had  to  be  increased 
from  6  in.  to  9  in.  Two  new  'bus  routes  have  recently 
been  opened  over  macadam  roads  which  me  quite 
unsuited  to  this  traffic,  and  it  will  be  necessary  to  at 
once  spend  a  little  over  £6,000  in  wood  and  other 
paving  to  meet  the  requirements  of  this  traffic.  The 
additional  cost  of  the  road  maintenance  in  this 
borough  for  the  past  two  years,  caused  by  motor-'bus 
traffic,  has  been  about  £5,000  per  annum. 

Holborn.—  There  is  no  doubt  that  motor  traffic  has 
increased  the  cost  of  the  upkeep  of  roads.  Apart  from 
motor  omnibuses  and  motor  vehicles  used  for  com- 
mercial purposes  the  main  roads  have  to  carry  very 
heavy  burdens  in  the  shape  of  traction  engines  and 
lorries,  and  the  foundations  of  many  roads  are  not 
strong  enough  to  bear  such  enormous  weights.  In 
place  of  a  concrete  foundation  6  in.  thick,  which  wa.3 
sufficient  ten  years  ago,  the  Holborn  Borough  Council 
are  now  putting  in  Portland  cement  foundations  12in. 
in  thickness. 

Lewisham. — There  is  no  doubt  whatever  that  the 
heavy  motor  traffic  of  the  present  day  is  very  mate- 
rially increasing  the  cost  of  maintenance  of  roads. 
The  "twin-tyred  vehicles,  such  as  motor  omnibuses, 
create  a  partial  vacuum  between  tyres,  and  suck  the 
-■urface  of  the  roads  upwards.  This,  of  course,  has  a 
bad  effect  on  wood  paving,  but  an  infinitely  worse  effect 
on  water-bound  macadam  roads,  where  the  surveyor 
has  seen  stones  pulled  out  by  this  influence.  The 
heavier  motor  traffic,  such  as  steam  lorries,  is  un- 
doubtedly damaging  the  foundations  of  many  roads, 
and  it  has  become  necessary  to  increase  the  thickness 
of  the  concrete.  Of  course,  this  is  impossible  in  roads 
which  are  already  paved  without  breaking  up  the 
entire  job,  but  in  laying  new  paved  roads  the  sur- 
veyor is  providing  an  additional  depth  of  concrete. 

City  of  London— -Due  to  the  increase  of  motor 
vehicles,  the  existing  foundations  of  many  of  the 
main  thoroughfares  are  not  of  sufficient  strength  to 
withstand  the  weight  and  strain  now  imposed  upon 
them ;  and  the  city  engineer  considers  that  the  mini- 
mum thickness  of  the  concrete  foundation  should  be 
9  in. 

St.  Mart/hhone.— It  does  not  appear  that  the  cost  of 
maintaining  wood-paved  roads  in  this  borough  has 
been  increased  in  consequence  of  their  being  traversed 
by  motor  vehicles,  although  recently  this  council  have 
increased  the  depth  of  concrete  foundations  for  wood 
paving  in  the  more  important  thoroughfares  from  Gin. 
to  8  in.  and  10  in.  The  effect  of  motor  traffic  on  mac- 
adam roads,  in  the  more  frequented  thoroughfares, 
i  thai  the  roads  have  had  to  be  re-coated 
annually,  and  in  order  to  counteract  this  the  council 
have  been  extensively  substituting  tar-macadam  for 
macadam.  Quite  recently  the  London  General  Omni- 
bu-  Company  inaugurated  a  new  service  of  motor 
vehicle-    traversing   an    important  water-bound 

1  in  the  borough,  with  the  effect  that  it  will 
have  to  I  I   within  a  very  short  period;   and 

another  i  indei  similar  condition  .  I  a     aa  : 

It  with  by  the  council  as  a  matter  of  urgei 
Si.    Pancras.-Ma.ny    wood-paved    streets    in    this 
borough  have  either  already  been  injured    or  shortly 
will  be,  1  .  Tic  breaking  up  th  foun- 


dation insufficiently  strong  to  cany  the  traffic.  The 
St.  Pan-eras  Borough  Council  have  recently  had  to 
re-form  the  concrete  foundation  of  Seymour-street 
when  repaving  it.  The  original  concrete  foundation 
was  about  6  in.  thick,  and  for  many  years  it  proved 
sufficient  to  carry  the  very  heavy  ordinary  traffic  of 
the  street,  but  as  soon  as  two  services  of  motor  'buses 
began  running,  the  -urface  in  many  places  showed 
indication  of  subsidence,  and  on  examination  the  con- 
crete was  found  to  be  completely  broken  up,  and  it 
wras  found  necessary  at  the  time  of  repaving  the  sfo 
to  form  a  new  concrete  foundation  which  has  been 
put  down  12  in.  thick.  The  additional  cost  in  this 
street  alone  of  removing  the  old  foundation,  carting 
rubbish  to  shoot,  and  providing  a  new  foundation, 
amounted  to  about  £2,600,  being  about  40  per  cent  of 
the  total  cost  of  the  job.  In  Great  College-street  they 
have  a  daily  and  very  frequent  traffic  of  a  motor 
m  wagon,  and  the  condition  ol  the  granite  paving 
in  this  case  indicates  the  destruction  of  the  founda- 
tion. A  short  section  of  this  was  opened  up  laal 
summer,  and  a  new  foundation  formed,  and  the  road 
repaved,  but  a  considerably  longer  length  of  this  and 
adjoining  streets  will  require  the  same  treatment  at 
an  estimated  cost  of  £1,200,  necessitated  entirely  by 
this  motor  traffic.  On  macadam  roads  the  motor-'bus 
traffic  is  terribly  destructive;  the  increased  cost  of 
maintenance  will  be  an  item  of  very  considerable 
amount,  and  brings  one  to  the  conclusion  that  a  water- 
bound  macadam  road  is  entirely  unsuitable  for  motor- 
omnibus  traffic,  and  yet  such  traffic  cannot  be  for- 
bidden the  use  of  macadam  roads.  The  convenience 
of  motor  omnibuses  as  a  means  of  public  traffic  is 
such  as  to  render  it  improbable  that  even  if  the  power 
existed  they  would  be  debarred  from  using  such  roads. 
It  therefore  follows  that  such  roads  should  be  paved 
with  other  material  than  water-bound  macadam,  so 
as  to  carry  without  destruction  this  traffic.  The  cost 
of  repaving  these  roads  is  formidable,  and  hence  the 
claim  of  the  local  authorities  that  grants  should  be 
made  by  the  Road  Board  from  the  fund  provided  by 
the  petrol  tax  towards  the  necessary  expenditure  in 
London  ias  well  as  on  provincial  county  roach. 

Paddington. — In  recent  years,  when  renewing  wood- 
paved  carriageways,  and  where  the  existing  concrete 
foundation,  &c,  originally  about  Tin.  deep,  has  been 
found  to  be  defective,  they  have  been  replaced  with 
concrete,  &c,  of  a  thickness  of  from  10  in.  to  13  in. 
There  can  be  no  doubt  the  increased  amount,  the 
greater  weight  and  the  greater  speed  of  vehicular 
traffic  have  caused  an  increase  in  recent  years  in  the 
cost  of  maintaining  carriageways. 

Poplar. — The  increase  of  motor  traffic  has  certainly 
had  the  effect  of  increasing  the  cost  of  road  main- 
tenance. 

Southwarl. — The  increase  of  motor  traffic  has  had 
the  effect  of  increasing  the  cost  of  paving  and  main- 
taining the  roads  in  this  borough,  but  it  is  not  pos- 
sible at  present  to  give  actual  details  as  to  the  cost. 

City  of  Westminster. — The  city  council  last  year 
approved  an  alteration  in  their  specification  for  paving 
work  to  provide  for  the  laying  of  8  in.  of  concrete 
foundation  and  1  in.  of  floatmg.  instead  of  6  in.  of 
concrete  and  1  in.  of  floating  formerly  specified — this, 
of  course,  only  to  apply  in  cases  where  new  concrete 
foundation  is  laid.  In  the  opinion  of  the  city  engineer 
the  increase  of  motor  traffic  prejudicially  affects 
macadam  roads,  and,  perhaps  to  some  slight  extent, 
asphalt  roads  also;  but  he  does  not  think  that  as  a 
result  of  motor  traffic  in  Westminster  there  has  been 
any  increase  in  cost  of  maintaining  wood-paved  roads 
originally  laid  on  present-approved  method;. 

Woolwich . — On  the  motor-'bus  route  from  Lee  Green 
to  Siclcup  through  Lltham.  which  is  still  an  ordinary 
water-bound  macadam  and  tar---pra3Ted  road,  the  extra 
wear  has  been  very  considerable,  and  the  Woolwich 
Borough  Council  is  now  eons'dering  the  advisability 
of  adopting  a  more  durable  paving  to  withstand  the 
modern  traffic. 


"The  Surveyor"  in  the  Colonies.— We  acknowledge 
with  pleasure  the  receipt  of  the  following  letter  from 
Mr.  F.  McA-rthur,  the  city  engineer  of  Regina,  Sask., 
Canada.  Incidentally,  it  throws  light  on  the  enter- 
2  methods  of  Canadian  local  authorities,  and 
is  an  example  we  commend  to  the  notice  of  our 
home    local  aen      bodii         "Enclosed    please 

find  official  order  for  twelve  months'  subscription  for 
The  Sukveyor  (otfrnmenicing  January  1,  1913).  I 
shall  r>  i  you  will  forward  this  publication 

and   sei  t  to  this-  | 

pa       |  I   i   payn    at." 


FEBRUARY    21.   1913. 
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The  Management  of  Roads  in  Germany. 

ADMINISTRATIVE    ARRANGEMENTS    IN    CERTAIN    PROVINCES  :     DEVELOPMENTS    DURING 

THE    PERIOD    1905-1910. 


Official  reports  relating  to  the  mans  ;en  en!  ol  h  i  h 
,i  CJei niany  show  that  while  in  s  >i) 

of  importance  have  taken  place  during  tine 
period  from  April,  1900,  to  April,  1910,  there  have,  in 
other  states,  been  considerable  developments-  under 
powers  conferred  by  1 1 1 « -  Statutes  enacted  in  i  •'.".>  and 
1902.  In  Germany  the  Imperial  Government  di 
control  the  roads;  the  administration  i  in  the  hand? 
of  the  State  authorities,  or  those  of  provinces  into 
which  the  State  is  divided,  and  local  bodi 
ponding  to  our  county  and  district  council.-.  Such 
control  is,  of  course,  on  a  scale  very  different  ■  m 
that  of  State  control  over  areas  approaching   or  ex- 

ed  ng  the  whole  German  Empire  in  aTea.  On  the 
other  hand  it  involves  some  general  control,  and  in 
some  cases  direct  administration,  over  areas  con- 
siderably exceeding  those  of  English  countii 
instance,  among  the  German  provinces  to  be  men- 
tioned below,  East  Prussia,  Hanover  and  !;  I 
burg  occupy  each  more  than  14.000  quare  m  ies,  West 
Prussia  more  than  8,000,  Wurtemburg  more  than  7,000, 
and    Saxony  more    than    6,000.    Th<  maj    be 

compared  with  the  West  Riding  oi  Xbrkshire,  2,736 
square  miles,  L'evuiistiire  2,586,  the  North  Hiding  of 
Yorkshire  1,995,  Northumberland  2,018,  Lancashire 
1,905,  Somerset  1,640,  and  Shropshire  1,319  square 
miles.  II  is  clear  that  the  State  control  in  Germany 
differs  less  from  the  county  control  of  England  than 
it  docs  from  State  control  in  America.  The  small 
Slate  of  Maryland,  however,  with  an  area  of  12,210 
square  miles,  and  Massachusetts  with  8,040  square 
miles,  resemble  both  in  area  and  In  the  density  of 
population  some  of  the  German  provinces  which  form 
areas  of  highway  administration,  and  some  four  or 
five  other  American  states  fail  into  tic  .nor  category. 
.\lo-i  oi  the  States  of  the  American  Union,  however, 
are  very  much  larger,  and  a  numbei  oi  those  in  the 
middle  and  western  portions  compare  with  European 
countries  in  area,  though  with  much  smaller  popu- 
lations, while  State  control  in  France  or  Italy  is 
exercised  over  similar  areas  with  large  populal  n 
In  so  far  as  it  affords  material  of  value  as  regards 
the  areas  to  he  considered  in  the  question  of  highway 
administration  in  the  United  Kingdom,  the  example 
of  Germany  is  rather  germane  to  a  discussion  of 
groupings  oi  counties  with  areas  such  as  those  of  the 
Saxon  Heptarchy  than  with  respect  to  a  general  State 
control  or  even  separate  State  control  in  the  three 
kingdoms  and  die  Principality. 

ADMINISTRATION    IN    CERTAIN    PROVINCES    IN    GERMANY. 

The  following  particulars  relate  to  a  number  of 
provinces,  sufficient  to  convoy  an  idea  as  to  the  posi- 
lion  of  affairs  generally,  and  as  to  the  extent  to  which 
il  has  been  found  desirable  to  make  changes  in  ad- 
ministrative arrangement-.  Tic  material  is  that 
furnished  by  an  article  in  Ver  Strassenbau,  specially 
translated  for  The  Surveyor,  the  matter  hong  re- 
arranged under  different  heads  lor  the  convenience 
of  the  reader.  References  to  "change."  relate  to  the 
period  from  April,  1905,  to  April,  1910. 

East  Prussia. — No  change-  have  been  made  in  the 
administration  of  provincial  highways  which  are 
managed  by  the  provincial  authorities  in  the  districts 
of  Koenigsburg  (rural),  Tilsit  (rural)  and  Niederung. 
In  the  remaining  thirty-one  districts  in  which  there 
are  provincial  highways  their  maintenance  is  in  the 
hands  of  the  district  authorities  by  agreement,  the 
sums  paid  by  the  province  ranging  from  315  marks  to 
682  marks  per  kilometre  (£28  to  £55  per  mile)  per 
annum.  During  the  five  years  under  review  about 
7  miles  of  provincial  highways  have  been  transferred 
to  urban  authorities.  The  province  continues  to  super- 
vise, through  its  technical  officers,  the  maintenance 
of  the  provincial  highways,  and  there  has  been  no 
change  in  the  management  of  district  and  parish 
roads. 

West  Prai<la.—]$o  very  important 'Changes  have  been 
made  in  the  organisation,  provincial  management  of 
highways  being  exercised  as  before,  except  as  regards 
a  short  stretch  of  road  in  the  Loebau  district  which 
has  been  transferred  to  the  local  authority.  For  the 
most  part  the  district  roads  are  maintained  under 
the   supervision   of   the   district    surveyors,   and    road 


acting  under  their  insti  uctions.     i  n 
special  in  p  rcuits  have  boon  <  onsti- 

tuted,  v, bnh  axe  placed  under  the  direction  of  district 
council  committees.  The  parishes  maintain  certain 
lengths  of  road  with  the  help  of  the  districts,  and 
subject  to  inspection  by  the  district  surveyor. 

/.—Out  of  the  885  miles  of  provincial 
road  oi  this  province,  some  9  miles  have  been  handed 
o,  •  bo  the  smallei  authorities,  bringing  the  total 
so  handed  ovea  to  nearly  73  miles.  Of  this  total  la 
miles  b;>\  -•  l.oo,i  taken  over  on   |  I   lump  suui^, 

and  about  58  miles  with  perpetual  annual  payments. 
The  rural  Mad  inspectorships  terminated  with  the 
year  1909,  ami  the  maintenance  oi  rural  roads  is  now 
carried  on:  under  four  chief  road  surveyors,  whose 
headquarters  are  in  Berlin.  The  employment  of  1  :h- 
nieally   trained   road   surveyors  m   place  oi   highway 

o  -  ha-  been  continued,  and  there  are  oow  nine 
uch    officers    and    thirty-seven    highway    inspectors. 
The  district  surveyors  are  assisted  by  technical  staffs, 
while  the  less  important  local  roads  aie  managed  by 
road    inspectors    who   directly    control    tin-    i  . 
The    smaller    parishes    and    owners    of   private    i 
often  apply  to  the  district  road  officials  for  assistance 
in    laying   out   and    improv  ng   their    roads,    and    the 
district;    exercise   control   over    the    construction    of 
parish  roads. 
Posen. — The  roads  formerly  maintained  bj    tie'  pro- 
n.   i    have   been   handed  over    in  all   but  seven  dis- 
tricts  to  the  district  councils.    The  mileage  so  trans- 
ferred  is  2;180,  and  the  annual   allowance  made  for 
their   maintenance  is  .£72,417,   or  an     i  of  about 

£33  a  mile.  As  a  result  of  the  transferen  117  out  of 
153  road  inspectors,  including  twelve  chief  inspectors, 
have  passed  into  the  service  of  the  di  ■  .■  mcerned. 

In  mo  t  of  the  districts  departments  for  the  manage- 
ment of  toads  he  .  mstituted,  but  in  some 
districts   tic   work    is   carried   out    by   the   rural  road 

or  without  such  an  organisation.  The  organi- 
sation of  the  district  road  departments  is  usually 
pla  d  a1  the  disposal  of  the  parishes  and  landed 
i     at  -.  free  of  charge. 

wig. — Up  to  the  close  of  the  period  covered 
by  the  report— to  March,  1910— the  maintenance  of 
provincial  roads  was  in  the  hands  of  the  province 
itself  in  nine  districts,  and  in  forty-eight  urban  and 
rural  districts  the  roads  were  maintained  by  the  local 
authorities  by  agreement  with  the  province  for  annual 
allowances.  A  similar  arrangement  was  in  force  with 
fourteen  town  corporations,  while  in  the  case  of  one 
district  the  arrangement  was  that  the  sums  actually 
expended  should  be  reimbursed.  The  agreements  with 
the  urban  authorities  were  made  for  ninety-nine  years, 
luit  those  made  with  the  rural  districts  expired  in 
March.  1910.  These  have  not  been  renewed,  but  the 
management   and.  ownership  of  the  provincial  road^ 

nee  been  transferred  to  the  districts  in  con- 
sideration of  annual  allowances.  In  some  districts 
the  councils  have  not  accepted  the  terms  offered,  or 
do  not  wish  to  take  up  the  responsibility  for  road 
maintenance,  and  here  the  provincial  roads  are  main- 
tain! I  by  the-  province.  The  changes  involve  an 
addition  of  776  miles  to  the  district  roads,  and  new 
parish  and  estate  roads  have  been  made.  On  the 
other  hand,  the  mileage  of  roads  in  the  hands  of 
private  persons  or  of  companies  has  been  further 
reduced,  and  a  number  of  "road  unions"  have  dis- 
solved and  have  handed  over  to  the  districts  the  roads 
which  they  had  made. 

Saxony. — In  the  governmental  circuit  of  Mag 
—except  in  two  districts — tiie  roads  arc  managed  and 
maintained  by  the  districts.  Eoads  converted  into 
highways  by  parishes  and  landowners  with  the  assist- 
ance of  the  province  and  of  the  district  likewise  pass 
over  to  tlie  district  after  completion.  In  one  rural 
district  the  roads  are  provincial,  parish  and  estate 
roads,  none  being  maintained  by  the  district,  which. 
however,  contributes  one-quarter  of  the  cost  of  con- 
struction of  parish  and  estate  roads  and  one-tenth  of 
the  cost  of  improvements,  and  retains  the  duties  of 
inspection.  In  the  Marseburg  circuit  the  distinction 
between  provincial  and  district  roads  is  maintained. 
In  the  circuit  of  Erfurt  the  provincial  roads  are  under 
the  supervision  of  the  rural  road  inspei  I  trs,  and  the 
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district   roads   arc    inspected    partly   by   the    districl 
officers  and  partly  by  provincial  officials. 
Hanover. — No    changes    have    taken    place     in     the 
rjtion.  but  the  transfer  oi  abuut  6 miles  of  roads 

to  crban  aut  y  be  noted,  the  lump  sum  pay- 

ment made  amounting  to  £974,  or  £157  a  mile,  .and 
the  annual  payments  to  £7(15,  or  £123  a  mile. 

Westphalia. — Three  more  town-  have  taken  over  the 
mai.itena_.ee  of  provinc  al  roads,  br.ng.ng  the  total 
of  such  towns  to  e  ghteen,  and  the  mileage  ;o  trans- 
ferred to  05.  lu.i  ements  have  been  made 
witii  the  d.st..  i  s  a  regards  the  co-operat:on  of  the 
provinc. a!  and  district  authorities  in  the  ma.ntenancp 
o.  district  roads. 

Hesse-Nassau. — (a)  The  Governmental  Circuit  of  Cassel. 
Some  13  miles  of  roads  have  been  transferred  to  three 
towns,  with  lump  sums  in  cons. deration  thereof.  A 
change  has  been  made  in  the  management  of  rural 
h  ghways,  the  cost  of  construction  and  maintenance 
of  wnich  legaLy  devolved  upon  the  parishes,  .though 
contributions  were  made  out  of  the  governmental  cir- 
cuit a. id  die  district  funds,  the  work  being  carr.ed  out 
by  the  former  authority.  Eecentiy,  however,  most  of 
tiie  districts  have  taken  over  the  management  of  the 
highways,  whle  new  construction  work  has  been  left 
to  the  parishes.  Under  a  new  law  the  entire  burden 
of  road  construct  on  falls  upon  the  districts,  (b) 
Governmental  Union  of  Wiesbaden.  This  authority 
carr.es  out,  as  heretofore,  the  technical  super1,.,  ion  oi 
aii  roads  in  the  ne  gnbourhood.  The  responsib-lity 
for  the  construct. on  a. id  maintenance  of  local  roads 
bs  on  the  parishes.  The  provinc.al  authority 
(Governmental  Union)  grants  subsidies  for  the  con- 
ttruct.on  or  oomplet  on  of  loads,  and  carries  out  such 
work  on  account  oi  the  parishes,  and  undertakes  by 
agreement,  on  account  of  the  parishes,  the  main- 
tenance of  existing  roads.  In  addition,  this  authority 
prov  des  the  technical  staff  necessary  for  construction 
and  maintenance.  In  many  cases  the  districts  have 
also  assisted  in  the  making  of  local  roads  by  the 
granting  of  subsidies,  and  by  provid.ng  district  road 
keepers. 

Rhine  Province. — No  material  changes  have  taken 
place  in  the  management  of  provincial  roads,  but  the 
province  has  continued  the  transfer  of  roads  to  the 
smaller  authorities. 

While  in  some  parts  of  the  province  district  roads 
can  hard.y  be  sa  d  to  exist  theie  has  been  eonsider- 
ab.e  act-V.ty  in  other  portions,  and  a  number  of  dis- 
tric  s  have  created  road  -  stem*  by  taking  over  paivsh 
roads,  the  management  of  which  is  in  the  hands  of 
suitable  officials  and  the.r  staffs.  Road  management 
in  the  parishes  is  not  uniform.  Usually  it  is  in  the 
hands  of  the  burgomasters,  while  in  some  cases  officials 
with  some  technical  qualifications  have  been  ap- 
pointed. 

In  Hohenzollern  no  changes  have  taken  place,  and 
no  mater. a!  alteration.-,  have  been  made  in  Schleswig- 
n.  In  the  latter  province  the  whole  of  the 
provincial  roads  are  directly  maintained  and  managed 
by  '.he  provincial  authority.  In  Pomerania  the  man- 
t  and  maintenance  of  the  provincial  loads  is 
in  the  hands  stricts,  under  agreements  with 

the  provincial   authority. 

IDMINISTBATIVE    DETAIL.-. 

in  Brandenburg  the  a   era    gth  of  a   highwaj 

ib  ut    13!   miles,  a    verj 
■<       the   year   1905.       In    a    West   Pru         □ 
districl  report    the  length  in  charge 

i  G  kiiometa.es— say 
3  to  3J  mile-: — this  man  being  .th  the  duty 

tnalL      ■    pair  and  main, 
work.    In  Pi  the   rural    road   in- 

been  fixed  at  4,100  mark-   (£205 
ruts   up   to   £3 10.      The 
road   surveyor.-  vary   between   £120    rising  to 
£225,  and  £19  i  E240  with  certain  ail- 

pen  The  road  o 

I  tnmencing  gala 

E60  and  £85,  and  a  maximum  .-alary  of 

1"  V.  follows: 

Rural  i  '1210  to  £350;   technical  secre- 

taries, £105  to  (.200;  first-class  road  overseers,  £82  to 
£160.    ■  In   addition 

a  h  ,u- 
vide  1.    In  this  pi" 

\-     cultural    Col 

'    imn  cour.-e  ii 
the   State.     An   idea   oi   the   relative  number      ii    th 


the  Governmental  Circuit  of  Wiesbaden,  where  eight 
inspectors  have  under  them  fifty-one  road  surveyors. 
There  are  229  road  keepers  for  the  government  and 
local  roads.  The  employment  oi  experienced  and  re- 
liable road  keepers  is  giving  good  results  in  the  Rhine 
Province. 
In  two  districts  of  Brandenburg   the   distrii 

I  by  a  number  of  honorary  road 
rs,  each  of  whom  exerci.es  supervision  over  the 
near  his  house. 


ELECTRICITY  WORKS  EXTENSIONS  AT 
KINGSTON-ON-THAMES. 


DIESEL    HORIZONTAL    ENCINES, 

In  order  to  deal  more  economically  with  their  day 
load  and  their  small  load  during  the  night,  the  elec- 
tric.ty  department  of  Kingston-on-Thames  Corpora- 
tion are  installing  two  Diesel  oil  engines  of  the  hori- 
zon :al  type. 

Although  there  arc,  of  course,  a  large  number  of 
vertical  Diesel  engines  running  in  England,  Mr.  J. 
E.  Edgccme,  m.i.mech.e,  m.i.e.e.,  the  borough  elec- 
trical  eng-neer,  believes  that  these  are  the  first  hori- 
zontal Diesel  engines  installed  in  this  country  for 
central  station  work. 

Tin-  engine-  have  been  manufactured  by  the 
Mascb/inenfabrik  Aug  burjr-Nurnberg  A.G.  'tit  their 
Nurnberg  work'..  One  set  comprises  a  four-cycle, 
four-cylinder,  horizontal  Diesel  engine  of  400  b.h.p., 
with  fly-wheel  type  .alternator,  giving  an  output  of 
270  kilowatts.  The  second  set  is  a  two-cycle,  two- 
cylinder,  horizontal  Diesel  engine  of  500-b.h.p.,  with 
fly-wheel  type  alternator,  g  ving  an  output  of  335 
kilowatts.  Me  -i-.  Siemens  Bros.  Dynamo  Works. 
Limited,  of  .Stafford,  are  the  maker-,  of  the 
alternators. 

In  connection  with  thee  Die. -el  sots  there  are  also 
being  installed,  in  duplicate,  cooling  water  pumps 
in!  supplying  -water  to  the  water  jacket-  of  the 
cylinders  and  cylinder  heads,  as  well  as  separate 
pumps  for  supplying  cooling  water  to  the  pistons  of 
the  two-cycle   engine. 

Two    o  e    tanks    are    being    install', I 

capable  of  storing  60  tons  of  fuel  oil,  which  will  he 
pumped  by  means  of  an  electric  pump  direct  from 
a  tank  barge  at  the  riverside  into  these  storage 
tanks,  ad  of  150  yds.    From  the  main  storage 

tank-,  tlie  oil  will  be  pumped  electrically  into  a 
-mail  storage  tank  fixed  near  the  roof  above  the 
engines,  whence  it  wdll  feed  by  gravitat-'on  through 
the  filters  io  the  engines,  so  that  all  handling  of  the 
fuel  oil  is  avoided. 

This  particular  type  of  engine  is  designed  to  run 
at  all  load-  on  gas-tar  oil  as  well  as  on  ordinary 
fuel  oil. 

A  new  high-tension  alternating  current  main 
switchboard  is  being  installed,  consisting  of  twenty- 
four  generator  and  feeder  panels',  with  provision  for 
.^ix  further  panels.  The  board  will  be  fitted  with 
duplicate  high-tension  bus-bar-,  remote  control 
operating  board,  automatic  overload  oil  'switches  on 
the  feeders  and  reverse  current  switches  on  the  gene- 
rators, and  indicating  and  signalling  lamps  on  each 
panel  in  connection  with  the  bus-bars  and  oil 
switches.  The  whole  of  the  high-tension  gear  will 
be  enclosed  in  separate  moulded  -tone  cubicles  with 
a  complete  system  of  interlock,  which  will  absolutely 
prevent  the  handling  of  any  live  b 'gh-h  nsion  gear. 

The  total  coed  of  the  work  will  'amount  to  .approxi- 
mately £13,500,  but  Mr.  Edgcome  estimates  that  the 
annual  saving  in  fuel  costs  will  be  considerably  more 
than  the  exl  a  c3  argea  for  interest  and  repayment  of 
capital. 


"The      Surveyor's "     Coming-of-Age — Mr.      F.     W. 

Ilod-on,  m.inst.c  e..  f.g.s..  consulting  engineer,  Lough- 
borough, Leicester  hire,  writes:  "Let  me  congratu- 
late you  on  the  'Majority'  and,  again,  on  the 
'  Annual '  issue.  The  contrast  between  the  latter 
and  the  first  issue  i-  remarkable,  and  typ'oal  of  the 
growth  of  thi  on  and  of  the  growth  of  the 
influence  of  Tun  Subveyob  on  the  profession.  At 
first  a  weak  and  puny  baby,  it  was  unwanted — no 
'  1  i"  a  I  rtii '  to  contribute.  The  pro- 
fession ha-  grown.  The  Surveyor  has  grown 
it  lead-,  rather  than  follow.-,  the  trend  of  improve- 
ment, many  are  eager  to  contribute  to  it,  and  many 
to  advertise.  It  is  a  great  success,  and  a  tribute 
worthy  of  your  untiring  efforts." 
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Standards  and  Tests  for  Sewage  and  Sewage  Effluent 
Discharging  into  Rivers  and  Streams. 


ROYAL    SANITARY    INSTITUTE    DISCUSSION. 


The  Eighth  Report  of   the   Royal  Commission  was 

considered  in  a  paper  submitted  by  Dr.  Samuel 
Rideal,  f.i  c,  f.c.s.,  at  a  meeting  of  the  Royal 
Sanitary  Institute  in  London,  on  the  11th  inst.,  an 
1  -ion—  fi.i  which  reference  was  made 
in  our  issue  of  last  week — following.  Colonel  T. 
Walter  Harding  presided  over  the  gathering. 

The  Chairman  remarked  that  the  recommendations 
of  the  Eighth  Report  of  the  commission,  like  >  ■ 
of  the  previous  reports,  could  have  no  legal  force 
until  they  were  embodied  in  an  Act  of  Parliament. 
Whether  Parliament  would  have  time  to  deal  with 
such  commonplace  matter.-  that  did  not  appeal  to 
the  votes  of  the  electors  he  could  not  say,  but  there 
was  more  probability  of  a  Bill  being  brought  in  by 
the  Government  to  deal  with"  the  suggestions  in  these 
reports  if  it  were  found  that  there  was  substantial 
agreement  upon  them.  The  Eighth  Report  had  been 
spoken  of  in  somewhat  strong  terms,  having  been 
described  as  revolutionary  and  reactionary,  but  such 
terms  did  not  necessarily  condemn  it.  He  saw  in  the 
New  York  Engineering  News  that  the  proposals  of  the 
report  were  spoken  of  as  being  as  revolutionary  for 
England  as  they  were  rational,  scientific  and  prac- 
ticable for  that  or  any  other  country.*  There  was  no 
doubt  the  recommendations  in  the  report  were 
disturbing,  b  cause  it  was  i  ised  that  there 
should  be  a  statutory  standard  and  a  new  form  of 
test  which  was  to  be  the  ba.-i.-  of  this,  while  certain 
relaxations  would  be  permitted  according  to  local  cir- 
cumstances. Hitherto  there  had  been  no  statutory 
standard  by  compliance  with  which  a  local  authority 
could  avoid  prosecution.  Many  witnesses,  especially 
those  representing  supervising  bodies,  gave  evidence 
that  it  would  be  impracticable  to  have  a  statutory 
standard.  He  agreed  with  that  if  it  were  proposed  to 
have  a  rigid  one  to  which  all  had  to  conform.  Bat 
if  it  were  not  rig:d  in  character,  if  the  perm  --  ble 
deviations  were  few  and  on  common-sense  lines,  and 
if  the  standard  itself  were  within  the  limits  of  what 
had  been  shown  to  be  practicable,  he  thought  a 
standard  would  be  useful.  On  one  hand  local  a 
ties  very  naturally  asked  this  sort  of  question:  "Tell 
us  what  you  expect  of  us,  and  if  it  is  reasonable  and 
practicable,  and  we  can  afford  it,  we  will  try  to  carry 
it  out,  and  all  the  more  readily  if  you  can  assure  us 
that  you  will  a-k  nothing  more  for,  say,  another  ten 
years."  On  the  other  hand,  the  rivers  boards  and 
active  county  councils  had  found  themselves  com- 
pelled to  adopt  some  standard ;  but  the  standards 
differed  as  also  did  the  tests  on  which  they  were 
based  and  it  was  not  surprising  to  find  that  they  had 
little  weight  in  courts  of  law.  It  seemed  desirable, 
therefore,  that  all  these  varying  standards  should  be 
brought  into  line.  It  was  interesting  to  find  that 
judges  had  required  to  be  satisfied,  not  as  to  the  figure 
of  impurity  in  a  given  discharge,  but  as  to  the  effect 
of  the  discharge  on  the  stream,  whether  or  not  it 
brought  about  any  nuisance.  That  was  a  common- 
sense  view,  and  one  which  had  influenced  the  com- 
mission in  their  recommendations  in  the  Eighth 
Report.  If  a  statutory  standard  were  fixed  it  must 
be  based  on  this:  that  the  governing  condition  of  a 
discharge  was  its  capacity  to  bring  about  nuisance  in 
any  form  in  the  stream.  He  thought  that  discussion 
might  show  less  objection  to  the  fixing  of  a  standard 
than  to  the  form  of  test  upon  which  it  was  proposed 
to  base  it.  Changes  in  routine  work  were  no  doubt 
disturbing,  and  tended,  to  some  extent,  to  make  useless 
records  on  old  lines;  but,  such  difficulties  were  very 
often  exaggerated,  and  they  would  be  found  to  melt 
away  in  practice.  The  objection  to  the  proposed  five 
days'  oxygen  absorption  test  recommended  in  the 
report  had  been  mainly  because  it  had  been  found 
to  give  a  great  deal  more  trouble  than  the  four-hour 
permanganate  test.  That  might  be;  but  if  the  per- 
manganate test  required  to  be  supplemented  by  other 
tests,  and  in  addition  to  that  they  had  to  estimate 
the  amount  of  albuminoid  and  the  quantity  of  nitrate, 
the  question  was  whether  it  did  not  involve  more 
trouble  than  the  single  test  they  proposed  which 
approached  more   nearly   to   natural   conditions,   and 

*  See  The  Spkvktok,  Jan  nary  3rd  laet   p.  20. 


gave    a   better   idea   oi  the   way   in    which   03 
was  likely  to  proceed  in  the  stream  than  was  p 
by  the   use  of   a  vigorous    ox'd'slng   agent    like   per- 
manganate.   Object  ons  had,  of  course   been  made  that 

I  not  state  what  were  the  relative  \ 
of  effluent  and  diluting  tap  water,  and  it  had  been 
suggested  that  if  that  were  not  fixed  the  result- 
not  be  comparable,  and  that  they  would  vary  very  much. 
He  regretted  that  it  had  not  been  possible  to  publish 
appendices  dealing  with  all  these  matters.  The  main 
feature  of  the  Eighth  Report  was  that  they  d'd  not 
■  that  an  effluent  should  be  considered  only 
per  se,  but  judged  by  its  effect  on  the  stream ;  that 
was  to  say  the  real  object  to  be  aimed  at  was  the 
prevention  of  nuisance  in  any  of  the  forms  associated 
with  polluted  river  water.  During  the  time  he  was 
chairman  of  the  West  Riding  Rivers  Board  he  was 
long  attracted,  he  confessed,  by  the  simplicity  of  the 
method  of  dealing  with  the  effluent  by  itself  in  a 
channel,  but  his  views  had  been  considerably  changed 
as  a  result  of  the  observations  made  by  the 
of  the  Royal  Commission,  some  interesting  pai 
of  which  they  would  find  in  the  appendices  about 
to  be  published.  They  found,  of  course,  that  there 
was  no  such  thing  as  a  perfectly  pure  river  water; 
their  observations  showed  that  clean  \ 
take  about  "2  of  oxygen,  and  the  important  point 
was  brought  out  that  if  a  river  u  at  c  did  n 
up  more  than  -4  of  oxygen  under  the  conditions  oi  thai 
'est  there  was  no  likelihood  of  any  nuisance  arising. 
But  that  was  the  border  line — the  limiting  figure;  the 
moment  any  water  exceeded  that  limit  of  -4  there  was 
a  probability  of  nuisance,  and  if  it  exceeded  it  con- 
siderably they  would  find  evidence  of  nuisance.  If 
an  effluent  was  to  be  considered  by  itself,  and  to  be 
so  conditioned  that,  flowing  by  itself  without  any 
dilution,  it  was  not  liable  to  develop  nuisan 
standard  would  have  to  be  that  on  the  five  days' 
oxygen  test  it  should  not  take  up  more  than  -4  of 
oxygen.  That  standard  would  be,  in  m  - 
possible  of  attainment  within  reasonable  limits  of 
expenditure.  It  would  be  too  drastic,  and  unn<  e 
sarily  so,  for  it  was  rarely  the  case  that  an  effluent 
was  not  diluted  by  from  at  least  8  to  10  volunn  -  of 
river  water.  The  statutory  normal  standard  proposed 
by  the  Eighth  Report  was  based  on  a  dilution  of  the 
effluent  with  8  volumes  of  clean  river  water  taking 
up  -2  of  oxygen  in  the  five  days'  test;  that  was  to 
say.  an  effluent  confornr'ng  to  the  normal  standard  if 
mixed  with  8  volumes  of  clean  water  would  give  a  mix- 
ture which  would  not  take  up  more  oxygen  than  the 
limiting  figure  of  "4.  He  granted  that  a  literal  and 
logical  application  of  this  dilution  principle  would 
result  in  a  special  standard  for  each  discharge,  and 
even  a  varying  standard  for  each,  but  the  Royal  Com- 
mission did  not  propose  anything  of  the  kind;  it 
would  be  impossible  of  administration.  What  they 
did  propose  was  that  there  should  be  a  normal 
standard  generally  applicable  to  most  places  with 
provision  for  fixing  one  or  two  lower  or  possibly  highei 
standards  where  local  circumstances  appeared  to 
justify  it.  The  normal  standard  would  be  the 
statutory  standard.  There  would  be  no  statutory 
right  to  relaxation  because  of  dilution,  but  certain 
conditions  of  dilution  would  warrant  a  prima  facir 
case  for  consideration  by  the  Rivers  Board  or  central 
authority,  as,  for  example,  if  admixture  did  not  bring 
the  water  to  such  a  condition  as  to  take  up  more 
than  '4,  and  if  the  river  were  able  to  return  to  the 
normal  -2  before  the  next  pollution.  But  the  central 
authority,  in  considering  such  cases,  would  have  to 
take  into  account  other  conditions  than  those  of  dilu- 
tion, and  would  specially  consider  neighbouring 
sources  of  pollution,  and  such  matters  as  the  presence 
of  weirs,  the  velocity  of  the  stream,  and  so  forth.  His 
own  belief  was  that  cases  like  those  of  certain  York- 
shire rivers,  where  pollutions  succeeded  each  other 
rapidly,  and  where,  besides  sewage  effluents,  they  had 
many  trade  effluents  of  large  volume  that  discharged 
within  a  certain  reach  of  river,  would  have  to  be 
dealt  with  en,  bloc,  and  it  seemed  unlikely,  in  such 
cases,  that  any  relaxation  would  be  permitted  to  any 
individual  discharger,     He  must  remind  them  that  thpy 
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must  look  at  the  matter  from  a  broader  point  of  view 
than  that  of  the  special  stream  with  which  they  might 
happen  to  be  concerned. 

Dr.  Rideal  said  it  would  seem  that  the   commis- 
sioners  considered   that  their    main    objective    was 
primarily     the     improvement     of    rivers,   and    only 
secondarily    the   improvement   of  effluents,    although 
everyone    had    looked    for   their    prescribed   decision 
as  to  the  best  means  of  purifying  sewage,  and  also 
how  far  it  was  possible  to  recover  some  of  the  con- 
stituents  for  agricultural   purposes.    Previously  used 
tests     for     albuminoid    ammonia,    oxygen    absorbed 
from    permanganate,    and    others,    were    abandoned, 
and  main,  if  not  sole,  reliance  was  to  be  placed  on 
the  estimation  of  dissolved  oxygen.    The  Eighth  Re- 
port recommended  that  the  dissolved  oxygen  absorp- 
tion   test    should    be    applied    to    the      effluent    not 
filtered     but    with    its    suspended    solxls,    and    that 
absorption   of  d^olved   oxygen    should   be   fixed    at 
2-0    parts    per    100  000    in    five   days    at    G5deg.  Fahr. 
This,  eoupted  with  the  proviso  that  the  effluent  did 
not  contain  more  than  3  parts  of  suspended  solids 
was  the  general   standard  wlvch  it  was  now  recom- 
mended should  he  prescribed  by  statute  or  by  order 
of   the  new    authority    for    ten    years.      They    must 
strongly  object  to  the  duration  of  five  days  as  com- 
pared   with    the    twenty-four   and    forty-eight    hours 
alternative     times    la:d   down    in    the   Fifth    Report, 
which  were  long  enough  in  practice  and  were  gene- 
rally adopted  when  the  Fifth  Report  was  welcomed. 
A    protraction    to    five    days    was    inadvisable    for    a 
control  test;   in  that  time  the  water  of  most  English 
rivers  would  be  down  to  the  sea,  and  the  absorption 
in  twenty-four  hours,  was  quite  sufficient  to  show  the 
pollution.    The    Royal    Commn'ssionors    appl/'-ed    the 
same  delay   of  five   days   to  the   test  of   a  recipient 
water,    as    judsrod    by    their    own     standard    that    if 
100,000  c.c.  of  river  water  did  not  take  up  more  than 
0-4   gramme   of  dissolved    oxygen    in    five   days,   the 
river  would   ordinarily  be  free   from  sr'gn.s,  of  pollu- 
tion, but  that  above  that  fieure  it  wouM  almost  cer- 
tainly show  them.    That  figure  (0-4)  they  termed  the 
"limiting  figure,"  and  in  their  opinion  it  should  he 
the  foundation  upon  wlvch  any  scheme  of  standards 
should    be    constructed    in   order    to     ascertain     the 
minimum   degree    of    purification    which    would    be 
suffic;ent    to    obviate    risk    of    nuisance.    The    same 
foTmi'a    was    also    availnble    to     calculate    dilution. 
Unfortunately,   the    comm:ss:oners    had     discounted 
their  own  formula,  on  the  chief  ground  that  it  would 
be    difficult    to    administer.    Therefore    the    proposal 
that  the  general  standard  for  an   effluent  should  be 
capable  of  beine:  relaxed,  so  long-  as  the  river  did  not 
reach  th's  limiting  figure,  gave  a  possibility  to  many 
authorities   of  being  re'eased   from   their   obligations 
of  purifying  their  sewage  up  to  such  a  hrgh  standard. 
What    was    wanted    was    an    immediate    test    of   the 
pre°ent  state,  such  as  the  one  laid  down  bv  the  New 
Yo^k    Oommiss:on.   that    the    water    should    not    fall 
below  a  content  of  3  c.c.  of  dissolved  oxygen  per  litre 
CO'43  parts  per  100.000  by  we;arht),  which  was  equiva- 
lent in   the   case   of  the>:r  mixture  of  fresh   and   salt 
water   at    summer   temperature    to    58    per    cent    of 
saturation.    The  Eighth  Report  states  that  when  the 
oxveen  of  a  r'ver  was  reduced  to  about  4  c  c.  per  litre 
(0"57   parts   per   100  000  by    we;ght)    the    water    was 
usually    in    a    doubtful    condition,   and    was   on   the 
veree  of  produces-  nuisance:    and  when   the  oxygen 
wa«  reduced  st;il  lower.  nn;=apce  might  be  expected. 
But  it  was  significantly  said  that    under  no  circum- 
stances must  comp1;ance  wUh  the  standard  be  held 
to  in=t:fv  the  use  for  drink:n?  purposes   of  streams 
receiVng   the~e    effluents    wHhont    Bmbseauen't    treat- 
ment-bv  the  waterworks  authority.     In  future  a  river 
must   have    an    oxygen    absorpt:on    ranging   between 
0-4  be7ow  and  0'2  above  the  next  outfall.     It    seemed  to 
him   that   a   dual    standard   of  that  character  for  the 
river=   wou'd  not  be   an   impTOvement,    and   while   it 
wa  =  obv:ous  *hat  behnw  outfaPs  the  ouoh'tv  of  a  r'ver 
must    neeescarly    fa1!,    to    fix     only    this    variable 
standard   for  the  quality  of  the  rivers  ignored   some 
of   the   other  more   imporiant   factors.    The    commis- 
sion  having  fixed    in    the'r    own    minds    this   dual 
standard    for   the   quality   of   the    rvers    in    future,   it 
followed   that  varable  effluent-   could  be   d;  =  charged 
into    rivers    without    infringing    these    conditions    in 
certain  p'aoe<=.    On   the  oilier  band,   it   would   be  ex- 
ceedingly difficult  in   many  place?   to  discharge  into 
a   river   an   effluent,    however   much    purified,    wh:ch 
wouVl   not   temporarily    reduce   the   river  to  a   lower 
fltrnre  than  4  c.c.  per  litre.    No  town  in  future  could 
exist  on  a  river  who^e  volume  was  nol  at  least  four 
tirrK-=    that    of   the    effluent    unless    its    quality    were 


much  above  the  general  standard.  Similarly  no 
town  in  future  could  discharge  into  the  same  river 
as  a  town  higher  up  unless,  it  were  sufficiently 
distant  away  for  the  river  water  to  have  ceased 
absorbing  oxygen  at  the  0"4  rate  and  become  "clean." 
Nitrates  in  effluents  had  no  future  value,  and  storm 
water  would  still  give  rise  to  difficulties. 

Dr.  Wilson  said  the  discussion  seemed  to  come 
under  two  heads — namely,  whether  a  statutory 
standard  was  desirable,  and  whether  the  test  sug- 
gested was  a  suitable  and  reliable  one.  With  regard 
to  the  second  of  those  questions,  he  thought  the 
commission  had  made  a  great  mistake  in  trying  to 
get  a  single  test  by  which  they  would  he  able  to  say 
whether  a  sewage  effluent  was  good  or  bad.  It  was 
impossible  in  the  present  state  of  their  knowledge  to 
express  an  opinion  of  that  kind  on  a"  single  test. 
As  to  the  definite  statutory  standard,  long  before  the 
commission  considered  it  he  had  gone  into  the 
matter  very  carefully,  and  had  been  considering  it 
ever  since,  and  he  was  of  opinion  that  it  was  neither 
desirable  nor  practical.  If  they  had  a  fixed  statu- 
tory standard,  everyone,  he  thought,  would  admit 
that  it  would  be  quite  unfair  to  apply  it  to  all  kinds 
of  places.  His  own  impression  was  that  it  was  quite 
right  that  the  same  standard  should  not  be  asked 
of  every  authority,  and  that  some  machinery  should 
be  devised  for  allowing  varying  standards.  He  did 
not  think  the  commission  had  been  very  fortunate 
in  their  suggestions.  He  regretted  that  they  had 
arrived  at  the  decision  that  in  certain  instances 
there  was  no  need  to  treat  sewage  at  all  beyond 
rough  screening,  and  in  other  oaces  settlement,  and 
he  regarded  the  step  as  reactionary.  One  important 
point  had  not  been  dealt  with  in  the  report.  The 
cominissioners  did  not  say  whether  they  intended 
that  the  provisions  of  sec.  17  of  the  Public  Health 
Act  should  be  repealed  or  not — that  was  to  say.  that 
no  authority  should  be  allowed  to  discharge  effluent 
into  a  stream  and  deteriorate  it.  He  thought  that 
was  a  very  serious  matter  from  the  point  of  view  of 
public  policy,  because  it  put  the  settlement  of  very 
grave  and  important  rights  in  the  hands  of  a  Govern- 
ment bureau.  He  did  not  believe  that  Parliament 
would  view  that  with  any  great  approval,  and  he 
did  not  think  they  should.  His  view  was  that  the 
aims  of  the  commission  should  be  obtained  without 
fixing  any  statutory  standards  which  would  hamper 
the  proposed  central  authority. 

Mr.  J.  D.  Watson,  chief  engineer  to  the  Birmingham, 
Tame  and  Rea  District  Drainage  Board,  remarked  that 
engineers  had  had  a  great  deal  of  responsibility  thrown 
upon  them  in  the  designing  of  works  in  times 
past.  Much  public  money  had  been  wasted  through 
the  necessity  for  des;gning  works  considerably  in 
excess  of  the  needs  of  the  situation,  and  he  was  glad 
to  see  that  the  Fifth  Report  of  the  Commission,  in  the 
first  instance,  seemed  to  indicate  that  there  was  a 
dawn  of  some  kind  of  hope  for  an  end  of  this  struggle 
in  the  dark.  The  E:ghth  Report  had  gone  further. 
It  had  given  them  some  idea  of  what  they  should  do 
in  certain  cases — not,  say,  in  all  cases,  he  was  glad  to 
say,  as  otherwise  he  could  not  give  his  support  to  the 
suggestion  for  the  establishment  of  a  fixed  standard. 
He  was  glad  there  was  a  prospect  under  the  proposals 
of  the  commiss:on  to  get  to  an  end  of  the  present 
waste  of  public  funds.  Of  course,  the  cast-iron 
standard  would  be  extremely  obiectionahle  and  if 
the  proposal  was  a  rigid  one,  to  which  every  authority 
in  the  country  were  called  upon  to  conform,  he 
would  condemn  it.  But  as  he  understood  it,  it  was 
simply  put  forward  as  something  for  them  to  aim  at, 
and  the  rivers  boards  and  central  author:ty  were  going 
to  retain  the  power  to  vary  the  standard  here  and 
there  as  cases  nr'ght  occur,  and  he  felt  sure  that  if 
they  had  a  Government  staff  in  which  they  had  con- 
fidence the  proposals  would  work  excellently.  There 
were  one  or  two  po;nts  upon  wlr'ch  he  was  not  quite 
clear.  The  average  summer  temoe,-ature  in  England 
was  05  deg.  Fahr.,  and  the  test  had  to  he  applied 
at  that  temperature;  hut  sometimes  they  got  down 
to  an  arct;c  temperature,  and  bacteria  beds  gave  very 
poor  results.  Were  the  results  obtained  from  the 
beds  to  be  judged  on  the  65  deg.  temperature  ?  Tem- 
perature had  a  great  deal  to  do  with  the  working  of 
bacteria  beds.  He  had  very  great  pleasure  in  say'ng 
that  he  thought  they  were  indebted  to  the  Royal 
Commission  for  the  work  which  they  had  done,  and 
he  considered  that  the  report  wlr'oh  they  now  had  in 
the:r  hands  took  them   a  great  stride  forward. 

Dr.  Adenfy  agreed  wi'h  what  had  fallen  from  Mr. 
Watson.  All  interested  in  the  protection  of  our  rivers 
and  of  our  authorities  from  unnecessary  expense  would 
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agree  as  to  the  real  value  of  the  commission's  reports. 
As  regarded  the  test  which  the  commission  had  pro- 
posed, he  took  it  that  what  was  primarily  wanted 
was  to  prevent  nuisance  in  streams,  and  investigations 
generally  had  shown  that  the  dissolved  oxygen  test 
was  the  only  one  capable  of  being  applied  to  that 
end.  It  very  properly  took  no  notice  of  the  harmless 
constituents  in  sewage  effluents,  whereas  the  albumi- 
noid ammonia  and  poimangana'e  tests  emphasised 
these.  It  was,  moreover,  easy  to  apply  and  capable 
of  development. 

Mr.  G.  A.  Hart  (Leeds)  sa'd  the  principal  trouble, 
to  h:s  mind,  in  connection  with  the  report  had  been 
the  lack  of  appreciation  of  the  d'ffioulties  of  the  situa- 
tion. If  they  were  to  have  a  statutory  standard,  and 
it  was  not  to  be  used  in  a  legal  sense  why  have  it  ? 
If  they  were  to  have  an  authority  to  whom  they  were 
to  appeal — a  central  authority— without  resorting  to 
the  courts  at  all,  and  that  authority  were  armed  with 
the  powers  g'ven  by  sec.  17  of  'he  Rivers  Pollution 
Act.  it  appeared  to  him  that  they  could  not  be  in 
a  better  position. 

Dr.  Gilbert  Fowi.fr  (Manchester)  sa'd  he  was 
personal'y  of  opinion  that  the  two  te=ts  chosen  by  the 
Roval  Commission  really  gave  the  be=i,  ;dea  of  an 
effluent  one  could  get.  If  :t  came  to  m*>k:t>g  a  rigid 
standard,  he  agreed  with  Mr.  Watson  that  it  was  im- 
practicable and  Ir'ghly  dangerous,  because,  he  ven- 
tured to  say,  if  they  wanted  to  "catch"  any  works, 
it  could  be  done  in  a  s'ngle  day  by  watching  the 
outfall.  But  river  authorities  wrere.  as  a  rule,  reason- 
able peoole,  and  looked  at  the  condition  of  the  river. 
The  eond't-'on  of  the  rver  was  the  main  thing,  and 
it  was  a  stop  in  the  right  direct:on  that  the  Royal 
Commission  had  aimed  at— gett'ng  a  good  ri'-er.  It 
seemed  to  him  that  the  real  d'fficuTty  was  that  of 
adm;n;stration,  and  he  had  looked  for  gu:dance  in 
that  connection  over  as  w'de  an  area  as  possible. 
America  and  Germanv  seemed  to  furn'sh  a  way  out 
of  these  troub'es.  and  he  ventured  to  suggest  that  it 
might  be  fonnd  best  for  a  watershed  *o  be  co^s'dered 
a=  a  who'e  by  some  central  authoritv.  and  the  con- 
dition of  the  river  or  rivers  in  ;t  determined  to  begin 
with,  by  the  gereral  sense  of  the  community  wh:ch 
would  be  represented  on  such  a  central  board.  It 
seemed  to  lv'm  quite  right  to  sav  what  should  be  a 
standard  for  any  given  watershed.  All  the  autho- 
rities in  the  area  would  contr'bute  to  a  general  seweT- 
age  and  sewage  disposal  rate  and  works  constructed 
as  required  by  the  circumstances.  The  cost  would 
th°n  be  borne  eauitably  by  all. 

Mr.  Baldwin  Latham  put  a  question  as  to  what 
the  Royal  Comnr'ssion  meant  by  "  nuisance."  His 
own  exper'ence  had  shown  h'm  that  a  river  nr'abt  be 
so  denuded  of  oxvgen  that  it  would  not  sunport  fish 
life,  and  still  there  would  be  no  smell  or  any 
nui=anee. 

Mr.  W.  Kaye  Parry  (Dubh"n)  pointed  out  that  from 
the  first  Dr.  Adeneyhad  advocated  the  adoption  of  the 
oxy<*en  absorption  te=t,  and  he  thought  one  result  of 
th;s  E;crh*h  Report  was  to  show  that  Dr.  Adeney  had 
all  along  been  working  on  right  lines.  The  report 
would  be  extremely  satisfactory  to  engineers  in 
Ireland. 

Dr.  McGowan,  d;seussing  the  quest'on  of  the  period 
over  which  tests  should  ex+end,  sa:d  it  had  to  be 
borne  in  mind  that  the  longer  the  time  taken  the 
less  risk  there  was  of  any  slight  difficulties  affecting 
the  tests.  With  a  twenty-four  hours'  test  one  would 
requ-'re  to  be  very  exact,  and  the  five  days'  test 
appeared  to  be  the  safest,  having  regard  to  every- 
thing. A«  regarded  the  quest:on  of  temperature  their 
figure  had  been  arrived  at  on  the  basis  of  records 
of  rver  temperatures  which  had  been  taken,  the 
reading  being  in  almost  every  instance  65  deg.  It 
had  been  objected  that  this  standard  test  did  not 
indicate  the  nature  of  an  effluent,  and  how  far  an 
effluent  bad  been  purified,  but  the  object  of  the 
standard  was  not  to  do  that,  but  to  show  the  effect 
an  effluent  could  reasonably  be  expected  to  have  on 
a  rver. 

Mr.  A.  P.  I.  Cottfreil  (Westnr'nster  and  Bristol 
sa:d  the  recommendations  of  the  comnr'ssion  required 
a  g^eat  d°al  of  thought,  and  after  what  he  had  heard 
that  c'enmg  he  thought  they  wou'd  be  very  far  reach- 
ing. They  nv'ght  go  rather  further  than  many  anti- 
cipated, and  inctpad  of  levelling  down,  as  they  were 
expected  to  do  by  the  commissioners,  the  general 
tendency  would  be  to  level  up.  He  was  strongly  in 
fa--o"r  of  the  idea  that  the  river  and  not  the  sewage 
effluent  was  the  thing  which  had  to  be  pur'fied.  They 
wou'd  learn  more  about  the  proposed  administration 
when  they  saw  the  appendices  which  had  been  spoken 


of,  but  there  would  be  few  who  would  be  opposed  to 
the  formation  of  a  central  authority  and  rivers  boards. 
These  were  needed  for  other  purposes  quite  apart 
from  sewage  disposal. 

Mr.  W.  H.  Makepeace  (Stoke-on-Trent)  suggested 
that  the  recommendations  involved  a  considerable 
expense  in  the  measurement  of  streams. 

Dr.  Calvert  said  he  thought  the  test  proposed  by 
the  commission  was  likely  to  give  different  results  in 
the  hands  of  d  fie  rent  chemists. 

The  Chairman,  in  closing  the  discussion,  said  he 
was  glad  to  find  that  although  there  had  been  brought 
forward  a  number  of  minor  objections  to  the  pro- 
posed test,  the  fundamental  features  of  the  E'ghth 
Rep  i.i  had  not  been  seriously  attacked  by  any  except, 
,  Dr.  Wilson.  Dr.  Rideal  had  regretted  the 
absence  of  any  bacterial  test,  but  he  (the  chairman) 
was  afra'd  it  was  impracticable  to  have  a  baeter'al 
test_  of  sewage.  The  only  alternative  was  absolute 
sterilisation,  and  he  thought  they  would  agree,  if  only 
from  the  financial  point  of  view,  that  that  was  im- 
possible. Water  authorities  must  be  responsible  for 
any  further  pur'fication. 


IRISH  ROAD  BOARD  GRANTS. 

ADVISORY    COMMITTEE    APPOINTED. 

In  the  House  of  Commons  last  \veek,  Mr.  Hayden 
asked  the  Secretary  to  the  Treasury  whether  the 
Road  Board  would  favourably  consider  a  proposal 
that  grants  should  usually  be  made  on  the  scale  of 
75  per  cent  of  the  total  improvement  in  road-crust 
work;  and,  in  view  of  the  fact  that  the  board  are 
prepared  to  allocate  further  grants  up  to  C100  000  for 
the  period  ending  March  31,  1913,  and  that  most  of 
the  local  authorit'es  are  unaware  of  this  sum,  wou'd 
the  board  ind;cate  to  each  county  the  approximate 
sum  for  which  schemes  might  be  cons'dered :  and, 
inasmuch  as  the  actual  execution  of  the  works  under 
the  above  £100,000  would  not  probably  be  completed 
before  March.  1914,  wou'd  the  bnnrd  consider  the 
adv'sability  of  ind'oating  now  a  further  allocation  to 
each  county  to  cover  the  perod  to  March.  1914? 

Mr.  Masterman:  The  Road  Board  are  usually  pre- 
pared, within  the  limits  of  the  funds  available,  to 
make  &  grant  of  either  50  per  cent  of  the  total  cost 
of  resurfacing  or  75  per  cent  of  the  cost  of  improve- 
ment in  road-crust  work  on  roads  wh:ch  they  con- 
sider suitable  for  grants.  Before  allocating  further 
grants,  the  board  desire  to  have  certain  technical 
advice  as  to  the  roads  on  which  mon:es.  can  most 
advantageously  be  spent,  and  in  order  to  obtain  such 
advice  they  have  appointed  an  Advisory  Comnv'ttee 
of  Irish  road  engineers,  who  will  shortly  commence 
an  inspection  of  a  cons'derab'e  mileage  of  Irish 
road3..  The  board  are  not  prepared  to  indicate  a 
further  allocation  to  each  county  at  the  present  time. 


Structural  Economy.*— We  have  received  an  admir- 
able little  book  by  Mr.  E.  A  Slater,  which  every 
borough  eng'neer  should  make  a  point  of  possessing. 
It  represents  the  "bovril"  of  engineering  practice 
from  foundations  to  br'dges  and  cuttings.,  dealing  on 
the  way  with  walls,  ground  floor  construction,  roofing 
materials,  upper  floor,  girders,  roofs,  ventilation  and 
heating,  drainage  and  san;tary  fittings,  corrugated 
iron  buildings,  fenc'ng,  planning,  paving,  roads, 
tramways,  quays,  and  service  and  storage  reservoirs. 
There  is  a  chapter  on  the  law  relating  to  structures, 
and  a  number  of  calculations  of  real  practical  value. 
Mr.  Slater's  main  object  is  to  emphasise  the  import- 
ance of  contemplating  ultimate  economy  in  carrying 
out  works  of  the  kind  enumerated.  Original  cost  is 
not  everything;  subsequent  maintenance  has  also  to 
be  added.  Particular  attention  is  given  to  the  lay'ng 
out  of  industrial  suburbs,  and  th;s  feature  of  the 
book  shou'd  appeal  to  officials  who  have  to  g;ve 
practical  effect  to  the  provisions  of  Mr.  Burns'-  Act 
of  1909.  The  methods  described  in  the  book  are  ex- 
pla;ned  in  such  a  way  as  to  induce  builders,  and 
those  who  employ  them,  to  think  tw'ce  before  the  old 
text-book  rules,  or  rule-of-thumb  trad;tions,  are  con- 
tinued. The  building  trade  is  too  much  confined  to 
a  theoretical  rut,  and  Mr.  Slater  shows  by  one  prac- 
tical illustration  afteT  another  how  and  why  the 
formulae  of  the  past  should  give  way  to  the  theorems 
of  the   pre=ent — Municipal  Journal. 

'  Br    B.    A      S  M-r.  ASSOC. M. INST. C   E.,    F.9  T..    M  INST.M  FrH.R.,    Loc'lirer 

on    S'riirhi'al    Engineering.     6s.   nett.      St.   Bride's    Press,   Limited, 
24  Bridolane,  E.C. 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


VI.— In 


a  Roadman. 


I  really  tail  to  see  how  it  shows  hardness  on  my 
part,  Mr.  CJ  mson.  I'm  here  to  do  my  best  by  the 
ratepayers,  and  to  put  old  chaps  of  seventy  years  of 
ion  the  roads  isn't,  in  my  opinion,  the  way  to 
do  it.  Oh,  yes,  it's  all  very  weal  to  say  that  it  keeps 
them  out  of  "the  house" — prevents  them  coming 
upon  the  rate-' — and  all  that.  If  it  s  sentiment  you're 
on.  I  il  give  you  best.  Not  sentiment  ?  You  put  it 
forward  as  a  ser.ous  financial  proposition  ?  As 
chairman  of  the  H.ghways  Committee  you  advocate 
the  employment  of  these  poor  old  wrecks?  Right ! 
Now  we  can  go  ahead,  and  if  I  can't  convince  you 
you'ie  five  minutes  older,  I'll  eat  the  broom 
of  the  patriarch  among  my  roadmen,  and  if  he  ever 

sees  h.s  hundredth   birthday  again  I'll Talking 

nonsense,   am   I  ?    Come   to  the  point  ? 

*  #  *  * 

We  pay  our  old  men  an  average  wage  of  lGs.  a 
week,  and  for  this  they  potter  around  in  general, 
sweeping  a  bit  here  and  a  bit  there,  yarning  awhile  at 
intervals  widi  passers-by,  and  occasionally  getting 
mixed  up  with  a  motor  car.  Yes,  you're  quite  right 
— I  had  it  on  the  tip  of  my  tongue  to  say  it.  They 
are  of  some  little  use  when  the  rollers  M  work,  and 
the  care  with  which  they  lay  a  patch  is  most  com- 
mendable. i\lo;a.c  isn  t  in  the  same  street  with  it. 
Ana  men  they  'il  tend  the  patch  and  shape  it  round 
and  sweep  mud  over  it  for  weeks  after,  and  it's,  a 
remarkable  thing — I  daresay  you've  not.ced  it,  Mr. 
Climson— that  the  nearer  a  patch  may  be  to  the 
'•  .Lion  '  or  the  "  Boar's  Head "  the  greater  is  their 
assiduity.  Working  with  the  water  van  is  another 
of  the.r  favourite  occupations,  and  they  cheerfully 
share  the  beer  that  the  driver  gets  for  pay.ng  special 
attention  to  the  draw-ups  of  the  various  pubs. 
Bianie  them  ?  Not  in  the  least.  Do  the  tame 
myseif  ?  Well,  perhaps  I  should,  and — you  ve  raised 
the  point  you  know — I'm  sure  you  would.  Rainy 
day-  afford  another  opportunity  tor  them  to  exhibit 
their  usefulness.  It's  a  case  of  one  man  one  guliey, 
and  I've  often  admired  the  pat-ence  with  wh.ch  they 
sweep  a  small  heap  of  paper  and  oddments  off  the 
grating  so  as  to  adow  a  free  run  from  the  channels. 
It  wouldn't  do  to  sweep  the  obsUuotion  right  away 
—that  d  mean  an  effective  clearing  of  the  grate, 
and  their  job  'd  be  gone. 

#  *  *  # 

Sixteen    shillings   a   week — that's   what  we  pay   for 
the  service,  and  I  call  it  jolly  dear  at  the  pr.ee.    A 
younger    man    wouldn't    do     much     better  ?    You'll 
excuse   me,   Mr.    Climson,    but    if   I    had    a   younger 
man  who   wouldn't  do    better   he'd  very  quickiy   get 
the  sack     I   flatter    myself    that    there's    not   much 
slacking  among  the  men  that  I  employ.    Their  aver- 
age pay   is   24s.   a    week,   and    if   the    worst   of  them 
doesn't  do  four  times  the  woik  of  the  best  of  the  old 
men   it's  about    time   I    woke    up.    And    now    to    my 
point— eh  ?     I    want    what  ?     To    drive    'em    into    the 
workhouse  ?    Nothing    of    the    kind.    Let,    me    finish 
before   you    say    anything  like   that.     Eight   shillings 
a  week  'd  be  affluence  to  any  of  the  old  chap.-,  and, 
y  could  always  pick  up  an  odd  shilling  here 
and    there.    We    couldn't    regularly    "pension    them 
off"?    The   Act   wouldn't    allow   it?    Of   course   not; 
but   we  could    pay    'em   8s.   a    week   as    roadmen   and 
1       ■   'in  :    The  saving  ?    Oh,  that's  i  asilj 
proved.    Four  old  men  cost  64s.  a  week— 16s.  each— 
and  their  work  equals   that   of  one  young  fellow  at 
-M-.    Now  then.    Pension  off— I  use  the  term  for  con- 
pension  -h   il"-  four  pjd  nil-  at  8s.  a  head. 
lal  -   32s. ;    employ  one  young   man   at   24 
and  there's  a  clear  saving  of  10     a   v   ek, 
with  more  efficient  labour,  and  four  dea  nl  old  chaps 
h  a  small  "  holding"  out- 
aide  tiie  ''Lion"  or   whatever  particular  house   they 
fancy. 

The  1?  I'm  soo  ry,  but 

I    never    thought    it    would,    and,    of   course,    if   you 

won't   be  convinced  there's  an  end  of  the  matter.    I 

you  heard  that   poor  old   Brown   v  as   killed 

by  a  car  this  morning'    $es,  he   was  sweeping  the 


High-street,  and  the  ear  caught  him  up  and  earned 
him  a  score  of  yards  and  left  him  a  mangled  heap 
just  outside  Bagnell's.  Had  to  take  a  wheel  off  to 
get  the  remains  away!  Horrible?  I  should  think 
so.  That's  the  third  killed  during  the  last  eighteen 
months.  Ought  to  be  prosecuted  ?  Well,  so  they 
are  in  a  way;  but  it's  always  the  same  verdict: 
"Accidental  death— driver  exonerated  from  ail 
blame."  It  '11  be  the  same  in  Brown's,  case,  you  see 
if  it  isn't.  How  old  ?  Well,  he  couldn't  have  been 
a  day  under  seventy-five,  and  that  brings  another 
argument  up.  How  about  the  old  age  pension  ? 
Every  man  over  seventy  years  of  age  that  we  employ 
is  dropping  his  pension  and  we  are  paying  it.  Why, 
there  'd  be  no  need  for  the  8s.  a  week  in  such  cases. 
No  keeping  off  the  rates,  eh  ?  No  keeping  out  of  the 
house !  You're  convinced,  are  you  ?  Wed,  I'm  glad 
of  it,  and  I  take  it  that  I  can  have  a  free  hand  now  ? 
Sack  the  present  men?  Oil,  no,  I  shouHnt  do  that 
exactly;  but  I  certainly  shan't  put  any  more  cente- 
narians on.     Good-bye. 


Want  a  job?  On  the  roads?  Colonel  Jubber  sent 
you  ?  Well,  that's  like  his  cheek,  too.  Just  you  go 
back,  my  man,  and  tell  Colonel  Jubber,  w.th  my 
compliments,  to  go- Didn't  mean  no  harm  ?  Per- 
haps he  didn't,  but  it's  like  his  cheek  all  the  same. 

Thinks   because  he Oh,   you  heaid   of  poor   old 

Brown's  death  and  thought  you  could  take  his  place. 
Well,  you're  much  of  an  age,  that's  pretty  evident, 
and  I'm  afraid  that's  up  against  your  chance.  You 
see,  I've  been  thinking  the  matter  over,  and  I  ve  de- 
cided that  we  must  have  younger  labour.  You  can 
still  do   a  good  day's   work  ?    Very  likely ;    but   you 

see — er No,  I  don't  mind  having  a  look  at  them. 

Hum — excellent — couldn't  be  better — sober,  steady, 
industrious— yes,  yes,  that's  all  right;  but  age  is. 
against  you.  Only  just  seventy  ?  Comparatively 
young?  Well,  yes,  that  may  be  as  regards  my 
present  staff;  but  we're  adopting  a  new  i>olicy,  and — 
really,  I'm  very  busy,  and  I  can't  stop  talking  here. 
You're  over  seventy,  and  with  your  old  age  pension 
and 

Heavens,  don't  fire  up  like  that !  Why  not  ?  It's 
made  to  go  round.  I'll  take  it  myself  if  I'm  out  of 
collar  at  seventy  and  the  locker's  empty.  Five  shil- 
lings a  week  is  not  to  be  sneezed  at.  Eh  ?  Oh,  of 
course,  if  you  put  it  that  way,  it's  different.  You've 
plenty  of  work  in  you,  and  it  '11  be  time  enough  to 
think  about  the  pension  when  it's  the  only  thing 
between  you  and  the  house?    I  admire  your  pluck; 

but Give  you  a  trial  ?    Oh,  there  'd  be  no  trial 

needed  in  your  ca.se.  Here,  hang  it  all— go  down  to 
the  yard  and  tell  Mr.  Gunn  that  I  sent  you.  Ask 
him  to  give  you  a  broom.  That's  all  right — that's 
all  right.  Run  along  sharp,  or  you  may  find  he's  put 
someone  else  on.  Oh,  lor,  what  a  consummate  ass 
I  am!    After  all  my  talk,  the  very  first  old  chap  that 

pitches    a    good   yarn How     Climson    '11    laugh 

when  he  hears  of  it!  Come  in,  Mr.  Smith;  just  the 
man  I  wanted  to  see.     Shan't  keep  you  a  minute. 


It's  about  our  men  on  the  roads.  I  want  you  to 
w&ed  out  the  old  uns  as  speedily  as  possible.  Sack 
'em  ?  Good  heavens,  no.  But  as  they  drop  out  re- 
place them  by  younger  ones.  We're  not  running  an 
infirmary,  remember,  or  a  home  for  the  aged  poor. 
['ve  bad  Mr.  Olimson  up  talking  about  it,  and  he's 
given  me  a  free  hand  in  the  matter.  Want  a  man 
to  take  Brown's  place  ?  Yes,  but — er — you  see,  I've 
just  filled  that.     A  man   named   Stevens  came  round 

just    now,  and Old  Rooty  Stevens  ?    How  on  earth 

should  I  know  what  they  call  him  ?  I  can't  be  ex- 
pected to  call  every  man  in  the  town  by  his  nick- 
name. About  seventy?  Tall,  white  whisker-,  bell- 
bottomed  trousers,  fur  cap— ye*,  that  about  fits. 
You  understood  me  to  say  that  we'd  have  no  more 
old  men  ?  And  so  I  did.  Really,  you're  very  dense 
this  morning,  Mr.  Smith.  When  I  say  no  more  I 
mean  no  more,  and  Stevens  is  to  be  the  last  of  'em. 

You're  the  deputy  here,  and I  fail  to  see  what 

there  is  to  grin  at.    Only  smiling?    Well,  if  I  smiled 


Fbbhoaei  21,  L913. 


AND    COUNTY    ENGINEER. 


367 


like  that  I'd  take  something  for  it  It  '11  grow  on 
you,  if  you  aren't  careful.  No  wonder  you  didn't 
get  Walson-on-Stoke! 

Xii.  I've  nothing  else  fur  the  moment.  Brown's 
funeral  P  Yes,  I  think  I  ought  to  attend— some  of 
the  council  are  sure  to  be  there,  too — although  I'd 
far  rather  follow  the  gentleman  that  killed  him.  Tut 
me  down  fur  5s.  I'm  glad  you  thought  of  it.  Poor 
old  chap,   In-   wasn't   of  much  use  on   the   road 

:  i    one   thcU  knew   the  whole   art   of 
"miking"  as  he  did.    He  was   a  past-master  at    it. 

a  book?  What,  old  Brown?  No  wonder  he 
was  always  engaged  in  mysterious  conversations, and 
pleaded  so  hard  when  I  wanted  to  shift  him  out  to 

:  End.  Been  a  gentleman's  servant,  had  he? 
What  a  fall!  But  there,  we  mustn't  stop  here  yarn- 
ing. Lei  me  know  how  Stevens  goes  on.  I  think 
you  'Jl  find  him  as  good  as  the  best.  Gunn  might 
send  me  in  a  special  report  at  the  end  of  th 
Stevens  '11  be  the  last  of  the  old  brigade,  remember, 
Mr.  Smith.  Forty-five  Ml  be  the  age  limit  now, 
null--    i  onetliing   very   exceptional    about    a 

Case,   ami    then    we    might    -train    a   year  or   SO     And, 
oh,   if  Colonel  Jubb  r   sends   any   men   along     nev<  c 
mind   their  agie,  or   their   colour,   or  their   en  ed 
anything    else — just    return   'em   with    my    respectful 
compliments. 


INSTITUTION  OF   MUNICIPAL  AND  COUNTY 
ENGINEERS. 


EAST    MIDLAND    DISTRICT    MEETINC    AT    NEWARK. 

A  general  meeting  of  the  .members  of  the  East 
Midland  Distr.ct  of  the  Institution  of  Municipal 
and  County  Engineers  was  held  in  the  Town  Hall, 
Newark,  on  Saturday  last,  those  present  including 
Messrs.  K.  J.  Thomas  (Buckinghamshire),  p] 
Thomas  Palmer  (Lincoln),  E.  H.  Crump  (Hinckley), 
Thomas  Lake  (Bourne),  S.  Haseldine  (Canton),  A. 
Barlow  (Ripon),  E.  Purnell  Hooley  (Nottingham), 
J.  T.  Colhnge  (Mansfield),  E.  J.  Silcock  (Westm.mster 
and  Leeds),  J.  D.  Kennedy  (Retford),  R.  Oakden 
(Newark),  J.  Cracroft  Halier  (Car.ton),  H.  Gilbert 
Whyatt  (Grimsby),  T.  P.  Frank  (Newark),  W.  B. 
Purser  (Kesteven  County  Council),  C.  A.  Clews 
(Derby),  F.  W.  Wright  (Ilkeston),  A.  G.  Wheeler 
(Eastwood),  S.  Maylan  (Basford),  W.  Harold  A.  Court 
(Leicester),  R.  A.  MacBrair  (Lincoln),  Iron,  district 
secretary,  and  Thomas  Cole  (Westminster),  secretary. 
Among  the  visitors  were  Messrs.  A.  W.  Shelton  (Not- 
tingham), A.  R.  Agnew  (Bourne),  J  no.  Bailey  (Spald- 
ing), A.  Lamb  (Nottingham),  J.  W.  Pell  (Nottingham), 
F.  Tumell  (Nottingham),  and  P.  A.  Watford 
(Newark).  The  members  were  received  by  his  Wor- 
ship the  Mayor  of  Newark  (Mr.  H.  Stallard,  m.r.c.s), 
the  president,  Mr.  R.  J.  Thomas,  thanking  his  Wor- 
ship  for  his   hearty   welcome. 

A  letter  was  read  from  Mr.  E.  G.  Mawbey,  borough 
engineer  of  Leicester,  the  chairman  of  the  East  Mid- 
land District,  expressing  his  great  regret  at  being 
unable  to  be  present.  In  his  absence  Mr.  R.  J. 
Thomas,  the  president,  was  elected  chairman  of  the 
meeting. 

A  paper  on  "Rural  Housing''  was  read  by  Mr.  T. 
Lake,  surveyor  to  the  Rural  District  Council  of 
Bourne.  The  discussion  on  the  contribution  was 
opened  by  Mr.  A.  W.  Shelton,  of  Nottingham,  mem- 
ber of  the  Royal  Commission  of  Irish  Rural  Housing, 
and  the  following  members  spoke — viz.:  Messrs. 
E.  P.  Hooley,  R.  Oakden,  H.  G.  Whyatt,  W.  B. 
Purser,  S.  Maylan,  E,  H.  Crump,  E.  J.  Silcock, 
T.  P.  Frank,  and  R.  J.  Thomas.  Messrs.  Lake  and 
Shelton  replied. 

The  Mayor  and  Mayoress  afterwards  entertained 
the  company  to  tea.  Mu=ic  had  very  kindly  been 
arranged,  and  a  very  pleasant  time  was  spent.  The 
president  suitably  expressed  the  thanks  of  those 
present  for  the  hospitality  shown"  to  the  members. 


COUNCIL   MEETINC. 

At  the  recent  meeting  of  the  council— partly  reported 
in  last  week's  issue — there  were  present  Messrs.  B.  J. 
Thomas  (president,  in  the  chair),  T.  W.  A.  Hayward, 
W.  N.  Blair,  W.  T.  Lancashire,  G.  F.  Carter.  W.  H. 

Pr 't,  0.  E.  Winter,  J.  W.  Cockrill,  E.  P.  Hoolev, 

J.  J.  Barber,  N.  Scorgie,  E.  B.  Martin,  H.  E.  Stilgoe, 
W.  Harpur,  A.  D.  Greatorex.  A.  H  Campbell,  W. 
Stubbs,  .1.  L.  Redfern,   C    F.   Wike,  J.    S.   Pickering. 


A.  E.  Collins,  G.   A.  Phillips,  Thos.  Cole  (secretary), 
and  H.  A.  Giles  (assistant  secretary). 

ELECTED    AS    MEMBERS. 

Messrs.  W.  H.  Budgett,  assistant  engineer  to  the 
Wood  Green  Urban  District  Council;  H.  L.  Han  on, 
district  surveyor  to  the  Bedfordshire  County  C  i 
(West  District);  J.  R.  Treadwell,  highway  surveyor 
to  the  Easthampstead  Rural  District  Council;  R.  J. 
Taylor,  district  main  road  surveyor  to  the  Bedford- 
-h.re  County  Council;  W.  A.  Macartney,  burgh  sur- 
veyor, Johnstone;  G.  H.  Dallow,  surveyor  to  the 
Halesowen  Rural  District  Council;  Geo.  Smith,  sur- 
veyor to  the  Eton  Urban  District  Council ;  N.  F. 
Spence,  surveyor  to  the  Hartshorne  and  Seals  Ruial 
District  Council;  W.  Eyre,  surveyor  to  the  Yeardsley- 
cum-YYhaley  Urban  District  Council;  H.  Spread- 
borough,  town  surveyor,  Youghall ;  J.  H.  Leverton, 
surveyor  to  the  Harpenden  Uiban  District  Council; 
R.  W.  Burton,  highway  surveyor  to  the  Dunmow 
Rural  District  Council;  W.  Wr.ght,  municipal  engi- 
neer, Lagos;  A.  J.  Lyddon,  deputy  county  surveyor, 
Essex;  C.  A.  Lake,  highway  surveyor  to  the  Thirsk 
Rural  District  Council;  D.  C.  Thwaites,  assistant 
borough  engineer  and  surveyor,  Ossett;  B.  Haylor, 
deputy  engineer  to  the  Wiilesden  Urban  District 
Council;  and  G.  W.  Humphreys,  chief  engineer, 
London  County  Council. 

ELECTED     AS     ASSOCIATE      MEMBERS. 

Messrs.  J.  A.  Booth,  assistant  engineer  and  resi- 
dent engineer,  Glasgow  Corporation  Waterworks; 
G.  E.  Fryer,  chief  assistant  surveyor  to  the  Ripley 
Urban  District  Council;  W.  Walsh,  engineering 
;t,  Blackburn  Corporation;  P.  Morris,  town 
planning  assistant  to  the  Doncaster  Rural  District 
Council;  R.  A.  Campbell,  resident  engineer,  Glasgow 
irion  Waterworks;  F.  Pritty,  assistant  engi- 
neer to  city  engineer,  Glasgow;  E.  Pritchard,  engi- 
neering assistant,  London  County  Council;  F.  W. 
Dean,  assistant  engineer,  Withington,  Manchester; 
■J.  H.  Smyth,  chief  engineering  assistant  to  the 
Wiilesden  Urban  District  Council;  W.  J.  Smith, 
assistant  to  engineer  and  surveyor,  Wiilesden  Urban 
District  Council;  R.  J.  Hake,  assistant  to  surv> 
the  YYilliton  Urban  District  Council;  J.  T.  James, 
main  road  inspector  to  Herefordshire  Cuunty 
Council;  R.  0.  Jones,  assistant  surveyor  to  the 
Glamorganshire  County  Council;  P.  A.  Reece,  engi- 
neering assistant,  Manchester  Corporation;  and 
E.  F.  Scholfield,  chief  engineering  assistant  to  the 
Burnley   Rural   District    Council. 

ELECTED     AS      STUDENTS. 

Messrs.  A.  O.  Jenkins,  burgh  surveyor's  office, 
Dumfries:  P.  Harrison,  assistant  to  Ruislip-North- 
wood  Urban  District  Council:  E.  J.  Mu'ili&s,  county 
surveyor's  office,  Hereford;  G.  V.  Roberts,  county 
surveyor's  office,  Hereford;  and  R.  R.  Hogsden, 
council  offices,   Midhurst. 

TRANSFER     FROM     AFFILIATED     MEMBER     TO     MEMBER. 

Mr.  A.  H.  Clayton,  county  road  surveyor,  Aboyne, 
Aberdeenshire. 

The  council  learnt,  with  regret,  of  the  death  of 
Mr.  J.  Robb. 

NEW     AFRICAN    DISTRICT. 

A  suggestion  for  the  formation  of  a  Dew  African 
district   was  referred  to   the  Constitution  Committee. 

RELATIONSHIP    BETWEEN    SCB    AND    MAIN    CONTRACTORS. 

The  council  received  a  report  from  the  Arbitration 
Clause  Sub-Committee  on  the  reception  of  a  depu- 
tation from  the  Confederated  National  Association 
of  Master  Plasterers,  Plumbers  and  Slaters.  Certain 
difficulties  arising  from  the  present  system  of  letting 
main  and  sub-contracts  were  laid  before  the  com- 
mittee, and  the  matter  was  referred  to  them  by  the 
council  for  further  consideration  and  report. 

TOWN     PLANNING     CONFERENCE. 

The  Town  Planning  Committee  reported  list  of 
papers  recommended  for  acceptance  for  reading  at 
the  forthcoming  conference.  It  was  agreed  that  an 
exhibition  of  plans,  drawings  and  models  should  be 
arranged  for. 


"The  Builder."— Mr.  Herbert  W.  Wills  has  been 
appointed  editor  of  the  Builder.  Mr.  Wills  is  a 
Fellow  of  the  Royal  Institute  of  British  Architects, 
having  served  for  four  years  on  the  council  of  that 
body;  and  he  has  carried  out,  in  conjunction  witli 
h-    partner,    many    important    public    build  V 
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Assistants'  and  Students'  Section. 

Conducted  by  SYDNEY   G.   TURNER,  assoc.m.inst.c.e. 


All  communications  in  regard  to  this  rage  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  2t  Bride-lane,  Fleet-street,  E.(J.  Envelopes 
must  o  marked  "Assistant*'  S.e'ion"  in  the  to,,  left—and.  comer. 
Correspondents  or«  incited    to  submit    questions  for  consideration   and 


THE  MGNTHLY  PREMIUM. 

Mr.  H.  M.  Webb,  of  Worcester,  to  whom  the  pre- 
mium   for   January    was    awarded,    has    selected    th< 
following  books:  — 
"Public   Health  Law,"  by  Sydney   G.   Turner   (St. 

Bride's  Press). 
"Practical   Road  Engineering,"   bv  H.   P.  Boulnois 

(St.   Bride's  Press). 
"Reinforced    Concrete    Consfcpaction,"     by     Cn n tell 

(Spon). 
These  have   been  duly  forwarded   to   him. 

QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

300.  Retaining  Wall.— A  retaining  wall  is  required 
to  support  a  roadway  having  no  footpath,  and  con- 
sequently heavy  vehicles  such  as  steam  rollers,  &c, 
will  seriously  surcharge  the  wall.  The  he'ght  of  the 
roadway  above  the  adjoining  ground  is  8  ft.,  and  the 
filling  will  be  good  clay.  Design  a  suitable  wall  in 
mass  concrete,  and  show  calculations.  (D.  G.  B., 
Darlington.) 

307.  Hydraulics — A  stream  is  gauged  over  a.  rect- 
angular weir  or  notch.  The  width  of  the  notch  is 
3  ft.  6  in.,  and  the  height  of  the  still  water  over  the 
edge  of  the  notch  is  found  to  be  14J  in.  Find  how 
many  gallons  pass  over  the  weir  per  twenty-four 
hours,    neglecting   the   velocity    of  approach.    (D.) 

303.  Moment  of  Inertia — Show  how  to  find  the 
moment  of  inertia  of  a  tee  section.  What  use  is 
made  of  the  moment  of  inertia  in  finding  the 
strength  ? 

309.  Water  Supply — In  laying  a  large  water  main 
g  water  from  a  gathering  ground  several  miles 

from  an  urban  district,  and  also  distributing  mains 
in  the  district,  where  and  at  what  point?,  would  it 
be  necessary  to  place  air  and  other  valves  ?  Give 
reasons.     (W.  L  ,   Ripley.) 

310.  Decay  of  Timber — 'What  are  the  causes  of 
decay  in  timber  placed  under  water  ?  How  can  it 
be  prevented  ? 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  «t"  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "  Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTIONS. 

304.  Ceodesy — What  is  meant  by  reducing  a  hori- 
zontal measurement  to  mean  sea  level  ?    (Perplexed.) 

In  surveying  operation-  it  is  usual  to  reduce  all 
aces,  not  only  to  a  horizontal  surface,  but  to 


Fig.  1. 

a.  standard   horizontal    surface,  that    of   "mean   sea 
level." 

ii.   and    is    that    which 


answers  to  the  questions  tohich  appear,  For  the  contributions  considered 
to  be  the  tt'0>t  meriton.-tis,  one  or  more  premiums  in  books  will  be 
au-arded  monthly,  biagranis  must  be  drawn  to  scale  on  separate  sheets, 
read]/  for  reproduction. 


would  be  taken  up  by  the  surface  of  the  ;-ea  if  the 
land  were  removed. 

Let  figure  (1)  repiraserot  pan  of  a  section  tal  en 
through   the  centre  of  the  earth. 

A  and  B  are  two  high  mountain:-,  and  DE  is 
the  surface   of   "mean    sea    level." 

Draw  arcs  A  C  and  B  F  parallel  to  D  E. 

Then  AC  and  BF  are  the  horizontal  distances 
between   A   and  B,   taken   at  diffei 

It  is  evident  that  they  are  both  greater  than 
D  E,  and  it  is  the  reduction  ot  them  to  DE  which 
is  known  as  the  reduction  to   mean  sea   level. 

This  reduction   is   applied  as  follows:  — 

Let  r  =  radius    of   the    earth. 

A,  =  height  of  A  above  mean  sea  level. 
A,  =  height  of  B   above  mean   sea   level. 


Then  — , 


+  ''i 


and 


BF 


so    that    all    measurements    taken    at    a  height   h, 
above  mean  sea  level   are  reduced   by  mult  V 


them  by 


an.l    those  taken   at  a   height   /'_,    by 


multiplying  by  ^Th 

As  r  =  20,900,000  ft.  approx.,  it  is  evident  that  the 
correction  is  very  slight,  and  in  most  cases  is  less 
than   the   probable    error   of   measurement. 

In  triangulation  work,  where  the  lengths  are  all 
calculated  from  one  base  line,  the  trouble  of  re- 
ducing each  length  separately  is  avoided  by  first 
reducing  the  base  line,  and  then  calculating  the 
other  lengths,  which  are  thus  reduced  automati- 
cally.    (H.  M.  W.,    Worcester.) 

305.  Mechanics. — A  machine  is  driven  from  a  pulley 
4  ft.  in  diameter  by  means  of  a  belt.  If  the  difference 
of  pull  in  the  two  sides  of  the  belt  be  201b.,  and  the 
pulley  makes  150  revolutions  per  minute,  what  is  the 
horse  power  transmitted  by  the  belt  ?    (T.  R.) 

]50 

Speed  of  pulley  =  150  revs,  per  min.  =   Trr    revs,  per  sec. 

Radius  of  pulley  =  2  feet. 

150 

.'.  linear  speed  at  rim  =  (2ir  x  — ^rr    x  2)  feet  per  sec,  and 

all  tlie  time  this  is  experiencing  a  "  counter-motion  "  force 

of  20  lb.  weight  nett. 

Now,  force  overcome  =  work  done. 

150 
.'.   work  done  =  (2-n-  x  x   2  x  20)  ft.-lb.  per  sec. 

But  1  horse-power  =  33,(00  ft.-lb.  per  min. 
=  550  ft.. -lb.  per  sec. 

2ir  x  1  50  x  2  x  20 
.'.    H.P.  transmitted  by  belt  =  - rr- 


Taking  the  value  of  v  as 


H.P.  transmitted  bvbelt  = 


22 

T 

.22: 


ive  get 
1 50  x  2  : 


=  1"143  (approximately). 

~    (W.  W.,  Straihaven.) 
308.    Building    Materials.— What    are    "encaustic" 
tiles,  and  how  are  they  made  ?    (Pup.) 

Encaustic  tiles  are  those  in  which  the  colours 
are  produced  by  substances  mixed  in  with  the 
clay,  and  not  by  printing  on  after  the  tile  is  made. 

Such  tiles  may  be  made  from  ordinary  clays  and 
marls  carefully  prepared  and  mixed  with  various 
colouring  substances,  such  as  manganese  for-  black 
OT  cobalt  for  blue. 

They  may  be  divided  into  two  classes:  Those 
which  are  ornamented  by  inlaid  patterns  of  dif- 
ferent colours  and  those  which  are  of  the  same 
colour  throughout. 

We  will  now  consider  the  first  class. 

The  clay  is  very  carefully  prepared,  mixed  with 
the     colouring     matter,    and     "slipped  "—that     is, 

i     ad    through    I  ,,i    or  silk  sieves. 

Then    it,    Ls    boiled    in    the    "slip     kiln  "     until     it 
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becomes  plastic,  ami  "wedged,"  or  cut  up  into 
.  which  are  dasihed  together  to  drive  ou1  tihe 
air  in  them  .and  to  consolidate  them.  After  this 
stage  it  is  "'aged,"  ox  kept  for  several  months, 
during  which  fermentation  goes  on  and  OJ 
matters  disappear,  the  "wedging"  being  rep 
at  intervals  Then  it  i-  "slapped,"  or  cut  by  a 
wire  into  long  pieces,  which  are  kept  always  in  the 
same  direction  to  consolidate  the  mass  and  to  pre- 
serve the  grain. 

Each  tile  consists,  as  a  rule,  of  three  layers: 
The  nice,  which  is  composed  of  very  pure  day  oi 
the  colour  required  for  the  ground  of  the  pattern'; 
b  dy,  which  is  of  coarser  clay  :  and  the  back, 
which  is  formed  of  -a  thin  layer  of  clay  different 
In  mi  the  body,  to  prevent  warping. 

The  clay  for  the  face  is  cut  into  a  slab  about   a 
quarter  of  an  inch  thick,  and  large  enough  toallow 
olfaction  in  burning. 

This  slab  is  placed  on  a  mould  of  plaster  of 
Paris,  in  which  the  form  of  the  inked  pattern  is 
left  in  relief. 

The  facing  clay  is  pressed  on  -this,  and  receives 
an  indentation  corresponding  to  the  pattern  re- 
quired. 

It.  is  then  backed  up  with  the  body  of  coarser 
(day    and  With  the  third  layer  just  mentioned. 

When  this  has  been  done  the  maker's  name  is 
stamped  on  the  back,  and  a  few  hole-  are  cut  to 
give  a  key  for  the  plaster. 

Slip  clay  of  the  required  colours  is  then  poured 
into  the  various  parts  of  the  pattern  indented  on 
the  face. 

When  this  has  become  hard,  all  superfluous 
clay  is  scraped  off,  the  tiles  are  trimmed  and  dried, 
and  then  carefully  baked  in  ovens,  being  arranged 
in  large  fireclay  jars  to  prevent  harm  from  smoke. 

After  this  the  tiles  may  be  glazed  by  dipping 
into  a  mixture  of  jjowdered  glass  and  water,  and 
reheating. 

The  second  class  of  tiles,  those  of  the  same 
colour  throughout,  are  made  by  the  dry  process. 

The  clay  is  carefully  prepared,  mixed  with  the 
colouring  matter,  "  slipped,''  dried,  and  then  re- 
duced to  fine  powder. 

After  this  it  is  placed  in  a  press  and  subjected 
to  enormous  pressure  from  a  steel  die. 

This  die  consolidates  the  powder,  and  at  the  same 
time,   impresses    any    pattern    required    on    it. 

The  tiles  are  then  carefully  dried  in  a  hot  room, 
glazed   and  fired.     (H.  M.  W.,    Worceeter) 


Among  the  applications  received  by  the  Croston, 
Lam  -mi',  Urban  District  Council  in  response  ti 
their  recent  advertisement  in  this  journal  fur  a  sur- 
veyor, inspector  of  nuisances,  collector  and 
manager,  at  a  -alary  of  £90  per  annum,  with  an 
.allowance  of  £5  a  year  i  ir  acting  a-  secretary  to  the 
Higher  Education  Committee,  is  the  follow 

Gentlemen, — I  hereby  beg  to  make  application  for 
the    positions    of    surveyor,  inspector    oi    nuisances, 
i]  and  gas  manager  to  your  council,  advertised 
in  The  SiiivEYoit  dated  February  14,  1913. 

In  support  of  my  application  I   beg  to  submit  the 
following   facts  of  my   experience   and   qualifier 
for  your  kind  consideration. 

I  am  forty  years  of  age.  married,  and  have  a  family 
of  ten  children. 

1  am  at  present  in  the  service  of  a  large  urban  dis- 
trict council  on  the  outskirts  of  London  as  a  deputy 

at  a  salary  of  £30U  per  annum;  but 
the  various  and  multitudinous  duties  to  be  performed 
in    youi    district,    and    the  very    munificent    salary 
I.    am    tempted    to    make   application    for   the 
appointment. 

1  am  a  member  of  the  Institution  of  Civil  Engin<  ei  s, 
a  member  of  the  [nstitution  of  Mechanical  Engineer.-, 
a  member  of  the  Institution  of  Gas  Enginei 
chartered  accountant,  m.a.,  ii.sc,  and  also  pay  sub- 
scriptions to  other  smaller  societies  engag  I  n 
advancing  the  various  professions  mentioned  in  your 
advertisement. 

I  have  a  very  extensive  knowledge  of  ali  kind.-  of 
road  and  sewer  repairs,  the  construction  of  sewage 
disposal  work-  and  their  upkeep,  electrical  tramway 
traction,  refuse  collection  and  d  sposal,  public  baths 
the  manufacture  and  distribution  of  gas,  collect. on  of 
rate;-,  inspection  of  food,  sewers,  overcrowded  bouses 
common  lodging  houses,  knacker.-'  yards,  and,  in  the 
evening,  rearing  and  'washing  of  babies  and  tin 
education  of  older  children.  1  may  say  that  I  have 
fro  n  time  to  time  written  theses  on  the  above  sub- 
jects, among  which  I  would  mention  "  The  Civilisation 
;  Sewer  Eat,"  a  treatise  on  "Gas  as  Applied  to 
Public  Speaker-."  "Sausages  and  their  Origin,"  '•The 
Practice  and  Theory  of  Chastising  Children,"  "Motor 
Bnses  ».  Bassinettes,"  and  others. 

I  should  be  quite  prepared  to  carry  out  the  whole 
of  the  duties  enumerated  in  your  advertisement  for 
the  salary  mentioned,  and  would,  if  the  council  ;« 
desired,  keep  up  a  large  establishment,  a  town  house, 
electric  launch,  and  provide  one  or  two  high-power 
motor  cars  to  travel   round  the  district. 

I  have  a  perfect  mania  for  wmk.  and,  in  addition 
to  the  duties  specified,  would  gladly  undertake  to 
manage  the  local  workhouse,  pumping  station  and 
library,  clean  down  the  town  hall,  read  the  lessons 
on  Sundays,  control  the  fire  brigade  cleanse  verminous 
persons,  and  act  as  commanding  officer  of  the  Boy 
Scout-  in  my  .-pare  time.  My  wife  would  also  be 
glad  to  mind  the  babies  of  ratepayers  while  they 
attend  the  theatre  or  picture  palace,  a^si;-!  at  the 
mothers'  meetings,  act  as  lady  sanitary  inspector, 
cater  for  the  mayoral  banquets,  teach  the  -chool  g'rls 
and  preside  at  ail  tea  fights,  bun  scrambles  and  Doreas 
conversazione-. 

The  advertisement  does  not  state  whether  the  suc- 
cessful candidate  is  required  to  pay  the  whole  7d. 
for  the  insurance  stamp,  or  whether  a  portion  of  his 
:-alary  is  stopped  for  superannuation  and  fidelity  bond 
security,  but  I  would  be  happy  to  pay  all  if  appointed. 

Herewith  I  enclose  copies  of  testimonials  from  Mr. 

Lloyd  G ,  Sir  Alexander  B ,  and  Lord  Rob s. 

and  could  let  you  have  further  testimony  as  to  my 
moral  character  from  the  Rev.  A.  S.  S.  Stiggins,  pastor 
of  the  Land  of  Hope  Mission    Mile  End. 

I  have  the  honour  to  be,  Gentlemen, 
Your   obedient   Servant, 

I.   DONTFINK,  P.I.C.E.,  M.I.M.E.,  M.I.G.E,, 
B.A.O.B..    r.^.-S..    L.C.T.U.,    X.S.P.C.C,    K.G.B. 

London  N. 

February    12,    1913. 

Another  candidate— "  Anxious "  (not  to  get  ilt)— 
generously  offers    to    carry   out    the    duties    of    the 

isition  at  a  salary  50  per  cent  lower  than  that  men- 
tioned in  the  council's  advertisement,  in.  addition  to 
which  he  is  prepared  to  pay  his  traveling  expenses 
to  Croston  in  the  event  of  further  particulars  of  his 
qualifications— which  compare  very  favourably  with 
those  of  the  gentleman  whose  application  appears 
above—being  required.  He,  too,  is  a  family  man— 
and  a   teetotaller. 
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DARTMOUTH   BOROUGH  SURVEYORSHIP. 


APPOINTMENT     OF     AN     EX-COUNCILLOR. 

At  a  recent  special  meeting  oi  the  Dartmouth  Town 
Council  it  was  reported  that  L08  applications  had 
been  received  for  the  vacant  surveyoiship,  and  that 
appli cants  had  b  m  -  le  ted  for  final  con- 
sideration— viz.,  Mr.  A.  E.  Abbot,  of  Wolverton, 
Buck-:  Mr.  F.  J.  Worden.  ol  Okehamptoai;  and  Mr. 
F.  J.  Voisey.  of  Dartmouth,  an  ex-councillor. 

Mr.  Voisey  was  called  in,  and  Mr.  Palfery  told 
him  that  it  had  been  publicly  stated  that  councillors 
had  been  canvassed  by  him  for  the  appointment. 

Mr.  Voisey  replied  that  he  had  not  asked  any 
lember  ol  the  council  for  support  since  the 
advert iseinent  of  the  vacancy  was  issued. 

Alderman  Eow  said  the  rumour  was  that  he  had 
seen  some  members  of  the  council  before  the  adver- 
tisement appeared. 

Mr.  C.  N.  Ffohott  said  that  as  a  bosom  friend  fie 
could  say  that  Mr.  Voisey  had  never  asked  him  for 
bis  support  for  the  appointment. 

Mr.  Nance,  addressing  Mr.  Voisey,  said  that  he 
had  on  other  occasions  criticised  the  council  with 
great  vigour.  He  wondered  whether  he  would  be 
capable  of  doing  his  best,  for  instance,  with  regard 
to  that  article  of  traction  he  had  so  consistently 
attacked — the  "  Dreadnought  "  (steam  refuse  lorry) — 
and  keep  it  in  good,  lasting  order. 

Mr.  Voisey  replied  that  if  elected  he  would  not 
forget  the  difference  between  the  position  of  coun- 
cillor and  surveyor.  With  regard  to  the  steam 
lorry,  he  would  do  hi-    :  rnin.g  that. 

Mr.  Voisey  also  said  that  if  the  council  wished  it 
he  would  be  prepared  to  obtain  the  certificate  of  the 
Royal  Sanitary  Institute. 

After  further  discussion,  a  ballot  was  taken.  Mr. 
Voisey  received  seven  votes  and  Mr.  Worden  four. 
Mr.  Voisey  was  then  elected,  but  on  the  condition 
that  his  salary  as  surveyor  be  £100  per  aim  inn  and 
as  sanitary  inspector  £50  per  annum,  the  latter  to 
be  reduced  to  £25  if  the  sanction  of  the  Local  Govern- 
ment Board  to  his  appointment  were  not  obtained 
within  a  reasonable   time. —  Western  Daily   Mercury. 


MARRIAGE  OF  MR.  R.  J.  THOMAS. 


The  marriage  of  Mr.  Robert  J.  Thomas,  m.iStst.C.e., 
of  The  Chantey,  Aylesbury,  president  of  the  Institu- 
tion of  Municipal  and  County  Engineers,  and  Miss 
Enid  Ad.le  Rees  Parry,  elder  daughter  of  Dr.  Parry, 
j.p  ,  and  Mrs.  Parry,  Tynewydd,  Carnarvon,  was 
solemnised  on  Wednesday  at  Moriah  Chapel,  Carnar- 
von. The  building  was  decorated  beautifully  with 
palms,  smilax,  and  arum  lilies,  and  the  ceremony 
was  witnessed  by  a  large  congregation.  Mr.  Sidney 
Stallard,  county  surveyor  of  Oxfordshire,  acted  as 
best  man. 

After  the  ceremony  a  largely  attended  reception 
was  held  at  the  Royal  Sport.- man  Hotel,  and  later 
the  newly  wedded  pair  left  for  London  en  route  for 
Paris  and  the  Riviera. 


Opposition    to    (tailless    Traction.— Many    petitions 

have  been  lodged  in  Parliament  against  the  various 

Bills   for   the  promotion   of   railless   traction,   largely 

on  the  question  of  compensation  for  wear  and  tear  of 

iielonging  to  outside  authorities. 

Road    Accident  :     A    Question    of    Indemnity.— Mr. 

Justice  Darling  heard  arguments  in  the  King's  Bench 

Division  on  Saturday  last  on  the  verdict  of  the  jury 

in    an   action   brought   by    Mrs.   Ellen    Newcombe,   a 

widow,  living  at  Purley,  against  Mr.  Edward  Yewen, 

ractor,  and  the  Croydon  Rural  District  Council. 

Mr.-.  Newcombe  \  uted  in  our  issue  of  the 

.''.1st    uk.,    awarded    £1,000    and    her    daughter    £200 

ct   of  the  death  of  Mr.   Newcombe, 

and   father.    The  deceased  man,   who 

real  traveller,  was  going  to  pos.1  a  letter 

when   lie   fell  down   a  trench   in    the   road,   and  died 

from  his  injuries.    At  the  time  of  the  trial  his  lord- 

itered  judgment  for  Mrs.  Newcombe  and  her 

daughter,  and  he  now  heard  arguments  as  to  whether 

the   rural   district    council    were    indemnified    by   the 

ili-  LordFthip  held  that  the  council  were 

entitled   to  the   indemnity   claimed,   and  he   made   a 

declaration    in    their   favour   accordingly. 


THE  COST  OF   MAIN    ROADS. 

Replying  to  a  question  as  to  how  many  miles  of 
main  roads  were  managed  by  county  and  urban 
councils  respectively  in  1890  and  in  1912,  what  these 
bodies  paid  for  maintenance,  and  what  portion  of 
the  cost  was  contributed  from  the  Imperial  Ex- 
chequer and  from  the  local  rate-,  Mr.  John  Burns 
states  that  there  is  no  record  of  the  total  mileage  of 
main  roads  in  the  year  1890,  and  there  has  not  been 
any  specific  contribution  from  the  Imperial  Ex- 
chequer  towards  the  cost  of  main  roads  since  the 
year  ended  March,  1889.  He  gives  the  following 
statement  of  the  cost  in  the  years  1890-91  and  1910-11 
respectively,  these  being  the  earliest  and  late.- 1  year-- 
for  which  the  figures  are  available:  — 


1*:  (i-91. 


County  councils        ..  

Councils  of  boroughs  other  than  count; 

boroughs  

Authorities  for  urban  districts  other 

than  boroughs      .         


£1,070,000 

128,000 
3U5.000 


1910-11. 


£2,224,000 

297,000 
528,000 


Payments  by  county  councils  to  councils  of 
boroughs  and  other  urban  authorities  are  not  in- 
cluded in   this  statement. 


WOOD   PAVING   iN   PARIS. 


Suggestions  having  been  made  that  wood  pavement 
is  being  abandoned  by  the  city  of  Paris  in  favour  of 
asphalt,  the  Improved  Wood  Pavement  Company, 
Limited,  recently  communicated  with  the  authorities 
of  the  French  capital  and  obtained  the  following 
statement  on  the  subject  from  the  Director  of  Public 
Works:— 

"...  The  city  of  Paris  has  no  intention  of 
abandoning  wood  in  favour  of  asphalt.  It  is  true 
that  we  intend  to  proceed  to  a  fai-r.y  ta.ge  extension 
of  the  asphalt  paving,  but  this  will  be  to  repiace 
m  icadam  and  stone  paving.  It  is  only  in  very  ex- 
ceptional cases,  and  in  places  where  experience  has 
provqd  that  wood  does  not  appear  to  be  in  place, 
that  asphalt  will  be  substituted.  Doing  away  with 
wood  paving  is  not  intended  by  the  engineers  of  the 
city  of  Paris,  all  the  less  so  as  it  is  hoped  that  by 
the  application  of  new  processes  of  impregnation  with 
creosote  under  piessure,  which  they  have  experi- 
mented with  and  which  are  about  to  be  employed 
on  a  large  scale,  they  hope  to  increase  considerably 
the  length  of  life  of  the  wood  pavement,  and  thus  to 
be  in  a  position  to  retain  for  this  kind  of  road 
surface  a  prominent  place  in  the  Paris  road  system." 


Talbot  Car  Record — Driving  a  25-horse  power  Tal- 
bot car,  belonging  to  Lord  Shrewsbury,  Mr.  Percy 
Talbot,  on  Saturday  last  at  Brookiands,  covered  103^- 
miles  within  the  hour — a  world's  record.  Considerable 
interest  has  been  shown  in  the  quartette  of  Talbot 
cars  exh-bited  at  Manchester  by  the  Bolton  Motor 
Company  on  Stand  No.  31.  There  are  four 
models  for  the  present  season,  and  all  of 
them  follow  the  same  general  line  of  construction, 
differing  only  in  the  sizes  and  number  of  cylinders 
and  the  various  chassis  measurements.  The  12,  15 
and  25  horse  power  cars  are  four-cylinder  models,  the 
20-horse  power  model  having  six  cylinders  of  the 
same  dimensions  (80mm.  x  120mm.)  as  the  four-cylinder 
«  12  » 

Institution  of  Mechanical  Engineers.— The  report 
of  the  council,  presented  at  the  sixty-sixth  annual 
general  meeting  of  this  body  last  Friday,  stated 
that  there  was  a  nett  addition  to  the  member- 
ship during  the  year  of  332,  raising  the  total  to  6,160. 
The  proposals  of  the  council  in  regard  -to  establish- 
ing examinations  for  graduates  and  associate  mem- 
bers of  the  institution  were  adopted.  Sir  H.  F. 
Donaldson  was  elected  president  in  succession  to 
Mr.  E.  B.  Ellington.  Sir  John  Wolfe  Barry  and  Mr. 
Henry  Davey  were  elected  vice-presidents.  The- 
ballot  for  member.-  of  the  council  resulted  in  the 
election  of  the  following:  Dr.  H.  S.  Hele-Shaw,  f.b.s., 
Mr.  Alfred  Herbert,  Mr.  J.  Rossiter  Hoyle,  Mr.  Robert 
Matthews,  Mr.  Donald  B.  Morison,  and  Sir  Gerard 
A.  Muntz. 


Febboaby  21,  1913. 


AND    COUNTY    ENGINEER. 
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CORRESPONDENCE. 

For  every  ill  beneath  the  sun 
There  is  some  remedy  or  none  ; 
If  there  be    ne,  resolve  to  find  it  ; 
//  not,  submit,  and  never  mind  it. 

—  Anon.,  circa  1843. 

FERRO-CONCRETE    BOW     ORDERS. 

To  the  Editor  of  The  Surveyor. 
Sib      In    your    "Bridgi         ao    •  i|j,   p.    161     of     the 
Januarj  31«l    then    is  a  reference  to  the  bow 
type    of    glider    in    fen  of    this 

kind   \vcr«     used    for   a    bridge    of   60  ft.    spun     which 
funned  a    part   of   tin'   wharf  and  pier  works    b)     B 
described  by  Mr.  C.  S.  Meik,  ji.ixsi.ce.,  in  a  paper 
read    at    the    Engineering    Conference,   1907,  of    the 

1 1 1  -•  t '  1 1 1 1  < f  Civil    Engineers,   p.   33  of   the    report. 

In  the  discussion,  p.  57,  Mr.  R.  J.  G.  Re 

the  girder  was  remarkably  stiff  under  test.     ! 

Mr.  Meik  will  be  able  1 0  Eumaeh  a  reference  to  some 

publication  in  which  details  of  this  girder  are 


Yours,  &c, 


Reginald  Ryvee 


QUERIES  AND  REPLIES. 

We  cannot   un&ertake  lo  reply  to  amy  queries  which  are  not  accom- 
panied   by  fcftfl  v>ritBr*i   noma   and   address.      These    arc    required  as  a 

g '       0/   good   faith,   and    not  for    publication.      Sketch: 

panying.   ,/m ,  "■:.   should  pape  ,    in    plain 

1  bold  and  plain. 


895.     Surveyors'    Charges "  Querist  "      write- :       1 

shall  he  much  obliged  if  you me  what  is 

the  usual  surveyor'  tn  inspection 

and  detailed  report  on  the  condition  of  drai: 
connection  with  a  country  mansion,  including  plan 
and  spi  in-  ,i  :  rj  of  work  to  be  done  and  supei 
It,  will  perhaps  he  bi  si  in  replying  to  the 
to  give  the  charges  mad'  by  an  ordinary  London 
eng  ineer,  who  is  a  sanitary  expert.  The  fee  for 
inspecting  and  testing  the  drains  at  a  country 
mansion  would  be  based  upon  a  charge  of  5 
guinea-  a  day  for  personal  work  and  1  guinea  a 
day  for  assistant's  work.  It  is  impossible  to  be 
more  definite,  seeing  that  the  inspection  of  the 
ts  at  a  country  mansion  may  be  a  simple 
matter  to  be  done  easily  in  one  day,  or  it  may  be 
necessary  to  spend  several  days  on  the  work. 
Supposing  that  the  work  occupied  a  principal  and 
an  assistant  for  one  day,  the  fee  charged  for  the 
report  would  be  about  10  guineas,  phis  travelling 
and  out-of-pocket  expenses.  This  would  alio  v.-  for 
the  time  spent  in  writing  the  report  at  the  ofiiee. 
Such  a  report  might  include  a  sketch  plan  and 
estimate.  For  preparing  a  complete  plan  and 
specification  of  work,  the  fee;  generally  charged 
are  5  per  cent  commission  on  the  cost  of  the  work 
done  if  the  job  is  over  £500,  and  10  per  cent  if  the 
job  is  under  £500.  Also  the  cost  of  clerk  of  works' 
salary  and  expenses  must  be  added  to  the  above, 
plus  out-of-pocket  and  travelling  expenses.  These 
are  the  ordinary  fees  chaiged  by  men  who  make 
a  speciality  of  doing  work  of  this  kind,  and  they 
should  be  applicable  to  the  ease  mentioned.  The 
lowest  fee  for  which  a  qualified  engineer  or  sur- 
veyor should  work  as  a  consultant  is  3  guinea-  a 
day,  and  to  this  extent  the  fee  of  5  guineas  a  day 
mentioned  above  might  be  reduced ;  hut,  on  the 
other  hand,  if  the  surveyor  were  a  man  n  great 
experience,  holding  a  high  position  in  the  profes- 
sion, he  would  probably  charge,  say,  10  guinea.-  a 
day  or  more  for  his  work. 


The  British  Fire  Prevention  Committee's  Reports.— 

The  British  Fire  Prevention  Committee  announce 
that  they  have  accepted  the  offer  of  a  leading  firm 
of  publishers  in  Hanover  to  issue  regularly  a  German 
edition  of  their  Red  Books  and  Journals  simul- 
taneously with  the  English  edition,  for  the  benefit 
of  the  Continental  public  authorities  concerned. 
This  is,  the  committee  believe,  the  only  instance 
where  any  English  technical  publication  of  official 
character  is  to  be  regularly  reprinted  in  the  German 
language,  and  the  fact  of  this  arrangement  being 
possible  is  not  only  a  compliment  to  the  British 
Fire  Prevention  Committee's  work  generally,  but  to 
its  Testing  Station,  which  is  the  only  one  of  its 
kind  in  Europe.  The  first  four  publications  to 
appear  in  this  Anglo-German  edition  will  deal  re- 
spectively with  celluloid  film  substitutes,  asbestos 
cement  roofing,  petrol  extinguishers,  and  reinforced- 
concrete  doors. 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Subvetor  readers  with  a  vic>r 
to  making  the  information  given  under  this  head  as  compleU  and 
uccurato  as  possible. 

INQUIRIES  HELD. 
Exmouth  U.D.C.  (February  12th.  Mr.  W.  O.  E. 
Meadd-King). — £1,200  for  the  purpose  of  the  water 
undertak.ng.— The  surveyor,  Mr.  S.  Hutton,  stated 
that  the  proposed  work— laying  a  9-in.  main  from 
Capel-iane  to  Redgate — was  pari  of  the  original  high- 
level  filter  scheme  carried  out  in  1907  to  1908  from 
his  designs.  He  was  then  of  opinion  that  this  pipe 
line  could  be  postpone!  for  several  years,  and  one 
of  the  existing  7-in.  mains  used;  and  he  contem- 
plated that  when  the  consumption  from  these  works 
reached  over  150,000  per  diem,  tie'  laying  of  the  9-in. 
main  would  have  to  be  considered.  Th  Bgu»  named 
had  been  regularly  exceeded  during  the  past  summer, 
and  had,  on  certain  days,  reached  a  little  over  200,000 
gallons.  With  regard  to  the  second  section  of  the 
work,  the  6-in.  main  in  the  Exeter-road  district,  the 
need  of  it  had  occupied  hi-  attention  lor  several  yea] 
past.  Nothing  less  than  a  6-in.  main  would  provide 
sufficient  margin  for  future  extension  of  the. district, 
and  the  council  adopted  the  principle  of  a  6-in.  main 
when,  in  1909,  they  laid  about  130  yds.  m  Alb.on- 
■  I.  and  which  would  form  pari  of  the  new  leading 
main. 

Fareham    R.D.C.   (February  5th.      Mr.    1'.    M.    Cros- 

thwaite).— £12,831  for  works  of  sewage  disposal. — 11 
as  explained  that  the  sewage  would  be  kept  in  a 
tank  at  Elmore  until  a  favourable  time  to  discharge  it 
into  the  sea.  The  place  of  discharge  would  be  about 
50:J  yds.  from  Elmore  Point.  The  council's  consulting 
neer,  Mr.  Wilberforce  Cobbett,  of  Fareham,  who 
had  prepared  the  scheme,  said  the  total  capacity  of 
the  tank  woidd  be  47,005  galions.  and  he  considered 
it  impossible  that  there  could  be  injury  to  shellfish. 
Mr.  Mitchell  Geo.  Weekes,  of  Westminster,  who  had 
inspected  the  site  of  the  proposed  work,  plans,  &c, 
,-a.d  the  scheme  would  properly  drain  Lee  as  at  present 
populated,  and  with  a  large  increase  in  future. 

Hove  T.C.  (February  11th.  Mr.  R.  H.  Bicknell).— 
£2 -ISO  for  constructing  underground  lavatories  in 
Norton-road  and  on  the  Western  Esplanade. — It  was 
explained  that  the  site  in  Norton-road  was  chosen 
after  certain  negotiations  with  owners  of  surrounding 
property.  The  proposed  structure  on  the  Western 
Esplanade,  it  was  added,  would  be  underneath  the 
footpath. 

Mexborough  U.D.C.  (February  12th.  Mr.  A.  G.  Drury). 

— £7,370  for  the  purposes  of  sewerage  and  sewage  dis- 
posal.— It  was  stated  by  the  clerk,  Mr.  J.  W.  Hat 
ley,  that  the  application  was  rendered  necessary  by 
the  large  increase  of  the  population  of  the  district. 
Since  the  original  sewage  loans  were  obtained  it  had 
been  found  necessary  to  obtain  additional  ground  for 
treating  the  sewage,  and  the  main  part  of  the  required 
loan  referred  to  that.  The  surveyor,  Mr.  G.  F.  Carter, 
in  reply  to  the  inspector  .-aid  that  the  necessity  for  the 
relief  sewer  had  become  more  accentuated  owing  to. 
the  increase  of  buildmg  on  the  high  levels  of  Mex- 
borough. Mr.  Carter  explained  the  possible  future 
extensions  of  the  present  scheme.  The  inspector:  It 
seems  to  me  that  you  are  looking  a  long  way  ahead. 
The  surveyor:  Town-planning,  sir. 

Rathdown  Mo.  1  R.D.C.  (February  10th.  Mr.  A.  D 
Price). — £3,000  for  the  purpose  of  providing  a  water- 
supply  for  the  districts  of  Goldenball,  Balally,  and. 
Sandyford. — Mr.  P.  H.  M'Carthy,  engineer,  gave 
evidence  in  support  of  the  scheme.  The  system  of 
working  by  pumps,  he  said,  which  had  been  in  exist- 
ence in  the  Sandyford  and  Balally  districts  was  both 
troublesome  and  dangerous.  With  reference  to  the 
Dublin  Corporation  supply,  he  was  instructed  by  the 
council  to  see  the  borough  surveyor,  the  late  Mr. 
O'Suilivan,  who  told  him  there  was  no  possibility  of 
giving  these  districts  a  supply  owing  to  the  high  levels. 

Scarborough  T.C.  (February  13th.  Mr.  A.  G. 
Drury). — £3,639  for  the  construction  of  lavatories, 
bathing  shelter,  and  pavilions  in  connection  with 
the  South  CI. ff -gardens,  and  £400  for  the  purchase 
of  pleasure  boats  for  the  Mere.— The  town  clerk, 
Mr.  S.  Jones,  stated  that  the  £3,639  which  was  the 
subject  of  the  application  was  for  further  work  in 
connection  with  the  land  south  of  the  spa.  The 
lavatory  to  be  erected  in  place  of  the  one  withdrawn 
amounted  to  £890  instead  of  £800  originally.  It  was 
to  be  placed  in  the  north-east  corner  of  the  land, 
and  the  drainage,  instead  of  falling  on  the  foreshore. 


372 


THE    SURVEYOR    AND    MUNICIPAL       Fbbbuary  21,  191s. 


as  was  originally  proposed,  -would  now  be  taken 
through  a  drain."  which  would  pass  over  the  spa 
promenade,  and  eventually  find  its  way  to  the  cor- 
•  outfall  sewer.  Ihe  sum  of  £220  was  for 
.  k  .if  drainage.  A  further  sum  of  £1,079  was 
for  tlir  '.   six  bungalow-   or  shelters  at  the 

south-eas     i  t  the  Land,  and  thi-  sum  included 

the  rilling  up  of  a  -mall  creek  and  the  drainage  of 
the  surrounding  land.  The  inspector:  The  bulk  of 
the    amount    is    f  rk  ?    The     town     cleik: 

That  is  so;  we  are  using  this  earth  for  filling  up 
somewhere  else.  The  last  amount  was  the  sum  of 
£1,450  fox   the    bathing   -belter.    Thai    work   was    de- 

■  on  the  corporation  coming  to  an 
with  the  adjoining  landowner,  the  Scarborough  Cliff 
Bridge  Company. "  The  borough  engineer,  Mr.  H.  W. 
Smith,  said  the  lavatory  would  be  brick  built,  with 
riled  roof  and  lined  inside  with  glazed  bricks.  The 
shelter  was  an  extension  of  a  shelter  erected  last 
spring.  The  existing  shelter  served  two  purposes. 
In  the  early  morning  it  was  used  for  lady  bathers, 
ajul  during*  the  day  time  it  served  as  a  shelter  for 
_  oeral  public.  With  regard  to  the  additional 
bungalows,  he  had  sufficient  applicants  to  let  these 
bungaiows  twice  ever.  If  they  doubled  the  number 
they  would  not  have  the  slightest  difficulty  in  find- 
ins'  tenants  for  them.  This  was  one  of  the  mo-t 
Popular  improvements  the  corporation  had  made 
during  recent  years.  The  inspector:  Are  they  self- 
ting?  The  engineer:  Oh,  yes;  we  charge  £8 
a  year  for  the  small  ones,  £10  for  the  end  ones,  and 
£12  for  the  largest. 

Southport  T.C.  (February  11th.  Mr.  A.  G.  Drury).— 
£60,000  for  sewerage  and  sewage  disposal  work  for  the 
of  Birkdale  and  Ainsdale,  including  the  erec- 
tion of  a  destructor  near  the  depot  in  Shaft-esbury- 
md  the  erection  of  certain  works  in  the  town- 
ship of  Halsall.— The  town  clerk,  Mr.  J.  E.  Jarratt, 
stated  that  the  township  of  Ainsdale  had  been  without 
any  system  of  sewerage.  It  was  a  residential  district, 
an"  old  village  with  a  large  amount  of  undeveloped 
land  which  the  landowner,  in  conjunction  with  the 
Southport  Corporation,  was  anxious  to  develop  on 
town-planning  hnes.  Mr.  Midgley  Taylor,  consulting 
engineer  for  the  scheme,  gave  the  necessary  details. 

Stafford  T.C.  (February  11th.  Mr.  A.  G.  Malet).— 
£10,000  for  the  purchase  of  land  and  for  the  con- 
struction of  a  new  road  between  Lichfield-road  and 
the  LaniMia-eotf-.— It  was  claimed  that  the  con- 
struction of  the  new  road  would  open  out  a  large 
i  building  laud,  and  that  it  would  provide  a 
approach  Erom  the  south  to  the  east  of  the 
town.  The  scheme  was  opposed  by  several  members 
of  the  town  council,  who  objected  to  the  cost. 

Worthing  T.C.  (February  7th.  Mr.  P.  M.  Cros- 
thwaiteV— £3,430  for  an  extension  of  the  surface-water 
drainage,  and  £7.339  for  sewage  outfall  works— The 
town  clerk,  Mr.  YV.  Verrall,  explained  the  schemes, 
which,  he  said  were  urgently  needed  to  remedy  flood- 
ing, which  had  caused  serious  inconvenience  in  some 
parts  of  the  town.  The  proposed  extension  of  the 
.-..■wage  outfall  would  meet  the  needs  of  the  borough 
for  some  time  to  come.  The  surveyor.  Mr.  F.  Roberts, 
gave  details  of  the  proposals,  and  raid  the  additional 
•  of  extending  the  existing  outfall  pipe  further 
seaward  to  correspond  with  the  proposed  new  one 
would  be  £400.  The  council  were  willing  to  carry  out 
this  suggestion  if  pressed  to  do  so. 

APPLICATIONS    FOR   LOANS. 

Dewsbury  T.C— £550  for  works  of  street  improve- 
ment. 

Dunmow  R.D.C £4,183  for  sewerage  purposes. 

Friern  Barnet  U.D.C — £2,533  for  widening  Colney 
Hatch-lane,  and  £850  for  paving  footpaths. 

Crimsby  T.C £7,948  for  works  of  sewerage. 

Harrogate  T.C— £5  485  for  street  works. 

Leicestershire    CC £1,850    for    i  one    to    the 

Soar  grammar  school. 

Swansea  T.C £20,000  for  a  housing   scheme. 

Tiverton  T.C     £2,900  for  ext*  □  the  gasworks.. 

Yarmouth  T.C.  -£5,965  for  granite-sett  and  co 
pa  vine  works,  and  £2,000  for  wood  paving. 

LOANS   SANCTIONED. 

Ayl8ham  R.D.C — £22G  for  works  of  road  improvement. 

Buxton  U.D.C. -£1,000  for  gas  mains,  services  and 
meters. 

Crompton  U.D.C  — £3,525  for  Hip   n  ro     ">n  of  a 

portion  of  Rochdale-road. 


Doncaster  T.C— £12,235  for  a  technical  school. 

Flint  CC £5,900  for  a  new  school  at  Sealand. 

Coole  T.C £1,660  for  laying  out  a  public  park. 

Larne  R.D.C £750  for  water  supply  extensions. 

Lurgan  R.D.C £10,200  for  the  provision  of  labourer-' 

cottages. 

Maidens  and  Coombe  U.D.C £3,180  for  making  up 

parts  of  Duke's-avenue,  Park-view,  George-road,  and 
Queen's-road. 

North  Riding  CC £o,900  for  a  new  school  at  Yarrn. 

Poole  T.C— £185  tor  alterations  to  lodges  in  Pooie 
Park. 

Prestwich  U.D.C— £14  049  for  improvements  in  Bury 
Old-road. 

Rathdown  (No.  2)  R.D.C — £250  (repayable  in  twenty 
years)  for  improving  the  water  supply  of  Greystone-. 

Royston  U.D.C £2,800  for  extension  of  sewers. 

Scarborough  T.C— £1,500  for  the  erection  of  seven- 
teen bungalows  on  the  North  Side. 

Southall  U.D.C— £770  for  laying  out  Southall  Park. 

Sutton-in-Ashfield  U.D.C — £1,424  for  works  of  sewer- 
age. 

FORTHCOMING    INQUIRIES. 

FEBRUARY.  £ 

22.— Guildford.    For    the   reconstruction    of    a 

bridge  (Major  J.  Stewart) 2,000 

24— Northampton.        For    a    housing    scheme 

(Mr.    Courtenay    Clifton) 10,246 

25—  Boston.    For  the   provision   of  dwellings 

(Mr.    C.    H.    Eyles) 690 

25. — Denbigh.    For  the  provision  of  municipal 

offices  (Mr.  P.  M.  Crosthwaite) 10,000 

25. — Fleetwood.       For    electricity     and     street 

purposes  (Mr.  T.  C.  Ekin) 9,946 

25.— Hexham.    For  sewage    disposal    purposes 

(Mr.    A.    G.    Drury) 3,500 

25—  Paignton.      For   foreshore    and    sewerage 

purposes  (Mr.  A.  A.  G.   Malet) 4,793 

26.  Abergele.       For    surface    water    drainage 

(Mr.    P.   M.    Crosthwaite) 2,000 

26.— Benfieidside.    For  sewage  disposal  works 

(Mr.    A.    G.    Drury) 11,000 

20.— Bispham.    For  electric   lighting  purposes 

(Mr.    T.    C.    Ekin) 8,178 

26.— Falmouth.  For  sea  wall,  footpath,  and 
sewerage  purposes  (Mr.  R.  G.  Hether- 
imgton)     1.015 

27—  Bedlingtonshire.    For  works  of  sewerage 

(Mr.    A.    G.    Drury) 2.467 

27.  — Hastings.    For   electricity   purposes   (Mr. 

H.    R.    Hooper)  8,134 

27. — St.   Austell.    For   water   supply  purposes 

(Mr.  R.   G.   Hetherington)   ...-       7,000 

27—  Southgate,     For   laying  out  a   park   (Mr. 

M.   K.   North) 2,400 

28—  Bromsgrove.       For    the    provision     of    a 

depot    and     mortuary    (Mr.    W.     O.     E. 

Meade-King)      1,730 

28-  Wellington.  For  road  and  bridge  build- 
ing purpo-es  (Mr.  A.  A.   G.  Malet)       ...  500 

MARCH. 

4.—  Saxmundham.       For     sewage      disposal 

works  (Mr.  A.  A.  G.  Malet)  10,500 


Arterial    Roads. — This   subject  is  touched  upon  in 
the  fifth  annual   report  of  the  traffic  branch  of  the 
Board  of  Trade,   issued  last  Friday   as  a   Blue-Book 
[Cd.6608].     The    report   says:     "The    adoption    of    a 
general  road  scheme  would  be  of  great  benefit  to  town 
planning  schemes,  in  that  direct  road  communication 
with  Central  London,  with    the    prospect    of    cheap 
travelling  facilities,  would  be  assured  to  centres  of 
panetnt.    Moreover,   it  must  not  be  -overlooked 
that  while  adequate  provision  for  the  traffic  of  London 
is  of  paramount  importance,  there  would  be  no  diffi- 
culty at.  this  stage  in  preparing    the    plans   of    each 
town  planning  scheme  so  as  to  conform  to  a  general 
heme  without  interfering  with  the  proper  con- 
on    of    the   various    other   points    which    such 
necessarily  embrace.    On  the  other  hand,  it 

ii    that    independent    town    planning    schei 

.e!  I    be  fatal  to  the  construction   of  any    important 
new    main    road    in    the    future. 


!■  i  bri  vim    21,  L913 


AND    COUiNTY    ENGINEER. 
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Municipal  Work  in  Progress  and  Projected. 

J'li.    I  ditor  invites   the  co-operation  of  Sdrvetop    readers  with  a   view  to   making   information  given   under   this   head  as   comp\ 

accurate  as  possible. 


I'ii  following  are  among  the  mure  important  pro- 
works  of  which  particulars  appear  below: 
Buildings— Arbroath  £7,000,  Deptford  £7,500,  Newport, 
Penistone;  housing  and  town  planning — Bradford, 
Ealing,  Swansea;  roads  and  materials — Cardiff,  Che- 
shire, Cornwall,  Hove.  Margate  £10,000,  Southend 
£80,000,  West  Sussex  CoG  <I0:J :  sewerage  and  sewage 
:  -Belfasl  C63.697,  Loughborough  £5,090,  Ossett 
£8,142;  water,  gas  and  electricity— Sheffield  £121600. 
Particulars  of  other  work-  projected  will  be  found  on 
our   "Local    Government    Board    Inquiries"   pages. 

BUILDINGS. 

Arbroath  T.C — A  site  in  Market  Gate  is  to  be 
purchased  for  C400  for  the  erection  of  public  baths, 
towards  which  a  gift  of  £7,000  has  been  offered  by 
Mr.  Andrew  Carnegie  on  condition  that  a  rate  of  Id. 
per  E  is  imposed  for  maintenance. 

Atherton  U.D.C— A  new  school  is  to  be  built  at  a 
cost  of  £2,500. 

Bermondsey  B.C — The  question  is  under  considera- 
tion of  extending  the  accommodation  of  the  Rother- 
hithe  public  baths,  and  rebuilding  the  Spa-road  bath-, 
which  are  beyond  repair  ami  obsolete. 

Bourne  R.D.C. — Plans  have  been   considered   for  the 
erection  of  bridges  in  the  parishes  of  Ca->'      i.     | 
and    Swayfield,    and    alternative    schemes    are    to    be 
prepared. 

Carmarthenshire    C.C.  — A     new     bridge    over    the 
Sawdde    was   formally    opened    last    week.    Tli 
tractors    were    Messrs,     Morgan.     Morgan    &     Sons, 
Gwynfi. 

Coventry    T.C — The    General    Purpose*    Committee 
have  submitted  a  proposal  for  a  depot  at  an  estimated 
cost   of  £3,500.    The   suggestion   is   to   adap 
buildings   and   build  new  premises. 

Dartford  U.D.C. — Plans  have  been  approved  fur  a 
public  library  at  an  estimated  cost  of   C7.500. 

Dodworth  (Yorks)  U.D.C — A  proposal  for  the  pro- 
vision of  new  municipal  office-  is  being  coirt-i 

Howden  R.D.C — The  council  have  agreed  to  the 
provisional  purchase  of  an  additional  acre  of  land 
for  the  extension  of  the  site  of  the  proposed  hos- 
pital, and  also  for  the  addition  of  two  private  wards. 
This  will  render  necessary  a  further  loan  of  £250, 
in  addition  to  the  £3,200  applied  for. 

Leigh-on-Sea  U.D.C — The  tender  of  Mr.  Thome-  F. 
Tracey,  at  £110,  has  been  accepted  for  the  construc- 
tion and  completion  of  the  timber  piling  on  the  cliffs 
opposite  Avenue-road. 

Liverpool  T.C — The  Baths  Comimittee  are  confer- 
ring with  the  Finance  Committee  with  respect  to  a 
scheme  for  baths  at  the  pierhead,  to  consist  of  a 
plunge  pond  120  ft.  by  40  ft.,  together  with  a  suite  of 
slipper  baths,  and  blocks  of  public  offices. 

Lurgan  R.D.C— The  surveyor's  recommendation  has 
been  provisionally  adopted  to  expend  £450  in  rebuild- 
ing Knock  Bridge. 

Lynn  T.C — The  borough  surveyor,  Mr.  A.  J.  Smith, 
has  submitted  alternative  schemes  for  a  new  public 
baths,  one  to  cost  £1,487  and  the  other  £1,451. 

Maidens  and  Coombe  U.D.C. —  Extensions  to  the 
highways  depot  are  to  be  carried  out  at  an  estimated 
cost  of  £454. 

Newport  (Mon.)  T.C — The  Parliamentary  and  Works 
Committee  recommend  the  corporation  to  rescind  their 
former  resolution  to  erect  a  60-ft.  wide  ferro-concrete 
bridge,  and  that  the  sub-committee  be  empowered  to 
confer  with  an  expert  with  a  view  to  adopting  plans 
for  constructing  a  stone  bridge.  It  was  pointed  out 
that  if  the  bridge  were  constructed  of  ferro-concrete 
the  cost,  including  a  temporary  bridge,  laying  pipes 
and  cables,  and  tram  track  was  estimated  at  £65,000. 
but  that  a  similar  bridge  of  stone  would  probably  oost 
£100,000. 

Penistone  U.D.C — A  new  town  hall  and  council 
offices  are  to  be  built  from  the  designs  of  Mr.  H.  R. 
Collins,  of  Barnsley. 

Southport    T.C — A    new   bandstand   is   to   be    built 
in    the   Municipal    Gardens   at    an    esta'.Trva*   i 
£830 


Winchester     T.C  — The     General     Purposes     Com- 
mittee I  nstruci   d  to  bring  up  a  scheme  for 
slipper  baths  upon  a  site  at  North  Walls. 
Ystradgynlais    R.D.C  — The     tenders     of     Messrs 
ugh  &  Co.,  Gloucester,  at   e.2,3*.  Eoj    Kb     leu    I 
ing    of    two    ferro-conc  -    a:    Brynn 

wrch,  haw  been  accepted,  subject  to  the 
approval   of   the    Local  Government  Board. 

HOUSING  AND   TOWN   PLANNING. 

Boston  R.D.C  — Land  has  been  purchased  at 
Wrangle  and  Wigtoft  for  the  erection  of  cottage's, 
and  it  i     proposed  to  expend  £690  upon  dwellings  a: 

Bennington. 

Bradford   T.C— Two   hundred    workmen's   dwelling 

an-  to  be  built  and  let  at  a  rent  of  4s.  fid.  per  week, 
inclusive   of   rates. 

Ealing  T.C— The   borough  surveyor,  Air.  C.  .1 ■-. 

lei-   been   authorised  to  prepare  a  scheme  for  work- 
-  dwellings  at  a  cost   not  exceeding  £5,000. 
Erpingham  R.D.C — It  has  been  decided  to  purchase 
and   land    at    Beaconsthorpe   anil   West   Beck- 
ham for  housing  schemes. 

Featherstone  U.D.C.— Negotia  in    progress 

for  the  purchase  of  land  for  a   h  heme. 

Codstone  R.D.C The  council  have  decide.!  to    idop 

Part  III.  of  the  Housing    'i  the  Working  Glasses    Lei 

b  of  Limp-field,  and  have  ins  ructed  their 

.  .    Mr,    T.     C.    Bardlet,    to    prepare    plans    foi 

ages,     it  i-  proposed  ultimate  ly  t  i  erect  aboul 

twenty. 

Ripley  U.D.C — A  scheme  for  the  erection  "t  twenty- 
houses  on  Heage-road  has  been  adopted 
Selby  R.D.C— During  a  discussion   on  the  housing 
question,    Air.    W.    Arm-trong    (Brayfcoo)     -aid     there 
were  pi  >ple  who  would  build  if  there  wi  re 

many  restrictions  in  force,  and  Dr.  Si 
(medical  officer)  said  that  the  council*-  building  by- 
laws would  not  allow  of  the  putting  up  of  a  bunga- 
low. He  had  several  times  advocated  the  alteration 
of  the  by-laws.  The  urban  council  had  found  if 
advisable  to  get  their  by-laws  altered.  The  Finance 
eittec   were  asked  to  consider  the   by-la 

Swansea  T.C— Air.  Henry  C.  Portsmouth    architect. 
lie-  Bubiaitted  sketch  plans  with  respect  I  i 
scheme  on  Town  Hill.     The  borough  surveyor.  Air.  G. 

nlained  that  an  area  of  50  acre;  would  bi  I 
with,  and  that  for  excavating  the  roads  drainage. 
sewerage  and  lighting,  the  cost  would  be  t20  000;  but 
if  the  pathways  were  paved  the  fig'ure  would  be  £23,657. 
Air.  Portsmouth  has  been  requested  to  supply  twenty- 
five  designs  of  the  smaller  and  twenty-five  of  the 
type  of  houses. 

Swaffham  R.D.C — The  council  have  selected  plan  - 
for  workmen's  cottages  in  the  following  order:  Air. 
Arthur  Pells,  architect,  Beccles,  first  ;  .Mr.  P.  E. 
Culling,  Norwich,  second;  the  surveyor  (Air.  W.  fi. 
Kipling),  third.  Scheme^  are  to  be  prepared  lor  the 
erection  of  cottages,  in  Holme  Hale,  North  Picken- 
ham,  and  Great  Cressingham. 

Tenriring  R.D.C. — Workmen's  cottages  are  to  be 
built  at  an  estimated  cast  of  £2,000. 

Tiverton   T.C The   council  have  agreed   upon   the 

terms  and  conditions  of^  the  proposed  competition 
for  the  best  scheme  of  laying  out  the  Elmore  site  for 
working-class  dwelling.-.  Designs  are  to  be  invited 
from  architects  and  surveyors  in  Devon  and  Somer- 
set. It  is  proposed  to  carry  out  the  scheme  in  three 
the  plan  to  be  drawn  so  that  the  north-west 
section   of  about   lfj-  acres  be   dealt  with    first;     the 

to  be  generally  in  accordance  with  the 
Government  Board  memorandum,  from  e:ghteen  to 
twenty  hou-e=  to  the  acre,  and  to  have  the  following 
accommodation:  Type  A  —  Parlour,  living  room, 
scullery  (with  bath),  coal  store,  larder  and  water- 
closet,  three  bedroom1  above.  Type  B— Without 
parlour.  Type  C — No  parlour,  no  bath,  two  bed- 
rooms. The  houses  were  to  be  let.  including  rates, 
at  from  3s.  6d.  to  5s.  6d.  per  week.  A  premium  of 
£25  is  offered  for  the  des'jrn  nm=t  approved  h 
council. 
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PARKS  AND  OPEN  SPACES. 

Bacup  T.C.— The  council  have  accepted  the  g:ft  of 
the  Stubbylee  and  Moorland  estate  from  the  trustees 
of  Miles  Ashworth  and  Edward  Hoyle,  comprising  24 
aere=.  for  conversion  into  a  public  park.  This  gift 
includes  several  thousand  pounds  from  the  Ashworth 
Bequest  for  the  laying  out  and  maintenance  of  the 
public  park,  and  also  Stubbylee  Hall,  the  residence 
of  the  late  Maden  Holt,  many  years  member  of 
Parl'am.  nt    for    North-East  Lancashire. 

Bristol  T.C.— Part  of  Easton  Colliery  is  to  be  pur- 
chased tor  '.G'jtJ  and  laid  out  as  a  recreation  ground 
St  of  £611. 

Margate  T.C. — It  has  been  agreed  to  provide  a 
bowling  green  pavilion  at  the  further  end  of  Clifton- 
ville. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Hove  T.C— It  has  been  resolved  to  try  an  experi- 
ment in  d'sposing  of  the  house  refuse  by  means  of 
the  "crusher"  system,  at  a  cost  of  £1,200  a  j'ear.  It 
was  explained  by  Councillor  Cushman,  chairman  of 
the  Sanitary  Committee,  that  the  cruriher  was  a 
machine  which  was  composed  of  a  series  of  steel 
hammers,  and  the  house  refuse  was  so  treated  by 
this  means  that  it  came  out  of  the  machine  re- 
semb'ing  brown  mould  which  possessed  manural 
qualities.  In  Southwark.  where  the  crasher  was 
used,  it  was  found  that  the  farmers  would  purchase 
the  residue  as  manure,  and  his  analysis  of  the  two 
towns'  refuse  showed  that  in  Hove  there  was  reason 
to  believe  that  the  residue  would  contain  the  same 
valuable  qualities  and  could  be  sold  and  the  profit 
devoted  to  relieving,  if  not  wholly  covering,  the  re- 
payments on  the  capital  outlay  that  would  be  re- 
quired to  introduce  the  system. 

Teddington  U.D.C.— Messrs.  G.  Rowe  &  Sons' 
tender  of  £48.  one  of  five  received,  has  been  accepted 
for  a  new  dust  van. 

ROADS  AND  MATERIALS. 

Bognor  U.D.C.— It  has  bpen  agreed  to  carry  out  the 
scheme  of  the  surveyor,  Mr.  0.  A.  Bridges,  for  the 
•widening  of  the  p-romenade  between  the  pier  and  the 
east  end  lavatories  by  raising  the  existing  apron  in 
front  of  the  sea  wall  to  the  level  of  the  present 
parade,  and  facing  the  front  thereof  with  concrete, 
w'th  bu'l-nosing  at  the  top,  and  fixing  galvanised 
iron  fencing1  and  standards  thereon,  at  an  estimated 
cost  of  £1.233. — The  surveyor  ha=  been  instructed  to 
prenare  pban.  spec'fjcat:on,  and  estimate  for  the 
widening  and  improvement  of  the  parade  and  h:eb- 
way  between  Lancdowne-mansions  and  the  Cosy 
Corner  tea-rooms,  by  extending  the  parade  south- 
ward to  the  sea,  and  increasing  the  width  of  the 
hiehway  by  throwing  therein  a  portion  of  the  north 
side  of  the  parade. 

Brighton  T.C— The  tramway  rails  and  paving  in 
R:chmor'd-n,ace  are  to  be  relaid  at  an  estimated 
cost  of  £1.900. 

Bristol  T.C — Tt  is  proposed  to  carry  out  road  im- 
provements in  Bedminster  at  an  estimated  cost  of 
£1.100. 

Cardiff  T.C — The  cHv  eng:neer,  Mr.  W.  Harpur, 
has  presented  to  the  Public  Works  Committee  a  re- 
port adv'S'ng  that  a  pa+ent  cutting  machine  be 
purchased  to  cut  down  the  wood  blocks  when  they 
become  worn  for  use  in  secondarv  streets.  It  was 
stated  that  the  appl:eat:on  to  the  Local  Government 
Boa'd  for  sanct'on  to  borrow  £35.000  for  hardwood 
paving  wa=-  in  abeyance  in  view  of  the  suggestion 
since  made  by  the  Government  inspector  that  the 
committee  should  obtain  the  ful'e=t  information  re- 
gardme  the  re'at've  w^arrtg  qual'ties  and  su;tability 
of  Jarrah  ha^d-wood  b^cks  and  creosoted  soft  wood. 
The  committee  decided  unanimously  to  use  Jarrah 
wood,  and  to  reneat  the  anpMcaf-'on  for  sanction  to 
borrow  £3?)  009.  The  estimate  for  creosoted  soft. 
wood  was  £25  925.  and  for  sectional  hard  wood  £37  595. 
The  Btrcefa  included  in  the  scheme  are  Queen-street, 
St.  John-street,  the  Hayes,  \W king-street.  Castle- 
street.  Cowb-'dcre-road,  Custom  Hon  Bute- 
street,  Newport- road,  St.  Mary-street,  and  H'gh- 
street.  In  h;=  renort  the  city  engineer  stated  that 
the  wearine  qua' if",  ri  =  well  n=  the  freedom  from  rot. 
of  Jarrah  blocks  ws»  remarkab'e  Blocks  which  had 
been  down  und^r  the  heav'e.~t  traffic  for  fourteen 
or  fifteen  vers  showed  but  little  wear,  which  was 
quite  negh'gible,  the  actual  wear  being  not  greater 
than  that  of  granite  sett?. 


Cheshire  CC It  is  estimated  that  the  expenditure 

on  the  main  roads  will  amount  to  £121,742  during  the 
coming  financial  year.  The  council  have  accepted  from 
the  Eoad  Board  offers  of  grants  of  £15,500  for  tax- 
macadam  and  tar-spraying.  The  beard  also  offered 
£2.000  towards  a  suggested  scheme  for  dealing  with 
dangerous  corners;  but  the  council  have  replied  that 
they  are  prepared  to  co-operate  in  the  scheme  con- 
ditional upon  the  whole  cost  being  borne  by  the  Road 
Board. 

Coleraine  U.D.C — The  surveyor,  Mr.  W.  J.  Given, 
has  reported  that  dur'ng  last  year  the  amount  of  tar- 
macadam  made  was  645  tons,  of  which  212  tons  were 
used  on  streets  and  footpaths.  The  cost  of  manufac- 
ture was  £265  8s.  4d.,  which  worked  out  at  about  8s.  3d. 
per  ton.  After  allowing  for  wear  and  tear  of  plant, 
this  gave  a  reasonable  margin  of  profit;  in  fact,  the 
council  were  obtaining  a  considerable  revenue  from 
the  scheme. 

Cornwall   CC The    county    surveyor,    Mr.    E.    A. 

Brookes,  has  prepared  a  scheme  for  the  improvement 
of  the  Eedruth-Penrhyn  road,  at  an  estimated  cost 
of  £10,700.  and  the  council  have  appointed  a  depu- 
tation to  confer  with  the  Eoad  Board  on  the  subject, 
with  a  view  to  obtaining  a  grant  of  £5,000  and  the 
balance  on  loan,  and  to  ask  that  such  grant  might 
be  in  addition  to  the  usual  grant  of  £6,000  a  year 
received  from  the  Road  Board. 

East  Preston  R.D.C— A  letter  has  been  received 
from  the  clerk  to  the  county  council  intimating  that 
the  Provisional  Older  making  the  road  from  Brigh- 
ton to  Portsmouth  a  mam  road  has  been  confirmed, 
and  the  road  will  be  taken  over  when  completed  to 
the  satisfaction  of  the  county  surveyor. 

Epsom  R.D.C— A  Local  Government  Board  inquiry 
is  to  be  held  as  to  the  application  for  powers  under 
the  Private  Street  Works  Act,  1892,  w'th  regard  to 
the  making  up  of  several  roads  in  Cheam. 

Esher  and  the  Dittons  U  B.C.— Raleigh-drive  and 
Loseberry-road,  Claysate.  are  to  be  made  up  under 
the  Private  Street  Works  Act. — The  surveyor  Mr. 
H.  C.  Fread,  has  reported  lr's  final  apportionments 
for  making  up  Imber  Park-road  at  £975,  or  lis.  4d. 
per  foot  frontage.  This  is  a  sh'ght  increase  on  the 
provisional  apportionment,  owing  to  the  subsoil  neces- 
sHating  iron  pipes  for  the  branch  drains  to  the  gullies 
on  the  surface-water  drain. 

Halifax  T.C— Notice  to  treat  has  been  served 
upon  various  owners  of  property  in  connection  with 
the   widening   of   Bull    Green. 

Hove  T.C — It  has  been  decided  to  widen  Hove- 
street,  from  the  Connaught  Hotel  on  the  north  to 
Kingsway   on  the  south,  at  a  cost  of  £10,000. 

Kiveton  R.D.C — Improvements  are  to  be  carried  out 

at  Dinnington-road  at  a  cost  of  £3,000. 

Maidens  and   Coombe  U.D.C £454,  the  amount  of 

the  estimate  of  the  surveyor,  Mr.  R.  H.  Jeffes,  is  to 
be  spent  on  enclosing  the  council's  land  in  King's- 
avenue  by  means  of  a  brick  wall,  and  in  draining 
and  providing  an  entrance. — The  tenders  of  Messrs. 
Mowlem  &  Co.  have  been  accepted  for  making  up 
Duke's.-avenue,  £1.360;  Park-view,  £238;  Queen's- 
road,  £501;  and  George-road,  £491.— Messrs.  Wain- 
wrieht's  tender  ha-  been  accepted  for  artificial  stone 
at  £645. 

Margate  T.C— The  Town  Planning  Committee  are 
promoting  a  scheme  for  the  construction  of  a  road 
between  Margate  and  Westgate  along  the  cliffs,  at 
an  estimated  cost  of  £12,009.  Another  feature  of  the 
scheme  is  the  construction  of  a  promenade  at  the  foot 
of  the  cliffs. 

Newquay  (Cornwall)  U.D.C — It  has  been  decided  to 
carry  out  the  widening  of  the  main  road  at  the 
entrance  to  the  town  adjacent  to  the  Barrow  Fields 
at  a  cost  of  £500,  providing  the  sanction  of  the  Local 
Government  Board  be  obtained  for  £250  and  a  grant 
obtained  from  the  Eoad  Board  or  County  Council 
for  £250. 

Richmond  T.C— Cumberland-road  and  Kew  Gardens- 
road  are  to  be  repaired  at  a  cost  of  £941  and  £492 
respectively. 

Sevenoaks  R.D.C —  Eye-lane,  Otford,  is  to  be 
widened  at  an   estimated  cost  of  £1,200. 

Skegness  U.D.C — It  ha3  been  decided  to  make  up 
several  private  streets -under  the  Private  Street  Works 
Act. 

Southend  T.C — Tt  has  been  decided  to  complete 
the  Western  Esplanade  scheme  at  a  cost   of  £30,000. 
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The  promenade  portion  Trill  be  ready  by  the  summer 
of  1914.  but  the  3  acres  of  gardens  adjacent  to  the 
pier  will  take  about  three  years  to  finish.  The  entire 
promenade  will  be  8  miles  long,  and  it  is  claimed 
that  it  will  be  the  finest  and  widest  in  England. 

Todmorden  R.D.C. — An  estimate  of  £250  f, ,,  road 
improvements   has   been   approved. 

Tynemouth  T.C. — After  considering  the  report  of 
the  borough  surveyor.  Mr.  J.  H.  Smill'e,  on  the  sub- 
i:dence  of  the  sea  promenade,  the  council  decided 
to  take  expert  opinion  upon  his  scheme  for  the  re- 
pairing of  the  road,  and  to  apply  to  the  Government 
for  a  grant  in  a'd  of  the  scheme  from  the  fund  dealing 
with  coast  erosion. 

Wandsworth    B.C The    borough    surveyor,    Mr.    P. 

Dodd  has  received  instructions  to  carry  out  channel- 
ling and  road  repair  works,  at  a  cost  of  £3,000. 

West  Sussex  C.C.— Tt  is  proposed  to  expend  €56.000 
unon  road  improvements,  and  a  arrant  of  £14.000  in 
a^'d  of  the  scheme  has  been  made  by  the  Road 
Board. 

Weymouth  T.C — The  borough  surveyor,  Mr.  K.  J.  S. 
Han's  is  preparing  plans  for  an  improvement  scheme 
from  Gloucester-road  to  King-street. 

8FWFR«CE  AND  SFWACE  DISPOSAL. 

Banbury  T.C Messrs.  Willcox  &  Ea'kes  have  been 

requested  to  include  in  their  sewage  disposal  scheme 
the  provision  of  a  new  caM-iron  rising  main,  15  ft. 
in   diameter,  from  the  pumping  station   to  the  farm. 

Belfast  T.C. — The  council  have  accepted  the  tender 
of  Messrs.  J.  &  Tt.  Thompson,  of  Belfast  at  £63.697. 
for  the  construction  of  a  ferro-eoncrete  outlet  server  at 
the  sewage  d:soosal  works.  The  city  surveyor,  Mr. 
H.  A.  Cutler,  in  a  report  on  the  subject,  stated  thai 
on  revis;ng  bis  estimate  of  1910.  to  harmonise  with 
present  prices,  he  found  that  the  total  amount  bad 
increased  from  £40  000  to  £57,597. 

Bristol   T.C Tt   has   been  derided   to    substitute    a 

24-in.  pine  -ewer  for  one  of  12 in.  in  Bloomfield-road, 
Brislington,  at  a  cost  of  £756. 

Canterbury  T.C— The  city  surveyor,  Mr.  C.  Turley, 
has  received  instructions  to  prepare  a  plan  for  a 
new  lavatory  in  the  recreation  ground. 

Darlington  T.C The  question  of  a  proposed  ex- 
penditure of  P4  500  for  a  pew  sewer  in  Cocker  Beck 
Valley,  and  £7.100  for  a  new  sewer  to  join  the  exist- 
ing sewer  from  Blaekwell  Mill  and  continue  to  the 
proposed  new  works  at  the  sewage  farm,  ha?  been 
referred  to  the  General  Purposes  Committee  fur  a 
detailed  report. 

Derby  T.C— The  tender  of  Mr.  G.  F.  Tomlinson,  a1 
£429,  has  been  accepted  for  sewerage  works. 

Cillingham   T.C— The   tender   of   Messrs.    Goddard, 
Massey  &  Warner,  of  Nottingham,  at  £?02,  hffl 
accented  for  a  sludge  press  for  the  outfall  works. 

Crimsby  T.C— The  tender  of  Messrs.  Swaby  & 
Walsham  has  been  accepted  for  the  construct-'on  of 
the  convergences  in  Nelson-street.— The  tender  of 
Messrs.  Wilkinson  &  Houghton,  Cleethorpes.  at  £1.333, 
has  been  accepted  for  the  construction  of  a  new  sewer. 

Heavitree  UD.C— The  purchase  has  been  effected  of 
the  Wh'pton  sewage  farm  for  a  sum  of  £586. 

Loughborough  B.D.C The  Ha+hern  Parish  Council 

have  been  invited  bv  the  council  to  give  oonsi deration 
to  a  proposed  sewerage  scheme  for  the  district,  est;- 
matod  to  cost  £5.000,  which  has  been  prepared  by 
Mr.  F.  W.  Hodson. 

Ossett  T.C. — The  council  have  passed  the  scheme  of 
the  borough  engineer  Mr.  H.  Holmes,  for  the  ex- 
tension of  the  sewage  disposal  works,  at  an  estimated 
cost  of  £8  142. 

Skegness  U.D.C The  surveyor,  Mr.  R.  H.  Jenkins. 

has  estimated  the  necesca^v  repairs  at  the  sewage 
pumping  works  to  co°t  £506,  .and  he  has  received 
instructions  to  prepare  a  general  scheme  for  the 
work. 

WATER.  CAS,  AND  ELECTRICITY. 

Aberdeen    T.C The    Electririty    Co™m;tlee     have 

agreed  to  accent  the  offers  of  the  Oerlikon  Engineer- 
ing Co^naiv.  London  a"d  Zurich,  and  Bruce  Peebles 
&  Co..  Ed-'nbu'-gh  for  additional  gencatirg  pla-rt  for 
the  production  of  gas  .and  new  electricity  generating 
plant.    The  cost  of  the  new  plant  will  be  £11,000. 

Aberdeen  T.C.  — The  tender  of  the  Woodall- 
Duckham  Vertical  Retort  and  Oven  Construction 
Company,  Limited,  at  £15,619,  has.  been  accepted  for 


the  installation  of  five  beds  of  retorts  at  the  gas- 
works. 

Birmingham  T.C — The  tender  of  Hopper's  Coke 
Oven  and  By-Products  Company,  Limited,  at  £32,900, 
has  been  accepted  for  coke  ovens  at  the  gasworks. 

Bridge  of  Allan  T.C — The  council  have  agreed  to 
acquire  the  local  gas  undertaking,  and  the  matter  will 
lie  put  to  the  vote  of  the  ratepayers. 

Chesterfield  T.C — An  expenditure  of  £3,040  is  to  be 
incurred  for  an  installation  of  Irgh-tension  transform" 
ing  machinery  and  transmission  lines  at  the  electricity 
works. 

Fifeshire  CC— It  has  been  agreed  to  promote  a 
Provisional  Order  for  a  new  water  supply  for  the. 
Dunfermline  district. 

Creenock  T.C — The  gas  manager  recommends  that 
a  gasholder,  of  2,000,000  cub.  ft.  capacity,  be  put 
down  in  order  to  cope  with  the  increased  demand, 
and  it  is  proposed  to  appoint  a  deputation  to  visit  a 
number  of  gasworks  in  order  to  obtain  information. 

Hereford  T.C. — Electricity  pumping  machinery  is. 
to  be  installed  at  the  waterworks  at  a   cost  of  £1,000. 

Hull  T.C— The  nett  profit  on  the  water  undertaking 
l.i -:   year  amounted  to  £19,803. 

Lampeter  T.C— Improvements  in  the  water  supply 
are  to  be  carried  out  at  an  estimated  cost  of  £2,500. 

Lisburn  U.D.C — The  gasworks  are  to  lie  extended, 
at  an  estimated  cost  of  £2,000. 

Louth  T.C — The  council  are  giving  consideration  to 
the  purchase  on  behalf  of  the  town  of  the  Louth 
Waterworks   Company's  undertaking. 

Northampton  T.C— The  water  undertaking  last 
year  made  a  profit  of  £2,480. 

Rothesay  T.C — A  scheme  is  under  consideration  for 

the  erection  fo  a  new  gasometer  and  retort-,  at  an 
estimated  cost  of  £18,000. 

Sheffield  T.C —Extensions  to  the  electricity  build- 
ings and  machinery,  involv'ng  an  outlay  of  £121,600, 
are  recommended  by  the  Electric  Light   Committee. 

Stirlingshire  CC— It  has  been  decided  by  the 
Eastern  District  Committee  to  continue  the  6-in. 
water  main  from  Rabbithill  to  Avonhedge.  at  an  esti- 
mated cost  of  £1,080. 

Stourport  U.D.C — The  tender  of  Mr.  G.  Law,  of 
Kidderminster,  at  £1,349,  has  been  accepted  for 
ig  out   a  water  supply  scheme. 

Swansea  T.C — The  final  terms  agreed  upon  by  the 
corporation  for  the  supply  of  water  to  the  Oyster- 
mouth  (Mumbles)  Urban  District  Council  are  that 
the  basis  of  payment  is  to  be  the  assessable  value 
of  property  in  respect  of  which  water  rent  is  col- 
lected. The  corporation  are  to  be  responsible  for 
the  laying  of  the  pipe  line  up  to  the  reservoir,  but 
the  corporation  will  hold  the  district  council  respon- 
sible lor  the  maintenance  of  the  pipe  line  inside 
their  district. 

Westbourne  R.D.C — The  council  have  accepted  the 
offer  of  the  Chichester  Corporation  to  lay  a  4-in.  water 
main  to  Bosham  for  £800,  the  council  to  have  the 
option  of  purchasing  by  valuation  at  the  expiration 
of  ten  years. 

Workington    T.C Extensions    of    the    gas    under- 

takrig  are  to  be  carried  out  at  an  estimated  cost  of 
£7.000. 

MISCELLANEOUS. 

Bingley  U.D.C— It  has  been  decided  to  buy  a  motor 
fire  engine,  and  sell  one  of  the  steam  fire  engines. 

Esher  and  the  Dittons  U.D.C — Subiect  to  the  consent 
of  the  Local  Government  Board,  the  council  will  in 
future  pay  their  workmen  full  sick  allowance  for  ten 
days  and  half  allowance  for  the  next  ten  davs,  less 
the  money  received  by  the  employees  under  the 
National  Insurance  Act.  At  present  the  council  em- 
ploy twenty-four  men  who  are  over  fifty  years  of  age, 
among  them  two  veterans  of  eighty-three  and  eighty- 
four  respectively. 

Maidens  and  Coombe  U.D.C— It  has  been  decided  to 
acquire,  in  connecrion  with  fire  prevention  at  Coombe. 
a  first-aid  motor  appliance,  estimated  not  to  exceed 
£750  in  cost. 

Wimbledon  T.C— Extensions  to  the  cemetery  are  to 
be  carried  out  at  a  cost  of  £3,500. 

Yarmouth  T.C — The  whole  of  the  tramway  route 
to  Wellington  Pier  is  to  be  made  a  double  line,  at 
an  estimated  cost  of  £8,750. 
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TOE      SURVEYOR      AND      MUNICIPAL  February  21,  1918. 


PERSONAL. 


Mr.  L.  D.  Holgat-e,  sewage  works.  Tiverton,  has 
been  elected  a  member  of  the  Royal  Sanitary 
Institute. 

Mr.  T.  Orchard,  surveyor  to  the  Glutton  Rural 
District  Council,  has.  we  regret  to  state,  been  laid 
up  with  an  attack  of  bronchitis. 

Mr.  H.  Holmes,  m.inst.c.e.!.,  borough  surveyor  and 
waterworks  engineer  of  Ossett.  has  been  granted  an 
increase  of  salary  of  £50  per  annum. 

Mr.  W.  Plant,  borough  surveyor  of  Stafford,  lias 
been  granted  an  increase  of  his  salary  to  the  maxi- 
mum (£-100)  from  the  beginning  of  the"  year. 

Mr.  J.  Horan,  who  has  been  county  surveyor  of 
Limerick  for  a  period  of  twenty-nine  years,  has 
tendered    his    resignation    owing   to   ill-health. 

Mr.  G.  R.  Collinson,  b.sc,  chief  engineering  assis- 
tant at  Rotherham,  was  on  Wednesday  appointed 
engineering  assistant  in  the  borough  surveyor's  office, 
Swansea. 

Mr.  H.  D.  Blake,  the  managing  director  of  the 
F.immer  Asphalte  Paving  Company,  Limited,  has  been 
appointed  the  asphalt  expert  to  the  Engineering 
Standards  Committee. 

Mr.  Henry  William  Apted,  Assoc. m.inst.c  e., 
assistant  engineer  to  the  Fylde  Water  Board,  has 
been  appointed  assistant  water  engineer  to  the 
Richmond  (Surrey)   Corporation. 

Mr.  T.  H.  Harris,  who  has  hitherto  worked  half 
the  Tavistock  rural  district  as  surveyor  and  sanitary 
inspector,  bus  been  appointed  for  the  whole  district, 
in  succession  to  Mr.  W.  J.  Mason,  deceased, 

Mr.  Richard  F.  Braithwaite,  assistant  surveyor,  has 
been  appointed  surveyor  and  inspector  of  nuisances 
to  the  Selby  Rural  Distrct  Council,  in  succession 
to  his  late  father,  at  a  salary  of  £180  per  annum. 

Mr.  F.  E.  Gay,  assistant  city  surveyor  of  Bath, 
has  been  granted  £30  in  respect  of  work  done  in 
connection  with  the  boundaries  extension,  and  the 
salary  of  Mr.  F.  Hamblin,  chief  clerk  in  the  city 
surveyor's  department,  has  been  increased  by  £10 
per  annum. 

Mr.  Charles  William  Stubbs,  borough  surveyor  of 
Macclesfield,  died,  we  regret  to  announce  on  Wednes- 
day morning  after  an  illness  of  several  months.  After 
being  ass:stant  surveyor  for  many  years,  Air.  Stubbs 
wa-  appointed  borough  surveyor  about  eight  years 
ago.    He  was  fifty-six  years  of  age. 

Mr.  Charles  Cameron,  the  eldest  son  of  Sir  Charles 
Cameron,  the  Dublin  city  analyst,  who  was  visiting 
a:  Walterstom,  Atblone,  the  residence  of  Mr.  Harris 
Temple.  Deputy- Lieutenant,  was  accidentally 
•Irowned  last  Sunday  while  fKhing.  A  servant  who 
was  also  involved  in  the  accident  was  rescued. 


Road  Reconstruction  in  Wilts The  Wiltshire  County 

Council  adopted  on  Wednesday  a  scheme  for  the  recon- 
on  of   the   35   miles   of  the   London-Bath   road 
which  run  through  Wiltshire.    The  cost  of  reconstruc- 
tion, and  of  maintenance  for  nine  years  afterwards, 
.   at  m  arly  £75,000.     The  Road  Board  will 
make   a   grant  of    £34  700.   and   will   lend  £35.600  free 
The  road  will  be  constructed  with  a3-in. 
coating  of  tar-macadam  or  Ferromae  throughout,  and 
its   foundations   will    be    strengthened.      It   will    be 
widened  to  a  minimum  of  20  ft.,  and  the  camber  re- 
1     d  where  exce? 

FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

YX7ANTED,  Assistant  Road  Foreman,  age  about 
**    .3"   to   35   years,   having   a  thorough   knowledge 
ruction   Repair  and  Scavenging  of  Public 
II      must   be   accustomed   to  the   various 
-  of  modern  Road  Making,  capab'e  in  organis- 
;ng  and  supervising  workm  in,  and  lie  able  to  set  out 
and  measure  up  work. 
Applicants  must  be  able  to  ride  a  cycle. 
Sa'ary,  £2  per  week. 

Applications,  accompanied  by  copies  of  not  more 

than  three  recent  testimonials,  giving  age,  past  and 

appointments  and  experience,  to  be  sent  to  the 

Borough    Engineer.   Town   Hall,   Wolverhampton,   by 

February,   1913. 


pOUNTT    BOROUGH   OF   WIGAN. 
^      APPOINTMENT    OF    BOROUGH    ENGINEER 
AND   SURVEYOR. 

The  Corporation  of  Wigan  invite  applications  for 
the  position  of  Borough  Engineer  and  Surveyor  at  a 
salary  of  £350  per  annum,  rising  by  annual  increments 
of  £50  to  £500  per  annum. 

Particulars  of  the  duties  and  conditions  of  the  posi- 
tion may  be  obtained  on  application  to  the  under- 
signed. 

Applications,  endorsed  "Borough  Engineer,"  and 
stating  age,  qualifications  and  experience,  and  accom- 
panied by  copies  of  not  more  than  three  recant  testi- 
monials, must  be  delivered  to  me  on  or  before 
Saturday,  the  8th  March  next, 

WILLIAM  HENRY  TYRER. 

Town   Cierk. 
Town  Clerk's  Office, 
Wigan. 

February  20,  1913.  

pITY   OF    COVENTRY. 

^  CONTRACT  FOR  MATERIALS. 

The  General  Works  Committee  of  the  Corporation 
of  the  City  of  Coventry  invite  Tenders  for  the  supply 
and  delivery  of  the  following  materials  during  the 
year  ending  31st  March,  1914:  — 

Broken  Road  Stone. 
Granite  Kerbs. 
Granite  Setts. 
Stoneware  Pipes. 
Castings. 

Workmen's  Tools. 
Form  of  Tender  and  full  particulars  may  be  obtained, 
and  samples  inspected,  on  application  to  the  under- 
signed. 

Tenders  to  be  delivered  to  the  City  Engineer's  Office 
on  or  before  Monday,  the  10th  day  of  March,  1913. 
sealed   and  endorsed  "  Tender  for  Materials." 

The  lowest  or  any  Tender  will  not  necessarily  lie 
accepted,  and  no  Tender  will  be  considered  that  is 
not  made  out  on  the  Form  supplied. 

J.   E.   SWINDLEHURST,   m.inst.c.e., 

City  Engineer  and  Surveyor. 
Saint  Mary's  Hall, 
Coventry. 

February   19,   1913. 

pITY   UF   COVENTRY. 

^  WATERWORKS  STORES  (CAST-IRON  PIPES, 
LEAD  PIPES  SOLDER,  &c). 
The  Waterworks  and  Fire  Brigade  Committee  of  the 
Corporation  of  the  City  of  Coventry  invite  Tenders 
for  the  supply  and  delivery  of  Cast-iron  Pipes.  Lead 
Pipes,  Solder,  Hydrant  and  Valve  Boxes,  &c,  tor  the 
year  ending  31st  March,  1914. 

Foim  of  Ter.der  and  full  part  culars  may  be  obtained, 
and  samples  inspected,  on  application  to  the  under- 
signed. 

Tenders  are  to  be  delivered  at  the  Water  Engineer's 
Office,  St.  Mary's  Hall,  Coventry,  on  or  before  Monday, 
the  3rd  day  of  March,  1913,  sealed  and  endorsed 
"  Tender  for  Wattrworks  Stores." 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted,  and  no  Tender  will  be  accepted  which  is 
not  made  out  on  the  Form  supplied. 

J.   E.   SWINDLEHURST,   m.inst.c.e., 

Water  Engineer. 
Saint  Mary's  Hall, 
Coventry. 

February   19.   1913.  


W 


EST   SUFFOLK   COUNTY   COUNCIL. 


MAIN   ROADS. 
NEWM ARKET-BURY-STOWMARKET  ROAD. 


RECONSTRUCTION. 
STEAM  ROLLING. 

Tenders  are  invited  for  Steam  Rolling  in  connection 
with  the  above  works. 

Conditions  of  Contract,  with  Specification  and 
Form  of  Tender,  may  be  obtained  on  application  to 
the  undersigned. 

Tenders  to  be  sent  in  on  or  before  Monday,  the 
10th  March,  1913. 

W.   LIONEL   JENKINS,    a.m.i.ce.,   p.as.i., 
County   Surveyor. 
Shire  Hall, 
Bury  St.    Edmunds. 

February  13.  I'll.; 


February  21,  1913. 


AND    COUNTY    ENGINEER. 
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Some  Recent  Publications. 


The  Engineer's  Year-Book  of  Formulae,  Rules, 
Tables,  Data.'&c.  A  Compendium  of  the  M 
Practice  of  Civil,  Mechanical,  Electrical,  Gas, 
Murine  and  Mine  Engineering.  By  H.  R.  K 
ii.inst.c.b.,  with  the  collaboration  of  eminent 
specialists.  Price  12s.  6d.  With  over  1.250  illus- 
tvai  ions  specially  engraved  for  the  work.  London  i 
Crosby  Lockwood  &  Son. 
The  1913  edition  of  this  admirable  and  widely  used 
compendium  of  information  fully  maintains  tb 
tation  which  Mr.  H.  R.  Kempe,  M.inst.ce.,  has 
steadily  bu  It  up  for  it  during  the  past  nin 
a  reputation  which  has  been  made,  not  by  suppressing 
difficulties,  but  by  explaining  facts  and  providing 
ample  data.  In  the  present  edition  advan  i  -  □ 
mechanical  eng  neering  have  been  recognised  by  the 
re-writing  of  the  matter  relating  to  "  Steam  Turbines," 
and  the  provision  of  a  new  section  on  "Marine  Dic-el 
Engines."  T\«-  attention  of  municipal  and  county 
engineers  may  be  drawn  to  the  fact  that  the  follow- 
ing section-  are  among  those  which  have  beer 
and,  in  several  cases,  considerably  extended:  Rein- 
forced Concrete,  by  Alex.  Drew,  M.i.mech.e.;  Water- 
works, by  R.  F.  MiddJeton,  Assoc. m. insx. c.E. ;  Elec- 
trical Engineering,  by  Prof.  C.  A.  Carus  Wilson, 
M.i.e.e.;  SeweTage  and  Sewage  Disposal,  by  E.  J- 
Silcock,  m.i.nst.c.e.  ;  Gas  and  Gasworks,  by  H. 
O'Connor,  assoc.u.inst.c.e.  There  is  also  a  new 
section  on  "  Roads  and  Streets,"  by  R.  Ry ves,  m.cons.e., 
Assoc. m. inst. c.e.,  which  iiiciudes  useful  data  relating 
to  recent  practice  and  studies  of  important  principles 
of  road  construction  and  maintenance.  The  volume 
oonta.ns  abridgments  of  reports  of  the  Engineering 
Standards  Committee,  and  extracts  from  "  Proceed- 
ings"  of  the  leading  professional  institutions.  The 
balance  of  the  book  is  exceedingly  good,  a  fair  share 
of  the  space  being  devoted  respectively  to  purely 
formal  and  mathematical  data,  the  facts  accumulated 
by  experience,  accepted  theories  and  methods  of  de- 
sign, and  expositions  of  recent  practice  and  develop- 
ments. The  mathematical  information  is  very  full 
and  very  clearly  set  forth,  providing  the  engineer  with 
innumerable  short  cuts  in  his  calculations  of  areas, 
volumes,  weights,  ratios,  and  so  on,  and  the  tables  are 
very  clearly  printed.  Matters  coming  under  the 
general  head  oi  Physics  are  adequately  dealt  with, 
neither  the  basic  relations  nor  the  application  of  prin- 
ciples to  design  being  neglee'.ed;  and  the  properties 
Of  the  chief  materials  used  in  engineering  work  are 
set  forth  with  due  consideration  of  recent  develop- 
ments. Calculations  for  structural  designs  and  for 
the  design  of  machinery  are  well  backed  up  by  de- 
scriptions of  details,  large  use  being  made  of  illus- 
trations. 

As  regards  the  matter  relating  to  the  different  highly 
developed  branches  of  engineering  work,  it  is  sur- 
prising to  find  how  much  useful  information  on  a 
single  subject  is  included  in  the  pages  of  a  book 
whioh  covers  so  large  a  field:  and  it  is  no  exaggeration 
of  the  facts  to  say  that  the  informat.on  is  sufficiently 
advanced  in  character  to  be  useful  to  the  specialist 
in  his  own  branch  of  work,  and,  at  the  same  time, 
so  well  chosen  that  it  is  also  of  great  value  to  the 
engineer  who  needs  to  step  outside  his  usual  range  of 
subjects.  It  would  be  impossible  to  find  a  volume 
better  suited  to  the  needs  of  the  "up-country"  engi- 
neer in  the  Colonies  or  India,  or  to  the  designing 
draughtsman  in  a  consulting  engineer's  office  in  West- 
minster. The  surveyor  to  a  local  authority  who  is 
called  upon  to  combine  as  best  he  can  the  functions 
of  half-a-dozen  specialists  will  find  this  book  invalu- 
able. 

Essentials    of    Electricity.      By    W.    H.    Timbie. 
Price  5s.   6d.   nett.      New   York:    John  Wiley   & 
Sons. 
This   book,  which   is   one    of   the   Wiley   Technical 
Series,   is   intended   primarily  for  the   instruction   of 
students  who  wish  to  enter  or  to  advance  themselves 
in  one  or  another  of  the  electrical  trades.    It  is  con- 
fined to  direct  currents,  and  treats  only  of  the  essen- 
tial  facts   and   laws   which  every   efficient  workman 
must  understand.    The   intention  of   the   author  has 
been  to  make  the  work  so  simple  and  so  plain  that  it 
may  serve  for  self  instruction  as  well  as  for  use  in 
class.    In  this  he  has  been  unusually  successful,   as 

•Any  of  the  publications  reviewed,  or  referred  to  as  received,  will  be 
fforwarded  by  the  Ht.  Bride'"  Press.  Ltd..  on'receipt  of  published  price. 


the  style  and  arrangement  of  the  book  are  all  that 
can  lie  desired.     The  problems,  which  an 

am  i  us  throughout  every  chap'er,  are  well  chosen 
and    of  direct   practical   value.    Many   diagra  n 

d  through  the  text.    They  are  clearly  drawn 
and  will  prove  of  material  aid  to  the  und  ling 

of  the  principle-  set  forth.  Where  photographs  o"f 
electrical  machines  are  given  they  are  usually  accom- 
panied by  simple  diagrams  showing  the  electrical 
connections. 

The  ground  covered  is  -hewn  by  the  following  list 

of  titles   of  the  eleven  chapters:    I.  Ohm's  Law;    II. 

Simple    Electrical    Circuits;     III.    Combinations    of 

and  Parallel  Systems;  IV.  Electric  Power;  V. 

Wire     and     Wiring     Systems;     VI.     Generators     and 

VII.    Locating   and    Correcting   "Trot 
VIII.  Batteries;   IX.  Wiring  Diagrams. 

One  of  the  most  practical  chapters  in  the  book  is 
that  which  describes  the  various  troubles  thai  arise 
in  connection  with  the  operation  of  electrical  machines, 
A  table  is  given  show  ng  the  signs  of  troubles  and 
their  probable  cause,  the  latter  being  listed  in  the 
most  probable  order  in  which  they  are  likely  to  occur. 
For  example,  the  sparking  of  brushes  is  to  be  sought 
in  overload,  brushes  set  wrong,  poor  brush  contact, 
commutator  rough  or  oft  centre,  weak  field  or  the 
armature  winding  broken  or  "short-circuited"  by 
"ground"  or  "cross."  The  book  is  well  indexed,  and 
at  the  end  of  each  chapter  there  is  a  short  summary. 

The  author,  who  is  at  the  head  of  the  Department 
of  Applied  Science  at  Wentwoith  Institute,  Boston, 
Mass.,  must  be  regarded  as  a  text-book  writer  of  un- 
usual merit.  The  editor  of  the  series  state-  in  his 
preface  that  Mr.  Timbie  was  selected  for  this  task  not 
merely  because  of  his  intimate  knowledge  of  industrial 
electricity,  but  also  because  of  his  well-known  ability 
to  present  information  in  an  unusually  clean-cut  and 
effective  way.  The  present  volume  seems  likely  to 
prove  even  more  popular  than  his  previous  work  on 
the  "  Elements  of  Electricity." 

Mention  should  be  made  also  of  the  book's  excel- 
lent form  of  publication,  its  pocket  size,  its  semi- 
flexible  cover,  its  thin  paper,  and  its  clear  typo- 
graphical arrangement. 

The  American  Civil  Engineers'  Pocket-book. 
Second  edition.  Edited  by  Mansfield  Merrknan 
and  others.  Price  21s.  nett.  London:  Chapman 
&  Hall,  Limited. 

In  estimating  the'  value  of  a  "pocket"  book — the 
term  being  used  rather  to  indicate  the  character  of 
the  contents  than  the  shape'  and  size  of  the  work — two 
chief  points  arise  for  consideration — namely,  the 
matter^  which  arc  included,  and  their  arrangement 
and  the  form  in  which  they  are  presented.  A.-  re- 
gard-, the  first  point,  the  matters  whioh  are  appro- 
priate for  inclusion  will,  of  course,  depend  upon  the 
scope  of  the  work  as  indicated  by  its  title,  and  the 
intention.-  of  the  compilers  as  expressed  in  the 
preface.  The  present  work  i.-  published  as  a  civil 
engineers'  pocket-book,  and  the  editors  had  in  view 
the  ambitious  scheme  of  providing  a  reference  book 
which  would  cover  the  whole  wide  field  of  civil  engi- 
neering practice.  It  may  be  said  at  once  that  they 
have  well  succeeded  in  this  difficult  task,  the  main 
headings  ot  the  subjects  dealt  with  comprising 
Mathematical  Tables:  Surveying,  Geodesy  and 
Railroad  Location;  Steam  and  Electric  Railroads: 
Material;  of  Construction;  Plain  and  Reinforced 
Concrete-  Masonry,  Foundations,  and  Earthwork: 
Masonry  and  Timber  Structures;  Steel  Structures: 
Hydraulics,  Pumping,  and  Water  Power;  Water 
Supply,  Sewage,  and  Irrigation ;  Dams,  Aqueducts, 
Shafts,  and  Tunnels;  Mathematics  and  Mechanics; 
Physic-,  Meteorology,  Weights  and  Measures;  Steam 
and  Electric  Engineering;  and  Highways  and 
Streets.  As  regards  the  arrangement  of  the  work, 
it  must  be  said  that  it  is  rather  unusual  for  a  book 
of  this  kind.  A  separate  section  is  devoted  to  each 
of  the  above-mentioned  headings,  and  there  is  a 
further  subd;vision  of  each  section  into  a  number  of 
"  articles."  Thus  we  have  within  the  compass  of 
a  single  volume  a  series  of  condensed  treatises  upon 
the  various  branches  of  civil  engineering  practice. 
It  must  be  pointed  out,  however,  that  a  good  know- 
ledge of  elementary  mathematics  on  the  part  of  the 
reader  is  assumed,  and  that  the  usual  plan  of  a 
pock6t-book  is  followed  in  so  far  as  demonstrations 
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of  the  formulae  are  nut  included.  I;  might  perhaps 
be  thought  thai  the  now!  .arrangement  of  the  work 
would  render  it  less  easy  of  reference,  but  fch 
sibility  ie  thoroughly  overcome  by  the  provision  of 
a  really  excellent  index.  The  typography  is  ex- 
ceedingly good,  illustrations  are  provided  wherever 
required^  and  the  general  get-up  of  the  volume, 
which  contains  1,473  pages,  printed  on  thin  paper, 
is  all  that  could  be  desired.  Each  section  has  been 
edited  bj  an  experl  in  the  particular  subject,  the 
work  having  been  produced  under  tin-  per- 
sonal supervision  of  the  editor-in-chief.  We  can 
heartily  recommend  tin-  book  bo  "in-  readers  a  a 
unique  work  of   reference   for  all   civil   engineers. 

Structural  Engineering.      By   A.    \V.   Brightaore, 

D.SC.,    K.INSI.C.E.      Price    15s.    lid.     net  I.      London: 
.11   &  Co.,  Limited. 
The  success  which  this  work  has  already  achieved 
i-    such    that    a    second   edition   has    been    called   for. 
,i  ..i  the  author  has  been  to  place  before  the 
student,    in    a    consecutive   and    intelligent    manner, 
acipal  ideas  and  methods  which  underlie  the 
investigations  necessary   in  the  design  of  structure.-. 
That   a  knowledge  of  these  principles  is  an  essential 
part    of  the  mental   equipment   of  the   civil  engineer 
lay    will    I"'    readily   conceded,   and   Mr.    Bright- 
!     specially   qualified  to   write   on    this   subject 
reason  of  his  academic  and  engineering  dis- 
tinction,   and    his   experience    as    a    professor    at    the 
R.I.E.C.    Tlir  ground  covered  comprises  a  considera- 
tion   of    girder    and    other    members,   arches,    bridges, 
retaining    walls,    foundations,   dams    and    reinforced- 
-  design.    The  chapter  on  the  lasit-naraed  sub- 
new   to   the  second  edition,   I'm'   which   it  has 
■■■  ally  written.    The  mathematical  treatment 
involved    is   clear   and   intelligible, 
but  it  should  be  mentioned  that  the  author  indulges 
in  the  use  of  the  calculus.    We  mention  this,  no1  by 
way  of  criticism,  but  in  order  to  emphasise  the  fact 
dents  cannot  follow  the  scientific  investigation 
of    engim  ■<  ng    problems    satisfactorily   unless    they 
attain    a    certain   proficiency  in   what   are   known   as 
"higher"    mathematics.      Mr.    Brightmore's   book    Ls 
rather  more  advanced    than    the    ordinary  work    on 
strength  of  materials,  but  it  eoveis  a  wider  field  than 
the  larger  works  on  particular  branches  0f  civil  engi- 
neering practice.     It    will   thus   lie   ^■f\t   that    it    has   a 
definite    place    in    technical    literature,    and    the    new 
edition  will  no  doubt  meet  with  a  reception  a-  cordial 
as  that  which  greeted  its  predecessor. 

Building  Stones  and  Clay.  Pboducts.    By  Heinrich 
ph.d.     Price   L2s.  6d.  nett.     London:   Chap- 
man &  Hall.  Limited. 
The  author  of  this  work,   whirl.         intended    par- 
ticularly as  a  handbook  for  architects,  i.~  Professor  of 
igy  in  Cornell  University,  and  is  able 
t  i  speak  with  authority  upon  the  subject  with  which 
he  deals.    ,\  knowledge  of  the  properties  and  use     of 
the    various    building    stones    and    clay    products    is 
ential  to  the  architect,  inasmuch  as  these  materials 
are   among   those    which   are   nmd    ordinarily    used    in 
modern    building  construction,  and   when   u<f<\   they 

play  a  i   important  pari  in  the  composition  of  the 

Tlic   bonk,   therefore,  should   be   welcomed 
a  well-written  and  authoritative  work. 
It  should  be  pointed  out    however,  that  the  book  is 
ca  by  -Messrs.  John  Wil  j  &  Son  , 
;m,l  ,  ie  3pace  i-  devoted  to  the  distribution 

,,i  the  dill  re,.,  -innes  m  the  United  States.  Dr.  Bies 
has  divided  his  work  into  two  parts  corresponding  to 
lie.  The  first  two  chapters 
(dealing  respectively  with  rock  mineral  and  the  pro- 
.i  building  stone;  are  specially  valuable. 
Sub  tiapters,   each    dealing    with    one    of    the 

,  al  on     oi    building      I  mi  -     are    suffi- 
il         xhaustive.      The    subject    of   'lay    products 
m  cotta,    tiles,    sanitary    ware, 
.in.  an  d   .n   tie    -:  eond   part  oi  the 
rrk.    The  whole  is  written  in  a  style  which  is  well 
op  t.,  the  high  standard  expected  of  American  teeh- 
nic  i  is  copiously   illustrated   aid   well  in- 

dex i  eeking  full  and  accurate  informa- 

ubjecl    of  building  stones  or  clay  ware 
the  book  may  be  cordially  recommended. 
Foundatii  Machinery  Fixing.     By   F.   H. 

.m.i.e.e.     Price  2s.  nett.    London:    Con- 
i.,  Limited. 
We  qu  with  the  opinion  expressed  by  the 

authoi  .ii  his  pj  his  little  book   that  the  sub- 

ject of  engine  and  machine  foundation-  has  hitherto 
I  rath  i    canty  attention  from  technical  writei   . 


There  can  be  no  doubt  as  to  its  importance,  for  on  the 
one  hand  inadequate  foundations  may  lead  to  injury 
to  the  machinery  or  to  nuisance  from  excessive  vibra- 
tion, while,  on  the  other  hand,  it.  is  easy  to  fall  into 
the  error  of  making  foundations  of  unnecessarily  ex- 
travagant design.  Mr.  Davies  has  covered  the  whole 
of  his  subject,  in  ten  well-written  and  practical 
chapters,  of  which  we  may,  perhaps,  specially  mention 
the  one  on  design,  two  on  construction,  and  two  on 
vibration.  Many  useful  tables  are  scattered  through- 
out the  work,  which  is  also  well  illustrated  and  suffi- 
ciently indexed.  The  author  has  well  fulfilled  the 
aim  of  his  publishers  in  producing  the'  series  oi  books 
of  which  this  is  one  -namely,  to  provide  a  practical 
handbook  for  practical   men. 

Spon's  Practical  Builders'  Pocket-book.  Edited  by 
C.  Young,  f.r.i.b.a.,  and  S.  M.  Brooks,  l.r.i.b.a. 
Price  5s.  nett.  London:  E.  &  F.  N.  Spon,  Limited. 
In  this  "  pocket-book  "  the  practical  builder  will  find 
a  mass  of  information  in  regard  to  the  hundred  and 
one  knotty  points  which  arise  for  solution  in  the 
course  of  a  week's  work.  The  book  is  not  a  price  book, 
but  rather  an  encyclopaedia  of  useful  knowledge  for 
the  builder.  The  scope  of  the  work  may,  perhaps,  best 
be  indicated  by  mentioning  at  random  a  few  of  the 
headings,  some  400  in  number,  which  are  shown  in 
the  table  of  contents.  Thus  we  find  information  as 
to  Asphalt,  Concrete  Building,  Form  of  Contract,  Dis- 
trict Surveyors,  Gas  Lighting,  Model  By-laws,  Quanti- 
ties, Timber,  and  a  host  of  other  things  which  the 
practical  builder  wants  to  know.  The  new  edition  is 
a  thorough  revision  of  former  issues,  and  has  been 
enlarged  by  about  seventy  pages.  It  should  find  a 
place  on  the  bookshelf  of  every  builder's  office. 

Si-ox's    Architects'    and    Builders'    Focket    Price 

Book  and  Diary.     Edited  by  C.  Young,  f.r.i.b.a. , 

and  S.  M.    Brooks,  l.r.i.b.a.    Price  2s.  6d.  nett. 

London:   E.  &  F.  N.  Spoil,  Limited. 

This  is  the  fortietli  edition  of  this  well-known  pocket 

juice    bonk    and    diary,   and    it    would    be    difficult   to 

imagine  a  price  book  containing  more  information  in 

so    little    space.    The    price    book    contains    some   390 

pages  printed  on  thin  paper,  the  prices  being  arranged 

according  to  trades.    A  diary  is  appended  showing  a 

week   at   an  ripening.      An    excellent    index    renders 

reference  to  any  desired  material  a  very  easy  matter. 

We  have  no  hesitation  in  strongly  recommending  this 

book  to  all  who  are  practically  engaged  in  building 

work.     Jt  will  easily  go  into  the  breast  pocket,  and  is 

a   valuable  remembrancer  and  diary  in  one. 


The  publication  of  a  memoir  of  the  Geological 
Survey,  entitled  "Eecords  of  London  Wells,"  is 
announced  by  the  Board  of  Agriculture  and  Fisheries. 
This  memoir  gives  a  complete  record  of  all  wells 
known  tn  exist  in  London.  Part.  I.  contains  a  table 
of  strata  penetrated  by  the  wells,  together  with  an 
account  of  the  various  types  of  wells,  a  discussion 
n[  the  quantity  and  quality  of  water  yielded,  with 
special  reference  to  the  diminishing  supply,  and  an 
account  of  sonic  bournes.  Part  II.  consists  of  a.  cata- 
logue ui  those  wells  of  which  accounts  have  already 
been  published,  with  references  to  the  place  of  publi- 
cation and  a  summarised  description.  Part  III.  is  a 
descriptive  list  of  wells,  of  which  no  account  has  been 
previously  published,  and  gives  sections  of  the  strata 
passed  through,  the  yield,  with  other  details.  The 
memoir  is  accompanied  by  four  text  illustration?, 
two  coloured  plates  showing  contours  of  the  under- 
ground water  surface  and  contours  of  the  pre-tertiary 
chalk  surface,  and  one  plate  illustrating  the  relation 
of  rainfall  to  water  level  and  to  the  flow  of  the 
bournes.  Copies  may  be  obtained,  at  the  price  of 
4s.  iid  ,  from  any  agents  for  the  sale  of  ordnance  survey 
maps,  or  through  any  bookseller,  from  Mr.  T.  Fisher 
Knwin,  1  Adelphi-terrace,  London,  W.C.,  who  is  the 
wholesale  agent  for  the  sale  of  geological  survey 
memoirs  in  the  fJnited  Kingdom  (except  in  the  County 
of  London). 


The  Versatile  Sanitary  Inspector.— The  Towcestes 
Rural  District  Council  determined  recently  to  adver- 
ti.-o  for  an  inspector  of  nuisances,  and  the  terms  of 
the  draft  advertisement,  a-  read  by  the  clerk,  proved 
somewhat  elaborate.  Councillor  Grant-Ives  there- 
upon intervened  with  the  inquiry  if  they  could  not 
lie  shortened,  lb-  thought  the  advertisement  might 
as  well  road:  "  Applicants  must  have  the  eye  of  a. 
hawk,  the  nose  of  a  vulture,  the  agility  of  an  aero- 
pi; ,  and  the  wisdom  of  Solomon." 


■■i      :   I] 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


Pr<  ■!.!■  lit      Mr.    R.    .1 .    Thom  IB,    M.INS1   C.K. 

Count;    Sui  \  •  •  or,   Bu<  kinghaiu  lure. 

SOUTHERN  DISTRiCT  MEETINC. 

UUtri  i    '  hah  i  lai      Mr.    R.    Re  id,    \    soi    ii-iksi 

Glouoi    fcei 
A   Southern   District  meeting  is  to   be   held   at   the 

Town   Hall,  Southampton,  to-morrow  (S 
Pkoqb  \m  mi;. 

11.30  a.m.  -The  members  will  assemble  at  the  town 
hall,  where  they  will  be  in  a  ived  by  his  Wor- 
ship the  M  aj  or,  Councillor  H.  B  n»  j  er,  r.n.r. 

11.45  Q.m.     Drive  to  and   inspect   the  Trinidad   Lake 
Aspba        :'■      tig    Conapanj  s    work  >,    road 
constructed  and  in  oourse  of  construction  bj 
them,    and    ferro-concrete    swimming    bath. 
(Drive  tickets.   Is.  each.) 

I.. 'in  p.m.— Lunch  at  Ward's  Restaurant.  (Tic!  I  . 
2s.  lid.  each.) 

2.45   p.m.— Return  1o  town  hall.    Formation   oi    D 

triii  Executive  Committee.  Discussion  on 
paper  entitled  "Ferro-concrete  Bath  and 
Trinidad  Lake  Asphalte  Road  Construction," 
by  Mr.  J.  A.  Ciowther,  assoc.M.inst.c.e., 
borough  surveyor,  Southampton. 

F.  R.  Phipps,  a. m.i. c.k. .  R.  Read,  a.m.i.i 
BoTough   Surveyor,  City    Surveyor, 

Town    Hall,  <,:,.,, 

ingstoke. 

NORTH-EASTERN   DISTRICT. 

A   meeting  of  the  members    of    the    North-Easterrt 

District  will  be  held  in  Leeds  on  Saturday.  March  Sth. 
A  meeting  of  the  institution  will    be    held    in    the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL  MEETING  AND  TOWN-PLANNiNC  CONFERENCE. 

The  Fortieth  Annual  General  Meeting  and  Con- 
ference with  delegates  from  local  authority 
Housing  and  Town  Planning  will  be  held  at  Great 
Yarmouth  on  July  23rd,  24th,  25th  and  26th  next. 
Those  desirous  of  reading  papers  at  either  of  these 
meetings  are  requested  at  once  to  communicate  with 
me. 

By  order  of  the  Council, 
Thomas  Cole, 


11  Victoria-street,  S.W. 


Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

President — Mr.    Frank    Latham,    m.inst.c.e.i.,    f.s.k.. 
Borough   Engineer   and    Surveyor,   Penzance. 

NORTHERN   DISTRICT. 

At  the  last  meeting,  held  in  Newcastle-on-Tyne  on 
the  nth  ult.,-oa  the  motion  of  Mr.  Turnbull  (Shildon), 
seconded    by    Mr.    Mole    (Chester-le-Street),    it     was 

unanimously    resolved — 

"That    the    questions    of    superannuation    and 
security  of  tenure  of  office  are  of  such  importance 
to  surveyors  that  they   should  form  part   of   tie 
agenda  for  the  meeting  of  the  Executive  Council, 
to  be  held  on  February  22nd,  and  should  lie  kept 
to   the   front   at   all   meetings    until   they    bt 
law." 
A  meeting  to   discuss    the    above   questions   and    to 
frame  a  resolution   to   be   submitted  to   the  meeting 
of  the  council    will  be  held  in  the  Town  Hall.  New- 
castle-on-Tyne, at  3  o'clock  on  the  22nd  instant. 

John  Robinson, 

Hon.  Distru  t  Si  i  r.i  fori/. 

Union  Offices, 
Darlington. 

February  18,  1913. 

COUNCIL      MEETINGS. 

The  following  council  meetings  have  been  arranged  : 
February  22nd,  Newcastle-on-Tyne ;  March  26th, 
London;  April  30th,  London;  May  31st,  Manchester; 
June  28th,  London;   July  30th,  London. 

CENERAL    MEETINC. 

A   visit  will  be  paid  to  the  Building  Exhibition  at 


Olympia  on  April  12th,  by  kind  permission  of  the 
promoters.  Full  particulars  will  be  issued  la  er. 
EXAMINATIONS. 
'I'h  •  next  examination  will  be  held  in  London  and 
other  centres  during  the  weekending  May  17th  next. 
Copies  of  syllabus  and  forms  of  application  to  sit  may 
he  obtained  from  the  secretary.  Intending  entrant- 
air   requested  to  make  early   application. 

B.  Wvanu, 
39  Victoria-street,  S.W.  Secretary 


SOCIETY  OF   ENGINEERS. 


\r 


an   ordin  i    be    held   on   Monday, 

March  3rd,  1913,  at  the  Institution  oi  Electrical  Engi- 
.    Victoria    Embankment,    W.C.   (south    end    of 
near   Waterloo  Bridget,  Mr.  John  Ken- 
(pt  e  ident,    1912)  will    present    the    p.n  mium 
I'd  for  papers  published  in  the  "  Journal "  during 
Mr.  Arthur  Valon,  the  president  for  1913,  will 
deliver  his  pre    dentiaJ  address. 
r  chair  will  be  taken  al  7.30  p.m. 

A.    S.    11.    Ai  Ki  EM  INN, 

iS'p.  n  far;/. 
Vietoi  ia  streel ,    S.W. 


e 
8a\  'i 
nedy 
aw  a t 
I!)  12. 
then 
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APPOINTMENTS  VACANT. 


Offlolal  and  similar  advertisements  received  up  to  4.30  p.m.  en 
Thursdays  w.ll  be  inserted  in  the  following  day's  issue,  but  tkoie 
responsible  for  their  Hetjiatch  are  recommended  to  arrange  that  tlicy 
shall  reach  The  Subvbtob  offlee  by  noon  on  Wednesdays  to  ensure 
their   inclusion   in  I  >/  irflsemcnts 

nay,   In   cases   oj  .     /  . ■     ■.  ( iVo     1339   Holborn), 


WORKING  ROAD  FOREMAN.— February  21st.— 
Derbyshire  County  Council.  30s.  per  week.— Mr.  J. 
W.  Hor'ton,  county  surveyor,  County  Offices,  St. 
tfai    s-gate,  Derby. 

CLERK  OF  WORKS.  February  22nd.— Sfaoud 
Urban   District  Council.- Air.   E.   N.   Witchell,  clerk. 

1 1 1 GHWAY  SURVEYOR.  -  February  22nd.  -  Lis- 
keard  Ratal  District  Council.  -Mr.  A.  de  Castro 
Glubb,   clerk. 

JUNIOE  SURVEYOE  AND  DRAUGHTSMAN.— 

February  24th.— East  Sussex  County  Council.  £65 
per   annum.— Mr.    F.    J.    Wood,   county   surveyor. 

ROAD  AND  GENERAL  FOREMAN.  -  February 
24th.— Corporation  of  Hartlepool.  35s.  per  week.— 
Mr.  A.  P.  HorsAey,  borough  engineer  and  surveyor. 

ARCHITECT. — February  25th.  —Corporation  of 
Swansea.  £500  pti  annum.— Mr.  H.  Lang  Coath, 
town  clerk. 

ASSISTANT  SURVEY!  >R._ February  26th.— Hen- 
don  Rural  District  Council.  £120— £150.  -Air.  F.  J. 
ook,   clerk. 

LOAD  FOREMAN.— February  27th.— Merton  Urban 
;  I   Council     £2  per  week.— Mr.  G.  .terrain,  sur- 

veyor,  Council   Offices,    Kingston-road,   Merton. 

ASSISTANT  EXAMINER  OF  TECHNICAL  AC- 
COUNTS.—March  1st -For  His  Maj  si  '  Office  of 
Works.  £150— £300.— The  Secretary,  H.M.  Office  of 
Works,  Btorey's-gate,  London,  S.W. 

CLERK  OF  WORKS.— March  1st.— Cardiff  Educa- 
tion Committee.  £3  10s.  per  week.— Mr.  J.  J.  Jack- 
son, Education  Offices,  City  Hall. 

CLERK  OF  WORKS.  — March  3rd.  —  Teddington 
Urban  District  Council.  Z4  A~.  per  week.  -Mr.  G.  H. 
Salmons,  clerk. 

TEMPORARY  SURVEYORS  (two).— March  3rd.— 
Mr.  W.  H.  S.  Dawson,  city  engineer  and  surveyor, 
Town  Hall,  Bradford. 

SURVEYING  ASSISTANTS.— March  7th.— Shang- 
hai Municipal  Council.  250  tael  (a  tael  is  nearly 
2s.  9d.  in  British  currency)  per  mensem. — Messrs.  John 
Pook  &  Co.,  agents,  63  Leadenihal'l-street  London. 
E.G. 

INSPECTOR  OF  NUISANCES  AND  SURVEYOR. 
— March.  8th.— Bicester  Urban  District  Council.  £130 
per  annum,  with  free  house.— Mr.  Edward  Foster 
Tanner,   clerk. 

ASSISTANT     ENGINEERS.  -  May    1st.  — Indian 

Public  Works  and  State  Railway  Departments.— 
Secretary.  Public  Works  Department,  India  Office 
London,  S.W. 
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MUNICIPAL  COMPETITIONS  OPEN. 

grflolal  ana  s.m.Ur  aflwrii^nens  recaiv  d  up  to  4  30  p.m.  on 
Thjr.d^y.  w.l  da  n.erted  In  .ha  following day  *  .sm.b  ...  Mw» 
r?>  «„*,bt  for  lieir  debate*  are  recommended  to  arrange  lk<U  ti>t.l 
l.n  J,  ,h  T»,  Hr„,.i,,R  „/B«  *»  B..on  or  Wed  ie=days  to  emu  re 
IS'Vu^X^  'f  mm-rtm.  Such  -d'rti.ement. 
m£.  In caL  of  emergency  onh,  lie  telephoned  (Jfo.  1359  Hot.born), 
subject  to  later  confirmitwn  by  letter. 

LLANGOLLEN.— February  26th.— Designs  for  laying 
out  a  pleasure  garden,  for  the  Llangollen  Urban  Dis- 
trict Council.  A  prize  of  2  guinea;  is  offered.— Mr. 
J.  W.  Hughes,  surveyor. 

RANGOON.— March  1st,— Designs  for  municipal 
buildings.  Premiums  are  offered  of  £300.  £200.  and 
£100.— The   Clerk  to  the  Rangoon  Municipality. 

WINNIPEG.— March  1st.— Designs  for  city  hall. 
Limited  to  British  architects  in  Canada.  Premiums 
are  offered  of  5,000  dols.,  3,000  dols.,  and  2,000  dols.— 
Tlie  Clerk. 

IPSWICH.— March  31st.— Designs  for  Laying  out 
26  a~res  as  a  working-class  suburb  on  the  lines  of 
a  modified  garden  ccty.  Premiums  ol  50  guineas, 
30  guineas,  and  20  guineas  are  offered.  —  Mr.  W. 
Bantoft,  town  clerk. 

DEVONPOET.— June  14th.— Designs  for  municipal 
buildings  and  a  guildhall,  for  the  Corporation  of 
Devonport.  Premiums  of  £350,  £150,  and  £100  are 
offered.  The  assessor  is  Mr.  Ernest  Newton,  a.r.a., 
f.r.i.b.a.— Mr.  R.  J.  Fittall,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  s.m.Ur  adverti.eT.ants  receive  up  to  4.30  p.m.  on 
Thur-days  wll   be   *»M I  In   the  J^ffi*»a'p^»#JS    th% 

i  ,1.-1,,  ti.t  of   wmmanes.      one*   ad  trtwtmnm 

X.   i«  c*">    "f   emergene/ onU,  b,    Uleol '     [No.   1359   Molborn), 

mbiect  to  inter  confirmation  by  letter. 

Buildings. 

BRITON  FERRY.— February  22nd.— For  the  erection 
of  sixty-two  houses'in  rows  of  9,  10,  11, 12  and  20  houses 
respectively,  for  the  urban  district  council.— Mr.  H. 
Alex.  Clarke,  architect  and  surveyor. 

WEST  RIDING.— February  22nd.— For  the  supply 
of  masonry  and  steelwork  affecting  Glasbum  Bridge, 
for  the  Highways  Committee.— Mr.  F.  G.  Carpenter, 
West   Biding   surveyor,   County   Hall,  Wakefield. 

BIRKENHEAD.— February  22nd.— For  the  con- 
struction of  a  covered  service  reservoir  and  ancillary 
works,  for  the  corporation.— Mr.  James  Fearnley, 
town  clerk. 

ROCHESTER.— February  24th.— For  the  erection  of 
engine-house  and  gas-producer  house  at  waterworks, 
for  the  corporation— Mr.  W.  Banks,  city  surveyor. 

WARWICK.— February  24th.— For  the  erection  of  a 
boathouse  and  pavilion,  for  the  corporation.— Mr.  B. 
Caaipbell    town  clerk. 

EDINBURGH.— February  24th.— For  the  erection  of 
buildings  for  the  treatment  of  phthisis,  for  the  cor- 
poration.—Mr.  T.  Hunter,  town  clerk. 

MALDON.— February  24th.— For  the  erection  ui  a 
corrugated-iron  engine  shed,  for  the  corporation.— 
Mr.  F.  H.  Bright,  town  clerk. 

ESSEX.— February  21th.— For  the  widening  of  Hey 
Bridge  at  MaldoD,  for  the  county  council.— Mr.  Percy 
J.  Sheldon   county  surveyor. 

RHONDDA.— February  25th.— For  the  erection  of 
refuse  destructor  and  electrical  generating  works,  for 
the  urban  district  council.— Mr.  W.  P.  Nicholas,  clerk. 
SOUTHGATE.— February  25th.— For  the  extensions 
and  alterations  of  the  municipal  offices,  for  the  urban 
district  council.— Mr.  W.  M.  Ellenor,  clerk. 

MOUNTAIN  ASH.— February  25th.— For  building 
additions  to  the  isolation  hospital,  for  the  urban  dis- 
trict council.— Mr.  H.  P.  Linton,  clerk. 

LISTOWEL.— February  25th.— For  the  erection  of 
thirty  dwellings,  for  the  urban  district  council.— Mr. 
E.  J.  Gleeson,  clerk. 

WEXFORD.— February  26th— For  the  erection  of 
a  reinforced  concrete  bridge  at  Deeps,  for  the  county 
council— Mr.    W.    F.    Barry,    county     urveyor. 

BRADFORD.— February  26th.— For  the  erection  of 
an  electricity  sub-station,  for  the  corporation.— Mr.  F. 
Stevens,  town  clerk. 

GLAMORGAN.— February  26th.— For  taking  down 
the  present  bridge  and  building  a  new  ferro-concrete 
bridge  at  Pontwalby,  for  the  county  council.— Mr. 
W.  E.  R.  Allen,  deputy  clerk. 


GLASGOW.— February  26th.— For  the  erection  of  a 
dispensary,  for  the  corporation. — Mr.  J.  Lindsay,  town 
clerk. 

HORNSEA.— February  27th.— For  the  erection  of  a 
pavilion,  for  the  urban  district  council. — Mr.  W.  E. 
Warburton,  surveyor. 

YORK. — February  28th. — For  additions  to  the 
municipal  secondary  school  for  girls,  for  the  Education 
Committee. — Mr.  J.  H.  Mason,  secretary. 

GLAMORGAN.— February  26th.— For  the  erection  of 
a  police  station,  for  the  county  council. — Mr.  W.  E.  R. 
Alien,  deputy  clerk. 

CARDIFF.— March  1st,— For  the  erection  of  a  tech- 
nical institute,  for  the  Education  Committee. — Direc- 
tor of  Education,  Education  Offices. 

HALSTEAD.— March  1st.— For  the  erection  of  public 
baths,  for  the  urban  district  council. — Mr.  R.  R. 
Morion,  clerk. 

CHELMSFORD.— March  3rd.— For  the  erection  of 
new  offices,  for  the  rural  district  council. — Mr.  Arthur 
S.  Duffield,  clerk. 

BIGGLESWADE^March  3rd.— For  the  erection 
of  a  filter-house,  for  the  Water  Board.  — Mr.  A. 
Chaundler,  clerk. 

COVENTRY.— March  3rd.— For  the  erection  of  104 
workmen's  dwellings,  for  the  corporation. — Town 
Clerk. 

WILTS.— March  4th.— For  the  erection  of  new 
county  offices  and  other  works,  for  the  county 
council. — Mr.  J.  G.  Powell,  county  surveyor,  Trow- 
bridge. 

FALMOUTH.— March  5th.— For  the  erection  of 
twenty-two  houses,  with  alternative  prices  for  forty- 
four,  for  the  corporation. — Borough  Engineer. 

NEW  HUNSTANTON.— March  6th.— For  the  erec- 
tion of  boiler  house,  coal  store,  and  other  works,  for 
the  urban  district  council.— Mr.  J.  S.  B.  Glasier, 
clerk. 

CARNARVON.— April  16th.— For  the  erection  of  a 
police  station  and  court  room  at  Llandudno  for  the 
Joint  Committee. — Mr.  A.  Bodvel-Roberts,  Clerk  of 
the  Peace,  Carnarvon. 

Iron  and  Steel. 

BRADFORD.— February  22nd.— For  the  supply  of 
tram  rails  and  steel  poles,  for  the  corporation.— Mr. 
F.  Stevens,  town  clerk. 

WIGAN.— February  22nd.— For  the  supply  of  500 
galvanised  sanitary  pans,  for  the  corporation.— Mr. 
W.  H.  Tyrer,  town  clerk. 

WREXHAM.— February  24th.— For  the  supply  of 
iron  and  cleft  fencing,  for  the  rural  district  council. — 
Mr.  R.  C.  Roberts,  clerk. 

WEST  HAM.— February  25th.— For  the  supply  and 
erection  of  wrought-iron  railings  and  gates,  for  the 
corporation . — To  to  CI  er  k . 

WANTAGE.— February  28th.— For  supplying  and 
laying  about  550  yds.  of  2-in.  and  3-in.  cast-iron 
mains,  the  construction  of  service  reservoir,  syphon 
chamber,  and  brickwork  to  adits,  for  the  rural  dis- 
trict council.— Mr.  E.  B.  Ormond,  clerk. 

HAMPSHIRE— February  28th.— For  the  supply  and 
erection  of  unclimbable  iron  fencing,  for  the  county 
council.— Mr.  H.  Barber,  clerk,  The  Castle,  Winchester. 
SWINDON.— March  1st.— For  the  supply  of  iron  and 
wire  fencing,  for  the  corporation.— Mr.  R.  Hilton,  town 
clerk. 

MANCHESTER.— March  4th.— For  the  supply  of 
steel  girder  tramway  rails,  for  the  corporation.— Chair- 
man of  the  Tramways  Committee,  55  Piccadilly. 

WOKINGHAM.— March  4th.— For  the  supply  of 
1,200  yds.  of  iron  fencing,  for  the  corporation.— Mr. 
C.   W.  Marks,  borough  engineer  and  surveyor. 

CHEPPING  WYCOMBE— March  5th.— For  the 
supply  of  cast-iron  pipes,  wrought-iron  tubing,  and 
brass  fittings,  for  the  corporation.— Mr.  T.  J.  Rush- 
brooke,  borough  surveyor  and  water  engineer. 

WIRKSWORTH.-March  7th— For  the  supply  of 
cast-iron  manhole  and  lamphole  covers,  cast-iron 
pipes,  ventilating  columns,  disc  valves  and  other 
ironwork,  and  the  supply  and  erection  of  three  re- 
volving sprinklers,  for  the  urban  district  council  — 
Mr.  T/Gratton,  clerk. 

BOMBAY. --March  25th.  — For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  main, 
for  the  municipality.  — Mr.  H.  J.  Trivess  Smith, 
hydraulic  engineer,  Municipal  Offices,  Bombay. 
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Roads. 

SOUTH  SHIELDS.— February  22nd.— For  providing 
and  laying  in  situ  concrete  for  footways  and  back 
streets,  for  the  corporation. — Mr.  J.  Moore  Hayton, 
town  clerk. 

GOSFOETH.— February  22nd.— For  the  supply  of 
Northumberland  whinstone,  setts,  cubes,  chips,  granite 
kerb,  cement,  cement  concrete  flags,  and  steam  rolling, 
for  the  urban  district  council. — Mr.  R.  S.  Holmes, 
clerk. 

BELVOIR.— February  22nd.— For  the  supply  of 
materials,  cartage,  and  manual  labour,  for  the  rural 
district  council. — Mr.  A.  E.  Pearson,  clerk  for  highway 
purposes,  4  St.  Peter's-hill,  Grantham. 

SIBSEY.— February  22nd.— For  the  supply  of  broken 
granite,  for  the  rural  district  council. — Mr,  J.  M. 
Simpson,  clerk,  28   W.de-bargate,   Boston. 

BILLESDON.— February  22nd— For  the  supply 
of  broken  granite  and  granite  chippings,  for  the  rural 
district  council. — Mr.   W.  E.  Richardson,  clerk. 

PONTYPRIDD.— February  22nd.— For  making  up 
certain  streets,  for  the  urban  district  council.— Mr.  J. 
Colenso  Jones,  clerk. 

BEDFORDSHIRE.— February  22nd.— For  the  sup- 
ply of  broken  granite,  slag,  flints,  gravel,  am!  c  irtage, 
for  the  county  council. — Mr.  W.  W.  Marks,  clerk, 
Shire  Hall,  Bedford. 

CLAYPOLE.— February  24th.— For  the  supply  of 
granite  and  slag,  for  the  rural  district  council.— Mr. 
A.  J.  Franks,  clerk. 

ROTHWELL.— February  24th.— For  paving  1,300 
sup.  yds.  of  paving,  for  the  urban  district  council. — 
Mr.  W.  Dodgson.  clerk. 

EPSOM.— February  24th.— For  the  supply  of  road 
materials  and  road  watering,  for  the  rural  district 
council. — Mr.  Arthur  R.  Cotton,  clerk. 

LITTLE  HULTON.— February  24th.— For  the  sup- 
ply of  broken  granite,  grit  setts,  granite  setts,  granite 
and  limestone  chippings,  and  grit  kerbs,  for  the 
urban  district  council.— Mr.  J.  H.  Heyes,  clerk. 

PENARTH— February  24th.— For  the  supply  of 
road  metalling  and  gravel,  or  basalt  or  gravel,  for  the 
urban  district  council. — Mr.  E.  I.  Evans,  sun  ■ 

PRESTWICH.— February  24th.— For  private  street 
works,  for  the  urban  district  council.— Mr.  L.  A. 
Orford,  clerk. 

WREXHAM.— February  24th.— For  the  supply  of 
road  -tones,  for  the  rural  district  council.— Mr.  R.  C. 
Roberts,  clerk. 

LYTHAM.— February  24th.— For  the  supply  of  32/WO 
Jarrah  wcod  blocks,  for  the  urban  district  council.  - 
Mr.  Chas.  A.  Myers,  clerk. 

UTTOXETER.— February  24th.— For  the  supply  of 
broken  granite,  limestone,  and  cold  blast  slag,  for  the 
rural  district  council.— Mr.  F.  S.  Hawthorn,  clerk. 

SEATON     DELAVAL.— February      25th.— For     the 
supply  of  tarred  whinstone,  tarred  slag,  hire  of  steam 
roller,  and  team  labour,  for  the  urban  district  < 
— Mr.   Anthony  Dorin,  surveyor. 

EPSOM.— February  25th.— For  making-up  Wood- 
cote  Park-road,  for  the  urban  district  council.— Mr. 
E.   G.  Wilson,   clerk. 

WEST  HARTLEPOOL.— February  25th.— For  works 
of  road  extension,  for  the  e>i-poration. — Mr.  Nelson  F. 
Dermis,  borough  engineer  and  surveyor. 

SMALLBURGH.— February  25th.— For  the  supply 
of  flints,  granite,  marl,  beach  stones,  clay,  and  team 
labour,  for  the  rural  district  council. — Mr.  Fairfax 
Davies,  clerk. 

WOODFORD.— February  25th.— For  the  supply  of 
small  granite,  chippings,  tar,  pitch,  and  creosote  oil, 
for  the  urban  district  council. — Mr.  W.  Farrington, 
surveyor,  Woodford  Green. 

MALLING.— February  25th.— For  the  supply  of 
quartz  te,  basalt,  or  granite,  for  the  rural  district 
council. — Mr.  F.  J.  Allison,  clerk. 

GOSFORTH.— February  29th.— For  road  improve- 
ment works,  for  the  urban  district  council.— Mr.  R. 
Sheriton  Hoimes. 

FOLESHILL.— February  25th.— For  the  supply  of 
granite,  for  the  rural  district  council. — The  Surveyor. 

NEW  HUNSTANTON.— February  25th.— For  making 
up  certain  streets,  for  the  urban  district  counr!  —Mr 
J.  S.  B.  Glasier,  clerk. 

WILLESDEN.  —  February  25th.  —  For  carrying 
out.   asphalt   paving   works,   for    the    urban    district 


council— Mr.    O.     C.    Robson,    engineer,    Munic:pal 
Offices,  Kilburn,  N.W. 

MILTON— February  25th.— For  the  supply  of 
rrhrts,  gravel,  broken  granite,  Kentish  rag,  and  horse 
labour,  for  the  rural  district  council. —  Mr.  E.  C, 
Pearcy,  district  surveyor,  45  High-street,  Sitting- 
bourne. 

SHOEBURYNESS— February  25th.— For  making 
up  a  certain  road,  for  the  urban  district  council.— Mr. 
F.  Gregson,  clerk,  46  Alexandra-street,  Southend. 

ROCHDALE.— February  26th.  — For  making  up 
certain  streets,  for  the  corporation.— Mr.  W.  H.  Hick- 
son,  town  clerk. 

MANCHESTER.— February  20th.— For  works  ,,» 
widening  and  improvement,  for  the  corporation  — 
Mr.   Thomas  Hudson,  town  clerk. 

SWINTON.— February    2Gth.— For    the    supply    of 
granite  setts,  macadam,  grit   setts.,  flags,  kerbs,  and 
lim  stone  chippings,  for  the  urban  district  council 
Mr.   H.   Entwisl",   surveyor. 

SALISBURY.— February  2Gth.— For  the  supply  of 
stones  and  gravel,  for  the  rural  district  council.— Mr. 
W.  H.  Jackson,  clerk. 

BATLEY.— February  26th.— For  works  of  road  im- 
provement,   far    the    corporation.— Mr.    J.    H.    Craik. 
clerk. 

HULL.— February  26th.— For  the  supply  of  8.000 
tons  of  stone  for  macadamising,  for  the  corporation. 
—Mr.  A.  E.  White,  city  engineer. 

LANARK.— February  26th.— For  the  supply  of  road 
rn.-tal  for  the  Lower  Ward.— Mr.  J.  A.  McCallum, 
district  clerk,  15  West  George-street,  Glasgow. 

UOUTH.-February  26th.-For  the  supply  of 
road  materials,  for  the  corporation.— Mr.  J.  W.  Cock- 
rill,  borough  surveyor. 

HAMMERSMITH.-=-Febrnary  26th.— For  re-paving 
the  margins  of  certain  aa  -.  for  the  borough 

council.— Mt.  L.  Gordon,  town  clerk. 

HAMPTON.— February  27th.— For  the  supply  of 
hand-broken  granite,  chippings,  Kentish  brown  flints, 
and  Derbyshire  limestone  marble  tar-paving  ma+erial, 
for  the  urban  district  council.— Mr.  S.  H.  Chambers.' 
surveyor. 

FR1ERN  BARNET.— February  27th.— For  the  widen- 
ing of  Colney  Hatch-lane,  for  the  urban  district  coun- 
cil.—Mr.  Edwin  Goodshcp,  clerk. 

STAINES.— February  2Sth.— For  the  supply  of 
broken  road  stone  and  Tarvia  compound,  for  the 
rural  district  council.— Mr.  G.  W.  Manning. 'surveyor. 

RHONDDA.— February  28th.— For  making  up  certain 
roads  for  the  urban  district,  council.— Mr.  W.  J.  Jones, 
engineer  and  surveyor. 

WESTMINSTER.  — February  28th.  — For  paving 
works,   for   the    borough   council.— Town   Clerk. 

BELPER.— March  1st.— For  the  supply  of  highway 
materials,  for  the  rural  district  council.— Mr.  R.  C. 
Cordon,  engineer  and  surveyor,  Duffield,  near  Derby. 

EAST  RIDING.— March  1st.— For  the  supply  of 
7,000  tons  of  stone  for  macadamising  the  main  roads, 
for  the  county  council.— Clerk,  County  Hall,  Bever- 
ley. 

EAST  RETFORD.— March  1st.— For  the  supply  of 
broken  granite  and  slag,  for  the  rural  district  council 
—Mr.  C.  B.  Smith,  clerk. 

RICCALL—  March  1st.— For  the  supply  of  road 
materials,  for  the  rural  district  council.  — Mr.  J. 
Townend,  clerk,  1  Abbey-place,  Selby. 

REPTON.— March  1st,— For  the  supply  of  broken 
granite,  limestone,  slag,  broken  boulders,  and  local 
gravel,  for  the  rural  district  council.— Mr.  T.  R.  Sidg- 
wiek,  surveyor,  Willington,  Derby. 

GLANFORD  BRIGG.— March  *  1st.— For  making 
up  certain  streets  and  back  road-,  for  the  rural  dis- 
trict council.— Mr.   Frank   C.   Heft,   clerk. 

TOTNES— March  1st.— For  the  repair  of  main  and 
district  roads,  for  the  rural  district  council. — Mr. 
F.  K.  Windeatt,  clerk,  High-street,  Totnes. 

NORMANTON.— March  2nd.— For  carrying  out 
private  street  works,  for  the  urban  district  council. 
—Mr.  A.  Hartley. 

CHERTSEY.— March  3rd.— For  the  supply  of  Guern- 
sey and  Leicester  granite.  Hungry  Hill  flints,  Farnham 
shingle  and  gravel,  Mend'n  s'one,  chalk  and  macadam, 
for  the  rural  district  council.— Mr.  Herbert  Benney, 
surveyor. 

SAWBRIDGEWORTH.— March      3rd.— For      street 
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watering,    for   the    urban   district    council.— Mr.    W. 
Morris,  clerk. 

WEST  LANCASHIRE.— March  3rd.— For  the  sup- 
ply of  hand  and  machine  broken  granite,  tar-ma e- 
adaim,  and  tar  mixtures,  for  the  rural  district  council. 
—Mr.  R.  Rosbotham,  chief  surveyor,  Town  End, 
Orm-kirk. 

STAFFORD. -March  3rd.— For  the  supply  of 
-  for  the  rural  district  council.— Mr. 
0.  B.  Wilton,  clerk. 

DROXFORD.— March  3rd.— For  the  supply  and 
delivery  of  2,300  tons  of  granite  or  hard  stone,  for  the 
rural  district  council.— Mr.  H.  Godfrey  Pearson,  clerk. 

WANDSWORTH.— March  3rd.— For  the  making  up 
and  paving  of  Birchwood-road,  Streatham,  for  the 
borough  council.— Mr.  D.  A.  Nicholl,  town  clerk. 

BLYTH  AND  CUCKNEY.— March  3rd.— Far  the 
supply  of  the  best  broken  slag,  for  the  rural  district 
council.— Mr.  F.  Hopkinson,  surveyor,  66  Bridge- 
street,  Worksop. 

EAST  GRINSTEAD.— Match  3rd.— For  the  supply 
of  road  materials,  for  the  rural  district  council.— Mr. 
F.  S.  White,  clerk. 

GLASGOW.— March  3rd.— For  the  supply  of  four 
10-ton  compound  steam  rollers  and  two  Tyne  scari- 
fies, for  the  corporation.— Mr.  J.  Lindsay,  town 
clerk. 

LICHFIELD.— March  3rd.— For  the  supply  of 
granite,  slag,  chippings,  carting,  tools,  and  oil,  for 
the  rural  district  council.— Mr.  Thomas  Moseley. 
clerk. 

DROXFORD.— March  3rd.— For  the  hire  of  -team 
rollers  and  scarifiers,  for  the  rural  district  council- 
Mr.  H.  Godfrey  Pearson,  clerk. 

WALTHAM.— March  3rd.— For  the  supply  of  granite, 
flints,  fravel,  hoggin,  ballast,  sand,  tar-raaeadam  and 
tar,  for  the  urban  district  council.— Mr.  F.  C.  E. 
•lessopp,  clerk,  Waltham  Abbey. 

HIPPERHOLME.— March  3rd— For  the  supply  of 
macadam,  for  the  urban  district  council.— Mr.  G. 
Wharton  Thompson,  engineer  and  surveyor. 

FINCITLEY.— March  4th.— For  the  supply  and 
delivery  of  grit  for  tar-painting,  for  the  urban  district 
council.— Mr.  E.  H.  Lister,  clerk. 

PORTLAND.— March  4th— For  the  supply  of 
broken  granite  or  basalt,  for  the  urban  district 
council. — Mr.  R.  S.  Henshaw,  engineer  and  surveyor. 

POTTERSPURY.— March  4th.— For  the  eupply  of 
broken  and  unbroken  granite  and  slag,  for  the  rural 
district  council.— Mr.  W.  R.  Parrott.  clerk,  High-street, 
Stony  Stratford. 

DEVON.— March  5th. — For  works  of  improvement 
on  the  main  road;,  for  the  county  council. — Mr.  F. 
Bailey,  clerk.  The  Castle,  Exeter. 

BISHOP'S  STORTFORD.— March  6th.—  For  the 
supply  of  10,000  gallons  of  tar,  for  tflie  urban  district 
council.— Mr.  C.  J.  Haneox,  clerk. 

WETIIERBY.— March  6th.— Far  the  supply  of 
broken  wihinetone,  limestone,  granite,  dross,  tar- 
macadam,  and  cob  limestone,  for  the  rural  district 
council.— Mr.  E.  H    C  ates,  clerk. 

CAMBRIDGESHIRE.— March     7th.— For     hire     of 
-team    roller.-,    for    the    county    council.— Mr.    J.    E. 
all,  county   surveyor. 

CHESTERTON.— March  7th.— For  the  supply  of 
5,000  tons  of  broken  granite  and  2,000  tons  of  slag, 
for  the  rural  district  council.— Mr.  John  F.  Symonds, 
clerk. 

KIVETON  PARK. -March  8th.— For  the  supply  of 
slag,  broken  granite,  and  tar-macadam,  for  the  rural 
district   council.— Mr.   F.   Hewitt,  surveyor. 

NEWABK. — March  9th. — For  the  supply  of  granite, 
-lag  and  tar-macadam,  for  the  rural  district  council.  - 
Oakden,  junr.,  27  \Y  nchelsea-avenue,  '. 

DRIFFIELD.— March     8th.— For     the     supply     of 

7oio  tons  of  whinstonc,  2,500  tons  of  broken  slag*,  000 

,  300  tons  of  sea  gravel,  and  150  tons 

of  tarred  chipping  rural  district  council.— 

Mr.  T.  Oasson  B  arveyor. 

CLOWNE.— March  8th.— For  the  supply  or 

mite,  for  thp   rural  district  council.— .Mr. 
)    T.  Pears,  surveyor. 

KING'S  LYNN.— .March  JOth.-For  the  supply  of 
road  material,  for  the  corporation.— Mr.  Alfred  J. 
Smith,  borough  surveyor. 

EPSOM.— March  11th.— For  laying  7,300  sq.  yds.  of 
wood  paving,  and  13,000  q  d  f  tar-macadam,  for 
the  urban  district  council.    Mr.  E.  G.  Wilson,  clerk. 


MAIDSTONE.— March  11th.— For  the  supply  of 
Guernsey  granite,  Cornish  elvan  or  stone  of  a 
similar  nature,  Cherbourg  quartzite,  tarred  ragstone 
concrete,  Portland  cement  and  ballast,  for  the  urban 
district  council. — Mr.  S.  Lance  Mo-nckton,  town  clerk. 

PONTEFRACT.— March  12th.— For  the  supply  of 
road  materials,  for  the  rural  district  council.— Mr. 
J.  D.  Smith,  clerk. 

OSWESTRY.— March  14th.— For  keeping  in  repair 
the  district  roads,  for  the  rural  district  council. — 
Mr.  C.  H.  Bull,  clerk. 

D.VRTFORD— March  15th.— For  the  supply  of 
broken  hard  stone  of  one  of  the  following  kinds: 
Rhenish  basalt,  Guernsey  granite,  Gee  Hill  basalt, 
Leicester  granites,  Cornish  granites.  Penmaenmawr 
or  other  North  Wales  granite,  quartzite,  or  Quenast, 
for  the  rural  district  council.— Mr.  E.  J.  Hobbs, 
clerk. 

SOUTHGATE.— March  25th.  For  works  of  street 
improvement,  for  the  urban  district  council.— Mr.  W. 
M.  Ellehor,  clerk. 

TANGIER.— April  10th.— For  the  construction  of  a 
sewer  and  a  road,  for  the  Special  Committee  of  Public 
Works. — Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-street,  E.C. 

YEADON.— No  date. — For  the  supply  of  various  road 
materials,  for  the  urban  cPstricl  council.— Mr.  N. 
Houlden,  surveyor 

Sanitary. 

STAFFORD.- -February  22nd.— For  the  construction 
of  a  sewer,  for  the  corporation.— Mr.  R.  Battle,  town 
clerk. 

WALTON-LE-DALE.—  February  22nd.— For  cleans- 
ing pails  and  removing  iiight'soil,  for  the  urban  dis- 
trict council. — Mr.  W.   S.   Woodcock,  clerk. 

BROMLEY —February  22nd.— For  the  removal  of 
refuse,  for  the  rural  district  council. — Mr.  E.  Hasle- 
hurst,  clerk. 

RUGBY.— February  22nd.— For  the  removal  of 
house  refu-e,  for  the  rural  district  council.— Mr.  J. 
W.  Penclred,  clerk. 

ERPINGHAM.—  February  22nd.— For  sewer  exten- 
sion, for  the  rural  district  council. — Mr.  ,J.  T.  Willi-. 
deputy   clerk,   Cromer-road,   Sheringham. 

LEYTON.— February  25th. — For  the  removal  of 
house  refuse,  and  the  construction  of  a  sewer,  for  the 
urban  district  council.— Mr.  E.  H.  Essex,  surveyor. 

EPSOM.— February  25th.— For  the  removal  of  house 
refuse,  and  the  supply  of  horses  and  men,  for  the 
rural  district  council.— Mr.  W.  T.  Wooldridge,  sur- 
veyor. 

FOLESH  ELL.  —  February  25th.  —  For  scavenging 
svork  lor  the  rural  district  council.— Mr.  A.  P.  Oswin, 
clerk. 

WILLESDEN.-  February  25th.— For  the  erection 
of  en  underground  and  abovegrouud  convenience, 
for  the  urban  district  council.— Mr.  O.  C.  Robson, 
engineer. 

PORTSMOUTH.— February  26th.— For  laying  storm 
drains  with  manholes,  for  the  corporation. — Mr.  G. 
Hammond  Etherton. 

MACCLESFIELD.-February  26th.— For  sewering 
work  in  two  roads,  for  the  corporation.— Mr.  S.  C. 
Baggott,  deputy  borough  engineer. 

SOUTH  SHIELDS.— February  26th.— For  work  of 
sewerage,  for  the.  corporation. — Mr.  L.  Roseveare, 
borough    engineer. 

STEYNING  WEST. -February  26th.— For  the  re- 
moval of  house  refuse,  for  the  rural  district  t ncil 

— Mr.  A.  Flowers,  clerk,  Short  train 

LIVERSEDGE —February  26th.— For    carrying   out 
i:.  posal  works,  for  the  urban  district,  council. 

Mr.    A.    Rother-a,  engineer   and   surveyor. 

STROUD.— February  27th. -For    work  of  drainage, 
for   the    urban    district   council.— Mr.    G.    P.    M  lie 
engineer. 

NEATH.— February   28th.— For   laying   sewej- 
structing  manholes   and  connecting  to  main,  for  the 
rural  district  coune;l.— Messrs.  Cuthbertson  &  Powell, 
clerks. 

PORT  SAID.— March  1st.— For  the  construction  of 
drainage  works,  for  the  municipality.— Mr.  A.L.Webb, 
c.m.g.,  Queen  Anne's  Chambers,  Broadway,  Westmin- 
ster. 

SPRINGHEAD.- March  l*t.— For  the  construction 
of  sewage  disposal  works,  for  the  urban  district 
council.— Mr.   R.   Kilner,  25   Queen-street,    Oldham. 
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GLASGOW.— March  1st.— For  the  construction  of  a 
public  convenience,  for  the  corporation.— Mr.  J.  Lind- 
say, town  clerk. 

ROTHERHAM.— March  1st.— For  the  removal  of 
nightsoil  and  other  refuse,  for  the  rural  district 
council.— Mr.  B.  Hey,  surveyor. 

BOLSOVER.— March  1st.— For  work  of  scavenging, 
for  the  urban  district  council. — Mr.  II.  J.  Watson, 
olerk,  Gluman-gate,  Chesterfield. 

AUCKLAND.— March  3rd.— For  the  construction  of 
sewage  disposal  works,  and  laying  earthenware  pipe 
sewers  with  manholes,  for  the  rural  district  council. — 
Mr.  S.  Adams,  clerk. 

CROYDON. — March  4th. — Fur  scavenging  and  street 
u;:hi\ng.  for  the  rural  district  council.— Mr.  E.  J . 
Gowen,  olerk,  KatheTine-street,  Croydon. 

FAREHAM.— March  4th.— For  the  removal  of  house 
refuse  and  street  scrapings,  for  the  urban  district 
council. — Mr.  Walter  Butler,  surveyor. 

CROYDON.— March  6th.— For  work  of  scavenging, 
for  the  rural  district  council. — Mr.  E.  J.  Gowen. 
clerk,  Katherine-street,  Croydon. 

BISHOP'S  STORTFORD.—  March  Gth.— For  the  con- 
struction of  a  public  convenience,  for  the  urban  dis- 
trict council. — Mr.  R.  8.  Scott,  engineer  and  surveyor. 

DUBLIN.— March    6th.— For    the    construction    of 
-ewers,  culverts  and  pumping  mains,  for  the 
Hon.— Mr.  J.  S.  Alford.  9  Victoria-street,  Westminster. 

WIRKSWORTH.— March  7th.— For  the  construc- 
tion of  about  12,000  lin.  yds.  of  15,  12,  10,  8  and  6  in. 
earthenware  pipe  sewers  with  manholes,  settling 
tank-,  storm-water  tanks,  filters,  sludge  beds,  mad 
making,  and  other  works,  for  the  urban  district  coun- 
cil.—Mr.  J.  Gratton,  clerk, 

WIRKSWORTH.— March  7th.— For  the  construc- 
tion of  sewers,  manholes,  tanks,  filters,  and  sludge 
bed-\  for  the  urban  district  oounoil. — Mr.  H.  A.  John- 
son, engineer,   15  The   Exchange,  Bradford. 

WORSLEY.— March  8th.— For  the  supply  of  mate- 
rials required  for  isewering  a  portion  of  the  district, 
for  the  urban  district  council.— Mr.  J.  Pethean  Monks, 
clerk. 

CREWKERNE.— March  11th.— For  the  construc- 
tion of  storm  overflow.-,  screening  chamber,  detritus 
tanks,  channels,  and  mixing  race,  precipitation  and 
sedimentation  tanks,  circular  bacterial  filters,  storm- 
water  tank,  and  sludge  lagoon,  for  the  urban 
council.— -Mr.  J.   W.   Munden,  clerk. 

Stores. 

BELFAST.— February  24th.— For  the  supply  of 
earthenware  sewer  pipes,  timber,  slates,  hardwood, 
iron  eastings,  plumbers'  nails,  iron,  steel,  paints,  ods, 
glazing,  mill  furnishings,  shovels,  spades,  graipes, 
buckets,  scavenging  brushes,  glazed  bricks,  artificial 
Hags,  lime,  pitch,  felt,  tar,  sea  sand,  sea  gravel.  Lough 
Neagh  sand,  cement  uniform  clothing  and  hats,  fot 
the  corporation.—- Mr.  R.  Meyer,  town  clerk. 

CAMBRIDGE.— February  25th.— For  the  supply  of 
timber,  stoneware  pipes,  Portland  cement,  gravel, 
sand,  brooms,  paint,  haulage,  and  horses,  for  the 
corporation. — Mr.  J.   E.  L.   Whitehead,   town    clerk 

BELFAST.— February  25th.— For  the  supply  of 
Portland  cement  and  mill  furnishings,  for  the  r- 
poration. — Mr.  R.  Meyer,  town  clerk. 

.MILTON.— February  25th.— For  the  supply  of  sur- 
face-picked flints,  pit  flints,  fine  gravel,  broken  granite, 
Kentish  rag  and  horse  labour,  for  the  rural  district 
council.— Mr.  E.  Cecil  Harris,  clerk. 

STOKE  NEWING'TON.— February  25th.  -IV  the 
supply  of  broken  granite,  flints,  gravel,  hoggin,  hard- 
core, ballast  and  sand,  and  removal  of  old  tinware 
from  ifche  refuse  destructor,  for  the  borough  council. 
Mr.  George  Webb,  town   clerk. 

MANSFIELD.— February  26th.— For  the  supply  of 
granite,  slag,  tar-macadam,  natural  flags,  kerbing, 
channelling  and  concrete  flags,  Portland  cement, 
stoneware  pipes,  junctions,  bends,  timber,  sewer  iron- 
work and  castings,  coal,  ironmongery  and  general 
stores,  paints,  oils,  brooms,  brushes,  disinfectants, 
and  harness,  for  the  corporation.— Mr.  J.  Harrop 
White,  town  clerk. 

SOUTHEND-ON-SEA.— February  26bh.— For  the 
supply  of  stoneware  pipes,  bends,  flints,  bricks, 
gravel,  timber,  ironmongery,  paint;,  cement,  team 
labour,  forage,  bar  paving,  tar-macadam,  iron  cast- 
ings, granite  kerb,  channel,  broken  Guernsey 
granite,  broken  granite,  pitch,  harness,  brooms,  iron 
and  Bteel,  disinfectants,  for  the  corporation'.  M 
H.   I.   Worwood,  town    clerk. 


WINCHESTER.— February  27th— For  the  supply 
of  broken  granite,  chippings,  bass  brooms,  Portland 
cement,  coal,  coke,  stoneware  drain  pipes,  and  con- 
crete paving  slabs,  for  the  corporation.— Mr.  Thomas 
Holt,   town  clerk. 

AUCKLAND.— February  27th— For  the  supply  of 
road,  sanitary  and  general  stores,  for  the  rural  district 
council.— Mr.  Sam  Adams,  clerk. 

HAMPTON.— February  27th.— For  the  supply  of 
hand-broken  granite,  granite  chippings,  broken 
Kentish  brown  flints,  Derbyshire  limestone,  marble, 
tar-paving  material,  forage,  coal,  coke,  and  bass 
brooms,  for  the  urban  district  council.— Mr.  Sydney 
H.  Chambers,  surveyor. 

STOKE-ON-TRENT.-Fcbruary  27tb.-For  the  sup- 
ply of  Portland  cement,  blue  paving  bricks,  common 
bricks,  sanitary  pipes,  gullies,  kerbs,  setts,  macadam, 
chippings,  pitch,  oil,  cast-iron  work,  picks,  shovels, 
general  ironware,  paints,  oils,  soap,  soda,  brooms, 
brushes,  bath  towels,  ironmongery,  disinfectants,  and 
drawing  office  requisites,  for  the  corporation.— Mr.  E. 
B.  Sharpley,  town  clerk. 

SOUTH  SHIELDS—March  1st.— For  the  supply  of 
Northumberland  whinstone,  Fifeshire  whinstone, 
Aberdeen  and  Norwegian  granite,  slag,  granite  chip- 
pings, Caithness  flag3,  Portland  cement,  cement  con- 
crete flags,  cast  ironwork,  shovels,  scavenger  brooms 
and  machine  brooms,  coal,  coke,  disinfectants,  leather 
hose,  sewer  boots,  jackets,  sanitary  pipes,  pan/is. 
paint  oils,  glass,  timber,  iron,  horseshoe  nails,  cart 
axles,  springs,  tar,  pitch,  oils,  and  general  store-. 
for  the  corporation.— Mr.  J.  Moore  Hayton.  town 
clerk. 

MIDDLETON.— March  1st.— For  the  supply  of  mac- 
adam, flags,  setts  (flag  rock),  kerbs,  pipes,  tiplcr 
closets,  brushes,  lime,  alumino-ferric.  press  cloths, 
castings,  pitch  and  oil.  for  the  corporation.-  Mr. 
Frederick  Entw  istle,  town  clerk. 

EALING.-  March  3rd.— For  the  supply  of  limes, 
pipes,  cement,  ironmongery,  iron  castings,  paints, 
granite,  gravel,  disinfectants,  refined  tar,  wood-paving 
repairs  and  slab  laying,  for  the  corporation.— Mr. 
Geo.  E.  Brydges,  town  clerk. 

DERBY.— March  3rd.— For  the  supply  of  bar  iron, 
bricks,  brushes,  castings,  cement,  lime,  disinfectants, 
earthenware,  freestones,  gritstones,  granite,  hardware, 
ironmongery,  glass,  limestone,  paints,  oils,  pitch,  tar, 
slag,  soap,  soda,  and  timber,  for  the  corporation.— 
Mr.  John  Ward,  borough  surveyor. 

GUILDFORD.— March  5th— For  the  supply  of 
broken  granite,  chippings,  granite  setts,  Durax cubes, 
brooms,  brushes,  cast-iron  pipes,  flint..-,  galvanised 
steam  tubes,  disinfectants,  horse  hire,  cartage,  iron 
castings,  ironmongery,  oils,  pitch,  tar,  Portland 
cement,  has.  lime,  stoneware  pipes,  and  shoeing-,  for 
the  corporation.— Mr.   A.   D.   Jenkins,  town  clerk. 

PONTYPRIDD.—  March  5th.— For  the  supply  Of 
road  materials  and  other  goods  for  the  surveyor's  de- 
partment, for  the  urban  district,  council.-  Mr.  J. 
Colehso  Jones,  clerk. 

SUTTON  COLDFIELD-— March  wth.-For  the  rap- 
ply  of  granite  macadam  and  kerb,  limestone  macadam 
and  setts,  gravel  and  broken  pebble  stones,  Yorkshire 
or  pennant  kerb,  Rowley  setts,  earthenware  pipes, 
cement,  lime,  iron  castings,  iron,  steel,  timber,  hard- 
ware, oils,  paints,  and  bass  brooms,  [ox  the  corpora- 
tion.—Mr.  W.  A.  H.  Clarry,  borough  engineer  and 
surveyor. 

BARNES. —March  10th.— For  Ihe  -upply  of  broken 
Guernsey  or  Alderney  granite,  broken  pit  flint-  ami 
Thames  ballast,  hire  of  herse's  and  carts,  disinfectants, 
ironmongery,  Portland  cement,  forage.  Idler,  granite 
kerb,  channel,  paving  slabs,  oils,  paints,  and  stone- 
ware pipes,  for  the  'urban  district  council. — Mr.  G. 
Bruce  Tomes,  engineer  and  surveyor. 

NEWARK.— March  10th.— For  the  supply  of  1.900 
tons  of  slag  and  150  tons  of  tar-macadam,  for  th  il 

district  council.— Mr.  A.  J.  Frank.-,  clerk. 

TWICKENHAM.— March  12th.-For  the  supply  of 
broken  granite,  ballast,  shingle,  flints,  gravel,  granite 
kerb,  channel,  quadrant-,  granite  cubes;  setts.  Portland 
cement,  fodder,  forage,  oils,  iron  castings,  street  gullies, 
drain  pipes,  tar  slag  macadam,  and  Kentish  rag 
tar-paving,  for  the  urban  district  council.— Mr.  II . 
•Jason  Saunders,  clerk. 

DARTFORD.— March  15th— For  the  supply  of 
broken  hard  stone  of  the  best  description,  6.790  cubic 
yards  of  'unbroken  flints,  1.020  cubic  yards  of  broken 
Kentish  ragstone  m  Sevenoaks  rock,  500  yds.  of  gravel, 
labour,  haulage,  tar-painting  and  steam  rolling,  for 
the  rural  district  council.— Mr.  E.  J.  Hobbs,  clerk. 
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TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  iiivi  «a  the  ro-oj" ration  of  Survetoe  readers  with  a  view 
to  making  the  information  given  under  tins  head  at  complete  and 
accurate  as  j.ossit»e.  

•  Accepted.     +  Recommended  for  acceptance. 

ALSAGEE  —  For   the    erection    and    completion  of  sewage 
works,  to  include  the  building  of  all  tanks,  beds,  and  the  work 
nection  therewith,  and  the  supplying  ana  la'  ing-  of  about  400 
9-in     i-toneware  pipe  sewer,    for  the  urban    district   counci 
H  V  Lynam,  surveyor  : — 

W   Pullock-,  £toke-on-Trent       

H  Wardle,  Longport         

G  ant  &  Son.  Burslem  

Sai  ders  &  Torrance,  Stoke-on-Trent 

Clavton  Brothers,  Stockport      

Taylor  &  Sons,  Basford  

F.  Barke  &  Son,  Stoke-on-Trent*        


in  con- 
yds  of 

I.     Mr. 

£4,720 
4,502 
4,440 
4,372 
4,070 
3,7b4 
3,73,7 


EASINGWOLD  —  Accepted  for  the  supply  of  whinstoue  and  slag,  for 

the  rural  district  council. r.  G.  Thompson,  surveyor  :— 

Whinstone. 
Sumrnerson  &  Co  ,  Cockfield. 
Ord  &  Maddisou,  D  u  lington. 
M  nkhouse  &  Peart,  Cowshill. 
G.  Hodsman,  York. 
Pearson,  MiddL  sbrough. 

Annealed  Slag. 
G.  Hodsman   York. 
W  Clark,  i  arlington. 
W.  H,  Musgrave,  Middlesbrough. 

Furnace  Slag. 
W  Clark,  Darlington. 
W   Chapman,  liarlington. 
Slag  &  'J  a   Company,  Dailiugton. 
J  N.  Smith,  Leeds. 
Hanson,  Brown  &  Co.,  Middlesbrough. 
G.  Hodsman,  York. 

Takreb  Slag. 
J.  N.  Smith,  Leeds. 
W.  CI  rk,  Darlington 
W   H   Musgrave,  Middlesbrough. 
G.  Hodsman,  York. 
Shackleton,  Goole. 


GOSPORT  AND  ALVEESTOKE.— Accepted  for  providing  and  laying 
an  extension  of   the  sewage  outfall,  otokes  Bay,  in  36-m.  cast-iron 
pipes,  lor  the  urban  district  counc  1.— H.  Frost,  engineer  :— 
T.  Wilkinson  &  Co.,  Bournemouth,  £3,6.3. 


HOLYHEAD.— For  the  construction  of  sewers,  for  the  urban  district 
council.— Mr.  A.  Asquith,  engineer,  Holyhead  :— 

J.  &  K.  Owen,  Holyhead ...      £1,293 

R.  &  W.  Williams,  Holyhead* 901 

W.  H.O« en,  Liverpool 815 

T.  Hurris,  Bootle 804 


HOVE  —  For  the  removal  of  house  refu«e  and  other  works,  for  the  cor- 
poration.-Mr.  H.  H.  -icott,  b  tiiu  h  surveyor:  — 

Hudsons,  Limited.  B'iehton,  £t.270. 
Build'ne  Boundary    *  allina,  Portland  Recreation  Ground.— J.  Parsons 

ASon,  Hove.  £148. 
Ironn  o   eery  f  r  t  years.  —  Pryke  &  Palmer,  London,  26$  per  cent  off 

schedu'e  prices. 
Joineis'   lr.  ntno 'irery  and  Tools.- Pryke   &   Palmer,  3 1%   percent  iff 

BChenu'e  pure-". 
Paint-.  V»rnish«-n.  &c—  Pr\ ke  &  Palmer.  29  per  cent  off  schedule  prices. 
Gas  nnrt  Water  Pipe*  and    Kitnn-  8.     R  wui-on,  Drew  and  Clydesdale, 

L   i  d"i.  16  pei  cent  off  schedule  price*. 
Poitai.d  Cement.    J    Bjf  rd  ■  So    ,  Ltd.,  Poplar,  £1  13s.  6d.  per  ton. 
Sale  of   Old    Tramway' Rails    (about    HO    tons).  —  1.    VV.    Ward,  Ltd., 

L  mrl'i,  £2  17h   Hri.  per  ton. 
Sale  of  Obi   ri  h  P  aies,  Tie  Rods,  Bolts  and  Nuts  (about  8  tons).— 

£;  15k  4d.  p»-r  t 

Foldn  g  Garden  Chairs  (700).— Brown  &  Woods,  Ipswich,  4s.  per  chair. 


MALDEN-*  AND  COOMBE.-For  works  of    makine  up  and  pnvinrr 
wiih  ariiflrial  stone,  for  the  urban  diS.rict  ooun-il.  — Mr.  R.  H.  Jeffe-, 
survey-  r: 
CoDirncr,  No.  1. — J.  Mowlem  &  Co.,  Limited,  Westminster,  £2,589  (4 

te'  ders  received). 
Contra  t  No.  2  — .1.  Wainwright  &  Co.,  Limited,  Shepton  Mallet,  £615 
(8  leoders  received). 


PADDINGTON.-Tbe  following  tenders  have  been  accepted  by  the 

borough  council  :  — 
Scave  iei'  e,  >-l'ppine.  w»fhing  ond  gritting  the  Queen's  Park  district 

f..r  one  vear.  -H.  R.  y-.r.  £1  079. 
Strr-ei.  waierit.tr  ihe  Queen's  P«ik  tii»trict.— J.  Latter,  £326. 
Removing  >.nl  di«p  ■irintr  of  h  use   refute  in   Q  nee  ■  's  Purk  district.— 

U.  E.  Cl.ke,  £727,  plus  5s.  for  special  house  collections. 


PRESTWICH.-  For  the  supp'y  of  granite  setts,  for  the  urban  district 
council:  — 

Ord  &  Maddison,  Limited,  Darlingt'  n,  1,000  tons  granite  setts, 


RA WTEN-TALL.-Arcopt»d   for  ihe   erection   of   cottages,  for  the 
corporation.- Mr.  J.J  hn»on,  borouuh  surveyor:— 
W.  Ashworth,  Waterfoot. 


ROCHDALE  -For  levelling,  paving,  metalliDg  and  flagging,  for  the 

c  <■  pomtinn  : 
Crowther -t'eet.— J.  B.  ''nolo,  Rotbda'e. 
Cement  Ro>da,  Liuiedae  and  naliiwell  Streets.  -  S.  Kearslen,  Leigh. 


SEDGEFIELD.— Accepted  for  scavenring   the  townships  of  Chilton, 
Comfort h.  an  1  Ferryhill,  for  the  rural  district  council  :— 

J.  liol  in--on,  liusl  ytord      

W    Ho-arth,  F.  rryliill        

T.  Lainve,  Cornfortli 

G.  V> .  Mawston,  (  hilton     

T.  Moodv,  ChihVn  

II.  Wi  Intms  Cor  forth       

J.  Weurmouth,  Ferryhill 

H.  Williams,  Cor   lorth       

'1.  T.llot,  Cnrmorth  

J.  Newt'  n,  Cornlorth  

J.  Newton,  Coroforth  

C.  W  ilson,  Cornf orth  


£84] 

k7« 

170 

150 

140 

1:2 

130 

109 

05 

60 

59 


Sl'OKESLEY  -  Accepted  for  Ihe  supply  of  whinslone,  limestone,  and 
tarred  siag  and  whinsione,  for  ihe  rural  district  Council: 

Per  ton. 


WhinstOnk 

GrilxUle  Mining  Compunv,  Middlnsbiough      ...  7    9 

t'rHd..ck,  Ailiso.,  &  Co..  Eaglesol  ffe        8    6 

J.  Pearson,  Limiteil,  ataintxu                 8    0 

Limestone. 

Ord  &  Maddison,  Darlington         — 

Slag.  2  in. 

Tecs  Scorise  Brick  Company,  Mido  esbrnugh  ...  4    7 

Railway  carriage  extra  in  each  case. 


Hand    Machine      TJn- 

broken,  broken,  broket 
8    d  s.  a.         8.  d. 

.79        69        53 


6     0 
0     0 


MEETINGS. 

Secretaries  und  others  will  oblige   by 

forthcoming   meth  nfls 


early  notice  of  dates  oj 


FEBRUARY. 

21.  Chadwiok  Trust  Lecture:  Mr    H.  Percy  Boulnois,  m.inst.ce.,  on 

"The    H.giene    of    the    Home,"    Royal   Sanitary   Institute,   90 
Buckingham  Palace-rc  ad,  S.W.    8.15  p  m. 

22.  Institution    of   Municipal   and   County    Engineers:    Meeting   at 

Southampton. 
22.— Institut.ii  n  of  Municipal  Engineers:  Meeli-  sratNewcfstle-on-Tyne. 
24. — Surveyors'    Institution :      Annual    Dinner,    Whitehall     Rooms. 

7  p.m. 
27.  -  Institu  ion    of    Electrical    Engineers:     Fourth    Krlvin   Lecture; 

Dr.  R.  T.  GUzebio  k,  an.,  P.R.S.,  on  "  The  Ohm.  ihe  Ampeie.the 

Volt;  A  Memory  of  Fifty  Hears,  1862-1912."    8  p.m. 

MARCH. 

1.  -  Institution  of  Civil  Engineers:   Students'  Visit  to  Royal  Albert 

Dock  Extension  (Snnthi. 
3.—  SorietA  of  Engf  pets    P  e-idential  Address. 

8.— Institution  of  Municipal  and  County  Engineers :    North  Eastern 
District  Meeting  at  Leeds. 

APRIL. 
23.— Royal  Sanitary  Institute :  Ordinary  General  Meeting.    4  p.m. 

MAY. 
14-18.— Royal  Institute  of  Public  Hearth  :  Annual  Congress  in  Paris. 

API'OiNTMtiNTS    OI'UN. 

rpHE  COMMISSIONERS  OF  HIS  MAJESTY'S 
-L       WORKS     AND     PUBLIC     BUILDINGS     give 

notice  that  seven  vacancies  will  occur  shortly  in  the 
Staff  of  Assistant  Examiners  of  Technical  Accounts 
in  His  Majesty's  Office  cf  Works.  Application  for 
nomination  to  compete  at  the  Examination  to  be  held 
by  the  Civil  Service  Commissioners  for  these  posts 
must  be  made  in  the  first  instance  by  letter  addressed 
to  the  Secretary,  H.M.  Office  of  Works,  Storey's-gate, 
London,  S.W..   before  the  1st  March  next. 

The  salary  is  £150  per  annum,  rising  by  annual 
increments  of  £10  to  £300  per  annum. 

Candidates  must  be  between  the  ages  of  23  and  30, 
and  wili  be  required  to  show  what  technical  education 
and  practical  trailing  they  have  undergone  to  qualify 
themselves  for  a  situation  of  this  nature. 

They  must  forward  testimonials,  and  show  (1)  that 
they  have  served  for  at  least  five  years  in  a  public 
or  private  office  under  an  Architect,  Bu:lder  or  Sur- 
veyor, and  (2)  that  the  works  on  which  they  have 
been  engaged  during  those  years  were  such  as  to 
afford  them  the  opportunity  of  gaining  a  satisfactory 
knowledge  of  their  profession. 

If  such  evidence  should  prove  satisfactory  the  Com- 
missioners will  consder  whether  they  should  receive 
nominat'on  to  compete  at  the  examination,  full  par- 
ticulars of  which  can  be  obtained  on  application. 

SHANGHAI   MUNICIPAL    COUNCIL. 

IO 

PUBLIC   WORKS  DEPARTMENT. 


TWO    SURVEYING   ASSISTANTS. 

Two  thoroughly  qualified  Surveying  Assistants,  with 
experience  in  Town  Surveys  and  Cadastral  Work,  are 
required   in   the   Public   Works   Department. 

Candidates  should  be  about  25  years  of  age  and 
unmarried.  Salary,  taels  250  per  mensem,  without 
allowances,  under  a  three  years'  agreement,  with  first- 
class  passage  from  home,  half  pay  on  voyage,  and 
med'-cal  attendance.  There  is  an  excellent  Super- 
annuation Scheme. 

The  value  of  the  tael  at  the  present  rate  of  exchange 
is  about  2s.  9d.    but  it  is  liable  to  fluctuation. 

Particulars  of  the  appointment  may  be  obtained 
of  the  Council's  Agents,  and  applications,  in  candi- 
date's own  handwriting,  stating  qualifications,  ex- 
perience, &c,  accompanied  by  cop:os  of  not  more 
than  three  recent  testimonials,  and  endorsed  "Sur- 
veying Assistants,"  should  be  forwarded  on  or  before 
7th  March  to  Messrs;  Jnhn  Pook  &  Co.,  Agents  for  the 
Shanghai  Municipal  Council,  63  L;  adonhall-street, 
London,  E.C. 

February,  1913. 


Febkuars  21,  1913 


AND    COUNTY    ENGINEER. 
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milE    RURAL     DISTRICT     COUNCIL     OF 
J-  HENDON. 

ASSISTANT   SURVEYOR. 

lii,  above  Council  invite  applications  firoin  pea-sops 
between  the  ages  of  2~>  and  35  yeai  -  oapable  of  filling 
the  above  ( >fl 

The  salary  will  be  £120,  rising  £10  annually  to  a 
maximum   of    £150     pe<r    annum,    and     th 
appointed   will    be  required    lo  devote   the    whole   ol 
his  time  to  the  duties. 

.  |  date  '■"!  i  posses  a  good  knowledge  i  I 
build "  ljlj  construction  and  matacialsi  sewering  and 
dwtinage  works,  and  be  capable  to  read  plans  and 
make  sketches  and  report  .  and  also  have  had  expe- 
rience in  making  up  of  street  under  the  Private 
Street  Works  Act,  1892. 

The  person  .appointed    will    be     required     I  i     ■■  \ 
security  through  some   approved   Guarantee   Society 
in  the  sum  of  £100. 

Applications  to  be  made  on  Forms,  which  can  be 
obtained  from  the  undersigned  on  receipt  of  a 
stomped  addressed  foolscap  envelope,  and  the  same 
must  be  returned  not  later  than  10  a.m.  on  Wednes- 
day, the  26th  instant. 

Canvassing  jn  any   form  will  he  a  disqualin 

(By  order) 

V    J.    SEABROOK, 

Clerk  to    the   Council. 

Union    cilices., 

Ed  g  ware. 

February   13,  1913. 

PUPIL. — The  Borough  and  Waterworks  Engineer 
of  Leamington  (A.M.I.C.E.)  has  a  vacancy  in  his 
office  for  a  Pupil. — Address,  Town  Hall. 

WANTED,  Two  Surveyors  (Temporary  Employ- 
ment), who  must  have  had  experience  in 
Town  Surveying,  Theodolite  ppacfcioe,  and  detail 
work.  Applications,  stating  age,  experience,  salary 
required,  and  accompanied  by  not  more  'than  three 
testimonials,  to  be  addressed  bo  Mx.  \V.  it.  S.  Daw- 
son, City  Engineer  and  Surveyor,  Town  Hall;  Brad- 
ford, not  later  than  3rd  March  next. 

BICESTER    URBAN    DISTRICT    COUNCIL 
APPOINTMENT    OF    INSPECTOR    OF 
NUISANCES,      SURVEYOR      AND      MARKET 

SUPERINTENDENT. 

The  above  council  invite  applications  from  quali- 
fied persons,  between  the  ages  of  25  and  -Jo  yea: 
willing  to  undertake  the  joint  duties  of  Inspector  of 
Nuisances,  Surveyor  and  -Market  Superinter;dent  for 
the  above  District,  which  compris  an  un  i  of  3,612 
acres,  and  a  population  hi  1911  of  3,385. 

The  combined  annua]  salary  will  be  £130,  togethei 
with  House  and  Garden  (valued  at  £15  per  annum), 
rent  and  rates  free.  The  appointment  of  Insp 
of  Nuisances  will  be  from  the  6th  May,  1913,  for  one 
year,  'Subject  to  the  approval  of  the  Local  Govern- 
ment Board,  with  reappointment  at  the  end  of  that 
period  if  the  duties  are  carried  out  to  the  satisfac- 
tion of  the  Council. 

The  person  appointed  must  hold  the  Certificate  of 
the  Royal  Sanitary  Institute,  and  must  be  a  com- 
petent Surveyor.  He  will  be  required  to  perforin 
all  the  duties  prescribed  under  the  Public  Health 
and  Housing  and  Town  Planning  Acts,  and  the 
various  Acts  incorporated  therewith,  the  Factory  and 
Workshops  Acts,  the  Dairies,  Cowsheds  and  Milk- 
shops  Order,  and  the  Orders  of  the  Local  Govern- 
ment Board,  to  make  all  necessary  inquiries  and  re- 
potts  with  regard  to  Petroleum  and  other  Lic< 
nf  a  like  character,  and  generally  to  perform  all  other 
duties  appertaining  to  the  offices  of  an  Inspector  of 
Nuisances  and  Sanitary  Surveyor.  He  will  also  be 
required  to  discharge  the  duties  laid  down  in  the 
Council's  By-laws  as  to  Plans,  New  Buildings,  Nuis- 
ance.-, Sewers,  Drains-  and  other  matters  therein 
mentioned,  and  must  be  competent  to  prepare  Plans, 
Estimates,  -and  Specifications  in  respect  of  Private 
Streets  and  other  works,  and  possess  a  knowledge 
of  Road  Construction  and  Repairs. 

He  will  also  be  required  to  supervise  the  Council's 
works  of  Water  Supply  and  Sewage  Disposal,  and 
act  as  Market  Superintendent  and  Toll  Collector  on 
the  fortnightly   Cattle  Market  days. 

The  appointment   as   Surveyor   and   Market   Super- 


intendent   will     be    determinable     by     one     month's 
notice  on  either  side. 

The   person   appointed   will    be    required   to   devote 
the  whole  of. his  time  to  the  duties  of  the  offices,  and 
security  in  the  sum  of  £100  in  an   approved 
I ruarantee  Society. 

Application.-,  in  candida'te's  own  handwriting, 
stating  age,  present  and  previous  occupations,  ac- 
companied by  copies  of  not  mure  than  three  recent 
inials,  iuu-t  reach  me  on  or  before  noon  on 
Saturday,  the  3th  day  of  March,  1913,  endorsed 
"  Surveyorship  and  Inspectorship." 

Canvassing  will  be  a  disquah'neation. 

ted  Candidates  will  have  notice  oi  the  date 
on  which  the  appointment  will  be  made,  and  will 
be  required  to  attend  before  the  Council. 

Dated  this  17th  day  of  February,  1913. 

EDWARD    FOSTER    TANNER, 

Ch-ik  to  the  Council. 

Oxon. 


COMPETITIONS    OPEN. 


pOUNTY  BOROUGH   OF  DEVONPORT. 
^      PROPOSED    MUNICIPAL    BUILDINGS 
AND  GUILDHALL. 

1  lie  l  Corporation  invite  complete  designs  from  Archi- 
for  Municipal  Buildings  and  a  Guildhall. 

The  conditions  of  the  competition  and  a  schedule 
of  the  requirements,  with  a  plan  of  the  site,  may  be 
obtained  upon  application  to  the  undersigned,  upon 
payment  of  a  deposit  of  £2  2-.,  which  will  be  returned 
to  all  persons  who  submit  a  bond-fide  design. 

A  premium  of  £350  is  offered  for  the  design  which 
may  be  placed  first  in  order  of  merit,  and  further 
premiums  of  £150  and  £100  respectively  for  those 
which  are  placed  second  and  third  in  order  of  merit. 

In  the  selection  of  the  designs  the  Corporation  will 
be  advi  ed  by  Mr.  Ernest  Newton,  a.r.a.,  f.r.i.b.a., 
as  Professional  Assessor,  whose  decision  will  govern 
the  award  of  the  premiums,  and  be  final  and  binding 
in  all  stage    oi  I  bw   competition. 

Sealed  Designs  (in  strict  accordance  with  the  con- 
ditions and  instructions),  endorsed  "  Design  for  Muni- 
cipal Buildings  and  Guildhall,"  to  be  addressed  and 
delivered  to  the  undersigned  not  later  than   12  noon 
Saturday,  the  14th  day  of  .June,  1913. 

i,By  order) 

R.  J.  F1TTALL, 

Town   Clerk. 


.Municipal  Offices, 
Devonport. 

February  13, 


1913. 


TENDERS   WANTED. 


COUNTY  BOROUGH  OF  STOKE-ON-TRENT. 
The   Council   invite  Tenders  for  the  Supply  of 
■  i  Jo   and  Good     for  the  year  ending  March  31, 

L914,  as  under:  — 

1.  Portland  Cement. 

2.  Blue  Paving  Brick-  and  Common  Bricks. 

3.  Sanitary  Pipes  and  Gullies. 

4.  Kerbs  and  Setts. 

5.  Macadam  and  Chipping-, 
is.  Pitch  and  Oil. 

7.  Cast-iron  Work. 

8.  Picks,  Shovels   and  General    Ironware. 

9.  Paints  and  Oils. 

10.  Soap,  Soda,  &c 

11.  Brooms   and  Brushes. 

12.  Bath  Towels,  Dusters,  &c. 

13.  Ironmongery  and  Genera]  Stores. 
1-1.  Disinfectants. 

15.  Drawing  Office  Requisites. 
Specifications,  Conditions,  and  Forms  of  Tender  may 
be  obtained  on  application  to  the  Borough  Surveyor. 
Town  Hall,  Stoke-on-Trent,  and  Tenders,  sealed  and 
endorsed,  must  be  delivered,  to  him  on  or  before  27th 
February,  1913. 

E.   B.   SHARPLEY, 

Town    Clerk. 
Town  Ball, 

Stoke-on-Trent. 
February,  1913. 
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February  21,  1913. 


TTRBAN 


DISTRICT      OF 

SOMERSET. 


OREWKERNE. 


SEWAGE  DISPOSAL  WORKS 


NORTHERN  OUTFALL. 


TO  CONTRACTORS. 

The  Urban  District  Council  is  prepared  to  receive 
Tender-  from  experienced  Contractors  for  the  con- 
duction of  Storm  Overflows,  Screening  Chamber, 
Detritus  Tanks,  Channels  and  Mixing  Rare,  Precipi- 
tation and  Sedimentation  Tanks,  Circular  Bacterial 
Filters.  Storm-water  Tank,  Sludge  Lagoons,  &c,  and 
the  provision  and  fixing  of  all  necessary  liftings.  Pen- 
stocks, &c, 

Persons  desiring  to  Tender  should  at  once  apply  to 
the  Engineer,  Mr.  William  F.  Bird,  c.e.,  of  Midsomer 
Xorton,  Somerset,  enclosing  a  deposit  of  Two  Guineas 
iwhic-h  will  be  returned  on  receipt  of  a  bond-fidr 
Tender),  when  he  will  furnish  Bills  of  Quantities  and 
Form  of  Tender. 

Copies  of  the  Specifications  and  the  Working  Draw- 
ings will  be  deposited  at  my  Office,  and  at  the  Office 
of  the  Engineer,  and  may  be  inspected  between  the 
hours  of  10  a.m.  and  4  p.m.,  on  and  after  the  24th 
inst. 

Sealed  Tenders,  endorsed  "Tender,  Sewage  Disposal 
Works,"  must  be  delivered  to  me  at  my  Office  on  or 
before  Tuesday,  the  11th  day  of  March.  Any  Tender 
received  after  that  date  will  not  be  considered. 

The  Council  does  not  pledge  itself  to  accept  the 
lowest  or  any  Tender. 

J.  W.  MUNDEN, 

Clerk  to  the  Council. 

Council  Officer 
Crewkerne. 
February  16,  1918. 

pHESTERTON  RURAL  DISTRICT  COUNCIL. 
^  CONTRACTS    FOR    GRANITE. 

The  Council  will,  at  their  Meeting  to  be  held  at 
t lie  Board  Room,  at  Chesterton,  on  Thursday,  the 
13th  day  of  March,  receive  Tenders  for  about  5,000 
tons  of  Broken  Granite  and  2,000  tons  of  Slap. 

Persons  willing  to  Contract  are  requested  to  send 
their  Tenders  (sealed  up)  to  my  Office  before  G  o'clock 
p.m.  on  Friday,  the  7th  day  of  March. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

Forms  of  Tender   may    be   had   upon    application 
to   the   Surveyor,   Mr.   J.    Dunn,   Brunswick    House, 
Cambridge,  to  whom  Samples  must,  be  sent. 
(Bv  order) 

JOHN  F.  SYMONDS, 

Clerk. 
U  Buiie't-street,  Cambridge. 

February  18,  1913. 

TWICKENHAM    URBAN    DISTRICT 
J-  COUNCIL. 

CONTRACTS. 
The   above  council   hereby   invite  Tenders   for   the 
undermentioned  Goods  or  Materials  for  a  period  of 
"tie.  two  or  three  years  from  the  1st  April  next. 

(1)  Broken  Granite. 

(2)  Ballast,   Shingle,   Flints  and   Gravel. 

(3)  Granite   Kerb,   Channel   and   Quadrant-. 

(4)  Granite  Cubes  and  Setts. 

(5)  Portland  Cera  at. 
Coal  and  Coke. 

(7)  Fodder  and  Forage. 

(8)  Oil  and  Colourmen's  Goods. 

(9)  Iron  Castings. 

(10)  Street  Gullies  and  Drain  Pipi    . 

(11)  Tar  Slag  Macadam. 

(12)  Kentish  Rag  Tar  Paving. 

Forms  of  Tender  and  Specification  for  the  whole  of 
llie  above  may  be  obtained  on  application  to  Mr. 
Fred.  W.  Pearoe,  f.s.i.,  Surveyor  to  the  Council,  Town 
Hall,  Twickenham. 

I     Tender  for         ."  are  I  i 
be  delivered  to  me   by  band,  or  by  registered   post, 
oJ    Wednesday,   the   12th   day   of 
March,  1913. 

The  council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

By  Order, 

H.   JASON   SAUNDERS, 

Clerk  to  the  Council. 
Town  Hall. 

I      .  -keiiliani. 

February  14,  1913. 


EURAL      DISTRICT      COUNCIL      OF 
NEWARK. 

TENDERS  FOR  ROAD  MATERIALS. 
The  above  Council  invite  Tender-,  for  the  Supply 
of  about  1,000  tons  of  Granite,  1,900  tons  of  Slag,  and 
150  tons  of  Tar-macadam,  to  be  delivered  in  snich 
quantities  and  at  such  limes  and  places  in  their 
District  as  the  Council  or  their  District  Surveyor 
shall  require  and  direct. 

Sealed  Tenders,  marked  ^Tender  for  Material-." 
to  be  sent  to  me,  the  undersigned,  on  or  before 
Saturday.  March  8th,  1913,  and  Samples  must  be 
delivered,  free  of  expense,  to  the  Board  Room,  The 
Ossington,  Newark,  on  or  be f one  Monday,  the  10th 
day  of  March  next. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender,  and  they  reserve  to  themselves 
the  right  to  accept  such  part  of  any  Tender  as  they 
may  deem  proper. 

The  Contractor  will  be  required  to  enter  into  a 
bond  for  the  due  fulfilment  of  his  Contract, 

Further    particulars,    Specifications,   and    Form   of 
Tender  may  be  obtained  from  Mr.  R.  Oakden,  junr., 
27    Winehilsea-avenue,    Newark,    upon    receipt    of   a 
foolscap    stamped    and    addressed  envelope. 
(By  order  of   the  Council) 

A.  J.   FRANKS, 

Clerk. 
Union  Offices, 

24    Lombard-street,    Newark. 
February   12,   1913. 

IVriLTON  RURAL   DISTRICT   COUNCIL. 

1J-      CONTRACTS  FOR  MATERIALS,   &c. 

The  Council  invite  Tender-  for  Supplying  the  fol- 
lowing Materials,  &e. :  — 

Surface   Picked  Flints. 
Pit  Flints. 
Fine   Gravel. 
Broken   Granite. 
Kentish  Rag. 
Horse  Labour. 

Particulars  and  Forms  of  Tender  may  be  obtained 
on  application  to  the  District  Surveyor,  Mr.  E.  C. 
Pearcy,  45   High-street,   Sittingbourne. 

Sealed  Tenders  to  be  delivered  at  my  Office  not 
later  than  four  o'clock  p.m.  on  Tuesday,  25th 
February,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender,  and  reserve  the  right  to  accept 
any  part  of  a  Tender. 

(By  order) 

E.  CECIL  HARRIS, 

Clerk. 
Sittingbourne. 

February  12,  1913. 


rpHE 


URBAN 


COUNCIL     OF 


DISTRICT 

BARNES. 

ANNUAL  CONTRACTS. 

The  above  Council  is  prepared  to  receive  Tenders 
for  the  Supply  of  the  following  for  the  twelve  months 
ending  31st  March,  1914:  — 

1.  Broken  Guernsey  or  Alderney  Granite. 

2.  Broken  Pit  Flints  and  Thames  Ballast. 
,".  Horses  and  Carts  on  Hire. 

4.  Disinfectants. 

5.  Ironmongery,  &c. 

7.  Portland  Cement. 

8.  Forage  and  Litter. 

9.  Granite  Kerb  and  Channel. 

10.  Paving  Slabs. 

11.  Oils,  Paints,  &c. 

12.  Stoneware  Pipes,  &c. 

Particulars  and  Forms  of  Tender  may  be  obtained 
of  the  Engineer  and  Surveyor  at  the  Council  House, 

v  here  Tenders,  scaled  and  endorsed  "  Tender  for ," 

must  be  sent  in  not  later  than  twelve  o'clock  noon 
on  Monday,  the  tenth  day  of  March,  1913.  No  Tender 
will  be  considered  except  on  the  prescribed  Form. 

The  Council  will  not  be  bound  bo  accept  the  lowesi 
oi  any  Tender. 
By  Order, 

G.  BRUCE  TOMES,  as.soc.m.inst.c.e., 

Engineer  and  Surveyor. 
The  Council  House, 

High-street,  Mortlake,  S.W. 
February  13,  1913. 


The  Surveyor 
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No.  1,102. 


Minutes  of  Proceedings. 


Road 
Administration 

in  the 
Several   States 
of  the  U.S.A. 


Believing,  as  we  do,  that  in 
the  near  future  the  subject  of 
highway  administration  in  the 
British  Isles  will  overshadow 
for  a  time  all  questions  re- 
lating to  engineering  and  soien- 
tific  matters  in  relation  to  roads,  we  have  taken 
the  opportunity  presented  by  the  publication 
of  a  useful  report  on  road  legislation,  issued 
by  the  Iowa  Engineering  Experiment  Station, 
to  place  before  our  readers,  in  as  condensed 
a  form  as  possible,  the  main  features  of  highway 
administration  in  the  several  States  of  the 
American  Union.  The  report  is  primarily  on  road 
legislation  and  administration  in  Iowa ;  but  in 
our  own  summary  we  have  made  no  special  refer- 
ence to  the  case  of  this  State,  confining  our  atten- 
tion to  the  comparative  studies  of  road  admini- 
stration in  the  several  States.  It  must,  of  course, 
be  recognised  that  the  widely  divergent  conditions 
under  which  road  administration  is  carried  on  in 
the  different  parts  of  the  great  area  covered  by  the 
United  States  have  led  to  the  development  of 
administrative  systems  presenting  marked  con- 
trasts one  with  the  other;  but  so  many  of  the 
States  have  now  some  kind  of  central  organisa- 
tion that  the  examples  we  have  given  fur- 
nish most  interesting  studies  of  the  different 
ways  in  which  it  is  found  practically  convenient 
to  establish  or  develop  relations  between  the 
different  authorities  controlling  the  roads.  It  is, 
perhaps,  significant  that  all  three  of  the  usual 
typical  administrative  units  are  represented  in 
many  of  the  States — namely,  the  State  Depart- 
ment, the  count}'',  and  the  township  or  smaller 
local  unit;  and  it  is,  further,  noteworthy  that 
in  many  cases  the  county  itself  is  divided  into 
districts. 

On  the  whole,  we  see  evidence  in  these  studies 
of  the  vitality  of  the  doctrine  of  threefold  con- 
trol, by  authorities  corresponding  more  or  less 
to  the  State,  the  county,  and  the  urban  or  rural 
district.  The  State,  in  the  cases  before  us,  is 
often  a  very  small  unit  compared  to  the  British 
Isles,  or  even  compared  with  one  of  the  three 
kingdoms,  and  this  consideration  must  not  be  lost 
sight  of  in  studying  the  administrative  systems  of 
the  United  States.  The  part  played  by  the  Federal 
Government,  though  important  on  the  whole, 
does  not  seem  considerably  to  affect-  the  road 
administration  of  individual  States.  It  must  be 
observed,  too,  that  the  State  Department  of  a 
more  or  less  arbitrarily  defined  area  ca  I 
correspond  closely  with  the  Central  Department 
of  a  departmental  country,  such  as  France  or 
Italy.  The  main  object  which  we  have  kept  in 
view  in  the  article  referred  to.  which  will  be 
found  elsewhere  in  this  issue,  is  to  provide  mate- 
rial for  answering  the  question  :  What  is  a  State 
Department  ?  There  is  danger  lest,  in  seeking 
inspiration  with  regard  to  proposed  administra- 
tive changes  in  this  country,  our  legislators  may 
too    hastity   base   conclusions    upon    the    results    of 


administrative    arrangements    with    which 
is    played    by   such    a    small    State   as   Bavai 

On  the   other  hand,   there  ai 
features  which  do  not  depend  for  their  significance 
upon    the    precise    relation    between    the    dii 
authorities    controlling    the    roads.     Among    these 
are    the,    repartition    of   costs    of    construction    and 
improvement,    the    methods   of   raising    funds,    the 
devotion    of    the    proceeds    of    motor    taxation    to 
maintenance,    or    other    matters    which    it    will    be 
found   claim  attention   in    the  reports   relati 
a  considerable   number  of  the  cases  cited   in   our 
article.      Lastly,    we    specially    draw    attention    to 

[  tificance  of   th<    m<  ins  taken   to   ens 
high   standard   of.  qualification    and   suitable   per- 
sonality   in    the     ease     of     a     person     entrusted, 
administratively  or  technically,   with  the  manage- 
ment  o'i  :   the  United   States. 


The  Creep  of 
Street  Pavements. 


.  The   tendency  to  creep 
traffic,     which    is     sometimes    a 
ter  of  importance  in  the  case 
of  a  city  pavement,  is  a  subject  which  has.  perhaps, 
received  more  attention  than   is   usually   supposed. 
In  the  case  of   a  country  road  crust  made  in   two   or 
more  courses  the  precautions   taken  to  ensure   that 
the  crust  will  act  as  a  whole,  and  that  a   top   course 
of  small  thickness  will  not  he  lifted  from  that  below 
it  or  shaken  to  pieces,   amply  secure  the  top  course 
from  any  tendency  to  creep,   such   as  may  occur  in 
the  case  of   wood   block  or  asphalt  paving   laid   on 
concrete.     To   prevent    wood  blocks    from    creeping 
under  traffic,   with   the   initial    aid    of  temperature 
effects,  it  is  desirable  to  arrange  for  .some  general 
resistance  over  the  whole  area  rather  than  to  insert 
barriers  at  intervals,      if  the  surface  of  the  concrete 
be  left  a  little  rough  a   cement    grout   filler  forming 
the  bottom  inch  of  each  .joint  will  make  an  effective 
key.  if  the  work  be  carefully  done.     In  other  c,i,e- 
the  bitumen  joint — as  may  be  judged  from  thi 
of  old  wood  pavements  when  taken  up — is  probably 
sufficient    to    prevent    creep    when   the   road   is   noi 
fully  exposed  to  sunshine  and  frost  effects.    Definite 
anchorage,  or  what  mechanical  engineers  would  call 
"  positive  "   anchorage,  is    to    be   avoided  wherever 
there    is    much    expansion    and    contraction.       As 
regards  asphalt  pavements  it  is  possible  that  a  fully 
effective    prevention    of    creep    might    result   in    a 
shortening  of  the  lire  of  the   asphalt  carpet,   which 
would  be  torn  between   two  forces  instead   of   sub- 
mitting to  one  ;  but  it  seems  desirable  to  place  some 
check  upon  the   rolling  out  tendency  which   some- 
times results  in  the  fort.':  wavy  pavement. 
This  check  should  take   the   form   of   a  continuous 
and  general  resistance  over  the   whole   area,   which 
can  be  provided  by   roughening   the   surface   of  the 
concrete,  on  a  small  scale,  or  by  finishing  the  surface 
in   such  a    way   that  the   tops    of    stones    or    chips 
project  a  little,  and  only  a  little,   above  the   surface 
of  the  mass  concrete.      There   are    several   ways   of 
doing  this  :    and  the    best  of   them   are.    no   doubt, 
those  which  provide  a  single,  homogeneous  concrete 
crnst  in  which  the  keying  material  is  firmly  bedded. 
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We  learn  from  a  recent  issue  of  The  Contract 
0  .S-A.)  tlmt  a  method  has  been  "  patented  " 
in  the  United  State.-,  under  the  title  "  Anchor  Con- 
crete," which,  it  is  stated,  "  is  merely  a  slush  coat  of 
cement  mortar  spread  haif-an-inch  deep  upon  the 
freshly  laid  concrete  foundation.  Before  this  slush 
coat  has  received  its  initial  set,  clean,  hard,  broken 
stone  about  H  to  2  in.  in  diameter  is  spread  evenly 
over  it  and  imbedded  into  the  slush  coat  by  light 
tamping."  This  seems  to  be  a  good  method  where 
the  aggregate  of  the  concrete  is  <>f  large  gauge  ;  and 
where  "that  aggregate  is  of  a  pebbly  nature,  other 
material,  with  sharp  edges  will  be  required  to  form 
the  anchor  course.  What  is  described  as  a  '-paint 
coat  "  between  the  concrete  foundation  and  the 
carpet  layer  is  sometimes  used  in  the  United  States, 
and  is,  of  course,  familiar  t<>  British  municipal 
engineers,  who  often  use  it  for  wood  paving,  either  as 
a  general  smear  made  in  advance  of  the  block  lay- 
ing, or  by  dipping  the  bottom  as  well  as  two  sides  of 
each  block  when  it  is  laid.  The  whole  subject  is 
dominated  by  the  basic  fact  that  the  ^  life  of  any 
pavement  is  a  life  of  ''give  and  take"  within  a 
range  determined  by  the  circumstances,  and  the 
success  of  wood-paving  with  tar-pitch  joints  is 
largely  due  to  the  fact  that  the  cellular  resiliency  of 
the°wood  and  the  range  of  properties  of  the  bitumen 
at  different  temperatures  together  provide  the  neces- 
sary combination  of  local  and  general  recovery  of 
form  under  the  stresses  imposed  by  traffic  and  by 
changes  in  temperature. 


Housing  in 
London. 


It  is  quite  refreshing  in  the 
midst  of  the  party  controversies 
which  are  unfortunately  raging- 
round  the  municipal  administration  of  the  metro- 
polis to  come  across  a  plain  statement  of  what  has 
been  achieved  in  regard  to  the  housing  of  the 
working  classes  since  the  Loudon  County  Council 
was  first  constituted.  Such  a  record  is  provided  by 
a  very  instructive  book  which  has  been  prepared  by 
Sir  Laurence  Gonime,  the  clerk  to  the  council. 
under  the  direction  of  the  Housing  of  the  Working 
<  lasses  Committee.  The  book  also  briefly  reviews  the 
work  which  was  accomplished  by  the  old  Metropoli- 
tan Board  of  Works,  which  was  created  in  1855 — that 
is,  within  a  few  years  of  the  very  earliest  housing 
legislation.  It  will  be  remembered  that  the  prin- 
cipal statute  in  regard  to  housing— the  Act  of 
1^90 — is  divided  into  three  parts,  dealing  respec- 
tively with  large  improvement  schemes,  reconstruc- 
tion schemes,  and  the  provision  of  lodging-houses, 
rider  Part  I.  the  comity  council  have  been  enabled 
to  remove  many  plague  spots  which  in  the  old  days 
obtained  an  unenviable  notoriety,  not  merely  as 
slum  areas,  but  also  as  the  resorts  of  undesirables 
of  every  kind.  Such  schemes  as  those  dealing 
with  the  Boundary-street  area  in  Bethnal- 
^reeu,  Clare  Market  off  the  Strand,  and  the 
Tabard-street  area  are  standing  monuments  to  the 
zeal  and  skill  whicli  have  been  brought  to  bear 
upon  this  phase  of  the  housing  problem.  There 
have  been  ten  such  schemes  in  all,  and  it  would  be 
difficult  to  exaggerate  the  importance  of  the  results 
which  have  been  achieved.  Mr.  Gomme's  book 
contains  many  plans  and  photographic  illustrations 
which  demonstrate  that  in  place  of  the  old  rookeries 
there  are  now  well-regulated  and  sanitary  dwell- 
ings, which  render  it  possible  for  the  tenants  to  live 
reasonabl  Lives.     In  the  attempt  which  lias 

been  made  to  rid  London  of  the  reproach  whicli  she 
formerly  bore,  Part  II.  of  the  Act  has  also  been 
found  very  useful,  and  some  valuable  reconstruc- 
tion schemes  have  been  carried  out.  Under  Part  III. 
of  the  Act.  which  relates  to  the  provision  of 
lodging-houses,  the  council  have  been  able  to  pro- 
vide not  only  buildings  which  are  lodging-ho 
in  the  popular  en  e  of  that  term,  but  also  a  large 
number  of  tenement  dwellings  and  separate  cottages. 
This  branch  of  the  work  has  been  specially  asso- 
ciated, perhaps,  with  such  schemes  as  those  which 
have  been  carried  out  on  the  White  Hart-lane 
Estate   at   Tottenham    and    the    N'oibmv  Ivstate  at 


Croydon.  The  report  points  out  that  there  is  every 
prospec^  that  the  population  of  outer  London  will 
continue  to  increase,  so  that  it  would  appear  to  have 
been  a  wise  policy  to  acquire  these  outer  sites  for 
housing  development  in  good  time,  and  while  they 
were  obtainable  at  a  reasonable  figure.  It  is 
interesting  to  observe  that  th6  pioneer  of  housing 
reform  was  the  great  Earl  of  Shaftesbury,  and  that 
it  was  owing  to  his  work  and  influence  that  Parlia- 
ment first  devoted  its  attention  to  legislation  which 
rendered  it  possible  to  deal  with  the  overcrowded, 
filthy,  and  insanitary  areas  which  abounded  in  the 
middle  of  last  century.  Much  has  been  achieved, 
but  much  yet  remains  to  be  done,  and  it  is  to  be 
hoped  that  no  party  considerations  may  ever  be 
allowed  to  stand  in  the  way  of  the  continuation  of 
a  work  which  lias  had  such  beneficial  results  in  the 
past,  and  which  can  do  yet  more  in  the  future  for 
the  workers  of  the  great  metropolis. 

.......     .,  An  interesting'  question  of  law 

Liability  for  .  .  ,    .    .  , °  ? ,    ,      ,       , , 

.     .  .     .  which  is  important  to  local  autno- 

rities  anil  contractors  was  decided 
by  Mr.  Justice  Darling  the  other  day  in  the  case  in 
which  the  Cixrydon  Rural  District  Council  and  a 
contractor  employed  by  them  were  joint  defendants 
in  the  following  circumstances.  The  action  was 
brought  under  Lord  Campbell's  Act,  and  the  plaintiffs 
were  the  widow  and  daughter  of  a  gentleman  who 
had  lost  his  life  by  falling  down  an  unlighted  and 
unprotected  hole  left  by  the  contractor  at  the  side 
of  a  public  highway.  The  contract  contained  a 
clause  by  which  the  contractor  agreed  to  indemnify 
the  council  against  any  loss  or  damage  arising  by 
reason  of  accidents  to  third  parties  ;  and  when  the 
jury  returned  a  verdict  for  the  plaintiffs,  assessing 
the  damages  in  the  aggregate  at  £1,200,  it  was 
naturally  contended  on  behalf  of  the  council  that, 
having  regard  to  the  express  terms  of  the  contract, 
the  liability  for  the  whole  of  this  amount  should  fall 
on  the  contractor.  Mr.  Justice  Darling,  in  giving 
judgment,  said  that  the  point  he  had  to  decide  was 
one  of  considerable  difficulty,  and  there  were  expres- 
sions in  the  various  authorities  which  had  been 
quoted  to  him  which  might  entitle  him  to  form  an 
opinion  either  way.  It  was  contended  on  behalf  of 
the  contractor  that  a  tort  having  been  committed  by 
both  the  council  and  the  contractor,  the  rule  applied 
that  there  could  be  no  contribution  between  joint 
tort  feasors,  and  that  consequently  it  would  be 
against  public  policy  to  give  the  council  the 
indemnity  they  claimed  under  the  terms  of  their 
contract  with  the  contractor.  That  rule,  however, 
was  subject  to  exceptions,  and  he  thought  that  the 
rural  district  council  in  the  present  case  came  within 
the  kind  of  exception  laid  down  by  Lord  Blackburn 
in  Hughes  v.  Percival.  It  was  held  in  that  case  that 
the  defendant  who  employed  a  third  person  to  fulfil 
a  duty  cast  upon  him  by  the  law  might  take  an 
indemnity  to  himself  in  case  mischief  came  from 
that  person  not  fulfilling  the  duty  which  the  law 
cast  upon  the  defendant,  though  the  latter  remained 
subject  to  the  duty  and  liable  to  the  consequences  if 
it  was  not  fulfilled.  He  was  therefore  of  opinion 
that  he  could  not  say  that  it  was  against  public 
policy  that  the  Croydon  Rural  District  Council 
should  take  an  indemnity  from  the  contractor  and 
be  allowed  to  enforce  it  against  him,  and  he  must 
therefore  make  a  declaration  that  they  were  entitled 
to  an  indemnity  under  their  contract  with  the  con- 
tractor, such  indemnity  to  include  the  costs  of  the 
action. 

This  decision — which  was  briefly  recorded  in  last 

issue — is  of  the  greatest  importance,  inasmuch 

as  the  indemnity  clause  appears  in  very  many  build- 

ug  contracts.     The  matter,  however. 

PS  to  be  one  of  some  legal  doubt,  so  that  it  is 

to  be  hoped  that  an  opinion  may  be  obtained  from  a 

higher  tribunal.     It  may  be  urged  that  if  the  learned 

bad    held   otherwise   than  he   did  he   would 

been    refusing    to    give    effect    to    a    contract 

entered  into  with  a  full  knowledge   of  the  possible 

consequences.      On  the    other    hand,    however,   the 
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possible  injustice  to  the  plaintiffs  it'  the  contractor 

did  not  happen  to  be  a  substantial  man  must  not  be 
overlooked.     It  would  be  well  for  all  parties   if   the 
matter  could  be  authoritatively  settled  so  that  the 
legal  position  might  be  made  quite  clear. 
*  *  * 

Bituminous  *-*ne   °^  *^e  mos*  important  of 

Road  Materials:  the  subjects  at  present  engaging 
Resources  of  the  the  attention  of  highway  engineers 
.,   ..    .    „.  in   the    United    Kingdom  is  dis- 

united   Kingdom.  ,    .  ,,       °  ,     , 

cussed    m    another    part    <j    the 

present  issue  in  an  article  on  "The  Supply  of  Coal 
Tar,  Tar  Oils,  and  Pitch,"  written  specially  for  The 
Surveyor  by  Mr.  W.  J.  A.  Butterfield,  m.a.,  p.i.c. 
Various  estimates  of  the  quantities  of  such 
materials  that  will  be  available  in  the  near  future 
have  been  made  in  the  course  of  the  past  few  years; 
but  important  developments  arc  taking  place  in 
their  production  as  well  as  in  their  utilisation  for 
road  purposes,  rendering  it  necessary  to  revise 
all  such  forecasts,  or  to  make  fresh  estimates 
which  take  these  developments  into  account.  Mr. 
Butterfield  points  out,  for  instance,  that  the 
estimates  of  the  value  of  these  by-products  for 
highway  purposes  must  take  into  account  the  fact 
that  their  usefulness  is  to  a  large  extent  to  be 
measured  by  the  proportions  of  pitch  which  they 
contain.  The  oils  in  the  tar  may,  perhaps,  be 
regarded  as  having  some  value  apart  from  their 
usefulness  as  vehicles  in  applying  the  pitch,  but  the 
latter  is  the  more  important  constituent,  especially  in 
the  case  of  bituminous  bound  crusts.  Another  aspect 
of  the  situation  to  which  Mr.  Butterfield  directs  our 
attention  is  the  fact  that  in  most  cases  the  produc- 
tion of  the  materials  in  which  road  surveyors  are 
interested  may  be  affected  in  kind  or  in  amount  by 
the  prices  obtained  lor  the  main  product  and  for 
other  by-products,  and  by  developments  in  the  pro- 
duction of  competing  products.  It  certainly  seems 
that  the  demand  for  bituminous  materials  which  has 
arisen  as  the  result  of  developments  in  road-crust 
construction  ought  to  have  a  steadying  effect  upon  the 
market  for  the  whole  group  of  products  to  which 
allusion  is  made  in  Mr.  Butterfield's  article  ;  and  the 
mere  so  because  the  demands  of  road  surveyors  in 
this  direction  are  steadied  by  the  influence  of  com- 
peting materials  and  alternative  methods.  If  the 
demand  for  road  tar  and  road  pitch  became  some- 
what more  definite  by  intelligent  anticipation  as  to 
the  developments  of  the  next  few  years,  the  sources 
of  supply  of  these  materials  would,  no  doubt,  be 
somewhat  more  generally  distributed  over  the 
country ;  but  even  then  large  areas  would  still 
depend  upon  sources  of  supply  situated  at  consider- 
able distances  from  the  seat  of  operations.  We  can- 
not, in  fact,  contemplate  as  probable  such  develop- 
ments in  this  direction  as  would  be  likely  to  affect 
prices  to  any  important  extent.  On  the  other  hand, 
it  may  be  suggested  that  in  some  areas  the  quantities 
of  tar  used  per  square  mile  have  about  reached  the 
reasonable  maximum,  and  this  ought  to  have  a 
steadying  effect  on  prices.  Mr.  Butterfield's  article 
should  be  read  carefully  and  in  detail,  for  it  contains 
many  significant  passages  to  which  no  reference  is 
made  here,  though  they  have  no  small  bearing  upon 
the  situation  generally. 

*  ::-  * 

The    Draining  The  <luestio11.  of  draining  moor 

«  roads  came  indirectly  into  promi- 

Moor  Roads  nence  as  the  result  of  an  action 
brought  last  week  by  a  cyclist 
against  the  Northallerton  Rural  District  Council 
for  damages  as  the  result  of  injuries  sustained 
while  riding  on  what  it  described  as  a  steep, 
sinuous  moor  road  between  Helmsley  and 
Osmotherly,  at  a  spot  where  a  drainage  channel  or 
ditch  crosses  the  thoroughfare  diagonally.  The 
defendant  council  pleaded  contributory  negligence 
on  the  part  of  the  plantiff  in  riding  down  the 
incline — which  was  variously  stated  to  be  one  in 
eight  and  one  in  nine — at  too  fast  a  pace,  and  stated 
that  they  had  erected  a  notice  at  the  top  of  the  hill  to 
warn    the    public    of   the    existence    of    the    ditch. 


Learning  from  defendant  that  he  was  travelling  at 
a  speed  of  twelve  miles  an  hour,  the  county  court 
judge  of  Darlington,  who  heard  the  action,  without 
hesitation  gave  judgment  for  the  Northallerton 
Council  with  costs.  It  was  suggested  in  the  course 
of  the  argument  that  the  method  of  drainage 
known  as  a  "grip"  was  an  antiquated  form 
of  draining  moor  roads,  and  Mr.  Johr  Kilner, 
surveyor  to  the  East  Westmorland  Rural 
District  Council,  was  even  more  emphatic 
than  the  learned  counsel  in  his  condemnation, 
describing  "grips"  as  "absolute  deathtraps  to 
cyclists."  The  safest  method  of  drainage,  he 
suggested,  was  to  place  channels  on  each  side  of 
the  road,  or  narrow  connecting  inlets  from  the 
surface.  Even  if  the  "grip  "  system  was  necessary — 
which  he  denied— he  maintained  that  instead  of 
having  one  wide  channel,  as  in  this  particular  case, 
there  should  be  several  narrow  ones,  so  that  a 
cyclist  might  be  enabled  to  cross  over  without 
danger  of  being  overthrown.  In  Westmorland,  lie 
stated,  they  drained  all  moor  roads  by  the  system  of 
side  channels.  As  opposed  to  this  view  of  one  who 
may  be  accepted  as  an  expert  there  was  the  evidence 
of  Mr.  John  Parker,  a  consulting  engineer  of  New- 
castle-on-Tyne,  on  behalf  of  the  Northallerton 
Council.  Mr.  Parker  claimed  to  have  had  a  very 
extensive  experience  in  the  construction  and  main- 
tenance of  rural  roads,  and  his  contention  was  that 
the  "grip"  system  is  the  kind  usually  adopted, 
and  with  safety,  for  this  class  of  road,  and  is,  in  fact, 
a  system  quite  familiar  throughout  the  North  of 
England.  The  point  at  issue  is  manifestly  of 
importance  from  the  point  of  view  of  practice  no 
less  than  of  public  safety,  and  some  of  our  readers 
who  have  knowledge  and  experience  of  the  draining 
of  moor  roads  may  be  willing  to  throw  some  light 
upon  the  subject. 

*  *  # 

Steel   Frame  ^le   development   of    building 

Buildings.  practice    in    the    Metropolis    has 

on  more  than  one  occasion  been 
temporarily  arrested  by  the  rigidity  of  the  law 
peculiar  to  London  and  the  failure  of  the  Legis- 
lature to  keep  pace  with  new  ideas  and  novel 
methods  of  construction.  An  excellent  example 
of  this  fact  was  afforded  quite  recently  by  the 
case  of  reinforced  concrete,  a  material  which  only 
lately  received  statutory  recognition  in  a  private 
Act  of  Parliament  passed  at  the  instance  of  the 
London  County  Council.  Another  outstanding 
instance  is  that  of  the  ste«l  skeleton  building — a 
class  of  work  which  was  almost  entirely  neglected 
prior  to  the  passing  of  the  London  County 
Council  General  Powers  Act  of  1909.  Since  that 
date,  however,  great  progress  has  been  made  with 
the  erection  of  steel  frame  buildings,  and  Mr.  S. 
Bylander,  who  on  the  13th  inst.  lectured  on  the 
subject  before  the  Concrete  Institute,  has  had 
a  large  experience  in  the  design  and  supervision 
of  such  structures.  Mr.  Bylander's  paper — some 
extracts  of  which  are  given  on  another  page — 
was  rendered  possible  owing  to  the  wider  policy 
upon  which  the  Concrete  Institute  have  deter- 
mined to  include  among  the  topics  for  discussion 
at  their  meetings  matters  of  structural  engineer- 
ing generally,  instead  of  confining  them  to  par- 
ticular aspects  of  concrete  and  reinforced  concrete 
construction.  The  adoption  of  this  policy  is 
certainly  a  step  in  the  right  direction,  and  will 
result  in  thoroughly  sustaining  interest  in  the 
proceedings  of  the  institute.  Mr.  Bylander  gave 
a  description  in  detail  of  the  procedure  applicable 
to  the  design  and  construction  of  steel  frame 
buildings,  and  his  paper  contained  many  valuable 
and  original  hints  which  will  no  doubt  be  taken 
to  heart  by  other  engineers.  We  may  perhaps 
specially  mention  his  wise  insistence  on  absolute 
accuracy  in  calculations  and  drawings,  his  simpli- 
fied method  for  calculations  (including  the 
1,0001b.  unit  or  "kip"),  and  the  instructions 
which  he  gives  for  securing  systematic  working 
during  the  erection   of   a  building. 
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The  Supply  of  Goal  Tar,  Tar  Oils  and  Pitch. 

By   W.   J.   A.   BUTTERFIELD,    m.a.,  f.i.c,  assoc.inst.c.e. 


Attention  ha?  been  drawn  recently  to  schemes  for 
the  carbonisation  or  dry  distillation  of  coal  of  which 
a  chief  object  is  the  production  of  fuel  oils.  The 
fuel  oils  may  be  divided  into  two  classes — viz.,  (1) 
those  suitable  for  use  as  motor  spirit  in  place  of 
petrol,  and  (2)  those  suitable  for  use  as  fuel  in  engines 
of  the  Diesel  type.  It  has  been  asserted  that  the 
coal  resources  of  this  country,  if  properly  developed 
and  utilised,  would  suffice  to  render  the  country  in 
large  measure  independent  of  imported  supplies  of 
both  petrol  and  petroleum  fuel  oils. 

Independence  of  imported  supplies  is  regarded  in 
many  circles  as  an  essential  condition  of  the  adoption 
of  liquid  fuel  in  the  larger  vessels  of  the  Navy ;  but 
naval  requirements  stand  on  a  different  footing  to 
ordinary  commercial  and  industrial  requirements,  be- 
cause all  that  need  be  assured  for  the  former  is  that 
an  ample  supply  of  liquid  fuel  shall  be  proved  to 
be  available  in  the  emergency  of  imported  supplies 
being  cut  off  or  curtailed,  but  it  would  matter  little 
that  this  emergency  supply  would  be  obtainable  only 
at  prices  which  would  be  prohibitive  for  oil  fuel  for 
commercial  and  industrial  uses.  Hence  the  problem 
of  a  supply  of  liquid  fuel  to  the  Navy  may  be  regarded 
as  standing  apart  from  the  general  question  of  the 
supply  of  fuel  oils  from  coal. 

Tliis  general  question,  however,  cannot  be  disso- 
ciated from  that  of  the  supply  of  coal  tar  and  pitch, 
in  which  the  road  authorities  of  the  country  are  now 
keenly  interested.  It  should  therefore  be  of  value 
to  the  latter  to  have  before  them  a  broad  review  of 
the  sources  of  supply  of  coal  tar  and  their  bearing  on 
schemes  for  the  production  of  fuel  oils  from  coal. 

The  supplies  of  coal  tar  available  at  the  present 
time  may  be  classified  as  coming  from  (1)  gasworks, 
(2)  coke  ovens,  (3)  blast 'furnaces,  (-1)  producer  plant. 
There  is  also  ;>  certain  amount  of  oil  tar  produced. 

GASWORKS    TAP,. 

The  quantity  of  coal  tar  produced  in  gasworks  in 
the  United  Kingdom  may  lie  inferred  from  the  quan- 
tities of  coal  carbonised  in  the  works.  Generallj 
speaking,  with  present  methods  of  carbonisation  the 
yield  of  tai  per  ton  of  coal  carbonised  on 
gasworks  is,  approximately,  10  gallons,  or,  say,  L12lb., 
which  i-  •-  per  cent  of  the  weight  oi  the  coal  oar- 
bonised.  According  to  the  official  returns  of  gas 
undertaking-  issued  by  the  Board  of  Trade,  the  quan- 
tity of  coal  carbonised  in  the  gasworks  of  (he  United 
Kingdom  for  the  year  1910  (or,  in  the  ease  of  gasworks 
owned  by  local  authorities,  for  the  twelve  month 
ending  March  31,  1911)  was  15,397,783  too.-.  The  pi 
duction  of  coal  tar  on  gasworks  in  1910  musl  therefore 
have  been,  approximately,  154,000,000  gallons.  In  the 
year  1900  the  quantity  of  coal  carbonised  on  gasworks 
was  13,906,288  tons,  corresponding  with  a  production 
of  coal  tar  of  about  140,000,000  gallons  per  annum. 
The  increase  in  the  production  of  tar  on  gasworks  in 
ten  year-  ha-  therefore  been  14,000,000  gallon.-,  which 
is  ,i  the  rati'  of  about  I'l  million  gallons  per  annum, 
But  tlii.-  increase  is  not  spread  uniformly  over  the 
ten   years. 

'•ally  the  same  amount  of  coal  ha-  been  car- 

I  on  gasworks  in  each  year  for  tin;  four  years 

loo7-loio,  the  required   increase   in   the  production  of 

i         I    p  irtly   by    the    adoption    of 

methods  of  working  which  afford  bigger  yield  of  ga 

'    '  i    coal,   and    partly   by   an    increase    in   the 

output   of   ca       '  The    same    forces 

arc  like  tin  at  work  during  the  ensuing  three 

or  four  years,  so  that  it,  is  improbable  that  then'  will 

be  any  very  La  in  the  animal  produi  '    m 

gasworks  up  to,  say,  the  year  U>15.  The  annual 
-"    in    the    (  '  a    of    ga.-    in    lie'   ■ 

will  pro bablj  i    a  corresponding  increase 

in  the  quant.' ;     if  coal  i    rfo i    and  it  is  on  this 

■  that  the  production  of  tar  chiefly  depends. 

■el    and    Wah'-    alone    the 
e     coal    tar    in    1910    was    about 
I  ms.    Tie-   production   of  gasworks   far 
is,    how  rated    near    the    big 

centres  oi  pop  er;    am  trenl; 

distributed  over  tie-  country— an  unfortunate  cb    ion 
id   authorities  in  purely   rural   district  . 
Thus,  in  1910,  in  the  London  district,  seven  ga.>  com- 
panies cart  -  ,[    Corr(    ponding 


with  a  production  of  about  35,500,000  gallons  of  coal 
tar.  In  Lancashire,  taking  only  those  gas  under- 
takings which  carbonised  over  10,000  tons  of  coal  per 
annum,  the  total  quantity  of  coal  carbonised  by 
ihirty-four  undertakings  was  1,892,847  tons,  corre- 
sponding with  a  production  of  about  19,000,000  gallons 
of  coal  tar.  In  the  West  Eiding  of  Yorkshire  twenty- 
six  gas  undertakings  (carbonising  over  10,000  tons  of 
coal  per  annum)  carbonised  a  total  of  1,309,420  tons  of 
coal,  corresponding  with  a  production  of  13,000,000 
gallons  of  coal  tar.  There  is  another  big  gas-producing 
area,  of  which  Birmingham  is  the  centre,  but  taking 
only  the  three  districts  of  London,  Lancashire  and 
the  West  Riding  of  Yorkshire,  which  together  have 
an  area  of  nearly  3,250,000  acres,  it  will  be  seen 
that  a  production  of  considerably  over  67,500,000 
gallons  of  tar  is  concentrated  in  them.  The  area 
represented  by  them  is  only  about  one-twelfth  of  the 
total  area  of  England  and  Wales,  whereas  the  tar  pro- 
duced is  one-half  of  the  total  production  of  tar  in 
the  gasworks  of  England  and  Wales. 

The  opposite  phase  is  seen  on  turning  to  one  of  the 
more  thinly  populated  districts  of  the  country.    Thus 


\ 

jl 

! 

1 

I 

I 

1 

1 

1 

1 

j 

t 

i 

- 

| 

: 

1 

c 

{ 

1 

' 

/ 

\ 

\ 

/ 

\ 

\ 

~N 

/ 

\ 

V 

/ 

1 

\ 

\ 

ti 

\ 

( 

J 

- 

\ 

;i 

i 

n 

r 

1 

Ji) 

A 

-\ 

x 

1 

/ 

■o 

/<- 

\ 

.'  ' 

1 

. 

"' 

'T- 

,- 

/' 

.'' 

i 

, 

■ft 

'■' 

Q       * 

K 

e; 

i 

i 

5 

1 

8 

_ 

\ 

I 

- 

5 

* 

.5 

Diagram  Showing  Average  London  Price  for 

Jar,  Pitch  and  Creosote  Oil  During 

Last  Twenty  Years. 

the  counties  of  Lincoln-hire  and  Norfolk  have  to- 
gether an  area  of  nearly  3,000,000  acres,  or  over  one- 
thirteenth  of  the  total  area  of  England  and  'Wales. 
The  total  amount  of  coal  carbonised  in  all  the  gas- 
works, including  small  ones  which  were  ignored  in 
the  case  ol  I  anca  hire  and  the  West  Eiding  of  York- 
shire, was  190,381  tons,  corresponding  with  a  pro- 
duction of  tar  of  J, 000  000  gallons.  This  is  only  ,V 
of  the  tar  production  in  the  gasworks  of  England  and 
Wales.  The  uneven  distribution  of  the  producing 
centres  of  gasworks  tar  in  the  country,  which  is 
shown  by  these  figures,  places  the  more  thinly  popu- 
lated districts  at   a   greal   disadvantage  in  regard   to 

the  use  of  tar  and  pitch  for  road  construction  and 
maintenance,  as  comparatively  heavy  charges  for 
Freight  from  the  tar-producing  centres  have  to  be  in- 
curred  by  the  districts   remote  from  them. 

The  figures  given  above  refer  only  to  the  production 
of  tar  by  ga.-  undertakings  authorised  by  statute. 
There  are  a  number  of  gasworks  belonging  to  under- 
takings not  so  authorised,  and  to  railway  companies, 
and   the  production  of    coal    tar  in   these    gasworks 
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amounts  (o  about  9,000,000  gallons  per  annum.  Taking 
this  into  account,  the  grand  total  of  coal  tar  produced 
in  gasworks  in  the  United  Kingdom  in  the  year  1910 
would  be  163,000,000  gallons. 

COKE-OVEN    TAR. 

The  production  of  coke-oven  tar  in  the  United 
Kingdom  cannot  be  estimated  so  precisely  as  that  of 
gasworks  tar.  The  coke  produced  in  ovens  in  the 
United  Kingdom  amounted  in  1910  to  11,925,115  tons, 
and  in  1911  to  11,474,174  tons.  But  by  no  means  all 
the  ovens  are  fitted  with  tar-recovery  plant,  and  the 
total  amount  of  tar  recovered  from  coke  ovens  in 
1910  appears  to  have  been  about  90,000,000  gallons.  1  f, 
however,  tar  was  recovered  from  all  the  coke  ovens 
in  the  country,  tire  production  of  coke-oven  tar  would 
amount  to  something  approaching  200,000,000  gallons 
per  annum.  It  is  in  the  conversion  of  non-recoverj 
to  recovery  ovens  that  the  best  prospects  lie  of  a 
considerable  increase  in  the  output  of  coal  tar  in  this 
country.  The  high  prices  at  present  realisable  for 
tar  and  sulphate  of  ammonia  will  encourage  the  in- 
stallation  of  by-product  recovery  coke  ovens. 

It  is  to  be  noted,  however,  that  the  coke-oven  in- 
stallations occur  only  in  a  few  districts— 68  per  cent 
of  the  oven  coke  produced  in  the  United  Kingdom  is 
made  in  Yorkshire  and  the  county  of  Durham.  The 
remainder  of  the  coke  is  produced  almost  wholly  in 
the  counties  of  Glamorgan,  Monmouth.  Lancaster, 
Stirling,  Derby,  Stafford,  Cumberland,  Lanark  ami 
Gloucester.  Hence,  even  more  than  in  the  case  off 
gas  tar,  the  production  of  coke-oven  tar  is  concentrated 
in  a  few  restricted  areas,  for  the  most  part  not  far 
removed  from  big  centres  of  production  of  ga  tar, 
bul    remote   from  purely  rural  districts. 

BLAST-FURNACE    TAR. 

The   production   and   recovery   of   blast-furnace   tar 

is  practically  restricted  to  a  small  arc.'  in  tin1  West 
of  Scotland.    From  1,500,000  to  2,000,000  tons  of  splint 

coal  are  consumed  per  annum  in  the   blasl    i ao  - 

of  the  West  of  Scotland,  and  about  35,000,000  gallons 
(if  Mast-furnace  tar  are  produced.  There  is  no  pros- 
pect of  any  considerable  increase  in  the  annual  pro- 
duction of  blast-furnace  tar. 

PRODUCER    TAR. 

This  tar  comes  from  those  gas  and  ammonia  pro- 
ducers in  which  bituminous  coal  is  used.  Many  of 
these  are  in  use  in  different  parts  of  the  country,  hut 
the  total  quantity  of  tar  yielded  by  them  is  probably 
not  very  great.  The  largest  central  producer  plant 
of  the  kind  is  that  of  the  South  Staffordshire  Mond 
Gas  (Power  and  Heating)  Company,  at  Dudley  Port. 
This  plant  towards  the  end  of  last  year  was  producing 
tar  at  the  rate  of  280  tons  per  month,  which  would 
correspond  with  an  output  of  3,360  tons,  or,  say, 
675,000  gallons  per  annum.  This  is  at  the  rate  of 
about  1901b.,  or,  say,  17  gallons  per  ton  of  coal  (bitu- 
minous slack)  used  in  the  producers.  Since  the  plant 
also  produces  about  81  lb.  of  sulphate  of  ammonia  per 
ton  of  coal  used,  there  appears  to  be  a  reasonable 
prospect  of  a  considerable  extension  in  the'  use  of 
Mond  producers  so  long  as  tar  and  sulphate  of 
ammonia  have  their  present  high  market  prices.  The 
returns  from  these  products,  at  these  prices,  appear 
sufficient  to  make  the  working  of  Mond  producers 
remunerative  close  to  the  pit's  mouth,  irrespective  of 
any  use  which  may  be  found  locally  for  the  gas.  If 
attention  were  concentrated  on  the  obtaining  of 
maximum  yields  of  tar  and  ammonia,  and  the  plant 
were  worked  at  uniform  load  solely  with  this  object. 
better  results  should  be  attained  than  at  Dudley  Port, 
where  the  load  on  the  producers  is  marie  dependent 
on  the  demand  for  gas.  It  is  likely  that,  the  pro- 
duction of  tar  from  producers  will  increase  appre- 
ciably in  the  course  of  the  next  few  years. 

OIL    TAR. 

In  addition  to  coal  tar  from  the  sources  named 
above  there  is  also  produced  from  oil  used  in  gas- 
making  a  considerable  amount  of  tar.  This  tar  falls 
into  two  classes — viz.,  that  produced  in  carburetted 
water  gas  plant  on  gasworks,  and  that  produced  in 
oil  gas  plant.  In  either  case,  however,  the  production 
of  tar  when  .separated  from  water  bears  a  fairly  con- 
stant proportion  to  the  amount  of  oil  used.  The 
quantity  of  oil  consumed  in  gas-making  by  both  the 
gas  undertakings  and  the  railway  companies  is  about 
250,000  tons  per  annum,  and  the  production  of  oil  gas 
or  carburetted  water  gas  tar  therefrom  is  about 
9.000.000  to  10,000,000  gallons. 

TOTAL   TAR    PRODUCTION. 

The  estimates  given  in  the  foregoing  for  the  pro- 


duction of  the  different  classes  of  tar  in  this  country 
when  added  give  approximately  the  total  quantity  of 
tar  produced  in  the  country,  but  so  far  as  road  main- 
tenance and  construction,  as  distinct  from  mere  dust 
abating,  are  concerned  the  quantity  of  tar  is  less 
significant  than  the  quantity  of  pitch  contained  in  it. 
The  oils  in  the  tar,  even  when  the  tar  is  applied  as 
such  to  roads  or  to  stone  for  use  on  roads,  must  be 
regarded  merely  as  the  vehicle  for  applying  the  pitch. 
On  this  account  it  becomes  important  to  consideT  the 
proportion  of  pitch  in  each  class  of  tar.  This  may 
he  taken  approximately  as  follows:  Gasworks  coal 
tar,  70  per  cent  (by  weight);  coke-oven  tar,  50  per 
cent;  blast-furnace  tar,  65  per  cent;  producer  tar,  50 
pei'  cent ;  oil  tar  40  per  cent.  The  production  of  tar, 
u;th  the  quantity  of  pitch  contained  in  it,  is  shown 
in   the   following  table:  — 

TABLE  I. 
Estimated  Pkoucciton  of  Tak  in  ike  Uniied  Kingdom  in  1910. 


Quantity  of  tar  produced. 

ritch  obtainable 
from  the  tar. 

Million  galls. 

Tons. 

Tons. 

Gasworks  coal  tar 

Coke-oven  tar    

Blast  furnace  tar 

Producer  tar      

Oil  tar       

163 
90 
35 

9 

860,000 
460,(i0() 
180,000 
16,000 
43,000 

602,000 

230,000 

117,000 

7,500 

17,200 

Total 

300 

1,558,000 

973,700 

It  must  he  remembered,  however,  that  there  are 
many  uses  of  tar,  and  that  only  a  small  proportion  of 
the  total  output  can  be  available  for  use  on  roads. 
For  instance,  of  coal-tar  pitch  about  140,000  tons  are 
ii  -i  1  per  annum  for  briquette  or  patent  fuel  making 
in  this  country,  and  there  is  a  very  large  export  trade 
in  pitch  for  the  same 'purpose.  In  estimating  the  tar 
available  for  road  use  also  it  must  be  remembered 
that,  although  all  classes  of  tar  have  been  enumerated 
in  the  foregoing  table,  they  vary  greatly  in  their 
suitability  for  use  in  road  construction  and  mainte- 
nance, quite  apart  from  the  proportion  of  pitch 
which  they  contain.  It  is  obvious,  therefore,  that  if 
the  use  of  tar  and  pitch  is  to  continue  in  road  con- 
struction, &c,  on  a  large  scale,  it  is  eminently  de- 
sirable, from  the  road  authority's  standpoint,  that 
fresh  sources  of  tar  should  be  opened  up.  It  has  been 
shown  that  an  appreciable  increase  may  be  antici- 
pated from  coke  ovens  and  a  smaller  increase  from 
producers.  The  schemes  which  in  recent  years  have 
attracted  attention  for  the  production  of  semi-coke 
for  use  as  a  domestic  fuel  in  place  of  raw  coal  with 
sulphate  of  ammonia  and  tar  or  oils  as  by-products, 
become  interesting  as  affording  a  possible  supply  of 
largo  quantities  of  tar  and  pitch,  in  addition  to  the 
fuel  oils  in  regard  to  the  production  of  which  these 
schemes  have  been  more  prominently  brought  before 
the  public.  But  in  connection  with  all  such  schemes 
it  must  be  remembered  that  the  production  of  tar  or 
oil  by  the  destructive  distillation  of  ordinary  bitu- 
minous  coal  is  commercially  practicable  only  if  the 
bulk  of  the  other  products  of  the  process — viz.,  coke, 
gas  and  ammonia — can  be  disposed  of  at  good  prices 
or  utilised  on  the  spot. 

COAL  TAR  AND   COAL  OIL  IN  THE  EIGHTEENTH   CENTURY. 

The  early  attempts  at  manufacturing  tar  or  oil  from 
coal  appear  to  have  been  commercial  failures  because 
the  other  products  were  not  adequately  utilised. 
Thus,  prior  to  the  period  when  coal  was  first  car- 
bonised for  the  manufacture  of  gas  for  public  supply, 
a  pamphlet,  dated  1785,  entitled  "Account  of  the 
Qualities  and  Uses  of  Coal  Tar  and  Coal  Varnish," 
tells  us  that  "  The  (ninth)  Earl  of  Dundonald,  in  1780, 
discovered  a  new  and  easy  method  of  extracting  tar 
from  coal."  The  method  was  patented,  and  the  pam- 
phlet mentions  that  besides  the  coal  tar  other  articles 
were  "  made,  either  immediately  from  coal  or  produced 
in  processes  that  are  connected  with  Lord  Dundonald's 
discovery,"  such  as  pitch,  essential  oil  of  coal,  coal 
oil,  cinders  (coke),  lampblack,  volatile  alkali  (ammo- 
nia) and  sal  ammoniac.  "Rosin,  dissolved  in  essen- 
tial oil  of  coal,"  made  "coal  varnish,"  which  "is  pre- 
ferable to  turpentine  varnish,  inasmuch  as  the  oil 
that  it  is  made  of  is  lighter  and  more  penetrating 
than  oil  of  turpentine."  "Coal  oil,  when  rectified, 
may  be  used  to  advantage  in  painting,  to  dilute  or 
thin  down  lintseed  oil." 

It  is  clear  from  these  quotations  and  other  lines  in 
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the  pamphlet  that  Lord  Dundonald  produced,  by  the 
distillation  of  coal  at  low  temperature?,  a  light  coal- 
tar,  from  which  various  fractions  were  obtained.  He 
appears  to  have  mixed  steam  witli  the  volatile  pro- 
ducts of  distillation,  and  obtained  the  various  frac- 
tions by  serial  condensation  rather  than  by  collecting 
the  whole  of  the  condensable  products  together  and 
subsequently  separating  them  by  fractional  distilla- 
tion. Anyhow,  he  obtained  a  light  coal-tar  naphtha, 
which  served  as  a  substitute  for  turpentine,  a  heavier 
coal  oil,  coal  tar.  which,  when  "boiled  to  a  proper 
consistence."  was  better  than  common  tar — i.e.,  Stock- 
holm or  wood  tar— for  the  preservation  of  woodwork 
and  ironwork,  pitch,  and  a  semi-coke  which  he  termed 
cinders.  Stress  is  laid  on  the  waterproofing  qualities 
of  the  coa!  tar,  in  which  connection  surveyors  will 
be  interested  to  learn  from  the  pamphlet  that  "As 
raw  coal  tar  penetrates  stone  to  a  considerable  depth, 
it  may  be  used  for  doing  over  houses  that  are  built 
of  a  porous  stone,  apt  to  transmit  the  rain  or  moisture 
through  the  walls  of  the  house.  If  the  colour  of  the 
tar  should  be  an  objection,  the  house  may  be  harled, 
or  cast  with  small  gravel  and  lime,  and  afterwards 
whitewashed.  Lime  takes  better  band  or  hold  on 
stone  payed  with  coal  tar  than  on  raw  stone.  Coal 
tar  may  be  used  for  doing  over  tiles  to  prevent  them 
from  imbibing  moisture    or  wasting  by  the  weather." 

In  view  of  these  observations  it  may  be  surmised 
that  if  w-aterproofed  road  surfaces  had  been  called 
for  in  1785  the  Earl  of  Dundonald  would  have  pro- 
ceeded to  recommend  his  coal  tar  to  road  surveyors 
as  the  be=t  waterproofing  agent. 

The  Earl  of  Dundonald's  process  becomes  specially 
interesting  at  the  present  time  because  it  may  be 
regarded  as  the  forerunner  of  all  processes  for  the 
production  of  fuel  oils,  semi-coke  and  ammonia  from 
coal,  with  gas  as  a  quite  subsidiary  or  negligible  by- 
product. His  "essential  oil  of  coal"  had  nil  tlie 
qualities  of  a  crude  motor  spirit ;  his  coal  oil  those  of 
a  heavier  fuel  oil;  his  "cinders"  those  of  a  semi-coke, 
or  "coalite"  type  of  sol;d  fuel,  and  his  pitch  those  of 
a  coal-tar  bitumen.  His  process  failed  to  achieve 
commercial  success,  probably  because  attention  had 
been  concentrated  on  the  production  and  sale  of  tar 
and  tar  oils.  Perhaps  no  good  market  could  be  found 
near  the  works  for  the  "  cinders  "  or  semi-coke  which 
was  also  produced,  and  certainly  no  attempt  appears 
to  have  been  made  to  utilise  the  gas  which  must 
have  been  given  off  in  the  process. 

COAL    TAB    IN    THE    NINETEENTH    CENTURY. 

After  the  failure  of  the  Earl  of  Dundonald's  venture 
coal  tar  ceased  to  he  a  commodity  until  it  was  pro- 
duced as  a  by-product  on  gasworks.  The  first  gas- 
works for  public  supply  was  established  in  London 
in  1812,  and  the  coal  tar  produced  in  the  early  days 
of  the  gas  industry  has  been  described  by  Accum 
in  his  "Practical  Treatise  on  Gas  Lighting,"  published 
in  1815.  The  specific  gravity  of  this  tar  was  slightly 
above  that  of  water,  and  the  amount  of  tar  obtained 
per  ton  of  Newcastle  coal  carbonised  was  from  110  lb. 
to  1351b.,  or  about  11  gallons  to  13V  gallons.  The 
extracting  of  tar  by  the  apparatus  of  the  day  was. 
however,  very  imperfect,  and  no  doubt  the  yield  of 
tar  has  been  understated.  The  tar.  on  distillation, 
yielded:  — 

Aromoniacal  liquor 2R0to  2o'5  per  cent  by  weight 

Essential  oil  or  naphtha  ..  26'0  to  26'5         ,,  ,, 

Pitch         46-0to48U 

Accum  gave  directions  for  firing  the  still  in  order 
to  avoid  the  boiling  up  of  the  tar.  The  essential  oil 
obtained  was,  he  said,  known  to  colourmen  by  the 
name  of  oil  of  tar,  and  was  "a  yellowish  inferior  kind 
of  oil  of  turpentine,  which  is  very  useful  in  painting 
ship3,  or  making  varnishes,  and  other  ooaxse  outdoor 
work.  As  to  the  pitch,  "A  subsequent  fusion,  with  a 
gentle  heat,  converts  the  coal  pitch  into  a  .substance 
-ing  all  the  characters  of  asp7iaUum." 

These  and  other  particulars  given  by  Accum   Lndi- 
at  the   gas   tar  of   1815   was  very   different   in 
character  from  the  bulk  of  the  gas  tar  of  the  present 
day.       It    was    a  :lure    tar,    containing    a 

large  proportion   of   naphtha   or   light    oil,   which    by 
ton  would  have  given  a  large  yield  of  motor 
spirit.    The  light  oil  wo  ave  contained  much 

of  the  benzine  and  other  aromatic  hydrocarbons  which 
'he  light  oil  of  modern  coal  tar  the  chief  part 
of  its  value  to  the  tar  prod  irks,  and  any  ben- 

zine which  it  did  contain  would  have  been   difficuli 
of  separation  from  other  hydrocarrj 
But  as  a  material  for  the  preparation  of  motor  spirit 
the  coal-tar  naphtha  of  1815  would  have  been  as  good 
or  better  than   the  light  oil  of  ordinary   coal   tar  of 


the  present  day,  and  the  remaining  tar  oil  would  have 
been  better  than  modern  coal-tar  creosote  for  use  as 
a  fuel  in  Diesel  engines,  or  as  a  vehicle  or  solvent  for 
pitch  for  use  in  road  construction.  The  pitch,  too, 
would  have  been  much  superior  to  modern  coal-tar 
pitch  as  a  binding  agent,  and,  indeed,  more  like  the 
asphaltum  to  which  Accum  compared  it. 

Coal  tar,  however,  was  but  little  appreciated  in  the 
early  days  of  the  gas  industry,  and  the  designers  of 
gas-making  plant  set  themselves  to  increase  the  yield 
of  gas  by  gasifying  as  much  as  possible  of  the  tar. 
either  when  already  formed  or  while  only  in  the 
course  of  formation.  In  the  last  century  there  have 
been  periods  in  which  edal  tar  has  become  relatively 
valuable,  and  in  which  it  might  have  been  a  com- 
mercial proposition  to  carbonise  a  certain  amount  of 
coal  for  the  sake  of  the  tar  mainly  and  of  the  coke 
and  ammonia  incidentally.  But  during  the  last  ten 
years  of  the  nineteenth  and  the  first  ten  years  of  the 
twentieth  century  coal  tar  has  generally  been  worth 
little  or  no  more  than  its  value  as  a  fuel.  In  the  last 
two  or  three  years,  however,  the  market  value  of 
coal  tar  has  been  steadily  ri-ing,  and  there  is  no 
indication  that  the  peak  has  yet  been  reached.  The 
consumption  of  tar  and  tar  products  for  road  treat- 
ment has  been  chiefly  responsible  for  this  rise,  though 
there  is  also  a  continually  increasing  demand  for  tar 
and  pitch  in  the  briquette  or  patent  fuel  industry. 
It  thus  has  become  important  to  consider  whether 
coal  taT  and  coal  oil  are  passing  from  the  category 
of  by-products  to  that  of  chief  products;  and,  if  so, 
whether  there  is  now  scope  for  the  introduction  of 
new  processes  (or  pronounced  modification  of  exist- 
ing processes)  of  which  one  of  the  principal  objects 
is  the  obtaining  from  coal  of  a  large  yield  of  tar  of 
good  quality. 

RELATIVE     POSITION     OF     TAR     AND     OTHER     PRODUCTS 
OF  DISTILLATION   OF   COAL. 

A-  tri  the  position  of  tar  among  the  products  of 
the  distillation  of  coal,  it  may  be  said  that,  whereas 
ten  years  ago  in  London  the  receipts  from  tar  paid 
5  per  cent  of  the  manufacturing  cost  of  coal  gas,  now 
they  pay  over  10  per  cent,  and  amount  to  one-third 
of  the  receipts  from  the  sale  of  coke  on  gasworks.  The 
yield  of  tar  in  gasworks  practice  at  the  present  time 
averages  about  10  gallons  per  ton  of  coal  carbonised. 
So  long  as  this  yield  is  not  appreciably  increased 
(and  an  increased  yield  of  tar  would  imply  a  decreased 
yield  of  gas  per  ton  of  coal),  it  is  unlikely  that  the 
receipts  from  tar  on  gasworks  will  amount  to  more 
than  12A  per  cent  of  the  manufacturing  cost  of  the 
gas.  On  modern  gasworks  tar  is,  and  is  likely  to 
remain,  a  product  subsidiary  to  both  gas  and  coke, 
but  at  prevailing  market  prices  having  a  rather 
greater  revenue  value  than  the  ammoniacal  by- 
products. Gas  tar  may  therefore  be  regarded  as  a 
by-product,  the  yield  and  quality  of  which  are  in 
themselves  quite  subsidiary  to  the  production  of  the 
requisite  quantity  of  suitable  gas.  The  yield  and 
quality  of  the  tar  from  coke  ovens  are  similarly  sub- 
sidiary to  the  production  of  the  requisite  quant ity 
of  suitable  coke.  The  production  of  blast-furnace  tar 
is  also  incidental,  and  its  yield  and  quality  are  quite 
subsidiary  to  the  main  purpose  of  blast-furnace  work- 
ing. With  producers  using  bituminous  coal,  however, 
the  receipts  from  tar  may  be  proportionately  greater, 
though  much  inferior  to  those  from   ammonia. 

For  instance,  figures  given  recently  by  Mr.  H.  A. 
Humphrey  show  that  Mond  producers  at  Dudley  Port, 
which  are  operated  according  to  fluctuations  in  the 
demand  for  gas,  yield  on  the  average  1901b.  (or,  say, 
17  gallons)  of  tar  and  81  lb.  of  sulphate  of  ammonia 
per  ton  of  coal.  The  coal  used  is  a  bituminous  slack 
from  which,  according  to  Mr.  Humphrey's  curves, 
about  112.000  cub.  ft.  of  gas  are  made  per  ton.  On 
tin-  basis  it  appears  that  the  receipts  from  the  tar 
and  sulphate  of  ammonia  average  about  10s.  2Jd.  p<  r 
ton  of  coal,  which  costs  about  7s.  4^d.  delivered  at 
the  works.  It  is  evident,  as  has  been  already  indi- 
cated, that  90  long  as  the  present  high  prices  of  tar 
and  sulphate  of  ammonia  prevail,  it  should  he  pos- 
sible at  a  pit's  mouth,  where  suitable  bituminous 
slack  of  high  nitrogen  content  is  obtainable  cheaply, 
to  secure  profitable  working  of  producers  sol 
their  output  of  tar  and  ammonia.  In  order  to  attain 
Hie  best  results  in  this  respect,  however,  the  quality, 
yield  and  utilisation  of  the  gas  from  the  producer 
should  he  as  entirely  subordinate  to  the  working  of 
the  latter  as  are  'the  production  and  utilisation  of 
blast-furnace  gas  to  the  working  of  a  blast  furnace. 
But  producers  established  with  the  object  of  furnish- 
ing  tar    and    ammonia    as    the    chief   products    from 
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bituminous  slack  could  hardly  be  worked  on  a  paying 
basis  if  the  price  obtainable  for  sulphate  of  ammonia, 
Eel]  below,  say,  £12  10s.  a  ton.  Since,  however,  even 
in  the  last  ten  years,  the  piice  of  sulphate  I 
quently  been  considerably  lower  than  this  figure,  it 
is  evident  that  a  source  of  tar  which  is  dependent  for 
it-  continuance  primarily  on  the  maintenance  of  a 
high  price  of  sulphate  is  not  one  on  which  much 
reliance  may   be  placed  for  future  supplies.. 

The  tax  generally  obtained  from  producers  at  the 
present  time  is  no-1  however,  so  suitable  as 
coke-oven  tar  fox  use  in  road  construction.  It  more 
nearly  resembles  blast-furnace  tar,  in  that  it  contains 
a  huh  proportion  of  tar  acids  and  comparatively  little 
bituminous  matter  or  pitch  of  high-binding-  quality. 
Hut  some  improvement  might  be  effected  in  both  the 
yield  and  qualify  of  the  tar  if  the  producers  were 
operated  with  this  object  as  secondary  only  to  that 
of  obtaining  the  highest  practicable  yield  of  sulphate 
of  ammonia.  From  a  ton  of  ordinary  bituminous 
slack,  however,  a  yield  of  20  gallons  of  tar  i-  aboul 
the  maximum  that  may  be  anticipated  with  the  pro- 
ducer type  of  plant. 

Modifications  of  the  carbonising  plant  and  modi'  of 
working  on  gasworks  are  being  introduced  which  are 
giving  a  slightly  increased  yield  of  coal  tar.  and  that 
of  lower  specific  gravity  than  the  coal  tar  generally 
produced.  Tin-  tar  contain-  less  tree  carbon  and 
naphthalene  than  ordinary  gas  tar,  but  it  yields  less 
pitch,  so  that  for  most  modes  of  using  tar  in  road 
construction  and  preservation  it  does  not  go  so  far  as 
the  same  bulk  of  ordinary  gas  tar.  No  modification 
of  gasworks  plant  or  mode  of  working  which  is  now- 
being  introduced  or  even  seriously  entertained  is 
likely  to  give  a  higher  yield  of  pitch  per  ton  of  coal 
carbonised  than  is  at  present  obtained,  though  the 
pitch  may  be  superior  in  that  it  may  contain  less 
free  carbon. 

FLUCTUATIONS     IN    THE    TRICE    01'    TAR    AND    PITCH. 

The  commercial  success  of  processes  in  which  coal 
is  carbonised  at  low  temperatures  with  the  object 
of  obtaining  a  semi-coke  of  the  coalite  class,  and  the 
largest  attainable  yields  of  tar  or  oil  and  sulphate  of 
ammonia  will  depend  mainly  on  a  good  market  being 
secured  for  the  semi-coke,  and  on  the  prices  of  tar 
and  sulphate  being  maintained  at  something  ap- 
proaching their  present  high  level.  To  what  extent 
the  market  prices  of  gas  tar,  pitch  and  ereo-ote  oil 
have  fluctuated  in  the  last  twenty  years  may  be  seen 
from  the  diagram  on  p.  390,  which  shows  the  average 
London  price  for  each  commodity  for  each  year. 
(The  average  ha,s  been  deduced  in  each  case  from  the 
figures  given  in  the  market  reports  in  the  Journal 
of  Gas  Lighting  for  the  first  week  in  March,  June, 
September  and  December.)  It  will  be  noticed  that 
the  market  for  these  products  is  extremely  fickle,  aid 
it  remains  to  be  seen  whether  the  new  demand  for 
them  for  use  in  road  construction  will  serve  to  prevent 
a  recurrence  of  the  bad  slumps  of  1892-93,  1897-98,  and 
1908.  Probably  no  such  slump  will  occur  for  some 
years  ahead  owing  to  this  new  demand.  The  gasworks 
output  of  tar  cannot  be  increased  or  decreased  to  any 
considerable  extent  according  to  the  variations  in 
the  market  price,  but  a  high  price  tends  to  stimulate 
the  recovery  of  tar  from  coke  ovens  and  blast  fur- 
naces. The  number  of  ovens  and  furnaces  in  action 
at  any  period  depends,  however,  on  other  industrial 
conditions,  and  hence  the  quantity  of  tar  from  these 
sources  also  cannot  be  greatly  increased  merely  to 
meet  an  increased  demand  for  it.  Undoubtedly  the 
development  of  sources  of  tar.  the  output  of  which 
could  be  varied  according  to  the  variations  in  the 
demand  for  tar,  would  have  a  greatly  steadying  effect 
on  the  market  prices  of  tar.  Bxit  the  development  of 
low-temperature  carbonisation  processes  must  depend 
on  fairly  good  prices  being  obtainable  for  the  semi- 
coke  and  sulphate  of  ammonia  as  well  as  for  the  tar 
ax  coal  oil  which  they  yield. 

LOW-TEMPERATURE     DISTILLATION     OF     COAL. 

The  author  does  not  propose  to  refer  to  the  relative 
merits  of  the  different  systems  for  obtaining  products 
by  the  low-temperature  distillation  of  coal,  but  merely 
to  indicate  the  objects  which  they  have  in  common 
and  the  conditions  which  he  believes  to  be  essential 
to  the  commercial  success  of  any  low-temperature 
distillation  scheme.  The  scheme  differs  essentially 
from  a  producer  process  in  that  semi-coke  will  be 
formed  in  large  and  gas  in  small  amount,  whereas  in 
the  producer  gas  is  formed  in  large  amount  and  coke 
scarcely  at  all.  A  plentiful  supply  of  cheap  bitu- 
minous coal  or  slack  is  requisite  in  both  cases ;   but 


whereas  the  producer  gas  may,  if  no  use  or  market 
can  be  found  for  it  without  large  expenditure  of 
capital  on  thorough  cleansing  and  distribution  to 
ance,  be  burnt  to  waste  or  blown  away  on  the 
spot,  the  semi-coke  from  a  distillation  process  is  no-1 
so  readily  disposed  of  as  a  waste  product.  It  is 
practically  essential  that  distillation  plant  should  be 
established  only  in  places  where  a  ready  market  is 
available  for  the  semi-coke.  It  may  he  argued  thai 
if  the  plant  is  at  the  pit's  mouth  the  freight  charges 
are  levied  on  the  semi-coke  instead  of  on  coal  to 
ai!  town  markets  which  will  accept  the  former  m 
place  of  the  latter,  but  the  charges  are.  in  reality, 
higher  for  the  semi-coke  because  the  mass  or  weight 
of  it  i-  much  less  than  that  of  the  coal  which  a 
given  railway  truck  or  ship's  hold  can   contain. 

Thus,  for  a  given  fuel  value  transport  charges  are 
higher  than  for  coal,  while  all  cellars,  scuttles,  grates, 
quire  more  frequent  replenishing.  Hence  the 
semi-i  oke  must  offer  some  very  real  advantage  to  the 
consumer  over  coal— may  be  in  lower  price  per  ton 
(which  means  still  lower  value  than  coal  at  the  point 
of  production),  or  may  he  m  freedom  from  -soot  for- 
mation or  some  oilier  aesthetic  superiority  on  com- 
bustion, [t  is  difficult  to  gauge  to  what  extent  con- 
sumers will  pay  for  any  real  or  fancied  ga  u-  in  the 
latter  direction,  and  hence  to  be  on  the  sate  side  the 
semi-coke  should  be  valued  at  the  place  of  production 
at.  -ay,  25  per  cent  less  per  ton  than  the  value  there- 
of house  coal  0f  g |  quality.    The  yield  of  semi-coke 

from  a  ton  of  coal  is  rather  greater  than  the  yield  of 
coke  on  gasworks.  The  yield  of  sulphate  of  ammonia 
can  never  approach  that  obtainable  from  the  same 
coal  by  prod-  ses,  but  should  considerably 

exceed  that  realised  on  gasworks.  The  yield  of  gas  will 
be  only  one-third  to  one-half  that  now  obtained  from 
a  ton  of  coal  on  gasworks,  and  in  most  situations  it 
seems  likely  that  the  best  use  for  the  gas  will  be  to 
burn  it  for  heating  the  distillation  vessels  and  at  the 
works  power  station,  after  ammonia,  tar,  light  oils 
(benzol,  &c.)  have  been  extracted  from  it  as  completely 
as  possible.  The  yield  of  tar,  oil,  &c.,  will  be  con- 
siderably greater  per  ton  of  coal  than  on  gasworks, 
and  appreciably  greater  than  in  producers.  More- 
over, these  products  will  give  a  bigger  yield  of  motor 
spirit  and  heavy  fuel  oil  than  gasworks  tar,  but  much 
less  pitch.  The  fuel  oils  will  be  of  better  quality 
than  ordinary  coal-tar  oil-  for  use  both  as  fuel  and 
as  solvents  or  vehicles  for  pitch  for  road  use,  and  the 
pitch  will  be  an  artificial  bitumen  of  high  grade. 
Though  the  tar  or  crude  oil  will  contain  less  pitch 
than  gasworks  tar,  yet,  owing  to  the  greater  amount 
of  the  tar  or  crude  oil  obtained  per  ton  of  coal  dis- 
tilled, the  yield  of  pitch  per  ton  of  coal  will  be  gn  itei 
than  on  gasworks.  It  is  this  fact  which  give-  the  low- 
temperature  distillation  schemes  their  chief  u 
to  road  authorities. 

Provided  the  tar  and  sulphate  of  ammonia  can  be 
sold  at  something  approaching  their  present  mavk<  I 
values,  and  provided  the  semi-coke  can  be  sold  at  or 
near  the  point  of  production  for  not  less  than  75  per 
cent  of  the  price  payable  at  the  same  spot  for  the  same 
weight  of  goo.2  oal,  there  seems  to  be  good  reason  to 
suppose  that  a  scheme  tor  the  low-temperature  dis- 
tillation of  coal  could  be  worked  on  a  paying  basis 
in  many  localities   if  the   plant  for   the  process  were 

of  good   design.    By   g I   design    the    author  means 

that  the  plant  must  admit  of  coal  being  distilled  to 
the  required  degree  at  no  greater  expenditure,  on 
account  of  capital  charges,  power  and  wages,  than  the 
corresponding  expenditure  on  the  carbonisation  of  the 
same  weight  of  coal  on  gasworks.  Obviously,  any 
plant  which  does  not  allow  the  coal  to  be  charged 
into  the  distillation  vessels  and  the  semi-coke-  re- 
moved from  them  entirely  by  mechanical  means  is 
unlikely  to  fulfil  this  condition. 


Tar  Spraying.— Tenders  of  the  British  Tar  Spray- 
ing and  Eoad  Construction  Company,  30  Baldwin- 
S'treet,  Bristol,  for  tar  spraying,  have  been  accepted 
by   the   Warwick:  and  Glamorgan  County  Councils. 

Vacuum  Cesspool  Emptying  Plants.— With  regard 
to  the  claim  of  Messrs.  Merryweather  &  Sons. 
Limited — quoted  in  our  issue  of  the  14th  inst. — that 
they  were  the  first  to  exploit  the  vacuum  cesspool 
emptying  system  in  this,  country,  about  fifteen 
year-  ago,  Messrs.  George  Waller  &  Son,  Phoenix 
ironworks.  Stroud,  Glos.,  write  pointing  out  that 
they  supplied  vacuum  cesspool  emptying  plant-  to 
Tunbridge  Wells  in  the  early  part  of  1884. 
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Southampton's  Open -Air  Swimming  Bath. 

FERRO-CONCRETE    WORK.* 

By   J.  A.   CROWTHER,  assoc.m.inst.c.k.,  Borough  Surveyor. 


K  bath,  winch  was  constructed  some  years  before 
the  writer  of  this  paper  came  to  the  town,  was 
presented  to  the  Southampton  Corporation  by  Mr. 
Tankerville  Chambeiiayne,  Member  of  Parliament  for 
the  borough.  The  bath  was  originally  156ft.  by  30ft., 
and  had  a  depth  of  G  ft.  The  ground  proved  to  be 
very  treacherous,  and  two  forces  had  bo  be  provided 
lor:  (1)  When  the  tide  is  out  and  the  hath  full  of 
water;  (2)  when  the  tide  is  high  and  the  bath  empty. 

The  Itchen  is  a  tidal  river,  and  the  bath  was  and 
is  filled  by  the  rising  tide.  It  is  evident  that  the 
bath  must"  be  securely  anchored  to  the  bed  of  the 
river  to  ensure  it  remaining  in  position  when  the 
bath  Ls  empty  and  a  high  tide  prevailing. 

Soon  after  the  old  bath  was  brought  into  use,  cracks 
in  the  walls  and  floors  developed  to  such  an  extent 
that  it  was  found  to  he  impossible  to  keep  the  water 
in  the  bath  when  the  tide  was  out.  Tests  were  made 
by  closing  the  inlet  valve  and 
allowing  the  tide  to  rise  outside. 
The  result  -was  that  as  the  tide  rose 
a  distinct  tremor  could  be  felt  by 
any  person  standing  on  the  edge  of 
the  bath.  Again,  wooden  wedges 
loosely  inserted  at  low  water  and 
with  'the  inlet  valve  closed  could 
n,,t  be  withdrawn  by  hand  when 
thr  tide  had  risen. 

Under  these  circumstances  the 
author  could  not  advise  the  town 
council  that  it  would  be  safe  to 
use  the  hath  even  when  there  Was 
sufficient  water  in  it.  In  February, 
L903,  he  submitted  to  the  Baths 
Committee  two  schemes  for  recon- 
structing the  hath,  bearing  in  mind 
and  attempting  to  provide  for  the 
two  forces  referred  to.  Scheme  i 
was  for  ordinary  elm  piles  with  a 
concrete  superstructure;  Scheme  2 
was  for  ordinary  ferro-concrete  on 
the  Hennebique  system  throughout. 
The  estimate  for  Scheme  1  was 
CI 069,  and  that  tor  Scheme  2  £970, 
and  as  the  difference  in  the  esti- 
mated cost  was  so  small,  the  author 
advised  the  town  council  to  accept 
Scheme  2  (being  now,  from  a  variety 
',,  oauSes,  distinctly  of  opinion  that 
ferro-concrete  work  will  last  as  long 
or     longer     than     ordinary     timber 

On  account  of  expense  and  tne 
necessity  for  obtaining  better  foun- 
dations it  was  decided  to  construct 
the  new  bath  of  less  dimensions 
than  the  fir,!  one,  and  the  desired 
end  was  obtained  by  curtailing  the 
□  of  the  hath  into  the  river. 
Thr  dimens  ons  od  the  hath  are 
7.-,  it  by  30ft.  with  a  depth  at 
Sf'dS,  end  of  7  ft.  and  at .  the  shaBow  end 
I  ,,  (iill.,  the  filter  or  steaming  chamber  being 
-Oft  bv  10  ft.  The  greater  part  of  the  old  hall,  was 
removed,  but  the  side  walls  of  the  remamder  were 
left  -o  as  to  provide  a  promenade  for  the  new  part, 
<-are  being  taken  to  ensure  the  proper  bonding  ol  the 
old  and  new  work. 

METHOD     OF     CONSTRUCTION. 

The   whole   bath   and   filter   are   carried   on   No.   22 

[erro-  piles,   Win.  by    14  in.   by  32    it.    long, 

5  in    by  Win.  ferro-concrete  beams,  4ft.  10m.  centre 

Laid     longitudinally,    and    7m.     by    Mm. 

-concrete    cross-beams    laid    9  ft.  4  m.    centre   to 

centre      'I  !  provides  that  in  the  driving 

of   the  piles   they   must  not  exceed    Jin.   set    with    a 

,   falling  30  in.  for  the  last   ten  blows. 

The    set   of   every   pile   was   carefully  observed    and 

hereunder  will  be  found  a  few  examples:  — 

No.  of  pile.        Length  of  pile.        Length  driven  Bet. 


It  will  he  noted  that  although  the  piles  were  made 
32ft.  in  length  the  distance  driven  was  from  26  ft.  9  in. 
to  28  ft.  9  in.,  at  which  depth  we  obtained  the  re- 
quired resistance.  The  concrete  was  then  stripped  off 
the  projection  portion  of  the  piles  and  the  steel  bars 
bent  over  and  thoroughly  interlaced  with  the  hori- 
zontal and  cross  beams. 

The  floor  and  walls  are  4',  in.  thick.  The  concrete 
walls  of  the  old  bath  (before  referred  to  as  being 
left  as  a  promenade)  are  carried  on  the  cross-beams, 
which  are  continued  through  the  heads  of  the  piles 
and  about  15  in.  under  the  old  walls.  A  chase  is 
then  cut  vertically  in  the  old  concrete  wall,  and  the 
cross-beam  continued  upward  on  this  chase  as  a 
counterpart.  The  steelwork  of  the  whole,  the  piles, 
beams,  floor  and  sides  are  all  tied  together,  and  inter- 
laced by  means  of  straps  and  the  main  bars,  so  bhat 
the  whole   is  securely   bound   together. 


II 
12 
13 

1  1 


:vi'    (f 

32'     0" 

'■VI'     0" 


28'  9" 

2S'  0" 

L'7'  6" 

20'  9" 


Open-Aih  Swimming  Bath,  Northam,  Southampton. 


The  piles  were  made  in  wooden  moulds  laid  hori- 
zontally, and  each  pile  was  made  up  of  four  bars 
of  1',-in.  diameter,  running  the  entire  length  of  the 
pile,  these  being  braced  together  with  links  or  stirrups 
tV-in.  diameter.  The  ironwork  was  first  placed  in 
position  so  as  to  leave  a  space  of  about  \\  in.  and  not 
less  than  l  in.  between  the  iron  and  wood  framing, 
■  ii  thai  the  concrete  might  entirely  surround  the  metal 
and  preserve  it  from  the  action  of  sea  water.  The 
mi. old  was  then  tilled  up  and  carefully  punned  so 
as  to  make  a  .solid   mass. 

The  piles  were  turned  in  about  fourteen  days,  and 
then  left  for  further  drying.  When  considered  suffi- 
ciently set  or  hardened,  the  tiles  were  placed  in  an 
upright  position  for  driving;  in  this  position  the 
atmo  phere  could  play  on  all  four  sides  of  the  pile 
and  so  quicken  the  process  of  seasoning.  While  in 
,  i >  ertical  position  each  pile  was  watered  every  day 
before  being  driverk  As  it  was  necessary  to  complete 
the  work  as  soon  as  possible,  some  piles  were  made 
up   with   an   aggregate   of  3  to  1,  and    driven  three 
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weeks  after  being  made.  These  piles  showed  no  signs 
•  >i  Fracture.  Hie  specification  provided  that  the  con- 
crete for  piles  should  have  an  aggr<  gate  nf  5  to  1,  and 
thai  Eor  sides,  floor  and  beams  4  to  1.  The  specification 
for  concrete  was  very  stringent,  but  the  author  does 
not  propose  to  enlarge  upon  that  part  beyond  saying 
that  all  the  cement  was  carefully  watched  and  tested, 
care  being  also  taken  to  secure  a  clean  aggregate. 

Siemens-Martin  mild  steel  was  used  in  the  ferro- 
concrete construct  ion. 

It  was  stipulated  that  a  test  piece,  IJ-in.  diameter, 
should  be  capable  of  bearing  a  ten  ile  strain  not 
less  than  32  tons  per  square  inch  of  sectional  area, 
and  that  the  elongati  >n  of  such  a  test  piece  sin.  in 
length,  when  subject  to  such  a  strain,  should  not  be 
less  than  ii  per  cent  or  more  than  2.~>  per  cent  before 
fracture;  further,  that  a  test  piece,  IJ-in.  diameter, 
after  being  heated  to  a  low  cherry  red  and  cooled  in 
water  at  a  temperature  of  80  deg.  Fahr.,  should  be 
capable  of  being  bent  in  a  press  without  showing  signs 
of  fracture  until  the  radius  of  the  curve  of  the  inner 
aide  of  the  test  piece  should  not  exceed  l\  times  the 
thickness  of  the  test  piece. 

Well  knowing  the  difficulty  of  securing  good  con- 
crete work  in  tidal  waters,  and  as  we  have  to  contend 
with  four  tides  every  day,  one  conversanl  with  this 
class  of  work  will  recognise  the  importance  the  author 
attached  to  securing  a  good  contractor  and  a  stringent 
t-pecification,  both  as  to  workmanship  and  materials. 
The  first  was  secured  by  adopting  the  Hennebique 
system  of  construction,  as  this  firm  insist  upon  their 
work  being  carried  out  by  licensed  contractors,  which, 
of  course,  means  that  none  but  good,  experienced  men 
would  be  employed,  and  this  we  secured  in  Mr.  F. 
Grace,  a  Southampton  contractor.  The  specification 
provided  that  upon  the  completion  of  the  work  the 
bath  was  to  be  charged  with  water  to  high-water 
highest  spring  tide,  and  to  remain  so  for  at  legist 
forty-eight  consecutive  hours.  Then  it  was  to  he  left 
completely  empty  for  the  same  period,  and  to  remain 
perfectly  watert;ght  and  sound  in  every  detail  under 
these  conditions  before  the  engineer  gave  his  certifi- 
cate as  to  final  completion.  The  contractor  had  to 
maintain  the  bath  in  the  same  watertight  condition 
for  a  period  of  twelve  oalendar  months.  Although  the 
contractor  experienced  great  difficulty  in  doing  this, 
he  succeeded,  and  left  the  hath  as  specified. 


Lichfield  Sewerage  Extensions.— The  Sanitary  Com- 
mittee of  Lichfield  Corporation  reported  recently  that 
the  whole  of  the  sewerage  extensions  on  the  outskirts 
of  the  city  had  been  completed  at  a  cost  slightly  under 
the  estimate  of  £3,350,  and  Mr.  Deacon  said  he  thought 
the  congratulations  of  the  council  and  city  were  due 
to  Mr.  W.  B.  Chancellor,  the  city  surveyor,  for  the 
manner  in  which  the  work  had  been  carried  out. 
Almost  insurmountable  difficulties  had  been  met  with, 
but  they  had  been  successfully  overcome,  so  that  a 
very  efficient  little  scheme  had  been  provided  in  the 
Barry  Hill  district,  and  to  have  kept  the  cost  within 
the  estimate  was  a  great  credit  to  their  surveyor. 

"The  Surveyor's"  Coming-of-Age.  — -Mr.  Edward 
Willis,  engineer  and  surveyor  to  the  Chiswick  Urban 
District  Council,  writes:  "May  I  add  any  congratu- 
lations to  those  you  have  already  received  from  so 
many  engineers  and  surveyors  ?  I  have  been  a 
subscriber  to  your  paper  for  many  yeans,  and  have 
on  several  occasions  'referred  to  my  bound  copies. 
1  sincerely  trust  that  The  Surveyor  will  continue 
to  advance  the  interests  of  the  profession  in  the 
future  as  it  has  done  in  the  past,  and  should  its 
high  standard  of  efficiency  be  continued,  there  is 
little  doubt  that  its  future  will  be  even  more  suc- 
cessful than  its  past  career."  Mr.  Wm.  C.  Clifford 
Smith,  engineer  to  the  Asylums  Committee  of  the 
London  County  Council,  writes:  "I  should  fail  in 
courtesy  if  I  were  not  to  acknowledge  the  value  that 
1  have  derived  from  the  regular  reading  of  your 
paper.  It  has.  kept  me  in  touch  with  up-to-date 
works,  with  the  latest  that  is  doing  in  road  con- 
struction and  treatment  of  surfaces,  with  the  pros 
and  cons  of  the  intercepting  trap  question,  and, 
indeed,  with  the  many  matters  that  are  dealt  with 
and  discussed  in  societies  to  which  I  belong  and 
haven't  the  time  to  attend  the  meetings  of;  and  as 
I  have  obtained  many  valuable  hints  from  your 
pages,  and  have  been  put  in  touch  through  your 
advertisement  columns  with  many  matters  that  my 
committee  have  benefited  by,  I  offer  you  my  thanks 
and  best  wishes,  for  the  continued  prosperity  of  your 
admirable  paper." 


ROAD  IMPROVEMENTS  IN  SOUTHAMPTON.* 

By   J.    A.    Crowthkk,   assoc. M.lNsr.c  e  , 
Borough  Surveyor. 

W'e  in  Southampton,  like  many  other  place-,  have 
,"'1'11    compelled    to   change    the   construction    oi    out 

I*    "    ;|-:    to    meet    the    requirements    of    modem 

traffic.  Formerly  the  roads  were  constructed  either 
of  local  gravel  or  flint.  During  the  past  few  yeara 
Ul'  have  used  granite  on  the  principal  roads,  but 
last  year  we  decided  to  go  one  better,  and  have  now 
in  hand  more  than  £20,000  worth  of  work  on  the 
Trinidad   Lake   Asphalt    Company's   system. 

The  Avenue  was  completed  in  December,  1911,  the 
u'"'k  being  dene  in  3-in.  Trinidad  Lake  asphalt- 
macadam,  composed  of  66  per  cent  Guernsey  granite, 
25  ]■■•  r  cent  of  oaud.  cement,  &c,  and  9  per  cent  of 
Ti  ii  lei  Lake  bitumen.  The  Guernsey  granite 
us  I  graded  as  follows:  50  per  cent  ].t-in.,  25  per 
cent  l-in.,  and  25  par  cent,  1-in. 

This  .material  is  laid  at  a  temperature  of  250  deg., 
;""1  rolled  with  a  4-ton  roller  (part  was  rolled  with 
:l  7-'""  roller).  A  squeegee  coal  of  Trinidad  bitumen, 
suitably  fluxed,  is  applied  to  the  surface  after  roll- 
ing, and  then  sprinkled  with  J-in.  granite  chips. 
I)|h'  ton  laid  and  rolled  3in.  thick  covers  about 
7  sq.  yds. 

The  base  is  thoroughly  rolled  before  the  asphalt- 
macadam  is  laid,  and  any  slurry  that  may  be  worked 
up  is  removed.  The  granite,  etc.,  is  heated  to  a  tem- 
perature approximately  4no  deg.,  and  the  Trinidad 
Lake  bitumen,  after  refinement,  is,  mixed  while  all 
is  hot. 

The  asphalt-macadam  can  be  conveyed  from  the 
works  a  considerable  distance  by  road  with  the  add 
of  motor  lorries  without  losing  much  of  its  heat, 
'the  price  paid  was  5s.  2d.  par  yd.  super.,  but,  owing 
to  increase  in  cost  of  freight,  &c,  it  has  now  been 
raised  to  5s.  6d.  per  yd.  super.,  including  excavating 
and   carting  away   old  material. 

The  company's  plant  at  Southampton  is  capable 
of  pro, lacing  about  GO  tons  of  asphalt-macadam  pea- 
day. 

Satisfactory  work  cannot  be  done  in  wet  weather. 
The  foundation  must  be  thoroughly  sound  and  dry; 
moreover,  the  material,  granite,  sand,  &c,  must  be 
absolutely  dry  and  free  of  clay  or  loam  before  being 
mixed  with  the  asphalt,  and  if  this  is  not  attended 
to,  failure  must  result. 

Asphalt-macadam  has  been  laid  in  Three  Field- 
lane,  one  portion  being  2Ain.  thick  with  a  1-in. 
'surface  coat  of  finer  graded  ingredients. 

The  company  guarantee  the  maintenance  of  their 
work  for  a  period  of  five  years  without  cost  to  the 
corporation. 


Road    Users    and    Road    Regulations Road    users 

met  at  the  Great  Central  Hotel,  Marylebone,  re- 
cently, to  take  part  in  a  conference  convened 
by  the  National  Cyclist-'  Union  and  the  Cyclists' 
Touring  Club  for  the  jiarpo.se  of  discussing  their 
lights,  interests,  and  mutual  obligations.  Sir  George 
Gibb,  chairman,  of  the  Road  Board,  who  presided, 
commented  upon  the  indefiniteness  of  public  rights 
"ii  the  highway,  and  suggested  that  they  might  pro- 
fitably ddscuss  the  important  question  of  the  rules  of 
the  road.  Dr.  E.  G.  Turner,  in  a  resolution,  proposed 
the  appointment  of  a.  committee  to  consider  a  number 
of  points  including  the  question  whether  the  rules  of 
the  road  should  bo  altered,  the  advisability  for  in- 
ag  the  minimum  age  of  motor-cycle  licensees 
from  14  to  18  years,  the  necessity  for  uniformity  in 
warning  sign-,  the  establishment  of  a  permanent 
central  board  of  control,  diminution  of  the  camber 
of  streets,  and  the  amendment  of  the  lights  on 
Vehicles  Act,  1907.  Colonel  R.  E.  Crompton,  con- 
sulting engineer  to  the  Road  Board,  seconded  the 
proposition.  Mr.  H.  Percy  Boulnois,  in  a  brief 
speech,  deprecated  the  duplication  of  road  boards, 
and  insisted  that  what  -was  necessary  was  to  give  th 
present  Road  Board — which  had  done  very  good 
work — farther  Parliamentary  powers.  The  resolu- 
tion was  agreed  to. 

"  The  Civic  Engineer's  Who's  Who."— The  first  issue 
of  "The  Civic  Engineer's  Who's  Who"  (London:  St. 
Bride's  Press,  Limited,  24  Bride-lane,  E.C.,  2s.  6d. 
nett)  gives  wonderfully  complete  lists  of  the  engineer- 
ing officials  of  England  and  Wales.  For  a  first  issue 
it  is  very  creditable. — Glasgow  Herald. 
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The  important  work  in  highway  development  which 
is  being  earned  out  in  the  United  States  often  pre- 
sents features  which  are  of  much  interest  to  highway 
engineers  generally  from  both  administrative  and 
technical  points  of"  view.  The  work  done  often  sug- 
gests possible  applications  of  the  particular  method 
employed  in  a  given  case,  or  may  furnish  an  illustra- 
tion of  some  principle  of  general  importance.  The 
fact  that  the  climatic  conditions  of  the  United  States 
differ  from  those  of  other  countries  may  be  an  advan- 
tage rather  than  otherwise  as  a  matter  of  comparative 
study,  since  an  extreme  of  conditions,  in  one  direction 
or  another,  often  brings  home  facts  which  are  over- 
looked when  the  influences  at  work  are  of  a  more 
ordinary  character. 

From  the  present  point  of  view,  and  some  others, 
it  is  a  matter  for  regret  that  the  boundaries  of  so 
many  of  the  States  of  the  Union  are  so  placed  that 
territories  which  would  have  formed  natural  areas  are 
divided  up  among  several  States;  while,  on  the  other 
hand,  the  development  of  a  centre  of  activity  beyond 
the  range  of  conditions  which  caused  it  has  often  led 
to  the  inclusion  within  the  borders  of  a  State  of  a 
country  which  has  a  character  contrasting  strongly 
with  that  which  originally  attracted  the  settlers  who 
formed  the  nucleus  of  the  modern  State.  The  State 
-it  Marvland,  for  instance,  has  developed  from  what 
is  a  New  World  counterpart  of  our  Viking  or 
"Wicking"  settlements,  the  natural  features  which 
aUraeted  settlers  and  gave  its  character  to  Maryland 
being  the  "Wicks"  or  inlets  giving  access  from 
Chesapeake  Bay  to  the  flat  land  of  the  great  penin- 
sula which  sheltered  it  and  of  the  opposite  mainland, 
Potomac  River  is  one  of  these  inlets,  and  formed 
the  natural  western  boundary  of  Maryland.  So 
strongly  marked  is  the  "Wicking"  character  of  Mary- 
land that  the  State  extends  to-day  across  the  penin- 
sula  to  the  eastern  Atlantic  coast  only  where  that 
e  >a-t  i.-  protected  by  the  long,  narrow  island  which 
encloses  Chineoteague  Bay  and  its  two  small  con- 
tinuations, leaving  to  Delaware  the  unprotected  coast 
to  the  north,  with  the  portion  of  the  peninsular  not 
reached  by  the  creeks  running  into  the  bays  of  its 
western  side,  and  to  Virginia  the  exposed  and  rela- 
tively creekless  and  bayless    tail    of    the    peninsular. 

The  State  of  Maryland  has  thus  for  the  most  part 
a  definite  character  favourable  to  the  formation  of  a 
characteristic  system  of  highways,  and  the  apparently 
unnatural  division  of  the  peninsular  which  it  partly 
occupies  is  really  a  perfectly  normal  and  advan- 
tageous development.  When,  however,  we  look  at 
the  north-western  portion  of  the  State,  we  find  that 
following  the  boundary  formed  by  the  Potomac  River 
the  State  of  Maryland  developed  the  country  of  stream 
and  mountain  along  the  left  bank  of  that  river,  but 
i  xtending  to  such  small  distances  from  it  that  the 
present  straight-line  boundary  with  Pennsylvania 
leaves  Maryland  with  a  narrow  strip  of  territory  swel- 
ling out  at 'the  far-distant  end  to  a  triangle  with  sides 
35  miles  long    and  with  the  river  as  its  base. 

The   State   of  Maryland   actually   narrows   down  to 

a  width  of  about  2^  miles  some  35  miles  east  of  tins 

mgle,   so   that    a    State    road    system    to    serve    an 

;   which  is  roughly  a  triangle  75  miles  by  35  miles 

to   pass    through   this   administrative   gorge,  ob- 

viously  an   inconvenient  condition  in  some  respects, 

though   the  linking  up   of    the   different    State    road 

may,  of   course,   provide   practically   all  the 

highway   communication    which    is    required. 

NATURAL  AND  ARBITRARY  AREAS. 

It  is  clear,  then,  that  we  cannot  study  the  Mai 
highway  system  to  any  purpose  unless  we  recogni  e 
vital  difference  between  the  service  which  it  per- 
forms and  that  performed  by  a  State  system  in  a 
single  area  such  as  a  peninsular,  a  river  valley,  or 
a  State  bordered  by  great  natural  barriers.  California, 
for  instance,  is  a  State  with  a  natural  character  favour- 
ing the  establishment  of  a  State  highway  system 
which  can,  to  a  large  extent,  be  independent  of  other 
systems;  for  the  State  liee  mainly  between  a  great 
intain  range  and  the  sea,  and  as  the  deserts  wbi<  h 
form  a  part  of  it  are  brought  under  cultivation  by 
irrigation   their  roads  will  naturally  form  part-  • 

-  of  Nevada  and  Lower  California  rather  than 
extensions  of   a   California!)   system.    Turning   again 


to  the  group  of  small  States  in  the  north-east  we  see 
that  New  Jersey  is  definitely  a  maritime  State,  while 
the  shape  of  Massachusetts,  with  its  large  develop- 
ment of  important  roads  in  the  wide  eastern  portion, 
suggests  that  the  inland  part  of  the  State  is  a  terri- 
torial expansion  of  settlements  originally  of  somewhat 
the  same  character  as  those  of  Maryland,  Massa- 
chusetts Bay,  Nantucket  Sound,  and  the  perfectly 
sheltered  Buzzards  Bay  giving  access  to  the  creeks 
and  low-lying  country.  But  the  boundaries  between 
Massachusetts  and  the  States  to  the  north  and  south 
of  it  are,  from  the  highway  point  of  view;  arbitrary 
and  unnatural,  leaving  Connecticut  with  an  area  quite 
unsuitable  for  the  development  of  a  separate  road 
system,  and  the  "  State  "  of  Rhode  Island  in  an  even 
worse  position,  though  both  of  these  areas  would  have 
fallen  naturally  into  that  of  a  highway  system  de- 
veloped as  one  with  the  road  system  of  Massachusetts, 
Again,  the  State  of  Maine  occupies  an  area  of  fairly 
consistent  character;  but  New  Hampshire,  wedged 
between  Maine  and  Vermont,  is  clearly  an  unfavour- 
able area  for  a  highway  system,  and  it  is  possibly 
of  significance  in  this  connection  that  Vermont  has 
no  county  system  of  road  administration,  the  manage- 
ment of  the  roads  being  in  the  hands  of  town  and 
village  authorities  and  the  State  Highway  Commis- 
sion. These  small  States  do  not  compare  with  Euro- 
pean countries  in  area  or  population,  and  occupy  a 
position  in  some  respects  intermediate  between  that 
of  a  whole  country  and  that  of  a  county;  but  some 
of  the  larger  States  occupy  areas  weil  suited  to  the 
development  of  distinct  highway  systems.  California, 
where  a  State  Highway  Department  has  recently  been 
instituted,  has  already  been  mentioned,  and  Florida, 
where  there  is  no  State  Highway  Department  at 
present,  offers,  nevertheless,  a  favourable  opportunity 
for  the  creation  of  a  State  road  system.  Illinois, 
lying  for  the  most  part  between  two  great  rivers,  is 
also  a  natural  area,  as  is  Michigan,  and  the  same 
may  be  said  of  Wisconsin,  Louisiana,  Georgia  and 
Texas,  and,  if  we  recognise  the  relative  unimportance 
of  outlying  portions,  Washington  may  be  included. 
To  a  less  degree  some  other  States  are  areas  with 
boundaries  of  a  natural  character,  or  are  partly  con- 
tained within  such  boundaries — Ohio  and  Virginia 
for  instance.  In  other  cases  the  State  boundaries  are 
straight  lines  which  have  been  set  out  with  reference 
rather  to  the  heavens  than  to  the  earth,  and  deny 
to  the  States  which  they  divide  the  development  of 
highway  systems  which  are  in  any  sense  complete 
in  themselves.  Another  point  which  must  be  con- 
sidered when  references  are  made  to  State  systems 
of  roads  and  State  Highway  Departments  in  America 
is  that,  though  many  of  the  States  compare  in  an  i 
with  c  luntries  such  as  England  or  France,  their  popu- 
lations are  very  much  smaller,  those  of  some  States 
being  exceedingly  small.  Against  this  consideration 
we  must  set  the  fact  that  the  use  of  motor  vehicles 
now  renders  the  establishment  of  a  fairly  complete 
main  road  system  both  a  direct  and  an  indirect 
economy  even  in  the  case  of  areas  with  population 
densities  very  much  less  than  those  hitherto  neces- 
sary for  the  development  of  such  a   system. 

Since,  then,  some  of  the  States  of  the  American 
Union  are  very  small,  and  others  very  thinly  peopled, 
and  because  in  many  cases  the  area  covered  by  a 
Stale  does  not  lend  itself  to  the  development  of  a 
system  of  roads  which  can  in  any  sense  be  regarded 
as  complete  in  itself,  it  is  clear  that  the  part  played 
by  the  Federal  Government  is  likely  to  be  a  very 
important  one.  The  activities  of  the  United  States 
Office  of  Public  Roads  are  both  timely  and  well- 
directed,  and  it  seems  that  such  a  central  office 
just  what  is  needed  in  order  that  the  development 
of  roads  in  the  whole  country  may  be  carried  out, 
efficiently  and  economically. 

As  regards  individual  States,  the  establishment  of 
a  State  Highway  Department,  or  of  what  usually 
amounts  to  nearly  the  same  thing,  a  State  Commis- 
sion, seems  to  have  been,  in  the  first  instances,  the 
result  of  density  of  population  and  of  commercial  and 
industrial  activity,  other  States  having  followed  the 
example  set  them  because  the  results  were  very  satis- 
factory. 

The  following  classification  of  the  systems  in  opera- 
tion at  the  present  day  is  derived  from  the  particulars 
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relating  to  the  several   States  furnished   in  a  bulletin 
i   iie'  Engineering  Experimental  Station  of  Iowa. 

STATE    DEPAETMENTS     AND    HIGHWAY     COMMISSIONS. 

Tin'  central  highway  department  of  a  State  is  some- 
times referred  to  as  a  "  department •"  and  sometimes 
as  a  "commission."  In  some  cases  there  is  only  one 
commissioner.  There  doi  -  nut  seem  to  be  any  im- 
portant distinction  between  departments  and  com- 
missions. A  single  commissdoner  has  wide  powers 
and  great  authority  in  some  States,  while  in  others 
a  commission  consisting  of  a  number  of  persons 
seems  to  have  been  given  hardly  any  duties  or  powers 
of  importance. 

llabcma.—The  State  Highway  Commission  ceiisi.-ts 
of  a  professor  of  civil  engineering  in  the  Alabama 
Polytechnic  [nstitute  appointed  by  the  governing 
board  of  the  institute,  the  State  geologist,  and  three 
other  members  appointed  by  the  Governor  for  a  term 
of  four  years.  The  commission  appoints  a  civil 
engineer  as  State  highway  engineer.  There  is  an 
annual  appropriation  of  £30,800  for  State  aid  in  addi- 
tion to  the  allotment  for  office  expenses.  The  State 
highway  engineer  keeps  a  record  of  the  condition  of 
the  roads,  with  maps  and  other  information,  and 
supervises  the  construction  and  repair  of  roads  and 
bridges  improvements  done  with  the  aid  of  State 
funds.  He  also  appoints  engineers  to  supervise  con- 
struction work. 

California.  —  The  department  consists  of  the 
Governor,  the  State  engineer,  who  is  chief  executive 
officer,  the  chief  superintendent  of  State  hospitals. 
and  the  chairman  of  the  Board  of  Harbour  Com- 
missioners of  San  Francisco.  The  department  acts 
as  a  central  information  office,  may  obtain  rights  of 
way  by  purchase  or  "condemnation,"  and  may 
appoint  State  superintendents  of  highways.  An  im- 
portant system  of  State  highways  is  now  being  made. 

Colorado.— In  this  State  the  department  consists  of 
six  members  appointed  by  the  Governor  for  a  term 
of  six  years.  The  secretary  is  a  trained  civil  engineer 
Who  apportions  the  State  funds  among  the  counties, 
and  maintains  a  central  information  department  for 
highway  work. 

Connecticut. — A  commissioner  who  is  an  "experienced 
road  builder"  is  appointed  by  the  Governor  for  a  term 
of  four  years,  and  himself  appoints  a  deputy  and 
eight  division  engineers,  and  such  other  assistants  as 
may  be  required.  The  State  is  divided  into  eight 
districts,  one  under  each  division  engineer.  The 
department  makes  roads  and  maintains  them,  and  is 
responsible  for  State-aided  roads  being  kept  in  proper 
repair.  The  State  contributes  liberally  towards  road 
construction  and  improvement  in  various  ways,  ex- 
pending a  bond  issue  of  £900,000,  at  a  rate  not  to 
exceed  £150,000  a  year. 

Idaho. — The  State  Highway  Department  con-  sts 
the  Governor,  the  State  engineer,  and  the  State  mining 
inspector,  and  has  general  supervision  over  highways 
made  wholly  or  partly  with  State  fluids.  If  the 
county  communities  fail  to  keep  such  a  road  in  proper 
repair  the  State  commission  may  make  it  a  toll  road 
for  a  period  not  exceeding  five  years.  The  State  has 
recently  allotted  funds  for  the  construction  of  State 
roads. 

Illinois.— The  State  Highway  Commission  consists 
of  three  persons  appointed  by  the  Governor  for  a 
period  of  two  years.  The  commission  appoints  a 
State  highway  engineer,  carries  out  experimental  and 
investigation  work,  and  issues  forms  for  office  use. 
The  State  supplies  expert  assistance,  road  machinery 
and  broken  stone.  The  annual  appropriation  is 
£20,000. 

Louisiana. — The  State  Board  of  Engineers  appoints 
a  State  highway  engineer  and  the  assistants  and 
staff  necessary  for  the  planning,  construction  and 
maintenance  of  roads  and  bridges.  With  the  approval 
of  the  board  the  State  highway  engineer  may  purchase 
plant,  machinery  and  draught  animals  for  highway 
work. 

Maine. — The  Governor  in  Council  appoints  a  civil 
engineer  as  commissioner  of  highways  for  a  term  of 
four  years,  and  this  official  is  invested  with  large 
powers  and  authority.  He  controls  State  road  work, 
the  disbursement  of  State  funds,  the  appointment  of 
inspectors,  and  the  letting  of  contracts,  and  he  main- 
tains a  central  information  office.  The  State  contri- 
butions toward  road  construction  are  liberal. 

Maryland. — The  State  Highway  Department  consists 
of  the  Governor  (ex-officio),  two  hon.  members  who  are 
officers  of  the  State  Geological  and  Economic  Survey, 
and  four  other  persons.  The  executive  consists  of  a 
chief  engineer    and   as   many    assistants    as   may   be 


i  y.  two  assistant  engineers  having  been 
appointed  when  the  last  report  was  issued.  The 
department   has    lai  and  authority,  and  is 

charged  with  the  duty  of  preparing  a  definite  system 
of  State  roads,  and  with  the  maintenance  of  all  such 
loads  after  construction.  Amounts  up  to  half  the 
cost  of  building  a  highway  may  be  contributed  by  the 
Sat"    on  the  basis  of  county  mileage  to  total  mileage. 

Massachusetts.  The  State  Highway  Commission  con- 
sists of  three  members  appointed  by  the  Governor 
lor  a  term  of  three  years.  The  members  of  the  com- 
mission devote  their  whole  time  to  the  work  of  the 
department,  and  appoint  as  many  engineers  and 
clerks  as  are  necessary.  They  have  full  control  of 
State  highways,  and  hold  at  lea.-t  one  meeting  a  year 
in  each  county  "  for  the  purpose  of  discussing  the 
question  of  good  roads."  The  expenditure  derived 
from  bond  issues  is  limited  to  £100,000  a  year,  but, 
additional  large  sums  for  road  purposes  are  raised 
by  taxation— £50,000  in  1909,  besides  £30,800  from  the 
motor  vehicle  tax.  This  tax  produced  £63,200  in  1910. 
In  1911  the  commission  received  a  direct  State  appro- 
priation of  £10,000,  and  £60,000  from  motor  vehicle 
taxes.  The  town  or  city  assessment  for  the  main- 
tenance of  a  State  road  may  not  exceed  £10  per  mile. 

Michigan. — The  State  highway  commissioner  is 
i  by  the  people  for  a  term  of  four  years,  and 
he  has  powers  to  appoint  a  civil  engineer  and  assist- 
ants. The  commissioner  is  invested  with  large 
powers  of  control  and  supervision.  He  can  require 
local  officials  to  furnish  reports;  he  inspects  road 
work,  holds  conventions,  gives  expert  advice,  and 
sends  engineers  to  townships  and  counties  when 
important  highway  work  is  being  carried  out.  State 
aid  may  be  withheld  when  roads  are  not  satisfactorily 
maintained.     There  is  a  regular  system  of  State  aid. 

Minnesota. — The  three  members  of  the  State  High- 
way Commission  are  appointed  by  the  Governor  for 
a  term  of  three  years.  Not  more  than  two  of  them 
may  be  members  of  the  same  political  party.  These 
officials  are  honorary,  and  they  appoint  a  secretary 
who  must  be  a  "  trained  civil  engineer  and  practical 
road  builder,"  and  such  assistants  as  may  be  required. 
The  commission  studies  road  work  in  other  States, 
holds  meetings  for  the  discussion  of  ''  the  good  roads 
question,"  records  the  location  of  road  materials, 
organises  the  management  of  State  roads,  and  exer- 
niie  measure  of  control  over  public  roads  gene- 
rally. The  funds  derived  from  certain  taxes  are 
devoted  to  road  purposes,  and  a  special  appropriation 
of  £60,000  a  year  is  made  for  bridges.  The  State 
does  not  contribute  more  than  a  third  of  the  cost 
of  any  bridge.  The  last  general  assembly  made  an 
appropriation  of  £30,000  for  State  aid  and  the  expenses 
of  the  commission. 

New  Hampshire. — In  this  State  the  Governor  and 
council  constitute  the  Highway  Commission.  A  State 
highway  engineer  is  appointed,  and  the  commission 
also  appoints  engineers  already  in  the  service  of  the 
State  for  the  purpose  of  furnishing  expert  advice. 
The  commission  provides  plans  and  specifications 
for  work  done  with  the  aid  of  State  funds. 

New  Jersey. — A  commissioner  of  public  roads  is 
appointed  by  the  Governor,  with  the  consent  of  the 
Senate,  for  a  term  of  three  years,  and  provision  is 
made  for  the  appointment  of  engineers  and  super- 
visors. The  commissioner  collects  data  relating  to 
road  improvement  and  construction,  awards  contracts 
for  roads  made  With  the  aid  of  State  funds,  and 
plans  and  specifications  have  to  be  approved  by  him, 
including  those  prepared  by  the  Board  of  Freeholders 
of  a  county.  One-third  of  the  cost  of  making  county 
roads  is  paid  by  the  State,  and  since  1891  more  than 
£650,000  have  been  paid  in  State  aid  of  road  work. 

New  Mexico.— The  State  Highway  Commission  is 
composed  of  three  hon.  members— the  Governor,  the 
commissioner  of  public  lands  and  the  State  engineer. 
The  commission  has  supervision  of  all  roads  made 
or  maintained  partly  or  wholly  out  of  State  funds. 
The  State  engineer  controls  all  county  bridges  cost- 
ing more  than  £200  each.  Every  county  is  divided 
into  road  districts,  not  more  than  three  in  any  county. 
All  able-bodied  men  not  exempted  pay  a  road  poll 
tax  of  12s.  6d.,  or  work  for  three  days  a  year  on 
the  public  roads. 

New  Tori:  State. ^ Three  commissioners  are  appointed 
by  the  Governor,  with  the  consent  of  the  Senate,  for 
a  term  of  six  years.  "At  least  one  commissioner  must 
belong  to  the  minority  party,  and  one  is  required  to 
be  a  civil  engineer  and  an  experienced  road  builder." 
This  State  department  has  wide  powers,  including 
the  supervision  of  all  roads  improved  wholly  or  partly 
with  State  funds,  and  has  a  large  measure  of  control 
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over  the  highway  engineers  and  superintendents  of 

local  authorities.    There  are  six  divisions  of  the   state 

the  roads  in  each  being  under  the  supervision  of  an 

experienced  "road  builder."    The  State-aid   policy   is 

,^1    one;    the   cost    of    making    State    roads    is 

borne   entirely   by  the   State,  which   also  contributes 

50  per  cent  of  the  cost  of  making  county  roads    and 

-      her  financial  assistance  in  highway  work. 

Ohio. — A  State  highway  commissioner   is  appointed 

by  the  Governor  for  a  term  of  four  years.    This  official 

approves  appropriations  for  State  assistance   in  road 

work,  prepares  plans  and  estimates,  awards  contracts, 

and  apportion-  the  cost  between  the  State,  the  county, 

the  township,  and  owners  of  land  adjoining  the  roads. 

ate-aid  fund  is  provided  by  an  annual  appro- 
priation of  £31,600,  which  must  ly  distributee! 
among  the  counties.  To  the  cost  of  State-aid  road 
work  the  State  contributes  50  per  cent,  the  county 
25  per  cent,  the  township  15  per  cent,  and  the  owners 
tting  property  10  per  cent.  The  State  may 
maintain,  out  of  any  funds  apportioned  bo  a  county, 
any  road  which  is  not  kept  in  satisfactory  repair  by 
the  county  authority.  All  male  persons  who  arc  not 
exempt  must  work  for  two  days  a  year  on  the  roads 
or   pay    12s.   3d. 

Oklahoma.— With  the  approval  of  the  Senate  the 
Governor  appoints  a  State  highway  commissioner  for 
a  term  of  four  years.  The  commissioner  maintains  a 
central  information  office,  and  prepares  ' 
specifications.  The  funds  are  derived  from  a  motor- 
vehicle  tax  of  £1. 

Pennsylvania.— The   State    highway    commissi 
appointed  by  the  Governor,  with  the  consent    of   the 
Senate,    for  'a   term    of    four 
experienced  road  builder.   Two  deputy  commi 
are  also  appointed,  .an  accountant,  a   chief  engineer, 

istant  engineer,  fifty  superintendents  of  high- 
ways, and  fifteen  additional  civil  engineers.  The 
department  is  a  central  information  and  consisting 
office,  and  the  commissioner  prepares  plans  and  sp  ici- 
fications,  makes  surveys  and  estimates,  and  may 
reject  unsatisfactory  tenders.  He  also  apportions  the 
State^aid  fund.  A  sum  of  more  than  £1,250,000  was 
appropriated  for  the  purposes  contemplated  in  the 
Act  which  created  this  department.  The  Stat:;  pays 
three-quarters  o/f  the  cost  of  improving  highway-,  and 
the  county  and  township  contrifoul  i  one  eighth  each. 
Ten  per  cent  of  the  amount  available  for  State  aid  is 
set  apart  for  maintenance,  and  is  distributed  on  a 
mileage  basis. 

Rhode  Island— This  tinj  State  has  a  Board  of  Public 
Roads  consisting  of  five  members,  one  from  each 
county,  appointed  by  the  Governor  for  a  term  of 
four  years.  State  roads  are  made  wholly  with  State 
funds,  and  a  graduated  tax  on  motor  vehicle'-  p 
a   fund  for  road  maintenan 

Utah.— The  State  Highway  Con  m   consists  of 

five  hen.  members — namely,  the  Governor,  the  State 
engineer,  the  State  treasurer,  a  member  ol  the  faculty 
of  Utah  Agricultural  College,  and  a  member  of  the 
faculty  of  the  University  of  Utah.  The  commission 
the  location  of  Stat  •  i  ;enerally 

in    an    advisory    capacity    in   highway    matters.      An 

appropriation  oi    £12,000  is  mad"  for  t1:-    c    • 

ii  of  State  road  -     ■     ■  l  road  poll  tax 

which   must  be  paid  in   C  I    b 

mi.  The  State  highway  commi  mer,  who 
is  appo  h  the  i  onsent  of  the 

evade  Erom  the  State  'high- 
way  fund,   and   makes     regula     ■         •      -   gard      the 
ag  of  the  money.      He  lia     power  to  appoint, 
with  tie  '  '  •    Grove rnor,  one     upervisot    for 

nity  to  a;   i-t  him  in  carrying  ou'1  hi    dutie  . 

thus    form    a    part    of   the    State  '    o 

county  authorif  to  control   oJ    high- 

[n  L910  an  appropriation  of  £30,000  ii     ' 

iway  improvement,  and  the  motor-velii 
which  now  yi  12,000  -        i  devoted  to 

Virginia.  -With  tl  General  Asa  mbly 

of  civil 
'  the   I  'niver-ity 
Militar       I  uitural    and 
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aid  must  contribute  half  the  cost  of  the  work.  An 
annual  appropriation  of  £50,000  is  made  for  highway 
purpo- 

Washington . — The  State  Highway  Board  is  composed 
of  the  Governor,  the  State  auditor,  the  State  trea- 
surer, the  State  highway  commissioner,  who  is  ap- 
pointed by  the  Governor  for  a  term  of  four  years, 
and  a  member  of  the  State  Railway  Commission, 
appointed  by  the  Governor.  The  highway  commission 
acts  in  a  consultative  capacity,  collects  information 
and  statistics,  and  gives  help  to  local  authorities.  A 
part  of  the  funds  for  highway  purposes  is  derived  from 
a  tax  on  motor  vehicles. 

West  Virginia. — The  State  highway    i   a oner  is 

appointed  by  the  Governor  for  a  term  of  four  years. 
He  maintains  a  central  information  office,  advises  the 
Legislature  with  respect  to  roads,  and  exercises  general 
supervision  over  roads  which  are  made,  improved  or 
maintained  with  the  aid  of  State  funds.  He  also 
makes  rules  and  regulations  for  county  engineers,  and 
examines  the  accounts  and  records  of  road  officials 
generally.  The  State  pays  one-third  of  the  cost  of 
construction  of  county  roads. 

Wisconsin. — In  this  State  the  Highway  Commission 
consists  of  the  Dean  of  the  College  of  Engineering  of 
the  State  University,  the  State  geologist,  and  three 
other  members  appointed  by  the  Governor — all 
honorary.  The  commission  appoints  engineers  and 
the  staff  of  the  department  An  Act  of  1011  appro- 
priated £70,000  a  year  for  road  and  bridge  construction, 
and  £8,000  for  expenses.  The  county  board  of  each 
county  is  required  to  appoint  a  competent  man  as 
county  highway  engineer.  The  new  law  provides  for 
a  continuous  system  of  county  road.-  or  prospeotive 
State-aid  road-.  These  may  Lie  mad!'  jointly  by  th.' 
town,  county  and  State,  each  paying  one-third  of  the 
cost.  The  State  pay-  one-third  or  one-fifth  of  the  cost 
of  improvement.  The  cost  of  bridges  of  more  than  6-ft. 
span  is  paid,  two-fifths  by  the  town,  two-fifths  by  tin.' 
county,  and  one-fifth  by  the  State. 

(To  be  continued.) 


COMPARATIVE   MEASUREMENT   OF  SMOKE. 


THE     "CARB03C0PE." 

The.  wall-known  firm  of  B.  J.  IJalJ  &  Co.,  whoee 
head  office  is  at  Chalfont  House,  Great  Peter-street. 
S.W.,  have  recently  plac  d  on  the  market  a  new 
instrument  for  the  comparative  measurement,  of 
smoke.  The  instrument  i-  intended  to  measure  — 
(a)  the  apparent  shade  ol  the  moke  a  een  issuing 
from  a  chimney-top,  also  (jb)  the  relative'  die 
such  smoke  as  compaired  with  a  unit  density  chosen 
for  the  purpose. 

w  ps.  Hall  (V  Go.  point  out  that  present  methods. 
which  take  no  account  of  the  diameter  of  the  column 
of  smoke  Examined,  do  nor  give  results  which  permit 
of  comparison  either  between  chimneys  of  different 
diameter  or  with  any  standard  of  density.  In  the 
l'!  •  :  i:t  instrument  this  factor  iis  taken  into  account. 
The  )!i-M'inin'!it  i-  in  the  form  of  a  .-mall  telescope, 
having  fixed  in  the  optical  system,  at  a  point  which 
may  lie  brought  into  tlie  locus  of  both  object-glass 
and  eye-piece,  a.  revolving  eccentric  d  -v  containing 
a  needier  of  graduated  smoked  glasses  arranged  in 
cells  around  the  centre.  The  glasses  only  fill  half 
of  each  cell,  so  that  by  revolving  the  d'-c.  a  each 
cell  with  it's  glass  is  brought  successively  into  the 
axi  of  :1c  telescope,  the  moke  may  he  viewed 
through    lie  open    half  of  the  cell,  ami    matched    to 

tl lass  in  the  other  half.    The  smoked  glasses  are 

numbered  in  the  ratio  of  their  thicknesses — e.g.,  glass 
numbered  20  i-  equivalent  in  braai'smi  don  value  to 
20  unit,  thieknessas  of  the  unit  -hade  chosen.  No. 
40  i-  equivalent   to    to  thickue  ses,  and  so  on. 


The  Sewage  Commission's  Eighth  Report.  Mi 
George  \.  Hart,  sewerage  engineer,  Leeds,  who  was 
iimo  ■  the  speakers  at  the  recent  meeting  of  the 
RoyaJ  Sanitary  Institute,  at  which  the  Eighth  Re- 
port of  the  Royal  Commission  on  Sew  -,..  n  posaO 
it  In  he  mad  .  clear  that 
in  hi-  remarks  he  .-aid  "the  princdpail   I     ubL 

i      COll        I  "      ,:'.         I em  la  I   i.'i  .      nf      tin 

'■  to.  b     the  apparent   lack  of  ap- 

l      of     this     difficult 

problem."    Tl I    ervation,   we  find,   was    not   quite 

accurately  reported  in  last  week's  issue. 


I<  EBHtTARI      !8      l"l   I 
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THE  SURFACE  DRESSING  OF  ROADS. 


THE    "TARFLUX"    PROCESS. 

At  Ohislehurst,  last  week,  a  large  body  of  road  engi- 
neers and  others  witnessed  a  demonstration  of  a 
method  of  surface  dressing  which  is  likely,  in  the 
near  future,  to  find  considerable  favour  with  both 
municipal  bodies  and  the  users  of  the  public  high- 
i  i-        The    me  hod    :-    one    which   has   already   been 


liquid  form,  and  almost  at  once  began  to  show  signs 
of  coagulation. 

It  is  claimed  for  "  Tarflux  "  that  it  hardens  within 
a  low  hours,  and  that  having  been  accomplished,  it 
offers  a  tough  and  lasting  surface  which  will  with- 
stand the  heaviest  traffic  for  a  long  period  and  shew 
no  ill-effects  as  a  result  of  heavy  rain,  snow  or  frost. 
Beyond  levelling  and  watering  no  special  preparation 
of  the  road  is  stated  to  be  required,  and  other  note- 
worthy advantages  attached  to  its  use  are  that  no 
stoppage  of  traffic— except 
where  the  latter  is  of  a  heavy 
nature — is  necessary  ;  heavy 
traffic  can  be  allowed  on 
roads  shortly  after  their  treat- 
ment with  the  compound ; 
and  it  is  non-poison- 
all-important  characteristic 
in  districts  where  it  is 
tial  that  fish  life  should  not. 
be  affected  by  the  surface 
drainage    from    highways. 


Road  at  Ebwinstowe    Notts,   while  Wet   from    Cr]  itment 

v  int.  "  Tatift.tw  ." 


-  ibjeet  d    to    Hie    fcesl    of    actual     practice,   and    the 

opinio!-,  ol  urveyors  in  many  of  the  localities  in 
which  en    tried  appear   to  leave    no  doubl 

as  to  its  value  as  a  means  of  prolonging  the  life  of 
roads,  and  reducing  to  a  minimum  tin'  trouble  from 
dust  and  mud. 

The  process  involves  the  use  of  Ihe  compound 
known  as  "Tarflux,"  which. 
by  addition  in  certain  pro- 
portions to  tar  and  water. 
Is  applied  in  any  reasonable 
state  of  the  weather  either 
by  a  special  distributor  or 
by  an  ordinary  water  cart 
adapted  to  the  purpose  and 
the  effect  of  the  work  is  \-< 
solidify  a  substantial  pan 
of  that  cru-i  of  the  roadway, 
the  surface  formed  by  the 
treatment  somewhat  resem- 
bling asphalt  in  a] 
;,;i,  .  A  good  grip  is 
claimed  to  be  afforded  f  >r 
both  horses  and  mechani- 
cally propelled  vehicles,  the 
slightly  rough  condition  in 
which  the  surface  is  lefl 
considerably  reducing  Hie 
possibility  of  slipping  and 
-kidding.  At  Chislehurst, 
on  the  occasion  of  the 
demonstration  referred  to, 
the  compound  was  sprinkled 
over  an  ample  space  of  road 
in  Holbrook-lane,  the  opera- 
tion, which  was  accom- 
plished with  the  greatest 
case  and  rapidity,  leaving 
the  surface  of  the  road 
transformed  in  aspect  from 
ordinary  earthiness  to  that 
of  having  been   asphalted 


Speed  Limit  on  Thames 
Bridge — It  is  understood  that 
the  Local  Government  Board 
have  granted  the  application 
of  the  Richmond  Corporation 
and  the  Middlesex  County 
Council  for  a  5-mile  speed 
limit  over  Richmond  Bridge. 
The  limit  is  to  extend  83  yds. 
from  the  centre  of  the  bridge 
on  each  side.  The  order,  of 
course,  only  applies  to  motor 
'buses  and  other  heavy  motor 
vehicles,  and  is  stated  to  he 
the  first  order  of  the  kind 
>  that  has   been   issued. 

Rebuilding     of     Southwark 

Bridge.— The  rebuilding  of 
Southwark  Bridge  is  to  be 
preceded  by  the  demolition 
of  the  existing  bridge,  and  the  structure  was 
cl  I  lasf  week  to  vehicular  traffic.  The  work  will 
occupy  about  three  and  a-half  years,  during  which 
period  foot  passengers  will  be  able  to  cross  by  means 
of  temporary  wooden  gangways.  The  contract  is  in 
ill-'  hands  of  Sir  William  Arrol  &  Co.,  Glasgow,  who 
vv.'dened  Blackfriars  Bridge    and  carried  out  Hie  iron 


Ro\r>   Shortly   Afteb   Treatment  with  "Tars-lux. 


It    says 


much  for  the 
simplicity  of  the  process  when  it  is  stated  that  the 
work  was  carried  out  without  fires  having  to  be  pro- 
vided for  heating  the  material  applied,  and  without 
any  special  preparations  whatsoever  being  neci  ai 
Tile    dressing    flowed    from    the    sprinkler    in    a    semi- 


and  steel  work  of  Tower  Bridge.  Their  tender  amounts 
to  E27B.148,  and  the  architectural  and  other  charges 
will  bring  the  total  up  to  about  £300  000.  The  three- 
arch  bridge  about  to  be  demolished  will  be  replaced 
by  a  five-arch  bridge,  on  the  same  plan  as  the  new 
St.  Paul-   Bridge  and  the  present  Blackfriars  Bridge. 
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(f)    Where  the  council  themselves   undertake  or 
contract,    for    tli"    removal    of     house     refuse 
from  premises,  and  by   a  notice  dul, 
upon  the  occupier  of  any   premises  specify 
the  days  on  which,  and   the    hours   at    which 
the   council   or  contractor  will  remove    house 
refuse  from  the  premises,   the  occupier  shall, 
011  every  such  day  and  before  every  such  hour, 
cause  all  such  house  refuse  on  the  premises 
as  is  1  ot  intended  to    be    removed  for  sale  or 
for  his    own  use  to  he  collected  in  a  movable 
receptacle,  and  shall  cause  the  receptacle  con- 
taining the  house  refuse  to  he  placed  in  such 
a  position  on  the  premises  as  for  the  purpose 
of  removing  the  contents  of  the   receptacle 
will  be  most  conveniently  accessible  from  the 
neaiest  street  used  as  a  means  of  access  to 
the  premises  for  the  removal  of  house  refuse 
otherwise  than  through  any   dwelling-house. 

(/)    We    have    circularised  all    occupiers,   asking 
them  to  burn  all  vegetable  refuse,  &c, 
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STEEL  FRAME  BUILDINGS  IN  LONDON. 


By  S.  Bvlandeh.  % 

Chairman  of  tlie  Junior  Institution  ol  Engineers. 

The  use  oi  steelwork  for  the  skeleton  of  the  build- 
ie  passing  of  the  London  County  Council 
General   Powers   Act    of    1909    was    relatively    small, 
irable  progress  has  taken  place  during  <the  la- i. 
ten  years,  and  it  i<  very  interesting  to  compare  the 
construction   used  ten  years   ago   and   that   which   is 
radually  being  introduced.   In  the  year  1902  the 
usual  construction  was  to  employ  some     teelwork  in 
the   internal   part    of  the   building   only,   or   to   carry 
the  external  wall  at  the  first-floor  level  on  steelwork 
to  permit   large  shop  windows,   and   sometimes  steel 
pillars   were    used    to    strengthen   external    walls.     At 
that  time  there  were  no  recognised  standard  sections, 
luti    each    mill   rolled    their    own    particular    shapes. 
These  conditions  made  it  very  difficult  for  the  struc- 
tural engineer  to  select  the  must  economical  section-. 
Very  great  improvement  has  taken  place  through  the 
standardisation  of  sections.    The  steel-makers'  hand- 
hooks  were  not  nearlj   so  useful  and  complete  as  they 
now  are.  and  the  information  at  the  disposal  of  the 
er  was  rather  meagre. 
The  passing  of  the  London  County  Council  General 
Powers  Ad    in   1909  has  had  a  very  good  effect  upon 
tethod    of    construction.      The    introduction    of 
■ed   standard    stresses    and   a   general    method 
e  it  and  supervision  will  tend  to  simplification 
and   economy  in   design  and  fairer  competition   and 
safer   structures.    No  Act   can  be   satisfactory  to   all, 
but  it   would  have  been  better  if  the   building  code 
had   taken   the    form    of   regulations    by    the    London 
County  Council  instead  of  an  Act  of  Parliament.    All 
regulations    in    connection    with    engineering    must 
necessarily  be  revised  periodically  as  the  science  and 
practice  advances. 

ACCUBACY    OF    CALCULATIONS    AND     DRAWINGS. 

The  chief  point  in  connection  with  satisfactory  and 
economical  design  is  accuracy  of  drawings  and  cal- 
culations. Higher  stresses  can  be  used  when  all 
loads  and  stresses  are  accurately  calculated,  and  when 
drawings  are  made  so  complete  that  no  alterations, 
or  very  slight  alterations,  are  necessary  in  the  final 
work,  and  when  the  work  is  well  supervised.  A  factor 
of  safety  is  principally  provided  to  make  allowance 
tor  imperfections  in  material,  workmanship  and  prac- 
tical conditions,  while  very  often  it  has  also  to  cover 
inaccuracies  of  drawings  and  calculations;  but,  ob- 
viously, if  the  latter  are  more  accurate  the  nominal 
factor  of  safety  may  be  reduced,  and  the  structure  in 
both  cases  will  still  be  equally  sate.  It  i  n< 
to  prepare  more  complete  drawings,  and  give  the  work 
more  careful  and  detailed  supervision  in  the  case  of 
ore  of  which  the  skeleton  consists  of  materials, 
[position  of  material.-,  which  admit  of  high 
working  3uch  as  steelwork  as  compared  with 

tructures. 
The  ecoi  om  c  "  e  of  materials  neces:  itates  stressing 
them   as   highly   as   possible   consistent    with  safety, 
and   in    order   to   use   high    stresses   great    care    and 
nusl     bs    exercised.      These    rules    apply 
equally    well  ork    and    reinforced    concrete. 

The  plans  for  a   structure   should   be   laid    ou1    with 
i  i  ,  the  employment  of  the  materials 
intended.      8p  pillars,    depth    and    .span    of 

gird  ;rs,   -pacing  of  beams,  &c,  affect   the  cost  to  a 
very  co  extent,    ft  is  hardly  realised  how 

i-  to  make  the  beams  very  .-hallow; 
very  often  double  the  material  is  put  in   beams  he- 
;     plans   have   been   made   with  the 
arris   should   be   used  in 
in.     it    can    be   said 
genera]  i  .'.ork,  as  well  a. 

pth  of  bean     of  aboul   ,'.   bo  ,',  of  the  span 
if  pillars  fi  mi  15  ft. 

act   -    -     i     i     jtil ■  economi- 

,,i   on    direci  ion  than 
only  pi  imary  beams  and  no 

tm       T 1 1 .'  - ,  how ■     eldom   po    Lbl< 

I 

DRAW  i 

■  ■   i   o,i   Hi,      i  tru<     ire  maj 

(1)    Pis  (2)   con- 

d,  p  deta 
Plan 

the  181 


position  of  pillar-  and  beam,-,  and  give  all  main  sec- 
tions and  mark  of  every  separate  piece  that  is  sent 
in  the  site. 

Constructional  Details. — Constructional  detail-  are 
required  to  illustrate  and  make  clear  the  connections, 
riveting,  machining,  and  all  gi  n  oal  r  quirements, 
the  relative  dimensions  between  steelwork  and  stone- 
work, &c. 

Shop  Details.-  These  are  made  for  use  in  the  shop, 
and  should  -how  every  dimension  required  to  make 
the  piece  complete,  and  should  not  be  merely  con- 
structional details  leaving  accurate  position  of  rivets 
to  be  determined  by  the  workmen  in  the  shop. 

It  is  of  equal  importance  to  have  char  construc- 
tional details  and  shop  drawings  as  to  have  carefully 
designed  general  plans.  Unless  the  shop  details  are 
carefully  worked  out  for  dimensions  given  on  the 
drawing-,  showing  rivet  spacing,  si//  3  of  rivets,  edge 
distances,  accurate  position  of  open  holes  for  field 
rivets,  notes  of  special  requirements  such  as  cutting. 
machining,  countersinking,  &c,  it  is  not  possible  to 
obtain  satisfactory  work  on  the  site. 

It  may  be  argued  that  the  men  in  the  shop  know 
perfectly  well  about  rivet-spacing  and  details,  and 
that  the  templet  maker  is  more  able  to  set  out  the 
work  from  a  practical  point  oi  view  than  the  draughts- 
man ;  but  in  reply  I  would  say  that  the  draughtsman 
should  be  in  possession  of  alt  requirements  of  the 
shop,  and  unless  he  has  a  good  knowledge  of  practical 
work  he  cannot  make  good   shop  detail-. 

All  details  should  be  completed  in  the  office  by 
the  draughtsman  and  properly  checked  before  the 
orders  are  issued  to  the  shop.  The  checking  cannot 
be  done  so  effectively  in  the  shop  as  is  possible  in 
the  office.  If  error-  are  not  discovered  until  the 
steelwork  is  being  erected  il  i ■•  thi  a  too  late  to 
mistakes  satisfactorily,  and  the  result  may  be  an 
unreliable  and  unsatisfactory  structure.  It  may  also 
be  added  that  t lie  cost  of  making  alterations  of  the 
steelwork  on  the  site  is  much  greater  than  the  cosl 
of  checking  and  correcting  the  details   in  the   office. 

PROGRESS    OS    WORK. 

Systematic  working  throughout  will  prevent  mis- 
takes and  difficulties,  and  procure  satisfactory  work 
and  speedy  erection. 

Order  LUts. — When  the  simp  drawings  are  finished 
mill  order  lists  are  prepared  giving  section  and  size 
of  material  required,  and  the  material  is  ordered  from 
the  rolling  mills.  Then  shop  order  lists  are  prepared 
for  all  duplicate  work  such  as  cleat-,  bracke 
stiffeners,  and  these  order  lists,  together  with  the  shop 
detail-,  are  sent  to  the  -hup  and  the  work  is  put  in 
hand. 

During  the  process  of  rolling  and  manufacture  an 
inspector  supervises  the  work,  tests  trie  material. 
check  all  dimensions  from  Ihe  detail  drawing,  in- 
spects the  finished  member,  and  approves  oi  rejects 
same  before  it  is  sent  to  the  site  for  erection.  The 
inspector  sends  weekly  reports  i  i  the  engineer  giving 
the  marks  of  the  pieces,  slating  (1)  material  rolled, 
(2)  pieces  assembled,  (3)  pieces  finished,  and  (4)  pieces 
sent  to  site.  In  this  manner  the  engineer  can  super- 
vise the  satisfactory  progress  of  the  work,  and  take 
precautions  to  avoid  delay.  The  erection  is  a  very 
simple  matter  if  the  pillars  are  set  in  accurate  posi- 
tions 'according  to  the  pillar  plan  and  the  walls  built 
to  the  dimensioned  plans  and  details.  Tire  erection 
e  in  proceed  with  great  speed,  a-  all  par.-  are  made 
to  exact  dimension,  and  must  tit  when  delivered, 
care  being  taken  in  making  the  design  to  allow  for 
ea.-y  erection  and  the  minimum  amount  of  field  rivet- 
ing. 


Refuse  Collection  Systems.  A  resolution  lias  been 
passed  by  the  Southampton  Town  Council  to  invite 
tenders  for  the  removal  of  house  refuse  in  the  Ports- 
wood  and  Town  districts.  Councillor  Weston  stated 
thaH  the  saving  by  removing  refuse  by  contract  instead 
of  by  direct,  labour  was  £1,300  up  to  date,  and  the 
Watch  Committee  therefore  recommended  that  the 
hould  In.'  extended,  lie  had  made  inquiries 
as  to  the  number  of  complaints  made  under  the  con- 
tract system  compared  with  what  they  were  under  the 
direct  labour  system,  and  he  wa-  assured  by  the 
borough   engineer   (Air.   J.    Crowther)   and   the    wharf 

superintendent  that  there  woe  not   re  complaints, 

and  that  the  work  had  been  wadl  done.  Qndei  the  old 
contract  system  ihe  enntractor  was  paid  so  much  for 
collect  ■  ■■  ind  now  they  got  a  certa 

m   a  i  ei a  i  ii  >■, lit.  which   wa     «  hy  the  =\  =tem  wa 

-o  successful. 


4.E5    28,  19U 


AND    COUNTY    ENGINEER. 


403 


WILTSHIRE  ROAD  RECONSTRUCTION  SCHEME. 


COUNTY    SURVEYORS    STATEMENT. 

Tine   decisi f  the   Wilts   County   Council   to   >■>- 

:  sum  dl'  U74.7oi)  upon  ill,'  ivi'im-i  ruci  ■  - . 1 1  and 
miii',  for  nine  \  >  mi  afU  rwanN  of  tin-  35 
miles  "f  ill,'  London-Bath  road  which  run-,  through 
tli,'  eountj  was  announced  briefly  in  The  Si 
la  "  \',  eek.  T'he  statemenl  of  ex]  nendit  ure,  aceordii  u-g 
to  tlir  report  of  tlii'  Roads  and  Bridges  Committee, 
follows :  — 

Granl     i Road    Board      G34.700 

\  Loan  -l'  £35,000,  free  of  i ,    for  e  ght 

ye, ai  ■ ,      u, 'h    loan    to    be    repaid    at    the 

rati-   hi'    £4,450   per   annum 35,600 

('"iinty    council     paymenl     towards     work 

first    year  4,400 


Total    ... 
The-,,  li-ii  ,      ip  ike   i  he 
per  annum  fur  eighl  j  es  < 
L9I2,   exclusive    of    tar-pain 
in    Vlarch   31s-l    next     it.   i- 


£74,700 

unfy 


st    to    111 

Til  S    CO  'Hi  lir    n, a 

sva  I .';,         bu 

stiinated  ai    £4.002, 


for    Hi-    '     u    ending     March    31,    191 1,   a;    £4,3 
however,    the    road    i,-    maintained     on 

,<    ill,'  county  surveyor  (Mr.  .1     G.   Powell)  -  iv- 

a    continual    im-iv. aj     I       expei  and    li 

mated    iliat    the    cost    nine    j  eat       hem  i    would    be 
nearly   £6,000. 

"  I  li„i\  -'."  he    iay,s  in  a     pecia]   repoi  t  dealin 
h     subject,  "  given  a  d<  al  of  thought   an  I  <  ■ 
ti'iti   of   the   matter  of    the    maintenance   oi    i! 
portant   trunk  road,  and  im  doing  so  1   have  come  to 
the  conclusion  that  it   is  quite  Lmpo  sible  efficiently 
in  upkeep  ir  tn  oarrj    modern   traffic   with   Ihe   mate- 
rial   which    is    now    bi  ing    used.    Without    <  ffi 
wc   could   continue    to    repaid    il    with    Local    m 
as  Ins  been  done  in  the  past,  but   to  do     o,  in  my 
opinion,   would  prove   to  be   pot   onlj    un  ati  factory, 
but    much   in"  I-  i'i'-th    than  * 

"To  attempt  to  effecl  an  improvement  in  the 
■  ■"il  In  mm  of  it  l'.\  a  further  im  r<  a  e  in  i  he  quantity 
of  material,  would,  I  think,  be  unwise,  The 
or  bulk  of  material  used  per  annum,  im  mj  opinion, 
is  ample  for  effieienl  upkeep,  bu1  the  nature  of  90 
per  cent  of  it   is  wholly  un- uiti   l 

'■  f  woul  I  n  -I  i  int.  the  use  of  flint  -  and  lime- 
stone laid  on  the  water-bound  -.>  tern  be  aban- 
doned, and    i  li  at    a    bituminou  -bound         lem     I Id 

be  adopted. 

"The    initial    cot    of    the    construction    of   a    bitu- 
minous-bound   road    would    be   verj    much   in 
of  tl,i-  cost  of  a  water-bound  road, 

forming   the    fir  ii !  ined  in 

the   form  of  a   loan,   free   oi    tmteresl     ■   paj  ibie   in, 
say,  seven  i  r  nine  yeai   ,  together  with  a  lum 
in  the  form  of  a  grant  in  such  a   way  a     to  i 
an    annual    charge    on    the     county     rate,     I    am    oi 
opinion  that   the   alteration    would   prove   to    be   eco- 
nomical. 

"As  to  the  foothold  which  a  tarred  or  bituminous 
bound  surface  affords  to  horsi  -.  I  readily  admit  that 
at,  certain  times  of  the  year,  -a\  in  November  and 
December  mainly,  when  white  oi  hoar  fn 
frequent,  the  surface  of  such  roads  1st  more 
than  the  surface  of  an  ordinary  macadam  road;  but 
by  reducing  camber  and  screening  tlie  surface  of 
the  tar.  much  of  the  dangei  occasioned  by  slipperi- 
ness  lias  been  obviated. 

"With  regard  to  hills  or  steep  gradienl  is  nol 

intended  that  the  surface  lor  the  entire  width  of  the 
road   should  be  fanned  with  tarred   material. 

'■Where  the  gradient  of  any  hill  exceeds  I  in  25, 
1  suggest  forming  the  surface  of  the  road,  which 
should  be  20ft.  in  width,  as  follows:  The  centre, 
10  ft.  in  width,  to  be  composed  of  bittuminous-bound 
macadam;  and  on  each  side  the  surface  to  lie  bound 
with  Ferronrac  3  ft.  in  width,  for  the  purpose  of  pro- 
viding the  necessary  foothold  for  horses. 

"  The  Bath  road  through  Wiltshire  is  just  about 
35  mile's  in  length  (less  100yd.-.),  of  which  30|  miles 
arc  in  the,  rural  districts  of  Ramsbury,  Marlborough, 
Cable,  and  Chippenham,  and  the  remainder  in  the 
boroughs  of  Marlborough,  Calne,  and  Chippenham. 
The  road  referred  to  is  that  which  at  Beckhampton 
em  s  on,  to  Calne  and  through  Obipipenham,  not  that 
which  goes  through  Devizes  and  Melksham.  Its 
higlie.-t  point  is  along  the  Marlborough  Downs, 
where  it  is  030 ft.;  it  drops  considerably  at  Calne, 
where  it  is  240 ft.,  and  reaches  its  lowest  point  in 
the   Avon   Valley   at   Chippenham,   where   it    is    only 


85ft,     lis  width  varies  from   17ft.  to  22ft,    From  the 

Berkshire    l let    until    it   begins   to   drop  down    to 

Calne    it    rests    on    a    chalk    subsoil,   but   coining   off 

'  I     it    upper    greansand,    the 

gaull ,   K'oini  irnbrash,  and 

oolite,    i  in    the    ' '      n      il    i     at   presenit  chiefly   sur- 

■     .,  i'    and    'i,  nixtui 

i,   en,  Lime  tone,  or  granite,  but    in   I  he  < 

ham    disl  riol     linn    tone    and     l>a  alt     with     a     little 

are  used    \    I  h  a  I  it  binder  on  a  fey    ! 


SPIRAL  BOND  BARS  FOR  REINFORCED  CONCRETE 
CONSTRUCTION. 


Will  ii   Bond    Bar  Com- 

pany.   Limited,   of   Caxton    House,    \\  <    fcmini  er,    an 
setting  forth  die  advantegi  g  of  the 
|  '    Spiral    Bond    Bars    for  reinforced    i 

-  " h  are  the    speciality   of  tie 

Tin    e  ha'  -  in,  Luced  by  a  dual  proct  -     of  manu- 

facture,   from    which    they 
■  lei  ive   i  hair  pei  ulia  r  quali- 

ln  the  lirst  place,  braight 
i 
rolled,  and  this  having 
been  done,  the  bar-  arc- 
's entl  y  a  ii  -I  gradually 
reared  onl  i]  the;  n  unie 
a,  spiral  form.  Jt  is 
claimed  thai  the  result  is 
a  reliable  and  economical 
sti  ed  bar  for  redntft 
concrete  work,  w  hi,  h  piro- 
'.  i  an  effective  mechani- 
cal bond  without  giving 
risi     i"    force:     tendin 

or  crush  the  sur- 
rounding concrete.  The 
booklet  i-    illustrated   with 

a        ii."        Of     excellent-     ))ll" 

igj  aphs,       showing       the 
'"ill.-     a i     which    the    bars 
are   manufactured,   and  also 
era!      important      build- 
in    the    i  n    of    which    they    have 
■  I.    The   la:  tei    include   factories,  grain   silos, 
"i  '    .     wharves,     and     wat*  i 
towers.    The  main  a  med  for  these  bars 
i"     economj     and     efficiency     on     account     of    the 
and   li  ■-■!         Id    point   oi   the  steel,  and  the 
■ "                        - 1  bond,  a   -   Lh  special 
,  ions    such  a-   fishtailing  and   uon  liability  to 
■  et,  up  hah    eracl      in   tti         tiori 


Tbisec  "    Spiral 
Bond  Bar. 


TRAFFIC  STATISTICS   IN   HOLBORN. 


REMARKABLE    FICURES. 

The  Road  Board  have  agreed  to  make  a  grant  of 
£1.000    ;  COS-I    of    certain    paving    works    to 

be  oan  ed  oul    bj    thi     Metropolitan  Borough  of  Hol- 
born. 

Th"  1 1 .'  lie  tat  ,i  pn  pared  by  ihe  I 
veyor,  Mr.  E.  F.  Spurrell,  give  some  surprising  figures, 
ly's  [nn-road  the  average  vehicles  per  day  ol 
i  h  in-  6  a.m.  to  1U  p.m.— is  11,451,  of  which 
6,900  are  of  heavy  type.  Ai  midday  the  number  per 
hour  is  considerably  higher.  The  total  weight  in  tons 
per  yard  width  of  carriageway  is  1,090  per  day.  In 
"■  ry-avenue  th<  average  number  per  day  is  6,700, 
of  which  3,97o  represent  heavy-type  vehicles.  The 
total  weight  of  all  vehicles  is  760  ton.-  per  yard  width 
of  carriageway.  1,200  motor  omnibuses  per  day  use 
(tray's  inn-road,  and  1,100  motor  omnibusi  -  use  Rose  - 
bery-avenue ;  2,000  tramcars  pass  along  Gray's  Inn- 
road  and  1,300  in  Rosebery-avenue.  Excluding 
tramcars.  the  percentage  of  motor  vehicles  in  Gray's 
Inn-road  is  3G  per  cent,  and  in  Rosebery-avenue  52 
per  cent. 

Neither  Gray's  [nn-road  nor  Rosebery-avenue  can 
be  considered  main  road-;  therefore,  the  amount  of 
traffic  is  enormous. 


Office    Conversations — The    seventh    of    the 
of  articles  under  thi;   h  unavoidabl 

over  until  next  week. 
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Assistants'  and  Students'  Section. 

Conducted   by   SYDNEY   G.   TURNER,  assoo.m.inst.ce. 


All  communications  in  regard  to  this  rage  must  be  addressed  to  The 
Editor  St  Bride's  House,  24  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  b;  marked  ••Assistants  SVction"  in  the  to,>  le/t- hand  comer. 
Correspondents  are  tnuttcd    to  submit    questions  for  consideration    and 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions :  — 

309.  Water  Supply In  laying  a  large  water  main 

carrying  water  from  a  gathering  ground  several  miles 
from  an  urban  district,  and  also  distributing  mains 
in  the  district,  where  and  at  what  points  would  it 
be  necessary  to  place  air  and  other  valves  ?  Give 
reasons.    (W.  L.,  Ripley.) 

310.  Decay  of  Timber.— What  are  the  causes  of 
decay  in  timber  placed  under  water  ?  How  can  it 
be  prevented  ? 

311.  Surveying.—  How  would  you  draw  a  "give 
and  take"  line  to  an  irregular  boundary  to  facilitate 
taking   out    an    area?    (C.  F.  H.,   Lincoln.) 

312.  Design  of  Structures How  can  the  weights 

of  bridge  members  be  allowed  for  when  designing 
the  structure  ?    (H.  V.  0.,   West  Bromwich.) 

313.  Mechanical  Haulage.— What  is  the  most 
suitable  plant  for  hauling  road  metal  over  weak 
country  roads  by  mechanical  traction  ?  How  does 
the    cost   compare    with   horse   haulage  ?  ("  Ehu.") 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "  Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTIONS. 

300.  Retaining  Wall.— A  retaining  wall  is  required 
to  support  a  roadway  having  no  footpath,  and  con- 
sequently heavy  vehicles,  such  as  steam  rollers,  &c, 
will  seriously  surcharge  the  wall.  The  height  of  the 
roadway  above  the  adjoining  ground  is  8  ft.,  and  the 
filling  will  be  good  clay.  Design  a  suitable  wall  in 
mass  concrete,  and  show  calculations.  (D.  G.  B., 
Darlington.) 

Fig.  No.  1  represents  a  retaining  wall  support- 
ing a  mass  of  earth.  The  line-  AB  is  the  angle  of 
repose  of  the  earth,  and  CB  is  the  line  of  rupture 
or  of  initial  failure. 


Fig.  1. 


It  is  required  to  obtain  an  expression  giving 
the  horizontal  force  exerted  by  the  wedge  oi  earth 
CBD  in  terms  of  the  weight  of  same. 

F  =  reaction    of    resultant    pressure    acting    \    up 

the  wall  from  B. 
R  =  reaction  on  plane  BC  acting  £  up  the  plane 
from  B. 
ix  R  =  frictional    resistance   to    sliding   acting    along 
BC. 
W  =  weight   of    wedge   acting    through    e    of    g    of 

same. 
The    lines   of   action    of    these    forces    all    pass 
through  the  point  o. 

To  reduce  these  forces  to  a  triangle  of  forces, 
equate  the   two  forces  E   and  m  R. 


answers  to  the  Questions  which  appear.  For  the  contributions  considered 
to  be  the  most  meritorious,  one  or  more  premiums  in  books  will  be 
awarded  monthly.  .Diagrams  must  be  drawn  to  scale  on  separate  s/ieets, 
ready  for  reproduction. 


Fig.    No.   2   represents    a    parallelogram   of 

these 

wo  forces. 

fj.  =  tan  <p  .'.  p.  R  =  R  tan  <p 

,  ,          >iE  _  B  tan  d> 
"    an         C         IT              R 

=  tan  </> 

.".  angle  d  b  c  =  d> 

Then  resultant  R,  makes  an  angle  with  the 

..     ,        nr0       90  -  <t>  ,     , 
vertical  =  90    —  — ; — -!-  +  <p 

_  <i0-<b 
2 

Fig.  2. 

Fig.  3. — Construct  a  triangle  of  forces  for  F,  W 

and  R„   then   F  =  W  tan  90~» 
2 


Fig.  3. 

Fig.  4  shows  the  section  of  proposed  wall.    Con- 
ider  the    stability   of  same   along  line   AB.      The 


Fig.  4. 

wall      will     be     most     adversely     affected     when 
the  weight  of  a  vehicle  ac4     through  the  c  of  g  of 
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the  wedge  of  earth  BCD.  The  rear  wheel  of  a 
steam  roller  will  probably  be  the  heaviest  load  to 
surcharge  the   wall.    Assume   this  load   to   equal   3 

tuns. 

The  angle  of  repose  for  firm  clay  =  45° 
The  weight  of  concrete  =  130  lb.  per  cub.  ft. 
clay  =  120  lb.       „ 

Weight  of  wedge  of  earth  BCD  =  3£  x  4  x  120 
=  1,600  lb. 

Weight  of  earth  and  load  =  3  tons +  1,600  lb. 
=  6,720+1,600 
=  8,320  lb. 

90 -a 
Horizontal  force  F  =  8,320  tan  — g— 

=  S,320  x  tan  22£° 

=  8,320  x  -4142 

=  3,446  lb. 
Weight  of  wall=  (2i  x  2  +  3*  x  2  +  4x  2  +  4*  x  2  +  4x2*)  130 
=  39x130 
=  4,470  lb. 

Weight  of  earth  directly  carried  by  wall  =  3|  x  2  x  120, — 
shown  cross-hatched  in  Fig.  4 

=  840  lb. 
.'.  Weight  of  wall  and  earth  acting  with  it  =  4,470 +  840 

=  5,310  lb. 

To  obtain  position  of  c  of  g  of  wall,  take  moments 
of  area  about  A. 

As  the  clay  weighs  very  nearly  as  much  as  the 
concrete  per  foot  cube,  we  can,  for  the  purpose  of 
finding  this  c  of  g,  assume  the  back  of  the  Avail 
vertical. 

then  (8  x  4*  x  4|  +  4  x  2*  x  Lf }  =  (8  x  4+  4x 2)  x 

187J  =  46.r 

.-.  x  =5i?  =  4-08 
138 

or  4'  1" 

We  can  now  construct  a  parallelogram  of  forces 
by  plotting  the  two  farces   F  and  W. 

It  will  be  seen  that  the  resultant  line  of  pres- 
sure passes  just  within  the  middle  third  of  the 
base  AB. 


Fig.  5.— We  will  now  consider  the  stability  of 
Mir  wall  about  the  line  X  Y,  half  way  clown  the 
wall. 

Weight  of  wedge  of  earth  V  EP  =2  x  1§  x  120 
=  400  lb. 
Weight  of  earth  and  load  =  7,120  lb. 

.'.  Horizontal  force  I' =  7,120  tan  90~» 
2 

=  7,120  x  4142 

=  2,949  lb. 

Weight  of  wall=(2jtx2  +  3|x2  +  2x  \\)  x  13D 

=  14*  x  130=1,885  lb. 
Weight  of  earth  this  part  of  wall  actually  carries  =  2  x  1  x  120 

=  240  11). 
.'.  Weight  of  wall  aud  earth  =2,125  lb. 

The  c  of  <7  wall  is  obtained  as  before,  and  posi 
tion   is  2  ft.  8  in.  from  X. 

Plot  parallelogram  of  force-  1'  an. I   \Y  a-   before, 


Fig.  5. 

and  this  time  it  will  be  seen  that  resultant  line  of 
pressure   falls    outside    the    middle    third. 

This  'means  there  will  be  a  certain  amount  of 
ten-ion  at  the  back  of  the  wall. 

In  this  instance,  where  the  wall  is  to  be  con- 
structed of  mass  eonerete,  a  small  amount  of  ten- 
sion will  do  no  harm;  if,  however,  the  question  of 
cost  is  a  secondary  consideration,  it  would  be  a- 
well  to  thicken  the  top  half  of  the  wall. 

Were  the  wall  constructed  of  uncemented  blocks 
it  would,  be  absolutely  necessary  for  the  line  of 
thrust  to  be  kept  within  the  middle  third  through- 
out the  wall. 

The  foundations  of  this  wall  should  be  carried 
down  at  least  3  ft.,  but  it  will  be  unnecessary  to 
have  any  footings,  as  the  weight  of  the  whole 
wall  is  only  2  tons  per  foot  lin.,  and  7  ft.  of  earth 
will    easily   support   this   weight. 

The  clay  filling  behind  wall  must  be  well 
drained,  as  it  is,  very  liable  to  expand  when  wet. 
(A.  V.  C,  Nelson.) 

307.  Hydraulics.— A  stream  is  gauged  over  a  rect- 
angular weir  or  notch.  The  width  of  the  notch  is 
3  ft.  6  in.,  and  the  height  of  the  still  water  over  the 
edge  of  the  notch  is  found  to  be  14^  in.  Find  how 
many  gallons  pass  over  the  weir  per  twenty-four 
hours,   neglecting  the    velocity    of  approach.    (D.) 

We  will  employ  Francis'  formula.  (For  deriva- 
tion, see  Lea,  or  any  other  well-known  hydraulics 
text-book.) 

Let  Q  =  Flow  in  cubic  feet  per  second 
L  =  Width  of  notch  =  3'50  feet 

H  =  Height  of  still  water-level  above  sill  of  weir=l-208/ 
N  =  Numberof  end  contractions  of  stream.     Here  =  2 

Then  Q  =  3'33  (L-'1NH)  frf 

=  333  (3-5  -  1  x  2  x  1-208)  1/208* 
=  3-33  (3-500-0242)  T328 
=  14'43  cubic  feet  per  second 
Or  in  gallons  per  24  hours 

14-43  x  60  x  60  x  24  x  6"25 
=  7,790,000  gallons. 

(W.  H.  B.,  Booking.) 
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INSTITUTION  OF   MUNICIPAL  AND  COUNTY 
ENGINEERS. 

SOUTHERN     DISTRICT     MEETINC    AT     SOUTHAMPTON. 

A  Southern  District  of  the   Institution  of 

Municipal    and   County   Engineers    was    held    .-it   the 

Hall,  Sin',,  hainpfon,  on  Sal  ardaj    Last.     A ■• 

Mr    re.    i;.    Read    (Gloucester), 
-.    MacKenzie    (Bristol),    F.    R.    Pbipps    (Basing- 
i,  .1.  W.  Webster  (Cowes),  L.  A.  Cozens  (Isle  of 
.I,    \V.    W.    Candy    (Eastleigh),    G.    B     Hartfree 
\     mi.    Thomas    Cole    (Westminster),    D.    •!•    Brown 
.i.  H.  C.   Phillips  (Hursley),  F.   Heather  (South 
ham).    F.     Dyson    (Romsey),     W.     If.    Masters 
Southampton),       G.      O.       Lockwood      (Winchester), 
().       S.       Webb       (Newbury),       J.       A.       Crowther 
hampton),       A.      Dixon       (Southampton),      ('. 
Chambers-Smith      (London),     ami     It.     C.     Clifford 
liampton)      Apologies    for  absence   were   received 
from  the  president    Mr.   R.  .1.  Thomas,  .1.  S.  Picker- 
ing   (Cheltenham),    J,.    S.    ftashper    (Sandown),     and 
W.  II.  Bowen  (Reading). 

members  were  very  heartily  received  by  the 
Mayob  (Councillor  H.  Bower,  r.n.h.),  who  much  re- 
!  the  absence  through  illness  of  Sir  Jame 
i  non,  an  old  member  of  the  institution  ami  of  'the 
ration.  Had  Sir  James  been  present  lie  would 
ii  i  doubt  have  given  the  meeting  some  interesting 
comparisons  between  the  Southampton  of  old  and  of 

to-da^      aspecialls    a      regards    the    improve nts    in 

drainage   and    ti I    prevention. 

After  partaking  oi  ho  pitality  in  the  mayoral 
parlour,  a  visi'l  was  made  to  the  Trinidad  Lake 
A-pi.  '        s    Company's    works,   where    the   pro- 

of heating  ai  d  sifting  the  granite  used,  and  the 
mixing  with  asphalt,  cement  and  sand,  was  wit- 
laid  with  this  paving  were  trav.  , 
the  ■  i  i  ration  of  laying  and  Tolling  the  hot  mixture 
bein  aftei  ird  en  \  reinforced  concrete  bath 
mi  ii!  bank  oi  the  river  [tchen  was  also  visited, 
.Mr.  r  explaining  the  difficulties  presented  in 

ih;'  carrying  oul   of  this  work. 

The  mayor  was  later  mi  jne  en!  at  a  luncheon  at 
Ward's  Restaurant,  and  the  Chairman,  Mr.  R.  Read, 
proposed  a  hearty  vote  of  thanks  to  his  Worship  for 
his  kindness  in  allowing  the  use  of  the  town  hall 
and  for  hi     pet  "iia1  ''1  lie  iru  ating. 

The   memb  a      pi  >&  eded    to   the    formatii I    I  lie 

Districl    Executive    Comanittee.    This    was    made    as 

repi  i      i         !  le,    and    it     is     hoped     that 

win-re  the  gentlemen  elected   wen-  absent   they  will 

cons  rve.    The   following  were  elected— viz. : 

Messrs.    J.    8     Pickering   (Cheltenham),    8.    Stallard 

(Oxford),   W.   .1.    Goodwin   (Salisbury),   S.   J.    L.   Vin- 

(Newbury),  I     \  (Southampton),  J.  W. 

Webster  (Oow<  =.),  '-  A.  Cozens  (Isle  of  Wight),  T.  J. 

Guilbert  (Guernsey),   J.   II.   Blizard   (Southampton); 

!heio:    K.    R  M,  district   chairman; 

L.     -  izie    (Bristol),    district    representative; 

P.    i;     Ph  :     i,    hon.   district  secretary. 

particulai     oi    road    i  instruction   in 

:  Ijing  tl        p  n  air     wimming 

iftea  wards  read  by   Mr.  .1.  A. 

n     igli     in       or,  ami    will    be    found 

luced  el        tie:      in    Ihia      sue. 

A  discu  tied  by  M  r.   Ghambei  --Smith. 

I    op      d    a     hearty     vote     of     thanks     I"    Mr. 

for      his      paper.       .\h--i-.       Hartfree, 

MacKenzie,    Web-ter,    Phipps   and    l;    <l    al        spoke 

d   Lj  hoped  1"  ara    ng<  an  earl     meeting   in     lie 


Rhy!   Pier   Sole!   at   Auction.    -Rhyl    Pi<  i 

i  pu     lis      I  al  auction  by  the  Rhyl  Urban 
tncil    fi  r    £1  00  I,    ti<  gol  ial  ions    For   sale   to 
ncil  at  a  contract  price  of  £7,250  having  fallen 
throug 

Proposed    City    Subways.      The    cit,      engineer    of 
Mr.    !•'.   Summer,   m.i.vmj  .;  .    ha     been   in- 
,r     i    i  ibilit,     ol    con       i 
1    I   idga  e-circus.      The   diffi- 
a  i    almc      entirely 
at  th     p  iinl  oi  the  Flei 
and  to  the  dangi  i lature  o    th     rround  i 

al     KLing    WilUam-street,    aear 
n  Bridge,  wl         me  h  uction  oppo- 

i   !'n        tation. 


HIGHWAY  MAINTENANCE   IN   GODSTONE   RURAL 
DISTRICT. 


Al  the  la-i  mi  el  ing  of  Iflie  Godstone  (Sui  rey)  Rural 
Districl  Coiuicil,  ihe  Highways  and  Pinam  Com- 
mittee presented  the  report  of  Mr.  G.  E.  CroWter,  the 
highway  nrveyor,  on  the  estimates  for  ihe  year  end- 
ing March  31,  1914.— The  report  stated:  "I  am  able 
in  report  a  reduction  of  the  highway  rate  to  the  ex- 
ii  ni  of  lVh  in  the  £,  and  (his  represents  a  sum  of 
£937  14s.,  .calculated  on  last  year's  assessable  vain 
of  the  district.  The  total  estimates  amount  to 
£13.663  Us  lid.,  and,  deducting  the  county  council's 
contributions  toward-  the  two  contributory  mads  (a 
siun  of  £819  lis.  10d.),  leaves  a  nett  expenditure  of 
£12,844  13s.  Id.  The  assessable  value  of  the  disl 
for  rating  purposes  ai  January  13th  last  was  £152,227, 
and  the  proposed  expenditure  will  necessitate  -a 
highways  ran-  of  Is.  8',d.  in  the  £,  being  lid.  in  the 
.C  less  than  the  current  year." 

Tire  estimates  are  made  up  as  follows:  Estimated 
cost  of  tar-wasdiiinig,  £3,450  8s.  -id.;  a  penny  rate  for 
improvements,  £634  5s.  7d. :  provision  for  manual 
labour  for  maintenance  only,  excluding  repair-  to 
roads  and  quarrying  stone,  £1,521;  resurfacing  with 
tar-macadam,  £976;  supply  of  material's  ami  repairs  to 
highways  generally,  £7,082  l<.;   total,  £13,663 14s.  lid. 

VALUE     ()!•'     TAR-WASHING. 

Mr.  Crowter  -ays:  "I  consider  the  present  decrease 
of  expenditure  is  tairgely  due  to  tar-washing,  Which 
undoubtedly  preserves  the  road  surfaces  and  pro- 
Longs  the  life  of  name,  and  I  have  arranged  to  -till 
increase  the  area  to  he  covered  by  16,400  super,  yds. 
Two  year-  ago  I  advocated  the  use  of  bar-macadam 
for  resurfacing,  and  since  then  Lingfield  village,  De 
Tillenis-huie  and  Tidy's  Green,  Limps-field,  part  of 
Limp-held  Common  and  Warldngham  village,  and 
a  length  mi  Wormsheath  Common,  have  been  treated 
with  this  class  of  material,  and  consequently  lie1 
maintenance  of  these  roads  has  been  reduced  to  a 
trifle    in    comparison     with    former    years.        I    have 

theref again    provided    Eotr    further   extensions    of 

this  system  of  treatment   at   Oxted   and  Linglield." 

workmen's  wages. 

The  highway  surveyor  stated  that,  he  had  given 
careful  attention  to  the  question  of  workmen's 
wages.  He  felt  sure  it  was  the  wish  of  the  council 
hi  pay  fair  wage-  In  their  workmen ,  and  he  thought 
the  time  had  arrived  when  certain  increa  should 
be  made,  having  regard  to  the  advance  in  the  cosl 
of  living  and  in  ilc  fact  that  in  some  cases  the  men 
were  underpaid.  The  total  money  value  of  the  in- 
creases he  proposed  would  represenl  about  £200 
per  annum,  hut.  ii  would  not  increase  the  highway 
rate,  as  he  had  been  able  to  make  reductions  in 
other  directions. 

The  report  and  estimates  were  adopted. 


EXPENSIVE   LITIGATION. 

RURAL    COUNCILS    HEAVY    BILL    OF    LAW    COSTS. 

Accounts  were  presented  at  tire  lasl  meeting  of  the 
Godstone  (Surrey)  Rural  District  Council  showing  the 
taxed  cm  i  lo  i  In'  council  of  the  proceeding.-  in  re- 
gard to  Ihr  Lingfield  road  i  ase  and  the  Rabies  Heath 
encroa  hmenl  case.    In  the  Rabies  Heath  case 

I incil     costs    were     £944,    and     the    other    side 

£740  Its.  (id.;  total,  C 1 ,064  lis.  Gd.  In  the  Linglield 
ease  the  costs  of  the  other  side  were  £596  3s.  3d.,  and 
the  c  luiii  ii      £819  2  .  L0d.,  a  total  of  £1,415.     The  sum 

,1  £55  'a  .  id  bad  to  l"'  added  lor  the  cosl  of  taxation, 
making  the  total  to  he  paid  bj  tie'  council,  for  both 
cases,  £3,155  6s.  lid.  The  -urn  of  £31  8s.  2d.  was 
taken  nff  by  the  taxation.  Ii  was  explained  that  the 
sum  now  due  in  he  paid  was  £590,  the  other  having 
been  paid  by  instalments  from  time  to  time  as  the 
ael  ions  pri  iceeded, 


Talkin  Waterworks The  Local  Government   Board 

have   sanctioned   tic    scheme    prepared    by    M<     i 

'I'a;..  I'.i'  &  YYalliu,  civil  engineers,  Newca  tle-on-Tyne 
and  Birmingham,  for  supplying  ihe  village  of 
Talkin.  Cumberland,  with  water.  The  supply  will 
he  wholly  by  gravitation,  and  no  pumping  will  he 
required.  Tender;  for  the  construction  of  the  works 
will   be.   invited   at  once. 


Im  bhi  v  v,\   28,   L913. 


AND    COUNTY    ENGINEER. 
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CORRESPONDENCE. 

Fot  every  ill  "beneath  the  sun 

There  is  some  remedy  o> 
If  then  be  Ate,  res  >lve  l  •  i.  n& 
If  not,  submit,  and  never  mind  it. 
—  Akon 


LAND  VALUATION  BOARD   APPOINTMENTS:   A  WARNING. 
To  the  Editor  of  The  Surveyor. 

Sir, — Will    you   allow    me,    through    your    valuable 
journal,  to    counsel    all    young      ur\    yoi     who    bold 
positions  under  either  county,  town  oi   mi. an  council 
to  jiau-  ■  cepting  any  position  under  the  Land 

Valuation  Board?  Some  may  consider  this  advice  ■■- 
absurd  ;   bul    lei   them  beaT. 

A  son  oi  mine,  v\  bo  ba  >  served  hi    articles  and  v,  a- 
i   ■  verj   n  ell  under  a  certain  ui  ban  disll  riel  counei  I, 
and  was— a-  many  are— anxious  to  impa'ove  his  [>o  i- 
tioh,    was    attracted    by    an    alluring    adverl  n 

requiring   a    fully   qualified    surveyor.    This    he   duly 
answer*  'I       He    was    requested    lo    attend    bi 
Governmenl    official,    who   pul    him     through    a    test 

examination    in    sui  \  eying,    us in  trumen        and 

I ■  ■  ■■  ■  1 1 1 . -r  t ■;, ,  &c.    >\  bich  he  s-uccessfullj  passed      La 
was  required    to   fill    up    a    Form    ask  ng    a      xte     oJ 
rtu     tions    on   i  cam      pa  .     I    and   othei    inl  irmal  ion. 
Some   time    lab  i     to  be  precise        c  week      be   was 
duly  appointed    as    a    temporary  valuation    assistant. 

Imagine  I po-ise  after  having  I n  engaged  some 

months,  to  find  thai  his  work  bad  nof  noi  evei   would 

hai  ■  any  bearing  on   hi  -  p ■  yon.     He  ha     noi   as 

much  as  mad  ■  a  1 1  acin  ■ ,  lei  alone  done  any  sui 
with  instruments  or  othevwi    -.    oli.  the   irony  of  itl 
His  present  duties  consist  chief]  ■  m'dooi 

to  door  asking  a    i  as  the  follow  ing  :  "  Who 

is  the  land!  ird  "  I  tave  j  i  a  a  flushing  c  tern  ?' 
"What  is  the  rent?"&c.  &c.  Having  obtained  this 
and  other  such  information,  he  proceeds  to  the  office 
to  make  up  what  is  known  as  a  field  book  toi  the 
valuer— practically  all  clerical  work. 

Having  been  entrapped  into -a  c  pting  this  so-called 
Govemmi  at  appoint)  eived  a   serion 

chock  in  his  career,  i  1  .•  hai  no  chance  whatever  oi 
showing  his  professional  abilities  -in  fact,  no  ah  Litj 
is  required.  The  work  is  dull  and  uninteresting,  and  oi 
noi  the  remote  i  use  in  his  future  pr  >fi       one!  career, 

Why  on  earth  are  Government   officials  alio 
obtain  young  fellow  -  under  such  false  pretei 
bligbt  their  inline  ?    \\  hy  doi  icellor  of  th 

Exchequer  not  fill  such  vacanci  with  ex-soldiers  or 
ex-butlers,  no  professional  knowledge  oi  experience 
being  necessary?  Whal  uj  •  will  a  youi  ; 
he  either  to  himself  oi  anyone  else  afl  t  a  year  in 
such  a  deparl  tnenl  i  i  >i  hould  he  c  mtinue  under 
this  department  in  the  capacity  in  which  he  i.s  a1 
i1  engaged,  will  the  Chancellor,  when  the  land 
valuation  is  completed,  find  him  a   berth  ?    1   fancy 

not.    What  is  to  i e  i  I   the  hundreds  oi   profe 

-ional  young  men  who  have  been  obta  ned  under 
similar  circumstami  .  -  !  Shall  we  see  them  oul  ou  the 
street  ?    Whal  does  the  Government  care  ? 

I  sincerely  trust  that  the  publication  of  this  letter 
will  act  as  a  warning  to  young  professional  men  who 
are  likely  to  he  deceived  in  what  they  imagine  as  a 
ive   G    '  •  riimeni    li  >i  til. — Your-.   &c., 

A  l)i  ousted  Parent. 
February  21,  1913. 


Motor  'Buses   and   Damaged   Roads.     The    Homsey 

Town  Council  recently  obtained  counsel's  opinion  re- 
garding motor-'bus  traffic  as  extraordinary  traffic,  and 
proposed  to  take  action  to  recover  damages  from  the 
motor-'bus  company  in  respect  of  injury  which  ha; 
Wei  n  done  to  the  roads.  At  last  Friday's  meeting  oi 
the  council  it  was  slated  that  the  managing  director 
of  the  'hus  company  had  written  that  he  and  his  legal 
advisers  had  arrived  at  the  conclusion  that  the  traffic 
conducted  by  the  company  was  not  extraordinary 
traffic.  The  development  of  the  means  of  locomotion, 
he  added,  was  such  that  it  was  the  duty  of  the  local 
road  authority  to  make  a  road  strong  enough  to  stand 
the  traffic  which  -could  reasonably  be  expected  to  go 
upon  it,  such  traffic,  in  so  far  as  the  roads  in  question 
\\en  concerned,  including  motor  omnibuses.  Thai 
being  so,  while  they  did  not  admit  that  their  omnibus* 
liad  done  any  damage,  on  the  other  hand,  if  such 
damage  had  been  occasioned  it  was  not  due  to  extra- 
ordinary traffic,  but  to  the  fact  that  the  roads  were 
not  of  sufficient  strength  to  carry  ordinary  traffic  of 
the  present  clay. 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

!es  the  co-operation  of  Surveyor  readers  with  a  view 
iformatwn    given    under    this    head   as   complete   and 


The  Edito 

to    making    the 
accurate  as  possible, 


INQUIRIES  HELD. 
Doncaster    T.C.    (February    20th.     Mr.    Edgai     Dud 
ley),     in-    m     an    inquirj    into   an 
the    i  orporal  ioiii    for    i  ornpu'l  sorj     powej  ■     to    acq 
certain  pro]  i  rties  in  St.  -  Eor  sitree    im- 

proveim  nts.  The  town  clerk,  Mr.  R.  A.  li  Tovej 
said   the   corporation  desired   to  continue 

Printing   Office  street,    W<    I    I  aithga  -  at  un- 

load,  but    it  had   I, ecu    foun  I  im]  o  gel    the 

property    owner .    to    agree    to    n  hai    U       co      i  ation 
deemed    were    reasonable    ti    m  .    '1  he    I  >ta      li  ngth 
of    the     proposed     widening     in     St.    Sej 
\\  iilnii   w.  i 

ll!l  ft.   i  hrougl St.   Sej  ulch  .    was 

I     ip    e      to    v,    |  a  51-J      bo  55  ft      i     m  -   al  o 

proposed  to  double  the  tramway   track.    The  inspec- 
tor:   It  will  be  a  very  exp        ve    improvem  int.    The 
it   (Mr.  F.  i).   Kirby):   The  estimated 
i      £70,000.    The    town    clerk:    Th      i 

ee   no   other   way,  and    thej     feel     i      i      absoh 

:  i  ■■    ary    that   the    wot  l.      hould    I  e 
Kidderminster  (I 

1113,000  for  the  purchase  ui  land  I 
the  extension  ol 

opposition  by  the  Bewdlcj  Corporal  ion  

thai   the   b  i  gal '  ni  of  the  e   lamb   mig  il    injui  ouslj 
affeel  bheir  water  supply.     Eng  a 
evidence   was   given    bj    .'i;     0     E     ■:.  i     .    Vlr. 

II.   Lapworth,  and   I  be  opj  ,  on 

li  lersl  inding  thai  a  por  on  oi  the  areas  pr  iposed 
lo  be  acquired  would  noi  be  used  I  i  in  igai  ion'.  In 
th  i  course  oi  the,  inquirj  Mr.  Willi  o  tated  thai 
the  pi  ipo  ed  ch  'lie  involved  I  he  pi  .  ion  ol  pump- 
ing plant,  rising  mam.  and  laying  oul  the  jewage 
farm,  involving   a   cosl   ol   some   £27,000. 

Larne   U.D.C.   (February    18th.    Mr.    A.    D.    Price). 
Thi-,   was   an    inquiry   into   a    petition    by   the   urban 
counc  i   for   a    Provisional   Order   to   enable   them    to 

i'1''     e  fee    ii"'   powei  -    of   bhi     Land  Clauses   Aoi 

with  resp  o   the   purcha  <     »nd    I  iking   othea 

I      -  it    forth    in    the 

peth  on    i"i    ih  ■  making ii,  «    ri  ad  waj  .  and   fur 

a  loan  of  £5,000  for  thai  pu  |  i  '.li.  Woods,  ■,  ngi- 
neer   for  the  scheme  11      ■    \  mati  d    the   i  ■ 

taking  over  the  ground  an  ;  f  al    £4,400.    The 

1 "    l    allowed    £1,200    I   i  work     The 

h   of  the  streel    iva  and  t  his 

««       a       Ve-l  ,.,.:.,,  ,,,,,..  'l'|,     ,  .,    ,     j;|,  ,,| 

tie-  tra  '  would  be  35  ft.,  and  the  -  .  a  gi  iund  il 
was   propo  ed    to    acquire  .■  -       a.rj     in    the    in- 

Of    lie        'ii 

Martley  R.D.C.  (February  I  Ith.     Mr.  A.  A.  G.  Mali 
£4,300  Eot  the  purp  i  i 

p  '-al.   -The  -eli  me  was  d      gned  hi    Vies   r      \\  il 
A-    Raikes,   and   enibraci        ewi  ring    a    pen  ion    of  the 
parish,   and    provides    for    th  ril    of 

n  age 

Monaghan  R.D.C.  (Februarj  21st.  Mr.  H.  M.  A. 
Murphy).  —  £9,275  for  the  erection  of  fifty-three 
labourers'  cottages  undet  the  Labourers  Acts.-  Mr. 
1'atrrek  Toal,  clerk  to  the  council  jtated  tlial  105 
cottages  had  already  been  buill  on. hi'  I  i    i  mes, 

and  the  total  aiuoinit  of  loan-  borrowed  was  £20,633. 
The  expenses  on  repairs,  insurance,  &c,  la.-t  y<  ar  on 
the  cottages  amounted  to  >.tiG.  The  receipts  for  rent 
amounted  to  £260,  and  the  amount  of  Exchequer  grant 
was  £38.  The  annual  loss  t  i  the  ratepayers  under 
the  Acts  was  about   £200,  or  about  -'■!.   in   the    £. 

Pembroke  (Go.  Dublin)  U.B.C.  (February  19th.  Air. 
J.  F.  MacCa be).— £6,000  for  houses  in  the  Poplar 
Lodge  site  at  Sandymount,  £10,900  for  houses  at 
Clonskeagh    and    Harmony-avenue,    and    £36,000    for 

-    on   the  Eiverview   and   Irishtown   road    ■ 
The    council    also   made   application    for    sanction   to 
a  loan  of  £14,0jU  for  the  pu  carrying  out  an 

improvement  scheme  at  Ringsend  and  Irishtown 
under  Part  I.  of  the  Act.  — The  town  clerk,  Mr. 
Manly,  in  reply  to  counsel,  stated  that  the  total 
number  of  houses  the  council  owned  was  SoA.  All 
the  houses  are  occupi*  di  Y  .  All  the  rents  are 
regularly  paid,  and  you  have  no  allowance-  to  make 
for  vacancies  ? — That  is  so.  Witness  added  thai  he 
had   683   applications   for   h     '  r    weeding    out 

all  the   had   and  doubtful  ones. 
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Shipley  U.D.C.  (February  19th.  Mr.  Edgar  Dudley). 
_£450  chase  of  Woodland?,  on  the  Hirst 

Wood  estate,  for  the  purposes  of  a  public  park.— The 
clerk  Mr.  I.  Lindow,  said  the  land  that  it  was  pro- 
L  to  purchase  covered  an  area  of  2\  acres,  the 
,  iked  being  £180  per  acre.  For  some  time  the 
council  had  considered  that  they  were  not  sufficiently 
well  equipped  with  public  parks  and  recreation 
grounds  and  they  felt  that  the  present  opportunity 
to  purchase  suitable  land  should  be  taken  advantage 
of  Eeplying  to  the  inspector,  the  clerk  said  the  price 
of  land  in  the  neighbourhood  of  the  Hirst  Wood  estate 
was  from .2<.  6d.  to  4s.  6d.  per  yard. 

Wallasey  T.C.  (February  21st.  Mr.  F.  H.  Tullocli). 
—£100775  for  the  purpose  of  building  a  new  bc-wn 
hall  on  the  North  Mead  site.— The  town  clerk,  Mr. 
H    \\     :  ed    'hat   the  total  area   covered  by 

the    building    would    be    3,700    super,    yds.     It   would 
have   a  frontage   to  the  river   and  Brighton-street   of 
17-1  it.,  and  a  frontage  towards  Queen's-road  of  188  ft. 
The  building  would  be  set  back  a  distance  of  120  ft. 
from   the   build&Djgs   on   the  west    side    of   Brignton- 
street,    which    would   have    the    effect    of    forming    a 
square  in  front  of  the  town  hall  of  about  300  ft.  long 
north  to  south    and  120  ft.   wide.    On  the  river 
front  the   building  would  be  set  back   a  distance   of 
about   125  ft.    from    the   front   wall    of   the    esplanade, 
and   it   was   proposed   that  the   existing   wall    should 
be    taken  down  lor   a  distance  of  230ft.,  the   central 
portion  having  a  broad  flight  of  steps  the  full   width 
of  the   central   feature    of   the    river   facade.     To    the 
left  and  right  of  these  steps  grass  terraces  would  be 
formed.    A     large    public    hall    would    occupy     the 
whole  of  the  frontage  to  the  square  on  the  first  floor 
level,    with    a    total    accommodation    of    1.300    seats. 
The  'council   chamber   would   form   a   line   apartment, 
58ft,  by  32ft.,  an  the  centre   of  the  river  front,   cap- 
able  of    seating    sixty-four    councillor.    The    interior 
of  the   building  was  to   be  designed  in  the   Rem 
sance    style,    and    towards    the    river    front    a    large 
tower  had   been  designed,   which,   together   with    the 
Steps   and  terraces,   would  give   great  dignity   to    the 
building  as  seen  from  the  river.    Mr.  F.  G.   Brdggs, 
the   architect,    in    reply    to   Mr.    A.    W.    Maxwell    (m 
opposition),    said    that    £7,500   of   the    £10,000    for   the 
tower    might    be    put   down    for   ornament,    but    the 
lower  part  of  the  tower  might  be  made  use  of.     Mr. 
Kitchen,    the    Local    Government     Board     architect, 
<■:<, ---examined    the    witness    at    considerable    length 
a-  to  the  suitability  of  the  tower.    *'  Do  you  think, ' 
he  asked,   "that    a    tower   is    suitable   for   a   building 
which  may  be   described   as  being  of   Grecian   influ- 
ence ?  "    Witness:    1   don't   think   the   buihlmg  would 
sufficiently   imposing  without  it.    You   will   agree 
that   the   style   is   impure    with   the  tower  ?— Well,   if 
you  are   going   to  aim   at  having   the  building  abso- 
lutely   on    the    lines    of   a    purely    classical    building. 
you  will  spend  a  lot  of  the  £10,000  in  general  treat- 
ment spread  over  the  rest  of  the  building.     But  you 
will    agree    that    academically    a    tower    is    not   con- 
Tit 'with   the  elevation   of   a  Grecian    building?— 
We  don't  agree  that  it  is  Grecian.   We  call  it  Renais- 
sance.   At    anv    rate,    on    a    classical   building   don't 
you  think  a  dome   would  be  far  more  correct?— We 
don't    think    it    would    be    preferable,    and    we    have 
given    the   matter   very  careful   consideration. 

APPLICATIONS   FOR   LOANS. 

Beckenham   U.D.C— £525   for    the   purchase   of   land 
to  extend  Kelsey  Park. 

Birmingham  T.C. -.£3,275  for  a  new  school  al  Bartlcy 
Green. 

Carlisle   R.D.C.— £3,000  for  the   Blackwell   di 
scheme. 

Derby  T.C £13,500  for  electricity   plant. 

Egremont  U.D.C £2,400  for  footpath  improvements. 

Halifax  T.C— £7.757  foi  " ■'  works 

at  Ovenden. 

Ledbury  R.D.C.     £1.200  for  building  six   workmen's 

cotta; 

Mansfield  T.C— £3,456  for  street  improvements,  and 
E450  for  the  purchase  of  a  site  for  a  school. 

Mexborough    U.D.C— £5,730    for    the    provisi 

public  baths. 

Newry  No.  1   R.D.C— £8.100  for  erecting  forty-eight 
he  fourth  housing  scheme. 

Ncrthwich  U.D.C— £7,938  for  ah  me. 

Ramsgate  T.C — £6  500  for  new  gas  purifiers. 

Selby  U.D.C— £8,200  for  a    housing  scheme   t     eon- 
of  forty-two  lion 


Stockpos't   T.C. — £6,141    for    the    extension    of    the 
technical  school. 
Swansea  T.C— £10,000  for  water  mains  extensions. 

Wincanton   R.D.C £1,090   for   the  Lovington   water 

supply  scheme. 

LOANS    SANCTIONED. 
Barking  U.D.C— .£425  for  a  bowling  green. 

Barrow-in-Furness  T.C £1,059  for  the  purchase   of 

a  school  site. 

Bromsgrove  R.D.C— £300  for  the  Fairfield  water 
supply. 

Carnarvonshire  CC-  £4,354  for  alterations  and  re- 
pairs to  certain  schools. 

Cleethorpes  U.D.C £31,394  for  a  sewerage  scheme. 

Horsham  U.B.C £1,600  for  the  North-street  im- 
provement, and  £2,000  for  refuse-burning  plant  at  the 
electricity  works. 

Mansfield    T.C — £300   for    improvements    in    Bath- 
lane. 
Plympton  St.  Mary  R.D.C — £569  for  street  repairs. 
Rotherham   R.D.C— £4,478    for    conversions    to    the 
water-carriage   system. 

Uptcn-on-Ssvern  R.D.C— £4,681  for  sewage  disposal 
works  at  Kempsey. 

Youghal  U.D.C £2,000  for  a  housing  scheme. 

FORTHCOMING    INQUIRIES. 

MARCH.  £ 
3.    Southend.    For  electricity  and  street  pur- 
poses   (Mr.    R.    H.    Bicknell)        14,166 

4.— Aberavon.    For    street    lighting    purposes 

(Mr.   R.    H.   Bicknell)  500 

4—  Bacup.    For    works    of    private    street    im- 
provement   (Mr.    H.    S.    Stewajt)  ...  565 
4—  Coole.    For    works    of    water    supply    (Mr. 

M.   K.    North) 900 

4.— Cosport.    For    the    ejection    of    a    ladies' 

chalet  (Mr.   F.  H.   TuUoch)  250 

4.— Hanwell.    For    the    provision    of    a    refuse 
destructor    and    disinfecting    apparatus 

(Mr.    W.    O.    E.    Meade-King)       3,500 

4.— Hinckley.    For  the  construction  of  a  new 

road    (Major    J.    Stewart) 1,100 

4.— Leyton.    For  street  improvement  purposes 

(Mr.  Edgaa-  Dudley) 6,750 

4.— Llantrisant.    For     private     street     works 

(Mr.    R.    H.    Bicknell) 1,522 

4  —  Neston.    For  providing  a  store  yard  (Mr. 

Courtenay    Clifton)    500 

4.— Saxmundham.    For  works  of  sewage  dis- 
posal  and   water   supply   (Mr.   A.    A.    G. 

Malet)       10,500 

5.    Altrincham.    For  the  provision  of  a  shelter 

and  convenience  (Mr.  H.  S.  Stewart)  ...  400 

5.  Conway.    For  the  purposes  of  a  water  sup- 

ply   (Mr.    Courtenay    Clifton)        120 

5.— Croydon.    For    street    widening    purposes 

(Mr.   Edgar  Dudley) 3,500 

5.— Selby.    Fo-r  the  purposes  of  a  water  supply 

(Mr.  M.  K.  Nortfh)       630 

5— Sheerness.    For   street   and    water    supply 

purposes    (Mr.    A.    W.    Brightmore)     ...      19,552 

5  —Swansea.    For  cemetery  and  paving  pur- 

poses   (Mr.    R.    H.    Bicknell)       

6  — Cuildford.     For    street    improvement    pur- 

poses   (Mr.    Edgax   Dudley)  ...        ...       8,000 

6.  - Menai  Bridge.    For  the  erection  of  council 

■chambers     and     a     fire     station     (Mr. 
Courtenay    Clifton) 550 

6  —Scunthorpe.    For   works   of  sewerage  (Mr. 

M.   K.   North) 1.870 

0.— Sheppey.    For  water  supply  purposes  (Mr. 

W.    Brightmoire)  

7— Dorking.        For    the    provision    of    public 

baths  (Mr.  F.  H.  Tullocli) '  ... 

7  -  Skegness.     For  sewage  disposal  works  (Mr. 

M.   K.    North) 1.600 

7  —  Towyn.    For  the  provision  of  sewerage,  a 

public    convenience,    and    .-tables    (Mr. 

Courtenay    Clifton) 

7— Worthing.    For     road     widening    purposes 

(Mr.   Edgar  Dudley) L940 


2,454 


4,300 


165 


1,100 


London   County  Council   Finances — An   abstract  of 
the  receipts  and  expenditure  of  the  London  County 
Council   for  the  ten  years  ended  March  31    1912    to- 
gether  with    other    financial    statements,   has    been 
1  at  the  price  of  6d. 


Ki.r.KUAni    28,   L913. 
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Municipal  Work  in  Progress  and  Projected. 


(ha   co-operation  of  Scbvetop    readers  with  a  mew  to   making   informatit 
accurate  as  possible. 


given    under  this  head  as  complete  and 


The  following  are  among-  the  mure  Important  pro- 
jected works  of  which  particulars  appear  below: 
Buildings—  Edinburgh  £3,638,  Middlesex,  Staffs; 
housing  and  town  planning— Annfield  Plain,  Ruislip- 
Northwood;  roads  and  materials — Kent  £2,312, 
Lewisham  C15.918.  Marylebone;  sewerage  and  sewage 

po  aJ  —  Aslitoii-  under-  Lyne      £20,000,       >' 
£12,300;    water,   gas   and   electricity— Kirkcaldy,   Lin- 
lithgowshire.—Particular;    of    other    work:-,    projected 
will    be    found     on     our     "Local    Government    Board 
Inquiries"  pages. 

BUILDINGS. 

Aberdare  U.D.C A  site  for  a  new  isolation  hospital 

is  to  be  purchased  for  £8,750. 

Bolton  T.C A  scheme  has  been  approved  for  the 

provision  of  public  baths  in  Moss-street. 

Edinburgh  T.C— Public  wash-houses  are  to  be  built 
at  Fountainbridge  at  a  cost  of  £3,638. 

Middlesex  C.C.— The  tender  of  Messrs.  W.  Gibson  & 
Co.,  Finchley,  at  £15,994,  has  been  accepted  by  the 
Education  Committee  for  the  erection  of  a  secondary 
school  on  the  Golder's-rise  estate,  Hen  don. 

Portsmouth  T.C— A  sum  of  £4,600  is  to  be  paid  for 
land  for  the  extension  of  the  infectious  diseases 
hospital. 

Staffs  CC — The  Education  Committee  have  ac- 
cepted the  tender  of  Messrs.  H.  Gough  &  Son, 
Wolverhampton,  at  £13,468,  for  the  erection  of  the 
county  metallurgical  and  engineering  institute  at 
Wednesbury. 

Twickenham  U.D.C The  tender  of  Mr.  A.  Roberts, 

at  £597,  has  been  accepted  for  the  execution  of  works 
in  connection  with  the  construction  of  an  inclined 
embankment  along  the  river  frontage  of  Radnor 
House  Island. 

HOUSING   AND   TOWN   PLANNING. 

Annfield  Plain  U.D.C— Tenders  are  to  be  obtained 
for  the  erection  of  sixty  workmen's  houses. 

Briton  Ferry  U.D.C— The  tender  of  Mr.  David  John, 
Pontypridd,  at  £13,189,  has  been  accepted  for  the 
erection  of  an  additional  sixty-two  houses  undei  the 
Workmen's  Dwellings  Act. 

Dungannon   U.D.C The    Local    Government    Board 

have  forwarded  the  draft  mortgage  for  £4  200  for  the 
erection  of  twenty-four  artisans'  dwellings,  the  loan  to 
be  repayable  in  sixty  years  at  3£  per  cent.  The  clerk 
said  that  the  board  were  still  engaged  in  considering 
the  plans,  but  had  not  yet  sanctioned  the  asbestos 
roofing,  which  would  save  £100. 

Horncastle  U.D.C— It  has  been  decided  to  build  four 
workmen's  cottages. 

Linthwaite  U.D.C Seventeen  acres  of  land,  including 

certain  buildings,  is  to  be  purchased  for  £4,000  for 
the  purpose  of  a  housing  scheme. 

Richmond  (Yorks)  T.C— The  Local  Government 
Board  having  agreed  to  corporation  land  being  appro- 
priated for  the  purpose,  it  has  been  decided  to  erect 
eight  dwellings  in  the  West  Field. 

Ruislip-Northwood  (Middlesex)  U.D.C— Application 
has  been  made  to  the  Local  Government  Board  for 
sanction  to  a  town-planning  scheme  in  respect  of  an 
area  comprising  6,000  acres. 

Seaham  Harbour  U.D.C — Plans  and  specifications  for 
the  new  housing  scheme  have  beein  completed,  and 
tenders  are  to  be  advertised  for  shortly. 

Sedgene'd  R.D.C — It  is  proposed  to  build  twenty-six 
houses,  at  a  cost,  approximately,  of  £170  each,  the 
rent  not  to  fall  below  5s.  a  week  or  exceed  6s.,  and  the 
council  are  a-king  for  a  loan  repayable  over  a  period 
of  fifty  years. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Deptford   B.C With  regard   to  the   communication 

from  the  London  County  Council  as  to  the  revision 
of  the  by-laws  relating  to  the  collection  of  house 
refuse,  the  Works  Committee  reported  that  they  had 
considered  the  quest  ion  of  a  collection  twice  weekly 
from  May  1st  till  September  30th,  but  to  carry  it  out 
would  involve  a   capital  expenditure  of   £552  on  the 


purchase  of  twelve  new  vans,  and  an  additional  ex- 
penditure of  £1,100  per  annum  for  extra  horses  and 
labour.  They  therefore  considered  that  the  present 
weekly  collection  was  adequate,  and  the  council 
approved  the  recommendation. 

Exeter  T.C — A  resolution  has  been  passed  that  the 
Local  Government  Board  be  informed  that  in  the 
event  of  a  Provisional  Order  being  issued  granting 
an  extension  of  the  borough,  and  such  order  being 
confirmed  by  Parliament,  the  council  would  take  the 
requisite  steps  to  provide  a  refuse  destructor  for  the 
enlarged  city. 

Penrith  U.D.C — A  scheme  for  the  removal  of  house 
refuse  has  been  adopted,  including  the  purchase  of 
four  new  carts  and  one  wagon,  at  an  estimated  cost  of 
£100. 

Steyning  West  R.D.C— The  following  tenders  have 
been  accepted  for  the  removal  of  house  refuse:  Lanc- 
ing, Mr.  Luckin,  £39;   Steyning,  Mr.  Green,  £55. 

Tenby  T.C The  borough  engineer,  Mr.  B.  Morley, 

having  reported  on  the  question  of  refuse  disposal, 
the  Sanitary  Committee  have  agreed  to  recommend 
the  removal  of  the  refuse  to  Black  Rock  quarries,  and 
that  application  be  made  for  sanction  to  borrow  £250 
for  the  purchase  of  six  carts  and  the  erection  of  a 
shed  for  the  same. 

ROADS  AND  MATERIALS. 

Bognor  U.D.C. — The  surveyor,  Mr.  O.  A.  Bridges,  has 

received  instructions  to  prepare  an  estimate  for  widen- 
esplanade. 
Cambridge  T.C— The  borough  surveyor,  Mr.  J.Julian, 
has  been  asked  to  prepare  plans   and  estimates   for 
widening  several  thoroughfares. 

Cardiff  T.C The    Public   Works    Committee    have 

resolved  that  the  work  of  reconstructing  ten  of  the 
main  thoroughfares  should  be  carried  cmt  by  direct 
labour. 

East   Preston   (Sussex)   R.D.C The  Road   Board   is 

to  be  asked  to  make  a  grant  of  £350  towards  the  cost 
of  the  proposed  road  widening  at  Ferring,  and  the 
surveyor  (Mr.  H.  Vail)  has  been  instructed  to  prepare 
an  estimate  of  the  Littlehanipton  and  Bognor  road 
scheme,  with  a  view  to  applying  for  a  similar  grant. 

Falkirk  T.C— A  sum  of  £1,500  has  been  paid  for  the 
purchase  of  various  properties  for  the  purpose  of  the 
new  thoroughfare  to  be  constructed  between  High- 
street  and  the  residential  districts  in  the  southern 
part  of  the  burgh. 

Fu!ham  B.C A   scheme   Is  under  consideration  for 

widening  Fulham-road  at  the  George  corner,  at  an 
estimated   cost  of  £13,000. 

Holyhead   U.D.C The   council   unanimously    passed 

the  following  resolution  at  its  last  meeting:  "That 
for  the  guidance  of  the  Building  and  Works  Com- 
mittee, when  considering  the  laying  of  new  pave- 
ments and  the  restoring  of  pavements  worn  out  and 
decayed,  it  be  resolved— (1)  That  in  all  cases  where 
it  i-  desired  by  the  owners  of  old  property  that  a 
new  pavement  be  laid  where  there  has  previously 
been  no  pavement,  and  the  owners  cannot  be  com- 
pelled to  do  so  at  their  own  expense,  the  work  shall 
be  don©  at  the  discretion  of  the  council  on  the  re- 
comimendation  of  the  committee  at  its  own  expense, 
subject  to  the  owners  providing  all  necessary  mate- 
rials, and  that  this  rule  shall  not  be  departed  from 
except  where  there  are  special  circumstances;  (2) 
that  all  old  pavements  that  have  become  decayed 
and  ruinous  shall,  irrespective  of  whether  the  same 
are  in  main  thoroughfares  or  in  the  streets  where 
the  poor  dwell,  be  forthwith  taken  in  hand  and 
placed  in  order;  and  (3)  that  any  expense  necessary 
for  the  carrying  out  of  this  "resolution  be  estimated 
foT  next  month." 

Kingsbridge  (Devon)  R.D.C — The  highway  surveyor. 
Mr.  W.  R.  Denbow,  is  preparing  further  plans  and 
estimates  of  the  proposed  widening  of  the  main  road 
between  Kingsbridge  and  Saleornbe,  towards  the  cost 
of  which  the  Road  Board  and  the  Devon  County 
Council  are  jointly  contributing  £650. 

Kent  CC — An  estimate  of  £900  for  kerbing  and  tar- 
paving    certain    footpaths,    has    been    approved. — The 
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]      ubo    mgli   to  v  ■    '   Wickham 
t  i  bo  made  up  at  an  e  I  £2.312. 

Kingston    (Surrey)    T.C. — The    fcendci     oi     Messrs. 
Kavanagh  &  I  -      i  five,  lias  I 

for  the  making  up  of  Woodbines-ave  iu 

Lewisham  B.C.— The    Works    and    H  gl     ays    Com- 
recommend  th  i    the  carriageways  of  the 
omnibus   routes     n    tl      borough,   where   not  already 
permanently  paved,  be   resurfaced  with  bituminous- 
bound  maca  lam  during  the  ensuing  year,  at  an  esti- 

918,  and  tha 
Board   to  contribute   £5.000  towards    the  cost,  and   to 
lend   a    furth  it  si  ' ' 0    I  free   of 

it,    >e  accepted. 

Lytham  U.D.C.— The  surveyor,  Mr.  A.  .1.  Price,  has 
,    and    estimate    For    improving    the 
awkward   corners   and    making   a    proper   footpath    in 
ill    II  ill    to    Ba  itham  Bridge. 
i  -  sti mated  at  £1  000.    The   council  have 

decid  d  to  ascertain  whether  a  special  grant  or  loan 
for  carrying  out  the  work  can  be  obtained  from  the 
county   council   or   the    Road    Board.  -  Market-square, 
from   Clifton-square   to  Queen-street,    i-    to  be   paved 
£550. 
Marylsbone  8.C.     [1  is  proposed        spend  the  follow- 
ing  sums     >n  Wood    paving,   £6,338; 
tar-macadam,   £6923;   granite  setts,   £1,464.     In  addi- 
(00  is  to  be  provided  in  the  estimates  for  new 
and  asphalt  pavings. 

Peeblesshire  CO.— The    county    road    surveyor,    Mr. 

'I.  S.  Ander?  m,  has  reported  to  the  County  District 

Committee  that  the  Road  Board  have  made  a  grant 

of   £1,059   towards   a   proposed    expenditure   exf    £1,611 

ks  of  to  id  improvement  in  the  county. 

Sunderland  T.C It  is  proposed  to  construct  a  new 

n  St.  Mark's-road  and  Hylton-road,  at 
an  estimaf  id  cost  of  £4,500,  and  the  Local  Government 
Hoard  is  to  be  asked  to  sanction  the  borrowing  of 
that  sum   for  the  purpose. 

Wineanton  R.D.C.— The  council  have  agreed  to  the 
ti  <ns    of    the    Somerset    County   Council    with 
to    the    maintenance    of   main   roads    in    the 
council's   area.    These  are  (1)  discontinuance   in   the 
future  of  sub-contracting  for  manual  labour  required 
on    main    roads    except    (a)    for    certain     piece-work 
labour,  and  (6)  in   such  special  eases  as  the  County 
Works  Committee  may  agree  to;  (2)  that  where  prac- 
ticable separate  working  foremen  or  permanent  road- 
men, approved    by  the  county   surveyor,    be   wholly 
I  on  the  more  important  main  roads,  and  that 
as  of  their  employment  be  also  approved  by 
him.    Both  the  district  county  surveyors  were  strongly 
of  opinion  that   the  direct    system  of  manual   labour 
would  b  ac  ory  than  contracting,  and 

considered  that  the  cost  should  not  be  more,  informa- 
tion ha  :  I  from  several  rural  districts  in 
unty  where  the  direct  system  was  in  force,  and 
same  were  in  fa\  ti  m. 
Worcestershire    C.C.     'I  have    approved 
of   the    '   rm      crl    a    special    reporl    presented    by    the 
Highways   and    Bridge;   Committee,   stating  thait    the 
i.      i    Board    hud    been    sub- 
stantial '                    I,  an      in  annual  sum  of  al   least 
£20,000                         ling                    *nded  on  the  main 
county  in  addition  bo  ordinary  mainte- 
her     :  ated  that   they  had 

•'    in    of    the    proper   super- 

vi-;  m   of  this   extra    wi  rk,   and   in    their  opinion    if 

could  only   be  properly  carried   out    by   an    addition 

eh  as  was  pro-posed  in  the  fol- 

lal     i.  -.   which    n  i  a  I    thai 

would  ■■■'''     b       -    effect  ually    done :    (D 

Road  1  '  "id;    should     be    under    the 

i    -         i  :.int    surveyor,    and    tlhal 

Mr.  R.  urvi         for  the  Noi  th- 

E  -  hould   be  transferred   Erom    Brom 

[oi    thai    purpose .     (2)  I  bat    an 

mt    surveyor    -hould    be    appointed 

I  e  of  Mr. 

8EWERACE  AND  SEWAGE  DI8P08AL. 

Ashton-under-Lync    T.C— Ti 

I 

ion  of  tl 
I  -  mated 

Bentley   U.O.C.     Lai   I   is   to  ised    lor   the 


Carlisle  R.D.C.  -The  ti  rider  of  Mr.  John  Carrick, 
of  Durham,  at  £226,  has  been  accepted  for  sewerage 

works  from  the  village  of  Blackwell  to  Wire  Min 
Beck.— The  engineer,  Mr.  J.  Graham,  has  been  in- 
structed ti'  prepare  plans  for  the  drainage  of  Blaek- 
well. 

Chipping  Norton  T.C— Messrs.  Berrington,  Son  & 
Watney,  of  Wolvi  rhampton  and  Westminster,  have 
rec  ived  instructions  to  prepare  plans  and  estimates 
for  a  new  sewerage  and  sewage  disposal  scheme. 

Crimsby  T.C- The  council  have  accepted  the 
tender    of    Messir  .    J.    Spencer,    Limited,    of   W< 

For  the  supply  of  twenty-four  ventilating 
columns,  for  the  sum  of  £180,  and  the  fender  of 
Messrs,  Earnshaw  A:  Brunrund.  of  Grimsby,  for  the 
supply  anil  fixing  of  ninety  vent  -hafts,  for  the  sum 
of  £295,  for  the  ventilation  of  sewers  of  the  Victoria 
and    Alexandra    Wards. 

Kingston  (Surrey)  T.C— The  tender  of  the  Dunluce 
and  Glentask  Iron  Ore  Company  has  been  accepted 
for  the  supply,  during  twelve  months,  of  300  tons  (if 
bauxite.-  In  consideration  of  the  corporation  reducing 
from  2s.  t'i  Is.  per  ton  the  amount  to  be  paid  by  the 
Native  Guano  Company  for  press  sludge,  tie-  com- 
pany have  agreed  to  deposit  at  the  corpotration's  banl 
I  i00  a  icurit-3  for  the  carrying  out,  until  Deeemlo  c  4 
1915,  of  the  present  contract  for  the  purchase  of  such 
sludge,  and  have  agreed  to  the  proportion  of  water 
being  increased  from  02  V  per  cent  to  70  per  cent  in 
re  peel   of  200  tons  of  the  press  cake  each  year. 

Newquay  (Cornwall)  U.D.C — The  surveyor,  Mr.  .1. 
Ennor,  at  the  recent  meeting,  presented  a  report  upo  i 
the  work  in  conn*  ction  with  the  main  drainage  sheme 
il  m  I  thai  seventy-two  plans  had  been  prepared. 
The  cost  to  the  town  and  general  district  mod  for 
engineering  might  be  set  down  a't  the  low  sum  of 
£115  to  be  paid  to  the  council  officers,  instead  of  £500 
that  would  have  been  paid  to  oul 
the  same  work.    They  believed  that  the  scheme  would 

be  i Leted  for  the  sum  of  £12,300.    Mr.  Vivian  said 

Mr.  Ennor  was  to  be  congratulated  for  the  very  ex- 
cellent  report  he  had  submitted. 

WATER,  CAS,  AND  ELECTRICITY. 

Bath  T.C — Conversions  from  ga-  to  electric  filament 
Lamps  are  to  be  carried  out  in  various  thoroughfares, 
at   a  cost  of  £140. 

Bingley  U.D.C — An  agreement  its  to  be  entered  into 
with  the  Keighley  Corporation  for  the  supply  of  elec- 
tricity in  hulk  for  ten  years,  and  it  has  been  decided 
to  apply  to  the  Local  Government  Board  for  borrow- 
ing power-  for  £5,500,  the  estimated  cost  of  cables, 
sub-station,  and   machinery. 

Briffield  R.D.C— Sir  Tatton  Sykes,  Bart.,  has  pro- 
vided a  system  of  water  supply  at  Wetwang,  at  an 
acknowledgment  of  Ls.  per  annum,  ti'  be  paid  by  the 
council. 

Glasgow  T.C— The  tenders  of  Messrs.  Howden  & 
Co.,  Govan,  at  £13,120  and  £17,793,  have  been  accepted 
for  (our  water-tube  boilers  for  the  Port  Dundas  elec- 
tricity station,  and  turbo-alternators  and  condensing 
plant  respectively. 

Ipswich  T.C. — A  contract  has  been  entered  into  with 
Messrs.  Sulzer  Brothers,  of  30  Norfolk-street,  Strand, 
London,  for  the  supply  and  erection  of  one  Diesel  oil 
engine,  coupled  to  a  high-lift  oentrifugal  pump, 
capable  of  pumping  1,000,000  gallons  per  twelve 
hour-  from  the  well  at  Whdtton  to  the  Park-road 
reservoir.  The  contract  price  is  £2,370,  and  the  work 
is  tf,  be  completed  by  No\  eralx  r  next . 

Kingston  (Surrey)  T.C— 110yds.  of  -2  sq.  in.  high- 
tension  concentric  lead-sheathed  and  amoured  cable 
;     tii   be   bought    from   the   Craigpark  Electric  Cable 

■  3s.  9d— To   the   British   Tl - 

I  i  -  .1  i  unpen;  i  m  be  given  an  order  for  the 
supply  and  fixing  'it  a  Tin-ill  regulator  complete  with 
all  necessary  condenser  sections,  triple-pole,  and 
double-pole     v  tche     equali  er  rheo  tats,  &c,  Eor  tihe 

oi    £150,    The  apparatus  is  £ot  a  portioq  of  the 

equipmenl  of  the  new-  main  switchboard. 

Kirkcaldy  T.C.  Exten  ions  to  the  gasworks  are  tJo 
be  carried  out  at  an  e  timated  cost  of  £45,000. 

Linlithgowshire  C.C — The  Linlithgow  District  Coin- 

M-e.     who  have  in   contemplation  the   introduction 

■  :,.,  |  :        ;        district   under  their 

idi Oration,  have  entrusted  to  Messrs.  Wilson  & 

'nverkeithing,   a    contract  for   puddle   trenching 

a  portion  of  ground  in  connection  with  tie   Riccarton 

o  the    outh  'if  Linlitl w.    The    ource  i    one 
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from  which  it  i    thought  an  adequate  supply  may  bo 
obtained   should  an  agreement  be  come   to   between 
i   igotiating  parties. 

York  T.C.— The  Electricity  and  Tramways  Com- 
mittec  report  that  the  tof.nl  income  of  the  under- 
taking for  the  nine  months  to  December  31st  was 
£19,901,  an  increase  of  ZSfiM  on  the  return  for  1911. 
It  is  proposed  to  extend  the  generating  plant  to  a 
total  capacity  of  7,700  kilowatts,  and  also  mains, 
and  provide  a  new  battery  room  and  battery  nt  a  total 
of  £30,600. 

MISCELLANEOUS. 

Cardiff  T.C.  Uthough  there  is  s-tilJ  s  month  to  run 
to  complete  tire  financial  yea*,  the  figures  of  the  tram- 
v  ay  undertaking  show  that  the  council  will  be  enabled 
to  vote  £4  no;  i  from  the  income  in  relief  of  the  rates, 
equal  to  Ld.  in  the  c. 

Southampton  T.C— The  borough  engineer,  Mr.  J.  A. 
Crowthex,  has  been  directed  a  scheme  for 

the  filling  in  of  the  Western  Shore  to  the  Parlia- 
mentary boundary  line  in  accordance  with  the  follow- 
ing conditions:  The  land  to  be  reclaimed  in  sections 

covering  a   pe I  erf  &ve  years;   the  filling  in  to  be 

commen 1  at  both  ends  of  the  land  to  be  reclaimed, 

and  a  straight   vertical  wall  io  be  provided. 


PERSONAL. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


COUNCIL   MEETING. 

At   a   meeting  oi    the  council   of  the    institution   of 
Municipal    Engineers,  held   at    Newcastle-on-T; 
Saturday  last,  the  following  applicants  were  recom- 
mended for  admission  to   membei   dip :  — 

To   Membership:    Mr.   G.    il.   Connor,    sanitarj      m 
veyor,  Isle  of  Thane!  Ru         I  cl  Council. 

To  Associate-Membership:  Messrs.  .1.  G.  Howard 
engineer's  office,  Great  Berkhamsted  LTrban  Districl 
Council;  L.  Tail,  borough  surveyor's  office,  Morpeth; 
8.  L.  Luker,  assistant  to  II.  J.  Weaver,  Esq.,  North- 
gate  Mansions,  Gloucester;  ami  K.  L.  Loomba,  assist- 
ant to  Messrs.  Taylor  &  Wallin,  Newcastle. 

(Under  the  new  by-laws  these  elections  will  be  rati- 
fied at  the  next  council  meeting  if  no  written  objec- 
tions are  lodged  within  fourteen  days.) 

New  Members,  etc. — From  the  applicant.-  recom- 
mended for  admission  at  the  last  meeting  six  members 
and  four  associate-members  were  elected,  and  one 
transfer  was  made  to   the  member-hip  class. 

Proposed  Revision  of  By-jaws.-  A  lengthy  re- 
port of  the  Special  Purposes  Committee,  with  refer- 
ence to  certain  proposals  as  to  revision  of  by-laws, 
was  considered.  These  proposals  will  shortly  lie 
printed,  and  circulated  among  the  members  of  the 
institution  prior  to  convening  a  special  general  meet- 
ing. 

Mutual  Aid  and  Defence  Fund. — The  result  of 
the  postal  vote  taken  on  this  matter  is  a  practically 
unanimous  vote  in  favour  of  the  formation  of  ;i  com- 
pulsory fund,  hat  exempting  foreign  members  from 
either  contribution  or  participation.  The  matter  is 
included  among  those  to  be  taken  at  the  proposed 
revision  of  by-laws  referred  to  above. 

"Ideas"  Competition.— The  papers  of  the  various 
entrants  in  this  competition  weir  considered  and  it 
was  decided  that  the  prize  of  two  guineas  be  awarded 
to  Mr.  H.  McCarter  ("Progress"),  member. 

Badge  for  Members. — The  secretary  was  instructed 
to  obtain  designs  and  estimates  fin-  a  button-hole 
badge  for  the  use  of  members. 


South   Ockenden    Sewerage   Competition The   first 

premium  in  this  competition  -has  been,  awarded  to 
Messrs.  Herbert  Walker  &  Son,  consulting  engineers 
of  Nottingham.  There  were  sixteen  schemes  sub- 
mitted, Mr.  Gerald  Swayne,  of  Westminster,  taking 
Mn'  second  premium.  Mr.  A.  J.  Martin,  m.inst.ce., 
of  Westminster  was  the  professional  assessor. 

Ciacton  -  on  •  Sea  Reinforced  Concrete  Bridge: 
"  Piketty  System "  Adopted.— The  Ciacton  Urban 
District  Council  are  applying  to  the  Local  Govern- 
ment Board  for  sanction  to  a  loan  for  a  proposed 
new  bridge  to  the  Pier  Approach.  The  bridge  is  to 
be  of  reinforced  concrete  on  the  "Piketty  Sy,  t<  m,' 
and  of  a  .-pan  of  60  ft.  and  a  width  of '-0  ft.  The 
design  is  not  only  graceful  and  ornamental,  but 
economical. 


Mr.  W.  U  Teller  has  been  appointed  con  ultiug 
engineer  to  the  Buckhaven  Town  Council.  at  a  salary 
of  £100. 

Mr.  X.  H.  Dawson,  borough   sur  Banbury, 

has   tendered   h  n,   to    take   effect    in    six 

months'  time. 

Mr.  J.  P.  Jones  has  resigned  his  position  as    urvej 
to  the  Gelligaer  Urban  Disti  c    Council  al     r  a 
of    I  nty   years. 

Mr.   T.  T.   Strongman.     urv<  ;   n    to    Hi"   St.   Column 
(Cornwall)  Rural  District  Council,  is,  we  iregri  I  I 
suffering  from  serious  mdi  ;posil  on. 

.Mr.  W.  Lawson,  of  Whitby,  ha-,  been  appoint*  I 
highway  surveyor  and  sanitary  in  pectoir  to  the 
1 1  inderv  ell    I  Irban    DAs  u  lot  Council. 

Mr.  J.   Cowan,  surveyor    to    tin1    Egremonl     Urban 
'         ■  :.  i  '"un<'d.   ha  ■   been   granted   £25  for  his  »  c- 
-    clerk  of  the  work     ol    the   ne^   gasworks. 

Mr.  W.  Barlow,  of  Chipping  Sod-bury,  has  been 
appointed  sanitary  surveyor  to  the  Barns  aple  Rural 
Di  trict  Council,  in  succession  to  Mr.  E.  G.  Kingwell. 

Mr.  I).  Macbean,  assistant  surveyor  of  the  Middle 
I if  Lanarkshire,  has  been  appointed  road  sur- 
veyor for  the  First  (Inverness)  Districl  Committee 
of  [nverness-shire. 

Mi-.  Clifford  Whitworth,  surveyor  and   inspector  a: 
i    Mowbray,  has   bi    n   appointed   sanitary    sur- 
veyor and  inspector  to  tin.-  Si     Vustell   Rural    D 
Council,  at  a  salary  of  £150. 

.Mr.  G.  A  Rodley,  of  the  hot  mgh  engineer's  de- 
i'.::  foment,  Birkenhead,   he     b  «n   a  Jerk   of 

works  in  connection  with  road  reconstruction  under 
Hie  West  Suffolk  County  Council. 

Mr.  (I.  K  Collin-on,  of  the  borough  water  engi- 
neer's office,  Rotherham,  ha  been  appoint  1  i  ■_■  - 
ueeiing  assistant  in  the  Swansea  borough  and  water- 
works engineer'-   department,   at  a   salary  of   £160. 

Major  Maeaulay,  formerly  borough  surveyor  of 
King-ton,  Surrey,  who  was  recently,  we  regrel  to 
learn,  taken  seriously  ill,  was  stated  a  few  days  ago 
to  be  progressing  as  satisfactorily  as  can  be  e> 

Mr.  John  Tun-till,  who  wa  -  many  years  a 
district  surveyor  in  the  service  of  the  Liverpool  City 

Council,  has  1 n  chosen  as  candidate  for  a  vacancy 

in    St.   John's    Ward    for    the    Waterloo-v 
Urban  District   Council. 

Mr.  W.  Herbert  l<  hn  on,  assistant  in  the  city  sur- 
veyor's office,  Manchester,  was  on  Wednesday  last 
appointed  assistant  surveyor  for  the  city  of  Chester, 
at  a  salary  of  £120,  rising  to  £150.  There  were 
seventy   applications   for  the   post. 

Mr.  Straiten  Boulnods,  of  Chertsej   (brother  of  .Mi- 
ll. Percy  Boulnois,  m.inst.ce.,  past-president  of  the 
Institution    oi    Municipal     and     County    Engineers), 
whose  death   at   the  age  oi    seventy-six  was,  r 
reported  in  this  column  valued  at  £51,168. 

Mr.  W.  G.  Lane,  borough  surveyor  of  Dartmouth, 
who  has  been  appointed  to  a  similar  position  at 
Ludlow,    Shropshire,    ha.s     b  ated    with    a 

framed  illuminated  address  Erom  tie-  corporate  officers 
and  employees  of  Dartmouth,  and  a  silver  match-box 
from  the  offioei  -. 

Mr.  C.  Randall,  assistant  surveyor  of  the  Wey- 
bridge  Urban  Districl  Council  who  lias  been  ap- 
pointed overseer  of  roads  and  gewers  under  the 
Public  Works  Department  of  Hong  Kong,  was  before 
his  departure  presented  with  a  cheque  on  behalf  of 
the  officers  and  employees  oi  Weybridge,  the  pre- 
sentation being  made  by  the  surveyor,  Mr.  J.  C. 
Crawshaw.  The  council  also  presented  Mr.  Randall 
with  an   illuminated   testimonial    undei 

Dr.  Alfred  Greenwood,  m.d..  ch.b.,  b.sc.,  d.k.i  .p., 
d.p.h.— who  has  just  been  appointed  medical  officer 
of  health  for  the  county  of  Kent,  at  a  salary  of  £800. 
with  a  motor-ear  allowance  of  £250— is  not  yet  forty 
years  of  age,  and  was  educated  at  Wakefield  and  at  the 
Victoria  University  and  Manchester  Infirmary,  Man- 
chester. He  has  been  deputy  medical  officer  of 
port  and  medical  officer  of  Crewe,  and  at  the  time  of 
his  appointment  to  Kent  was  medical  officer  of  Black- 
burn. In  addition  t  i  his  other  distinctions  he  i.-  a 
barrister-at-law.  We  congratulate  the  county — which 
already  number-  among  its  officials  a  surveyor  of 
wide  reputation  (Mr.  H.  P.  Maybury)—  in  having 
secured  a  candidate  oi  such  remarkable  qualifications 
and  abilities. 
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FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

DOROUGH  OF    DONCASTER. 

-°         TOnYN  planning  assistant. 

The  Doncaster  Corporation  invite  applications  for 
the  Appointment  of  Town  Planning-  Assistant  in  the 
Surveyor's  Department.  Candidates  must  be  quick 
and  accurate  Surveyors,  Levellers,  and  good 
Draughtsmen.  Salary  at  the  rate  of  two  guineas  per 
week. 

Applications,  to  be  submitted  on  foolscap  paper  in 
candidate's  own  handwriting,  stating  age,  qualifi- 
cation-, previous  experience,  and  present  employ- 
ment, together  with  copies  of  not  more  than  three 
recent  testimonials,  endorsed  "Town  Planning 
Assistant/'  should  be  delivered  to  the  undersigned 
not  later  than  noon  of  Wednesday,  the  12th  March. 

(Signed)    F.    OSCAR   KIRBY, 

Borough  Surveyor. 
Mansion  House. 
Doncaster. 

February  26,  1913. 

URBAN      DISTRICT      COUNCIL      OF 
ST.    HELENS,   ISLE    OF   WIGHT. 
SURVEYOR. 

Wanted,  to  carry  out  with  the  duties  of  that  office, 
those  of  Water  Inspector,  Inspector  of  Nuisances, 
Inspector  of  Dairies,  Cowsheds  and  Milkshops,  In- 
spector of  Hackney  Carriages,  and  the  duties  of 
Inspector  under  the  Town  Planning  Act. 

Salary,    £135   inclusive    and   residence. 

He  will  be  required  to  devote  the  whole  of  his 
time  to  the  duties  of  the  above-on entioned  offices,  and 
carry  out  the  directions  of  the  Council  in  reference 
thereto. 

He  must  also  hold  a  Sanitary  Certificate,  and  keep 
all  books  necessary  for  the  duties  of  the  respective 
offices,  and  periodically  report  on  all  matters  as 
required. 

The  appointment  will  be  made  subject  to  the 
approval  of  the  Local  Government  Board. 

The  person  appointed  will  have  to  obtain  a 
guarantee  of  £200  from  a  recognised  Office,  and  will 
be  required  to  enter  on  his  duties  as  soon  as  possible. 

Applications,  endorsed  "  Surveyorship,"  stating 
age  and  previous  occupation,  accompanied  by  not 
less  than  three  recent  testimonials,  must  be  sent  to 
me  not  later  than  the  11th  March,  1913. 

Canvassing  will  be  a  disqualification. 

CHAS.  G.  VINCENT, 

Clerk  to  the   Council. 
4  St.  Thomas-street, 

Ryde,  Isle  of  Wight, 

February  26,  1913. 

TTRBAN   DISTRICT   OF   FINCHLEY. 
^  PRIVATE   STREET  WORKS. 

The  Council  of  the  above-mentioned  District  invites 
Tenders  for  the  Making-up  of  the   following  Private 
Streets,  together  with  all  works  incidental  thereto:  — 
CONTRACT  No.   1. 
Holly  Park -gardens. 
Fitzalan-road. 

-bury -avenue  (3rd  portion). 
Rosemary-avenue. 
Dudley-road. 
Bibs  worth-road. 
Street  off  Balfour-terrace. 

CONTRACT  No.  2. 
Queen's-a  venue. 
Birley-road. 
Netherfield-rcad. 
Woodgrange-avenu''. 
Limes-avenue. 

Plan-,    Specification    and    Conditions    of    Contract 

and  Forms  of  Tender  and   Schedules 

of  Q  stained,  on  application  to  the  Council's 

Engineer  and  Surveyor,  Mr.  C.  J.  Jenkin,  m.inst.c.e., 

m.i.mecii.k.,   at   the  under-mentioned   address. 

Contractors   may   tender   for  either  or    bctih    of   the 
above-mentioned   Contracts 

of  C3  will  be  required    in  respect  of  each 

tract,    which    will    be    returned     on  receipt   of    a 

bond-fide  Tender,  on  the  prescribed  FoTms,  for  all  the 

Streets   in   the   Contract   tendered   for,   together   with 


fully  priced-in  Schedules  and  the  return  of  all  papers 
issued. 

Sealed  Tenders,  endorsed  "  Private  Street  Works. 
Twelfth  Batch,"  to  be  addressed  to  the  undersigned, 
and  delivered  not  later  than  4  o'clock  p.m.  on  the 
17th  March,  1913. 

The  Council  does  not  bind  itself  to  accept  vfoe 
lowest  or  any  Tender,  and  reserves  to  itself  the  right 
to  accept  a  Tender  for  -any  of  the  Streets  before- 
mentioned. 

E.  H.  LISTER, 

Clerk  of  the  Council. 
Council  Offices, 

Church  End,  Finchley,  N. 
February  25,  1913. 

CITY  OF  NOTTINGHAM. 
TO   CONTRACTORS. 

The  Works  and  Ways  Committee  are  prepared  to 
receive  Tenders  for  the  Construction  of  a  Sewer  from 
the  junction  of  North-gate  and  Radford-road  to  the 
junction  of  Marshall-street  and  Mansfield-street. 
Sherwood,    together   with  all   appurtenant  Works. 

The  Contract  will  .consist  chiefly  of— 
850  yards  lin.  of  Circular    Brick  and  Concrete  Sewer,  4,  6" 

internal  diam (in  tunnel) 

630  yards  lin.  ditto  ditto  ditto  (in  open  cutting) 

76G  yards  lin.  ditto  ditto  4'  diam.  (in  open  cutting) 
215  yards  lin.  ditto  ditto  3'  6"  diam.  (in  open  cutting) 
with  Manholes,  Junction  Chambers,  Storm  Overflows,  &c. 

Drawings  may  be  seen,  and  Specification,  Bill  of 
Quantities  and  Form  of  Tender  obtained,  on  apply- 
ing to  Mr.  Arthur  Brown,  m.inst.c.e.,  City  Engineer, 
Guildhall,  Nottingham,  on  payment  of  a  deposit  of 
Two  Guineas,  which  will  be  returned  on  receipt  of  a 
bond-fide  Tender  and  the  copy  of  the  Specification. 

Sealed  Tenders,  endorsed  "Sherwood  Outfall 
Sewer,"  are  to  be  delivered  to  the  undersigned  not 
later  than  12  o'clock  (noon)  on  Friday,  14th  March, 
1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted,  and  Tenders  will  only  be  accepted  from 
persons  who  conform  to  the  conditions  of  the  Con- 
tract as  regards  paying  the  local  standard  rate  of 
wages,  &c,  and  to  the  working  rules  of  the  Notting- 
ham district. 

(By  order) 

W.  J.  BOARD, 

Town  Clerk. 

Guildhall,  Nottingham. 
February   26,    1913. 

TTRBAN  DISTRICT  COUNCIL  OF  CHISWICK. 
V  TO   CONTRACTORS  AND   OTHERS. 

Persons  desirous  of  Tendering  for  the  Construction 
of  the  New  60-ft.  Road  leading  out  of  Burlington- 
lane,  including  the  Laying  of  Sewers  and  Construc- 
tion of  Culvert  and  Bridge  over  the  Duke's  Ditch, 
may  obtain  Form  of  Tender  by  application  to  Mr. 
Edward  Willis,  Assoc. m.inst.c.e..  Surveyor,  Town 
Hall,  Chiswick,  where  the  Plans.  Sections.  Specifi- 
cation, Form  of  Contract  and  Bond,  and  other  docu- 
ments intended  to  form  the  basis,  of  the  Contract, 
may  be  inspected  during  Office  hours  after  the  3rd 
March. 

Tenders  are  to  be  made  on  the  prescribed  Form, 
and  to  be  delivered  in  sealed  envelopes  (endorsed 
"New  Road,  Burlington-lane"),  together  with  a 
Schedule  of  prices,  to  the  undersigned  not  later  than 
noon  on  Monday,  the  17th  March,   1913. 

ERNEST  F.  COLLINS, 

Clerk  of  the  Council. 

T  ANCASHIRE  COUNTY  COUNCIL. 
"^  LEYLAND    HUNDRED. 

PRESTON,  CHORLEY  AND  BOLTON  MAIN  ROAD. 
Tenders  are  invited  for  Repaving  about  40,000 
square  yards  with  Granite  Setts,  and  about  10,000 
sqiiare  yards  with  Granite  Cubes  on  the  Preston, 
Chorley  and  Bolton  Main  Road.  The"  Setts  and 
Cubes  will  be  provided  by  the  County  Council. 

The  Specification  and  Quantities  may  be  obtained 
from  Mr.  W.  H.  Schofield,  County  Surveyor,  County 
Offices,  Preston,  to  whom  Tenders  must  be  deliveMd 
not  later  than  the  8th  March,  1913. 

(Signed)    HARCOURT  E.  CLARE, 

Clerk  of  the  County  Council, 
County  Offices. 
Preston. 

February  20,  1913. 


February  28,  1913. 


AND    COUNTY    ENGINEER. 
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Some  Recent  Publications. 


Cassjell's  K kin forced  Concrete.  Edited  by 
Bernard  E.  Jones,  assisted  by  Albert  Lakeman 
and  a  staff  of  Specialist  Writer.-.  Price  ISs.nett. 
London:    Gassell  &   Co.,  Limited. 

Although  tlic  editor  of  this  work  has  wisely 
avoided  the  encyctlopsedic  form — there  being  no 
attempt  a't  an  alphabetical  arrangement — <the  book 
may  fairly  be  described,  having  regard  to  its  scope, 
as  an  encyclopaedia  of  reinforced  concrete  construc- 
tion iii  theory  and  practice.  The  book  is  largely 
concerned  with  those  practical  questions  of  con- 
struction which  have  to  be  answered  by  the  engineer 
or  contractor  in  the  course  of  his  <laily  work,  so 
that  it  will  he  seen  that  it  covers  a  wider  field  than 
the  generality  of  works  on  the  subject  which  are 
devoted  almost  exclusively  to  the  theory  and  mathe- 
matical treatment  of  design.  In  addition  to  this 
practical  matter,  however,  there  are  two  excellent 
chapters  of  a  theoretical  character.  The  servii 
a  number  of  expert  writer-  have  been  secured,  so 
that  the  reader  may  have  full  confidence  that  every 
branch  of  the  subject  is  dealt  with  in  an  authorita- 
tive manner.  The  first  two  chapters  are  introductory 
in  character,  and  are  ■devoted  to  an  explanation  of 
the  advantage.-  of  reinforced  concrete,  and  to  an 
historical  survey  of  the  subject.  Then  follow  two 
chapters  dealing  with  the  materials  which  are  used 
in  reinforced  concrete  construction. 

As  regards  the  section  dealing  with  cement,  we 
could  have  wished  for  a  rather  fuller  treatment  of 
itilie  subject  of  testing.  Full  emphasis  is  laid  upon 
the  important  subject  of  mixing,  ami  the  illustrations 
of  various  types  of  mechanical  mixers  are  very  use- 
ful. The  composition,  of  and  tests  for  steel  are 
separately  dealt  with.  The  next  chapter  (for  some 
reason  'the  chapters  are  not  numbered)  is  entitled 
"Stress'  Simply  Explained,"  and  introduces  the 
reader  to  the  theoretical  paint  of  the  book.  Thriis  will 
be  much  appreciated  by  many  readers  who  have  not 
sufficient  knowledge  of  structural  mechanic-  to 
enable  them  to  pass  directly  to  a  consideration  of 
the  problems  which  are  peculiar  to  reinforced  con- 
crete work.  Much  of  it  is  of  an  elementary  cha- 
racter— commencing  with  the  principle  of  moments 
— and  is  not  confined  in  its  application  to  rein- 
forced concrete  work.  Thus,  the  chapter  comprises 
an  explanation  of  moments  of  inertia  and  section 
moduli.  Then  follows  an  excellent  chapter  on  the 
Theory  of  Reinforced  Concrete,  in  which  the  writer 
sets  out  as  simply  and  lucidly  as  possible  the  methods 
of  calculation  for  beams,  slabs,  double  reinforce- 
ment, T-beams,  columns,  and  retaining  walls.  The 
use  of  the  calculus  is  avoided,  but  there  is  no 
treatment  of  the  arch.  We  may  here  mention  that 
a  key  to  the  notation  is  provided  on  an  extended 
page,  so  that  it  may  be  constantly  before  the  reader. 
This  is  an  exceedingly  useful  adjunct  to  the  book. 

The  two  following  chapters  are  devoted  to  the 
methods  employed  in  erecting  a  building,  and  the 
fonms  and  centerings  necessary  to  be  used.  These 
chapters  are  very  practical  in  character,  and  are 
copiously  illustrated  with  drawings  and  photographs, 
many  of  the  former  being  isometric  views  showing 
clearly  the  details  of  construction,  and  being  pro- 
vided with  figured  dimensions.  The  next  chapter 
is  concerned  with  concise  descriptions  of  the  chief 
■commercial  systems,  and  subsequent  chapters  deal 
with  architectural  treatment,  durability,  water- 
proofing, arches  and  bridges,  quantities,  estimating, 
measuring  and  pricing.  The  whole  is  well  illus- 
trated and  indexed,  and  is  excellently  produced  in 
every  way.  It  forms  the  most  complete  guide  to 
construction  in  reinforced  concrete  which  has  come 
■  under  our  notice,  and  we  have  no  hesitation  in  com- 
mending it  to  the  student,  the  designer,  the  con- 
tractor, and  the  mechanic,  all  of  whom  will  find  in 
its  pages  much  which  is  of  interest  and  value  to 
them. 

Fire  Prevention  and  Fire  Protection  as  Applied 
to  Building  Construction.  By  Joseph  Kendall 
Freitag.  Price  17s.  nett.  New  York:  John  Wiley 
&  Sons.    London:  Chapman  &  Hall. 

This  is  a  handbook  of  theory  and  practice  by  one 
who  knows  his  subject,  and  who  has  been  assisted  by 
many  well-known  American  engineers  who  are  autho- 

*  Any  of  the  publications  reviewed,  or  referred  to  as  received,  will  be 
forwarded  by  the  St,  Bride's  Press,  Ltd.,  on  receipt  of  published  price. 


rities  in  the  matter  of  fire  protection.  It  ir  devoted 
very  largely  to  details  of  design  and  construction  with 
reference  to  the  prevention  and  control  of  fires. "  Part  I. 
treats  of  the  general  subject  in  four  chapters  on  fire 
losses,  the  theory  ami  practice  of  fire  prevention  and 
fire  protection,  the  theory  and  practice  of  fire  insur- 
ance, and  a  general  description  of  the  .-low  burning 
or  mill  construction.  The  fire  problem  is  much  more 
serious  in  the  United  States  than  in  Europe,  largely 
on  account  of  the  nature  of  the  materials  used  in 
building  construction.  Nevertheless,  the  present 
handbook  is  one  that  will  lie  found  of  value  to  all 
architects  and  engineers  who  have  to  do  with  building 
construction.  Part  II.  treats  of  fire  tests  and  mate- 
rials. There  is  a  chapter  on  experimental  station,-, 
descriptions  of  fires  in  fire-resisting  buildings,  and 
action  of  different  fire-resisting  methods  when  sub- 
mitted fco  conflagration  test-.  There  is  also  an  in- 
tercting  chapter  on  the  permanency  and  corrosion 
of  -teel  as  used  at  the  present  time  in  the  construc- 
tion   of   buildings. 

In  Part  III.  the  subject  of  fire-resisting  design  is 
taken  up  and  considered  under  the  heads  of  general 
design,  faulty  construction,  fire-resisting  floor  and 
ceiling  design,  column  protection,  fire  resisting  par- 
tition-, shutters,  windows  and  doors,  fire  escapes  and 
elevator  -hafts.  Part  IV.  relates  to  the  installation 
of  fire-resisting  materials  such  as  terra-cotta  floors, 
concrete  floors,  wall  construction,  roofs,  suspended 
ceilings  and  furring.  The  chapters  above  outlined 
constitute  about  two-thirds  of  the  volume.  Part  V. 
discusses  in  a  more  general  way  the  special  problems 
involved  in  the  protection  of  theatres,  school-,  resi- 
dences,  factories  and  garages. 

Part  VI.  treats  of  the  equipments  necessary  for 
extinguishing  fires.  There  are  chart  is  on  sprinkler 
systems,  automatic  fire  alarms,  the  use  of  fire  ex- 
tinguishers of  various  kinds,  and  the  organisation 
of  watchmen  and  employees  for  the  purpose  of  fight- 
ing fire.  There  is  also  a  chapter  on  fire  drills,  em- 
phasising their  importance  in  schools,  department 
stores,  theatres  and  factories.  There  is  probably  no 
more  authoritative  work  on  this  important  subject, 
and  the  author  and  publishers  are  both  to  be  con- 
gratulated on  this  important  contribution  to  the 
engineering  profession. 

The  Law  and  Practice  of  Town  Planning.  By 
R.  A.  Glen,  Barrister^at-Law.  and  Arthur  D. 
Dean.  Price  15s.  London :  Butterworth  &  Go. 
and  Shaw  &  Sons. 
There  can  be  little  doubt  that  this  work  will  be 
very  cordially  welcomed  by  those  members  and 
officers  of  local  authorities  whose  duties  are  par- 
ticularly concerned  with  the  preparation  of  town 
planning  schemes.  While  many  books  have  been 
written  either  from  the  legal  or  the  administrative 
point  of  view,  it  has  been  left  for  the  authors-  of  this 
book  to  treat  the  subject  of  town  planning  compre- 
hensively in  a  single  volume.  The  work  is  divided 
into  seven  parts,  the  first  of  which  is  introductory 
in  character,  setting  out  clearly  and  concisely  an 
outline  of  the  procedure  necessary  from  the  adoption 
to  the  enforcement  of  a  scheme.  Part  II.  consists 
in  a  reprint  of  the  text  of  those  portions  of  the 
Housing,  Town  Planning,  &c,  Act,  1909,  which  are 
concerned  with  the  subject  in  hand,  together  with 
copious  notes.  These  notes  are  exceedingly  valu- 
able, inasmuch  as  they  enable  the  reader  to  see  at 
a  glance  the  provisions  of  other  Acts  or  regulation* 
in  force  which  deal  with  the  same  subject-matter. 
They  also  contain  much  matter  which  bears  on  the 
administrative  aspect  of  the  Act,  and  references  to 
many  decided  cases  which  illustrate  the  principles 
of  law  which  are  involved. 

If  a  small  criticism  of  detail  may  be  permitted, 
we  would  point  out  that  the  type  used  for  the  figures 
referring  to  the  footnotes  is  inconveniently  small — 
a  matter  to  which  attention  might  be  given  in  any 
subsequent  edition  of  the  work.  In  Part  III.  will  be 
found  a  complete  collelctionof  the  circulars,  memoranda 
and  orders  which  have  been  issued  by  the  Local  Govern- 
ment Board  and  the  Board  of  Agriculture,  together 
with  careful  and  valuable  notes  thereon.  Part  IV. 
is  of  great  practical  value,  and  will  be  much  appre- 
ciated by  officials.  It  consists  of  a  series  of  draft 
precedents  of  resolutions,  reports,  notices,  advertise- 
ments,  statutory   declarations,   and  statements,   with 
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notes.  The  draft  reponfc  of  a  surveyor  to  a  Town 
Planning  Committee  (may  perhaps  he  specially  men- 
tioned as  being  of  interest  to  mir  readers.  Part  V. 
contains  a  series  of  model  clauses  for  a  town  plan- 
ning scheme;  Part.  VI.  gives  an  outline  of  improve- 
ment and  other  housing  schemes;  and  Part'  VII. 
contains  a  short  account  of  town  planning  abroad. 
The  book  is  well  indexed;  and  it  should  certainly 
be  in  the  hands  of  every  official  who  is  charged  with 
the  preparation  oar  execurfriotn  of  a  town  planning 
scheme. 

Elements  of  Hxdratjlics.    By  Mansfield  Merriman. 
Pirice  4s.  Od.  nett.    London:   Ghapmau  iV-   Hall. 
Prof.  Merriman  is  so  well  known  to  most  engineers 

that,  no  introduction  of  the  author  Ls  necessary. 
Tin-,  book  is  an  abridgment,  of  his  standard  treatise 
<>n  hydraulic-..  A  more  exact  statement,  perhaps, 
would  be  that,  it,  is  a  rewriting  of  the  larger  work 
with  the  higher  mathematics  omitted.  The  inten- 
tion has  been  to  make  it  useful  ito  students  who  are 
conversant  with  arithmetic,  algebra,  trigonometry, 
and  elementary  mechanics,  but  not  with  calculus. 
Hence  the  book  is  adapted  not  only  to  the  upper 
classes  in  secondary  technical  schools,  but  also  to 
many  engineers  who  have  occasion  to  use  the  prin- 
ciples of  hydraulics,  but  wlio  have  become  rusty  in 
their  mathematics.  The  very  fact  that  many  of  the 
complicated  demonstrations  are  omitted  makes  the 
book  more  useful  to  many  people.  Short,  compact 
text-books  of  this  character  are  coining  more  and 
more  into  vogue,  and  rightly  so. 

There  are  eight,  chapters  in  the  book  devoted  bo 
the  following  "subjects:  (1)  Hydrostatics;  (2)  Theo- 
retic Hydraulics ;  (3)  Flow  from  Orifices  .and  Tubes ; 
(4)  Flow  through  Pipes;  (5)  Flow  in  Conduits,  .and 
Rivers;  (6)  Measurement  of  Water;  (7)  Hydraulic 
Motors;  (8)  Pumps  and  Pumping.  Problems  aire 
introduced  throughout  the  book,  but  not  in  large 
numbers.  A  fair  criticism  from  the  teacher's  stand- 
point would  be  that  not  enough  of  these  problems  are 
given.  The  article  on  the  flow  of  water  in  pipe.s. 
might  well  have  taken  up  moie  complicated 
problems  in  the  flow  of  water  through  compound 
and  complex  pipes.  The  consideration  of  simple 
problems  only  does  not  sufficiently  prepare  the 
student  to  cope  with  the  mixed  problems  that  he 
will  surely  meet  with  in  practice.  This  is  also  true 
of  the  study  -of  loss  of  .head  through  short  bends, 
S  and  valve-,  and  the  velocity  head  required  at 
entrance.  Generally  speaking,  the  book  Ls  an  excel- 
lent, one,  well  arranged,  well  printed,  ami  of  a  good 
-ize. 

How  to  Estimate.    By  J.  T.  Pea.    Price  7s.  Gd.  nett. 

London:  B.  T.  Batsford. 
The  popularity  of  this  excellent  work— which  is 
described  in  its  sub-title  as  "an  analysis  of  builder,-' 
prices"— is  shown  by  the  fact  that  a  fourth  edition 
lias  been  called  for  within  a  comparatively  short 
time  of  its  predecessor.  The  general  .p.cope  of  the 
work  is  sufficiently  well  known  to  render  any  de- 
tailed description  unnecessairy.  In  .addition  to  the 
-everal  chapters,  each  of  which  is  devoted  to  a 
separate  trade,  there  are  valuable  introductory 
chapters,  and  a  very  useful  appendix  of  memoranda. 
The  demand  for  a  new  edition  has  enabled  the  book 
to  I"-  thoroughly  revised  throughout,  and  the  bulk 
has  been  considerably  increased  without  any  coiree- 
-ponding  rise  in  price.  Among  the  .many  new  fea- 
tures we  may  mention  an  entirely  new  section  on 
Reinforced  Concrete,  and  the  inclusion  of  modern 
road    construction    in    the   chapter   on    Pavio.r.    Alto- 

i-t  there  are  forty  extra,  analyses   of  prices,  and 

360  additional  illustrations.    Mr.  Rea's  work  is  con- 

than  a  mere  price-book,  and   will  be 

found    specially  valuable   not.  only   to    the    surveyor, 

builder,      and     e.-t  filiating     clerk,     but     also     to    the 

i  e  of  the  explicit    instructions   which 

-ntains  in  regard  io  i  very  detail  of  the  estimator's 
work.  We  have  no  hesitation  in  recommending  it  as. 
a  clear  and  reliable  guide  to  current  prices  and  in- 
troduction io  tie-  principles  whddh  govern  the  science 
and   art,   of   correct    estimating. 

Bells,  [ndk  ltoks,  Telephones,  Fibe  and  Btjrglab 

AXABH8,    &C.    By   J.    B.    Redfern    and    J.    Bavin. 
Price    1-.   Gd.    nett.    London:    Constable   &    Co., 
I.  im 
'I'iii,   little  book   form-   one  of   Mess-re    Constable'^ 
rical  installation  manual.-.    It  is  essen- 
tially   practical    in    character,    and     deals     with     the 
various  subjects  in  a  way  which  will  appeal  'specially 


to  the  practical  electrician.  Commencing  with  a 
description  of  the  construction  and  action  of  the 
ordinary  trembling  bell,  the  author-  proceed  to  deal 
with  various  other  types  of  bells  and  pushes,  and 
the  methods  of  connecting  hells,  battery  and  magneto 
generator.  Fire  alarm  apparatus  and  burglar  alarms 
and  telephone  installations-  also  receive  adequate 
treatment.  A  feature  of  this  volume,  as  of  others 
in  the  same  series,  is  the  clearly  drawn  diagrams 
illustrating  the  various  circuit.-,  &c.  This  book  well 
maintains  the  high  standard  of  the  excellent  series 
of   which  it   forms   a  part. 

Strength  of  Materials.     A  Text-book  for  Secondary 
Technical    Schools.        By     Mansfield    Merriman. 

Price  4s.  Gd.  nett.     New  York:  John  Wiley  &  Sons. 

I. on, Ion:  Chapman  &  Hall. 
This  book  is  so  well  known  to  engineers  that  an 
extended  review  is  not  .necessary.  The  fact  that  16,000 
copies  have  already  been  sold  -hows  its  popularity.  It 
belongs  to  one  of  the  series  of  small  text-books  which 
John  Wiley  &  Sons  are  now  issuing.  In  this  edition 
a  new  chapter  on  -combined  str/esses  is  added. 
Numerous  changes  have  been  made  in  the  text,  ami 
many  in  the  problems  introduced.  The  following 
chapter  headings  show  the  scope  of  the  book:  (1) 
Elastic  and  Ultimate  Strength;  (2)  General  Properties  ; 
(3)  Moments  for  Beams;  (4)  Cantilever  and  Simple 
Beams;  (5)  Columns  or  Struts;  (6)  The  Torsion  of 
Shafts;  (7)  Elastic  Deformations;  (8)  Miscellaneous 
Applications;  (9)  Reinforced  Concrete;  (111)  Combined 
Stresses;  (11)  Resilience  of  Materials. 


A  folder,  in  which  is  given  a  list  of  the  leading 
markets  abroad  for  British  goods  .and  the  value  of 
exports  for  the  year  1911,  has  been  issued  by  Sells, 
Limited,  168  and  167  Fleet-street,  London,  E.C.  A 
copy  of  the  publication  will  be  forwarded  to  any 
reader  who  may  desire  one. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.  R.  J.   Thomas,  m.inst.c.e., 
County   Surveyor,  Buckinghamshire. 


NORTH-WESTERN    DISTRICT. 

A  meeting  of  the  North-Western  District  will  be 
held  at  Stretford  on  Saturday,  March  1st. 

NORTH-EASTERN   DISTRICT. 

A  meeting  of  the  members  of  the  North-Eastern 
District  will  be  held  in  Leeds  on  Saturday,  March  8th. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL    MEETINC:    ALTERATION    OF    DATE. 

The  date  of  the  annual  meeting  of  the  institution 
has  been  altered  from  July  23rd-26th  to  July  16th- 
19th. 

SCOTTISH    MEETINC. 

A  meeting  of  the  institution  will  be  held  in  the 
Scottish   District   ait  Dundee  on  June  6th  and  7th. 


By  order  of  the  Council, 
11  Victoria-street,  S.W. 


Thomas  Cole, 

Secretary. 


SOCIETY  OF  ENGINEERS. 

At  an  ordinary  meeting,  to  be  held  on  Monday. 
March  3rd,  a!  the  Institution  of  Electrical  Engi- 
neers, Victoria  Embankment,  W.C.  (south  end  of 
Savoy-street,  near  Waterloo  Bridge),  Mr.  John  Ken- 
nedy (president,  1912)  will  present  the  premiums 
awarded  for  papers  published  in  the  "Journal"  during 
1912.  Mr.  Arthur  Valon,  the  president  for  1913,  will 
then  deliver  his  presidential  address. 

The  chair  will  be  taken  at  7.30  p.m. 

A.    S.    E.    ACKKRMANN, 

Secretary. 

17    Victoria-street,    S.W. 


i  ,  i .in  w:\   28.  1913. 


AND    COUNTY    ENGINEER. 
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INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President — Mr.    Frank    Latham,    m.inst.c.e.i.,    f.s.e., 
Borough   Engineer   and    Surveyor,   Penzance. 


COUNCIL     MEETINCS. 

The  following  council  meetings  have  been  arranged 
March  26th,  London;  April  30th,  London;  May  31st, 
Manchester;   June  28th,  London;  July  30th,  London. 

GENERAL    MEETINC. 

A  visit  will  be  paid  to  the  Building  Exhibition  at 
Olympia   on    April    12th,    by   kind    permission   of   the 
promoters.     Full  particulars  will   be   issued   later. 
EXAMINATIONS. 

The  next  examination  will  be  held  in  London  and 
other  centres  during  the  weekending  May  17th  next. 
Copies  of  syllabus  and  forms  of  application  to  sit  may 

1 btained   from   the  secretary.     Intending  entrants 

are  requested  to  make  early  applieal 

B.  Wyand, 

39  Victoria-street,  8.W.  Secretary. 


Buxton  Incorporation.  -An  official  intimation  was 
received  on  Monday  by  Buxton  Urban  District 
Council  from  the  Privy  Council  stating  that  their 
lordships  are  disposed  to  recommend  to  the  King 
the  granting  of  a  Charter  of  Incorporation,  and,  if 
necessary,  without  the  Urban  District  of  Fairfield, 
I. in  thai  they  would  prefer  Fairfield  bo  be  included 
if  possible. 


APPOINTMENTS  VACANT. 


Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  In  the  following  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  Thk  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
mat/,  in  cases  of  emergency  aula,  he  telephoned  (No.  1359  Bottom), 
subject  t'  later  confirmation  by  tetter. 


ASSISTANT   ROAD   FOREMAN.     Februarj 
Corporation     of     Wolverhampton.     c_'     pur     week. 
Borough    Engineer,   Town    I  [.ill,    Wolverhampton. 

ASSISTANT    EXAMINER    OF    TECHNICAL    AC- 

COUNTS.-  March   1st.— For  His   Majesty's   Offic 

Works.    £150— £300.— The    Secretary,    II. M.    0 ol 

Works,  Storey's-gate,  London,   S.W. 

ROAD  FOREMAN.— March  1st.— Selbj  Rural  Dis- 
tr'icl  Council.— Mr.  J.  Townend,  clerk,  I  Abbey-place, 
Selby. 

SANITARY  INSPECTOR.— March  1st.-  Corpora- 
tion of  Stockport.  35s.  45s.  weekly.  —  Dr.  H.  E. 
Cori. in.  medical  offi'cex  of  health,  Town   Hall. 

CLERK  OF  WORKS.— March  1st.— Cardiff  Educa- 
tion Committee.  £3  10s.  per  week.— Mr.  .1.  .1.  Jack- 
son, Education  Offices,  City  Hall. 

CLERK  OF  WORKS.  — March  3rd.  —  Teddington 
Urban  District  Council.  .^4  4s.  per  week.— Mr.  G.  H. 
Salmons,  clerk. 

TEMPORARY   SURVEYORS   (two).— March    3rd. 
Mr.    W.    II.    S.    Daw -on,    city    engineer    and   surveyor, 
Town  Hail,  Bradford. 

ASSISTANT    NUISANCE    INSPECTOR.  —  March 
5th, — Corporation    of   Raw  toiistall.     £75    per    annum. 
Mr.  J.  Whalley,  town  clerk. 

SURVEYING  ASSISTANTS.— March  7th.— Shang- 
hai Municipal  Council.  250  tael  (a  tael  is  nearly 
2s.  9d.  in  British  currency)  per  mensem. — Messrs.  John 
Pook  &  Co.,  agents,  63  Leadenhal'l-street,  London, 
E.C. 

ASSISTANT  DRAUGHTSMAN.— March  7th.— Cor- 
poration ol"  Cambridge.  £80 — £120  per  annum. — Mr. 
J.  E.  Whitehead,  town  clerk. 

INSPECTOR  OF  NUISANCES  AND  SURVEYOR. 
—March  8  th.— Biceister  Urban  District  Council.  £130 
per  annum,  with  free  house.— Mr,  Edward  Foster 
Tanner,   clerk. 

BOROUGH  ENGINEER  AND  SURVEYOR.— 
March  8th.— Corporation  of  Wigan.  £350— £500  per 
annum. — Mr.   William  Henry  Tyrar,  town   clerk. 

ARCHITECTURAL  ASSISTANT.— March  loth.— 
Corporation  of  Halifax.  £140  per  annum.— Mr.  J. 
Lord,   borough  engineer   and   surveyor. 

ASSISTANT  ENGINEERS.  —  May  1st.  — Indian 
Public  Works  and  State  Railway  Departments.— 
Secretary,  Public  Works  Department,  India  Office 
London,  S.W. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w.ll  be  inserted  in  ths  following  day's  issue,  but  those 
reironsible  for  their  despatch  are  recommended  to  arrange  that  they 
ihall  reach  Tin  Scrvkvor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  meekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  he  telephoned  (No.  1359  Kolborn), 
subject  to  later  confirmation  by  letter. 


RANGOON. — March  1st.— Designs  for  municipal 
buildings.  Premiums  are  offered  of  £300,  £200,  and 
£100.— The   Clerk  to  the  Rangoon  Municipality. 

WINNIPEG. -March  1st.— Designs  for  city  hall. 
Limited  to  British  architects  in  Canada.  Premiums 
are  offered  of  5,000  dols.,  3,000  dols.,  and  2,000  dols.— 
Tne  Clerk. 

IPSWICH.— March  31st.— Designs  for  laying  out 
•JO  acres  as  a  working-class  suburb  on  the  lines  of 
i  modified  garden  city.  Premiums  of  50  guineas, 
30  guineas,  and  20  guineas  are  offered.  —  Mr.  W. 
Bantoft,    town    clerk 

DEVONPORT.— June  14th.— Designs  for  municipal 
building-  and  a  guildhall,  for  the  Corporation  of 
Devonport.  Premiums  of  £350,  £150,  and  £100  are 
offered.  The  assessor  is  Mr.  Ernest  Newton,  a.b.a., 
f.r.i.b.a.     Mr.   R.  J.   Fiiltta.il,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  In  th9  following  day's  issue,  hut  those 
responsible  for  then-  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  litl  of  summaries.  Such  ad  ertisements 
may,  in  cases  of  emergency  only,  he  telephoned  (No.  1359  llolborn), 
subject  to  later  confirmation  by  letter. 


Buildings. 

CARDIFF.-  Match  1st.— For  the  erection  of  a  t*i  h- 
raioa]  institute,  for  the  Education  Committee.— Direc- 
tor of  Education, 'Education  Offices. 

SMETHWICK.— March     1st— April     4th.— For      the 

erection   of   a    school,  far   the   Education    Committee. 

utionis   for  schedule  of  quantities   to   be   made 

by    March    1st-  Mr.    F.    J.    (Jill,    architect,    Lloyd's 

Bank  chamber--.  High-street. 

HALSTEAD.— March  1st.— For  the  erection  of  public 

baths,  for  the  urban  district  council.— Mr.  R.  R. 
Morton,  clerk. 

CHELMSFORD. -March  3rd.— For  the  .reel  ion  of 
new  offices,  for  the  rural  district  council.— Mr.  Arthur 
S.   Duffield,   clerk. 

BIGGLESWADE— March  3rd.— For  the  erection 
of  a  filter-house,  for  the  Water  Board.  — Mr.  A. 
Chaundler,  clerk. 

COVENTRY.— March  3rd.— For  the  erection  of  104 
workmen's     dwellings,     for     the     corporation. — Town 

Clerk. 

HALIFAX.— March  3rd.— For  the  erection  of  a 
pavilion,    for   the    corporation.— Mr.    C.     G.     Mason, 

i .  i  i  ■  i ,  i  ■_■  i  i    - 1 1  ■  ■ 

TYNEMOUTH.  —  March  3rd.  —  For  rebuilding 
stables    and    cart    .-bed-,    for    the    corporation. — Mr. 

.J.   F.   Smillie,  borough   surveyor. 

WILTS.— March  4th.—  For  the  erection  of  new 
county  offices  and  other  works,  for  the  county 
council. — Mr.  J.  G.  Powell,  county  surveyor,  Trow- 
bridge. 

FILEY.— March  4th.— For  the  erection  of  a  retort- 
house,  for  the  Gas  Committee. — Mir.  H.  Tobey,  engi- 
h  er,  Malton. 

FALMOUTH.— March  5th.— For  the  erection  of 
twenty-two  houses,  with  alternative  prices  for  forty- 
four,  for  the  corporation. — Borough  Engineer. 

BIRMINGHAM— March  5th.— For  the  extension 
of  cottage  baths,  for  the  corporation.— Mr.  J.  Cox, 
superintendent  engineer.   Kent-street. 

RATHDOWN.— March  5th.— For  the  erection  of  a 
public  library,  for  the  rural  district  council.— Mr.  R. 
Cunniam,   clerk,   Loughlinstown. 

NEW  HUNSTANTON.— March  6th.— For  the  erec- 
tion of  boiler  house,  coal  store,  and  other  works,  tor 
the  urban  district  council.— Mr.  J.  S.  B.  Glasier, 
clerk. 

DUBLIN.— March      7th.— For      the      extension      of 
boiler    and    engine    house    buildings     at     generating 
station,  for  the   corporation. — Mr.   F.   J.  Allan 
tary     Electricity     Supply     Committee,     3     Cork-hill, 
Dublin. 
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SHEFFIELD.— March    7th.— For   [rebuilding    tram- 
ways  depot,    for    the    corporation.— City    Architect. 
CHELMSFOED.— March   7th.— For  the   erection   of 

a  public  convenience,  for  the  corporation —Mr.  G. 
Melvin,  town  clerk. 

BOURNE.— March  8th.— For  the  construction  of 
two  brick  bridges,  for  the  rural  district  council- 
Mr.   Cecil  W.  Bell,  clerk. 

EAST  HAM.— March  8th— 17th. — For  the  erection 
of  a  school,  for  the  corporation.  Applications  for 
bills  of  quantities  must  be  made  to  the  architect. 
Mr.  E.  L.  Curtis,  11  and  12  Finsbury-square,  London, 
E.C.,  not  later  than  March  8th— Mr.  F.  R.  Thomp- 
son, secretary.  Education  Office,  Town  Hall,  East 
Ham. 

SOMERSET.— March  10th—  For  the  erection  of  a 
school,  for  the  comity  council.— Mr.  C.  H.  Bothaan- 
ley,   county  education   secretary. 

ABERAVON.—  March  10th.— For  the  erection  of 
arcade  and  municipal  offices,  and  ferro-oonorete con- 
struction, for  the  corporation.  —  Mr.  M.  Tennant, 
town   clerk. 

DONCASTEB.— March  10th.— For  the  erection  of 
retort-house  and  coal  store  extensions,  for  the  cor- 
poration.— Mr.    R.    Watson,    engineer,    Gasworks 

BERMONDSEY.— March  10th.— For  alterations  at 
Rotherhithe  Town  Hall,  for  the  borough  council- 
Mr.   R.  J.   Angel,   borough  surveyor. 

OXFORD.— March  10th.— For  the  erection  of  a 
girls'  and  infants'  school,  for  the  Education  Autho- 
rity.—City  Estates  Surveyor. 

BARNES.— March  11th.— For  building  a  thatched 
pavilion  and  a,  sanitary  convenience  (above  ground), 
for  the  urban  district  council.— Mr.  G.  Bruce  Tomes, 
surveyor. 

MARGATE.— March  11th.— For  the  erection  of 
cookery,  laundry,  and  manual  training  centre,  for 
the  Education  Committee.— Mr.  E.  A.  Borg,  borough 
surveyor. 

SOUTHEND.— March  13th.— For  the  erection  of  a 
.-^vi  mining  bath,  for  the  corporation.  —  Mr.  E.  J. 
Elford,  borough  engineer. 

FARNBOROUGH— March  31st,— For  the  erection 
of  a  refuse  destructor,  with  buildings  and  chimney 
stack,  for  the  urban  district  council. — Mr.  J.  E.  Har- 
greaves,  surveyor. 

CARNARVON.— April  16th.— For  the  erection  of  a. 
police  station  and  court  room  at  Llandudno,  for  the 
Joint  Committee. — Mr.  A.  Bodvel-Roberts,  ClerK  of 
the  Peace,  Carnarvon. 

Iron  and  Steel. 

SWINDON.— March  1st.— For  the  supply  of  iron  and 
fencing,  for  the  corporation. — Mr.  R.  Hilton,  town 
.  clerk. 

COVENTRY.- March  3rd.— For  the  supply  and 
delivery  of  cast-iron  pipes,  lead  pipes,  solder,  and 
hydrant  and  valve  boxes,  for  the  corporation. — Mr. 
J.   E.   Swindlehurst,   water   engineer. 

MANCHESTER.— March  4th.— For  the  supply  of 
.steel  girder  tramway  rails,  for  the  corporation. — Chair- 
man of  the  Tramways  Committee,  55  Piccadilly. 

WOKINGHAM.— March  4th.— For  the  supply  of 
1,200  yds.  of  iron  fencing,  for  the  corporation.— Mr. 
C.   W.  Marks,  borough  engineer  and  surveyor. 

CHEPPING  WYCOMBE.— March  5th.— For  tie 
supply  of  cast-iron  pipes,  wrought-iron  tubing,  and 
brass  fittings,  for  the  corporation.— Mr.  T.  J.  Rush- 
brooke,  borough  surveyor  and  water  engineer. 

YVIRKSWORTH.— March  7th.— For  the  supply  of 
cast-iron  manhole  and  lamphole  covers,  cast-iron 
pipes,  ventilating  columns,  disc  valves  and  other 
ironwork,  and  the  supply  and  erection  of  three  re- 
volving sprinklers,  for  the  urban  district  council- 
Mr.  J.  Gratton,  clerk. 

HALIFAX.— March  8th.— For  the  supply  of  cast- 
iron  pipes,  lead  piping,  pig  lead,  and  gun  metal 
fittings,  for  the  corporation.— Mr.  Percy  Saunders, 
town  clerk. 

CARMARTHEN.— March    14th.— For    the    construc- 
tion of  a  water  tank,  and  providing  and  laying  3-in. 
•  1   water  main,  for  the   rural    ili-trict 
council.— Mr.  John   Saer,   clerk. 

BA8FOBD.— March  17th.— Fur  providing  and  lay- 
ing about  0,000yds.  of  4-in.  and  3-in.   cast-iron 

us,  with  necessary  special  castings,  iral  es  and 
•ervice  connection-,  lor  the  rural  district  council.— 
Mr.  Henry  Stone,  clerk. 


BOMBAY.  —  March  25th.  — For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  main, 
for  the  municipality. —  Mr.  H.  J.  Trivess  Smith, 
hydraulic  engineer,  Municipal   Offices,   Bombay. 

Roads. 

BELPER.— March  1st.— For  the  supply  of  highway 
materials,  for  the  rural  district  council. — Mr.  R.  C. 
Cordon,  engineer  and  surveyor,  Duffieild,  near  Derby. 

EAST  RIDING.— March  1st.— For  the  supply  of 
7,000  tons  of  stone  for  macadamising  the  main  roads, 
for  the  county  council. — Clerk,  County  Hall,  Bever- 
ley. 

EAST  RETFORD.— March  1st.— For  the  supply  of 
broken  granite  and  slag,  for  the  rural  district  council. 
—Mr.  C.  B.  Smith,  clerk. 

RICCALL.— March  1st.— For  the  supply  of  road 
materials,  for  the  rural  district  council.  —  Mir.  J. 
Townend,  clerk,  1  Abbey-place,  Selby. 

REPTON.— March  1st.— For  the  supply  of  broken 
granite,  limestone,  slag,  broken  boulders,  and  local 
gravel,  for  the  rural  district  council. — Mr.  T.  R.  Sidg- 
wick,  surveyor,  Willington,  Derby. 

GLANFORD  BRIGG.— March  1st.— For  making 
up  certain  streets  and  back  roads,  for  the  rural  dis- 
trict council.— Mr.   Frank   C.   Hett,  clerk. 

TOTNES.— March  1st.— For  the  repair  of  main  and 
district  roads,  for  the  rural  district  council. — Mr. 
F.  K.  Windeatt,  clerk.  High-street,  Totmes. 

GOOLE. — March  1st. — For  the  supply  of  stone,  tar- 
macadam,  asphalt  and  ashes,  for  the  rural  district 
council. — Mr.  Geo.  England,  clerk. 

DINAS  POWIS.— March  1st.— For  the  supply  of 
mountain  limestone  and  team  labour,  for  the  rural 
district  council. — Mr.  J.  Holden,  20  Park-place,  Car- 
diff. 

CARRICKFERGUS.— March  1st.— For  the  supply 
and  rolling  of  stone  and  screenings,  for  the  urban  dis- 
trict council. — Mr.  D.  Law,  clerk. 

EAST  COWES.— March  1st,— For  the  execution  of 
repairs,  for  the  urban  district  council. — Mr.  A.  E. 
Barton,  surveyor. 

BOLSOVER.— March  1st.— For  the  supply  of  road 
materials,  for  the  urban  district  council. — Mr.  W.  G. 
H.  Browne,  surveyor. 

NORMANTON.— March  2nd.— For  carrying  out 
private  street  works,  for  the  urban  district  council. 
—Mr.  A.  Hartley. 

CHERTSEY.— March  3rd.— For  the  supply  of  Guern- 
sey and  Leicester  granite,  Hungry  Hill  flints,  Farnhani 
shingle  and  gravel,  Mendin  stone,  chalk  and  macadam, 
for  the  rural  district  council. — Mr.  Herbert  Benney, 
surveyor. 

SAWBRIDGE  WORTH.— March  3rd.— For  street 
watering,  for  the  urban  district  council.— Mr.  W. 
Morris,  clerk. 

WEST  LANCASHIRE.— March  3rd.— For  the  sup- 
ply of  hand  and  machine  broken  granite,  tar-mac- 
adam, and  tar  mixtures,  for  the  rural  district  council. 
—Mr.  R.  Rosbotham,  chief  surveyor,  Town  End, 
Ormskirk. 

STAFFORD.— March  3rd.— For  the  supply  of 
granite  and  slag,  for  the  rural  district  council.— Mr. 
C.  B.  Wilton,  clerk. 

DROXFORD.— March  3rd.— For  the  supply  and 
delivery  of  2,300  tons  of  granite  or  hard  stone,  for  the 
rural  district  council.— Mr.  H.  Godfrey  Pearson,  clerk. 

W  VXDSWORTH.— March  3rd.— For  the  making  up 
and  paving  of  Birchwood-road,  Streathain,  for  the 
borough  council.— Mr.  D.  A.  Nicholl,  town  clerk. 

BLYTH  AND  CUCKNEY.— March  3rd.— For  the 
supply  of  the  best  broken  slag,  for  the  rural  district 
council.— Mr.  F.  Hopkinson,  surveyor,  66  Bridge- 
street,  Worksop. 

EAST  GRINSTEAD.— March  3rd.— For  the  supply 
of  road  materials,  for  the  rural  district  council.— Mr. 
F.  S.  White,  clerk. 

GLASGOW.— March  3rd.— For  the  supply  of  four 
10-ton  compound  steam  rollers  and  two  Tyne  scari- 
fiers, for  the  corporation.— Mr.  J.  Lindsay,  town 
clerk. 

LICHFIELD.— March  3rd— For  the  supply  of 
granite,  slag,  chippings,  carting,  tools,  and  oil,  for 
tin'  rural  district  council.— Mr.  Thomas.  Moseley, 
clerk. 

DROXFORD.— March  3rd.— For  the  hire  of  steam 
rollers  and  scarifiers,  for  the  rural  district  council.— 
Mr.  H.  Godfrey  Pearson,  clerk. 
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WALTHAM.— March  3rd.— For  the  supply  of  granite, 
flints,  gravel,  hoggin,  ballast,  sand,  tar-macadam  and 
tar.  for  the  urban  district  council.— Mr.  F.  C.  B. 
Jessopp,  clerk,  Waltham  Abbey. 

HIPPERHOLME.— March  3rd— For  the  supply  of 
.in ,  for  the  urban  district  council. — Mr.  G. 
Wharton  Thompson,  engineer  and  surveyor. 

MILTON  REGIS.— March  3rd.— For  the  supply  of 
broken  Guernsey  and  other  approved  granite  and 
crushed  shingle,  far  tar-painting,  for  the  urban  dis- 
trict, council.—  The  SuTve 

FINCHLEY.— March  4th.— For  the  supply  and 
delivery  of  grit  for  tar-painting,  for  the  urban  district 
council. — Mr.  E.  H.  Lister,  clerk. 

PORTLAND.— March  4th.— For  the  supply  of 
broken  granite  or  basalt,  for  the  urban  district 
council.— Mr.  R.  S.  Hcn.-haw,  engineer  and  surveyor. 

POTTERSPURY.— March  4th.— For  the  supply  of 
broken  and  unbroken  granite  and  slag,  for  the  rural 
district  council.— Mr.  W.  R.  Parrott,  clerk,  High-street, 
Stony  Stratford. 

FOOTS  CRAY.— March  4th.— For  the  supply  of 
road  material-,  including  tar-paving  and  tar-mac- 
adam, for  the  urban  district  council. — Mr.  W.  A. 
Fa rnham,  surveyor. 

BARTON-UPON-IRWELL.— March    4th.  — Foe     the 
supply    of    setts,    kerbs,    macadam,     flags,     l.o 
chipping-,  sanitary  pipes,  and  road  brushes,  for  the 
rural    district    council.— Mr.    A.    H     Mountain,    sur- 
veyor. 

LEWISHAM.— March  4th.— For  kerbing,  channel- 
ling, and  paving,  for  the  borough  council.  —  The 
Borough  Surveyor. 

CASTLE   WARD.— March    4th.- For    the    supply   of 

road  materials,  for  the  rural  district  council.—  Mr.   1>. 
Hope,  surveyor,  Ponteland. 

CHESTER-LE-STREET.— March  4th.— For  the  sup- 
ply of  whin-tone  and  blast-furnace  slag  and  carting, 
for  the  rural  district  council  —Mr.  G.  W.  Ayton,  high- 
way surveyor. 

HOLLINGBOURN.— March  5th.— For  the  supply 
of  road  materials. — Mr.  H.  J.  Bracker,  clerk,  33  Earl- 
street,  Maidstome. 

BINGHAM.— March  5th.— For  the  supply  of  granite 
and  slag,  for  the  rural  district  council. — Mr.  E.  H. 
Beaumont,  clerk. 

ISLE  OF  WIGHT— March  5th.— For  the  supply  of 
road  materials,  for  the  rural  district  council. — The 
Clerk,   Newport. 

DEVON. — March  5th. — For  strengthening,  drain- 
ing and  resurfacing  main  roads,  for  the  county  coun- 
cil.— Mr.  W.  P.  Robinson,  county  surveyor,  22  Queen- 
street.  Exeter. 

BARNSLEY.— March  5th.— For  work  of  making  up, 
for  the  corporation. — Mr.  J.  H.  Taylor,  borough  sur- 
veyor. 

DEVON. — March  5th. — For  works  of  improvement 
on  the  main  roads,  for  the  county  council. — Mr.  F. 
Bailey,   clerk,  The  Castle,  Exeter. 

SOUTHEND.— March  6th.— For  work  of  making  up, 
for  the  corporation. — Mr.  E.  J.  Elford.  borough  engi- 
neer and  surveyor. 

ERPINGHAM.— March  6th.— For  the  supply  of 
road  material  and  team  labour,  for  the  rural  district 
council. — Mr.  E.  Mann,  district  surveyor,  Cromer- 
road,  Holt. 

BISHOP'S  STOETFOED.— March  6th.— For  the 
supply  of  10,000  gallons  of  tar,  for  the  urban  district 
council. — Mr.  C.  J.  Hancox,  clerk. 

WETHEEBY.— March  6th.— For  the  supply  of 
broken  whinstone,  limestone,  granite,  dross,  tar- 
macadam,  and  cob  limestone,  for  the  rural  district 
council. — Mr.  E.  H.  Coates,  clerk. 

GUISBOEOUGH.— March  7th.— For  the  supply  of 
whinstone,  slag,  and  tarred  slag,  for  the  urban  dis- 
trict council — Mr.   E.   H.   Ivilburn,    surveyor. 

MANCHESTER.— March  7th.— For  .the  execution 
of  street  work,  for  the  corporation—  Survevor  to  the 
Withington    Committee,   Town   Hall.   West '  Didsbury. 

WIGAN.— March  7th.— For  the  supply  of  road 
materials,  for  the  rural  district  council. — Mr.  E.  B. 
Marsh,  highway    surveyor,   Parbold,   near    Southpoxt. 

OUNDLE.— March  7th.— For  the  supply  of  granite 
and  slag,  for  the  urban  district  council. — Mr.  G.  B. 
Chilver?,,  surveyor. 


SOKE  OF  PETERBOROUGH.— March  7th.— For 
the  supply  of  broken  granite,  broken  slag,  broken 
slag  (shippings,  local  stone  and  gravel  cartage  from 
railway  stations,  and  team  labour,  for  the  county 
council. — Mr.  A.  C.  Wallingford,  county  surveyor. 

CAMBEIDGESHIEE.— March  7th.—  For  hire  of 
steam  rollers,  for  the  county  council. — Mr.  J.  E. 
BLackwall.   county   surveyor. 

CHESTERTON.— March  7th.— For  the  supply  of 
5,000  tons  of  broken  granite  and  2,000  tons  of  slag, 
for  the  rural  district  council. — Mr.  John  F.  Symond-. 
clerk. 

KIVETON  PARK.— March  8th.— For  the  supply  of 
slag,  broken  granite,  and  tar-macadam,  for  the  rural 
district  council. — Mr.   F.   Hewitt,  surveyor, 

NEWARK.— March  8th.— For  the  supply  of  granite. 
slag  and  tar-macadam,  for  the  rural  district  council. — 
Mr.  E.  Oakden,  junr.,  27  Wmchelsea-avenue,  Newark. 

DRIFFIELD.— March  8th.— For  the  supply  of 
7,000  tons  of  whinstone,  2,500  tons  of  broken  slag,  600 
tons  of  sea  cobbles,  300  tons  of  sea  gravel,  and  150  ton? 
of  tarred  chippings,  for  the  rural  district  council.— 
Mr.  T.  Oasson  Beaumont,  surveyor. 

CLOWNE.— March  8th.— For  the  supply  of  broken 
slag  and  granite,  for  the  rural  district  council.— Mr. 
J.  T.  Pears,  surveyor. 

HUNSLET.— March  8th.— For  the  supply  of 
granite,  limestone,  dross,  tar-macadam,  kerbs,  setts, 
.'lags,  and  steam  rolling,  for  the  rural  district  council. 
—Mr.  W.  B.  Pindar,  clerk. 

HOLBORN—  March  8th.— Fo-r  work  of  paving,  for 
the    borough    council. — Borough    Surveyor. 

PANTEG.— March  8th.— For  the  supply  of  metal- 
ling and  general  haulage,  for  the  urban  district 
council.— Mr.  H.  R.  Davies.  Council  Offices,  Ponty- 
moel. 

STAFFS.— March  8th.— For  the  supply  and  cartage 
of  road  materials,  tools,  and  road  implements,  for 
the  county  council. — Mr.  J.  Moncur,  county  surveyor, 
Stafford. 

STOCKTON.— March  8th. — For  the  supply  of  whin- 
stone and  slag,  for  the  rural  district  council. — Mr.  W. 
Heslop,  highway  surveyor. 

SELBY.— March  8th.— For  the  supply  of  road  mate- 
rials, for  the  rural  district  council. — Mr.  J.  Townend, 
clerk. 

LANCASHIRE.— March  8th.— For  repaving  40,000 
.-quare  yards  with  granite  setts,  and  10  000  square 
yards  with  granite  cubes,  for  the  county  council. — 
Mr.  Harcourt  E.  Clare,  clerk,  Preston. 

HOVE. — March  8th. — For  paving  and  other  works, 
for  the  corporation.— Mr.  H.  Endac  tt,  town  clerk. 

HOYLAND  NETHER.— March  8th.— For  the  supply 
of  broken  slag,  granite  and  tar-macadam,  for  the  urban 
district  council.— Mr.  Fred.  J.  Thackray.  engineer 
and  surveyor. 

KING'S  LYNN.— .March  10th.— For  the  supply  of 
road  material,  for  the  corporation. — Mr.  Alfred  J. 
Smith,  borough  surveyor. 

WEST  SUFFOLK.— March  10th.— For  .-team  roll- 
ing in  connection  with  the  Newmarket-Bury-Stow- 
market  road  reconstruction,  for  the  county  council. — 
Mr.   W.   Lionel   Jenkins,  county   surveyor. 

LEAMINGTON.— March  10th.— For  the  supply  of 
3,000  tons  of  road  stone,  for  the  corporation. — Road 
Surveyor. 

OXENDON.— March  10th.— For  the  supply  of 
broken  granite,  chippings  and  dust,  broken  slag,  tar- 
macadam,  and  tar  grouting  ami  binding,  for  the 
rural  district  council — Mr.  W.  .1.  Smith,  surveyor, 
Rothwell   House,    Market   Harborough. 

TENTERDEN.— March  10th.— For  the  supply  of 
granite  or  other  approved  macadam,  picked  flints, 
Kentish  ragstone  and  beach,  and  carriage  and  steam 
rolling,  for  the  rural  district  council. — Mt.  W.  L.  C. 
Turner,   district   surveyor. 

MOTTEAM-IN-LONGDENDALE.  —  March  10th.— 
For  the  supply  of  rock  setts,,  for  the  urban  district 
council.— -Mr.   S.  Hudson,  surveyor. 

NORTON.— March  10th.— For  the  supply  of  mate- 
rials and  team  labour,  for  the  rural  district  council. — 
Mx.  J.  E.  Moulding,  clerk,  The  Edge,  Sheffield. 

CAISTOR— March  10th—  For  the  supply  of  granite 
and  slag,  for  the  rural  district  council. — Mr.  A.  A. 
Padley,  clerk. 

WIMBORNE  AND  CRANBORNE.— March  10th  — 
For  quarrying  gravel   and  team   work,   for   the  rural 
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district  council. — Mr.  R.  T.  S.  Seymour,  district  sur- 
veyor, Wimborne  Minsl   1 

WING.— March  10th.— For  the  delivery  of  1.500  tons 
of  granite  and  1.500  tons  of  slag,  sand  and  gravel, 
for  the  rural  district  council.— Mr.  C.  W.  B.  Caleott, 
clerk. 

BOLTOX-UPOX-DEARXE.— March  10th.— For  the 
supply  of  road  materials,  for  the  urban  district  coun- 
cil.— Mr.  J.  L.  Hawksworth,  clerk. 

WEST  SUFFOLK.— March  10th.— For  steam-railing 
work,  for  the  county  council. — Mr.  W.  L.  Jenkins, 
Bury  St.  Edmunds. 

MOUNTAIN  ASH.— March  11*.— Foe  the  supply 
oi  broken  limestone  and  gravel,  broken  native  stone. 
and  hauling  broken  stone  and  gravel,  for  the  urban 
district  council. — Mr.  H.  P.  Linton,  clerk. 

FAVERSHAM  — March  11th..— Far  the  supply  of 
granite,  broken  pit  flints,  shingle,  and  fine  gravel, 
for  the  rural  district  council. — Mr.  J.  G.  Chittten- 
-!•  n.  district  surveyor. 

ELHAM  (Kent).— March  11th.— For  the  supply  of 
flint  and  Kentish  nag1,  for  the  rural  district  council.— 
Highway  Surveyor,  Lyminge,  Kent. 

DOCKING.— March  11th.— For  the  supply  on  hire 
of  a  10-ton  -team  road  roller,  for  the  rural  district 
council. — Mr.  J.  A.   Stimghton.   clerk. 

BRIDGNORTH.— March  11th.— For  the  supply  of 
road  material,  for  the  rural  district  council. — Mr.  F. 
Richards,   surveyor 

EPSOM.— March  11th.— For  laying  7,300  sq.  yds.  of 
wood  paving,  and  13,000  sq.  yds.  of  far-macadam,  for 
the  urban  district  council. — Mr.  E.  G.  Wilson,  clerk. 

MAIDSTONE.— March  11th.— For  the  supply  of 
Guernsey  granite,  Cornish  elvan  or  stone  of  a 
similar  nature,  Cherbourg  quartzite.  tarred  rags-tone 
concrete,  Portland  cement  and  ballast,  for  the  urban 
•district  council. — Mr.  S.  Lance  Mo.nckb'ii,  town  clerk. 

RYE.— March  12th.— For  the  supply  of  materials, 
for  the  rural  district  council. — Mr.  J,.  Amon,  high- 
ways clerk. 

HARTISMERE.— March  12th.— For  the  supply  of 
2,300  tons  of  l£-in.  granite,  and  2  00'i  tons  of  pit  stones, 
for  the  rural  district  council. — Mr.  Harold  Warnes, 
clerk.  Eye,  Suffolk. 

LANCASHIRE.— March  12th.— For  the  supply  of 
granite  macadam,  limestone  macadam,  rubble,  chip- 
pings,  gravel  for  binding,  and  tarred  slag  or  tarred 
granite  macadam,  for  the  county  council:— Mr.  Har- 
court   E.  Clare,  clerk,  County  Offices,   Preston. 

POXTEFRACT.  -March  12th. -For  the  supply  of 
mad  materials,  for  the  rural  district  council.  Mr. 
J.  D.  Smith,  clerk. 

OSWESTRY.— March  14th.— For  keeping  in  repair 
the  district  roads,  for  the  rural  district  council.— 
Mr.  C.  H.  Bull,  clerk. 

STAINES.— March  14th.— For  the  supply  of  granite 
and  granite  shippings,  for  the  urban  district  council. 
—Mr.   E.   J.   Barrett,   engineer   and   surveyor. 

BRIGHTON. -March  14th.— For  laying  wood  pave- 
ment, for  the  corporation. — Mr.  II.  Talbot,  town  clerk. 

DARTFOKD  —  March  15th.— For  the  supply  of 
broken  hard  -tone  of  one  of  the  following  kinds: 
Rhenish   basalt,   Guernsey  granite,  Olee  Hill  basalt, 

i  r    •_' tes,    Cornish    granites,    Penmaenmawr 

or  other  North  Wales  granite,  quartzite,  or  Quenast, 

for   the    rural    district    Co al.     Mr.     E.     J.     Hobbs, 

clerk. 

CHORLEY.      March      17th.     For     the     supply     of 

broken    granite    and    sdag,    rubble,    ohippings,    setts, 

ral),    and    concrete,     k  rb  ,     tool's,    imple- 

;i     and    oil,   for   the     rural    district 

il. — Mr.   John   Whitfield,    Claris 

NORTHWICH.  March  17th.  For  work  of  makiug- 
up,   for  the   urban   district    council.     Mr.   -I.    Brooke, 

I'"'  KLINGTON.— Maxell    I74h.     lor  Hie  supply  of 

the   best   blue   jfone  and   slag,   for  the  rural   district 

I.    Mr.  'I',   Robsou,  clerk. 

SOUTHGATE,     March   25th.-    For   work-    of    street 

improvement,  tor  the  urban  district  council.     Mr.  W. 

M.  Bllenor, 

TANGIER.    April   lurh.    For  the  construction  of  a 

-ewer  and  a  road,  for  the  Special  Committee  of  Public 

Works. — Commercial     Intelligence     Branch     of     the 

d   of  Trade,   73  Ba.-ingliall-strect,   E.C. 

TANGIER,     \ieii  12th.     I-  ruction  of  the 

id,    for    the    Special 


Committee  of  Public  Works. — Commercial  Intelli- 
gence Branch  ol  the  Board  of  Trade,  73  Basdngh all- 
street,  E.C. 

Sanitary. 

GLASGOW.— March  1st.— For  the  construction  of  a 
public  convenience,  for  the.corporation. — Mr.  J.  Lind- 
say, town  clerk. 

ROTHERHAM.— March  1st.— For  the  removal  of 
nightsoil  and  other  refuse,  for  the  -rural  district 
council. — Mr.   B.  Hey,  surveyor. 

BOLSOVER.— March  1st.— For  work  of  scavenging, 
for  the  urban  district  council.— Mr.  H.  J.  Watson, 
clerk,  Gluman-gate,  Chesterfield. 

DARLIXGTON.— March  1st.— For  work  of  scaveng- 
ing, for  the  rural  district  council. — Mr.  W.  Pallister, 
Union  Offices. 

AUCKLAXD.—  March  3rd.— For  the  construction  of 
sewage  disposal  works,  and  laying  earthenware  pipe 
sewers  with  manholes,  for  the  rural  district  council. — 
Mr.  S.  Adams,  clerk. 

MAXCHKSTEE.— March  3rd.— For  the  construction 
of  main  drainage  work,  for  the  corporation. — Mr. 
Thomas  Hudson,  town  clerk. 

SUXDERLAXD.— March  3rd. -For  work  of  scaveng- 
ing for  the  rural  district  council. — Sanitary  Inspector. 

WATFORD.— March  3rd.— For  the  construction  of 
storm-water  drainage  and  vsewerage  works,  for  the 
urban  district  council.— Mr.  D.  Waterhouse,  engineer 
and  surveyor. 

ROCHFORD.— March  3rd.-For  the  removal  of 
refuse  and  the  supply  of  disinfectants,  for  the  rural 
district  council.— Mr.  F.  Gregson,  clerk,  Southend. 

HORNSEY.— March  3rd.— For  the  construction  of 
Ln'ten  epting  sewn-  and  ejectors,  for  the  corporation. — 
Mr.  E.  J.  Lovegrove,  borough  engineer  and  surveyor. 

EARSDON. — March  3rd.— For  work  of  scavenging, 
for  the  urban  district  council. — Mr.  J.  R.  McMillen, 
surveyor,  Council  Offices,   Shiremoor. 

CROYDOX.  -March  4th. — For  scavenging  and  street 
watering,  for  the  rural  district  council. — Mr.  E.  J. 
Gowen,  clerk,  Katherine-street,  Croydon. 

FAREHAM.— March  4th.— For  the  removal  of  house 
refuse  and  street  scrapings,  for  the  urban  district 
council. — Mr.  Walter  Butler,  surveyor. 

LISTOWEL.— March  4th.— For  the  construction  of 
sewers,  for  the  urban  district  council. — Mr.  D.  J. 
McMahon,  surveyor. 

MA'LDON  (Essex).— March  4th.— For  removal  of 
house  refuse  and  night  soil,  lor  the  rural  district  coun- 
cil.— Mr.   W.    Almond,   surveyor   and  inspector. 

CAKRPIIILLY.— March  4th.— For  work  of  scaveng- 
ing and  street  watering,  for  the  urban  district  council. 

Mr.  A.  0.  Harpur,  surveyor. 

REPTON. — March  5th. — For  scavenging  work,  for 
the  rural  district  council. — Mr.  C.  F.  Chamberlin, 
clerk,  Onion  Offices,  Burton-on-Trent. 

J  JANDAFF.— March  5th.— For  removal  of  refuse, 
for  the  rural  district  council. — Mr.  M.  Warren,  clerk. 
Park   House,  20  Park-place,  Cardiff. 

ISLE  OF  WIGHT.— March  5th.— For  the  removal 
of  house  refuse  and  contents  of  earth  closets,  for  the 
rural  district  council.— Mr.  H.  E.  Stratton,  clerk, 
3D   Pyle-street,  Newport. 

CLEETHORPES.— March  5th— 17th.— For  work  oi 
■ewer  construction,  for  the  urban  district  council. 
The  resident  engineer  will  show  the  site  of  the  pro- 
po  i  works  on  March  5th.-  Mr.  J.  S.  Alford,  engineer , 
9   Victoria-street,  Westminster. 

CROYDON.— March  6th.— For  work  of  scavenging, 
for  the  rural  district  council. — Mr.  E.  J.  Gowen, 
clerk.   Katherine-street,   Croydon. 

BISHOP'S  STORTFORD.-JMarch  6th.— For  the  con- 
struction of  a  public  convenience,  for  the  urban  dis- 
trict council. — Mr.  R.  S.  Scott,  engineer  and  surveyor. 

DUBLIN.— March  6th.  For  the  construction  of 
sewers,  culverts  and  pumping  mains,  for  the  corpora- 
tion    Mr.  J.  S.  Art-ford,  !)  Vieioria-.-ii'oet.  Westminster. 

BARNSLEY.  March  6th.  For  work  of  scavenging 
and  emptying  cesspools,  for  the  rural  district  council. 
—Mr.  1).  Thompson,  sanitary  inspector. 

WIRKSWORTH.  March  7th.— For  the  construc- 
tion of  about  J2,o(to  lin,  yds.  of  br>.  12,  Hi.  8  and  6  in. 
earthenware  pipe  sewers  with  manholes,  settling 
tank-,  storm-water  tanks,  filters,  sludge  beds,  road 
making,  and  other  works,  for  the  urban  district  coun- 
cil.     Mr.  J.  Gratton,  clerk. 
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WIRKSWORTH.— March  Tth.— For  the  construc- 
tion of  sowers,  manholes,  tanks,  filters,  and  sludge 
beds,  for  the  urban  district  council. — Mr.  H.  A.  John- 
son, engineer,   15  The  Exchange,   Bradford. 

BLACKBURN.— March  7th.— For  cleansing  earth- 
clo'sets  and  privies,  for  the  rural  district  council. — 
Mr.  J.  Birch,  clerk. 

WORSLEY.— March  8th.— For  the  supply  of  mate- 
rials required  for  sewering  a  portion  of  the  district, 
for  the  urban  district  council. — Mr.  J.  Pe.thean  Monks, 
clerk. 

PONTYPRIDD.— March  10th.— For  the  construction 
of  9-in.  and  12-in.  stoneware  surface-water  drain,  for 
the  urban  district  council. — Mr.  J.  Colenso  Jones, 
clerk. 

DURBAN  (Natal).— March  10«h.— For  the  supply  of 

stoneware    sewerage     pipes,    for    the    corporal 

Messrs.  Webster,  Steel  &  Co.,  agents,  5  East  India- 
avenue,  Leadenhall-street,  London,  E.C. 

CEEWKERNE.— Maroh  11th.— For  the  construc- 
tion of  storm  overflow's,  screening  chamber,  detritus 
tanks,  channels,  and  mixing  race,  precipitation  and 
sedimentation  tanks,  circular  bacteria]  filters,  storm- 
water  tank,  and  sludge  lagoon,  for  the  urban  district 
council. — Mr.  J.  -W.   Munden,  clerk. 

STALYBRIDGE.— March  12th.— For  the  supply  of 
complete  sludge-pressing  plant,  and  mechanical 
screening  plant  in  duplicate,  for  the  Stalybridge  and 
Dukinfield  Joint  Sewerage  Board.— Mr.  William  Moss, 
clerk. 

ROTHERHAM.— March  14th.— For  bhe  supply  of 
disinfectants,  for  the  rural  district  council.— Mr.  B. 
Hey,  .surveyor. 

Stores. 

SOUTH  SHIELDS.— March  1st.— For  the  supply  of 

Northumberland  whinstone,  Eifeshire  whinstone, 
Aberdeen  and  Norwegian  granite,  slag,  granite  chip- 
pings,  Caithness  flags,  Portland  cement,  cement  con- 
crete flags,  cast  ironwork,  shovels,  scavenger  brooms 
and  machine  brooms,  coal,  coke,  disinfectants,  leather 
hose,  sewer  boots,  jackets,  sanitary  pipes,  pallets, 
paint  oils,  glass,  timber,  iron,  horseshoe  nails,  cart. 
axles,  springs,  tar,  pitch,  oils,  and  general  stores, 
for  the  corporation. — Mr.  J.  Moore  Ilayton,  town 
clerk. 

MTDDLETON.— March  1st.— For  the  supply  of  mac- 
adam, flags,  setts  (flag  rock),  kerbs,  pipes,  tipler 
closets,  brushes,  lime,  alumino-ferrie,  press  cloths, 
castings,  pitch  and  oil,  for  the  corporation.  Mr. 
Frederick  Entwistle,  town  clerk. 

EALING.— March  3rd. — For  the  supply  of  limes, 
pipes,  cement,  ironmongery,  iron  castings,  paints, 
granite,  gravel,  disinfectants,  refined  tar,  wood-paving 
repairs  and  slab  laying,  for  the  corporation.  Mr. 
Geo.  E.  Brydges,  town  clerk. 

DERBY.— March  3rd.— For  the  supply  of  bar  iron, 
bricks,  brushes,  castings,  cement,  lime,  disinfectants, 
earthenware,  freestones,  gritstones,  granite,  hardware, 
ironmongery,  glass,  limestone,  paints,  oils,  pitch,  tar, 
slag,  soap,  soda,  and  timber,  for  the  corporation. — 
Mr.  John  Ward,  borough  surveyor. 

GUILDFORD.— Maroh  5th.— For  the  supply  of 
broken  granite,  ehippings,  granite  setts,  Durax  cubes, 
brooms,  brushes,  cast-iron  pipes,  flint-.,  galvanised 
steam  tubes,  disinfectants,  horse  hire,  cartage,  iron 
castings,  ironmongery,  oils,  pitch,  tar,  Portland 
cement,  lias,  lime,  stoneware  pipes,  and  shoeing,  for 
the  corporation. — Mr.  A.  D.  Jenkins,  town  clerk. 

PONTYPRIDD.— March  5th.— For  the  supply  of 
road  materials  and  other  good-  for  the  surveyor's  de- 
partment, for  the  urban  district  council. — Mr.  J. 
Colenso  Jones,  clerk. 

STOKE-ON-TRENT.— March  7th.— For  the  aupplj 
of  press  cloths,  lime,  chemicals,  oil  and  .-lack,  petro- 
leum for  power  purposes,  and  lubricating  oils,  for 
the  corporation. — Mr.  E.   B.   Sharpley,  town    clerk. 

MORLEY.— March  7th.— For  the  supply  of  road 
materials,  Portland  cement,  lime,  sand,  .-ewer  and 
drain  pipes,  sewer  ironwork,  pitch  and  creosote  odil, 
and  brooms,  for  the  corporation. — Mr.  W.  E.  Putman. 
borough  engineer  and  surveyor. 

SUTTON  COLDFIELD.— March  8th.— For  the  sup- 
ply of  granite  macadam  and  kerb,  limestone  macadam 
and  setts,  gravel  and  broken  pebble  stones,  Yorkshire 
or  pennant  kerb,  Rowley  setts,  earthenware  pipes, 
cement,  lime,  iron  castings,  iron,  steel,  timber,  hard- 
ware, oils,  paints,  and  bass  brooms,  for  the  corpora- 
tion.— Mr.  W.  A.  H.  Clarry,  borough  engineer  and 
surveyor. 


BINGLEY.— Maroh  8th.— Far  the  supply  of  road 
materials,  ironmongery,  brooms,  oils,  pitch,  distilled 
tar,  sanitary  pipes,  and  castings,  for  the  urban  dis- 
trict council. — Mr.   H.   Bottomley,   clerk. 

BARNES.— March  10th.— For  the  supply  of  broken 
Guernsey  or  Alderney  granite,  broken  pit  flints  and 
Thames  ballast,  hire  of  horses  and  carts,  disinfectants, 
ironmongery,  Portland  cement,  forage,  litter,  granite 
kerb,  channel,  paving  slabs,  oils,  paints,  and  stone- 
ware pipes,  for  the  'urban  district  council. — Mr.  G. 
Bruce  Tomes,  engineer  and  surveyor. 

NEWARK.— March  10th.— For  the  supply  of  1.90O 
tons  of  slag  and  150  tons  of  tar-macadam,  for  the  rural 
district  council. — Mr.  A.  J.  Franks,  elerk. 

COVENTRY.— March  10th. —For  the  supply  of 
broken  road  stone,  granite  kerbs,  granite  setts,  stone- 
ware pipes,  castings,  and  workmen's  tools,  for  the 
corporation. — Mr.  J.  E.  Swindlehurst,  city  engineer 
and  surveyor. 

EASTBOURNE.— March  10th.— For  the  supply  of 
Portland  cement,  cast-iron  goods,  wrought-iron 
goods,  tools,  ironmongery,  oils,  colours,  timber,  broken 
granite,  granite  kerb  and  setts,  bricks,  pipes  (stone- 
ware) brooms  and  brushes,  for  the  corporation. — Mr. 
A.  Ernest.  Prescott,  borough   surveyor. 

COLNE.— March  10th— For  the  supply  of  Lanca- 
shire and  local  setts,  flags,  kerbs,  channels.  Portland 
cement,  granite  macadam,  limestone  macadam,  lime, 
ironwork  (street  grate.-,  manholes,  and  lamphole 
covers),  pitch,  creosote  oil,  earthenware  pipes,  and 
brushes,  for  the  corporation. — Mr.  Alf.  Varlev,  town 
clerk. 

TWICKENHAM.— March   12th.-- For  the   supply  of 

broken  granite,  ballast,  shingle,  flints,  gravel,  granite, 
kerb,  channel,  quadrants,  granite  cubes,  setts,  Portland 
cement,  fodder,  forage,  oils,  iron  castings,  street  gullies, 
drain  pip1'.-,  tar  slag  macadam,  and  Kentish  rag 
tar-paving,  for  the  urban  district  council. — Mr.  II. 
Jason  Saunders,  clerk. 

EXETER.— March  12th— For  the  supply  of  brick,, 
basis  brooms,  and  .refilling  stocks  of  sweeping 
machines,  Portland  cement,  building  lime  and 
,-lates,  cast-iron  pipes,  granite  channelling  and  kerb, 
Yorkshire  flags,  concrete  flags,  painting  work,  stone- 
ware pipe,,  miscellaneous  iron  cartings,  stone,  sand, 
timber,  ironmongery,  oils,  plumbers'  material  and 
labour,  .asbestos  good.-,  and  maunds  or  baskets,  for 
lb.    corporation.— Mr.   H.  Lloyd  Parry,   town  clerk. 

STOKE-ON-TKENT.— March  I2th.— For  the  supply 
..f  M0  ton,  of  Portland  cement,  6-200  yds.  of  stone- 
ware pipes,  IS  tons  of  oast-iron  pipes,  and  timber, 
for  the  corporation. — Mr.  E.  B.  Sharpley,  town  elerk. 

DARTFORD.— March  15th.— For  the  supply  of 
broken  hard  .--tone  of  the  best  description.  6,790  cubic 
yards  of  'unbroken  flints,  1,020  cubic  yards  of  broken 
Kentish  ragstone  or  Sevonoaks  rock,  500  yds.  of  gravel, 
labour,  haulage,  tar-painting  and  steam  rolling,  for 
the  rural  district  council. — Mr.  E.  J.  Hobbs,  clerk. 

HEYWOOD.— March  17th.— For  the  ..-upply  of 
setlts,  earthenware  pipes,  bends,  junction-,  taper 
pipes,  traps,  gullies,  pitch,  creosote  oil.  .limestone 
ehippings,  hand-broken  granite,  granite  ehippings, 
kerbs,  flags,  granite  setts,  Portland  cement,  and  waste- 
water closets,  for  the  corporation.— Mr.  Geo.  G. 
Bouchier,   town  elerk. 

GAINSBOROUGH— March     I9bh.-  For   the    supply 

..f  broken  granite  or  whin, tone  macadam,  granite  or 
whinstone  setts,  broken  and  block  slag,  -Jag  ehip- 
pings -and  dust,  York  isetts,  kerb-,  channels,  flags, 
concrete  flags,  stoneware  and  earthenware  pipes, 
gullies,  cast-iron  pipes,  tar-macadam,  pitch,  and 
creosote  oil.  and  Portland  cement,  for  the  urban  dis- 
trict   council. — Mr.    Sam.    W.    Parker,    engineer    and 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers  with  a  view 
to  making  the  information  yiut-M.  under  this  head  at  complete  and 
accurate  as  possible. 

*  Accepted,    t  Recommended  for  acceptance. 
BLYTH.  — For  drainage  works  in  connection  with   the  extension   of 

Cowpen  Cemetery,  tor  the  urban  district  council.— Mr.  R.  Grieve.,, 

engineer  and  surveyor:  — 

J.  W.  Henderson.  South  Gosfnrth       £1,560 

G.  E.  Simpson,  Newcastle-on-Tyne 1,133 

J.  Thompson,  Newcastle-on-Tyne       1,089 

G.  Mauchlen,  Newc*stle-on-Tyne       1,078 

W.  Robson,  Newcastlc-on-T.yne  1,036 

J.  McLaren,  jnr.,  Gosforth        1,015 

R.  Baxter,  Blyth' 1,000 


420 


THE     SURVEYOR     AND     MUNICIPAL  February  28,  1913. 


BUCKINGHAM.— Accepted  for  the  supply  of  materials,  for  the  rural 

district  council  —Mr.  K.  Curbs  Cordon,  surveyor:  — 
Granite.— C.  Abell,  Limited;   Enderby  &  Stoney   Stantou  Company; 

Groby  Granite  Company  ;  W.  L.  Ireland  ;  Jeea  Hartshill  Granite 

Company;    Judkius,   Limited;    Mountsorrel    Granite    Company; 

Whitwiek  Granite  Company. 
Granite  Chippings  — Euderby  &  Stoney  Stanton  Company  ;  B.  J.Forder 

&  Son  ;  Whitwick  Granite  Company. 
Slag.     Exors.  of  P.  Phipps. 
Steam  Rolling.  -The  Oxford  Steam  Plough  Company. 


BURY.-Accepted  for  the  erection  of  shed,  messroom,  and  stores,  for 
the  corporation :  — 

C.  Brierley,  Bury. 


EASTBOURNE.- For  additions  to  sanatorium,  for  the  corporation.— 
Mr.  W.  C.  Field,  borough  architect ;  - 

R.  Cook  &  Sons,  Crawley £}'™ 

Peerless,  Dennis  &  Co.,  Eastbourne W27 

M.  Hookham,  Eastbourne          1.1'g 

R,  N.  Stani'ridge,  Eastbourne 1.035 

A.  J.  Bessant,  Eastbourne          1.000 

J.  Martin,  Eastbourne      995 

H.  Martin,  Eastbourne 975 

F.  W.  AUcock,  Eastbourne*      8'8 


FARMBOROUGH.— The  following  tenders  have  been  accepted  by  the 
urban  district  council:  — 

Associated  Cement  Company.— Cement  at  31s.  7d.  and  35s.  7d.  per  ton, 
delivered  at  Farnborough  and  North  Camp  stations  respectively. 

Bristowe  &  Co.— Tarvia  at  5£d.  per  gallon,  delivered  at  Farnborough  or 
North  Camp  stations. 

Cooper*  Co.  -  Clee  Hill  granite  at  13s.  9d.  per  ton,  delivered  at  Farn- 
borough or  North  Camp  stations. 

Tarmac,  Limited.— Tar-macadam  at  16s.  9d.  per  ton  for  2{-in.,  16s.  9d. 
per  ton  for  lj-in.,  17s.  per  ton  for  f-in.  tar  paving,  and  10s.  6d.  per 
ton  for  binding,  delivered  at  Farnborough  or  North  Camp  stations. 

Eddison  &  Co.- Steam-rolling  at  27s.  8d.  per  day  with  flagman.  25s.  6d. 
per  day  without  flagman,  and  fd.  per  super,  yard  for  scarifying. 

Esce'sior  Stone  Company.— Slab-paving  at  3s.  8  jd.  per  square  yard. 


■FORFAR.— Accepted  for  the  supply  of   highway  materials,  for  the 
county  council.— Mr.  D.  Ross,  Brechin-road,  Kirriemuir:  — 
Dunnichen.— D.  Callander,  Forfar,  £136. 
North  Forfar.-G.  Wishart,  Forfar,  £224. 
South  Forfar. -D.  Callander,  Forfar,  £176. 
Inverarity.— G.  Wishart,  Forfar,  £587. 
Rescobie.— D.  Callander,  Forfar,  £151. 
Glamis.— D.  Duncan,  Glamis,  £151. 
Kinnettles.— A.  Callander,  Forfar.  £69. 
Eassie  &  New<yle.-T.  Mitchell,  Kirkinch,  Meigle,  £213. 
Cortachy  &  Clova.    T.  Newton,  Kirriemuir,  £88. 
Glenprosen  —  A.  Mcintosh,  Glenprosen,  Kirriemuir,  £84. 
North  Kirriemuir. -P.  Clark,  Kirriemuir,  £122. 
South  Kirriemuir.    T.  Newton,  Kirriemuir,  £148. 
Kingoldrum.     P.  Clark,  Kirriemuir,  £102. 
Ruthven  &  Airlie.-T.  Callander,  Kirriemuir,  £239. 
Lintrathen.  -A.  Scrvmgeour,  Lintrathen,  Kirriemuir,  £212. 
Glenisla  —District  Committee  of  the  County  Council,  £173. 
North  Kirriemuir  Carting.  -D.  Callander,  Forfar,  £329. 

HARPENDEN.— For  the  construction    of    sewerage  works,  for   the 
urban  district  council. -Mr,  J.  H.  Leverton,  surveyor :- 

J.  Dixon,  St.  Albans         £4>?^7 

Drever  &  Sons,  Kettering          4,525 

S.  Johnson,  Son  *  Marsh M» 

F.  W.  SonthornA  Co.,  Leicester*        3,917 

A.  Thompson,  Whetstone          3,<97 


HORNC  AST  LE.— Accepted  tor  the  supply  of  granite  and  slag  to  the 

rural  district  council ; — 
F  Hodson  &    Son,   Nottingham.— 1,200  tons  granite  at  lis.  2d.   and 

10s.  7d. 
Groby  Granite  Company.— 2,000  tons  at  lis.  lOd.  and  lis.  8d. 
Ellis  &  Everard,  Bardnn-hill. -2,000  tons  granite  at  12s.  7d.  and  12s.  5d. 
Brooks,  Limited,  Halifax.— Slag  and  chippings.-860  tons  at  6s.  6d.  and 

7s. 
Renishaw  Iron  Company,  Chesterfield.— 2,000  tons  ditto,  6s.  2d. 
Stanton  Iron  Works  Company,  1,200  ditto,  5s.  4d.  and  5s.  Id. 

ISLE  OF  ELY.  -  Accepted  for  the  supply  of    broken  materials  for 
the  repair  of    main  roads,  for  the  county  council.— Mr.   R.  S.  W. 
Perkins,  county  surveyor,  Ely :  — 
Granite— Enderby  &  Stoney  Stanton  Co.,  Narborough  ;  Groby  Granite 

Company,  Groby;  British  Macadams,  Limited,  Gravesend. 
Slag.— Lavender  &  Batemau,  Sutton  Bridge  ;    Islip    Iron    Company, 

Thrapston. 
Tar  Macadam.— Lavender  &  Bateman,  Sutton  Bridge. 

KNOTTINGLEY.— For  excavating  and  draining  works,  for  the  urban 
district  council.— Mr.  A.  Hartley,  consulting  surveyor :  - 
E.  A.  Greaves,  Castleford,  £614. 


RUSHDEN.-For  the  construction  of  sewage  disposal  works,  com- 
prising alteration  of  existing  works,  new  screening  and  detritus  tanks, 
sedimentation  tanks,  storm-water  tanks,  humus  tanks,  percolating 
filters,  culverts,  drains,  ejector  house  and  plant,  sludge-drying  beds, 
laying  out  land,  road  making  and  incidental  works,  for  the  urban 
district  council.  -Mr.  W.  B  MaUin,  engineer  and  surveyor  -.— 

F.  Osman  &,  Co.,  Southampton  £16,446 

Hickman  &  Bona,  Market  Harborough        13,896 

A.  H.  Price  &  Co  ,  Nottingham  ...        12,249 

G.  Henson  &  Son,  Wellingborough 11,967 

W.  G.  Wilmott,  Eushden*        11,236 

SLOUGH.— The  following  tenders  have  been  accepted  by  the  urban 
district  council. 

Tar  Paving.— Tarmac  Company.  Limited.— (1)  lj-in.  coarse  gauge  tar 
bottoming  in  full  truck  loads  at  15s.  3d.  per  ton  ;  (2)  ditto,  t-r  topp- 
ing, gauge,  4  to  1  in  ,  at  15s  3d  per  ton ;  (3)  ditto,  limestone  or 
other  approved  dust,  at  93  Id.  per  ton. 

Tar  Macadam.— Abdon  C'ee  Stone  Company.  -  19s.  7d.,  21s  7d.  per  ton  ; 
Tarmac  Corr.T.any.— 15s.  3d.  per  ton  ;  Northern  Quarries,  Limited.— 
1«8  2d.  to  20s.  2  .pert  n. 

Stores.— Mr.  F.  Archer:  For  the  supply  of  brooms;  Messrs.  Pryke  & 
Palmer— For  the  supply  of  other  stores  set  forth  in  schedule  A, 
and  the  whole  of  the  stores  set  forth  in  schedule  B  of  the  tender. 


SOUTHGATE.— For  carrying  out  private  street  works,  for  the  urban 
district  council —Mr.  C.  G.  Lawson,  surveyor,  Council  Offices, 
Palmer's  Green,  N : — 

Kelvin-avenue.— T.  Adams,  Wood  Green,  N. 

Chimes-avenue  (part  ofi,  and  Haslemere-road  (part  of).— A.  Thompson, 
Oakleigh-park,  N. 


SOUTHGATE. — For  the  supply  of  uuclimbable  fencing,  for  the  urban 
district  council. — Mr.  C.  G.  Lawson,  surveyor  : — 
J.  Elwell,  Limited,  Birmingham. 


SOUTHGATE. — For  the  construction  of  an  open-air  swimming  bath, 
for  the  urban  district  council. — Mr.  C.  G.  Lawson,  surveyor:  — 
A.  Thompson,  Oakleigh-park,  N. 


MEETINGS. 

Secretaries  and  others  will  oblige  ly  sending  early  notice  of  dates  o] 
forthcoming  meetings. 

MARCH. 

1.- Institution  of  Civil  Engineers:  Students'  Visit  to  Royal  Albert 
Dock  Extension  (Sonthl. 

1.— Institution  of  Municipal  and  County  Engineers:  North- Western 
District  Meeting  at  Stretford. 

3.— Society  of  Engineers:  Presirtential  Address. 

3.  Royal  Institute  of  Bitish  Architects.  Special  and  Business  Meet- 
ings :  Election  of  Royal  Gold  Medallist  and  Amendment  of  By- 
laws.   8  p.m. 

6.  Institutio  i  of  Electrical  Engineers  (Manchester  section)  :  Messrs. 
S.  L.  Pearce  and  H.  A.  Ratcliff,  on  "  Recent  Developments  in  the 
Street  Lighting  of  Manchester." 

8.— Institution  of  Municipal  and  County  Engineers  :    North   Eastern 

District  Meeting  at  Leeds. 
17.  -  Royal    Institute   of    British    Architects :    Mr.    P.    Billerey,    on 
"Modern  French  Architecture,"    8  p.m. 

APRIL. 

12.  -Opening  of  Ruilding  Trades  Exhibition,  Olympia,  by  Lord  Mayor 

of  London. 
21.—  Roval  Institute  of  British  Architects:  Messrs.  F.  W.  Jackson  and 

Bernard  Dicksee.  on  "  Modern  Steel  Construction."    8  p.m. 
23.  -Royal  Sanitary  Institute :  Ordinary  Geueral  Meeting.    4  p.m. 

MAY. 
14-18.— Royal  Institute  of  Public  Health  :  Annual  Congress  in  Paris. 

JUNE. 
6-7.— Institution  of  Municipal  and  County   Engineers  :    Meeting  at 
Dundee. 


APPOINTMENTS    OPEN. 

Official  and  similar  adver  leements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  In  the  following;  day's  Issue,  but  those 
responsible/or  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  o;  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  13^9  Holborn), 
subject  to  later  confirmation  br  letter. 


s 


HANGHAI   MUNICIPAL    COUNCIL. 


PUBLIC   WOKKS  DEPARTMENT. 


TWO    SURVEYING   ASSISTANTS. 

Two  thoroughly  qualified  Surveying  Assistants,  with 
experience  in  Town  Surveys  and  Cadastral  Work,  are 
required   in   the  Public  Works   Department. 

Candidates  should  be  about  25  years  of  age  and 
unmarried.  Salary,  taels  250  per  mensem  without 
allowances,  under  a  three  years'  agreement,  with  first- 
class  passage  from  home,  half  pay  on  voyage,  and 
medical  attendance.  There  is  an  excellent  Super- 
annuation Scheme. 

The  value  of  the  tael  at  the  present  rate  of  exchange 
is  about  2s.  9d.,  but  it  is  liable  to  fluctuation. 

Particulars  of  the  appointment  may  be  obtained 
of  the  Council's  Agents,  and  applications,  in  candi- 
date's own  handwriting,  stating  qualifications,  ex- 
perience, &c,  accompanied  by  copies  of  not  more 
than  three  recent  testimonials,  and  endorsed  "  Sur- 
veying Assistants,"  should  be  forwarded  on  or  before 
7th  March  to  Messrs.  John  Pook  &  Co.,  Agents  for  the 
Shanghai  Municipal  Council,  63  Leadenhall-street. 
London,  E.C. 

February,  1913. 

PUPIL. — The  Borough  and  Waterworks  Engineer 
of  Leamington  (A.M.I.C.E.)  has  a  vacancy  in  his 
office  for  a  Pupil.— Address,  Town  Hall. 

COUNTY   BOROUGH   OF   WIGAN. 
APPOINTMENT    OF    BOROUGH    ENGINEER 
AND   SURVEYOR. 

The  Corporation  of  Wigan  invite  applications  for 
the  position  of  Borough  Engineer  and  Surveyor  at  a 
salary  of  £350  per  annum,  rising  by  annual  increments 
of  £50  to  £500  per  annum. 

Particulars  of  the  duties  and  conditions  of  the  posi- 
tion may  be  obtained  on  application  to  the  under- 
signed. 

Applications,  endorsed  "  Borough  Engineer,"  and 
sitating  age,  qualifications  and  experience,  and  accom- 
panied by  copies  of  not  more  than  three  recent  testi- 
monials, must  be  delivered  to  me  on  or  before 
Saturday,  the  8th  March  next. 

WILLIAM  HENRY  TYRER. 

Town  Clerk. 
Town  Clerk's  Office, 
Wigan. 

February  20,  1913. 


February  28, 


AND    COUNTY    ENGINEER. 
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THOROUGH   OP    CAMBRIDGE. 

J->  ASSISTANT   DRAUGHTSMEN,   &c. 

Additional  assistance  is  required  in  the  Borough 
Surveyor's  Department,  chiefly  for  indoor  work. 

Applications  are  invited  fr<  m  Candidates,  who 
should  be  neat   and  ac  u- 

and  levellei 
Salai  mnum.  rising  by  annual  inci 

of  CIO.  .hi  approved  service,  to  a  maximum  of  £i20, 

Applications,  stating  age,  qualifications  and  ex- 
perience, accompani<  than 
three  testimonials  of  recent  date,  should  be  sent  to 
the  undersigned  on  or  before  Friday,  the  7th  March, 
1913,  endorsed  "  A  -si  -t.-nit ." 

J.  E.  L.   WHITEHEAD, 

Town   Clerk. 
iliall. 
(  '.nil!' 

February  2:>.  1913. 

\\F ANTED,  Two  Surveyors  (Temporary  Employ- 
**  ment).  who  must  have  hail  expedience  in 
Town  Surveying,  Theodolite  practice,  ami  detail 
work-.  Application's,  .stating-  age,  experience,  salary 
required,  and   accompanied   by  not  more  'than   tl 

ssed  to  Mr.  W.  H.  S.  Daw- 
City  Engineer  and  Surveyor.  Town  Hall,  Brad- 
ford, not  later  than  3rd  March  next. 

WANTED. — Traveller  calling  on  Surveyors  and 
Engineers  to  sell  patent  or,  commission.    For 
full  particulars   apply    Edward   Bowyer,  li 
Slough. 

TEMPORARY    ENGINEERING     AND     SUR- 
VEYING  ASSISTANT.      March   3th.    Wantage 
Rural  District  Council.— Mr.  John  W.  Harris,  Engi- 
ind  Surveyor,  East  Challpw,  Wanl 


TENDERS   WANTED. 


WEST 


SUFFOLK   COUNTY   COUNCIL. 


MAIX   ROADS. 
NEWMARKET-BURY-STOWMARKET  ROAD. 


RECONSTRUCTION. 
STEAM  ROLLING. 

Tender?  are  invited  for  Steam  Rolling  in  connection 
with  the  above  works. 

Conditions  of  Contract,  with  Specification  and 
Form  of  Tender,  may  be  obtained  on  application  to 
tlv  undersigned. 

Tenders  to  be  sent  in  on  <xt  before  Monday,  the 
loth  March,  1913. 

W.    LIONEL    JENKINS,    a.m.i.c.e.,    p.a.s.i., 
County  Surveyor. 
3  lire  Hall, 
Bury  St.   Edmunds. 

February  13,  1913. 


H 


OYLAND     NETHER     URBAN     DISTRICT 
COUNCIL. 


TO    STONE   MERCHANTS,   CONTRACTORS.  &c. 


CONTRACTS  FOR   SUPPLIES. 
The    above   Council   invite   Tenders   for  the   S 
and  Delivery  of  the  following  Road  Materials  for  the 
-  I'iil      1-t  March,  1914:  — 
Broken  Slag. 
Granite. 
Tar-macadam. 
Full    paj  and  Form   of  Tender 

■  a  application  at  my  office. 
Sealed  Tenders  (accompanied  by 
"  Tender  for  Materials,"  addr  ;sed  rsigned, 

must  be  delivered  not  later  than  Saturday,  March  8. 
1913. 
The  Council  do  not  bind  themseh 
or  any  Tender. 

(By  orcler) 

FRED   J.    THACKRAY. 

Engineer  and   Surveyor. 

Town   Hall,   Hoyland,  near  Barnsley. 
February  25,  1913. 


"DURAL       DISTRICT      COUNCIL      OF 
DARTFORD. 
ROAD    MATERIALS,    MAINTENANCE,    AND 
STEAM    ROLLING. 
The     Rural     District    Council    of    Dartford    invite 
Tenders     for     the     Supply     of    the     undermenti 
Materials,  and  for  the  Maintenance  and  Repair  and 
the  Steam  Rolling  of  the  District  Roads  under  their 
jurisdiction   for   One  Year   from   the   1-t    April,    1913, 
31st   March,  1914,   as   follow-:  — 

ill  MATERIALS. 
H  The  Supply  and  Delivery  to  Wharves  and  Rail- 
way Stations,  as.  required,  of  about  4,400  tons  of 
Broken  Hard  Stone  of  one  of  the  following-  kind- : 
Rhenish  Basalt,  Guernsey  Granite,  Clee  Hill  Basalt, 
aire  Granites,  Cornish  Granites,  Penmaen- 
mawr  or  other  North  Wales  Granite,  Quartzite, 
Queenast,  or  other  equally  durable   material. 

Hard  Stone  to  be  supplied  must  be  of  the  best 
description,    and    -ample;    of   the    .-a me    must   be  de- 
ith  the  Tender-.     Each  -'ample  to  bo  marked 
with   the   name   of   the    Contractor    and   the    descrip- 
tion of  the  material. 

(b)  The  Supply  and  Delivery  to  Roads  di  -  of  about 
6,790  cubic  yards  of  Unbroken  Flints,  about  1,020 
cubic  yards  of  Broken  Kentish  Ragstone  or  Seven- 
oaks  Rock,  and  about  500  yards  of  Gravel,  The 
tone  or  Rock  and  Gravel  to  be  squared  ready 
for   measurement. 

(2)  MAINTENANCE    AND   REPAIR. 

(a)  All     Labour    in    connection    with    U 
scavenging  and  removal  of  mud,  &c;   water  tabling, 

with  removal  of  silt  sidings,  &c,  breaking  and  yard- 
ing of  Flints,  and  spreading  of  all  the  material,  and 
all  other  labour  in  connection  with  the  prop<  r  main- 
tenance   of   the   Roads   and    the   Footpath-    adjoin 
them. 

(b)  The  haulage  of  Broken  Hard  Stone  from  the 
wharves  and  station.-,   and  other  Materials  from  the 

its  to  the  required  places  in  the  District. 
ic)  The  Tar-painting  of  Roads,  Paths  and  Channels 
where  required  at  per  superficial  yard. 

(3)  STEAM  ROLLING. 

The    Steam    Rolling    and    Setting    of     the    .above- 
mentioned    quantities    of   materials    (more    or    less). 
Tenders   to  include  the  providing  of  Rollers,  Wa1 
Coals,  Engine  Driver  and  Attendant. 

Contractors  must  provide  an  approved  surety  for 
the  due  performance  of  the  Contract. 

Forms  of  Tender,  with  Specification  (which  will 
show  the  Sub-division  of  the  District),  can  be 
obtained  upon  application  to  the  Surveyor,  Mr.  John 
Hooking    "Gartly,"    Dartford. 

sailed   Tenders,  endorsed   "Tender  for  Highway.-." 
must   be  sent    to    the    undersigned    (upon    the    pre- 
bed    Form)    not   later    than    12   o'clock    noon,    on 
Saturday,   the    loth   day  of   March,   1913. 

The  Council  do  not  bind  themselves  to  accept 
lowest    or   any    Tender,    and    reserve    to    themselve- 
the  right  to   accept  the   whole  or  any   portion    of   a 
Tender. 

(By    order) 

EUSTACE  J.  HOBBS. 

Clerk  to  the   C<  ancil. 
Offices,    Dartford. 

February  14,   1913. 

TTARTISMERE  RURAL  DISTRICT  COUNCIL. 

GRANITE   AND  PIT   STONES. 
Tiie    ab  ive-ruamed    Council  invite   Tenders    for   the 
!      of   :,l.,,ut    2,300    tons    of    lf-in.   Granite,   and 
tons  oi  Pit   Stones,  to  be  delivered  as  required 
at  the  following  stations:   Diss,  Eye,  Finningham  and 
Mollis  on  the  Great  Eastern  Railway,  Aspall,  Mendle- 
-ham   and  Brockford  on  the  Mid^Suffolk  Light  Rail- 
way.    Samples  of  materials  to  be  sent,  carriage  paid, 
to  the  Master  of  the  Workhouse,  Eye.    Tenders  to  be 
sent  to   the   undersigned  not  later  than   Wednesday, 
the.  12th  March,  1913.    No  Form  of  Tender  is  issued. 
The  Council  do  not  bind  themselves  to  accept  fhe 
lowest  or  any  Tender. 

HAROLD   WARNES.   Solicitor. 
Clerk  to  the  I 
Eye,  Suffolk. 

February  24.   1913. 
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CXTY  BOROUGH  OF  EASTBOURNE. 
Town      Council      of     Eastbourne      invite 
-    follows:  — 

Supply  of  Portland  Cement. 
Ca?t-iron    Goo 
\Y rough t-iron    Goods. 
Tools.,    &c. 
Iron  ni  on  go  ry    (Misi 
Oils   and    Colours. 
Timber. 
Broken    G: 

Granite    Kerb    ami    Setts. 
Brick-. 

Pip        ;  •    -.   (Stone- 

ware). 
Brooms,   Brushes,   &c. 
mar      be      seen,      and      Form-:      of 
the   Borough   Surveyor's    Office. 
Town   Hall.   Eastbourne. 
All  Tender--  mii-t  be  received  by  the  undersigned 
6    Monday,  the   10th   day  of  March.   1913. 
<it  noon. 

Xo  Tender   will   be   considered    unless    sent   in    on 
the  proper  Form. 
The  Council  do  not  bind 
Off  any  Tender. 
(By  order') 

A.   ERNEST   PRESCOTT, 

Borough    Surv  yor. 
Dated   this    20th    day   of  February,    1013. 

QOKE       OF       PETERBOROUGH       COUNTY 
O  COUNCIL. 

MAIN   ROADS. 

Th  :    B     Ig       '       imittee  of  tin;  County 

Council   :ii\  apply  of:  — 

(1)  Broken    Granite,    Broken    Slag,    Broken    Slag 

Chippings,  Local   Stone  and   Gravel,  to  Rail- 
way  Station.-   and   to   Roadsides, 

(2)  Cartage  from  Railway   Stations   to  Road 
Team  Labour, 

(4)  Hire   of   Steam    Rollers, 

year  ending   31st   March,  1914. 
Forms  of  Tender  may  be  obtained  from  the  undei- 
d,   applicants    to   state    which    Form   of  Tender 
they  require  (1,  2,  3,  or  4). 
Application-    for  Tender   Forms    should    : 

tamped  addrei  ed  foolscap  envelope. 
Sealed  Tenders,  endorsed  "Tenders  for  Material.-." 
for   Cartage,"  I     ider   for   Hire    of 

to   be   del  -igned 

on  or  before  the  7th  March.  1913. 

The,  Committee   do  not  bind  themselves   to   accept 
the  1  -  "v  Tender. 

A.   C.  WALLINGFORD, 

County   Surveyor. 
;  >fflce, 
Peterborough. 
February,    1013. 

BOROUGH   OF  HEYWOOD. 
The   i  i    on   of   this    Borough    are   prepared 

id   :-  from   persons   willing  to  Contract 
Suppl;        ft]        following    Materials    for    a 
I  twelve  month-  ending  31st  March.  1914:— 
(Haslingdesn),    Flags    (Haslingden). 
I  in.  by  5  in. 
Earthenware     Pipes.     Ben<  Taper 

Pitch  and   Creo 
Liio 

Hand-broli 
Port';. 

'..-,   and    S]  be     seen,    and 

obtained,  om  application   to  Mr.   J. 
B.     ' 

■  o   March. 
Oomtractors    tendering    for 

on  rate  of  wages,  .and  observe  the  trade  condi- 
tions which  attach  to  the  various  kinds  of  work  for 
which  Tender  is  sewt  in. 

Sealed    Tenders    must    be  it    my    Office 

not  later  than  Monday,  the  17th  March,  endorsed  in 
ttdanoe  with  the   Specification. 
The  Corporation  do  not  bind  themselves  to  accept 
."  T< 
(By  order) 

!0.    G.    BOUCHIER, 

Town   Clerk. 


pURAL  DISTRICT  COUNCIL  OF  DOCKING- 
Tenders  axe  invited  tor  the  Supply  on  Hire  of  a 
10-Ton  Steam  Road  Holler,  to  commence  work  on  or 
about  November  1st  next,  for  a  period  of  about  3 
months.  Contractors  to  state  price  per  day  (including 
iiiiog.  oil,  water  cart,  driver  and  flagman). 

Tendet  the  undersigned.  The  Work- 

house,   Docking,   N  am  Rolling," 

to  be  del  I         lay,  Marob  11,  1913. 

The  Council  do  not  bind  th  mselves  to  accept  the 
lowest  or  am   Ten 


A.  STOUGHTON. 

Clerk. 


Fakenham,    Norfolk. 
February  25,  1913. 


C 


OUNTY  BOROUGH  OF  STOKE-ON-TRENT. 


BURSLEM   STORM-WATER   DRAINAGE  SCHEME. 


TENDERS  FOR  MATERIALS. 
The  Corporation  invite  Tenders  for  the  Supply  and 
Delivery    of    Materials    required    in    connection    with 
the  above   works  as  under:  — 
Contract  No.  2.    For  the  supply   of  about  440  tons 

of   Portland    Cement. 
Contract  No.  4.     For  the  supply  of  about  6,2 

of    Stoneware    Pipes,    6-in.    to 
18-in.  diameter. 
Contract  No.  5.    For  the  supply  of  18  I  ins 

iron    Pipes. 
Contract  No.  7.     For  the   supply   of   Timber. 
Condil        -  ontract,  Specification  and  Form-   of 

may    be   obtained    on    application    to    Mr.   A. 
Burton,   assoc.m.inst.c.e.,   f.s.i.,    Borough    Surveyor. 
Town  Hall,  Stoke-on-Trent. 
Sealed    Tenders,    endorsed    "Burslem    Storm-Water 

Drainage.  Contract  No. ."to  be  sen:  to  the  B 

Surveyor  not  later  than  12  noon  on  Wednesda    .  '; 
12th  day  of  March,  1913. 

The  .successful  Contractors  will  be  required  to  con- 
form to  the  Council's  Regulations  as  to  the  pj 
of  Standard  Rate  of  A'. 

The  Corporation  do  n  it  bind  the] 
the  lowest  or  anj   Tenders,  and  reserve  to  themselves 
the  right  to  divide  am-  Contract. 


E. 


B.   SHARI'LKY.      . 

i   i 


piTY    OF    EXETEB. 

The  Exeter  City  Council  invite  Ten 
Supply  and  Delivery  of  the  following  Good-  for  tw  Ive 
month.-   ending  31&t   March,   1914:  — 
Ml  Bricks. 

(2)  Ba--   Bro  ans   and  Refill  i 

Machine. 

(3)  Portland  ( 

>4)  Building  Lime  and  Slates. 
(5)  Cast-iron  Pipes. 
(G)  Granite  Channelling  and  Kerb. 
(7)  York- hire    Flags. 
i- )  Concrete  Flags. 

(0)  Painting  and   Paperhangers'   Work. 
i  L0)  Stoneware  Pipes. 

(11)  Miscellaneous 

(12)  Stone  and  Sand. 
(13a)  Timber  (Foreign). 
(13b)  Timber  (English): 

(14)  Ii 
Oils. 

(16)  Pb  bour. 

(17)  l 

Baskets. 
Printed  Schedule.  Speci 

obtained  from   the  City   Surveyor.  Municipal 
Offices,  Exeter.    Tenders   maj    be   submitted 
or  any  of  th    , 

■ 
o    Schedule 
:  bo  which  \\\&  T 

10  a.m.  on  V  12th  March, 

I  will  not  necessar  ly  be 

■  1 1  ed . 

II.   LLOYD   TARRY. 

Town   Clerk. 
Exeter. 

nary   22.    1913. 


e  Surveyor 
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Minutes  of  Proceedings. 


The  manner  in  which  a  pro- 
fessional engineer  should  act  in 


Professional  Ethics 
and   the 

Technical  Press.       "s  relations  with  bis  employers, 
the  public,  and  his  fellows  is  n 

subject  which  admits  of  discussion  only  as  regards 
a  lew  subtleties  of  definition  and  some  matters  of 
minor  detail.  The  object  of  drafting  rules  relating 
to  professional  conduct  is  rathei  to  shut  out  the 
unworthy  than  to  guide  the  worthy.  Everyone 
knows  the  difference  between  righl  and  wrong,  but 
not  everyone  cares,  and  it  is  necessary,  as  much  for 
the  protection  of  the  public  as  for'the  advantage  of 
the  profession,  that  there  shall  be  some  formal  code 
to  which  every  engineer  is  understood  to  subscribe 
and  which  may  be  used  as  a  standard  bv  which 
doubtful  actions  may  be  judged.  Honour  itself 
must  be  higher  than  a  code  of  honour,  just  as  a 
code  of  honour  is.  in  some  respects,  higher  than  the 
law,  which  grosser  instrument  of  justice  must  be 
invoked  when  the  liner  distinctions  of  righl  and 
wrong  are  obliterated  by  distrust  or  anger. 

The  importance  of  principle  in  these  matters  is 
recognised,  and  well  expressed,  in  the  first  paragraph 
of  a  proposed  code  of  ethics  for  engineers  dratted 
by  a  committee  of  the  American  Society  of  Mechani- 
cal Engineers.  "It  is  an  axiom"  we  read  "that 
engineers  in  all  their  professional  relations  should  be 
governed  by  principles  of  honour,  honesty,  strict 
fidelity  to  trusts  imposed  upon  them,  and  courteous 
behaviour  towards  all."  As  most  of  the  rules  are 
beyond  cavil,  little  need  be  offered  by  way  of  com- 
ment. It  is  as  well,  however,  to  stale  clearly  the 
interpretation  which  we  put  on  sections  20  and  21. 
In  the  words  of  section  20,  "  Technical  discussions 
and  criticisms  of  engineering  subjects  should  not  be 
conducted  in  the  public  press,  but, before  engineering 
societies  or  through  technical  publications."  We 
lake  it  that  the  last  term  includes  professional 
journals,  and  that  the  committee  regards  such 
journals  as  providing  a  suitable  field  for  discussion 
and  criticism .  Possibly  the  term  "  technical  publica- 
cation  "  might  be  given  a  somewhat  narrower  mean- 
ing in  section  21,  which  runs  :  "  The  first  technical 
discussions  of  inventions  or  other  engineering 
advances  should  not  be  made  through  the  public 
press,  but  before  engineering  societies  or  through 
technical  publications."  One  reason  for  suggesting 
a  narrower  interpretation  of  the  term  "technical 
publications  "  in  the  case  of  section  21  is  that  when 
inventions  or  advances  are  first  made  public  through 
the  technical  or  professional  press  the  medium 
chosen  should  be,  both  professionally  and  technically, 
one  especially  concerned  with  the  particular  subject 
and  chiefly  read  by  the  class  of  engineers  particu- 
larly concerned  with  it.  There  are  subjects  which 
may  properly  be  discussed  in  any  of  a  large  number 
of  journals,  but  when  advances  or  inventions  in  these 
subjects  are  first  discussed  the  proper  journal  for  the 
purpose  should  be  chosen.  In  England,  for  example, 
The  Engineer  would  be  a  suitable  journal  for  the 
putting  forward  of  new  ideas  with  regard  to  railway 
engineering,  and  in  the  case  of  highway  engineering 
a  suitable  journal  is  Tue  SuEVEYOR  ;  assuming  that 
the  person  taking  the  initiative  did  not  first  bring 
his  subject  before  an  engineering  society,  or  that,  as 


sometimes  happens,  his  own  society  thought  that  the 
matter  was  unimportant,  or  were  for  some  other 
reason  not  willing  to  give  him  an  hearing.  It  is  a 
fact  that  considerations  now  regarded  as  of  great 
importance  in  highway  engineering,  after  having 
been  kept  before  road  engineers  for  some  years  in 
our  own  pages,  would  have  been  regarded  by  any  of 
our  older  engineering  societies  as  unworthy  of  notice 
al  t.he  time  when  they  were  first  put  forward.  The 
same  might  be  said  of  matters  first  made  public  in 
other  engineering  journals,  and  the  techrical  press 
is,  in  fact,  charged  with  the  important  duty  of  pro- 
viding a  held  tor  discussion  entry  to  which  is  at  the 
discretion  of  unbiassed  and  disinterested   judgment. 


Cood 
Illumination. 


More  than  a  quarter  of  a 
century  ago  a  small  boy,  walking 
one  evening  along  an  old  turn- 
pike road  from  which  the  gates  had  not  long  been 
removed,  was  faced  by  a  bright  light  shining 
straight  in  his  face  from  a  table  lamp  placed  near 
the  window  of  the  toll  house.  The  small  boy  was 
struck  by  the  fact  that  this  light  was  a  danger  to 
traffic,  since  it  made  it  impossible  to  see  the  road 
ahead  or  to  judge  of  one's  position  with  regard  to 
the  hedge.  He  also  found  it  a  considerable  incon- 
venience, since  it  prevented  him  from  seeing  where 
he  was  walking,  and  made  it  difficult  to  avoid 
treading  on  the  loose  stones  and  stepping  into  the 
puddles  which  abounded  in  the  locality.  This 
incident  provided  material  for  the  first  of  a  series  of 
observations  which  led,  in  the  year  1907,  to  the 
appearance  in  our  pages  of  an  article  on  lighting. 
In  this  article  the  elements  of  good  street  lighting 
and  of  the  design  of  lamps  for  vehicles  were  dealt 
with  in  a  manner  which  provided  a  foundation 
for  nearly  everything  which  has  since  been  written 
on  this  subject.  The  subject  of  reasonable  illu- 
mination has  been  taken  up  in  earnest  by  the 
Illuminating  Engineering  Society,  of  whicli  the 
"  small  boy  is  a  member,  and  among  many 
aspects  of  bhis  important  subject  which  receive 
the  attention  of  the  society  street  illumination  is 
that  most  generally  interesting  to  our  readers.  A 
paper  read  lately  before  the  Society  of  Arts  by 
Mr.  Leon  Gaster,  hon.  secretary  of  the  Illumina- 
ting Engineering  Society,  deals  mainly  with  the 
lighting  of  buildings,  but  the  principles  underlying 
the  illumination  of  interiors  are  the  same  as  those 
which  form  the  basis  of  outdoor  lighting,  and  the 
general  applicability  of  Mr.  Gaster's  paper  to 
illuminating  problems  should  not  be  missed.  With 
one  passage  we  are  unable  to  find  ourselves  iii 
accord.  "Of  late  years,"  said  Mr.  Gaster,  "the 
question  has  arisen  whether  the  multiplication  of 
these  very  bright  sources,  with  their  dazzling  effect 
on  drivers  and  pedestrians,  is  not  sometimes  re- 
sponsible for  accidents  .  .  ."  But  it  is  not  the 
multiplication  of  street  lamps  which  causes  acci- 
dents, or  creates  the  often  intensely  inconvenient 
conditions  which  must  almost  certainly  be  a  factor 
tending  to  accidents;  but  it  is  rather  their 
"  division."  If  there  were  more  lamps,  each  lamp 
could  be  less  brilliant,  the  diminution  in  brilliancy 
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being  to  some  extent  in  proportion  to  the  cubes 
of  the  distances  between  the  lamps,  and  to  some 
extent  in  proportion  to  the  squares  of  those  dis- 
tances, and  depending,  partly  at  least,  on  the 
proportion  of  more  or  le-s  light  coloured  vertical 
surfaces  within  range  of  the  lamps. 

Mr.  Gaster  does  not  say  whether  he  regards  as 
practicable  the  device  of  screening  the  direct  rays 
From  the  eve-  of  people  in  the  street,  nor  does  he 
allude  to  the  article  already  mentioned,  in  which 
the  adoption  of  such  a  device  was  definitely  recom- 
mended. There  is  all  the  difference  in  the  world 
between  saying  that  "  the  question  has  arisen 
whether  "  and  making  a  definite  recommendation; 
and  if  this  matter  is  really  one  of  importance,  due 
credit  should  be  given  to  the  originator  of  the  idea. 
As  regards  the  glare  from  shop  windows,  or  from 
lamps  outside  shops,  it  is  a  matter  for  surprise  that 
the  public,  and  especially  the  drivers  of  vehicles, 
have  so  long  put  up  with  what  is  in  many  towns 
a  very  serious  inconvenience,  and  must  tend  to 
increase  the  dangers  of  traffic.  The  City  of  London 
is  to  be  congratulated  on  having  made  it  a  rule 
that  such  lamps  should  be  screened  on  the  side 
facing  the  street.  Mr.  Gaster  deserves  praise  for 
the  energy  which  he  shows  in  keeping  this  im- 
portant matter  before  the  public,  and  his  last 
paper,  which  was  entitled  "  The  Economic  and 
Hygienic  Value  of  Good  Illumination,"  is  worthy 
of  his  reputation  for  literary  composition  in  this 
important  subject. 


The  Engineering 
Profession. 


It   is    no    easy    matter    in    these 
days  to   introduce  much  that  is 
novel  into  a  presidential  address 
delivered    before    an    engineering   society.      It   will 
be  generally  conceded,  however,  that  the  profession 
is  entitled  to  look  for  some  guidance  from  its  lead- 
ing members    when  speaking  officially  as  heads  of 
the  different  institutions  upon  those  broad  questions 
which   affect  the  general   and   financial    status    of 
engineers.     It  was  therefore  very  appropriate  that 
Mr.  Arthur  Valon,  assoc.m.inst.c.e.,  should  have 
confined   himself   to   such   topics   in   delivering    his 
inaugural  address  on  Monday  last  as  president  of 
the  Society  of  Engineers.      At  the  outset  he  called 
attention  to  the  modern  tendency  towards  speciali- 
sation,  and  clearly  indicated  some  of  the  dangers 
which   are   inevitably   attached   to    the   consequent 
narrowing  of  a  man's  outlook.     One  corrective  oi 
this  tendency  is  to  be  found    in    standardisation, 
which,  by  removing  the  necessity  for  a  great  deal 
of  detailed  study  on  the  part  of  the  practitioner, 
enables     him     to     cover    a     wider     field     of     work. 
Standardisation  itself,  however,  has  certain  dangers 
which    should    constantly    be    borne    in    mind    and 
guarded   against,    although    they    cannot    be    com- 
pared witli  the  advantages  which  have  accrued  from 
the    work    of    such    a    body    as    the    Engineering 
Standards  Committee.      Thus,   it  must  not  be   too 
rigidly  applied  to  matters  which  are  fairly  open  to 
differences  of    opinion;     neither  must    a   standard 
ever   be    regarded  as   settled    for    all    time,   but    it 
should  always   be   open    to   any   revision    rendered 
necessary    by    the    advance    of    knowledge.       Mr. 
\ralon  dealt  at  some  length  with  the  rather  vexed 
question  of   professional   education.       The  relative 
importance   of   practical    and  theoretical     training 
will,  we  suppose,  be  discussed  so  long  as  engineer- 
-eicnee  exists.      The  need  to-day  is  for  men  of 
high  technical  attainment,  and  it  must  be  remem- 
bat  it  is  impossible  to  produce  an  enginei  c 
by  merely  theoretical  training,   however  excellent 
it  may  be.     Dealing  next  with  the  m  ;ani  ation  of 
the  engineering  profession,  so  as  to  secure  adequate 
remuneration    and    reasonable    remuneration,    Mr. 
Valon   discussed  the  desirability  oi'    ome   form  of 
registration.      It    does,   of   course,   seem   anom.i     u 
that  there  is  at  the  present    time   no  compulsory 
standard  of  qualification  to  practise  as  an  engin 
The   "closing"    of   the    .  ion,    however,    is  a 

matter  which  i  ith  difficulties,  and  before 

can  be  accompli.sln-d    th<     authorities    must    be 


convinced  that  it  will  be  for  the  good  of  the  com- 
munity as  well  as  in  the  interests  of  engineers.  It 
is  not  possible  to  discuss  the  matter  fully  in  this 
place,  however,  and  we  must  refer  our  leaders  to 
Mr.  Valon's  very  able  paper  (which  is  summarised 
on  another  page)  for  a  fuller  treatment  of  this  and 
the  other  matters  indicated  above. 


Rehousing  in  Ireland  is  making 
Housmg  Progress  ,    glimi%tvldes  that  it  is  not 

surprising  to  find  public  opinion 
on  this  side  of    St.   George's    Channel    expressing 
itself    somewhat  seriously  thereupon.       The  Irish 
Builder  and  Engineer,  in  its  latest  issue,  reproduces 
the  successful  designs  in  the  recent  competition  for 
working-class  dwellings  in  Belfast,  the  architects  of 
which  are  Messrs.   Chillingworth  &  Levi,  of  Cork 
and  Dublin.      It  is  noteworthy  that   the  designers 
have  avoided  the  ','  model  "  type  of  dwelling — which 
is  nothing  less  than  a  misnomer     and  that  they  rely 
upon  two  descriptions  of  houses,  the  separate  cot- 
tage, or  "maisonette,"  and  two  separate  dwellings 
or  flats  in  two  separate  floors  of  one  house.     This 
latter  type,  if  a  compromise,  is  at  least   free  from 
the  serious  objections  to  the  "  model  '"  or  barrack 
system.      Each  fiat  is  self-contained  and  approached 
by  separate  entrances,  the  only  thing  held  in  com- 
mon being  the  yard.        Both    types    combine    the 
three-roomed   and  two-roomed    tenements    in    one 
building,   and  the   estimated   cost  of   each  block 
maisonette   type— exclusive  of  railings  and  laying 
out  of  ground  at  rear,   is  £352,   or  an  average  of 
£88   per  tenement;   and   that  of  the  cottage  type 
£180,  or  £90  per  tenement.      The  scheme  provides 
for  2G2  tenements,  and  the  architects  estimate  that 
it  can  be  carried  through  for  the  sum  of  £23,000, 
available    for    buildings.     Our    contemporary    also 
directs  attention  to  the  inquiry  into  the  Pembroke 
scheme  (briefly  reported  in  last  week's  Surveyor), 
which   contemplates  the   provision  of  between   400 
and  r>00  new  houses.     In  this  instance  Mr.  George 
L.  O'Connor,  the  architect,  has  designed  an  excel- 
lent type  of  dwelling,   and   a  strong  case  appears 
to   have    been    made   out    for     tin-     scheme.        It   is 
stated  that — notwithstanding  the  absence,  to  a  large 
extent,  of    the    "very   poor"    in  this  locality — the 
people  have  perforce  to  dwell  under  the  most  appal- 
ling conditions,  and  that  the  usual  rent  for  a  single 
room  in  the  slum  area  is  something  like  3s.      That 
sound  progress  is  being  made    in  .  Ireland    in    the 
clearing  of  slums  and  the  rehousing  of  the  people 
under  improved  conditions  is  a  very  gratifying  sign 
of  the  times.     The  need  for  such  schemes  is  urgent 
both  in  this  country  and  in   Ireland,  and  if,  as  has 
been  stated,   the  measure  of  progress  in  the  sister 
isle  exceeds   what  has   been    attained   here,   we  aie 
constrained  to  regard   rivalry  in  such  a   matter  as 
not   merely  legitimate,  but  praiseworthy. 

Road  improvement        A  ,  P«»pWet     recently     pre- 
jn  t(1e  pared     by    the    United    States 

United  States.       Offioe    of    Public    Roads'    aml 
issued      by      the      Department 

of  Agriculture  as  a  Farmers'  Bulletin,  is 
devoted  to  a  consideration  of  the  "Benefits  of 
Improved  Roads."  It  is  by  no  means  of  the 
missionary  type  of  road  literature,  for  although  a 
very  strong  case  is  made  out  for  road  improvement 
in  rural  areas,  the  subject  is  dealt  with  critically. 
and  mad  improvement  is  viewed  in  proper  perspec- 
tive. Some  very  convincing  examples  of  the  reduc- 
-  the  cost  uf  hauling  which  is  brought  about 
by  making  good  roads  are  cited.  The  pamphlet 
includes  a  few  generalisations  with  regard  to 
gradients  and  the  prop  I  location  of  roads,  the 
most  important  being  one  which  was  referred  to 
some  little  time  ago  in  these  coJumns.  This  is 
that  the  need  for  having  a  low  maximum  grade  is 
much  greater  on  a  good  road  than  on  a.  bad  one. 
The  primary  fact  on  which  this  consideration  de- 
pends is  that  the  resistance  on  the  level  is  mainly 
that  due  to  friction,  while  on  the  gradient  it  is 
that    due    to   gravity.     The    same    horses   that    cat! 
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haul  a  load  against  heavy  resistance  over  mill  s  of 
level  road  can,  with  a  moderate  increa  e  of  ei 
haul  it  up  a  fairly  steep  hill;  but  the  small  team 
which  can  haul  a  heavy  load  against  the  small 
resistance  of  a  good  road  is  incapable  of  exerting 
two  or  three  times  the  extra  effort  which  the  bad 
roads  team  found  sufficient  to  haul  their  small  load 
uphill.  It  may  also  be  pointed  out  that  on  a  steep 
piece  of  bad  road  the  surface  is  often  harder  than 
on  the  level,  and  the  friction  resistance  is 
pondingly  less.  As  noted  in  the  pamphlet  before 
us,  steep  grades  are  also  slippery,  and  this  is 
especially  the  case  on  a  hard  road. 


The  National 
Health  Week. 


The  success  which  attended  the 
effoi^ts  of  the  National  Health 
Week  Committee  last  year  will 
no  doubt  still  be  within  the  recollection  of  many  of 
our  readers.  The  movement  was  taken  up  with 
alacrity  and  even  enthusiasm  in  many  centres,  and 
the  good  work  which  was  undoubtedly  accomplished 
lias  encouraged  the  organisers  to  undertake  the  work 
this  year,  when  "  National  Health  Week  "  will  again 
be  celebrated,  and  will  begin  on  April  6th.  The 
general  object  of  the  scheme  is  to  bring  home  to  the 
minds  of  the  masses  the  vital  importance  of  both 
public  and  personal  hygiene.  The  Central  Com- 
mittee has  been  formed  merely  for  the  purpose  of 
guiding  the  representative  local  committees  which 
are  being  appointed,  the  idea  being  that  each  locality 
shall  be  free  to  adapt  the  scheme  to  its  own  special 
conditions  and  needs.  The  general  methods  will  no 
doubt  be  similar  to  those  which  were  adopted  last 
year,  when  special  lessons  were  given  in  schools. 
appropriate  sermons  were  preached  in  churches  of 
all  denominations,  and  many  public  meetings  were 
held  at  which  addresses  were  delivered  by  recognised 
experts  in  subjects  appertaining  to  health  science  in 
all  its  phases.  It  is  a  commonplace  among  those 
who  are  experienced  in  public  health  administration 
that  one  of  the  greatest  obstacles  to  success  is  the 
appalling  ignorance  of  the  vast  masses  of  the  popula- 
tion upon  even  the  most  elementary  matters  of  health 
and  hygiene.  There  can  be  no  doubt  that  such  an 
institution  as  that  of  "  National  Health  Week  " 
must  by  its  educational  work  do  much  to  dispel  this 
ignorance  and  thus  render  a  real  service  to  public- 
health  administrators.  It  is  satisfactory,  therefore, 
to  observe  that  in  many  places  local  authorities  have 
taken  the  matter1  up  officially  and  are  cordially  co- 
operating with  voluntary  workers  to  secui'e  the 
success  of  the  undertaking. 


The  Provision  of 
Sanatoria. 


A  very  useful  and  interesting 
memorandum,  dealing  with  the 
construction  and  arrangement  of 
inexpensive  buildings  for  the  treatment  of  tuber- 
culosis, has  just  been  issued  by  the  Local  Govern- 
ment Board  to  county  councils  and  county  borough 
councils.  The  memorandum  has  been  prepared 
jointly  by  the  architect  and  medical  officer  to  the 
board  (Mr.  Brook  Kitchin  and  Dr.  Newsholme), 
and  is  designed  to  show  how  such  buildings  may 
be  constructed  with  due  regard  to  both  efficiency 
and  economy.  The  board  adhere  to  the  view  which 
they  have  already  expressed  that  a  minimum  of 
100  beds  should  be  provided  if  a  sanatorium  is  to 
be  administered  economically.  This  minimum 
can  usually  be  obtained  by  a  combination  of  areas, 
if  necessary.  In  cases  where  this  is  impossible, 
however,  the  board  express  their  willingness  to 
consider  proposals  for  providing  such  institutions 
with  fewer  beds.  In  the  course  of  the  memorandum, 
which  is  reproduced  in  extenso  in  another  column, 
it  is  pointed  out  that  timber  framing  affords  the 
cheapest  method  of  construction,  and  that,  under 
ordinary  conditions,  if  this  form  of  building  be 
erected,  the  cost  should  not  exceed  £50  per  bed, 
exclusive  of  the  administration  department.  As 
regards  the  type  of  building  to  be  adopted,  the 
memorandum  contains  two  alternative  diagrams 
and  descriptions.  Other  matters  which  receive  con- 
sideration are  heating,  disposal  of  sputum,  sleeping 


ters,  and  sewage  disposal.  The  memorandum 
will  no  doubt  be  welcomed  by  those  authorities  who 
are  anxious  concerning  the  financial  aspect  of  their 
schemes  for  the  provision  of  adequate  sanatorium 
accommodation. 

#  -x-  ■::- 

Economy  ^  masterly  paper  on  economy 

in  Reinforced      *n  *«inforced-concrefce  design  was 
Concrete.  rea<*  at   the  'ast:   meeting  of  the 

Concrete  Institute  by  Mr.  John 
A.  Davenport,  M.SC.  We  give  some  extracts  from 
the  paper  on  another  page,  but  it  is  unfortunately 
impossible  for  us  to  reproduce  the  exhaustive  and 
elaborate  series  of  tables  which  formed  such  a 
valuable  feature  of  Mr.  Davenport's  communica- 
tion. It  was  necessary  at  the  beginning  to  dis- 
tingnish  clearly  between  economy  as  applied  to  the 
engineering  structure  and  the  same  principle  as 
applied  to  architectural  design.  Mr.  Davenport 
was  only  concerned  with  the  former  aspect  of  the 
subject,  and  in  considering  it  he  dealt  with  the 
three  fundamental  questions  of  beam  section,  per- 
centage steel,  and  arrangement.  The  paper  was 
divided  into  four  parts,  the  first  being  of  an  intro- 
ductory character,  and  the  others  dealt  with  the 
economical  beam  section,  the  economical  column 
section,  and  economy  in  slab,  beam  and  column 
construction.  The  conclusions  drawn  by  the 
author  from  the  tables  appended  to  the  paper  are 
very  important,  and  show  the  most  economical 
sections  to  adopt,  and  the  most  economical  rein- 
forcement percentage  in  various  circumstances. 
Those  of  our  readers  who  are  specially  interested 
in  reinforced-concrete  design  would  do  well  to 
obtain  a  copy  of  Mr.  Davenport's  excellent  paper 
for  future  reference. 

The  opinion  which  is  enter- 
A  New  Phase.  fcained  by  certain  members  of 
local  authorities  as  to  the  pro- 
fessional status  of  the  staff  of  a  borough  surveyor's 
department  finds  expression  in  a  variety  of  ways. 
The  most  usual  indication  is,  perhaps,  to  be  found 
in  the  advertisements  which  appear  from  time  to 
time  inviting  applications  for  such  appointments 
at  salaries  which  a  navvy  would  contemptuously 
reject.  The  matter  appeared  in  a  new  guise,  how- 
ever, at  a  recent  meeting  of  the  Cambridge  Cor- 
poration. Two  members  of  the  staff  of  the  borough 
surveyor's  department  having  resigned,  the  cor- 
poration had  under  consideration  a  recommendation 
from  a  committee  that  the  vacancies  be  filled  by 
the  appointment  of  two  assistants  at  commencing 
salaries  of  £80  each  per  annum,  rising  by  annual 
increments  of  £10  to  £120  per  annum.  It  was 
further  recommended  that  advertisements  be  issued 
inviting  applications  for  these  appointments.  A 
worthy  councillor  thereupon  observed  that  there 
was  a  Labour  Exchange  in  the  town,  and  that  he 
thought  they  ought  to  take  advantage  of  it !  It 
is  satisfactory  to  notice  that  the  report  of  the  com- 
mittee was  adopted,  the  mayor  tactfully  observing 
that  he  did  not  think  an  amendment  was  necessary 
as  the  committee  would  no  doubt  bear  the  sug- 
gestion in  mind. 


The  Consistency 

of  Bituminous 

Materials. 


A  paper  presented  at  a  recent 
meeting  of  an  American  society 
by  Major  W.  W.  Crosby,  chief 
engineer  of  the  Geological  Sirrvey 
and  Roads  Commission  of  the  State  of  Maryland, 
forms  a  valuable  summary  of  the  present  position 
as  regards  tests  of  the  consistency  of  bitumens. 
Mr.  Crosby  does  not  confine  his  attention  to 
American  practice,  and  his  practical  suggestions 
are  of  general  application.  The  paper — an  instal- 
ment of  which  is  given  in  another  part  of  this  issue 
is  one  which  should  be  read  now  and  not  merely 
marked  for  references  and  we  thank  Mr.  Crosby 
for  giving  our  own  highway  authorities  and  sur- 
veyors this  opportunity  of  keeping  abreast  of  the 
progress  of  these  studies,  to  which  he  contributes 
valuable  and  timely  material. 
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The  consistency  of  a  bituminous  material  or  pitch 
may  he  defined  as  its  degree  of  firmness,  .and  is  de- 
termined by  measuring  its  internal  friction.  Con- 
sistency in  fluids  is  generally  referred  to  as  viscosity. 
Lewkowitseh  says:  "Viscosity  is  internal  friction, 
and  has  no  relation  to  density." 

Differing  consistencies  are  colloquially  expressed 
by  such  terms  as  liquid,  fluid,  semi-fluid,  semi-solid, 
hard  or  soft,  cheesy  or  -sticky.  Consideration  of  'con- 
sistency will  not  be  extended  her©  beyond  those 
pitches  known  to  be  capable  of  flowing  perceptibly 
from  their  own  mass  at  temperatures  of  100  deg.  Cent. 
and  below  if  given  reasonably  sufficient  time  to 
do  so. 

The  consistency  is,  of  course,  affected  by  physical 
conditions  of  temperature,  atmospheric  pressure,  &c, 
and  may  be  materially  affected  by  the  chemical  com- 
position of  a  pitch  compound.  Far  instance,  two 
equal  portions  of  a  hard  asphaltic  pitch,  when  fluxed 
separately  with  equal  portions  of  two  oils,  the  one 
having  a  paraffin  base,  the  other  an  asphaltic  base, 
will  produce  compounds  quite  different  in  con- 
sistency. Hubbard  has  shown  some  effects  of  naph- 
thalene in  pitch  compounds,  .and  some  effect-  of  tlic 
presence  of  free  carbon  are  already  known. 

The  (  oii-i-teiicv  does  not  concord  with  the  specific 
gravity  of  2'itclies  or  pitch  compounds  generally, 
though  it  may  frequently  seem  to  be  a  faiirly  definite 
relation  to  the  specific  gravities  in  a  group  of  mate- 
rials of  the  same  general  origin.  This  concordance 
in  a  group  may  not  .always  exist.  For  instance, 
pitch  compounds  of  the  same  specific  gravity  may 
be  made  from  coal-tar  in  three  ways,  .supposing  the 
tar  to  be  divided  into  three  fractions  of  light  oils  (to 
170  deg.),  middle  oils  (170  deg.  to  270  deg.)  and  hard 
i  (270  deg.).  If  now  a  certain  specific  gravity  is 
•reached  by  a  combination  of  the  first  and  third 
fractions,  the  same  may  be  had  by  combining  proper 
proportions  of  the  first  and  second,  or  of  the  second 
and  third.  Yet  it  will  be  found  that,  the  consisten- 
cies of  the  three  compound's  .so  secured  .are  visiMy, 
or  when  measured  by  any  of  the  methods  usually 
followed,   quite  different  from  each  other. 

The  measurement  of  the  internal  friction  of  a  pitch 
can  perhaps  lie  made  by  finding  its  rapidity  of  flow, 
or  its  resistance  to  penetration  or  to  displacement 
inside  its  own  body.  In  making  this  determination 
it  is  important  that  the  results  be  not  vitiated  by 
the  effects  of  surface  tension,  of  adhesion,  or  of  spe- 
cific gravity.  For  instance,  with  the  penetrometer 
(referred  to  more  fully  later)  it  frequently  happens 
that  the.  readings  are  materially  affected  by  the 
"cratering"  of  the  pitch  under  the  needle,  and  by 
the  adhesion  of  the  pitch  to  the  sides  of  the  needle 
penetrating  it,  from  without.  With  a  visco-iimei  -  r. 
such  as  tit©  Engler.  the  specific  gravity  of  the  mate- 
ria] must,  affect  the  determination,  and  this  is  aliao 
the  case  with  the  ordinary  plunger  instruments,  even 
if  the  adhesivenc-s  of  the  pitch  lie  avoided  in  tie' 
U86  of  the    i 

The  chaiaeferi.-iies  of  a  pitch  as  to  its  specific 
gravity,    its    .'idle  -ivene  -  -.     its    '  and     '    ' 

many  other  points  expressed  intelligibly  and  simply, 
are  generally  desirable,  but  for  the  greatest  value 
they  should  be  as  far  as  po  bli  determined  and 
stated  separately,  as  otherwise  confusion  or  wor  e 
may  result. 

The  measurement  of  the  internal  friction   in  a  pitch 
or  of   its,  resistance   to  da&p   ■     tnent    inside    its  own 
body,    when    separately    made    and     not      vitiated     hy 
othe:  is  the  true  deti  nminjation   of   its   con- 

sistency. 

A     NECESSITY     IN    'HIGHWAY      ENO  I  N  EBB  I  NO. 

The  determination   of   the    con-i.-tonoy    or 

of    pitches    and    the    intelligible    expie--ion    oi       urib 

determination  a  irj    in   highway  engineering, 

•.ill   be  mop.  fully  Lnd  i    in   the  portion 

of  the  paper  referring  to  their  values  in  specifications. 

I'    [haps    it,  might  he  said   heue  that,  naturally,    I.    ..: 
the  specifications  for  the  method-  of  use  of  tie    i 

•  Paper  reiul  lately  lief ore  an  A  inericnu  Society, 


rial  are  drawn,  an  idea  must  be  held  of  the  physical 
structure  of  the  pitch  to  be  used— i.e.,  whether  it  is 
to  be  fluid  or  semi-solid,  for  instance— as  many  of  the 
details  of  method  depend  entirely  on  the  approxi- 
mate consistency  of  the  pitch.  Certain  methods, 
such  as  cold  sprinkling,  would  be  impossible  with 
a.  too  viscous  pitch  compound,  and  hot  mixing  would 
be  impracticable  with  a  pitch  too  fluid  at  normal 
temperatures.  Further,  a  pitch  with  a  moderate 
amount  of  internal  friction  is  less  likely  to  yield  to 
displacement  under  stress  than  one  with  lower  oo- 
hesiveness,  while  a  pitch  showing  too  high  a  resist- 
ance to  internal  displacement  will  probably  prove  to 
he  brittle  under  shocks.  Excess  in  adhesive  qualities 
will  not  wholly  make  up  for  lack  of  cohesiveness  or 
of  resistance  to  internal  displacement;  hence  the 
importance,  again,  of  determining  these  qualities 
separately. 

The  determination  of  .consistency  is  now  usually 
made  by  various  instruments  based  on,  different 
principles,  and  among  the  more  generally  used  of 
these  instruments  are  the  following:  — 

The  Engler  visensi  meter  is  one  of  the  oldest,  and 
is  perhaps  the  most,  generally  used  instrument  for 
oils.  It  is  the  standard  in  Germany.  Its  principle 
is  that,  of  measuring  the  relation  between  the  flow 
of  the  oil  through  an  orifice  or  small  tube  and  that 
of  water  under  the  same,  conditions.  Its  use  is 
limited  to  those  pitch  compounds  fluid  at  normal 
temperatures,  or  sufficiently  iso  at  temperatures  up 
to  about  110  deg.  Cent.,  as  to  permit  their  passing  in 
proper  quantity  through  the  orifice  in  a  reasonable 
time.  Another  objection  to  the  use  of  this  instru- 
ment in  determinations  on  pitch  compounds  is  its 
apparent  lack  of  coneoidance  in  repeated  determina- 
tions. An  .average  variation  of  the  results  seems  to 
he  about  5  per  cent.  While  it  may  give  valuable 
information  as  to  the  probable  behaviour  of  a  pitch 
compound  in  a  sprinkling-  machine,  the  Engler  in- 
strument does  ii"t  seem  to  he  a  satisfactory  one  for 
laboratory  determinations  on  such   materials. 

The  Sayboldt  and  the  Redwood  viscoshneters  are 
modifications  of  the  Engler,  and  are  open  to  the  same 
objections. 

The  penetrometer  as  exemplified  by  the  Dow  and 
the  Ivichairdson  machines  was  originally  designed  for 
measuring  the  relative  softness  ©or  hardness  of  solid 
or  gami-solid  asphaltic  pitches.  As  its  name  implies, 
the  instrument  measures  the  amount  of  penetration 
hy  a,  loaded  needle  within  a  fixed  time  into  the  pitch. 
Its  use  is  limited  to  the  harder  varieties  of  pitch. 
Recently  an  attempt  has  been  made  to  increase  its 
range  by  fixing  different  loads  and  times  so  as  to 
accommodate  softer  as  well  as  harder  pitches  than 
could  satisfactorily  be  tested  under  the  original 
standards  of  100  grammes  on  the  needle  for  five 
seconds.  Its  me  also  seems,  unfortunately,  attended 
by  a  certain  non-concordance  of  results,  the  average 
variation  being  about  20  per  cent.  Although  very 
widely  used  on  solid  or  semi-solid  pitches,  its  limited 
range  makes  it  unsatisfactory  as  .a  laboratory  instru- 
ment, especially  since  the  advent  of  the  more  fluid 
pitch   compounds    into    load    work. 

It  seems  to  the  writer  that  the  concordance  of  the 
penetrometer  could  he  improved,  and  the  determina- 
tions be  made  more  accurate  were  a  slight  change 
made  in  the  methods  of  use.  That  is,  instead  of 
placing  the  clean  needle  or  wire  (preferably  the 
latter)  with  its  end  in  contact  with  the  surface  of  the 
material  before  releasing  the  plunger,  thrust,  the  wire 
once  well  into  the  pitch,  withdraw  it  and  reset  it 
on  another  spot  with  the  lower  end  through  the  sow- 
face  of  the  pitch  ami  then  release  the  plunger.  In 
this  way  the  effect-  of  adhesion  and  surface  tension 
would  he  lessened. 

Before  passing  to  the  third  main  class  of  instru- 
ments for  determining  the  consistency  of  pitches  one 
may  perhaps  he  considered  for  a  moment  which  is 
unique  in  that  ;t  seems  to  belong  to  none  of  the 
clas  es  referred  to.  It  is  hue  it,  does  not  .actually 
determine  tin  con  isitency  itself  of  a  material  used 
in  it.  Ian  rather  Hie  rate  of  change  of  its  consistency. 
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The  float  tost  (Mchardson)  determines  flhe  time  re- 
quired far  a  cool  plug  of  pitch  to  melt  out  of  an 
orifice  sufficiently  to  permit  the  entrance  of  a  con- 
siderable quiantity  of  water.  The  teat  is  a  handy 
one,  but  its  range  is  limited  to  those  materials  which 
wiH  solidify  sufficiently  at  4  deg.  Cent.,  and  flow 
under  100  deg.  Cent.  The  .assumption  is  made  that. 
the  rate  of  softening  measured  is  akin  to  the  actual 
consistency  of  a  -material.  This.  m:ay  be  correct,  but 
the  limited  range  of  the  float  offers  a  sufficdent  ground 
for  objection  to  it  as  a  reliable  laboratory  instrument 
for  general  use.  The  non-concordance  of  repeated 
residts  with  it  seems  to  average  about  12  per  cent. 

The  third  class  of  instalments  used  in  determining 
consistency  may  be  said  to  comprise  those  measuring 
in  one  way  off  another  the  resistance  of  the  material 
to  internal  displacement.  In  it  are  included  the 
Lunge  and  the  Hutchinson  floats,  the  Doolittle  tor- 
sion machine,  the  Stormer  paddles,  the  Serra  Carpi, 
and  the  Schutte  plungers.  All  but  the  two  latter  are 
usable  only  on  liquids.  The  Serra  Carpi  and  the 
Schutte  plungers  cover  also  the  semi-fluid  materials 
to  some  extent,  but  do  not  permit  of  use  on  the 
harder  varieties  of  pitch;  hence  an  objection  to  them 
under  present  conditions. 

With  the  above  listed  instruments  for  determining 
the  consistency  of  pitch  compounds,  which  comprises 

practically   all    in    general    use,   there   remain      

gaps — i.e.,  a  considerable  number  of  materials  cai I 

he  tested  satisfactorily  by  any  of  them. 

It  is  probably  readily  apparent  that  one  instrument 
with  a  range  over  the  entire  field  of  pitches  and 
pitch  compounds  is  desirable,  especially  for  labora- 
tory work  and  in  view  of -the  investigations  necessary 
and  now  being  made  in  the  matter  of  bituminous 
materials.  The  inconvenience,  expense,  delay  and 
other  disadvantages  of  a  variety  of  instruments  for 
determining  this  one  attribute  consistency— of  such 
materials  need  not  be  dwelt  upon  hero. 

■Two  independent  attempts  to  provide  such  an  in- 
strument have  bees  carried  on  almo.-f,  simultane- 
ously by  Mr.  H.  W.  Abraham  and  by  the  writer  with 
mare  or .  less  success.  Both  of  these  instruments 
readily  cover,  in  similar  ways,  the  entire  field  of 
bituminous  material-  perforating  the  work  "f  the 
needle  in  the  penetrometers,  "f  the  paddles  in  the 
Stormer.  and  such  instruments,  and  of  the  plungers 
in  the  Serra  Carpi  and  Schutte  machine.-,  with  appa- 
rently greater  accuracy  and  co-ordination  of  repeated 
re-utfs  in  most  eases  Thev  do  not.  measure  directly 
arificia]  flow,  as  does  the  Engler,  but  this  loss  of  a 
doubtful  determination  of  consistency  in  pitch  eom- 
7~>ounds  for  road  work  is  of  minor  importance, 
and  it  seems  ouite  probable  that  this  characteristic 
may  he  safely  deduced  from  the  direct,  determinations 
of  these  instruments.  Both  these  instruments  use 
needles  and  various  disc-,  pistons,  or  plungers,  and 
for  a  full  description  of  each*  reference  should  be 
had  to  the  "  Proceed  in ?s  "  of  the  American  Society 
for  Testing  Materials,  vols.  i\-..  x.  and  xi.  As  these 
instruments  do  cover  in  the  range  of  their  applica- 
bility the  entire  field  of  pitch  compounds',  as  the 
concordance  in  their  repeated  results  is.  on  the  aver- 
age, well  within  5  per  cent,  and  as  their  determina- 
tion of  consistency  seems  to  lie  direct,  it  appears  to 
the  writer  that  they  may  he  considered  as  satisfac- 
tory laboratory  instruments.  Tf  generally  used,  they 
should  prove  of  great  value  in  determining  and  re- 
cording the  consistency  of  bituminous  materials  now 
so  widely  used  in  road  work,  and  such  records  should 
be  of  greater  assistance  to  all  in  the  investigations 
now  being  carried  on  concerning  the  n-e  .if  such 
materials. 

THE    TIME    FACTOR. 

With  most  of  the  instruments  above  referred  to 
t.lie  time  factor  is  usually  made  a  constant.  As  the 
writer  has  elsewhere  stated  previously,  it  frequently 
seems  that  the  "time"  oir  "time  load"  should  be 
the  variable  to  be  actually  determined.  A  blown  oil 
and  a  reduced  coal-tar  may  show  almost  identical 
"penetration,"  yet  if  the  former  he  struck  smartly 
with  the  edge  of  a  hatchet  the  latter  will  rebound, 
leaving  a  clean  gash.  On  the  other  hand,  the  re- 
bound from  the  tar  will  be  imperceptible  while  tie' 
material  near  the  line  of  contact  will  be  shattered 
irregularly,  generally  flying  off  in  chips.  Were  the 
"penetration"  made  the  constant,  the  difference  in 
the  resulting  "'time-"  or  "time  load"  would  better 
indicate  the  differing  character  of  the  material. 

The  writer   realises    that,    in   view    of   the   already 

*  For  Crosby  Consistoipeter  see  Thk  Suhvetor  (London"),  October 
20.  1911,  and  May  3, 1912  :  also  Good  Bonds  (New  York),  September,  1911, 
and  May,  1912. 


accumulated  mass  of  records  from  the  use  of  the 
older  instruments  and  their  customary  methods  of 
use,  a  change  to  a  new  instrument  or  to  new 
methods  presents  its  difficulties.  But  if  such  changes 
are  now  desirable  because,  for  instance,  of  the 
greater  variety  and  the  wider  applicability  of  the 
pitch  compounds,  then  delay  in  changing  will 
seriously  increase  such  difficulties. 

With  penetrometers,  as  generally  used,  apparently 
insufficient  consideration  of  the  effect  of  surface  ten- 
sion on  the  determination  has  been  had,  at  least  until 
recently,  in  prescribing  standards  for  their  methods 
of  use. 

With  such  instruments  as  the  Engler,  and  to  some 
extent  with  the  penetrometers,  a.  certain  factor  affect- 
ing the.  character  of  the  material,  and  apparently 
comprehended  under  the  term  consistency,  is  ignored. 
For  example,  three  samples  respectively  of  asphaltie 
oil,  water-gas  tar  and  coal-tar  were  shown  by  two 
Engler  instruments  to  have  practically  the  same  vis- 
cosity (though  the  two  instruments  gave  results  on 
the  same  materials  differing  by  6  per  cent).  The 
consistency  of  the  three  materials  was  visibly  dif- 
ferent. That  tin-  was  actually  a  fact  was  shown  on 
the  Crosby  consistometer  by  the  record  of  a  plunger 
a  3   follows  :  — 

Net  load  (for  5  seconds)  of  0'5  gr.  en 
Asphaltic  Oil  Water-gas  Tar  Coal  Tar 

106  25  12 

(Plunger  12  Special ;  temperature  in  all  tests  25°  C  ) 

For  complete  satisfaction  in  the  determination  of 
the  consistency  of  a  pitch,  one  instrument  able  to 
cover  the  entire  range  of  materials,  at  any  tempera- 
tures— cold,  normal,  or  hot  should  give  concordant 
results  by  various  operators  at  different  times  with 
the  n-e  of  small  quantities  of  material  in  each  test. 
Thi'  main  criticisms  of  the  Abraham's  instrument 
seems  to  the  writer  its  complexity  ami  cost,  if  con- 
sideration of  the  plungers  up  to  the  present  used  by 
it,  ami  which  could,  of  course,  he  readily  altered,  is 
omitted.  The  objection  to  the  Crosby  instrument 
seems  to  be  its  delicacy.  Otherwise  either  of  these  two 
instruments  seems  capable  of  filling  the  requirements. 

In  1009  a  roush  test  for  ''  viscosity  "  of  tars  was 
suggested  by  J.  Walker  Smith,  city  engineer  of  Edin- 
burgh, in  his  book.  "Dustless  Roads  Tar-macadam" 
(p.  52).  which  test  was  made  by  placing  copper  discs 
of  uniform  weight  mi  the  surface  of  the  tar  and  noting 
the  time  required  for  the  disappearance  of  the  disc 
in  the  tar.  The  writer  at  that  time  was  engaged  in 
developing  his  instrument,  and  in  1910  had  the  plea- 
sure of  discussing  the  matter  with  Mr.  Smith.  Later, 
in  the  Minutes  of  "Proceedings"  of  the  Institution 
of  Civil  Engineers,  vol.  clxxxvi.  (1911).  paper  No. 
3.939.  "The  Improvement  of  Highwavs  to  MeetModern 
Conditions  of  Traffic,"  "Appendix  V. — Description  of 
Laboratory  Tests  for  Tar,"  under  "Penetration  or 
Viscosity,"  after  describing  such  a  test  as  above  made 
with    "new   copper  halfpenny   coins,"   he   said:  — 

"It  would  probably  be  better  to  have  a  penetration 
machine  so  arranged  that  a  plunger,  say,  Jin.  in 
diameter,  could  be  used  upon  the  same  principle  as 
the  needle  penetration  machines;  by  this  method, 
taking  a.  standard  weight  and  a  standard  depth  of 
penetration,  the  quantity  to  be  determined  would  be 
the   time  taken   to   effect  that  penetration." 

As  before  stated,  the  writer  believes  the  practice  of 
fixing  the  time  load  and  the  measuring  the  penetra- 
tion is  wrong,  and  agrees  with  Mr.  Smith  that  the 
load  and  penetration  should  he  the  fixtures  with  the 
time,  to  he  measured.  The  prevailing  practice  of 
measuring  the  penetration,  however,  is  fairly  firmly 
established  from  its  general  use  developed  with  the 
asphalt  paving  industry.  Possibly  in  this  case  of 
more  limited  variation  in  the  pitches  tested  the 
objections  are  not  BO  strong  as  they  would  be  when 
the  variations  between  the  pitches  such  as  are*  avail- 
able for  road  work  are  great. 

So  far  tlie  writer  has  operated  the  Crosby  instru- 
ment along  the  lines  of  other  penetrometers  in  general 
use.  mainly  because  the  bulk  of  the  records  available 
have  heen  so  secured  and  for  the  purpose  of  compari- 
son with  such.  He  hopes,  however,  that  an  early 
modification,  such  as  is  suggested,  of  the  penetration 
test  may  be  generally  adopted,  as  he  believes  the 
light  thus  thrown  on  the  matter  under  investigation 
would  he  appreciable.  With  Smith's  crude  test,  or 
his  suggested  refinement  of  it.  consideration  of  the 
effects  of  surface  tension  and  of  specific  gravity 
should  not  be  neglected.  They  have  been  fully  con- 
ned the  writer  thinks  provided  for  by  the 
Crosby  instrument. 

(To  be  concluded.) 

D* 
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Provision  of  Institutions  for  the  Treatment 
of  Tuberculosis. 

CONSTRUCTION    AND    ARRANGEMENT    OF    INEXPENSIVE    BUILDINGS  :    LOCAL   GOVERNMENT 

BOARD    MEMORANDUM. 


The  Local  Government  Board  have  issued  to 
county  councils  and  county  borough  councils  a 
Memorandum,  which  has  been  prepared  by  their 
architect  and  medical  officer  (Mr.  Brook  Kitchin  and 
Dr.    Arthur    Xewsholme),    on    the     construction     and 


areas  further  accommodation  is  urgently  required. 
Complete  institutions  may  be  built  in  a  compara- 
tively short  time,  in  accordance  with  the  suggestions 
contained  in  the  Memorandum,  but  additional  ac- 
commodation   may   generally    be    more    expeditiously 
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Suggested  Pavilion  for  Fifty  Patients,  Twenty-five  of  Each  Sex  (Plan  A). 


arrangement  of  inexpensive  buildings  for  the  treat- 
ment of  cases  of  tuberculosis.  In  an  accompanying 
circular,  Sir  H.  C.  Monro,  secretary  to  the  board, 
states  that  his  authority  are  impressed  with  the 
necessity  for  securing  that  in   the  provision  of  such 


provided  at  or  in  connection  with  existing  hospitals 
and  sanatoria,  where  provision  for  administration, 
&c,  already  exists.  The  board  direct  me  to  state  that, 
while  they  adhere  to  the  view  expressed  in  their  cir- 
cular letter  of  December  6th  last  that  a  sanatorium 
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Suggested   Paviliom   fob  Twenty  Patients      of  One  Sex  (Plan  B). 

(If  required  for  two  sexes  a  modification  of  the  sanitary  arrangements  will  be  necessary.) 


forms  of  cn-trnr-tion  are  a  [opted   which 
mica]   a.,   i  npatib  '      ffici  ocj 

ds:    "  .\ltb.,1U/li    within    t],c  Last    twelve    i ill- 

a  large  number  of  beds  have  been  made  available  for 

u  -mt  in  many 


Ear  t  h  ■  ■  1 1 1  • .  i  i.i  1 1 ,-•  n  t  of  early  cases  of  tuberculosis  should, 
where  praeitacable,  on  grounds  both  of  economy  and 
-  y,  contain  not  less  than  100  beds,  they  will 
be  willing,  in  cases  where  the  population  of  an  area 
would  not  justify  provision  on  this  scale  and  it  has 
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not  been  found  feasible  to  arrange  for  a  combination 
of  arras,  to  consider  proposals  for  providing  institu- 
tions with  fewer  beds." 

THE   MEMORANDUM. 

The  object  oi  this  ^emc-randum  is  to  indicate  in  a 
genera]  way  the  manner  in  which  sanahwium  apcom- 

dation  oi  an  inexpensn  ■  character  may  be  erected 

within  a  comparatively  short  period  in  order  to  meet 
an$  pressing  need  of  accommodation  Eot  tuberculous 
|ti  -on-    in   ;i    pai  t  irtllai-  locality. 

PROVISION     OF     ACCOMMODATION. 

The  maimer  in  whieh  such  accommodation  may  be 
nio-t  ,  asily  and  economically  |  rovided  is  by  erecting 
such  buildings  as  are  hereafti  rle  ctribed,  either  as  a 
self-contained  sanatorium  on  an  independent  site,  or 
as  an  adjunct  to  an  existing  institution  belonging  to 
a  local  authority,  whether  lor  tuberculosis  or  for 
acute  infectious  diseases. 

FORMS    OF    CONSTRUCTION. 

Accommodation  for  patients  may  be  rapidly  built 
at  a  comparatively  small  eo-t  of  timber  framing, 
weather  boarded  and  ereosoted,  or  covered  with  ■cor- 
rugated iron  or  other  suitable  matt  rial,  such  as  tile 
hanging,  asbestic  sheeting,  or  covered  with  expanded 
metal  and  cemented,  and  covered  internally  with 
lath  and  plaster,  asbestic  sheeting,  &c. ;  and  a  por- 
tion of  this  accommodation  may  lie  temporarily 
arranged  and  n-<-t\  for  the  accommodation  of  the 
additional  staff  until  complete  and  permanent 
quarters  have  been  provided. 

In  addition  to  the  above  method,  ithie  following 
forms  of  construction,  which  do  not,  however,  lend 
themselves  to  such  rapid  a, ml  economical  construc- 
tion, but  are  of  a  more  permanent  character,  may  ho 
employed:  (a)  Buildings  constructed  of  steel  framing 
filled  in  with  terra  cotta  or  concrete  slabs,  ('<)  hollow 
concrete  blocks,  (c)  solid  concrete.  These  forms  of 
construction  would,  under  iSavourable  circumstances, 
be  somewhat  cheaper  than  brickwork,  but  their 
economy  depends  upon  the  ready  access  bo  suitable 
materials  and  upon  the  presence  of  Labour  skilled 
in  such  special  forms  of  construction ;  further,  it 
must  be  borne  in  mind  that  risks  of  settlement  and 
fracture  are  incidental  to  buildings  of  concrete  whieh 
have  been  hurriedly  and  perhaps  carelessly  con- 
structed. 

RELATIVE    COST    OF    WALLS. 

The  relative  initial  cost  of  the  walling  constructed 
of  these  various  forms  in  comparison  with  walls  of 
9-ih.  brickwork  may,  under  ordinary  conditions,  be 
approximately  reckoned  as  follows:  — 

Walls  of  timber  framing  covered  with  weather 
boarding  or  expanded  metal  lathing  rendered  in 
cement  and  plastered  internally,  from  25  to  30  per 
cent  cheaper. 

Walls  constructed  of  concrete  blocks  or  solid  con- 
crete, 20  per  cent  cheaper. 

Walls  constructed  with  terra  cotta  or  concrete  slabs, 
15  to  20  per  cent  cheaper. 

TIMBER-FRAMED    BUILDINGS. 

Under  ordinary  conditions  the  cost  of  patients' 
accommodation  constructed  of  timber  framing  should 
not  exceed  £50  per  bed,  exclusive  of  administrative 
department,  &c. 

Timber-framed  buildings,  though  less  permanent  and 
requiring  greater  cost  in  upkeep,  have  the  advantage 
of  requiring  little  or  no  foundations.  They  may  be 
erected  on  a  concrete  platform,  which  may  also  form 
the  flooring  of  the  wards  and  verandahs.  The  actual 
amount  of  brickwork  required  will  be  almost  negligible. 

Where  sufficient  labour  for  the  construction  of  such 
buildings  cannot  readily  be  obtained,  it  may  be  neces- 
sary to  have  recourse  to  firms  who  make  a  speciality 
of  the  rapid  erection  of  such  buildings,  and  who  keep 
in  stock  the  materials  ready  for  emergencies. 

TYPES    OF    BUILDINGS. 

The  type  of  building  which  is  most  suitable  for  the 
purpose  will  vary  according  to  the  particular  needs 
and  circumstances  of  the  locality  in  which  it  is  to  be 
erected  and  for  which  it  is  required.  The  accom- 
panying diagram  plans  are  intended  merely  to  illus- 
trate two  types  which  would  generally  be  suitable:  — 

Plan  A  is  a  pavilion  for  fifty  beds  (twenty-five  of 
each  sex),  which  might  form  an  adjunct  to  an  existing 
hospital  or  form  the  basis  of  an  independent  sana- 
torium with  an  administrative  department  which  is 
shown  approximately  by  dotted  lines  on  the  plan.  It 
is  -suggested  that  such  a  building  might  be  constructed 
of  timber  framing  on  a  concrete  platform,  and  that 
it  should  comprise   a   series  of   two-bed  wards,  each 


13  ft.  by  10  ft.,  and  one  ward  for  twelve  beds,  with  a 
central  dining  hall  large  enough  to  accommodate, 
besides  the  patients  in  the  pavilion  itself,  any  patients 

that  might,  at  a  future  date,  lie  accommodated  in 
other  pavilions  or  chalets.  The  room  shown  on  the 
plan  would  be  capable  of  dining  Kin  persons. 

Plan  B  is  a  design  lor  a.  pavilion  of  similar  con- 
struction to  contain  twenty  hod-  of  one  gex,  intended 
to  supplement  existing  accommodation.  If  a  .-till 
smaller  number  of  additional  beds  will  suffice,  the 
block   can   ho   reduced  .according  to   requirement-. 

DETAILS    OF    BEDROOMS. 

Tue  divisions  between  the  bedrooms  may  be  formed 
of  timber  framing  covered  with  expanded  metal  or 
wood  lathing  and  plastered,  or  of  coke  breeze  or 
cement  silabs  2  in.  to  3  in.  thick.  The  front  wall  of 
the  patients'  bedrooms  should  be  framed  in  timber 
and  fitted  with  two  pairs  of  French  casement  doors, 
each  door  leing  hung  in  two  sections,  on  the  "stable 
door  "  pattern,  or,  as  an  alternative,  with  one  pair  of 
doors  having  window  openings  on  each  side,  which 
may  he  lett  open  and  fitted  with  roller  blinds  or  may 
he  fitted  with  casement  windows  opening  the  full 
extent  of  the  window  frame  (see  detail  B).  The  space 
above  the  door  and  window  frame,  and  a  corresponding 
-pace  on  the  back  wall  should  be  left  completely  open 
lor  ventilation  (see  section).  If  the  local  circum- 
stances are  suitable  the  front  of  each  bedroom  or  of 
some  of  the  bedrooms   may  be   left   entirely  open. 

FLOORS. 

The  rloo,.  of  the  wards  may  he  finished  in  cement 
and  covered  with  linoleum,  or  covered  with  narrow 
door  boards  laid  in  pitch.  The  verandah  floors  should 
he  of  granolithic  finish,  with  a  slight  fall  to  the  out- 
side. 

ACCOMMODATION    FOR    NURSES. 

In  the  event  of  temporary  accommodation  for  the 
nurses  being  required  pending  the  completion  or  erec- 
tion of  administrative  '  buildings— some  of  the  bed- 
rooms might  be  specially  arranged  for  their  i\>n  in 
such  a  way  that  they  can  readily  be  adapted  later 
for  the  use  of  patients. 

HOT    WATER    AND     HEATING. 

Hot  water  can  be  supplied  from  a  boiler  in  a  base- 
ment under  one  of  the  duty  room*,  while  in  a  corre- 
sponding basement  on  the  other  side  a  boiler  for 
heating  the  dining  hall,  &c,  could  be  installed.  These 
rooms  may  also  be  used  as  drying  rooms  for  patients' 
clothes,  bedding,  &c. 

DISPOSAL    OF    SPUTUM. 

Provision  should  be  made  for  the  satisfactory  dis- 
infection and  disposal  of  sputum,  and  for  the  cleans- 
ing of  sputum  cups  after  disinfection,  preferably  by 
steam. 

DUTY    ROOMS. 

The  nurses'  duty  rooms  should  be  fitted  with  sink, 
and  with  a  gas  range  or  small  cottage  coal  range, 
which  may  be  of  the  "  portable  "  type,  and  a  small 
ventilated  food  store. 

SLEEPING    SHELTERS    AND    CHALETS. 

These,  if  provided,  should  form  only  a  small  pro- 
portion of  the  total  accommodation,  in  view  of  ad- 
ministrative difficulties.  Where  the  special  circum- 
stances of  the  case  justify  this  form  of  aecommodation 
on  a  limited  scale,  they  should  be  erected  on  concrete 
foundations,  and  provision  made  for  adequate  super- 
vision, and  for  convenient  access  of  the  patients  to 
sanitary  conveniences,  &c. 

SEWAGE    DISPOSAL. 

Where  a  drainage  system  is  not  already  in  existence 
some  arrangements  will  be  necessary  for  purifying  the 
sewage  before  it  is  discharged  into  a  stream  or  water- 
course. Where  suitable  and  sufficient  land  is  avail- 
able, purification  by  land  treatment  will  be  the  most 
satisfactory.  Earth  closets  are  only  permissible  under 
exceptional  circumstances  or  as  a  temporary  arrange- 
ment. If  the  use  of  earth  closets  should  be  necessary 
they  should  be  isolated  from  the  building  containing 
the  patients'  accommodation. 


Hardship  of  Housing  Act — The  Isle  of  Wight  Rural 
District  Council  have  decided  by  a  majority  against 
sanctioning  the  demolition  of  a  poor  man's  cottage 
whieh  he  was  unable  to  put  into  habitable  repair. 
It  was  urged  that  it  was  a  shame  that  the  Housing 
Act  imposed  such  hard  conditions  that  the  council 
could  not  allow  the  building  to  be  used  even  for  a 
shed. 
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Street  Lighting  Experiments  in  Manchester. 

TESTS   OF   HIGH-PRESSURE  CAS  AND   ELECTRIC  ARC   INSTALLATIONS. 


At  the  Institution  of  Electrical  Engineers,  bast  night, 
the  relative  values  of  gas  and  electricity  in  connection 
with  street  lighting  were  discussed  in  a  paper  by 
Messrs.  S.  L.  Pearoe  and  H.  A.  Kateliff.  the  contribu- 
tion having  special  reference  to  the  comparative  results 
oi  high-pressure  gas  lamps  installed  in  Princess-street, 
and  high  candle-poweT  arcs  in  Portland-street,  Man- 
chester. 

QAS    INSTALLATION    IN    PRINCESS-STREET. 

Four  high-pressure  lamps  were  suspended  in  Prin- 
cess-street at  the  same  height  above  the  roadway  as 
km  lamps— namely,  27  St.  6  in.  The  distance  be- 
tween the  lamps  varied  from  95ft.  Gin.  to  118ft.  9m., 
but  106ft.  Gin.  might  be  taken  as  approximately  the 
average. 

Each  lamp  contained  three  inverted  burners,  and 
clear  globes  were  used.  At  normal  pressure  each 
burner"  was  rated  at  1,500-candle  power,  or  a  total  of 
4,500-candle  power  for  the  complete  lamp;  but  the 
maximum  candle  power  obtained  was  only  about  half 
this  figure. 

As  originally  installed  the  lamps  were  fitted  with 
traversing  and  lowering  gears;  but  these  were  appa- 
rentlv  not  successful,  as  the  lamps  were  at  a  latex 
date 'fixed  permanently  in  position.  The  flexible  gas 
supply  tubing  was  also  replaced  by  rigid  galvanised 
gas  barrel. 

Princess-street  is  GO  ft.  wide,  and  as  the  lamps  were, 
on  an  average,  only  106ft.  Gin.  apart,  the  resulting 
illumination 'wa-  very  good,  and  far  superior  to  any 
previous  example  of  high-pressure  ga,s  lighting  in  Man- 
chester. 

Presumably  in  order  to  improve  still  further  the 
maximum  illuminating  effect,  but  certainly  not  the 
uniform  distribution  of  the  light,  the  lamps  have  been 
lowered  about  1  ft. 

ARC    LAMPS    IN    PORTLAND-STREET. 

The  centra]  suspension  system  was  chosen  for  the 

lighting  of  Portland-street,  and  certain  predetermined 
"units"  of  light  were  erected  at  such  calculated  dis- 
tances apart  as  to  give  the  maximum  illumination 
for  the  least  capital  expenditure. 

The  paper  points  out  that  in  addition  to  low  initial 
costs  the  central  lighting  system  has  the  following 
advantages,  which  appear  to  outweigh  certain  known 
disadvantages:  — 

(a)  The  distributing  mains  can  all  be  kept  to  one 
side  of  the  street. 

(6)  No  separate  lighting  standards  are  required  on 
the  street  pavements,  with  consequent  advantage  to 
pedestrian  traffic. 

(c)  A  more  even  illumination  is  obtained;  in  other 
words,  the  ratio  of  maximum  to  minimum  illumination 
i-  less  than  with  side  lighting  fur  a  given  amount  oi 
electrical  power  employed. 

The  traffic  in  Portland^street  is  of  a  very  dense 
character  all  day  Jong,  and  more  especially  between 
the  hours  of  4  p.m.  and  6.30,  and  it  was  therefore 
deemed  advisable  to  aim  ho-  a  high  standard  of  mini- 
iiiuui  illumination— viz..  something  of  the  older  of 
05  foot-candle.  The  minimum  illumination  at  any 
point  on  a  horizontal  plane  at  ground  level  was  ex- 
pected to  be  not  less  than  0*44  foot^candsLe.  This 
figure  was  not  obtained  with  the  lamp.-,  as  af  Mr  I 
-ailed,  but  has  since  b  led. 

P.      length    of    Portland-street  is    1,751ft.,    and    its 
width  661;.    Sixteen  650-watt  lamps,  working  four  in 
series  on  the  200-voU  main-,  have  been  erected.    u«  ing 
sitions  at  which  certain  important  side  streets 
■  the  main  afcreet,  the  distance  between  lamps 
varies  from  111  ft.  to  L24  ft. 

■  of  the  sixte  n  Lamps  are  run  on  an  all-night 
circuit,  and  the  remaining  eight  are  .-witched  off  at 
Jl  p.m.    The  lamps   arc  ged  that,  when  all 

sixteen  are  burning,  tin-  Lighting  is  balanced  across 
Hie  three-wire  distributing  mains;  but  after  II  p.m. 
aind-ng  eight  lamp-  are  i  onnected  to  one  side 
Che  lamp  aa  fixture.-,  in  so  far 
a-  no  provision  has  been  made  for  lowering  or  drawing 
them  to  the  -:d.    e  :\,.-  3treet.     All  trimming  ha-  there. 

■  <    from  a  tower  wagon.    Th;     deci    on 
was  carefully   considering    the    extra 

expense   and  complication   involved   in  arranging  for 
lowering  gear,  and   also  with  due  regard  to  the   byp< 


of  lain]i  selected,  the  hours  of  burning,  and  the  local 
condition  s. 

The  first  results  obtained  were  not  considered  alto- 
gether satisfactory;  the  shadows  under  the  lamps, 
thrown  by  the  ash-trays,  were  most  pronounced,  as 
was  also  the  series  of  concentric  rings  on  the  surface 
of  the  roadway.  As  fitted  with  clear  inner  and 
opalescent  outer  globes,  the  lamps  gave  a  maximum 
candle-power  on  the  20-degree  ray  of  2,250.  This  was 
substantially   lower   than  the   result  anticipated. 

Photometric  tests  showed  that  the  polar  curve  ot 
the  lamps  with  the  particular  inner  and  outer  globes 
used  did  not  meet  the  necessary  requirements,  and 
the  resulting  distribution  of  the  light  was  very  unequal. 
Tile  shadows  and  concentric  rings  were  practically 
eliminated  by  the  use  of  slightly  opalescent  outer 
globes,  but  the  efficiency  of  the  lamps  was  impaired 
to  a  very  appreciable  extent,  and  the  distribution  of 
light  was  rather  worse  than  before,  the  change  from 
the  dark  zone  midway  between  lamps  to  the  bright 
zone  adjacent  to  the  lamps  being  very  pronounced. 

The  paper  mentioned  that  all  the  testing  was  done 
in  the  streets  at  night  with  the  lamps  burning  under 
normal  conditions,  and  consequently  the  results  ob- 
tained are  directly  applicable  to  the  requirements  of 
practical  work. 

GENERAL    COMPARISONS. 

The  authors  proceeded  to  observe  that  any  com- 
parison of  the  Pontlandnstreet  and  Princess-street 
lighting  other  than  on  an  "equal  basis  of  cost  and 
illumination"  required  to.  be  very  unbiassed,  since 
there  was  much  to  be  said  in  favour  of  both  systems. 
"The  gas  lamps  give  a  much  steadier  light  than 
the  arc  lamps,  although  the  difference  is  not  very 
noticeable  to  a  casual  observer,  or  even  to  a  keen 
observer;  but  it  is  very  noticeable  when  making 
measurements  with  a  flicker  photometer.  .  .  .  Un- 
fortunately, although  the  gas  lamps  give  a  steadier 
light,  their  candle-power  varies  very  considerably  from 
day  to  day.  The  candle-power  of  a  particular  lamp 
may  fall  at  least  50  per  cent  before  the  mantles  are 
renewed,  unless  it  is  arranged  to  change  only  one 
mantle  at  a  time,  thus  spreading  the  complete  change 
over  a  fairly  long  period. 

"The  candle-power  of  the  arc  lamps  may  vary 
quite  appreciably  within  a  few  minutes;  but  provided 
that  the  same  make  of  carbons  is  used,  the  average 
candle-power  at  any  particular  angle  will  not  change 
to  any  extent  from  day  to  day  if  the  line  voltage  is 
reasonably  constant. 

"  A  very  important  feature  directly  affecting  the  com- 
fort of  the  general  public  is  the  absence  or  otherwise 
of  glare.  .  .  .  Obviously,  the  larger  the  surface  of 
the  light  source  in  proportion  to  the  total  amount 
of  light  emitted  the  lower  the  intrinsic  brilliancy  and 
tie  Less  the  effect  of  glare.  In  this  respect  the  three- 
burner  high-pressure  gas  lamps  have  an  advantage 
over  the  flame  arc  lamps  with  clear  inner  and  outer 
globes.  The  use  of  clear  outer  globes  with  flame  arc 
lamps  is,  in  fact,  hardly  advisable  from  the  point 
of  view  of  scientific  lighting,  since  any  form  of  lighting 
which  is  productive  of  eyestrain  is  essentially  unscien- 
tific, and  is  certainly  unsatisfactory. 

"  Two  noticeable  features  in  Princess-street  are  the 
comparative  softness  of  the  shadows  of  objects  cast 
on  the  ground  and  the  absence  of  a  pronounced  dark 
horizontal  zone  in  line  with  the  reflectors.  The  first 
result  is,  undoubtedly,  due  in  a  great  measure  to  the 
Eairlj  large  triple  light  source,  which  has  the  effect 
of  shading  oi'f  the  edges  of  shadows;  and  the  absence 
of  a  dark  zone  in  line  with  the  reflectors  is,  no  doubtj 
due  partly  to  the  fact  that  the  source  of  light  is  we'll 
below  the  reflectoT,  and  partly  to  the  reflection  from 
the  inner  surface  of  the  large  glol>es.  -The  shadows 
•  ■:,  :  bj  the  flame  arc  lamps  when  burning  with  clear 
inner  and  outer  globes  are  veiy  intense,  and  there 
is  no  appreciable  shading  of  the  edges;  consequently 
it  is  possible  to  confuse  shadows  with  actual  objects. 
The  smallness  of  the  light  source,  or,  in  other  words, 
the  high  intrinsic  brilliancy,  and  the  fact  that  the 
well  up  under  the  reflector,  is  no  doubt  the 
.an  e  of  the  objectionable  horizontal  dark  zone  notice- 
able  m   cases   where  reflectors   are  used." 

The  1'ortland-strcet  light  is  considered  by  the  authors 
i  i  h  tve  a  much  warmer  .and  more  cheerful  effect  than 
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the  comparatively  cold  light  in  Princess-street.  The 
actual  relative  values  of  the  two  schemes  of  lighting 
is  clearly  shown  by  various  tables  and  curves  in  tin- 
paper,  giving  the  results  of  photometric  tests  and  the 
contour  curves  showing  the  portions  of  the  street  area 
within  which  the  illumination  oG  a  horizontal  plane 
is  equal  to  or  greater  than  0  5  foot-candle. 

"  Purely  from  the  point  of  view  of  illuminating 
effect,"  the  paper  a. Ms,  "there  is  much  to  be  -aid  in 
favour  of  both  system-;  but  the  electric,  lighting 
system  possesses  all  'the  practical  advantages,  a  few 
of  the  more  important  of  which  are:  (a)  Lower  cost; 
('/)  simplicity  of  switching  operations,  and  possibility 
of  dispensing  with  lamplighters  ;  (c)  flexibility  and  ea  e 
of  erection;  («/)  lamps  not  affected  by  vibration  when 
suspended  from  traction  poles;  (e)  possibility  of  re- 
Liable  check  on  running  costs  (i.e.,  current  consumption 
and  carbons);  (/')  negligible  leakage;  (;/)  absence  ol 
globe  breakages  due  to  heating,  &c. 

"All  the  above  advantages  are  absent  in  the  case 
of  the  high-pressure  gas  system,  and  in  contrast  may 
be  mentioned  the  disadvantages  incidental  to  it-  n  c 
(a)  Extensive  and  highly  dangerous  leakage  of  high- 
pressure  gas;   (b)  The  detri nta]   effect,  of  a   I 

or  heavily  smoke-laden  atmosphere  on  the  mantle  . 
resulting  in  a  serious  diminution  of  candle-power  just 
at  a  time  when  it  is  most-  required;  (/)  partial  and 
occasionally  complete  failure  in  frosty  weather." 

CONCLUSIONS     FROM     THE    TESTS. 

Messrs.  Pearee  and  Ratclifi  expressed  the  view  that 
the  tests  referred  to  in  their  paper  had  at  Lea  I 
vindicated  the  lighting  of  city  streets  by  means  of 
flame  arc  lamps,  not  only  on  the  dual  basis  of  equal 
cost  and  illumination,  but  also  on  the  ground  id'  light 
distribution. 

"Unfortunately,"  they  remarked,  "owing  to  many 
unavoidable  difficulties,  the  experiment's  with  various 
forms  of  frosted  globes  have  not  yet  been  quite  com- 
pleted; nevertheless,  the  results  so  far  have  been  very 
satisfactory,  and  further  slight  modifications  will  no 
doubt  enable  any  reasonable  alteration  in  the  light. 
distribution  to  be  obtained 

As  there  was  a  substantial  difference  between  the 
coat  of  the  flame  ares  and  the  nigh-pressure  gas  lamps 
for  the  same  minimum  illumination,  it  would  be 
possible  to  improve  the  arc  lighting,  if  considered 
desirable,  by  reducing  the  distances  between  lamps 
in  the  case  of  future  extensions.  If  fixed  at  the 
present  height,  and  100  ft.  .apart,  the  minimum  illu- 
mination would  be  not  less  than  075  foot-candle.  No 
attempt  had  been  made  to  obtain  perfectly  uniform 
illumination,  since  iit  was  very  doubtful  whether  such 
a  scheme  would  be  desirable,  even  if  possible.  A 
variation  factor  of  3-75  was  not  excessive  if  the  change 
was  fairly  gradual;  and  in  this  respect  partially  frosted 
globes  gave  results  quite  as  favourable  as  dioptric  ones. 
A  well-known  authority  on  street  lighting  had  ex- 
pressed the  opinion  that  perfectly  uniform  lighting 
Avas  flat  and  uninteresting.  From  a  purely  psycho- 
logical point  of  view  that  was  no  doubt  quite  correct; 
but  there  was  also  probably  a  more  definite  psycho- 
logical explanation.  The  visual  conception  of  illu- 
mination was  largely  a  matter  of  contrast,  in  con- 
nection with  which  fatigue  of  the  eye  played  a  very 
important  part.  It  was  therefore  quite  probable  that 
the  hollows  in  the  illumination  provided  the  rest 
necessary  to  enable  the  eye  to  appreciate  the  peaks, 
with  the  result  that  the  average  impression  produced 
was  superior  to  the  corresponding  effect  due  to  a  per- 
fectly uniform  system  of  lighting  of  equal  average 
intensity. 


Sheffield  Town  Planning.— The  prospects  for  the 
realisation  of  that  co-operation  between  landowners 
and  the  corporation  in  the  matter  of  the  Sheffield 
town-planning  schemes  did  not  appear  to  be  very 
reassuring  at  the  meeting  of  owners  of  the  land  com- 
prised in  the  Abbeydale,  Woodneats  and  Ecclesall  area, 
which  was  held  (we  learn  from  the  Sheffield  Daily 
Telegraph)  lately.  Mr.  C.  F.  Wike,  city  engineer, 
described  the  area,  which  contains  1,700  acres,  and 
which,  he  said,  was  very  suitable  for  a  town-planning 
scheme.  The  representatives  of  the  landowners  raised 
a  number  of  objections  to  the  proposal,  and  asked 
for  details  of  the  scheme.  The  town  clerk  sought  to 
assure  them  that  these  could  be  discussed  subse- 
quently, and  that  the  meeting  was  simply  called  to 
say  whether  or  not  the  area  was  a  -suitable  -one. 
Nothing  definite  was  elicited  by  the  meeting,  and  it 
was  suggested  that  the  objectors  could  make  their 
representations  at  the  Local  Government  Board  in- 
quiry. 


WIMBLEDON   MUNICIPAL  WORK. 


B0R0UCH  ENGINEER'S  REPORT. 

Mr.  C.  H.  Cooper,  m.inst.ce.,  f.r.s.i.,  borough 
i  and  surveyor  of  Wimbledon,  has  issued  his 
repori   for  the  year  ended  March  31st  last. 

The  district  in  which  Mr.  Coopesc  is  engaged  has 
an  approximate  length  from  east  to  west  of  3  miles,  and 
a.  width  of  2  miles,  and  contains  3,220  acres.  The 
population,  at  the  time  of  the  last  census  was  54,876, 
and  the  tiiiinln-i-  of  houses  is  11,600,  of  which  a  per- 
eentage  of  441  are  unoccupied.  The  rateable  vaflue 
°f  the  district  i-  given  in  the  lepoirt  as  £433,872. 

HIGHWAYS. 

The  number  of  streets  repairable  by  the  council  at 
the  end  of  the  year  was  213,  these  having  an  aggregate 
length  of  46-90  miles,  including  2f  miles  of  main 
roads.  During  the  year  12  miles  of  private  -streets 
wen-  a, bled. 

The  total  cos1  of  repairs  of  carriage  and  fool  ways 
was  Ct.l-tJ,  a  figure  which  compares  very  favourably 
with  that  of  previous  years.  The  reason  why  the 
c°et  of  repairs  has  not  increased  with  the  increase  in 
traffic  ranied  is  considered  to  be  mainly  due  to  the 
more  substantial  making  up  of  private"  streets  and 
the  keeping  in  better  [repair  of  streets  maintained 
by  the  corporation,  while  the  adoption  of  tat  dress- 
ings on  carriageways  has  tended  to  form  a  compact 
surface  which  prevents  grinding,  thus  adding  to  the 
bfe  .if  the  road®. 

Mr.  Cooper  mentions  that,  considerable  damage  is 
done  by  the  substitution  of  sliding  for  the  rotating 
action,  of  a  wheel  when  braking  vehicle^  in  descend- 
ing declines.  The  p-oliee  have,  however,  rendered  the 
corporation  every  assistance  in  enforcing  the  exist- 
ing provisions  as  to  skid  pans,  .and  during  the  year 
-  ned  thirteen  summonses,  in  each  case  obtaining  a 
conviction. 

A  table  in  the  report  shows  that  the  cost  of  the 
maintenance     of     carriageways    during    the     twelve 

ruths  under  review  amounted  to  £113,326,  or  £17793 

per  mile.  1,286  tons  of  granite  and  2,470  tons  of  flints 
being  used  in  the  work.  Repairs  to  footways  neces- 
sitated an  expenditure  of  £1,580. 

HOUSE   REFUSE. 

The  quantity  of  house  refuse  collected  during  the 
year  was  13,750  tons,  the-  outlay  in  this  connection 
amounting  to  £3,834.  Collections,  were  made  -once  a 
week,  except  from  May  10th  to  August  31st.  when  the 
work  was  done  twice  weekly,  at  an  extra  cost  of  £70. 

SEWAGE    PARM    AND    WORKS. 

The  Wimbledon  sewage  works  consist  of  the  fol- 
lowing: (a)  Pumping  station,  at  winch  the  sewage 
from  the  middle  -and  low  level  sewers  is  raised  an 
average  height  of  24  ft.  by  means  of  eleetrically- 
driven  centrifugal  pumps,  (b)  Settling  tanks, consisting 
of  six  old  tanks,  having  a  capacity  of  500,000  gallons; 
four  new  tanks,  having  a  capacity  of  800,000  gallons; 
making  a  total  tank  capacity  of  1,300,000  gallons.  In 
-addition,  there  is  a  detritus  tank  for  storm  water,  (c) 
Sludge  pressing  works,  containing  six  presses,  having 
a  cake  capacity  of  365  tons,  (d)  The  niters  and  land 
available  for  sewage  treatment :  Storm-water  filters, 
1"90  acres;  filters,  1st  rim,  3'22  acres;  filters,  2nd 
run,  354  -acres ;  irrigation  land,  1st  run,  3204  acres ; 
irrigation  land,  2nd  and  final  run,  1412  acres;  total, 
54-82  acres. 

The  total  volume  of  sewage  estimated  to-  be  treated 
at  the  works  during  the  year  was  about  1,257,407,000 
gallons.  The  average  rainfall  of  the  borough  during 
the  year  was  27' 38  in. 

The  total  cost  of  sewage  treatment  was  £3,119, 
equivalent  to  a  rate  of  T70d.  in  the  £.  The  amount 
of  sludge  cake  produced  during  the  year  was  6,278 
tons,  incurring  a  cost  of  £852.  Almost  all  the  cake 
was  disposed  of,  the  contractor  being  allowed  3d. 
per  ton  for  each  ton  so  disposed  of. 

The  length  of  sewers  in  the  district  is  over  56  miles, 
and  that  of  surface-water  sewers  slightly  over  46 
miles,  a  total  of  some  102^  miles. 

NEW  BUILDINGS. 

Mr.  Cooper  states  that  152  new  buildings  were 
erected  during  the  year  (as  compared  with  271  in  the 
previous  year),  and  additions  and  alterations  w-eire 
carried  out  to  33  buildings. 


The  "  Surveyor  "  Circulation.— We  have  just  received 
payment  for  a  subscription  from  Mombasa,  British 
East  Africa. 
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Highway  Administration  in  the  United  States. 


STATE    DEPARTMENTS  :     COMMISSIONERS  :     STATE    ENGINEERS 

(Conclusion.) 


GOUNTY    COURTS. 


It  will  be  seen  that  in  most  ol  the  States 
referred  to  the  State  highway  department  or  commis- 
sion lias  considerable  powers,  but  in  some  States 
the  duties  of  the  department  are  mainly  of  an  advi- 
sory character.  The  duties  and  powers  of  the  centra] 
department  cannot  be  gauged  by  its  constitution,  for 
some  of  the  chief  powers  and  duties  are  those  en- 
trusted to  a  single  commissioner.  In  a  lew  of  the 
States  the  functions  of  the  central  department  seem 
to  be,  at  present,  of  no  great  importance.  In  others 
they  are  mainly  advisory  and  connected  with  the 
collection  and  publication  of  data  and  information 
useful  to  highway  engineers.  In  most  cases,  how- 
ever, the  department  exercises  a  greater  or  less  de- 
gree of  control  over  State-aided  roads,  while  in  some 
States  the  executive  and  administrative  powers  oi 
the  commissioner  are  very  great,  this  condition  of 
affairs  being  usually  accompanied  by  provision  for 
liberal  State  contributions  to  the  construction  and, 
sometimes,  the  maintenance  of  roads. 

In  the  above  instances  no  attempt  has  been  made 
to  go  into  the  matter  of  the  local  control  of  roads,  atten- 
tion being  co.nfined  to  .the  manner  in  which  State 
control  and  supervision  are  exercised  and  State  aid 
rendered.  It  is  desirable,  however,  to  note:  briefly 
what  are  the  authorities  exercising  control  in  those 
States  in  which  central  departments  have  not  been 
constituted;  and  it  will  be  understood  that  in  the 
other  States  central  control  is  mure  or  le  s  super- 
imposed on  similar-  .systems,  and  more  or  less  sub- 
stituted for  such  system,  as  can  be  judged  by  .refer- 
ence to  the  notes  already  given. 

.STATES    IN    WHICH    THE    COUNTY    COURT    IS    A    HIGHWAY 
AUTHORITY. 

Arkansas. — In  this  Slate  the  County  Courts  divide 
each  county  into  road  districts,  appointing  an  over- 
seer for  each  district.  The  Court  may  declare  a  town- 
ship to  be  a  road  district.  Where  a  road  tax  is 
levied,  or  county  prisoners  are  employed  on  the  roads, 
a  county  road  commissioner  may  be  appointed,  anil 
the   work  may   be  let   by  contract. 

Kentucky. — The  "fiscal  court"  of  each  county  has 
control  of  roads  and  bridges.  The  county  judge 
divides  hi-  county  into  "  precincts,"  with  an  over- 
seer in  each.  In  'counties  in  which  fund-  are  raised 
by  taxation  for  road  purposes  the  Court  may  appoint 
a  supervi-or,  and  the  work  may  be  let  by  contract. 

Missouri. — In  this  State  the  County  Court  of  each 
county  divides  it  into  districts,  with  an  overseer  in 
each,  but  is  required  to  appoint,  in  addition,  a 
county  overseer.  In  counties  under  township  organi- 
sation the  county  engineer  has  supervision  over  all 
the  public  roads  and  over  the  road  overseer  of  the 
civil  townships. 

Oregon. — The  Coumty   Courts   appoint  a    road   super- 

>•  h   district,   and   may  appoint    a   county 

road   master,   or    more    than    one,    in   any    county,    the 

work    being   done   cither    by    contract     or     by     hired 

labour. 

STATES      IX      WHICH      COUNTY      COMMISSIONERS     ARE     THE 
HIGHWAY    AUTHORITIES. 

Florida. — The  control  of  roads  and  bridges  us  vested 

Hoard    of    County    I' cs,    each    eom- 

mdssioni  d    being  considered   a  road  district. 

The  county  board  appoints  three  persons  in  each 
district  as  commissioners  of  roads  and  bridges,  and 
may    appoint   a.   county    road    .-Uj.eriutend> -nt,    lo   exer- 

general  supervision. 
Georgia. — There  are  two  systems    in   this    State,  one 
milar  bo  that  of  Florida.    The  road 
sionens  in  G.  .  i 

road   over — rs.    At     \A  gement    maj    be 

i    by    any    county   on   the    recommendation   of 
the   Grand  Jury,   t 

road 
and  guards.    The  81  tax  of  ten 

may  be  commuted  at  the  rate  of  2     Ld. 
a  day. 

Montana.-    The    county    boar.!-    <i;.  di 
into  road  district-  and  appoind  a  supervi  oi   Eoi   <  ich 

|  ty  let  by  < 

tract   any   v.  £40:    The    Board 


of  County  Commissioners  is  authorised  to  issue  bonds 
for  road  and  bridge   construction. 

Nebraska. — Where  township  organisation  does  not 
exist  the  system  in  this  State  is  similar  to  that  of 
Montana.  In  counties  under  township  organisation 
t lie  township  board  has  control  of  the  roads  in  its 
area.  In  addition  to  powers  such  as  those  exercised 
in  Montana  the  county  board  may,  as  in  Florida  and 
Georgia,  appoint  a  person,  in  this  case  called  a  com- 
missioner, to  supervise  district  overseers,  and  to 
"have  all  main-travelled  roads  dragged  regularly,  at 
a.  cost  of  not  more  than  $1  i>er  mile  for  each  drag- 
ging." 

Smifli  Carolina. — The  control  of  the  roads  is  exer- 
cised by  the  Board  of  County  Commissioners  and  the 
county  supervisors  in  each  of  the  counties  not  under 
township  organisation,  each  township  constituting  a 
county  road  district  having  its  own  overseer.  Re- 
cently some  counties  have  obtained  powers  to  adopt 
the  contract  system,  to  employ  superintendents  and 
engineers,  and  to  develop  a  systematic  plan  of  road 
construction.  In  the  remaining  eight  counties,  which 
are  under  township  organisation,  the  township  board, 
with  the  approval  of  the  county  ■commissioners  or 
supervisors,  divides  the  township  into  districts,  with 
an  overseer  for  each. 

South  Dakota. — The  two  methods  just  described  are 
also  in  operation  in  South  Dakota,  but  it  seems  that 
the  township  authorities  can  act  without  obtaining 
the  .sanction  of  the  county  commissioner. 

Texas.— The  system  is  similar  to  that  of  Florida 
and  Georgia,  the  counties  being  divided  into  "pre- 
cincts," with  overseers,  and  the  commissioners  being 
empowered  to  appoint  a  county  road  superintendent 
bo  exercise  general  supervision  of  the  roads  in  the 
county   and  of  convict  labour. 

Mississippi. — The  typical  county  system  is  also  in 
force  in  this  State,  including  provision  for  the  ap- 
pointment o<f  a  general  supervisor  for  the  county,  am! 
for  carrying  out  work  by  contract. 

Indiana. — The  control  of  highways  is  exercised  by 
the  Board  of  County  Commissioners  and  by  tire  town- 
ship trustees.  A  road  supervisor  is  elected  annually 
for  each  of  the  four  or  six  districts  of  a  township. 

Wyoming. — The  county  commissioners  may  divide 
i  ounty  into  road  districts  in  the  usual  way.  with 
a  supervisor  for  each.  If  a  county  is  not  so  divided,  a 
county  supervisor  is  elected  by  the  people. 

UNUSUAL     FEATURES     IN     FOUB     STATES. 

Delaware. — This  small  State  is  divided  into  three 
counties.  The  Governor  appoints  a  State  highway 
comimissioner  for  each  of  two  of  these  counties  (salary 
£200),  and  the  Levy  Court  of  the  remaining  county 
(New  Castle)  appoints  a  county  commissioner  at  a 
-alary  of  E500.  In  all  three  counties  general  juris- 
diction ever  the  highways  is  vested  in  the  Levy 
Courts,  which  appoint  one  road  supervisor  for  each 
"  hundred,"  described  as  a  unit,  "which in  a  measure 
resembles  the  civil  township.*'  It  is  interesting  bo 
find  a  transatlantic  representative  of  our  "hundred." 
ffaresas.— Highway  administration  in  this  State  has 
several  features  in  common  with  other  systems,  but 
tin1  arrangements  arc  made  in  a  different  way. 
There  is  a  central  department  in  fact,  if  not  in  name, 
I.  Stele  engineer  at  the  Agricultural  College 
■jive-  advice  and  prepares  plans  and  specifications 
for  road  and  bridges.  This  is  probably  done  to  a 
less  extent  than  in  other  States,  since  the  local  units, 
the  counties  are  each  provided  with  an  engineer. 
The  work  done  in  individual  counties  resembles  that 
done  by  the  central  authority  in  other  States,  for 
wfo  □  60  per  mil  ..f  the  abutting  owner.-  tile  a.  peti- 
tion Hi''  Board  of  County  Commissioners  may  autho- 
ri  e  ili.'  mprovement  of  the  highways  under  the 
direction  of  a  superintendent.  In  such  cases  the 
■     I       I,,  ra    pay    three-quarters    of    the    cost   and   the 

e  aslhips    ruarter    mil.  ■>    the   county  also   con- 

i  Subject    to    the   authority   of    the    county 

•   l     er,  all  roadis  are  under  the  control  of  the  town- 
hip  .     Both    the    county    and    township    authorities 
<  .r  highway   purposes.      \ 
road-poll  bas  of  12s.  6d.  may  be  paid  either  in  money 
or   in   labour.    The  administrative   amrangements    in 
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this  State  seem  favourable  bo  the  gradual  develop- 
ment of  a  vary  efficient  system,  in  which  due  shares 
of  responsibility  would  be  borne  by  the  State,  the 
counties,   and   the  townships. 

Nevada. — Tile  county  boards  in  Nevada  have,  it 
seems,  the  usual  powers,  and  the  counties  are  divided 
into  districts  with  an  "inspector"  for  each.  In  any 
county  polling  3,000  or  more  votes  at  the  pi 
general  election  the  cominiissiioners  have  to  divide 
the  county  into  districts  with  one  "supervisor"  in 
each,  serving  during  the  pleasure  of  the  board. 

There  is  a  State  engineer  for  highways.  A  poll  tax 
of  12s.  6d.  is  levied,  and  convict  labour  is  employed. 

North  Carol  inn. —The  functions  of  a  central  informa- 
tion department  for  roads  are  performed  by  the  State 
Geological  Board,  which  makes  experiments  and  in- 
vestigations, issues  bulletin-,  and  !  ures,  the 
provision  for  these  purposes  being  £1,000  a  year. 
The  system  of  township  and  county  control  of  roads 
in  this  State  presents  some  unusual  features,  though 
in  practical  effect  the  system  seems  to  be  much  like 
that  of  some  other  States.  The  justices  of  the  peace 
in  each  township  constitute  the  towm-hip  board  of 
supervisors  of  public  roads,  and  they  divide  the 
township  into  road  districts  and  appoint  overseers. 
The  exercise  of  these  powers  is,  however,  subject  to 
the  direction  of  the  Board  of  County  Commissioners. 
The  Statute  labour  tax  is  six  days  in  one  part  of 
the  State  and  ten  days  in  another  part,  and  convict 
labour  is  employed. 

LOCAL    AUTHORITIES    IN    STATES    WHICH    HAVE    CENTRAL 
DEPARTMENTS. 

The  functions  of  local  authorities  seem  to  be  sub- 
stantially the  same  in  States  in  which  central  depart- 
ments have  been  created  as  they  are  in  those  States 
which  have  no  such  departments,  except  in  so  fair  as 
they  are  affected  by  financial  and.  in  some  cases, 
administrative  control  by  the  State  department.  It 
seems  that  in  a  few  cases  the  State  department  has 
been  given  some  powers  of  direct  control  apart  from 
those  associated  with  State  aid;  but,  looking  at  the 
matter  as  a  whole,  it  may  be  said  that  the  State 
highway  departments  are  additions  to  the  existing 
system  rather  than  organic  developments  of  it.  The 
manner  in  which  the  local  authorities  carry  out  their 
part  of  the  highway  administration  of  those  States 
may  be  judged  by  referring  to  the  brief  desc 
of  the  arrangements  relating  to  the  central  depart- 
ments, and  noting  what  is,  in  each  case,  the  share 
of  the  work  falling  to  this  department.  Usually  the 
work  done  directly  by  the  State  is  such  as  could  not, 
or  would  not,  have  been  undertaken  without  State 
aid,  and  often  constitutes  an  important  advance 
as  regards  both  economy  and  traffic  facilities. 

Some  mention  must,  however,  be  made  of  certain 
notable  developments. 

In  Michigan  the  county  road  system  may  be 
adopted  by  a  vote  of  the  people,  in  which  ease  not 
more  than-  three  commissioners  are  elected  in  -a 
council.  These  officials  have  large  powers.  They 
decide  which  roads  are  county  highways,  and  they 
may  improve  any  of  these  roads,  fix  the  taxes  for 
road  purposes,  disapprove  of  the  expenditure  pro- 
posed by  the  board  of  supervisors,  and  take  up  the 
responsibility  for  road  maintenance.  Further,  two 
or  more  townships  may  combine  to  form  a  "  good 
road  district,"  and  one  township  or  more  may  join 
with  adjacent  cities  or  villages  for  the  same  purpose. 
And  all  this  in  Michigan,  which  has  a  State  depart- 
ment. Clearly  the  administrative  arrangements  in 
this  State  are  specially  worthy  of  study. 

In  Massachusetts  each  town  may  annually  elect 
a  road  commissioner  or  surveyor  of  highways,  who 
controls  the  maintenance  of  roads  and  bridges  with- 
out being  subject  to  the  authority  of  the  select  men. 

In  New  Hampshire  the  highway  law  provides  that 
65  per  cent  of  the  fees  and  fines  collected  under  the 
motor-vehicle  law  shall  be  used  for  the  maintenance 
of  trunk  line  roads,  and  35  per  cent  for  the  mainte- 
nance of  the  other  roads. 

In  some  States  a  local  authority  may  issue  bonds 
for  highway  purposes.  In  New  York  the  fiscal  autho- 
rity of  a  town  board  has  large  powers  of  taxation, 
and  the  "  money  system "  allows  of  the  raising  of  a 
tax  equal  to  at  least  half  the  value  of  commuted 
Statute  labour,  while  every  able-bodied  male  pa^s 
a  poll  tax  of  4s.  2d. 

Ohio  is  another  State  in  which  "  good  roads  dis- 
tricts" may  be  formed,  and  engineers  appointed  to 
manage  the  roads  in  these  areas. 

In  Utah  there  is  no  definite  limit  to  the  taxation 


for  road  purposes.  Bonds  may  be  issued  with  the 
approval  of  the  majority  of  the  inhabitant:. 

In  Vermont  the  town  is  the  unit  of  local  adminis- 
tration as  regards  highways,  the  county  having  no 
jurisdiction  over  roads. 

In  Washington  the  counties  are  divided  into  dis- 
tricts, with  supervisors,  but  there  is  also  a  surveyor 
for  each  county.  He  must  be  a  civil  engineer,  and 
he  has  substantial  authority.  Since  township  organi- 
sation is  permitted  by  a  law  passed  in  1911,  the 
normal  county  district  system  is  modified  in  both 
directions,  tending  to  the  typical  threefold  control 
found  in  many  countries,  but  seldom  fully  developed. 

CONVICT    LABOUR. 

Convict  labour  is  employed  both  in  "rock  crush- 
ing" ant  in  road  making  in  the  following  State.-: 
California,  Massachusetts,  Michigan,  and  Virginia; 
in  rock  crushing  only:  Colorado,  Illinois,  Maryland, 
and  Minnesota;  in  rond  making  only:  in  Georgia, 
Louisiana,  and  Wyoming.  In  New  Mexico  ''terri- 
torial convicts  "  are  worked  on  the  roads.  In  New 
Jeisey  convict  labour  is  used  in  rock  crushing  at 
three  prisons.  In  Florida  the  law  allows  the  use  of 
convict  labour  on  the  roads-,  but  so  far  it  has  not 
been  so  employed. 

In  some  States  only  a  few  convicts  are  employed — 
25  in  Minnesota,  80  in  Colorado,  for  instance.  Three 
hundred  are  employed  in  Illinois.  The  State  in 
which  convict  labour  has  been  most  prominent  is 
Georgia,  about  half  the  total  number  (4,600)  being 
Si  v     convicts  and  the  other  half  county  convicts. 


THE  SURVEYOR"  EXHIBITION. 


NOTICE   TO   INTENDING   EXHIBITORS. 

The  Building  Trades  Exhibition  at  Olympia  will 
be  opened  on  Saturday,  April  12th,  by  the  Lord  Mayor 
of  London. 

The  Surveyor  Section,  in  the  gallery,  will,  as 
usual,  have  a  special  attraction  for  municipal  engi- 
neers -and  surveyors,  the  arrangement  of  this  part  of 
the  exhibition  being  in  the  hands  of  Mr.  C.  S.  Mason, 
24  Bride-lane,  Fleet-street,  E.C. 

Only  a  very  limited  number  of  spaces  are  now  to 
let,  and  intending  exhibitors  are  advised  to  make 
early  application  for  particulars. 


Crittleton    and    District    Water    Supply.— Mr.    T.    I. 

Moss-Flower,  of  Westminster  and  Bristol,  has  been 
instructed  to  prepare  a  scheme  of  water  supply  for 
this  district.  The  work  involves  a  deep  well  and 
boring,  elevated  reservoir,  and  several  miles  of  cast- 
iron  water  mains. 

London  Water  Supply:  Chingford  Reservoir. —  His 
Majesty  the  King,  who  will  be  accompanied  by  Her 
Majesty  the  Queen,  will  on  Saturday,  the  15th  insl, 
at  3.30  p.m.,  perform  the  inaugural  ceremony  in  con- 
nection with  the  new  reservoir  of  the  Metropolitan 
Water  Board  at  Chingford. 

Institution  of  Electrical  Engineers:  Paris  Meeting. 
—The  council  of  the  Institution  of  Electrical  Engi- 
neers have  accepted  an  invitation  from  the  Societe 
Internationale  des  Electriciens  to  hold  a  joint  meet- 
ing in  Paris  during  the  last  week  in  May.  It  is 
proposed  that  the  visit  shall  last  three  days,  the  time 
being  given  partly  to  the  reading  and  discussion  of 
papers  and  partly  to  visits  to  works  and  places  of 
interest,  and  a  banquet.  As  soon  as  suffioent  details 
are  available  a  circular  on  the  subject  will  be  sent 
to  the  members. 

The    British    Fire    Prevention    Committee's    Testing 

Staton Owing  to   the   greater  demands   made   upon 

the  British  Fire  Prevention  Committee  for  testing 
facilities,  it  has  been  decided  to  enlarge  their  testing 
station  and  to  add  to  their  plant.  The  main  building 
is  also  being  rearranged  in  such  a  form  that  the  prin- 
cipal rooms  will  be  available  for  the  committee's 
interesting  technical  and  historical  collections.  It 
is  anticipated  that  the  alterations  will  be  completed 
early  in  April,  when  the  testing  operations  for  the 
new  session  will  commence  with  several  tests  of  fire- 
resi.rting  doors,  various  forms  of  glazing,  some  new 
extinguishers,  and  certain  further  tests  with  concrete 
floors"  &c,  and  with  partitioning  materials.  Apart 
from  the  usual  applications  for  fire  tests  emanating 
from  Great  Britain  and  the  Colonies,  there  is  a  marked 
increase  of  requests  for  tests  from  Germany  and  from 
ted  States,  where  the  committee's  reports  also 
enjoy  the   recognition  of  the  public  authorities. 
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The  City  of  Karachi. 


By    J.    FORREST    BRUNTON.  m.hfbt.c.e.,  Formerly  Chief  Officer  and  Chief  Engineer 

to   the   Municipality. 


An  exceedingly  interesting  and  able  paper  dealing 

with    the    rise,   progress   and    future    of   Karachi   was 

yesterday  afternoon  read  before  the  Royal  Society  of 

Mr.    Forrest   Brunton.    How   rapid   has    been 

the  growth   of  the   city— the   population    of   wihich    ai 

;     ii   1911   was   159,270,   including   municipal 

and  cantonment  limit-— is  indicated  by  the  fact  'that 

when  the  place  was  first  occupied  by  the  British  in 

was"  a  small,  mud-built   town  of  some  12,000  to 

inhabitants.    The  site   was,  and  is,   low-lying, 

I   town,  and   many  parts  of  the  modern   town, 

being  only  3ft.    and   4ft.    above    subsoil   water-level; 

aently  it   was  not   in  those  day-  an  altogethei 

li"-:ltby  sp^t.    The  only  water  available  was  obtained 

:11s.    These  wells  were  of  little  depth,  and  the 

water  was  more  or  less  brackish,  thai  from  i  ome  well 

being   worse    than    that,   from   others.    There    was,    of 

laid  no  sanitation,  and  what  must 

have   been    the   i  ondition   of  the    tow-n    i  an,  as    Mx. 

Brunt--  I    Ln   his  paper-    ome  extracts  from 

which    fo  lov     only    be   imagined    by    those   who   are 

conversianl    with  India   and  with   the  habit-    of    the 

Indian  in  relation  to  domestic  sanitation. 

WATER    SUPPLY. 

Karachi  now  has  an  excellent  wain   supply,  though 
in  year-  of  -canty  rainfall  it  is  somewhat  deficient  in 
quantity.    The  first  scheme  to  give  the  town  a  water 
supply    was    prepared,    under    She     auspices     of     Sir 
Charles  Napier,  by  Lieutenant  Baker  in  1845.      The 
proposed    -our.,.  of  supply   was  the  Malir  river,  and 
the   scheme    was   a   purely  military   one,    intended  to 
supply   water  to   the   troop.-,  only.     Between  1845  and 
1873  eleven   schemes   were  proposed,   seven  of  which 
were  to  obtain  water  by  means  of  wells,  or  galleries, 
from   the  bad   of  the  Malir   river.     This  stream  only 
water  in  it  about  five  days  a  year,  but  when  rain 
.;   often   comes   down  in   heavy  flood,  and  water 
at  all   times   be   obtained    by  excavating  in  the 
river  bed.    The  last   scheme  was  that,  of  Mr.  James 
Straehan.   c.i.e.,    late    secretary    and   engineer    to    the 
Karachi  Municipality.    His  scheme,  first  put  forward 
m  1874  and  modified  in  1878,  was  -approved  by  Govern- 
ment and   carriid   out   between   February,   1830,   and 
April,   1884,    when    the    works    were    formally   opened. 
I  of  two  wells  on  the  banks  of  the  Malir 
river,  some  18  miles  from  Karachi,  a  masonry  conduit 
o  rhe  wells  to  the  distributing  reservoir  at  Karachi, 
the  distributing  reservoir  itself,  and  a  system  of  east- 
rib  o  ag  main-.    The  cos!  of  these  works  was 
:: -.11,50,000. 

►uree  of  supply  has  been  extended, 

by  tapping  the  Malir  five  miles  above  the  original 

ice     ailed   Duiulotte,  and   carrying   the 

water   there  obtained   by   a  masonry   conduit  to  the 

well-  e  connecting  it  with  the  main  conduit 

Karachi,     and     later     by     sinking     two      more 

wells,      in      a      heavily      water-bearing     strata,      and 

pumping  water   from   these   wells  into    the    masonry 

Pumping     is     only     necessary     when,     on 

accou       if  di    light,  Uie  wati  r  level  in  fee  bed  of  the 

river  .-'nks  too  low  to  give  a    sufficient   supply  at   the 

gallery  level. 

laily  supply  of  wa  -  3,750,000  gallons 

for  all  put  |  livalenl    to  23  5  gallons  per  bead 

population.    Thi     i     noi    found   sufficient,  and,   in 

rda  I  is  made  by  the   in 

■    nenl   the    supply 
an  I  to  improve  the  distribution. 

DRAINAGE. 

Karachi   i-  few   town-    in    India   that   is 

vided   with   a   thoroughly   upJto-date   am-d   efficient 

dra'i  Che  town  is  so  Sal   thai  a  gravdta- 

•Icfl  the    installa- 
tion  of  the  Shone   bydro-nn<  omaf  f   -y.-tcm.     Bd 
1 392  and    1896  b  |   ipulati  -I    portion   of 

.     town,    i '    000    infos  hMant  - , 

w,;i-  ■    :  q  at  a  cost  <o 

S  00,000.    Thi  tllatdon  proved  a  com] 

ag  ie     i      .    on;    in   1896,   many 
otf   the   ;  'i     believed 

that   the   drainage    system 
epidemic      I  years     this     view     was 


strongly  held.  and.  curiously  enough,  most  strongly 
by  i  me  who  had  had  an  "English  education,"  and 
among  these  1  do  not  think  it  is  yet  dead.  ■ 

Between  1905  and  1907,  under  my  advice,  the  system 
was  extended  to  other  quarters  of  the  town,  at  a  cost 
of  ~R-s.ll ,20,000,  and  it  is  now,  I  understand,  again  to  be 
extended  to  the  Civil  Lines  and  Frere  Town  quarters. 
The  system  is  in  every  way  .satisfactory,  the  inelu- 
sdve  cost  of  working  it  being  l"25d.  per  1,000  gallons 
of  sewage  discharged  at  the  outfall.  Connected  with 
the  installation  is  a  sewage  farm,  which  has  proved 
\ei\  successful,  and  it.  is,  I  believe,  the  only  such 
farm  in  India  that  has  been  successful. 

ROADS. 

When  Karachi  came  info  our  possession  in  1842  it 
had  not  a  single  metalled  road.  Outside  the  walls 
of  the  native  town  there  were  no  roads  whatever, 
and  within  the  ro,ads  and  lames  were  crooked,  narrow, 
uneven  and  neither  drained  nor  metalled.  To-day 
there  are  G  miles  of  paved  roads  and  lanes,  chiefly  in 
the  old  town,  55  miles  of  metalled  roads,  and  35  miles 
of  mime'talled  roadg.. 

Generally,  the  roads  arc  well  aligned,  satisfactorily 
drained,  and  of  ample  width,  but  it  must  be  admitted 
they  are  very  dusty,  and  are  difficult  to  keep  in  re- 
pair where  the  traffic  is  at  all  heavy.  This  is  due  to 
the  fact.  that,  the  local  stone  available  for  metal  is  a 
somewhat  soft  limestone,  not  at  all  suitable  for  dust- 
[■i ■-■  roads  or  for  heavy  traffic.  For  light  traffic  the 
stone  makes  a  very  good  (road,  easy  for  horses'  feet, 
and  if  well  watered,  not  too  dusty;  but  undoubtedly, 
sooner  or  later.  Karachi  will  be  compelled  to  import 
a.  harder  and  more  durable  metal  for  its  main  roads. 

Few  of  i  he  road-  are  provided  with  footpaths, 
though  of  late  years  these— from  the  English  point 
of  view — very  necessary  adjuncts  have  been  added 
to  some  of  the  more  important  roads.  The  Indian. 
at  any  rate  the  Karachi  Indian,  has  not  yet  learnt  the 
use  of  footpaths,  and  does  not  appreciate  them,  at 
least  for  walking  on.  He  uses  them  chiefly  to  tether 
COWs  and  horses  on,  to  deposit  goods  and  furniture 
on,  to  sit  on  during  the  day  and  sleep  on  during 
the  night,  but  not  to  walk  on.  Perhaps  time,  and  the 
.advent  of  the  motor  car,  will  teach  the  true  use  of 
footpaths,  and  will  convince,  the  pedestrian  that  it 
is  not  only  cleaner,  but  safer,  to  walk  on  them  than 
in   the  centre  of  the   carriageway. 

Karachi  has  so  far  not  been  able  to  indulge  in 
either  ga.s  or  electricity  for  lighting  its  roads.  Until 
some  ten  year,  ago  they  were  lit  by  ordinary  kerosene 
oil  lamps,  with  not  very  satisfactory  results.  T 
the  principal  roads  are  lit  with  1,000-candle  power 
Kit-on  lamps,  and  many  of  the  narrow,  crooked  lanes 
of  the  native  town,  where  powerful  lamps  would  be 
unsuitable,  with  100-candIe  power  petrol  lamps,  the 
old  oil  lamps  being  reserved  for  the  less  important. 
roads. 


The  Surveyors'  institution.  —  The  next  ordinary 
general  meeting  will  be  held  at  the  Institution  on 
Monday  next,  when  the  adjourned  discussion  on  the 
read  by  Mr.  William  Woodward  on  "  Building 
By-law.-  and  Regulations  ^r  Affecting  the  Housing  of 
the  Working  Classes,"  and  by  Mr.  M.  Price  Holmes 
on  "Some  Urban  Housing  Problems,"  at  the  meeting 
of  Monday,  February  10th,  will  be  resumed  by  Ms 
Win.  Menzies.  The  chair  will  be  taken  at  eight 
o'clock. 

Bonecourt    Boilers   for   Steam    Raising Bonecourt 

Surface  Combu.-tion,  Limited,  Parliameul  Mansions, 
Victoria-street,  8.W.,  have  issued  a  booklet  dealing 
with  the  application  of  the  Bonecourt  surface  com- 
bustion system  to  steam  raising.  Two  types  of  boilers 
are  illustrated  in  the  catalogue,  one  a  110-tube.  similar 
to  that  at.  pre  i         i  i       ai  the  works  of  the  Skinnin- 

g-pove    '''on   Company,   and   ti tfoer   a    10-tube,   She 

i Ie]   shown  at,  and  employed   in   supplying 

bo,  the  Engineering  E3rhibition  ail  Olympia  in  October 
La,  ■      The  remarkable  efficiency  of  the  boiler.-  i-  indi- 

'     d    by    the   results  which    are   given    of   recent  tests 

I    out    with    the  '  10-tube    model,   and    a      hod. 

el:      etting    and    chimney    are    dispensed    with 

in    their    installation,    the    economy    attending    tfoeitr 

u  1 1   :      appreciati  d  by  engineers* 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


VII.— Security    of   Tenure. 
Flow's   our   union    going'?    Union?    No    savez,    Mi 
Hemple;   wasn'1   aware  that  we  had  one.    Trying-  for 
p     i .i mi;)i  ion    and    security    of    tenure?    Oh,    yes, 
we    are.    Combining    together    for    it?    Oi 
niiiii-.r,   we  are     We   can't  expect    to    get    anything 
without,   coin1  i     can  we?    Well,   you  have    me 

there.  I  suppo  <■  it  is  unionism,  after  all;  but  it's 
-in.  What  i-  ir  then?  Don't  see 
the  difference  ?  Gomes  to  the  same  tiling,  after  all  ? 
Not  quite,  Mi'.  Hemple.  not,  quite.  I  me  explain. 
You're  a  carpenter,  and  you  have  your  trades  union, 
by  which  you  regulate  your  own  trade  customs, 
rp   ■   :i     ■    ' ■  i  "  ■    of    labour,    and   so 

forth.    If   things  don't,   please    you.   you   down 
and  don't  pick  'em   up  again   until  either  you've  got 
what   you  asked  for  or  your   funds  are  for  th 
exhausted.     You    pa;     i      bain    contributions    to    your 
union,   and  the  money   accumulates   merely    to 

entuality  of  a  strike.     Now,  we Not   quite 

light  °    Still,    I'm    near   enough    for    the    purpose    of 
argument,  aren't   T?    You'll   allow  that?    Right. 

#  #  #  # 

Now,  we  belong  to  a,  professional  society,  and  we 
should  regard  with  horror  anything  like  a,  strike 
We  M,    :    i     ,    :>    ■  for  the  purpose  of  discussion  and 

-n.'i-il     tnitercou]  rod  •      fc     works,    and 

tgitate  for  superannuation  and  security  of  I 
Yes,  we  do  thai ;  but  we  do  it,  in  a  quiet,  gentlemanly 
way.  Our  mission  is  to  bring  the  authorities  round, 
l'\  sound  reasoning,  to  our  way  of  thinking.  We 
r  that,  the  justice  of  our  cause  is  bound  in 
the  long  run  to  be  recognised.     Look  at,  the  Poor-law 

officials.     They've    obtained   all    we    ask    for,    and 

By  a  fluke?  I  don't  understand  you.  They  agi- 
tated for  years,  and  were  ultimately  successful,  as 
we  shall  be.  There  iva-  no  question  of  a  fluke — it- 
was  genuine  hard  work — you  shake  your  head  ? 
Never  in  their  natural  ?  They'd  never  have  got  it 
but  for  the  flukiest  of  flukes  ?  Bills  can't  always 
be  rushed  through  when  the  House  is  asleep  ?  No, 
I  suppose  not;  but  really  you  surprise  me.  It's  the 
first,  time  I've  heard  how  they  succeeded,  and  if 
what  you  say  is  right  we  don't,  seem  likely  I 
as  sooii  as  I  expected.  Weight  and  numbers  must, 
tell  in  the  end,  however,  and  we're  going  to  present 
a    solid    front    and    make    equal    cause    against    the 

common   enemy.     I'll    guarantee    that Not    make 

a,   rash   statement  ?    No,  perhaps   T   won't    on 
thoughts;    none    tie1    !'■",    T    don't    agree    with    you, 
-Mr.  Hemple. 

#  #  #  # 

What  do  we  mean  by  security  of  tenure  ?  Surely 
the  expression  speaks  for  itself.  We  want  our  posi 
tion  so  assured  that  we  shan't,  be  at  the  mercy  of 
every  little  local  authority,  we  want  to  be  able  to 
do  ouir  work  without  fear  or  favour,  and  we  want  a 
central  authority  to  which  to  appeal  in  ca^-e-  of 
harsh  or  unfair  treatment.  Another  side  to  the 
question  ?  I'm  surprised  at  you.  a,s  a  trades  unionist, 
seeing  that.  But  perhaps  you're  speaking  now  as 
a  councillor,  and  if  so  the  boot's  on  the  other  foot, 
of  course.  Security  of  tenure  can  only  mean  that, 
we  -han't  be  dispossessed  of  our  office?  Well,  and 
we  oughtn't  to  be  so  long  as  we  do  our  work  well 
ami  to  flu1  best  of  our  ability.  Who  shall 
be  the  judge  of  our  ability?  Shall  each  man 
judge  himself?  Now,  you  know  you're  talking  non- 
sense just  for  the  sake  of  prolonging  the  argument. 
If  I'm  appointed  to  cany  out  certain  definite  clut;es, 
and  I  can't  do  them — out  I  go.  That's  very  clear, 
and  no  central  authority,  no  court  of  appeal  '11 
uphold  me.  If.  however.  I'm  a-ked  to  undertake 
work  clearly  beyond  what  I  w.as  appointed  to  do, 
just  to  save  the  expense  of  a  consulting  engineer 
then  I  shall  be  upheld,  and  you'll  have  to  keep  me. 
An  unfortunate  phrase  ?  Yes.  I  think  a  better  one 
than  security  of  tenure  might,  be  devised.  Protec- 
tion is  not  a  bad  word;  but  that  rai-es  the  question. 
''  Protection  from  what  ?  "  And  such  words  as  perse- 
cution, spite  and  others  are  better  left  out.  If  you 
can  suggest  a  hetter  expression  T'll  bring  it  before 
my  =ociety. 


Now-,  Mr.  Hemple,  as  a  worker  yourself,  as  a 
unionist,  as  a  progressive,  as  a  Labour  memb 
that  you'll  give  our  cause  your  unqualified  support! 
We're  not  averse  to  a  minimum  wage  and  decent 
hours  and  proper  training,  and  all  that  sort  of 
thing;  but  it's  of  no  use  our  biting  off  more  than 
we  can  chew.  These  are  all  matters  to  follow.  In 
your  line,  if  Jones  doesn't,  suit  you,  you  can  express 
your  opinion  of  him,  in  language  as   forcible   , 

,  and  can  then  straightway  go  and  work  for 
Brown.  If  I  quarrel  with  the  council  and  deliver 
my  opinion— as  I  might  occasionally  have  good 
cause  to  do— where  do  I  stand  ?  I  am  done  !  You 
require  no  testimonials  as  to  character- your  tools 
and  your  ability  to  use  them  are  the  only  te  timonies 
you  need.  I  may  be  the  cleverest  engineer  in  the 
country,  but  I  don't  stand  a  chance— no,  not  even 
against  the  biggest  duffer — unless  every  entry  in  my 
book  contains  a  V  G.  Give  us  security  of  tenure, and 
we  shall  be  free  to  ask  for  the  other  things  I  men- 
tioned, without  fear  of  rancour  and  spite  arising, 
and  the  making  examples  of  the  most  advai  ced  men 
among  us. 


You  still  shake  your  head  ?  Ah,  well,  it's  just  as  1 
expected.  So  long  as  you've  all  you  want  you  don't 
care  a  tinker's  dam*  for  anyone  else.  We  ought  to 
start  a  union?  Oh,  hang  your:  union  !  We  intend  to 
work  out  our  salvation  in  our  own  way.  Snobbery  ? 
Possibly.  Only  if  it's  snobbery  to  prefer  a  pro- 
fessional society  to.  a  trades  union  then  I'm  a  snob, 
and  I  glory  in  it.  We  don't  work  by  the  hour  or  by 
the  day;  indeed,  we  work  all  hours  and  all  days. 
We  don't  loaf  and  malinger  at,  every  possible  oppor- 
tunity, and  we  certainly  don't  scamp  our  work.  If 
we  had  to  buckle  to  and  build  a  brick  wall  we'd 
build  it.  We  wouldn't  place  just  a  dab  of  mortar  on 
the  edge  of  a  brick,  leaving  the  joint  hollow  inside  ; 
and  if  we  had  to  drive  a  screw  in  we  wouldn't 
hammer  it  in  up  to  the  head  and  then  just  give  a 
couple  of  turns  with  the  screwdriver.  We  wouldn't 
get  filled  up  with  bad  beer  from  Saturday  n 
till  closing  time  on  Sunday,  and  then  shirk  Monday 
morning  and  lose  half  a  day.  No,  Mr.  Hemple,  we're 
professional,  and  the  name  of  trades  union  stinks  in 
our  nostrils.  Dune  good  ?  The  unions  done  good  ? 
That's  a  point  that's  quite  beside  the  present  argu- 
ment; but  I  know  one  thing,  and  that  is  that,  the 
worker  has  got  on  horseback  too  quickly,  and  if  he 
doesn't  ride  quite  to  the  devil  it's  only  a  nasty  fall 
on  the  way  that  '11  stop  him. 


We  don't  want  anything  of  that  sort.  We're  out 
for  our  rights,  and  well  get,  them — never  you  fear — 
but  meanwhile  we're  going  to  keep  on  hammering  at 
the  necessity  for  education  and  training.  No  intelli- 
gent body  of  men  need  fear  making  the  mess  of  it 
that  so  many  trades  anions  have  done.  Going? 
Well,  I'm  sorry  if  I've  appeared  to  hit  you  hard; 
but  you  know  that  I'm  not,  one  to  indulge  in  per- 
sonalities, and  you  must,  confess  that  the  working 
man  is  not  quite  without  flaw  or  blemish,  apotheosised 
as  he  is  by  modern  Governments.  It  licks  me  hollow- 
why  a  lime-plastered,  greasy-coated  son  of  toil  should 
go  seven  miles  for  a  penny,  and  spoil  the  cl  ithes 
of  workers  who  hive  to  pay  fourpence  for  their  ride, 
especially,  too,  when  the  horny-handed  one  is  earning 
in  all  probability  the  bigger  wage  of  the  two.  A 
benefit  of  unionism?  It  may  be;  but,  we  surveyors 
don't  ask  for  preferential  treatment  of  that  kind,  and 
we're  not  going  to  become  unionists  to  get  it.  Sorry 
for  us  ?  Well,  that's  very  good  of  you,  Mr.  Hemple. 
but  I'd  be  much  more  grateful  if  you'd  back  our 
cause.  Why.  even  Colonel  Jubber  confessed  the  jus- 
tice of  it  the  other  day!  Doesn't  that  move  you? 
No?  Then  I  almost  renounce  all  hope.  Good-bye; 
we'll  have  another  chat  on  it  some  day.  You're 
bound  to  come,  round  before  I've  done  with  you. 
Good-bye ! 

*  The  sensitive  are  reminded  that  a  "  tinker's  dam  "  is  technically  a 
wad  of  clay  used  to  stop  the  flow  of  hot  lead.  In  its  Pickwickian  sense 
it  means  literally  "  something  very  worthless — just  a  lump  of  dirt." 
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Law  Notes. 

Edited  by  J.  B.  REIGNIER  OONDER,  11  Old  Jewry  Chambers,  E.G.,  Solicitor  of  the  Supreme  Court. 


affecting    the 


The   Editor  will    be    pleased    to    answer    an 
practice  of  engineers  and  surveyors  to  local  outhorih 
should  be  written  legibly  on.  foolscap  parer,  one   side  only)  sftould  be 

addressed  to  "  The  Lam  Editor,"  at  the  office  of  The  Surveyor, 
accomvanied  bu  tin-  writer's  name  and  address,  but  corresrondcnls 
who  do  not   wish    their    names    to  be  pvhUshed  should  also  furrnsh  a    '    undertake  to   rejils   to   gtieroes, 


"  ,1,1,,.  ,),■  plume."  fThere  necessary,  , ,,, ,  s  oj  ioca!  lets  ,,,'  documents 
o  should  be  enclosed.  All  explanatory  diagram)  must  be 
drawn  and  lettered  In  BLACK  ink  only,  and  in  such  style  as 
to  be  tit  for  direct  reproduction  —  i..-.,  without  re-cSravvir.g  or 
amendment.      Unless    these  conditions    are   complied    with    we    cannot 


Highway:  Dedication:  Cul-de-Sac— An  important 
:i.  which,  if  it  stands,  will  modify  the  generally 
accepted  doctrine  as  to  the  informal  dedication  of 
highways,  is  that  of  Mr.  Justice  Neville -in  Kirby  v. 
Paignton  Urban  District  Council  (Chancery  Division, 
January  23rd).  The  facts  were  as  follows:  There  was 
a  building  estate  at  Paignton,  bounded  on  the  north 
by  private  land  and  on  the  south  by  an  old  road, 
in  1906  the  owner  prepared  plans  (which  were  ap- 
proved by  the  council)  for  developing  the  estate,  and 
in  accordance  therewith  he  constructed  a  new  road 
leading  out  of  the  old  road,  and  extending  to  the 
northern  boundary  of  the  estate.  This  new  road  was 
thus  a  cvl-desac.  It  was  made  up  with  proper  sewers, 
footpath  and  kerbing  lor  its  whole  length.  Seventeen 
building  plot.,  were  pegged  out  on  the  east  side  of 
the  new  road,  and  of  these  the  first  fifteen,  reckoning 
from  the  old  road,  were  sold  between  1907  and  1910, 
and  houses  were  erected  on  them.  The  conveyances 
of  these  plots  gave  the  purchasers  the  right  of  way  over 
the  new  road  in  common  with  all  other  persons  who 
might  have  a  like  right.  In  September,  1910,  the  two 
remaining  plots— being  those  at  the  northern  extremity 
of  the  estate,  and  of  the  new  road— were  sold  to  the 
plaintiff,  together  also  with  so  much  of  the  new  road 
butted  on  the  plots— ,:.  ..  about  90  ft.  of  the  northern 
end  of  the  road.  The  conveyance,  however,  expressly 
excepted  and  reserved  the  rights  of  all  persons  (if 
any)  having  a  right  of  way  over  that  part  of  the  road. 
[n  1911  the  plaintiff  built  a  house  on  his  plots  in 
accordance  with  plans  approved  by  the  council.  The 
following  year  he  began  to  build  a  4-ft.  6-in.  wall, 
with  gate  in  the  middle,  across  the  south  end  of 
the  bit  of  road  conveyed  to  him.  The  council  having 
threatened  to  pull  down  the  wall,  the  plaintiff  claimed 
an  injunction  to  restrain  them  from  carrying  out  their 

threat.    The   council    relied   partly   u] sec,    50   of 

the  Paignton  Improvement  Act,  1898,  which  provides 
that  no  person  shall  in  any  new  street  commence  to 
building   until   the    whole    length   of 
ithe   street   has   been  defined.    The   evidence    showed 
eps  whatever  had  ever  been  taken  to  exclude 
the   public   from    or   to   prevent   them    from    using   the 
i]  or  to  the  plaintiff's  attempt  to  do  so). 
and    water  mains  had  been  laid  in  the   road  for 
mire   length,  and  it  was  policed  by  the  council. 
Mr.  Justice  Neville  granted  the  injunction  asked  for. 
said  in  his  opinion  this  was  still  a  private  road. 
Th  ■  I      I  done  nothing  what 

to  dedicate   it  to  the  public.    The  fad   that  no  pre- 
:  the  public  walking  to 

the  origina1  en  1  of  th  -  mad  was  not  of  much  import- 
ance. He  could  not  find  anything  in  the  statutes  or 
in  the  P  Vet,  1898.  or  in  the  by- 

laws i  ireunder,    which   would   take   away  the 

own   i  iic  right  at  c  wtnmon  law  to  resume  his 

ordinary  ownership  of  this  lie'!'  piece  of  land  at 
the  end  oi  h  -  own  private  road. 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  art  requested  to  use  distinctive 
words  as  noms  (let  plume.  Tke  letter  X.  combinations  such  as  X.Y.Z., 
and  words  such  as  "  engineer  "  and  "  surveyor,"  should  never  be  used. 


Kapi.i  i    r5  (38  Vict.,  c.  17) :  The  Question 

■i  Registeeed  for  the  Keeping 

writes:     Having 

!  ,.ih  the  ehiei  officer  of  police 

in   firm    in   this    town   are    fi<    persons  to 

■, Mowing  explosives — viz., 

itine  and  gelatinite,  maximum  quantity 

i    2i  lb..  I  I    upon  the 

firm   with    a  to   local   authorities   to 

unpowder  or  mixed  exp 
which  '  i    o  iiM  in  for  rea    m      tated  in  a 

oil,   a  copy   of   which    is 
Will     you     kindly     ad' 
Whether  the  firm  i  ran  be  compelled  to  till 

in  the  '  u  oal  i«', — viz. 

2s.  6d.  lot,  what  quantity  of  gunpowder,  <Ve., 


can  a  person  or  firm  keep  without  a  licence?    And 
(/■)  under  what  Act  or  order  can  he  do  so  ? 
[copy  of  the  letter  referred  to."] 

Ex]jlosives  (mixed  samples). — About  15  years  ago,  on 
taking  up  an  explosives  agency,  we  read  up  the  Act  to  see 
Iiojv  it  affected  us,  and  while  finding  therein  various  clauses 
re  gunpowder  (which  we  do  not  sell),  re  magazines  or  stores 
(which  we  do  not  keep),  re  retailing  or  selling  over  counter 
or  from  premises  (which  we  do  lot  do),  we  failed  to  find  that 
the  keeping  of  a  few  cartridges  of  various  kinds  as  samples 
in  the  office  came  under  the  Act  at  all.  We  only  proposed 
to  sell  in  bulk,  by  correspondence  or  personal  solicitation  at 
the  mines,  and  have  nothing  (o  do  with  storage  or  delivery. 
As  far  as  our  recollection  goes,  this  view  was  confirmed  by 
the  clerk  to  the  county  council,  and  by  the  superintendent 
of  police,  but  in  order  to  put  us  safe  in  the  event  of  there 
being  any  ambiguity,  the  latter  sent  us  annually  a  free 
permit,  saying  that  as  it  was  not  the  same  as  a  store  licence 
there  was  no  authority  to  make  a  charge,  adding  that  nobody 
else  asked  for  it,  and  that  gentlemen  with  gun  and  game 
licences  required  no  permit  to  keep  a  small  stock  of  sporting 
cartridges  in  their  houses.  If  now  any  subsequent  regula- 
tions have  been  passed  whereby  either  (1)  the  keeping  of  a 
few  cartridges  oi'  mixed  samples  is  prohibited  by  Act,  or  (2) 
the  renewal  of  this  permit  is  made  compulsory  and  trans- 
ferred from  the  police  to  yourselves,  or  (3)  a  charge  is 
authorised  ami  has  been  levied  for  the  same,  then  we  shall 
be  glad  if  you  will  kindly  show  us  a  copy  of  the  said 
regulations,  lis  we  receive  all  literature  affecting  our  trade 
and  have  seen  nothing  to  this  effect.  In  the  meantime 
please  consider  our  application  as  in  abeyance. 

Sec.  5  of  the  Explosives  Act,  1875,  prohibits  the  keeping  of  gun- 
powder escept  at  (1)  a  factory  in  which  it  is  made,  (2)  a  magazine  or 
store  lawfully  existing  or  license.-!  under  the  Act  for  keeping  it,  or  (3) 
premises  registered  under  the  Act.  But  this  section  does  not  apply 
to  a  person  keeping  for  private  use  and  not  for  sale  any  quantity  not 
esceedmg  30 lb.  Sec.  59  applies  sec.  5  to  explosives  o'.her  than  gun 
powder  (subject  to  certain  provisions  not  material  to  the  question 
under  consideration).  The  samples  kept  by  the  firm  are,  I  under- 
stand, "  not  for  sale."  If,  therefore,  they  are  kept  "  for  private  use  " 
the  exemption  would  apply,  and  the  premises  would  not  require  to 
be  registered  under  the  Act.  I  am  not  aware  of  any  judicial 
decision  as  to  whether  samples  are  kept  for  "private  use"  within 
the  meaning  of  the  Act,  and  the  point  must  be  considered  a  doubtful 
one.  

Biles  ok  Quantities  and  Certificates. — "J.  J." 
writes:  My  father,  X.Y.,  died  in  1912.  My  brother  is 
an  executoT  together  with  my  mother  and  myself 
in'  my  father's  will.  He  was  with  my  father  in 
business,  which  was  known  as  "X.Y.  &  Son,"  build- 
ing and  engineering  surveyors,  and  received  a  fixed 
kly  salary.  My  father  bad  in  hand  for  the  P.Q. 
Corporation  a1  the  time  of  his  death  a  considerable 
amount  of  work  in  the  course  of  completion  in  the 
nature  of  bill  of  quantities  for  .-ewers,  known  as  the 
P.Q.  main  drainage,  and  the  subsequent  measuring 
and  drawing  up  of  monthly  certificates  as  the  work 
was  proceeded  with  by  the  contractors  so  that  the 
ontractor  could  have  payment  on  account.  For  these 
contracts  bill.-;  of  quantities  were  prepared  by  my 
father,  but  be  died  before  the  first  certificates  were 
started.  My  brother  says  it  is  recognised- that  J  per 
cent  is  allowed  for  preparing  the  quantities  and  £  per 
cent  for  measuring  up  for  certificates.  My  brother  is 
continuing  my  father's  business,  and  the  P.Q.  Cor- 
poration have  agreed  to  let  the  work  remain  with 
hi  in,  and  he  is  claiming  for  himself  the  f  per  cent 
fur  the  certificates.  No  mention  is  made  in  the  will 
concerning  my  brother  and  his  continuing  the  busi- 
and  his  claim  seems  excessive. 

Inasmuch  as  there  is  no  specific  devise  of  the  business  or  the  good- 
will to  ".I.  J.'s"  brothtr,  he  must  be  lakeu  to  be  carrying  on  the 
business  on  behalf  of  and  as  agent  for  the  executors  He  is  bound 
on  the  one  hand  to  account  to  his  co-executors  for  the  monies 
received  by  him  in  the  business  from  the  corporation  or  otherwise  ; 
ami  on  the  other  hand  he  is  entitled  to  a  fair  remuneration  from  the 
executors  for  Ins  se, vices.  But  he  cannot  appropriate  to  his  own  use 
the  amount  paid  by  the  corporation  for  the  work  for  which  his 
father  was  retained.  

We  have  to  draw  the  attention  of  querists  to  the 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketches 
obviously  cannot  be  made  use  of,  and  we  should  be 
obiiged  if  correspondents  would  therefore  send  only 
carefully- prepared  drawings,  preferably  about  6  in. 
in  width,  and  without  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  risk  of  queries  remaining  unanswered. 
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SUBSIDENCES   OF   SEA   BANKS. 


SCHEME    TO    PROTECT    TYNEMOUTH    HiGHWAYS. 

The   borough    surveyor    of    Tynemouth,    Mr.    J, 


Smillie,    pursuant  to    imsti  ucl  i. > > i - .    ha>    subm 

i lii ■  bow  ii  council  .i  report  on  i  lie  rei  ent  -  ubsidence  of 

the    sea    bant        l ' ;  ■  ■  ■  1 1    a    cartoon    accompanying    the 

i.'i shown  '.lie  character  of  the  work  which  he 

tiion    should   be    undertaken    to   remedy   the 

damage  done  to  the  public  highwaj     a     I  to  pre^ 

a  recurrence  of  such  an  incident  at  any  part   oi   the 

sea   banks    which    is   supporting    the    highway.      The 

ii -.  thus   illustrated   are  virtually  the  &ame  as 

i  which  the  council  had  before  them  in  September, 

1900.     I  'i  add  tion    however    \l  r.  Smillie 

lioii  for  an  alternative  wall  for  the  in  of  the 

toe  of  tlie  bank     The  first   propo    l]    w.s     to  construct 

a  sloping  wall,  similar  in  detail  to  thai   which,  about 

a  couple  of  years  ago,  ws    provided  at  the  Cul 

end  of  the   Long  Sands,   to   |  il     which 

supports  i In'  n iad  a bove  E being  de  troyed  b;    the 

a ction  of  the    ea . 

The  altei  mat  Lve  section  show     a   .  :    whb  h 

could  be  constructed  in  cement  and  face. I  with 
machine-made  cemenl  concrete  blocks,  or  with  stone 
blockers.  In  each  case  at  and  behind  the  summit  of 
the  wal]  thi  re  would  be  a  terrace  walk,  and  the  wall 
would  be  coped  in  such  a  way  that  in  time:  of  high 
seas  the  waters  running  up  the  fare  of  the  wall 
would  In-  tlu-iiwn  off  li.\  the  coping,  and  thu  I  n  i  ff 
the  terrace  wall;  The  coping  would  be  surmounted 
"  a  parapet  railing  similar  to  that  fixed  on  the 
at  Cullercoats.  Whichever  type  of  wall  tnighl  be 
adopted  it  would  be  broken  in  place  cases,  to 

afford  access  between  the  terrace  walk  and  the  fore- 
shore. One  advantage  of  constructing  a  wall  at  the 
toe  of  the  bank,  as  he  said  in  bis  report  of  L900,  and 
dressing  down  the  hanks  to  a  comparatively  flat  slope, 
which  would  be  self-supporting,  was  thai  it  admitted 
of  the  banks  being  Laid  out,  and  adapted  a-  a  place 
of  resort.  It  could  not  be.  doubted  by  those  familiar 
with  Tynemoutlh  that  the  banks  there,  if  so  treated, 
would  be  frequent, , I,  as  the  situation  was  sheltered 
from  the  north  wind,  if  retaining  walls,  with  pre- 
cipitous faces,  were  provided  upon  the  seaward 
boundary  of  the  highway,  for  the  sole  purpose  of 
supporting  the  highway,  and  the  banks  below  Left 
as  they  now  are.  the  public  were  practically  cut  off 
from  them,  and  if  no  wall  were  erected  at  the  foot 
oJ  the  bank,  then  sooner  or  later  the  retaining  wall 
at  the  ton  must  oollao  e,  as  the  banks,  under  the 
influences  which  arc  at   work  upon  them,  fell  away. 

Mr.  Smillie  -ays  that  mi  the  part  of  the  sea  banks 
now  under  consideration  it  suggests  it-elf  t.>  him 
thai  there  can  he  no  sufficient  objection  to  the  toe- 
wall  being  carried  out  so  far  to  the  seaward  a-  to 
permit  of  the  slopes  of  the  banks  being  formed  in 
tic  manner  suggested.  The  proposal  was  to  found 
the  toe-wall  upon  the  rock  or  shale,  ami  to  carry  ii 
to  a  height  of  12  ft.  above  lligh-water  mark,  ordinary 
spring  tide-.  To  carry  out  the  scheme  now  submitted 
in  its  entirety  would  probably  involve  an  outlay  of 
about  £12,500.  Without  accurate  and  numerous  sec- 
tions of  the  cliffs,  knowledge  of  the  materials,  and 
their  quantities,  of  which  they  are  composed,  and  of 
the  quantities  of  the  tilling  or  embanking  thai  may 
have  to  be  executed,  Mr.  Smillie  -ays  it  is  impossible 
to  commit  oneself  to  a  figure,  and  that  information 
he  had  not  got."  The  coal  l  ie-s  pan  of  th  undertaking 
would,  be  the  wall  at  tire  toe  of  the  bank,  and  he 
atdsfied  that  he  (bad  not  underestimated  its  cost. 
The  cost  of  the  .section  of  the  work  which  the  Improve- 
ment Committee  recommend  should  he  proceeded 
with  as  soon  .as  possible  was  £3,500.  So  far  as  re- 
garded the  cost  of  the  two  alternative  schemes,  be 
was  of  opinion  that  there  was  little  to  choose  '• 
them. 

It  would  probably  he  mure  satisfactory  to  tit 
mittee,  and  certainly  lie  should  he  better  sati 
upon  the  problem  which  the  circumstances  have  pre- 
sented the  advice  be  sought  of  an  engineer  who  has 
specialised  in  dealing  with  such  problems.  In  1902 
the  late  Mr.  .las.  Walker,  who  was  then  the  engineer 
to  tire  Tyne  Commission,  was  called  in,  and  in  bis 
report  he  endorsed  the  opinion.-  and  proposal.-  which 
hi'  i.Mi-.  Smillie)  had  then  submitted,  The  recent  inci- 
dents, however,  have  revealed  mo-re  than  at  that  time 
was  apparent,  and  it  might  be  that  a  specialist  now 
would  have  other  views  as  to  the  works  which  should 
be  undertaken.    It  occurred  to  him,  seeing  how  the 


stone  which  overlies   the  -shale  is   being  moved   out- 
.vard     by  the  water  which  is  forcing-  its  way  between 

no  and  shale,  that  works  additional  to  those 
involved  in  forming  a  sloping  bank  in  front  of  the 
cliff,  and  thoroughly  draining  it,  might  be  required 
'id  the  -time  coming  forward  on  the  top  of  the 
shale,  and  upon  that,  if  not  upon  the 
rally,   Mr.    Smillie  think-:   it    would    he   well    to   call    in 

■ '.  ices  of  a   consultant. 


INSTITUTION  OF   MUNIGIPAL  AND   COUNTY 
ENGINEERS. 

NORTH-WESTERN   DISTRICT   MEETING   AT  STRETFORD. 

A:,  a  NTortli-Western  District  meeting  of  the  Insti- 
tution nl  Municipal  and  County  Engineers  held  at 
Stretford  on  Saturday  Last    the  following  were  present 

-  viz.:   Messrs    T    II.  Bell  (Eamsbottom),  A.  W.  Brad- 

Helens),  -I.  S.  Brodie  (Blackpool),  H.  E.  Brown 
(Altrincbaim),  R.  Burslam  (Oongleton),  T.  A.  Clare 
i  Leigh),   W.   Clough  (Aud  \.   E.   Coupe  (Ful- 

wood),  1).  1.  Diver  (Marple),  .1  Heath  (Uormston),  E.  H. 
Holden  (Lytham),  W.  Hblt  (Sale),  11.  'I'.  Hughes 
(Chapel-en-le-Eiith).  T.  Kenyon  (Tottiagton),  A."  11. 
Mountain  (Barton-on-Irwel'l),  J.  B.  Nnttall  (Heywood), 
A.  .1.  Price  (Lytham),  J.  Rowbottom  (Ashton-under- 
I.ynei.  .1.  A.  Settle  (Bury),  K.  W.  Smith-Saville  (Dar- 
'-'-iii,  W.  Stubb  (Blackburn),  .!.  Swarbrick  t'dan- 
G.  II.  Wild  (UiUoherough).  M.  H.  Wilkinson 
(Le;  Land),  K  I!  Winter-bottom  (Irlam),  E.  Worrall 
(Stretford),  II.  Sara I  (Rochdale),  Y.  Yelland  (Bury) 

-  memi;.  i  \\.  ..i.  Cunliffe  (Wa1  b  ugl  m),  D.  Fur- 
ness  (Manchester),  E.  Parker  (Stretford)  lb  Pilling 
(Swinton),  A.  .1.  Price  (E(  -  L.    i,   \.  I1.  Statham  (£ 

•  a--.. cm  i  ,  .,  ,,A  (Stretford), 
E.  Prescotl  I  Messrs.  G.  H. 
Abrahams     ( si  retford i,     R.     II.     Bateson     (Stn 

E.  A.  W.  Campbell  (Stretford),  .1.  H.  Cooper  (Stret- 
ford), J.  W.  Gould  (Stretford).  C.  E.  Grimshaw 
(Withington),  If.  Robinson  (Stretford),  A.  Vernon 
(Stretford),  lb  Walker  (Stretford),  E.  West  (Stretford), 
and  E.  Woodho-use  (Sale),  visitors. 

bh.-  ehairmin  of  the  district  council  (.Mr.  Councillor 
J.  Robinson,  .i.e.)   welcomed   i In-   members  mi   behalf 

•  if  the  district   (  ouncil. 

Mr.  J.  S.  Biodie  (Blackpool)  was  voted  to  the  chair. 

Some  discussion  took  place  in  reference  to  the 
appointment  of  foui  new  members  on  the  District 
c  Committ  e,  and  ultimately  Mi  -i  5.  Wor- 
rall,   Settle,    Smith-Sayille,    and     Price,    junr.     were 

.     !ee!(    d. 

The  lum.  d  tricl  ei  etary  (Mr.  A.  W.  Bradley)  was 
reque  ted  to  a  i  ain  the  views  of  tin-  members  en- 
titled to  vote   in   regard   to   the   nominations   for  the 

of   district    chairman,    district    i    | sentatives, 

and   lnm.   di-i  i   Ct       !OI  etary. 

Mr.  Ernest  Worrali.  surveyor  to  tin-  Urban  District 
Council  of  Stretfoird,  read  a  short  paper  mi  "Asphalt 
I' ■:     mi  une    extracts    from    which    will 

appear  in  a  future  issue. 

A  very  interesting  discussion,  in  which  Messrs. 
Brodie,  Stubbs,  Smith-Saville,  Swarbrick,  Price, 
Mountain,  Statham,  Robinson,  Cunliffe  and  Winter- 
bottom  took  parr,  followed  Hie  presentation  of  the 
pap.-r. 

Visits  were  afterwards  paid  to  various  streets  paved 

with  rock  asphalt,  to  the  Old  Trafford  baths,  Seymour 
Park  schools,   and  the  technical   institute. 


Ottawa   Water   Supply:    Strong   Condemnation A 

report  strongly  condemning  the  Ottawa  water  supply 
was  recently  submitted  by  Sir  Alexander  Binnie 
and  Dr.  Houston,  who  were  called  in  to  settle 
the  long-standing  dispute  ever  the  water  sup- 
ply of  the  Canadian  capital.  This  came  as  the  re- 
sult nf  tw.i  serious  typhoid  epidemics,  which  at  one 
time  led  to  talk  of  changing  the  location  of  the 
Parliamentary  session  until  conditions  were  im- 
proved. Both  experts  advise  the  abandonment  of 
the  Ottawa  River  as  the  source  of  supply,  and  securing 
a  new  supply  from  the  lakes  in  the  Laurentian 
Mountains,  north  of  the  capital.  As  this  move  (says 
the  Daily  Telegraph)  formed  the  basis  of  the  last 
municipal  campaign,  when  the  advocates  of  a  new- 
water  supply,  no  matter  what  the  cost,  secured  a 
large  majority,  it  is  altogether  likely  that  the  advice 
of  the  English   engineers  will   be   acted    upon. 
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Assistants'  and  Students'  Section. 

Conducted   by   SYDNEY   G.   TURNER,  assoc.m.inst.c.b. 


All  communications  in  regard  to  this  page  must  he  addressed  to  The 
Editor,  St.  Bride's  House,  21  Bride-lane,  Fleet-street,  E.G.  Envelopes 
must  b,  marked  " Assistants'  i'tciion"  in  the  to,'  left- nand  corner. 
Correspondents  art  invited    to  submit   juesttOTts  for  consideration   and 


THE  MONTHLY  PREMIUM. 

The  premium  for  February  is  awarded  to 
Mr.   A.  V.   Cole, 

Borough  Engineer's  Office, 

Town  Hall,  Nelson, 

whose  contribution  has,  in  the  opinion  of  the  adjudi- 
cators, been  the  best  received  during  the  month. 

QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions  :— 

311.  Surveying. — How  would  you  draw  a  "give 
aud  take"  line  to  an  irregular  boundary  to  facilitate 
taking   out   an    area  ?    (C.  F.  H.,   Lincoln.) 

312.  Design  of  Structures.— How  can  tbe  weights 
of  bridge  members  be  allowed  for  when  designing 
the  structure  ?    (H.  V.  O.,   West  Bromwich.) 

313.  Mechanical  Haulage.— What  is  the  most 
suitable  plant  for  hauling  road  metal  over  weak 
country  roads  by  mechanical  traction  ?  How  does 
the    cost   compare    with   horse    haulage?    ("Elm.") 

314.  Goncrete  Roof.— It  is  desired  to  construct  a 
semi-circular  barrel  ruof  in  concrete  of  50-ft.  span, 
reinforced  with  expanded  metal.  Show  the  dimensions 
of  the  supporting  walls,  which  are  to  be  15  ft.  high 
from  the  top  of  the  footings.  The  roof  is  to  be  ribbed 
with  an  extra  thickness  of  concrete  over  the  piers. 
(H.  V.  A.,  Clapton.) 

315.  Surveying:  Theodolite If  the  graduated  plate 

of  a  theodolite  is  not  correctly  centred,  how  may  the 
error  arising  therefrom  be  eliminated  ?  Prove  that 
the  method  adopted  does  eliminate  the  error  referred 
to.     (T.   W.  P.,  Btxhill-on-Sea.) 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding: 
matters  c-f  general  interest,  points  ef  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTI0N3. 

308.  Moment  of  Inertia.— Show  how  to  find  the 
moment  of  inertia  of  a  tee  section.  What  use  is 
made  of  the  moment  of  inertia  in  finding  the 
strength  ? 

In  considering  T  sections,  the  flanges  are  usually 

taken  as  being  parallel  and  having  square  corners; 

the  result,  therefore,  is  only  approximately  correct 


Fig.  1. 

for  pr.'i  which   have  tapered    flange 

and  rounded  corners;  but  for  all  practical  purposes 

alts  obtain*  SB       n  ly  accurate. 

Referring  to  Fig.  1,  let  G  be  the  centre  of  gravity 

of  the  T  section  shown,  at  a  dista rom  the 


answers  to  the  questions  which  appear.  For  the  contributions  considered 
to  be  the  most  meritorious,  one  or  wore  premiums  vn  hooks  will  be 
awarded  monthly.  Diagrams  must  he  drawn  to  scale  on  separate  sheets, 
ready   for  reproduction. 


outside  of  the  flange,  and  at  a  distance  z  from 
the  inside  of  the  flange. 

Then,  in  one  position,  depending  on  the  mode  of 
loading,  the  neutral  axis  XX  will  pass  through  G 
parallel  to  the  flange  AD;  and,  in  the  other  position, 
the  neutral  axis  YY  will  pass  through  G  at  right 
angles  to  XX. 

Let  us  denote  the  moment  of  inertia  of  the  section 
by  I. 

We  wish  to  find  Ixx  and  Ivv,  that  is,  the  moment 
of  inertia  about  each  of  the  axes  just  mentioned. 

(1)  To  find  I  about  the  axis  XX. 

First  suppose  the  space  between  the  under  side 
of  the  flange  and  the  neutral  axis  XX  to  be  filled  in 
solid  to  form  the  rectangle  AMCD.  Then,  to  find  the 
I  of  that  part  of  the  T  section  above  XX  we  find 
the  I  of  the  rectangle  AMCD  about  XX,  and  from 
this  subtract  the  I  of  the  two  rectangles  which  do 
not  form  part  of  the  T  section. 

Symbolically — 

Ixx  of  Section  above  XX  =  IXx  of  Rect.  AMCD -2  (IXx  of 
Rect.  MFHK). 

To    obtain   the   moment  of   inertia  of  the    whole 

T  section  about  XX  we  must  add  on  the  Ixx  of  the 

lower  rectangle  forming  the  remainder  of  the  section. 

.-.    Ixx  of  T  section  =  Ixx  of   Rect.  AMCD-2  (Ixx  of  Rect. 

MFHK)  +  Ixxof  Rect.  yt (1) 

Now,  the  moment  of  inertia  of  a  rectangle  about 
one  edge  is  obtained  from  the  formula 

i-**'.  .  .  .(2) 

3  v 

where  o  =  Breadth  of  Rectangle 
and  d  =  Depth       ,,         „ 
Now,  referring  to  Equation  (1),  it  is  clear  from  Fig.  (l)that  : 

(B-*)„, 


2  (Ixx  of  Rect.  MFHK)  =  2(Ixx  of  Rect, 


2 


Ixxof  Rect.  (B-t).z 
Equation  (1)  thus  becomes  : — 

Ixx  of  T  section  =  Ixx  of  Rect.  B.x  —  Ixx  of  Rect.  (B  —  /). 
+  IXX  of  Rect.  yt 
Substituting  values  from  Equation  (2)  we  get  that  :  — 

Ixx  of  T  section  =  — — -i ^—  +  S— 

_Bz3-Bs3  +  f23  +  t?/t 


3 

_B  (a3-»3)+t  (y*  +  zs) 

3 

(2)  To  find  I  about  the  axis  YY. 
The  moment  of  inertia  of  a  rectangle  of  breadth  b 
and  depth  d  about  its  neutral  axis  is  obtained  from 
the  formula 

I  =  M3 
12 
.-.   Ivy  of  T  section  =  IYy  of  Rect.   B.  (as  —  z)  +  Iyy  of  Rect. 

'.(!/+-■). 

_(.v-z)W  +  (y  +  z)t3 

12  12 

_B3(x-t)+t3(y  +  z) 
12 

If  a  beam  be  subjected  to  a  bending  action,  the 
uppei    layers  of   the   material   are  compressed   and 
the    lower   layers    are   stretched.    A   stress    is   thus 
produced  in  the  beam. 
Then  it  can  lie  proved  that 
M  =  / 
I     y 

y 

where  M  =  bending  moment 

I  =  moment  of  inertia  of  the  beam  section 
.    /=  stress  produced  in  the  beam 
l/  =  clistance  of  any  layer  under  consideration 
from  the  neutral  axis. 
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Now,  for  a  given  case,  f  and  y  are  constant, 

.-.  M  =  KI 

.-.  M  *  I, 
i.e.,  bending  moment  is  proportional  to  moment   "i 
inertia  oi  the  section. 

Hence,  in  designing  a  beam  .section  to  resist  a 
given  bending  moment,  it  is  essential  to  obtain  as 
great  a  moment  of  inertia  as  possible,  in  ordeT  to 
keep  the  stress  within  permissible  limits.  (T.  W.  P., 
/.'-  r/tiU-on-Sea.) 


Concrete  Institute.— The  next  meeting  of  the  Con- 
crete Institute  will  take  place  on  Thursday  next,  the 
13th  iiv.st.,  when  a  paper  on  the  subject  of  "The 
Strength  of  Cement"  will  be  read  by  Mr.  H.  C.  John- 
son, Demonstrator  in  Engineering,  University  Col- 
lege, Cork. 

Shorlanti  s   Ventilating   Stoves The   new    u 

hospital,  Come,  is  being  supplied  with  Shorland's 
warm  air  ventilating  patent  Manchester  Stoves  and 
patent  exhaust  roof  ventilators  by  Messrs.  E.  H. 
Shorland  &  Brother,  Limited,  of  Failsworth,  Man- 
chester. 

More  L.C.C.  Workmen's  Dwellings.— The  Housing 
Committee  of  the  London  County  Council  have 
approved  of  a  scheme  for  the  erection  of  721  cottages 
and  two  shops  on  the  Old  Oak  estate,  Hammersmith, 
at  a  cost  of  £180,746.  A  further  outlay  for  roads, 
sewers,  and  other  development  works  will  bring  the 
total  up  to  £216,846,  which  will  be  spread  over  the 
next  seven  years. 

Road  Congress  Delegates'  Expenses The  organising 

committee  of  the  International  Road  Congress  have 
issued  a  circular  in  which  is  reproduced  a  communi- 
cation from  the  Local  Government  Board  with  regard 
to  the  suggestion  that  county  and  district  councils 
should  be  empowered  to  contribute  towards  the  ex- 
penses of  the  forthcoming  congress  in  London,  and  of 
the  expenses  of  delegates  attending  the  congress.  As 
noted  in  our  issue  of  June  5th  last,  the  board  will  be 
prepared  to  sanction  the  payment  of  the  reasonable 
expenses  of  highway  surveyors  at  the  congress,  and 
to  consider  favourably  the  payment  of  small  sub- 
scriptions by  county  councils  or  other  important  road 
authorities. 


THE  ENGINEERING   PROFESSION. 


Mr.    Arthur    Valox,    assoc.m.ihst.c  i 

President  of  the  Society  of  Engineers. 

Mr.   Arthur  Valou,   assoc. m.inst.c.e.,  delivered  his 
inaugural  address  a.s  president  of  the  Society  of  Engi- 
neers  (Incorporated)    on    Monday,    and    mad 
ence  to  a  number  of  qu     I  on    affectingfthe 
profession.      He  pointed  out  that  the  inventh 
nuity  and  scientific  knowledge  brought  to   b  ai 
the    smallest  detail-    of  ig    work    ini 

the    number    of   prai  i  given 

problem,    and    engineer-    ware    tin 
specialise.    So   far  as 

due  to  division  of  labour,  it  was  advantageous,  bur 
rigid  specialisation  il  both  to  th 

near  and  the  community.  Whatever  position  an 
i  oocupi<  d,  he  must  know  his  work  thoroughly, 
and  the  range  of  his  studies  must  be  restricted  on 
that  account,  but  should  not  be  limited  by  wan;  of 
organisation  and  co-ordination,  of  existing  knowledge. 

Standardisation   was   one    method    of    effecting   co- 
ordination, but  there   was  a  danger   thai 
might  be  regarded  as  a  petrified  oafrvention 
f    id   ivly  the  best  summary  of  existing  knowledge. 
The  advantages  of  standardisation,  however,   Ear  out- 
weighed its  risks,  by  effecting  economies  and 
energy  free  to  deal  with  newer  problem-.     II 
of  the  Engineering  Standards  Committee  was  referred 
to  in  this  connection. 

The  development  of  engineering  during  th  past 
twenty  years  had  wrought  a  great  change  in  the 
personnel   of    the    profession.    When  og   was 

almost  entirely  a  matter  of  practical  experience,  pro- 
fessional qualification  was  independent  of  general 
education,  but  now  that  rational  methods  of  calcula- 
tion and  design  had  superseded  those  of  empiricism, 
a  complete  knowledge  of  these  principles  was  neces- 
sary to  every  engineer,  so  that  the  system  of  appren- 
ticeship no  longer  completely  met  educational  re- 
quirements. The  requirements  for  modern  engineer- 
ing training  were  contrasted  with  those  of  twenty 
years  ago,  and  it  was  shown  that  a  great  increase  had 
taken  place  in  the  number  of  engineers  occupying 
more  or  less  subordinate  positions,  for  which  tech- 
nical competence  was  a  greater  recommendation  than 
personal  initiative. 

Speaking  of  the  organisation  of  the  pi 
Valon   said  that   the  numerous  eng  societies 

had  confined  their  work  almost  exclusively  to  edu- 
cational matters,  and  but  little  attempt  had  been 
made  to  use  the  corporate  strength  of  the  pro 
to  improve  the  status  of  engineers.  The  material 
interests  of  a  professional  man  might  be  classified 
under  employment,  its  remuneration  and  its  condi- 
tion-. The  difficulties  of  readily  obtaining  suitable 
employment  (and  conversely  of  easily  securing  com- 
petent assistants)  was  mentioned,  and  it  was  urged 
that  a  central  organisation  for  dealing  with  appoint- 
ments would  be  not  only  a  great  convenience,  but  a 
source  of  strength  to  the  profession,  as  it  would  then 
be  possible  to  issue  warnings  again-t  appointments 
carrying   unsatisfactory   conditions. 

With  regard  to  statutory  registration,  it  was  only 
right  that  those  who  had  spent  time,  energy  and 
money  in  qualifying  as  engineers  should  be  in  a 
better  position  than  those  who  had  not  done  so,  but 
before  registration  could  be  enforced  there  were  many 
obstacles  to  be  surmounted  which  could  be  over- 
come only  if  the  profession  were  united  in  desiring 
statutory  recognition,  and  took  steps  to  present  their 
views  in  the  proper  quarter  through  a  suitable 
organisation.  The  British  Medical  Association  sup- 
plied an  example  of  an  organisation  effectively  pre- 
senting the  views  of  the  rank-and-file  of  their  profes- 
sion, who  would  otherwise  have  been  obliged  to  sub- 
mit to  legislation  that  they  believed  to  be  inimical 
to  their  best  interests.  It  was  essential,  however,  that 
such  an  organisation  should  be  merely  protective, 
and  not  aggressive. 

Engineering  had  an  aesthetic  side  of  hardly  less 
importance  than  its  utilitarian  aspect.  Many  of  the 
structures  for  which  they  were  responsible  were  pro- 
minent and  conspicuous  objects,  in  which  beauty 
was  a  desideratum,  but  differences  arose  when  they 
came  to  define  what  was  or  was  not  beautiful.  They 
must  adapt  available  means  to  the  practical  end  in 
view,  and  in  so  doing  they  should  endeavour  to 
obtain  beauty  of  line,  of  form  and  of  colour,  but  the 
ultimate  verdict  on  their  efforts   would  be  given   by 
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I  initrysid*    and  the 

of    unbeautiful    urban    centres,   <is    the 
mid    mee1    with   an 
unfavourable  verdict,  bu1  if  thds  was  a  crime, 
one   .ii  which  all  had  shared,  and  the   responsibility 
,  .He  entirely,  or  even  chiefly,  with  engineers. 
One    other   matted'   which    they   could    nol    contem- 
plate with  entire  satisfai  the  growth  of  some 
thai   were  a  disgrace  to  a  civilised  com- 
munity, and  had   arisen  out   of   the   development  of 
."  ces.     In  some  in 
ments  had  been  made  because  of  an  accom- 
panying economy  in   production,   but  such   improve- 
>ught  to  lie  made  in  any  cafe.    Hitherto  engi- 
neering science  had  been  directed  aim  isi  exclusively 
to   economic  ends,   but  it   was   not   unlikely   that  in 
the    future    it   would    be    applied    more    directly    for 
ameliorating  social  conditions  and  ensuring  a  proper 

standard    of   civilised    life   to   everj    inber   of    the 

commun  ity. 


CORRESPONDENCE. 

For  every  ill  Beneath  tlie  sun 
There  is  some  remedy  oi  none  ; 

(veto  find  it : 

J'  not,  inbuilt,  and  never  mind  it. 
—  Anon 


LAND    VALUATION   BOARD    APPOINTMENTS. 

To  the  Editor  of  The  Surveyor. 

Sin. —  I   beg  that  you  will  allow  me  space  in   your 

valuable  journal  to  reply  to  the  letter,  appearing  in 

ssue  oi   the  28th  ult  ,  of  "A  Disgusted  Parent," 

ig   :  i  appointments  under  the  Land  Valual  on 

Hoard. 

A;   i who  has  had  two  years   in   the  department 

with  him  in  several  points,  bul  1  must  entirely 
disagree  with  him  when  he  states  thai  no  prod 
dge  is  necessary. 
The  whole  of  the  property  in  the  country  has  to  be 
valued,   and    this    includes    collieries,    public    bouse 

■ .  canals    underground  cables,  pipes  and  sewers, 
waterworks,  gasworks,  picture  palace-,  lactones,  &c. 
&c. ;    and  it   is  hardly  necessary  for  me  to  add  thai 
only  those  with  tlie   besl   of  experience  can    mi 
fully  ascertain  the  value  of  such  works— and  this  the 
Valuation  Department  Ls  at  present   or  at    least   will 
loing. 
1)  -en-ted  Parent"  must  remembei'  that  this  is  a 
valuation,  not  a  surveying  department,  the  surveying 
1   relj  one  of  the  many  duties  to  be  performed. 
■  that  the  -on  in  qui  stion  has  had  no  surveying 
work  to  do  does  no'l    imply  that  there  is  none  to  In- 
done.     Hi    must   be  patient. 

Lei  me  quote  my  own  case:  I  left  a  municipal  office 
two  years  ago  to  lake  up  the  position  of  draughtsman 
under   1 1  Like   the   son,   I   was   interviewed, 

put  through  a   small  test,  and  later  informed  of  my 
appointment.    I  perceived  no  trap  in  which  to  ensnare 
the  appointment  ;  in  fact,  my  interviewer 
pointed  out  the  difference  between  this  and  my  former 

Olellt. 

During  tie-  first  few  week-  1  was  engaged  on  sur- 
veying   work— to    be    e,    bringing    tl rdnance 

a  with  Undeveloped  Land 

Duty.    After       .    month     I    was    "pi    mo1    I  'to  be  a 

»  al  ual  ion  as  the   promol  ion  a  ease  of 

u1  not  salary).  Hi  unities  were  afforded 

me  of  learning  in  aluing,  of  which  I  soon 

Six  months  afterwards  the   valuer 

was   transferred  to  another  part  of 

and   1  was  given  the  chance  of  taking  in 

hand  the   parish    which   be   vacated.     What    is   there 

When  ar<    valui  og  on  your  own  a&  ounl 

nstructive   and    interesting.     Ability 
and  ta  tinly  required,  for  if  (he  valuations 

and    in  man  storming  into  the  office 

1    I  i   and  the 

departrj  d !;■     and  un!   n  ;  iu  are  i horoughly 

..    ;        you   «  il  I   1 1 ■•  i \  <•  a   \  ery   uncom- 
fortable time   indeed. 

out  that  whil<    the     alary  of  a  sur- 
■  an  urban  ■ 

ai    valuer    i-     £500    8 
year,  and  he  has  nol  I  i  acqu  bod  coun- 

cillors. 

i    b     man         at 
come  before  the   whole  mi        m  o]   ted;    and 

the  influx  of  "  Estate  Duty 

R<  n    Die        accounts, 


and  the  pei  iodic  valuation  of  statutory  companies, 
ee  how  the  work  can  be  disposed 
of  unless  all  who  are  at  present  employed  are  kept  on 
permanently.  This  is  She  reason  why  ex-soldiers  or 
ex-butlers  are  not  placed  in  the  vacant  positions 
Qualified  men  are  wanted,  .and,  as  the  supply  is 
greater  than  the  demand,  they  are  easily  obtained. 

f  apologise  for  the  length  of  my  reply,  but    l   feel 

it   my  duty  to  uphold  the  workings  of  a  department 

which  has  been   a  blessing  to  many  an  unemployed 

young  surveyor,  municipal  and  otherwise. —  Yours,  &c, 

Vu.r  ltion  Assist  \\t. 

March  3,  1913.  

MODEHN    METHODS    OF    WATER    PURIFICATION. 

■/■    To  the  Editor  of  The  Surveyor. 
Sir,     in  my  paper  on  the  above  subject,  which  you 
■    ml    enough   to   reproduce    in    your 
February  14th,   I  gave  a   table   showing   the   relative 
cost  of  sterilis  ng  water  per  1,000  .'.-aliens  by  various 
I  iroce  ■  ?es. 

Mr.  Walker,  waters  a]  engineer,  Reading,  has 
kindly  furnished  me  with  the  cosl  of  the  Candy 
dechlorinating  process  as  used  at  his  waterworks. 
The  detail-  at  e  as  follows :  - 

k.   s.  .1. 

Chemicals       35    '1    n 

Carbon  and  renewals  18    0    n 

Labour ..         ..  nil 

Interest  and  repayment 200    0    0 

Total     X253    0    0 

This  works  out  at  '17d.  per  1,000  gallons  oi  water 
i.i       Tii  -    is   the   actual   cost   after  three   year-' 
working.    Referring  to  labour,  Mr.  Walker  -a- 
to  labour,  there  is,  I  find,  to  all  intents  and  pu 
none— that   is.   I   have  engaged  no  additional  hands, 
as  those  employed  in  pumping  can  easllj  do  the  work." 

Ii    iis  obvious,  therefore,  that  the   Dechlor  process 
chi  aper  t  ban  t  he  ultra-violel   ray   proces  -. 

t  may  also  add  that  when  tank  accommodation 
already  exists,  chlorination  can  be  effected  at  even 
less  than  -17d.  per  l  nan  gallons.  I  am  now  treating 
an  enormous  daily  volume  otf  water  withoul  any  appa- 
ratus, and  at  a  COS1  of  IfiSS  than  "05d.  per  1,000  - 
but   the  conditions  are  exceptional. 

II  would  app-ar,  therefore,  <tha1  basing  my  original 
estimate  on  a  omewhait  small  plant,  1  overestimated 
the  actual  cosl  of  the  Dechloj:  process  when  applied 
on   a    fairly   large  scale. — Yours,  &c, 

John   C.  Thresh. 

London  Hospital,  E. 
March  .".   1913. 

THE    DRAINiNC    OF    MOOR    ROADS. 

To  the  Editor  of  The  Surveyor. 

Sir,— In  reference  to  your  notes  on  the  draining 
of  moor  roads,  and  as  to  whether  or  not  "grips."  or 
"grups"  as  we  call  them  locally,  are  in  general  prac- 
tice, let  me  say  that  instructions  were  given  to  road- 
men quite  ten  years  ago,  by  the  surveyors  of  the 
Norfolk  main  roads,  to  do  away  with  grups  wherever 
possible,  and  substitute  a  number  of  small  perfora- 
tion- in  the  road  margin.  We  have  a  custom  here 
oi  keeping  all  material  on  one  side  oi  the  road  only, 
except  in  the  ca-e  of  a  narrow  part  of  the  road,  01 
in  the  vicinity  of  buildings  and  gateways,  leaving  at 
least  sufficient  room  for  a  pedestrian  between  the 
inside  of  the  heaps  of  material  ami  the  metalled  road. 
The  other  side  is  therefore  dear  for  horse  riding,  and 
the  water  grups  are-  so  flat  as  not  to  be  dangerous 
to   horse-    in-   cycli   t  -.     Yours,   &c, 

W.    AuLiiv, 

Roadman. 

Tottingbon,  Thetford,  ".Norfolk. 

March   1,  1913. 

To  the  Editor  of  The  Surveyor. 
Sir,— As  solicitors  for  Mr.  B.  1.  Oussons  in  his 
action  again  I  the  Northallerton  Rural  District  Coun- 
cil we  beg  to  point  out  an  error  in  your  column-  al 
p.  389  in  the  issue  of  The  Stjhveyok  on  the  24th 
ultimo,  wherein  it  i-  stated  that  the  defendant  council 
bad  i  a  cted  a   nol  ice  at  the  top  of  the  hill  to  warn 

the    public    of    the    t'xi.-tclioo    of    the    ditch.      Xo    such 

ited  to  have  been  erected  by 
i  he  defendant  council.— Yours,  &c, 

HeWIT.SON    .v      II  \  l;  1,  i.i: 

Kirkby  Stephen. 
March  :j,  1913. 

tati  t i   ivitai  n    peel  to  the  nol  ii  i    appean  d 

i'in!  tely   in    the   report    upon   which   our   comments 
were  based.     Ed.   Sutbveyoe.] 


\l  n;,  ii  7.  L913, 


AND    COUNTY    ENGINEER. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  SunvEYOR  readers  with  a  view 
to  making  the  information  *jiven  under  tliis  head  as  complete  and 
accurate  as  possible. 

INQUIRIES  HELD. 

Abergele  and  Pensarn  U.D.C.  (February  26th.  Mr. 
P.  M.  Crosthwaite).  £2,000  for  the  purposes  oi  im- 
provement on  the  pi' n:i.!:    a\    Pen  am-  Mr.   E.  A. 

Crabbe,  i:i»u  clerk,  explained  tha.l  the  council  had 
decidi  rui      n    shell       on    the    sea    front .   to 

e  ed    lavatories,  to  provide  tanks  for   rteeet  watering, 

to  c pud  a  jettj  on  the  foreshore,  and  to  lay  a  verj 

large  storm-water  pipe  bo  deal  with  the  flood  water 
from  the  hills.  The  surveyor,  Mr.  M.  R.  Jones,  ex- 
plained the  plans  an. I  estimates,  and  showed  Im\\  by 
utilising  a  very  tine  spring  of  water  the  coum  il  would 
save  money  an. I  labour  in  -'tivri   watering. 

Bedlington  (Northumberland)  U.D.C.  (February 
27th.  Mr.  F.  <>.  Stanford).  (:_  ,n>7  for  sewerage  pur- 
poses.—Mr.  Lester,  deputy  clerk,  stated  thfiil  bh  onlj 
opposition  was  from  the  Nbrth-Eastern  Railway  Com- 
pany, with  regard  bo  ero  uig  the  company'  I'm. 
The  -ewer  was  intended  to  serve  an  area  of    hi  acre# 

and  varied   from  9in.   at    the   h I   to    18  in.   a!    the 

outfall.  The  surveyor,  .Mr.  .).  E.  Johnson,  explained 
i  lie    estiinul    -     and      p  cifieations,    and    the    inquiry 

elo-:    ,1 

Blackpool  T.C.    !  i"  1-      Mr.  F.  II.  Tulloeh). 

£2,933  for  works  of  private  street  improvement,  an. I 
£31,751  for gasworks extensaon. — When  tin1  application 
in  regard  to  the  gasworks  came  on,  \h  Taylor,  of 
Carleton,  which  townsh  p  i  applied  with  gas  from 
Blackpool,  complained  I  ha  I  rnai  for  gas  in  the 
Bispham  area  were  if;  pet  cenl  more  than  a1  Bla.k- 
I  J.  It-'  objected  to  Bisphaom  finding  money  foi  the 
i  oi'  ihe  Blackpool  rates.  Tin-  town  clerk  replied 
tha/l  thai  matter  would  io it  I-  gone  into.    There  were 

different  ial    charges    SOD i    I    by    Act   of    Parliament. 

Bispharn  was  charged  3s.  per  1,000  ft.,  and  from  April 
1*1  there  would  be  a  reduction  \t  Blackpool  it  was 
■_'  .  2d.  pi  i  1,000  n.  Mr.  Taylor  retorted  thai  when  the 
reduction  was  made  Bi  p'ham  would  be  still  paying 
7d.  moie  than  Blackpool.    After  further  arguanenl  the 

inspector    bold     Mr.    Taylor    thai     he    had    a     remedy    in 
hi-   own    hand    .   and    that    if   be  did    nol    like    I  he    - 
be  could  cut   ii  off. 

Cannock  U.D.C.  (February  20th.  Mr.  F.  O.  Stanford). 
-£  10.442  tor  extensions  at  the  sewage  farm.  -The 
surveyor,  Mr.  R.  Blanchard,  stated  thai  owing-  to  the 
water-logged  state  of  the  hind  at  the  farm  there  had 
been  many  complaints  from  the  inhabitants  of  Bridg- 
lown  of  the  had  smells  arising  from  the  land  in 
summer.  The  new  scheme  would  obviate  this  nuis- 
.i  nc  ■  considei  ablj . 

Hastings  T.C.  (February  27th.  Mr.  R.  Ii.  Hooper) .- 
£8,134  for  ihe  purpose  of  electric  light. ng.—  The  sum 
required  was  made  up  by  the  following  amounts: 
£4,000  for  extensions,  £500  for  meters,  £1,500  for  house 
services,  £500  for  transformers,  £1,600  for  alterations 
and  extension-  of  plant  at  the  works.  The  electrical 
<  ngiueer  (.Mr.  R.  F.  Ferguson)  said  it  might  be  found 
uoees- ary  to  lake  a  high  ten-  on  main  to  the  northern 
bound  i  i  a1  i  Later  date.  Respect ing  tlie  Hem  of 
£1,600,  th'  in  peetor  thought  it  would  be  desdrabl* 
bo  reduce  ihe  period  from  ten  to  se\'eii  years.     He  con- 

d  red   it  would  be  better  to  have  one  short  loi 
pay   off,   and   would    meet    the    requirements     better. 
This  was  agreed  to. 

Hinckley  U.D.C.  (March  4th.  Majm  J.  Stewart).— 
£1,100  for  laying  out  a  recreation  ground  and  con- 
struction of  a  new  road. — The  clerk  to  the  council 
explained  that  the  reor<  ation  ground  had  been  bonght 
out  of  Ihe  profits  of  the  gaswo.rks.  which  belonged  to 
the  council,  and  that  the  loan  required  was  for  level- 
ling and  fencing  purpose-,  and  the  formation  of  a 
new  road  through  the  ground.  The  engineer  and 
surveyor,  Mr.  E.  H.  Crump,  explained  the  necessary 
plans  and  estimates,  and  gave  all  details  in  connec- 
tion with  the  scheme. — There  was  no  opposition. 

St.  Helens  (Isle  of  Wight)  U.D.C.  (February  18th. 
Major  J.  Stewart). — £1600  for  the  erection  of  a  reser- 
voir to  hold  about  31)0,000  gallons  of  water.— It  was 
explained  that  the  water  supply  was  obtained  front 
the  Ryde  Corporation  at  the  rate  of  Is.  3d.  per  1,000 
gallons,  and  that  the  proposal  for  a  reservoir  at  St. 
Helens  was  intended  to  meet  any  emergency,  such  as 
a  breakdown. 

Weymouth  T.C.  (February  10th.  Major  J.  Stewart).— 
£3,720  for  paving  St.  Thoma --street  and  King-street 
with  wood  block-.— The  borough  surveyor,  Mr.  K..J.S. 


Harris,  gave  the  nece  aary  particular-.    The  road-  in 
qu      ion    being   und.r   t'n<-   jurisdiction   oi    the    Do 
C  ><e,l\    Corneal,    n    wa         atcd    thai    th  I  !    had 

I    to    pay    £250  teen    years,   wbi<  h   was    £50 

in  exe.    3  ot  «  hat  ile  >    had  l>een  pa  md     ■ 

the  end  of  the  period  named  their  liability  for  farther 
payment   \\  ould  cease  ent  irely 

APPLICATIONS    FOR    LOANS. 
Cheltenham   T.C.     £9,500   for    municipal    offio 
Chesham  U.D.C.     £2,038  for  a    bousing  scheme. 

Epsom   U.D.C-  £6,603    for    « I    paving     an  I     tar- 

mae.adain   works. 

Huddersfield  T.C.     £4,500  For  the  provisi ii  work- 
men -  dwellings. 
Maidstone    T.C.     £3,200    for     improvenienl       at     the 

:0\  a  Lie    w  ork-. 

Southampton    T.C.     £8,200    for   additionaJ    plant   at 
Ihe   electricity    work  ;,  and    £1,650   for  a  phalting. 

Woolwich   B.C.     £5,230    fo     t  i       npplj    extensions. 
LOANS    SANCTIONED. 

Bromley  T.C.     £3,320  for  kerbing  and  channelling. 

Buxton    U.D.C.     £1,000    for   eh  a  >  cit;     extt  nsions. 

Chorley     T.C.      £2,212     for     laying    out     a     recreation 
'-■  round. 

Colne  T.C.     £]  1,873  for  pa  /ing    work-. 

Dublin  T.C-    £2,500   for  an   art    gallery. 

Oswaldtwistle  U.D.C-   E3.300  for  bhe   provision   of  a 
park,  and    £250   for  a    bowliin a. 

Plympton  St.  Mary  R.D.C.     £103  for  works  of  sewer- 
age. 

Porthcawl  U.D.C.     £1,800  for  surfaci   water  drainage. 

Preston    T.8 — £3,500    for    the    purposes    of    Haslam 
Park. 

Ystradgynlais    R.D.C  -£4,000    for    the    extension    of 
the    water   supply,    and    £2,32]     far     the    erection    of 

eoiinei  ]     offiCC:  . 

FORTHCOMING    INQUIRIES. 

MARCH  £ 

10.  Carshalton.     For   authority    to    prepare    a 

town     planning     scheme     (Mr.    Thomas 

Adams)      

hi.     Erith.       For         wage     dis]  osal      purpo  ■  - 

(Mr.  i;    [f.  Bicknell) 1,875 

11.  Bungay.     For    housing    purposes    (Mr.    II 

A.   Chapman)     3,500 

!  I .     Leeds,     for   authori't;     bo    prepare   a    town 

planning     eheme     (Mr.  Thomas  Adams) 
II. -Ludlow.     For  water  supplj    purposes  (Mr. 

\Y.    O.    E.    Meade-King)  '     t,300 

ll. ■    Neath.     For    a    housing    scheme    (Mr.   E. 

Leonard)  15,700 

11.  Salford.     For    I  he    i .--    of   bhe    town 

hall  (Mr.   W.    II.   Collin)     15,614 

12.  Barrow-in-Furness.     For  authority   to  pie- 

pare    a     town     planning     scheme     (Mr. 

Thomas   Adams )  

12.     Dursley.     For  p-  -a!   works  (Mr. 

R.  Gr.  He  !  10,000 

12.    Hereford.    For  the   installation   of  electri- 
cal  pumping   macli  tiarj    (Mr.    W.   O.   E. 

Meade-King)      1,600 

12.— Louth.     For  the  construction  of  a  bridge 

(-Air.    P.    M.    Crosthwaite)       ...  [28 

13.— Carlisle.     For  water  supply  purposes  (Mr. 

IT.  R.  Hooper) ' 8,380 

13.— Cuckfield.     For   the  provision  of  stabling 

(Mr.  C.  H.  Eylesi        1,615 

13.— Whitstable.      For   sewage  disposal    works 

(Mr.  P.   M.   C  -o-thwaito)       33,500 

13. — Widnes.       For  private    street    work-   (Air. 

F.  H.  Tulloeh) 4,700 

15.— Leicester.       For    the     provision     of     fire 

brigade  appliances  (Mr.  F.  H.  Tulloeh)...       4.ii9."> 


Public  Baths  and  Bathing  Places.— A  useful  I klci 

by  Mr.  E.  Harding  Payne,  a. r.i.b. a.,  containing  sugges- 
tions   on    the     general     arrangements,     structure 
equipment    of    public    swimming    baths    and    bathin.s 
places,  has  been  published  by  the  Southern  Counties 
Amateur    Swimming    A  The    publii 

which   is   illustrated    by  a    number    of    photographic 
.   :  w  -    and   plans,   i-   obtainable  at  the   price  of  Gd. 
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NiuniGipa!  Work  in  Progress  and  Projected. 

itor  invito  the  co-operation  of  Surveyor   readers  with  a  nieto  to  mailing  information  given  under  this  head  as  complete  and 

accurate  as  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below: 
Buildings— Bourne  £6,000,  Canterbury  £25,000,  Heb- 
den  Bridge,  Leeds  £22.000;  housing  and  town  plan- 
ning— Chelmsford  £24,000,  Meltham  £6,000,  Stafford 
■:i2.200;  refuse  collection  and  disposal — East  Grin- 
l;  roads  and  materials — Battersea  £30.000,  Kent, 
-Middlesbrough  £3  920;  sewerage  and  sewage  disposal 
—Dunfermline  £90,000,  Eastbourne  £9,000,  Plymouth 
£14,000;  water,  gas  and  electricity  —  Marylebone 
£42,000. — Particulars  of  other  works  projected  will  be 
found  on  our  "Local  Government  Board  Inquiries" 
page. 

BUILDINGS. 

Bingley  U.D.C The    surveyor,    Mr.    H.    Bottomley, 

has  received  instructions  to  prepare  plans  for  a  shelter 
in  Myrtle  Park. 

Bourne  R.D.C — The  council  are  recommended  bo  en- 
large the  isolation  hospital,  at  an  estimated  cost  of 
£6,000. 

Bristol  T.C. — The  river  bank  is  to  be  improved  by 
the  erection  of  a  new  wall  at  the  bend  of  the  river 
under  the  Clifton  Suspension  Bridge,  at  an  estimated 
cost  of  £4,735.  The  top  of  the  embankment  is  to  be 
laid  out  as  a  public  walk,  with  rockeries,  shrubs  and 

Canterbury  T.C — The  borough  asylum  is  to  be  en- 
larged at  an  estimated  cost  of  £25,000. 
Cardiganshire   C.C.— Sea   defence    works   are    to   be 

carried  out  at  Borth,  at  an  estimated  cost  of  £332, 
provided  the  adjoining  owners  contribute  one  half 
of  the  cost. 

Coatbridge  T.C. — It  has  been  decided  by  the  council 
to  erect  a  sanatorium  of  their  own,  instead  of,  as  sug- 
gested, joining  with  other  Lanarkshire  burghs  for 
this  purpose. 

Edinburgh  T.C— The  Public  Health  Committee  re- 
commend the  corporation  to  provide  buildings  for 
consumptive  patients  at  Colinton  Mains,  at  an  esti- 
mated cost  of  £2,000. 

Egham  U.D.C— Sanction  has  been  given  to  the  erec- 
tion of  a  bungalow  at  the  Eider  Park  estate,  to  be 
built  of  concrete  and  timber.  A  letter  had  been  re- 
ceived from  the  builders  asking  general  sanction  to 
the  erection  of  bungalows  of  this  kind,  but  the  council 
considered  that  all  sets  of  plans  should  be  considered 
on  their  merits,  especially  with  regard  to  contiguity 
to  the  river  and  distance  from  other  buildings. 

Creat  Ouseburn  (Yorks)  R.D.C A  scheme  is  to  be 

carried  out  for  the  widening  and  improvement  of  Pool 
Bridge,  Nun  Monkton,  at  a  cost  of  £461,  towards  which 
the  county  council  have  promised  a  grant  of  £50. 

Hebden  Bridge  U.D.C — The  question  of  building 
public  baths  is  being  considered  by  a  special  com- 
mittee. 

Kirkcaldy  T.C — It  is  prop)  eed  to  provide  several 
shelters  in  the  public  park. 

Leeds  T.C — The  plans  of  a  tramway  depot  and  offices 
in  Sovereign-street,  to  be  built  at  an  estimated  cost 
of  £22,009,  have  been  approved  by  the  Tramways  and 
Electricity  Committee. 

Rochdale  T.C — A  new  infant-'  school  is  to  be  built 
at  a  cost  of  £5,200. 

Stoke-on-Trent  T.C — The  borough  surveyor,  Mr.  A. 

Buxton,  has  been  instructed  to  prepare  plans  for  the 

alteration  of  a  portion  of  the  Burslem  Town  Hall  for 

police  purposes. — Plans   have   been  approved   for   the 

on  of  a  new  police  station  at  Fenton. 

Sunderland  T.C — The  Education  Committee  have 
approved  of  a  for  a  day  training  college,  at 

an  estimated  cost  of  £20,000,  and  a  hostel  al  Bede 
of  £1,200. 

HOUSING  AND  TOWN  PLANNING. 
Cambridge  T.C— In  addition  to  one  block  of  six 
cottages  with  two  or  more  bedrooms,  and  one  block 
of  twelve  tenements  to  be  erected  in  Stanley-joad 
under  Part  IIL  of  the  Housing  of  the  Woo 
Act,  1890,  it  ha-  been  decided  to  erect  two  more 
blocks  of  six  cottages,  each    wilh  two  or  more  bed- 


rooms.    The   borough   surveyor,    Mr.   J.    Julian,   esti- 
mates the  cost  of  the  work  at  £1,900. 

Chelmsford  T.C — The  borough  surveyor,  Mr.  P.  T. 
Harrison,  ha-  prepared  plans  for  a  housing  scheme 
at  Rainsford  End,  consisting  of  106  houses,  estimated 
to  cost  £24,000. 

Doncaster  R.D.C — The  A.-.kern  district  is  the  first 
portion  of  the  council's  area  to  be  dealt  with  under 
the  provisions  of  the  Honking  and  Town  Planning 
Act.  The  area  has  Askern  as  its  centre,  and  extends 
over  some  5,170  acres.  It  includes  the  whole  of  the 
parish  of  Askern,  and  the  villages  of  Norton,  Camp- 
sail,  Sutton,  and  Haywood,  and  some  of  the  par 
of  Burghwallis,  Owrston  Moss,  and  Fenwiek. 

Evesham  R.D.C— It  has  been  agreed  to  consider  the 
question  of  sites  at  Offenham  for  housing  purpo-es. 

Fifeshire  CC— The  Local  Government  Board  have 
sanctioned  the  application  of  the  Dunfermline  Dis- 
trict Committee  to  prepare  a  town-planning  scheme 
for  Limekilns  and  Brucehaven, 

Clasgow  T.C — A  special  meeting  was  held  last  week 
to  discuss  the  housing  question,  particularly  with 
reference  to  the  prevalence  of  tuberculosis.  After  a 
prolonged  sitting,  the  resolution  submitted  by  the 
Lord  Provost  was  carried  by  a  large  majority,  to  the 
effect  that  the  powers  available  under  the  Public 
Health,  Town  Planning  and  other  Acts  be  taken  ad- 
vantage of,  and  the  closing  and  removal  of  dwellings 
dangerous  and  injurious  to  health,  the  opening  up 
of  congested  areas,  and  the  provision  of  suitable 
houses  for  poorest  classes  be  proceeded  with  at  once. 

Halifax    T.C The    Improvement    Committee    have 

decided  to  recommend  the  council  to  make  application 
to  the  Local  Government  Board  for  authority  to  pre- 
pare a  town-planning  scheme  for  the  "  Bradshaw  dis- 
trict "  No.  3— lands  which  contain  an  area  of  abou< 
655  acres. 

Honiton  R.D.C. — The  proposed  housing  and  town 
planning  scheme  for  the  parishes  of  Salcombe  Regis 
and  Sidbury  was,  at  the  recent  meeting,  dealt  with  at 
some  length  by  the  sanitary  surveyor,  Mr.  A.  J.  Red- 
fern.  The  objects  of  the  scheme,  he  said,  were  develop- 
ment and  sewage,  and  the  protection  of  developed 
property  in  respect  of  the  houses  built.  The  site,  one 
of  the  beauty  spots  of  the  district,  would  not  be  bought 
at  a  great  cost,  but  with  the  consent  and  co-operation 
of  the  owners  would  be  permanently  saved  from  dis- 
figurement. It  was  hoped  to  widen  and  straighten  the 
main  road,  and  the  cross  roads  would  be  constructed 
in  light  and  narrow  carriageways — an  economy  im- 
possible under  the  present  by-laws.  Blocks  of  two  or 
four  cottages,  ten  to  fourteen  to  the  acre,  each  with 
a  garden  and  a  yard,  would  be  constructed.  The 
first  steps  necessary  under  the  Act  had  been  taken, 
and  up  to  the  present  no  material  opposition  had  b 
received. 

Meltham  U.D.C — Twenty-two  houses  are  to  be  erected 
at  Broadlands,  at  an  estimated  cost  of  £6,000. 

Pebworth  R.D.C An  offer  of  £110  per  acre  has  been 

made  by  the  council  for  land  for  housing  purposes. 

Stafford  T.C— At  a  meeting  of  the  council  on  Tues- 
day the  committee  appointed  to  deal  with  the  question 
of  the  housing  of  the  working  classes  presented  a 
J  in  which  they  recommended  that  twenty  houses 
should  be  erected  in  Backwalls  South,  twenty  in  Coton 
Field,  and  twenty  on  the  Lammascote  estate,  at  rents 
ranging  from  3s.  9d.  to  7s.  a  week  inclusive.  The 
e.-timated  expenditure  was  £12,200,  and  it  was  recom- 
mended that  application  should  be  made  to  the  Local 
Government  Board  for  their  sanction  to  the  appro- 
priation of  the  land,  and  for  the  raising  of  the  £12,200 
for  part  purchase  of  the  land  and  the  erection  of  the 
houses.  It  was  reported  that  the  total  annual  expendi- 
ture, including  repayment  of  capital  and  interest,  would 
l  :920,  and  that  the  estimated  annual  income  from 
rents  would  be  £875,  leaving  an  annual  deficiency  of 
£45,  which  would  be  the  annual  charge  on  tine  rates. 
There  was  no  opposition  to  the  scheme,  and  the  recom- 
mendations of  the  committee  were  agreed  to. 

Uckfteld    R.D.C The   Housing  and   Town   Planning 

Committee  have  recommended  and  the  council  have 
confirmed  a  re    'lution  passed  al  tine  joint  meeting  of 
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the  Qckfield  and  Haidsham  councils  bo  promote  a  town 
planning  scheme. 
Wellington  (Salop)  U.D.C.— With  regard  bo  the  com- 
ix workmen's  hi  ra  s)  or, 
Mr.  George  Meek,  architect,  Manchester,  has  awarded 
prize  of  £10  10s.  for  the  best  design  bd  Mr.  E.  Hill, 
of  Norwich.    The  assessor  stated  thai  he  did  nol  think 
any  of  the  designs  could   be   buill    from   the 
-  ii   in.    From  10  per  cent  to  15  per  cent  might   be 
added  to  them,  unless  labour  and  mat*  i                    nuch 
cheaper  in  Wellington  than  in  Lancashire. 

PARKS  AND  OPEN  SPACES. 

East  Ham  T.C- The   estimate  of  the  borough   sur- 
veyor, Mr.  J.  E.  W.  Birch,  al   £673  for  laying  ou1  th 
recreation  ground   has  been  approved. 

Liverpool  T.C.— The  Parks  and  Garden  Committee 
have  approved  od  a  report  from  the  surveyor  as  to 
the  oost  of  acquiring  a  site  for  a  recreation  ground 
for  North  Scotland  Ward,  and  also  as  to  the  p 
bility  and  cost  of  acquiring  land  for  recreative  purposes 
in  Edge-hill,  Brunswick,  Vauxhall  and  (heat  George 
Wards. 

Manchester  T.C Last  year  some  land  adjoining  the 

waterworks  reservoir  at  Gorton,  let  at  an  annual  rei 
to  tenants,  was  taken  over  by  the  Parks  Committee 
at  the  same  rental.     The  Parks  Committee  have  since 
taken  over  from  one  of  the  tenants  a  field  of  5  a 
and  propose  to  take  a  further  area  and   to  lay  it  out 
as  playing  fields. 

Wallasey  T.C — The  Parks,  Pleasure  Grounds  and 
Allotments  Committee  recommend  that  an  application 
be  made  to  the  Local  Government  Board  for  sanction 
to  borrow  £6,470  for  She  pureh  tse  of  6-1,000  sq.  yds.  of 
land  between  Beaufort-drive  and  the  Wirral  Railway 
for  recreation   purposes. 

REFUSE  COLLECTION  AND  DISPOSAL. 

East    Crinstcad    U. B.C.— The    surveyor,    Mr.    W.    E. 

Woollam,  has  received  instructions  to  prepare  plans 
and  specifications  for  the  erection  of  a  refuse  de- 
structor, and  he  has  also  been  author,  ed  bo  visit  other 
towns  for  the  purpose  of  viewing  other  refuse  de- 
structors. 

Hampstead  B.C — It  has  been  resolved  to  undertake 
the  disposal  of  a  portion  of  the  house  refuse  of  the 
borough  by  rail  instead  of,  as  in  previous  years, 
entering  into  an  arrangement  with  a  contractor.  It 
is  stated  that  the  new  arrangement  will  result  in  a 
saving  of  £100  a  year. 

Lambeth  B.C — The  following  recommendations  of 
the  Wharf  and  Cleansing  Committee  have  been 
adopted:  (1)  That  on  the  expiration  of  the  present 
contracts  the  council  revert  to  its  former  practice  of 
collecting  the  house  refuse  from  the  Marsh,  Bishop's, 
Prince's  and  Vauxhall  Wards  by  its  own  men  and 
plant;  (2)  that  the  tender  of  Mr.  Chas.  M-urrell.  to 
provide  a  shoot  and  barge  away  therefrom  the  house 
refuse  from  the  wards  in  question,  at  Is  lid.  per  ton, 
for  a  period  of  two  years,  be  accepted;  (3)  that  the 
tender  of  Mr.  John  Cronk,  for  the  collection  and  dis- 
posal of  house  refuse  from  the  Stockwell  and  Brixton 
Wards,  for  a  period  of  two  years,  for  the  sum  of 
€9,000,  be  accepted,  and  (4)  that  the  tender  of  Messrs. 
Walter  Clarkson  &  Sons,  for  the  collection  and  dis- 
posal of  house  refuse  from  Heme  Hill,  Tulse  Hill  and 
Norwood  Wards  for  one  year,  for  £6,375,  be  accepted. 

ROADS  AND  MATERIALS. 

Aberdeenshire  C.C — At  a  recent  meeting  of  the 
County  Road  Board  a  report  was  submitted  with  re- 
gard to  the  applications  which  bad  been  made  for 
grants  from  the  Road  Board  towards  proposed  schemes 
of  road  improvement  in  tin  county.  In  connection 
with  the  reconstruction  of  the  Ballater  to  Braemr.r 
road,  the  board  had  intimated  a  grant  of  £2,036  to- 
wards the  nett  estimated  cost  of  £2,715,  being  the 
usual  three-fourths  of  the  cost.  With  regard  to  the 
revised  scheme  for  the  improvement  of  Oairnwell- 
road,  from  the  bridge  of  Aucballater  towards  the 
county  boundary  with  Perthshire,  the  board  had 
I  that  towards  the  gross  expenditure  involved 
by  the  scheme,  amounting  to  £2,350,  they  were  pre- 
pared to  make  a  grant  of  £1,600,  and  to  lend  the 
nee  of  C750  free  of  interest,  repayable  by  five 
equal  annual  instalments.  The  board  had  also  made 
a  grant  of  £255  towards  the  expenditure  incurred  by 
the  Aberdeen  District  Committee  in  connection  with 
road  improvements  carried  out  at  Bucksburn.  Bield- 
side,  and  Peterculter.  Thi.-  is  in  addition  to  the 
original  grant  of  £277  towards  the  same   work-. 


Aberdeen  T.C. — It  has  been  agreed  to  lay  a 
of  a  street  with  wood  paving  instead  of  granite,  the 
frontagers  agreeing  to  pay  the  difference  in  cost  be- 
tween wood  and  granite.  A  strong  plea  was  put  in  for 
of  the  new  silent  Hat  setts  which  are  in  demand 
for  street  paving,  and  it  was  urged  that  Aberdeen  as  the 
centre  of  the  granite  industry  should  not  take  any 
action  which  would  injuriously  affect  the  trade. 

Antrim  C.C. — At  the  quarterly  meeting  last  week  the 
county  surveyor,  Mr.  John  H.  Brett,  reported  that 
i-oad  works  projects  amounting  to  £57,325  appeared  on 
fhe  schedule  of  formulated  proposals,  but  of  fchoi 
sufficiently  advanced  to  be  dealt  with  at  present  the 
on  Mini  was  £46,200,  which  sum  is  made  up  of  £4,543 
for  new  roads  and  hill  cuttings,  £615  for  a  bridge,  foot- 
paths, and  minor  special  works,  £8,885  for  ordinary 
road  maintenance,  £27  955  for  direct  labour  road  main- 
tenance, and  £4,200  for  .-tram  rolling.  Applications 
for  a  year's  steam  rolling  had  been  made  and  granted 
in  all  the  rural  districts;  they  amounted  in  all  (in- 
cluding direct  labour  contingents)  to  £7,813,  which 
should  be  sufficienl  to  roll  in  about  160,000  tons  of 
road  metal.  The  expenditure  on  steam  rolling  for  the 
year  ended  December  31st  last  was  £7,314,  and  the 
quantity  rolled  in  was  approximately  150,500  tons. 
The  condition  of  works  and  performance  of  contracts 
during  the  past  quarter  were  generally  fair,  though 
there  were  main  exceptions;  the  weather  conditions 
bad.  The  direct  labour  undertakings  continue  satis- 
factory, and  the  county  steam-rolling  plant  has  been 
kept  fully  employed. 

Battersea  B.C. --It  has  been  agreed  to  incur  an  ex- 
penditure of  over  £30,000  for  the  purpose  of  remaking 
the  roads  throughout  the  borough.  The  Road  Board 
have  agreed  to  make  a  grant  of  £7,000  towards  the 
cost  of  the  scheme. 

Blackcock  (co.  Dublin)  U.D.C.— It  has  been  agreed  to 
widen  the  corner  of  the  main  road  between  Dublin 
and  bray  at  "  Artmqre,"  at  an  estimated  cost  of  £600. 

Bridlington  T.C — Land  is  to  be  purchased  along  the 
full  length  of  Cardigan-road  for  the  purpose  of 
widening  the  road  to  50  ft.,  at  a  cost  of  £600,  the  esti- 
mated cost  of  road  making  to  be  £3,965. 

Brighouse  T.C — It  has  been  decided  to  repave  Mill- 
lane  with  granite  setts  at  an  estimated  cost  of  £1540. 

Coventry  T.C — Property  valued  at  £3,000  is  to  be 
purchased  for  the  widening  of  High-street,  and  the 
estimate  of  £3,500  for  the  Leicester-street  improvement 
has  been  approved. 

Derby  T.C — Two  alternative  schemes  for  dealing 
with  Queen-street,  one  for  widening  the  thoroughfare 
and  the  other  for  making  a  new  street,  have  been 
drawn  up  by  the  Improvement  Committee. 

Dudley   T.C— The   Improvement    Sub-Committee   re- 
commend the  purchase  of  property  at  the  cor 
Hull-street  and  King-street,  for  the  sum  of  £1,000,  for 
the  purpose  o<f  street  improvement. 

Edinburgh  T.C — The  War  Office  have  agreed  to 
allow  the  corporation  to  take  certain  lands  off  Piers- 
hill  Barracks  for  the  widening  of  Restalrig-road  on 
the  understanding  that  the  War  Department  retain 
the  ownership  of  the  soil  and  that  the  corporation 
erect  a  new  wall  to  the  satisfaction  of  the  engineer 
of  the  Scottish  Command.— The  Streets  and  Buildings 
Committee  have  referred  to  the  burgh  engineer  a  pro- 
posal to  provide  a  footbridge  over  the  railway  from 
the  north  end  of  Tay-street  to  Dundee^street. 

Falkirk  T.C— £1,500  has  been  expended  upon  the 
purchase  of  property  for  several  street  improvements. 

Cainsborough  R.D.C.— At  Tuesday's  meeting  of  the 
council  the  General  Purposes  Committee  recommended 
the  acceptance  of  tenders  for  tar-macadam,  which 
showed  an  increase  of  9d.  and  lOd.  a  ton.  It  was 
pointed  out  that  there  was  a  saving  of  50  per  cent 
by  the  use  of  tar-macadam,  and  the  surveyor,  Mr.  R. 
Maxwell,  remarked  that  though  it  cost  25  per  cent 
more  to  lay,  the  life  of  the  road  was  from  ten  to  fifteen 
years  longer  in  rural  districts.  A  number  of  members 
1  the  use  of  tar-macadam  on  the  ground  that 
it  was  bad  for  horses  in  frosty  weather.  A  motion 
was  brought  forward  that  no  more  tar-macadam  be 
used,  and  this  was  carried  by  sixteen  votes  to  ten. 
It  was  asked  what  was  to  be  done  with  the  surfaces 
— .some  miles  in  length — already  covered  with  tar- 
macadam.  The  surveyor  replied  that  he  did  not  know. 
The  council  had,  in  five  minutes,  upset  the  scheme 
he  had  had  in  mind  for  years  of  tar-macadamising 
the  whole  of  the  rural  district. 

Hampton  Wick  U.D.C — The  surveyor,  Mr.  P,  Taylor, 
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has   been   auth   i   sed    I  i  obtain,  when    required,  2000 
wood  blocks  for  the  paving  of   Upper-road, 

Kent  C.C. — 1 1,  was  reported  at  the  council  meeting 
lecentiy  that  for  the  supply  of  hard  material  thirty- 
two  tenders  were  received  from  thirty  contractors. 
The  average  price  per  ton  of  the  60.349  Ions  recom- 
mended lor  acceptance  is  10s.  ll-34d  .  as  against 
10s.  3-12d.  last  year.  The  county  surveyor,  Mr.  H.  P. 
Maybury.  again  reported  favourably  upon  the  Kentish 
rag  tarred  macadam  already  laid.  Tenders  were 
therefore  invited  for  a  further  supply,  and  sixteen 
contractors  responded.  A  quantity  of  31,444  tons  is 
spted,  the  average  cost  (including  carriage  to 
of  user)  being  11-.  I0'08d.  per  ton.  an 
mcr,  I  2'48d.  over  last  year.    The  tenders  for  the 

supplj    ol   other  local   material  (untreated   Kentish   rag, 

Be  rock  and  fliimfcs)  also  showed  an  inc 
of  4"09d.  per  cubic  yard  over  last,  year's  prices,  the 
average  price  being  4s.  ll-36d.  per  cubic  yard.  The 
■  accepted  amount  bo  8,470  cub.  yds.  The 
■  u 1 1 1  of  material  recommended  for  purchase 
was  100,363  tons  ox  yards.  Application  is  to  he  made 
to  the  Road  Board  for  'contributions  amounting  to 
C17.IJ44  inwards  the  cost  to  lie  incurred  this  year  for 
the  tar-painting  >.f  main  road.-,  for  pilch-grouting  and 
foundation  work,  and  for  tar-macadam,  and  schemes 
are  to  lie  submitted  for  the  improvement  of  a  number 
of  roads  in  the  comity. 

Lambeth  B.C.— The  b  rrougb  em  c  and   surveyor, 

-Mr.  EL  C.  J.  Edwards,  recently  approached  the  Road 
Board,  and  it  is  reported  that  the  latter  are  disposed 
to  make  the  council  a  grant  of  £10,000,  and,  in  addi- 
lion.  are  prepared  to  sanction  a  loan  of  £17,009  at 
4  per  cent,  repayable  in  five  years.  The  amount  which 
it  is  proposed  to  expend  this  year  upon  the  roads  is 
excess  oi  the  amount  expended   last  year. 

Largs  T.C — The  quest  if  street  paving  was  dis- 

cussed  at  some  length  at  a  special  meeting  of  the 
council,  and  it  was  agreed  that  steps  should  be  taken 
iaths  at  present  unpaved  ox  unsuitably 
paved    within    t ': ,  e   e     of    the    town    properly   laid 

down  ■       v.  -ti,  t!,,.  v!,.„-  (,f  {ilp  council  taking 

over  the  maintenance  of  these  iu  future.  In  regaird 
to  the  streets  outside  the  central  district,  of  the  town, 
it  was  resolved  to  make  the  owners  of  property  put 
all  their  footpaths  in  repair. 

Leicester  t.C— A  sum  of  21,500  is  to  be  paid  for  land 
for  tiic  purpose  of  improving  London-road. 

Middlesbrough  T.C— Subject  to  the  Local  Govern- 
ment Board  sanctioning  a  loan,  it  ha.  ! n  decidedto 

pavi   ■  al-road  with  whinstone  setts  al  an  esti- 

I    e    St    of    £3920. 

Midlothian  C.C— The  council  last  week  discussed  the 

'i   whether  a   countj    road    surveyor  should   he 

app  tint   d    in    succ<       on     o    Hie     late     Air.    Robb,     » 

e  of  th  i  district  surveyors  should  be  made 

i     ■     ponsible,  in  the  meantime,  at  all  events,  to 

•  letter  from  Sir  George  Gibb, 

Road   Board,  to  < lolonel  Trotter,  was 

■■■■   the  appointment  of  a  county  sur- 

ion  a  motion  to  that  effect  was 

•   d. 

Norfolk   C.C.     At  the   meeting  ol   the    West    Norfolk 

Higiiw-i  H    was   reported   that  the   Bill 

I  tend  for  materials,  team 

for  i  a       riding    March,    MM  i. 

e  tender.-  foi  against 

tbirty-l  e,     ,     against   l~<h  an. I 

I    and    chalk  as   against 

fe    was  about   I-    a  ton 

higher   I  this    would   mean   an   in- 

:'       'I  by  this 

nmitti        Th        v  ould   be  a     mail   increase  in  the 

I  "  hen  t  lie  railway  ra* 

nd'te    would    be    brought 
From     Northumberland.     Tie      Co    ,,   .        granite    had 

'-'olic    Up   SO  ,  .  out    of   the     " 

in    freights    Kl  ni.n'i'o      could     not    get,    it. 

I  for  ii,o  various  article     bad  been  accepted. 

Northamptonshire   C.C. -An    application     bag    been 
R     id   !'    ard  for  a  grant  of  £4,125 
arri  main  road 

Nottingham  T.C.     !  ,  arrying  out  a 

n    Moimt--treei   and 
rred  to  the  1 

Oldham   T.C.     Upon   ;;  m     .f    Mi .   .'■ 

i     it  ha     beei 

.     ii 


time.  They  had,  he  stated,  twelve  months'  stock  of 
flags  on  hand.  Last  year  be  sent  out  21,000  yards  of 
Hags  and  they  bad  a   stock  of  over  21,000  yards. 

Plymouth  T.C — Several  private  street  improvement 
schemes  are  to  he  carried  cut  at  a  cost  of  £1,169,  and 
Sutton^road  is  to  be  reparod  at,  a  cost  of  £2,000. 

Stirlingshire  C.C — An  intimation  has  been  received 
that  the  Road  Board  grant  for  this  year  will  not  he 
less   than    £4,000. 

Stoke  Newington  B.C.— it  has  been  agreed  to  widen 
pari  of  Church-street  at  an  estimated  cost  of  £2,050. 

Taunton  R.D.C.-  With  reference  to  a  recommendation 
by  the  Finance  Committee  that  no  tar-spraying  he 
carried  out.  the'  chairman,  Mr.  R.  Bruford,  stated  that 
the  council  were  using  harder  material  for  the  road 
making,  and  with  the  weather  they  had  experienced 
fen-  the  las!  two  seasons  tar-spraying  was  money  more 
or  less  thrown  away.  The  council  decided  not  to  ask 
the  county  council  for  any  tar-spraying  in  that  coun- 
cil's district. 

SEWERAGE  AND  SEWAGE  DISPOSAL 

Chipping  Norton  T.C-  The  corporation  have  accepted 
tiie  scheme  of  Messrs.  Berrington,  Son  &  Watney,  of 
Wolverhampton  and  Westminster,  for  new  sewerage 
and  sewage-  disposal  works,  and  have  instructed  them 
to  prepare  the  necessary  plans  and  estimates  for  the 
Local  Government.  Board  as  soon  as  possible. 

Dunfermline  T.C. — The  council  have  approved  a  pro- 
posal to  borrow  a  sum  of  £90,000  for  the  'payment  of 
the  construction  of  the  new  main  sewer  to  the  Forth 
The  sewer  is  to  provide  drainage  for  the  Admiralty, 
for  the  new  town  of  Ro.-yth,  and  for  a  population 
estimated  at  6,000  resident  in  the  territory  under  the 
jurisdiction  of  the  Dunfermline  District  Committee. 
It  is  estimated  by  the  engineer,  Mr.  C.  R.  Llogg,  Glas- 
gow, that  the  cost  of  the  sewer,  subsidiary  mains, 
and  claims  for  wayleave  will  not  cost  more  than 
£100,000,  and  of  that  sum  the  Admiralty  contribute 
£10  000. 

Eastbourne  T.C. -Sewerage  works  are  to  he  carried 
out  at  Hampden  Park,  at  an  estimated  cost  of  £9,000. 

Eccles  T.C.  It  i,.  proposed  to  instal  additional  pump- 
ing machinery  at  the  sewage  farm,  at  a  cost  of  £2,600. 

Glasgow  T.C— The  new  ejector  chamber  at  Prince's 
Dock  was  formally  inaugurated  last  week.  Its  object 
is  to  lift  the  sewage  of  the  low-lying  portions  of  Govan 
into  the  main  sewer  in  the  Old  Govan-road.  along 
which  it  flows  westward  to  Shieldhall.  Messrs.  Crouch. 
Hogg  &  Easton  were  the  consulting  engineers,  and 
Mr.  F.  G.  Holmes,  formerly  burgh  surveyor  of  Govan, 
the  engineer.  Messrs.  Kinnear,  Moodie  &  Co.  wee 
i.lic  contractors  for  the  sewers  and  ejector  chamber,  the 
compressor  chamber  was  built  by  Mr.  Elphinstone 
Forrest,  and  the  plant  was  supplied  and  installed  by 
Messrs.  Daniel  Adamson  e:  Co.,  Dukinfield.  The  cost 
of  this  portion  of  the  scheme  is  fully  £7,000.  It  com- 
pletes not  only  the  south-side  drainage  scheme,  but 
that  for  the  whole  of  Glasgow,  the  total  cost  of  which 
has  been  about  £2,300,000. 

Cosport  U.D.C The  tender  of  Messrs.  Tom  Wilson 
&  Co.,  of  Bournemouth,  at  £3,623,  has  been  accepted 
for  the  extension  of  the  outfall  at  Stokes  Bay. 
the  plans  for  which  were  prepared  by  the  surveyor, 
Mr.  II.  Frost. 

Meltham  U.D.C— Sewerage  extensions  arc  to  he 
carried    out    at   a    cost    of    ec.OO. 

Plymouth  T.C  The  Works  Committee  have  decided 
to  carry  out  the  scheme  for  the  surface-water  drainage 
of  the  caste-  n  big  h  ti  -  I  dra  nag  i  area  of  t  tie  borough-, 
at  an  estimated  cosl  of  £1  1,000. 

Wigtownshire      C.C— A      comprehensive      drainage 

scheme   for   Portwilliam    has    been     prepared    by   Mr. 

John  D.  Parker,  of  Glasgow,  and   it  has  been   agreed 

To  accept  tic  tender  of  Messrs.   Brown  and   Kincaid. 

•a',  at    £1,585,   for  the   work. 

WATER,  GAS,  AND  ELECTRICITY. 

Bungay  U.D.C.     \   < imittee  has  been  appointed  to 

ci  a    der  tlhe  question  of  a  public  water  supply. 

Leeds  T.C.     I  h >rp&ration  are  about  to  enter  into 

an  agreement  with  the'  Wharfedale  Rural  District 
Council  for  the  supply  of  water  in  bulk  to  the  villages 
of  Askwith,  Weston,  Leathley  and  Clifton-with-Nor- 
rood    i"r  9d    per  l  ooii  gallons. 

Marylebone  B.C.     p  ha-  I  < le.   ded  to  extend  the 

I   "hling   area    at    an   estimated    COSt   of    £42,000. 


M  1R(  ii  7,  1913. 
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Riccall  R.D.C- The  Local  Government  Board  having 
id  i"  the  oo unci]  thai  a  water  supply  scheme 
for  the  Barlby  is  of  more  importance  to  the  district 
than  the  proposed  sewer  extension,  the  council  have 
deoided  to  abandon  the  drainage  scheme  for  the 
present,  and  to  consider  the  best  means  of  securing 
an  adequate  and  wholesome  supply  of  water.  The 
present  wati  r  supply  is  from  wells. 

Rochdale  T.C Electricity  extensions,  to  cosl  £20000, 

are  to  be  i  arri<  d  out. 

Ruthin  T.C— A  committee  has  been  appointed  to  go 
into  the  question  of  an  electric  installation  for  the 
town. 

Scarborough  T.C.  -It  lias  b  en  decided  to  spend 
nearly  £8,000  upon  improving  (he  supply  of  water 
I       a     tation. 

MISCELLANEOUS. 

Birmingham  T.C— The  Tramways  Committee  have 

agr 1   i"   increase  the  wages  of  the  conductors  and 

mghly  by  2s.  pei   n  e  k  per  man. 

Edinburgh  T.C-  A  new  motor  fire  engine  has  been 
purchased  by  the  corporation.  The  motor  is  petrol- 
driven,  and  four-cylinder  vertical  type. 
capable  of  developing  70  b.h.p.  A  speed  of  35 
per  hour  can  be  attained  on  the  level,  and  hills  with 
I  »  p  gradients  can  easilj  be  ascended  under  a  full 
load.  The  brakes  are  in  duplicate,  and  very  power- 
ful. The  pump  can  deliver  lr><'  gallons  to  500  gallons 
of  water  per  minute. 


PERSONAL. 


Air.  \Y.  T.  Lancashire  ci'tj  eng  tieet  of  Leeds,  has 
b  -  n  granted  an    aerease  od  salary  from  £700  to  £800 

a  year. 

Mr.  C.  Pursey,  surveyor  to  the  St.  Helens  (il  le  oi 
Wight)  Urban  District  Council,  has  been  appointed 
city  surveyor  oi   Well®,  Somerset. 

Mr.  G.  W.  Cross,  of  Tunbridge  \W1I-.  has  bei  n 
appointed  assistant  borough  surveyor  of  Richmond, 
SurJey,    at    a    .alary    of    £250  a  year. 

Mr.  Oswald  Hilton,  a  member  of  the  Poole  borough 
surveyor's     staff,     has    been    appointed 

ami  to  the  Watford  Upban  District  Council. 

Mr.  William  II.  Tillotson,  highway  surveyor  to  the 
B  y    Rural   Distriot  Council,  has  been   apj 

district  surveyor  oi  the  Watton  di  trid  under  the 
Norfolk  County  Council. 

Mr.  F.  W.  Cable,    •   socm.inst.c.e.,  deputy  en 

Coventry,   has    been    aipj ted   assistant    surveyor  to 

the  Westminsteir  city  Council.  The  General  Pur- 
poses C oittee  interviewed  eight  out  of  100  appli- 
cants, and,  in  addition  to  Mr.  Cable,  submitted  for 
the    consideration  of   the   council  the   names   of   Mr 

Han-old     B.      Hayes,     Assoc. m.inst.c.e.,     engineer 

assistant,  Wimbledon,  and  Mr.  C.  J.  Yorath, 
ASSOC.M.INST.C.E.,  deputy  engineer  and  surveyor, 
Acton.  Mr.  Hayes  obtained  second  place  in  the 
voting. 

Mr.  J.  W.  Newton  having  competed  twenty-five 
yeai  rice   as  borough   engineer  and  surveyor  of 

Aecrington.  was,  at  the  conclusion  of  last  M 
meeting  of  the  Town  Council,  presented  with  a  gold 
cigarette  case  as  a  memento  of  the  event.  In  miking 
the  presentation  on  behalf  of  the  members  Alderman 
Duckworth  remarked  that  Mr.  Newton  had  given  them 
tfhe  best  of  his  time,  thought,  ability  and  energy,  and 
had  not  spared  himself  in  the  interests  of  too  borough. 
His  work  bore  testimony  to  the  efficient  manner  in 
which   it   had   been  done. 


FOR    OTHER   ADVERTISEMENTS 


See  End  of  Paper. 


SUPERINTENDING  SANITARY  ENGINEER 
required  by  the  Gold  Coast,  Government.  Age 
36  to  45  Salary  £500— £20— £600,  and  a  duly  allow- 
ance of  £100  per  annum.  Free  quarters,  and  first - 
cla  i  ■  ages.  Pour  months'  leave  in  England  on 
full  pay  after  twelve  months'  service,  if  returning  to 
Colony.  Only  candidates  who  are  Corporate  Mem- 
bers of  the  institute  of  Civil  Engineers,  with  expe- 
rience of  drainage  work  im  tropica]  countries,  will  be 
red,  and  should  apply  .- *  once  to  the.  Crown 
Agents  for  the  Colonic-.  I  Whitehall-gardens, 
L Ion,  S.W.  (259) 


HINCKLEY  URBAN  DISTRICT  COUNCIL. 
The  Hinckley  Urban  District  Council  invite 
app]  cations  for  the  appointment  of  a  Temporary  Clerk 
of  Work-  in  connection  with  the  construction  of  a 
new  Alain  Out  tall  Sewer. 

h  i  anticipated  that  the  work  will  take  about  5 
moul  hs. 

Applicants  must  be  good  practical  men,  and  be 
between  the  age  of  35  and  15  years  ad  age,  and  must 
have  had  good  experience  in  this  class  of  work,  in- 
cluding the  laying  of  large  iron  pipes  and  concrete 
tub  s,  >Vc,  in  running  -and,  timbering  work,  &c,  and 
rl  aling  with  water  in  excavations,  and  should  also 
be  quite  capable  oi  setting  out  work,  taking  levels, 
and  measuring  up. 

The  person  appointed  will  be  required  to  work  al 
night  time  or  on  Sunday-  when  necessary  without  extra 
payment. 

The  .-alary  w  ll  be  al   the  rate  of  £3  3s.  per  week. 

Application's,  stating  age,  qualifications  and  ex- 
ce,  and  accompanied  by  not  more  than  two 
rccont    testimonial  i:    to  the    undersigned   on 

or  before  March  22,  1913. 

The  work  will  be  commenced  about  the  middle  of 
April  next. 

R      II.    CHI'M  P,    ASSOC.M.INST.C.E., 

Kngn r  and  Surveyor. 

Council  Offices, 
Hinckley. 

March  l.  1913.  (253) 


B 


OROUGH  OF  ROYAL  TUNBRIDGE  WELLS. 


BOROUGH    AND  WATERWORKS  ENGINEER'S 
DEPARTMENT. 


SECOND   ASSISTANT. 

The  Conned  are  prepared  to  cons  dor  applications, 
from  persons  between  fckte  ages  of  23  and  30  years, 
for  the  post  of  S  cond  \  ista.nl  in  the  Borough  and 
Waterw  i  The  person  to  be 

appointed  must  be  a  good  Draughtsman  and  possess 
practical  knowledge  of  the  work  of  a  Borough  Sur- 
veyor's Office.  He  musl  also  have  had  experience  in 
the   prep  '  Plans,  Quanl  ties    and   Estimates, 

and  m  the  use  of  the  Theodolite  and  Level.  Other 
|     l  will  be  given  to  Candi- 

date- holding  the  Diploma  oi  the  Institution  ,,[  Muni- 
cipal and  < 'ounty  Engini  ers. 

'>o\  rurther  information  may  1 btained  on  appli- 
cation to  Air.  W.  II.  .Maxwell,  ASSOC.M.INST.C.E., 
Borough  and  Waterworks  Engineer. 

Salary  commencing  at  £110  per  annum,  rising  b; 
annual    increments  of   £10  to  a   maximum   of  £140. 

Application  to  be  in  Candidate'.-  own  handwriting, 
and  to  state  age  pasl  experience  and  date  when 
duties  can  be  ed,  to  be  accompanied  by  copies 

of  not  more  than  three  testimonials,  to  he  sent  to 
the  undersigned  not  later  than  10  a.m.  on  Wednesday, 
the   19th  day  of  March.  1913. 


W.   C.   CK1PFS. 

Town  Clerk. 


Tunbridge   Wells. 
March  5,  1913. 


(249) 


pITY   OF   BIRMINGHAM. 
^      APPOINTMENT  OF  CLERK  (SHORTHAND- 
TYPIST). 

The  Public  Works  Committi  e  are  prepare  1  to  receive 

for   the   appointment  of   a    Clerk   (Male) 

in  the  City  Surveyor's  Secretary's  Office.    Applicants 

(whose  age  should  be  about 25)  musl  beg I  Shorthand 

Writers  and  Typists,  and    have    had    experience    in 
Correspondence  and  general  office  work. 

Salary  will  be  according  to  a  scale,  commem 
£60  at  20  years  of  age  and  rising  to  £110  at  25.  The 
Candidate  appointed  will  be  required  to  devote  the 
whole  of  his  time  to  the  service  of  the  Corporation, 
and  to  contribute  to  the  Superannuation  Scheme. 
Applications,  in  Cand  date's  own  handwriting,  stating 
age.  experience,  present  emp  03  tnent  and  .-alary,  and 
anied  by  copies  of  not  more  than  three  recent 
testimonials,  to  be  sent  to  tin     und  not  later 

than  Saturday,  the  15th   instant.    Ca  1  tig,  cithei 

y   or   indirectly,   will    he   a    disqualification. 

HENRY  E.  STILGl 

City  Engi]  ;  or. 

Council  Hou  e 
Birmingham. 

March  5,  1913.  (257) 
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THE    SURVEYOR    AND    MUNICIPAL 


March  7,  1913. 


COUNTY  BOROUGH  OF  BURNLEY. 
The  Corporation  of  Burnley  invite  applications 
for  the  appointment  of  Engineering  Assistant  in  their 
Borough  Engineer  and  Surveyor's  Department,  at  a 
wage  of  £2  10s.  per  week.  Candidates  must  have  a 
knowledge  of  sewerage  and  sewage  disposal  works, 
and  general  municipal  engineering  works. 

Applications,  in  Candidate's  own  handwriting,  stating 
age  and  experience,  and  accompanied  by  copies  of  not 
more  than  three  recent  testimonials,  must  reach  me 
on  or  before  Saturday,  the  22nd  instant,  the  applica- 
tions to  be  endorsed  "Engineering  Assistant." 

PEREGRINE   THOMAS, 

Town  Clerk. 
Town  Hall,  Burnley. 

March  5,  1913.  (264) 

rpRING   URBAN  DISTRICT   COUNCIL. 
TENDERS  FOR  MATERIALS. 
The   Council   invites    Tenders   for   the   Supply    and 
Delivery  of  Broken  Granite  and  Flints  as  and  when 
required  for  the  year  ending  31st  March,  1914. 

Full  particulars  and  Fomis  of  Tender  may  be  ob- 
tained on  application  to  the  undersigned. 

Sealed  Tenders,  accompanied  by  samples,  endorsed 
"Tender  for  Materials,"  must  be  delivered  to  me  not 
later  than  noon  on  Tuesday,  the  18th  March,  1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

S.  S.  GETTINGS,  assoc.m.inst.c.e., 

Surveyor. 
Surveyor's  Office, 
Tring. 

March  5,  1913.  (251) 


K 


IDDERMINSTER    RURAL    DISTRICT 
COUNCIL. 


HIGHWAYS  DEPARTMENT. 


TENDERS  FOR  ROAD  MATERIALS  FOR  THE 
YEAR  ENDING  31st  MARCH,  1914. 

The  above  Council  invite  Tenders  for  the  Supply  of 
Broken  Granite,  Granite  Screenings,  Broken  Slag  and 
Slag  Screenings,  delivered  to  the  various  stations  and 
wharves  in  the  district.  Sealed  Tenders,  endorsed 
"  Tender  for  Materials,"  to  be  sent  to  the  undersigned 
not  later  than  10  a.m.  on  Tuesday,  the  18th  day  of 
March.  1913,  from  whom  Specifications,  Schedules 
and  Forms  of  Tender  may  be  obtained. 

G.  J.  SHEPHERD, 

Surveyor. 
85  Chester-road, 

Kidderminster.  (256) 

EAST  BARNET  VALLEY  URBAN  DISTRICT 
COUNCIL. 

The  East  Barnet  Valley  Urban  District  Council  is 
prepared  to  receive  Tenders  for  the  supply  of  the 
undermentioned  for  one  year,  ending  March  31st,  1914 : 

Broken  Granite  or  Basalt  for  Roadways. 

Gravel,  Hoggin,  &c,  for  Roadways. 

Portland  Cement. 

Stoneware  Pipes. 

Tar-paving  Materials. 

Distilled   Tar,  or  other   Bituminous   Substance,   for 
Road  Surfacing. 

Brooms. 

Forage. 

Horse  Hire  and  Cartage. 

Specifications  and  Form  of  Tender  can  be  obtained 
on  application  to  Mr.  Henry  York,  c.e.,  Surveyor  to 
the  Council. 

Tenders  must  be  on  the  Forms  supplied,  and  de- 
livered at  the  Council  Offices,  addressed  to  the  Chair- 
man of  the  Council,  not  later  than  12  noon  on  Tuesday, 
the  18th  March,  1913. 

Samples  of  Materials  must  be  deposited  with  the 
Tend 

The  Contractor  or  Contractors  will  be  required  to 
pay  the  local  rate  of  wages  prevailing  in  the  district 
for  the  fame  class  of  work  for  which  his  Tender  is 
accepted. 

The  Council  do  not  bind  themselves  to  accept  the 
'  or  any  Tender. 

T.  A.  BUCKLEY, 

Clerk. 

on-road.  New  Barnet. 

h   5.   1913.  (258) 


pOLWYN     BAY     AND     COLWYN     URBAN 
v^  DISTRICT  COUNCIL. 


PROMENADE  WORKS. 


TENDERS 

are  invited  for  the  Promenade  Extension  Works  at 
Rhos,  Colwyn  Bay,  to  include  the  provision  of  all 
Labour  and  Materials,  the  Erecting  of  Sea-wall,  the 
Construction  of  Slipway,  &c,  and  the  carrying  out  of 
other  Works  connected  therewith  for  the  Urban  Dis- 
trict Council. 

Plans,  Sections  and  Drawings  may  be  seen  on  appli- 
cation at'  the  Office  of  Mr.  William  Jones,  Assoc. m. 
inst.c.e.,  Engineer  and  Surveyor  to  the  Council,  from 
whom  a  printed  copy  of  the  Specification,  Bill  of 
Quantities  and  form  of  Tender  may  be  had  upon  the 
deposit  of  a  £5  Bank  of  England  Note,  which  will  be 
returned  after  a  Tender  has  been  accepted  to  every 
person  who  has  sent  in  a  bond-fide  Tender  in  accord- 
ance with  the  printed  instructions. 

Tenders  to  be  sent  in  und^r  seal,  and  endorsed  with 
the  words  "Tender  for  Promenade  Extension,"  and 
to  be  delivered  to  the  under signed  by  12  noon  on 
Tuesday,  the  1st  of  April,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

JAMES    AMPHLETT, 

Solicitor  and  Clerk  to  the  Council. 


Council  Offices, 
Colwyn  Bay. 

March  5,  1913. 


(250) 


T 


ILBURY   URBAN   DISTRICT   COUNCIL. 
GENERAL  STORES. 


The  Urban  District  Council  of  Tilbury  invite 
Tenders  for  the  Supply  of  the  following  Articles  for  a 
period  of  one  year  from  April  1,  1913: — 

No.    1.     Stoneware   Pipes,    Bends,    Gullies,   &c 

No.    2.    Ballast,  Sand,  Hoggin. 

No,    3.    Bricks. 

No.    4.    Castings,  Ironmongery,  Tools,  &c. 

No.    5.    Cement. 

No.    6.    Kentish    Rag    Stone. 

No.    7.    Guernsey   Granite. 

No.    8.    Coal  and  Coke. 

No.    9.    Uniforms,  Oilskins,  &c. 

No.  10.  Sewermen's  and  Firemen's.  Bool-  and  Re- 
pairs to   same. 

No.  11.    Steam   Rolling. 

No.  12.    Disinfectants. 

Forms  of  Tender  may  be  obtained  upon  application 
to  Mr.  S.  A.  Hill-Willis,  Surveyor  to  the  Council, 
Tilbury,  on  and  after  Friday,  March  7.  1913. 

Tenders,  endorsed  as  stated  on  forms,  to  be  delivered 
to  my  Office  not  later  than  5  p.m.  on  Monday,  17th 
March,  1913. 

The  Council  will  not  be  bound  to  accept  the  lowest 
or  any  Tender. 

(By  order) 


THOS.   A.    CAPRON, 

Clerk  to  the  Council. 


Council  Offices, 
Dock-road, 
Tilbury. 
March  4, 


1913. 


(252) 


A  CTON   URBAN   DISTRICT   COUNCIL. 
^-  TAR-SPRAYING     ROADS. 

Tenders  are  invited  for  the  Tar^spraying  of  about 
100,000  .square  yards  of  Flint  and  Granite  Carriage- 
way within  the  district. 

Particulars  and  form  of  Specification  and  Tender 
may  be  obtained  on  application  to  the  Surveyor  to  the 
Council. 

Tenders,  endorsed  "Tar-spraying,"  to  be  delivered 
to  me,  the  undersigned,  not  later  than  3  p.m.  on 
Tuesday,  the  18th  instant. 

The  council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender,  and  canvassing  the  Members 
or  Officers  of  the  Council  either  directly  or  indirectly 
will  disqualify. 

WM.    HODSON, 

Clerk  to  the  Council. 

Council  Offices, 

Wi  1 1  c.bcsler-street, 
Acton,  W. 

March  4,  1913.  (255) 
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ECONOMY  IN  REINFORCED  CONCRETE  DESIGN. 


Mr.  John  A.  Davenport,  a.m.inst  c.e.,a1m.i.mech.e.) 
was  tli,.  reader  at  a  paiper  on  1 1  .,■  above-mentioned 
subject  .-it  a  meeting  oi  the  Concrete  Institute  last 
week 

The  question  of  economy  in  reinfoo^eed -concrete 
desrigm  might,  said  the  author,  be  discussed  woton  re- 
gamd  to:  (1)  The  engineering  stiucture,  (2)  the  archi- 
tectural structure,  and  the  two  sets  of  conclusions 
might,  oir  might  not  coincide.  Tin-  completed  engi- 
neering stouctu/re  was  a  skeleton  frame,  without  any 
architectural  finishes,  embellishments,  fittings,  &c. ; 
while  the  completed  architectural  structure  was  the 
engineering  structure  made  ready  for  use  and  pre- 
sentable bo  tlio  eye  by  the  addition  oi  finishes,  fittings, 
embellishments,  &c.  There  were,  of  course,  cerium 
truetures  such  as  retaining  walls,  bunkers,  harbour 
works,  &c,  which  aire  engineering-  structure-  pu 
and  simply,  and  could  not  well  be  considered  from 
an  architectural  point  of  view.  But  it  was  the  object 
of  the  paper  to  deal  chiefly  with  the  structures  com- 
posed of  beams,  columns,  slabs,  and  walls,  which 
came  under  the  head  of  architectural  structures.  The 
moat  economical  reinforced  concrete  engineering 
structure  would  have  a  certain  arrangement  of  slabs, 
beams,  columns,  &c,  with  definite  percentages  of  rein- 
forcements, such  arrangement  and  percentages  having 
been  determined  with  due  regard  to  the  loading,  with 
a  view  of  producing  the  cheapest  possible  skeleton 
structure.  This  result  would  probably  be  attained 
by  keeping  the  slab  thicknesses  small  by  the  intro- 
duction of  beams,  by  keeping  I -  deep  and  nar- 
row, and  by  having  the  size  of  columns  (probably  all 
different)  just  'sufficient  to  carry  the  loads.  The' 
adoption  of  such  a  scheme  would  result,  as  already 
stated,  m  the  mos1  economical  engineering  structure; 
tut  if  they  considered  the  salient  engineering  points 
from  an  architectural  point  of  view,  they  might  find 
Hi"  nett  results  .economical  in  some  cases  and  verj 
uneconomical  in  others.  Generally  speaking,  it  was 
economical  to  reduce  the  thickness  of  the  slabs  by 
introducing  beams  and  keepnng  the  spans  small. 
Now,  it  often  happens  'that  beams  running  across 
ceilings  required  special  finishes,  cornices,  &c,  and 
the  amount  saved  on  the  engineering  structure  might 
be  much  less  than  the  extra  cost  of  architectural 
finishing.  The  adoption  of  uniform  column  sizes 
might  be  more  economical  ultimately,  for  the  sam 
reason.  Again,  deep  and  narrow  beams  were,  gene- 
rally speaking,  mosl  economical  from  an  engineering 
point  of  view;  but  they  did  not  conduce  to  efficient 
lighting-  and  ventilating,  and  it  might  cost  more  to 
get  these  necessary  properties  than  the  amount 
on  the  skeleton  structure. 

In  order  to  design  economical  reinfoToed-eoncrete 
structures  many  factors  had  to  be  considered,  some 
■of  which  varied  in  all  cases,  but  there  were  three 
fundamental  points  which  influenced  all  structures 
in  the  same  way,  and  these  were:  (1)  The  effect  of 
beam  section  on  economy;  (2)  the  effect  of  percentage 
steel  on  economy;  (.3)  the  effect  of  lay-out  or  arrange- 
ment of  beams,  columns,  &c,  on  economy. 

In  dealing  with  the  first  factor,  the  relative  econo- 
mies of  singly  reinforced  T  beams  and  singly  and 
doubly  reinforced  plain  beams,  as  regarded  the  ratio 
of  breadth  to  depth,  were  discussed.  The  meaning  of 
the  second  and  third  factors  being  self-explanatory 
were  not  further  explained. 

The  total  cost  of  any  reinforeed-concrete  structure, 
whether  a  single  slab,  column,  a  whole  floor,  or  a 
complete  frame,  would  be  the  sum  of  the  total  costs 
of  the  three  items — concrete-,  steel,  and  centering — 
and  these,  in  their  turn,  would  depend  upon  the  unit 
costs..  Now,  these  unit  costs  would  vary  for  different 
parts  of  the  one  complex  structure,  but  not  for  any 
single  member;  so  that  while  a  mathematical  ex- 
pression for  a.  single  member  was  possible,  it  would 
be  impossible,  owing  to  the  very  large  number  of 
variable  quantities  involved,  to  deduce  a  mathemati- 
cal general  expression  for  all  classes  of  structure, 
simple  and  complex.  Any  attempt  to  deal  with  the 
subject  of  economy  mathematically  could  only  lead 
to  ambiguity  and  vexation.  It.  was,  however,  pos- 
sible to  deal  with  the  subject  by  taking  different 
arrangements,  percentages,  &c,  and  by  calculating 
the  cost  of  the  various  items,  the  required  totals 
oould  be  obtained  by  summation.  That  method 
appeared  at  first  sight  to.  be  rather  formidable,  but 
by  a  suitable  arrangement  of  the  work  it  would  be 
found  that  the  difficulty  is  more  apparent  than  real. 
The  conclusions  from  Tables  I.,  II.  and  III.  of  the 


paper  might,  said  the  author,  be  summarised  as  fol- 
low - 

(o)  Reinforeed-concrete  I  beams,  correctly  designed, 
with  the  total  depth  three  times  the  breadth  of  web, 
are  more  economical  than  any  othei  section  for  all 
values  of  unit  cost  and  loading. 

(b)  For  plain  beams,  reinforced  in  any  way  whatever, 
the  most  economical  ratio  of  depth  to  breadth  is  3 
for  all  values  of  unit  cost  and  loading. 

(<■)  For  singly  reinforced  plain  beams,  the  most 
economical  reinforcement  percentage  runs  from  f  to 
1/2  for  all   values  of  unit  cost  and  loading. 

(d)  For  doubly  reinforced  plain  beams  the  most 
economical  reinforcement  percentage  is  1,  with  equal 
tension  and  compression  steel,  for  all  values  of  unit 
cost  and  loading. 

(e)  Plain  beams  doubly  reinforced  may  lie  more 
economical  than  similar  beams  singly  reinforced,  the 
relative  economies  depending  upon  the  values  of  unit 
cost  and  ratio  of  depth  to  breadth  of  section,  but  not 
to  any  appreciable  extent  upon  the  loading. 

The  foregoing  conclusions  were  quite  independent 
of  any  economies  effected  by  adopting  uniform  sec- 
tions throughout  a  design. 

The  results  of  Tables  IV.  and  V.  were  summarised 
by  the  author  as  follows:  — 

i/i  For  ordinary  value-  of  unit  cost  square  columns, 
helically  reinforced,  are  most  economical  of  cost  when 
the  diameter  of  lateral  is  small,  the  pitch  of  lateral 
IS  0/2  the  breadth  of  core,  and  the  percentage  longi- 
tudinal steel   is  high. 

(.'/)  Increased  economy  of  cost  will  result  from  the 
use  of  longitudinal  reinforcement  having  a  lower  yield 
point  than  ordinary  mild  steel,  provided  .such  material 
be  cheaper  than  mild  steel. 

(//)  The  greatest  economy  of  space  is  obtained  by 
using  large  diameter  laterals,  pitched  at  0-2  the  breadth 
of  core,  and  a  high  percentage  of  longitudinal  rein- 
forcement. 

Summarising  the  conclusions  drawn  from  the  re- 
maining tallies   the  author  said:  — 

lit  \  rational  arrangement  of  slab-  and  beams  sup- 
ported by  columns  is  more  economical  than  slabs 
supported  by  beams  only. 

(./')  A  low-percentage  -lab  reinforcement  is  more 
economical  than  a  high  percentage. 

(/■)  A  thin  slab  is  more  economical  than  a  thick 
slab. 


RANSOME-verMEHR  MACHINERY. 


The  Ran-ome-verMehr  Machinery  Company, 
Limited.  Brunswick  House,  Westminster,  S.W.,  have 
issued  a.  new  illustrated  catalogue  in  which  are  given 
particulars  of  their  patented  concrete  mixers,  steel 
sheet  piling,  pile  extractors,  aggregate  conveyors, 
stone  dryers,  and  tar-macadam  mixers.  Tin;  infor- 
mation has  been  brought  very  carefully  up  to  date; 
at  the  same  time  an  endeavour  has  been  made  by 
the  division  of  the  contents  of  the  catalogue  into 
sections  to  make  it  possible  for  those  interested  in 
concrete  mixers — which  are'  mainly  dealt  with — to  ascer- 
tain readily  the  details  and  particulars  with  regard  to 
tiny  size  and  type  of  machine  which  may  appeal  to 
them.  The  figures  given  in  the  catalogue  are  likely 
to  be  of  considerable  value  to  all  users  of  concrete, 
and  the  manner  in  which  the  various  dimensions  and 
weights  have  been  tabulated  allows  of  very  easy  re- 
ference. Among  the  users  of  the  firm's  mixers  may 
be  mentioned  the  Admiralty,  the  War  Office,  and 
several  of  the  British  Colonial  Governments,  tlio 
Associated  Portland  Cement  Company,  Limited,  the 
Derwent  Valley  Water  Board,  and  numerous  large 
engineering  and  building  firms,  including  Sir  John 
Jackson,  Limited.  Messrs;  S.  Pearson  &  Son,  Limited, 
Holloway  Bros.  (London),  Limited,  and  Easton  Gibb 
&  Son,  Limited.  At  Rosyth  naval  base  Me.-srs.  Easton 
Gibb  iV-  Son,  Limited,  have  used  over  500  tuns  of  the 
company's  steel  piling,  while  700  tons  of  -the  material 
are  being  employed  in  connection  with  the  Pout  of 
London  Authority  dock  extensions. 

The  Ransome  pile  extractor,  which  is  among  the 
appliances  described  in  the  catalogue,  is  an  entirely 
new  invention.  The  machine  works  by  steam  power 
on  the  lines  of  a  steam  hammer,  but  delivers  an  up- 
wind blow,  which  is  transmitted  through  side  links 
to  the  pile  These  extractors — mime  of  which  are 
being  operated  at  Rosyth — are  pulling  daily  12-in.  by 
12-in.  timber  piles,  with  a  penetration  of  35  ft.  into 
the  ground,  in  an  average  time  of  two  minutes. 
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FLUXPHALTE 


AS  A  ROAD   DRESSING  AND 
BINDER. 


The  ideal  material  for  a  road  dressing  and  hinder 
'timed  to  be  provided  by  a  pure  Mexican  asphalt 
whtch  is  being  offered  to  surveyors  by  the  Anglo- 
Mexican  Petroleum  Products  Company,  Limited, 
under  the  trade  name  of  " Fluxphalte."  This  is  a 
native  liquid  asphalt  of  which  there  aire  vast  supplies 
owned  by  the  Mexican  Eagle  Oil  Company,  Limited, 
who  have  spent  years  of  careful  investigation  in  per- 
fecting the  methods  of  refining,  with  a  view  to 
marketing  the  product  for  road  purposes. 

"  Fluxphalte  "  -  nf  which  a  constant  and  abundant 
supply  is  guaranteed — is  stated  to  contain  over  65  per 
of  pure  bitumen,  and  special  attention  is  drawn 
by  the  supplying  company  to  its  high  cementing 
value.  To  quote  from  a  booklet  lately  issued  by  t In • 
firm,  "Fluxphalte  not  only  -acts  as  a  dressing,  but 
possesses  the  qualities  of  an  asphaltic  binder,  im- 
proving the  wearing  surface  and  durability  of  the  road 
after  its  application."  Costing  practically  no  more 
than  tar,  the  material  is  claimed  to  be  just  as  easily 
applied,  while  being  immensely  superior  in  its  re- 
sults, and  ir  has  the  further  advantage  that  it  con- 
tains no  poisonous  elements  of  a  soluble  character 
which  can  be  washed  off  by  rain  into  rivers  and 
streams. 

"TFluxphalte  "  is  heated  in  the  ordinary  way,  and 
applied  either  by  spraying  machines  or  with  brushes, 
according  to  the  length  of  the  road  being  treated. 
Surveyors  accustomed  to  the  use  of  tar  or  similar 
products  will  require  no  elaborate  instructions  for 
its  use,  and  the  following  actuaries  cover  all  that  is 
required  to  be  said  mi  the  subject.  The  first  essential 
matter,  the  importance  of  which  is  strongly  empha- 
d,  is  that  the  road  should  be  (absolutely  dry,  not 
merely  on  the  surface,  but  to  the  depth  of  Jut. 
Before  applying  "Fluxphalte,"  the  road  to  be  treated 
should  be  thoroughly  cleaned,  all  mud  and  dusl 
being  vigorously  swept  away  so  as  to  leave  the  surface 
metal  visible.  For  this  purpose  a  rotary  house- 
machine   brush   is   most  suitable. 

•'Fluxphalte,"  -owing  to  its  high  cementing  value, 
will  grip  the  surface  with  great  tenacity  and 
penetrate  the  interstices  if  the  road  isi  cleaned  in 
the  above  manner  before  it  is  applied.  After  the 
application  of  the  material,  which  will  be  found  to 
cover  approximately  about  5  yds.  to  every  gallon 
used,  the  road  should  be  well  sprinkled  with  coarse 
grit  or  clean  dry  chippings,  -J-in.  to  |4n.  being  the 
most  suitable  size.  This  should  be  spread  evenly, 
and  a  ton  of  chippings  should  hi1  made  to 
■i  between  200  sq.  yds.  and  300  sq.  yds.  of  road 
surface.  When  this  has  been  done  traffic  may  be 
allowed  tit  once  over  the  section  so  covered,  and  sur- 
veyors will  find  it  advantageous  to  treat  the  ioad 
half-width-  at  a  time.  After  a.  few  hours'  traffic  the 
"Fluxphalte"  may  show  through  in  places,  when  a 
:d  application  of  chippings  at  such  points  is 
desirable. 

When  "Fluxphalte"  is  applied  by  hand  it  should 
1,  •  poured  on  to  the  road  from  cans  or  buckets  and 
well  brushed  out.  care  being  taken  to  spread  the  road 
dressing  a-  evenly  as  possible.  Better  results  are, 
however,  stated  to  be  secured  when  any  of  the  usual 
tar-spreading  machines  are  available   lor  spraying. 

[nquiri  anrples    and    quotations   are  invited 

from    surveyors   and   other-    interested   in    roads,  and 

Id  be  addressed  to  the  Anglo-Mexican  Petroleum 

P  Company,    Limited,    Asphalt    Department, 

Fin-burr  Court,  London,  E.G. 


The  Development  of  Klngsway.— Kingsway  has  bean 
"filling  up"  steadily  for  some  time  past,  and  its 
rapid  develc-pmeotrl  into  one  of  the  important  business 
ghfares  of  London  was  further  illustrated  last 
week  when  S  r  Herbert  Marshall,  j. p.,  of  Leicester, 
and  Regent  II  pened  the  extensive  new 

the    Dictaphone    Company,    formerly    of 
Oxford-street.    Many  well-known  London  businessmen 

f; ie-  invitation  of  the  managing  director, 
Ir.  Thomas  Dixon,  and  an  interesting  feature  of  the 
ceremony  wa  >ipt   by  wireless   of  a    n 

of  congratulation  from  Mr.  Marconi,  who  bag  at 
lia  .  House,  in  the  Strand,  one  od  the  largest 
Dictaphone  installations  in  the  country.  The  com- 
pany'- new  office-  are  a  mode]  of  modern  business 
equipment,  and  the  problems  of  light  and  ait  space 
have  been  carefully  studied. 


A  GREAT  BRIDGE   BUILDER. 


THE  LATE   SIR  WILLIAM   ARROL. 

Sir  William  Arrol,  whose  death,  following  an  opera- 
tion, occurred  on  the  20th  ult.  at  Glasgow,  began 
life  as  a  piecer  in  a  cotton  mill.  At  the  age  of 
fourteen  he  was  apprenticed  to  a  blacksmith  and 
engineer  at  Paisley,  and  at  the  expiration  of  his 
indentures  he  obtained  further  experience  in  various 
places  both  north  and  south  of  the  Border,  and  ulti- 
mately, at  the  age  of  twenty-four,  became  a  foreman 
at  Messrs.  R.  Laidlaw  &  Sons'  boiler  and  bridge  yard 
in  Glasgow.  Five  years  later  lie  had  saved  £85  from 
his  weekly  wages.  With  this  .small  capital  he  decided 
to  start  business  on  his  own  account  in  Glasgow  as 
a  contractor  for  the  making  of  boilers  and  girders. 
It  was  a  sitruggle  at  first,  but  his  qualities  of  inven- 
tion, perseverance  and  resource  stood  him  in  good 
stead,  and  in  1871  his  business  had  so  much  expanded 
that  d  was  necessary  to  remove  to  larger  premises. 
Here  he  founded  the  business  now  carried  on  as  Sir 
William  Arrol  &  Co.,  engineers.  He  specialised  in 
bridge  work,  and  in  the  course  of  his  career  his 
firm  erected  the  present  Tay  Bridge,  the  Forth  Bridge, 
till  the  main  aqueducts  and  many  swing  bridges  over 
the  Manchester  Ship  Canal  and  the  steelwork  of  the 
Tower  Bridge,  one  of  their  most  recent  'undertakings 
of  importance  being  the  widening  of  Blackfriars 
Bridge,  London. 

Sir  William  Arrol  ceased  to  take  an  active  part  in 
the  management  of  his  business  after  the  opening  of 
tiie  Forth  Bridge.  He  was  elected  Unionist  M.P.  for 
South  Ayrshire  in  1895.  and  sat  until  1906.  He  was 
thrice  married— in  1864,  1905  and  1910— on  the  last 
occasion,  then  aged  seventy-two.  to  a  London  lady, 
Miss  Robertson,   who  survives  him. 


THE   DUBLIN  VACANCY. 


The  Dublin  Corporation  in  committee  have  reported 
as  follows  with  reference  to  the  filling-up  of  the 
borough  surveyorship  and  applications  for  the 
vacancy  by  Mr.  Buckley  and  Mi'.  Henry  Allen : 
"  Having    carefully    considered     these     matters,   your 

i tnittee    recommend    that   the    council   direct   the 

insertion  of  an  advertisement  for  candidates  to  fill 
the  position  of  borough  surveyor,  the  salary  and. 
duties  to  be  the  same  as  those  which  governed  the 
appointment  to  the  -said  position  of  the  late  borough 
surveyor  the  salary  to  be  £800,  rising  by  increments 
of  £50  per  annum  to  £1,000." 


The  Housing  Question  in  Wales.— At  a  recent  sit- 
ting at  Cardiff  of  the  Welsh  Housing  Confer- 
ence a  discussion  took  place  regarding  the  suggested 
amendment  of  the  Housing  and  Town  Planning  Act 
so  as  to  allow  of  the  introduction  of  the  Irish 
Labourers'  Dwellings  Acts  into  Wales.  General  agree- 
ment was  expressed  with  the  proposal,  but  no  resolu- 
tion was  passed.  A  suggestion  by  Alderman  Phillips, 
of  Neath,  for  the  formation  of  a  Welsh  National 
Advisory  Committee  on  Housing  was  favourably 
received. 

Mr.  Henry  Vivian  and  Insane  By-laws.— Mr.  Henry 
Vivian,  in  his  address  as  chairman  at  the  annual 
meeting  of  the  Co-partnership  Tenants  last  week, 
stated  that  tlic  progress  of  the  garden  suburb  move- 
ment was  continually  hampered  by  the  insane  by- 
laws which  existed  in  some  parts  of  the  country. 
Many  of  these  neither  accorded  with  common  sense, 
public  interest,  nor  private  profit.  In  one  district, 
lor  example,  there  was  a  by-law  against  building 
hollow  walls,  which  every  competent  authority  re- 
giarded  as  one  of  the  best  preventatives  of  dampness 
in  houses.  Another  city  authority,  under  its  statu- 
tory obligations,  had  involved  the  movement  in  de- 
voting strips  of  land  to  36-ft.  roads  which  were  not 
100yds.  in  length  and  led  nowhere,  not  even  to  the 
front  or  back  door  of  a  single  house.  The  roads  were 
absolutely  useless,  and  merely  burdened  the  cost  and 
deteriorated  the  estate  plan.  True,  these  provisions 
were  defended  by  no  one,  and  why  they  continued 
to  be  imposed  on  and  by  an  intelligent  community 
was  a  mystery  to  him.  It  was  high  time  that  the 
Local  Government  Board  took  some  action  in  the 
matter  and  co-ordinated  the  by-laws  of  the  country 
in  accordance  with  common  sense  and  modern  needs 
and  requirements. 
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ENAMELLED   FIRECLAY   SANITARY   WARE   AND 
FITTINGS. 


Vie  ars.  W.  R.  Pickup  &  Co.,  Limited,  have  pre- 
pared a  sumptuous  catalogue  and  price  list  of  their 
enamelled  fireclay  samitarj  ware  amd  fittings.,  com- 
prising the  well-known  productions  of  the  old- 
established  Pearl  Brook  Works,  Honvich,  the  pro- 
prietorship of  which  has  passed  Into  their  hands  since 
the  previous  catalogue  was  issued  by  their  predece 
soxs,  Messrs.  0.  cV  D.  Musgrcave,  Limited.  The 
publication,  which  is  strongly  bound  in  cloth  covers, 
is  most  conveniently  .arranged  for  reference,  a  thumb- 
index  rendering  it.  possible  to  turn,  at  once  to  amy  of 
its  naif-dozen  sections— which  deal  respectively  with 
baths,  urinals,  closets,  sinks,  lavatories,  and  hospital 
specialities.  The  inifofrmatioin  which  is  given  with 
regard  to  the  varmii,,  airtidles  is  admirably  complete, 
and  presented  in  a  manner  which  does  credit  to  those 
responsible  Eor  the  compilation  of  -the  catalogue — a 
copy  of  which  should  be  in  every  municipal  engineer's 
and  contractor's  offiee. 


"Rocmac"  in  Scotland. -Feeble,.  Town  Council  at 
their  last  meeting  decided  upon  the  use  of  Rocmac 
in  completing  the  relaying  of  tlie  Northgate  and  in 
the  paving  of  the  centre  of  the  High-street  of  that 
town.  Bailie  Forrester,  in  moving  the  recommenda- 
tion, sadd  he  thought  that  anyone  who  had  made  a 
carefufl  study  of  Rocmac  in  the  Northgate  would 
agree  that  it  had  been  from  almost  every  point  of 
view  a  success'.  That  success  would  he  complete,  he 
considered,  when  the  whole  of  the  Northgate  was 
laid  with  the  material  The  surface  would  be  durable 
and  clean  in  winter,  and  if  it  were  afterwards  de- 
cided to  tar-spray  it  in  summer  it  would  be  abso- 
lutely free  from  dust  and  noise.  Moreover,  Rocmac 
made  crossings  unnecessary,  because  there  would  he 
a  clean  street  in  the  worst  of  weather.  Bailie 
Balling  agreed  that  the  .paving  had  been  an  unquali- 
fied success,  and  another  member,  referring  to  the 
section  .already  laid  in  the  Northgate,  asserted  that 
tlie  roadway  was  as  good  to-day  .as  when  it  was  con- 
structed. Although  it  was  dear  to  begin  with,  m  flue 
long  inn  it.  would  be  one  of  the  cheapest  road-  they 
could   make. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.   R.  J.   Thomas,  .M.iNSi.c.E., 
County   Surveyor,   Buckinghamshire. 


EASTERN  DISTRICT. 

District    Chairman:     Mr.    Alfred    Fidleh,    m.inst.c.e., 
Northampton. 
An    Eastern    District  meeting  is   to  be  held    at    the 
new  offices  of  the  institution,  92  Victoria-street,  West- 
minster, to-morrow   (Saturday). 

Programme. 
8  p.m.— Meet  at  the  offices  of  the  institution.  92  Vic- 
toria-street,  Westminster,   to   consider   nomi- 
nations of  district   representatives. 

Discussion    on   points   of   interest   or   diffi- 
culties arising    in    the    ordinary  course    oi 
practice. 
E.  J.  Elford,  m.inst.c.e.,         A.  Fidler.  m.inst.c.e., 
Hon.   District  Secretary,  District   Chairman, 

Borough  Engineer.  Borough  Engineer, 

^outhend-on-Sea.  Northampton. 

NORTH-EASTERN  DISTRICT. 
A  meeting  of  the  members    of    the    North-Eastern 
District  will  be  held  in  Leed-  to-morrow  (Saturday). 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL    MEETING:    ALTERATION    OF    DATE. 

The  date  of  the  .annual  meeting  of  the  institution 
has  been  altered  from  July  23rd-26th  to  July  16th- 
19th. 

SCOTTISH    MEETINC. 
A  meeting  of  the   institution  will   be   held    in   the 
Scottish  District  ait  Dundee  on  June  6th  and  7th. 
By  order  of  the  Council, 
Thomas  Cole, 
11  Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

President — Mr.    Frank    Latham,    m.inst.c.e.i.,    f.s.e., 
Borough   Engineer   and    Surveyor,   Penzance. 


COUNCIL     MEETINCS. 

The  following  council  meetings  have  been  arranged: 

March  26th,   London;    April  30th,  London;    May  31st, 

Manchester;   June  28th,  London;   July  80th,  London. 

CENERAL    MEETINC. 

A   visit  will  be  paid  to  the  Building  Exhibition  at 
Olympia   on   April   12th,   by   kind   permission   of   the 
promoters.    Full  particulars  will   be  issued  later. 
NORTHERN   DISTRICT. 

A  district  meeting  will  be  held  at  Walisend  on 
March  29th,  when  a  round  of  visits  will  be  male  to  the 
municipal  works  and  shipyards  of  the  town.  Full 
programme  will  be  issued  later. 

EXAMINATIONS. 

The  next  examination  will  be  held  in  London  and 
other  centres  during  the  week  ending  May  17th  next. 
Copies  of  syllabus  and  forms  of  application  to  sit  may 
be  obtained  from  the  secretary.  Intending  entrants 
are  requested  to  make  early  application. 

B.  Wyand, 

39  Victoria-street,  S.W.  Secretary. 


ROYAL  SANITARY  INSTITUTE. 

PRELIMINARY   ARRANGEMENTS   FOR   EXETER  CONCRESS. 

The  twenty-eighth  congress  of  the  Royal  Sanitary 
Institute  will  he  held  this  year  at  Exeter,  commencing 
mi  July  7th,  under  the  presidency  of  Earl  Portescuie 
k.c.b..  Lord  Lieutenant  of  Devonshire. 

The  Engineering  and  Architecture  Section  of  the 
congress  will  be  presided  over  by  Mr.  H.  Percy 
Boulnois,  m.inst.c.e.,  late  deputy  chief  engineering 
inspector  to  the  Local  Government  Board,  and  chair- 
man of  council  of  the  institute.  Mr.  Samuel  Hutton, 
surveyor  and  water  i  Qgineer  to  the  Exmouth  Urban 
District  Council,  will  act  as  local  secretary,  and  Mr. 
A.  Saxon  Snell,  f.b.i.b.a.,  as  recording  secretary  of 
the  section. 

The  usual  conference  of  engineers  and  surveyors  to 
county  and  other  sanitary  authorities  will  be  presided 
over  by  Mr.  Thos.  Moulding,  m.inst.c.e..  city  engineer 
and  surveyor  of  Exeter.  The  local  secretaries  of  the 
conference  will  be  Messrs.  W.  P.  Robinson,  assoc m. 
iNsT.e.E.,  county  surveyor  (Northern  Division),  Exeter, 
and  Robert  H.  Dymond,  assistant  city  surveyor  of 
Exeter,  and  the  recording  secretary  Mr.  John  S.  Brodie, 
m.inst.c.e.,  borough  engineer  of   Blackpool. 

The  Health  Exhibition  will  be  held  in  the  Victoria 
Hall,  from  July  5th  to  12th. 

SESSIONAL   MEETINC. 

On  Friday,  the  14th  inst.,  at  a  sessional  meeting  of 
the  institute  to  he  held  at  the  Guildhall,  Plymouth. 
a  discussion  on  "The  Water  Supply  of  Devonport." 
will  be  opened  by  Mr.  F.  W.  Lillicrap,  water  engineer, 
Devonport.     The  chair  will  be  taken  at  7  p.m. 

On  the  following  day,  at  10.30  a.m.,  visits  will  be 
made  to  tin-  electricity  works  and  the  Burrator  water- 
works. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w  II  be  inserted  in  the  following  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  the// 
shall  reach  Tun  Subvkj-ok  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  „d  ertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  X3SB  Molborn), 
subject  to  later  confirmation  by  letter. 

INSPECTOR  OF  NUISANCES  AND  SURVEYOR. 

—March  8th.— Bicester  Urban  District  Council.  £130 
per  annum,  with  free  house.— Mr.  Edward  Foster 
Tanner,   clerk. 

BOROUGH  ENGINEER  AND  SURVEYOR.— 
March  8th.— Corporation  of  Wigan.  £350— £500  per 
annum.— Mr.   William   Henry   Tyrer,   town    clerk. 

ARCHITECTURAL  ASSISTANT.— March  10th.— 
Corporation  of  Halifax.  £140  per  annum.— Mr.  J. 
Lord,   borough  engineei'  and   surveyor. 

SURVEYOR  AND  INSPECTOR.— March  10th.— 
Buckhaven  Town  Council.  £175  per  annum. — Mr.  R. 
Leslie,  town   clerk. 

SURVEYOR  AND  INSPECTOR.— March  11th—  St. 
Helens  (Isle  of  Wight)  Urban  District  Council.  £135 
per  annum.    Mr.  Chas.  G.  Vincent,  clerk. 
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ASSISTANT  SURVEYOR.— March  12th.  —  Lythani 
Urban  District  Council.  £65  per  annum.— Mr.  Arthur 
J.  Price,  surveyor. 

INSPECTOR  OF  NUISANCES.— March  12th.— Hor- 
bury  I'lban  District  Council.  £110  per  annum.— Mr. 
T.    Barker,   clerk. 

TOWN  PLANNING  ASSISTANT.— March  12th  — 
Corporation  oi  Doncaster.  £2  2s.  per  week.— Mr.  F. 
Oscar  Kirby.   borough  surveyor. 

TEMPORARY  ASSISTANT.— March  13th.— Nantygio 
and  Blaina  Urban  District  Council.  £2  5s.  per  week. 
—Mr.  W.  J.  Davie-,  surveyor,  Council  Offices,  Blaina, 
Mon. 

SURVEYOR  AND  INSPECTOR  OF  NUISANCES.— 
March  14th.— Llandorindod  Wells  Urban  District 
Council.     £120  per  annum.— Mr.  D.   C.   Davies,  clerk. 

TEMPORARY  ASSISTANT.— March  15th.— Cheshani 
Urban  District  Council.  £2  per  week.— Mr.  Percy  C. 
Dormer,  engineer  and  surveyor. 

SURVEYOR'S  ASSISTANT.— March  19th.— Seisdon 
Rural  District  Council.  £1— £1  5s.— Mr.  W.  Cannan. 
Surveyor's   Office.  Wonibourne,  near  Wolverhampton. 

ASSISTANT  ENGINEERS.  —  May  1st.  — Indian 
Public  Works  and  State  Railway  Departments.— 
Secretary,  Public  Works  Department,  India  Office 
London,  S.W. 

PERMANENT  WAY  INSPECTOR  (no  date).— Fede- 
rated   Malay   States.      £200— £250,    and    allowanci  -. 
Messrs.    Gregory.    Eyles    &    Waring,    12    Dean's-yard, 
Westminster. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4,30  p.m.  on 
Thursdays  w.ll   be   mserted  in   the  following  day  s  issue,  but  «*»«« 

responsible  for  their  despatch  are  recommended  to  arrange  that  they 
.hall  reach  The  Surveyor  office  by  noon  on  Wed-iesd  ays  to  emu  re 
<>,.;..  ;,./„„•«.  i„  the  meeklu  list  of  summaries.  buch  advertisements 
may,  Seises  of  emergency' only,  be  telephoned  (No.  1359  Holborn), 
subject  to  later  confirmation  by  letter. 

IPSWICH.— March  31st.— Designs  for  laying  out 
2G  acres  as  a  working-class  suburb  on  the  lines  of 
a  modified  garden  city.  Premiums  of  50  guineas, 
30  guineas,  and  20  guineas  are  offered. —  Mr.  W. 
Bantoft,    town   clerk- 

DEVONPORT.— June  14th.— Designs  for  municipal 
buildings  and  a  guildhall,  for  the  Corporation  of 
Devonport.  Premiums  of  £350,  £150,  and  £100  are 
offered.  The  assessor  is  Mr.  Ernest  Newton,  a.r.a., 
f.b.i.b.a.— Mr.  R.  J.  Fittall,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w  II  be  mserted  in  the  following  day's  '«"».*»'  th™ 
ret-ontibU  for  their  despatch  are  recommended  to  arrange  that  they 
.kail  reach  The  Surveyor  office  by  noon  on  Wednesd ays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  adoerUsement, 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Holborn), 
subject  to  later  confirmation  by  letter. 

Buildings. 

BOURNE.— Match  8th.— For  the  construction  of 
two  brick  bridges,  for  the  rural  district  council.— 
Mr.   Cecil  W.  Bell,  clerk. 

EAST  EAM.— March  8th— 17th.— For  the  erection 
of  a  school,  for  the  corporation.  Applications  for 
bills  of  quantities  must  be  made  to  the  architect, 
Mr.  R.  L.  Curtis,  11  and  12  Finsbury-quare,  London, 
E.C.,  not  later  than  March  8th.— Mr.  F.  R.  Thomp- 
son,   secretary,    Education    Office.    Town    Hall,    East 

SHREWSBURY.— March  8th.— For  constructing  a 
concrete  retaining  wall  and  fixing  wrought-iron  um- 
climbable  fence  on  same,  for  the  corporation.— Mr. 
W.   Chappie   Eddowes,   borough   surveyor. 

SOMERSET.— March  10th— For  the  erection  of  a 
school,  for  the  county  council— Mr.  C.  H.  Botham- 
ley,   county  education   secretary. 

A BER AVON. —March  10th.— For  the  erection  of 
an.ade  and  municipal  offices,  and  fc rro-con crete con- 
struction, fon  -ration.  —  Mr.  M.  Tennant, 
town   clerk. 

DONCA8TER.— March    10th.— For    the    erect i 

retort-house   and   i  .   for  the  cor- 

poration.—Mr.    R.    Watson,    engineer,    Gasworks. 

BERMONDSEY—  March  10th.— For  alteration,  at 
Kotherhitho  Town  Hall,  for  the  borough  council.— 
Mr.   R.  J.   Angel,   borough  surveyor. 

OXFORD.— March  10th.— For  the  erection  of  a 
•_'irl.-'  and  infants'  school,  for  the  Education  Autho- 
rity.—City  Estates  Surveyor. 


CARRICKMACROSS.— March  10th.— For  the  erec- 
tion of  twenty-five  houses  in  four  blocks  on  one  site, 
for  the  urban  district  council. — Mr.  Thomas  Nolan, 
clerk. 

MARGAM  — March  10th.— For  excavating  founda- 
tions for  ga- holder,  for  the  urban  district  council. — 
Mr.  D.  E.  Jones,  clerk,  Fort  Talbot. 

BARNES.— March  11th.— For  building  a  thatched 
pavilion  and  a  sanitary  convenience  (above  ground). 
for  the  urban  district  council. — Mr.  G.  Bruce  Tomes, 
•  urveyor. 

MARGATE.— March  11th.— For  the  erection  of 
cookery,  laundry,  and  manual  training  centre,  for 
the  Education  Committee. — Mr.  E.  A.  Borg,  borough 
surveyor. 

CARDIFF.— March  12th.— For  the  erection  of  two 
single  cottages,  for  the  corporation. — Mr.  J.  L.  Wheat- 
ley,  town  clerk. 

RYE. — March  12th. — For  enlargement  of  pumping 
station  and  buildings,  for  the  corporation.  —  Town 
Clerk. 

CLARE. — March  13th.— For  the  erection  of  four 
cottages,  for  the  rural  district  council. — Mr.  S.  L.  Big- 
more,   clerk,   2  Wrotting-road,  Haverhill,   Suffolk. 

SOUTHEND.— March  13th.— For  the  erection  of  a 
swimming  bath,  for  the  corporation.  —  Mr.  E.  J. 
El  ford,  borough  engineer. 

MANCHESTER.— March  15th.— For  the  erection  of 
a  school  and  caretaker's  house,  fox  the  Education 
Committee. — Accountant,  Education  Offices,  Deans- 
irate. 

BARROW-IN-FURNESS.  — March  19th.  — For  the 
erection  of  two  pavilions  and  laundry  at  hospital,  for 
the   corporation. — Borough   Engineer. 

WEST  RIDING.— March  21st.— For  the  erection  of 
a  new  school  at  Castleford,  for  the  county  council.— 
The  Clerk,  County  Hall,  Wakefield. 

SHEFFIELD.— March  25th.— For  the  erection  of  a 
light  reinforced-concrete  bridge,  for  the  corporation. 
— Mr.  S.  E.  Fedden,  general  manager  and  engineer, 
Electricity   Department,   Commercial-street. 

FARNBOROUGH— March  31st.— For  the  erection 
of  a  refuse  destructor,  with  buildings  and  chimney 
stack,  for  the  urban  district  council. — Mr.  J.  E.  Har- 
greaves,  'Surveyor. 

EDMONTON.— March  31st,— For  the  erection  of  a 
public  convenience,  for  the  urban  district  council. — 
Mr.  C.  Brown,  engineer. 

CARNARVON.— April  16th.— For  the  erection  of  a 
police  station  and  court  room  at  Llandudno,  for  the 
Joint  Committee. — Mr.  A.  Bodvel-Roberts,  ClerK  of 
the  Peace,  Carnarvon. 

Iron  and  Steel. 

HALIFAX.— March   8th.— For    the   supply    of    cask 

iron  pipes,  lead  piping,  pig  lead,  and  gun  metal 
fittings,  for  the  corporation. — Mr.  Percy  Saunders, 
town  clerk. 

SWANSEA.— March  10th.— For  laying  3-in.  cast- 
iron  water  mains,  sluice  valves,  and  valve  covers,  for 
the  rural  district  council. — Mr.  Edward  Harris,  clerk. 

CARMARTHEN.— March  14th.— For  the  construc- 
tion of  a  water  tank,  and  providing  and  laying  3-in. 
cast-iron  or  steel  water  main,  for  the  rural  district 
council. — Mr.  John  Saer,  clerk. 

BASFORD.— March  17th.— For  providing  and  lay- 
ing about  6,000  yds.  of  4-in.  and  3-in.  cast-iron,  water 
mains,  with  necessary  special  castings,  valves,  and 
service  connections,  for  the  rural  district  council. — 
Mr.   Henry  Stone,  clerk. 

BOMBAY. —  March  25th.— For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  main, 
for  the  municipality.  —  Mr.  H.  J.  Trivess  Smith, 
hydraulic  engineer,  Municipal   Offices,   Bombay. 

HALSTEAD.— March  27th— For  laying  and  jointing 
about  7  miles  of  oast-iron  water  mains,  from  5 in.  to 
3  in.  in  diameter,  including  the  fixing  of  valves  and 
hydrants,  for  the  rural  district  council. — Mr._  R.  L. 
Hughes,  clerk. 

HALSTEAD.— March  27th.— For  the  supply  of  about 
300  tons  of  cast-iron  pipes,  specials,  and  the  supplj 
and  erection  of  east-iron  water  tank  to  hold  40,000 
callous,  for  the  rural  district  council.  — Mr.  R.  L. 
Hughes,  clerk. 

Roads. 

KIVETON  PARK.— March  8th.— For  the  supply  of 
slag,  broken  granite,  and  tar-macadam,  for  the  rural 
district  council.— Mr.   F.  Hewitt,  surveyor. 
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NEWARK.— March  8th— For  the  supply  of  granite, 
slag  and  tar-macadam,  for  the  rural  district  council.— 
Mr.  K.  Oakden,  junr..  27  Winchelsea-a venue,  Newark. 

DRIFFIELD.— March  8th.— For  the  supply  of 
7.000  tons  of  whinstone,  2,500  tons  of  broken  slag,  600 
tons  of  sea  cobbles,  300  tons  of  sea  gravel,  and  150  tons 
of  tarred  chippings,  for  the  rural  district  council.— 
Mr.  T.  Casson  Beaumont,  surveyor. 

CLOWNE— March  8th.— For  the  supply  of  broken 
slag  and  granite,  for  the  rural  district  council. — Mr. 
J.  T.  Pears,  surveyor. 

HUNSLET.— March      8th.— For      tlie      supply      of 

'j:.'m:i'\    iime-t ,  dross,   tar-macadam,   kerbs,    setts, 

flags,  and  steam  rolling,  for  the  rural  district  council. 
—Mr.  W.  B.  Pindar,  clerk. 

PANTEG.— March  8th.— For  the  supply  of  metal- 
ling and  general  haulage,  for  the  urban  district 
council— Mr.  H.  R.  Davies,  Council  Offices,  Ponty- 
moel. 

STAFFS.— March  8th.— For  the  supply  and  cartage 
of  TOtad  materials,  tools,  and  road  implements,  for 
the  county  council. — Mr.  J.  Moncur,  county  surveyor, 
Stafford.  ' 

STOCKTON.— March  8th.— For  the  supply  of  whin- 
stone  and  slag,  for  the  rural  district  council. — Mr.  W. 
Heslop,  highway  surveyor. 

SELBY. — March  8th.— For  the  supply  of  road  mate- 
rials, for  the  rural  district  council. — Mr.  J.  Townend, 
clerk. 

HOLBORN.— March  8th.— For  paving  work  in  com- 
pressed rock  asphalt,  granite  setts,  oreosoted  deal 
blocks  and  sectional  hand-wood  blocks,  for  the  borough 
council. — Mr.  L.  Walford,  town  clerk. 

HOVE. — March  8th.— For  paving  and  other  works, 
for  the  corporation. — Mr.  H.  Endacott,  town  clerk. 

HOYLAND  NETHER.— March  8th.— For  the  supply 
of  broken  slag,  granite  and  tar-macadam,  for  the  urban 
district  council. — Mr.  Fred.  J.  Thaekray.  engineer 
and  surveyor. 

LANCASHIRE.— March  8th.—  For  repaving  about 
40,000  sq.  yds.  with  granite  setts,  ami  about  10,000 
sq.  yds.  with  granite  cubes,  for  the  county  council. — 
Mr.  Hareourt  E.  Clare,  clerk.  County  Offices.  Preston. 

KING'S  LYNN.— March  10th.— For  the  supply  of 
road  material,  for  the  corporation— Mr.  Alfred  J. 
Smith,  borough  surveyor. 

WEST  SUFFOLK.— March  10th. -For  steam  roll- 
ing in  connection  with  the  Newmarket-Bury-Stow- 
market  road  reconstruction,  for  the  county  council. — 
Mr.  W.   Lionel   Jenkins,   eouin-ty   surveyor. 

LEAMINGTON.— March  10th.— For  the  supply  of 
3,000  tons  of  road  stone,  for  the  corporation.  Road 
Surveyor. 

OXENDON.— March  10th.—  For  the  supply  of 
broken  granite,  chippings  and  dust,  broken  slag,  tar- 
maoadam,  .and  tar  grouting  and  binding,  for  the 
rural  district  council. — Mr.  W.  J.  Smith,  surveyor, 
Rothwell   House,    Market    Hairborough. 

TENTERDEN.— March  10th.— For  the  supply  of 
granite  or  other  approved  macadam,  picked  flints, 
Kentish  ragstone  and  beach,  and  carriage  and  steam 
rolling,  for  the  rural  district  council. — Mr.  W.  L  C. 
Turner,   district   surveyor. 

MOTTRAM-IN-LONGDENDALE.  —  March  10th  .— 
For  the  supply  of  rock  setts,  for  the  urban  district 
council. — Mr.   S.  Hudson,   surveyor. 

NORTON.— March  10th.— For  the  supply  of  mate- 
rials and  team  labour,  for  the  rural  district  council. — 
Mt.  J.  E.  Moulding,  clerk,  The  Edge    Sheffield. 

CAISTOR.— March  10th.— For  the  supply  of  granite 
and   slag,   for  the  rural  district  council. — Mr.   A.  A. 

Padley,  clerk. 

WIMBORNE  AND  CRANBORNE.— March  10th.— 
For  quarrying  gravel  and  team  work,  for  the  rural 
district  council. — Mr.  R.  T.  S.  Seymour,  district  sur- 
veyor, Wimborne  Minster. 

WING.— March  10th.— For  the  delivery  of  1.500  tons 
of  granite  and  1.500  tons  of  slag,  sand  and  gravel, 
for  the  rural  district  council.— Mr.  C.  W.  B.  Calcott, 
clerk. 

BOLTON-UPON-DEARNE.— March  10th.— For  the 
supply  of  road  materials,  for  the  urban  district  coun- 
cil.— Mr.  J.   L.   Hawksworth,  clerk. 

LEEDS.— March  10th.— For  kerbing.  flagging,  chan- 
nelling .and  pitching,  for  the  F''o-i-<i"«y-  Committee.— 
City  Engineer. 


CHEADLE  AND  GATLEY.— March  10th.-Fur  the 
supply  of  tar-macadam,  broken  granite,  artificial  stone 
Hags,  sett;,  flags,  kerhte,  Portland  cement,  and  tools, 
for  the  urban  district  council.— Mr.  Arthur  Brigg? 
clerk. 

DARTOY.— March  10th.— For  making  up  certain 
streets,  for  the  urban  district  council.— Mr.  J.  Gibson, 
clerk,  Regent  Chambers,  3  Regent-street.  Bamsley. 

BAILDON.— March  10th.— For  the  supply  of  lime- 
stone and  tarred  and  untarred  granite,  for  the  urban 
district  council. — Mr.  J.  Benfley,  clerk. 

BASFORD.— March  10th.— For  the  supply  of  granite. 
slag,  gravel  and  tarred  macadam,  for  the  rural  dis- 
trict council.— Mr.  G.  W.  Hawley,  highway  surveyor, 
Burton  Buildings,  Parliament-street,  Nottingham/ 

COVENTRY.— March  10th.— For  the  supply  ,f 
broken  road  stone,  granite  kerbs,  granite  setts  and 
workmen's  tools,  for  the  corporation. — Mr.  J.  E. 
Swindlehurst.  city  engineer. 

LOFTUS.— March  1111].— For  the  supply  of  broken 
whinstone  and  slag,  pipes  and  gullies,  for  the  urban 
district  council.— The  Surveyor. 

MOUNTAIN  ASH.— March  Ilth.-For  the  supply 
of  broken  limestone  and  gravel,  broken  native  stone, 
and  hauling  broken  stone  and  gravel,  for  the  urban 
district  council.— Mr.  H    P.  Linton,  clerk. 

FAVER  SHAM.— March  11th.—  For  the  supply  of 
granite,  broken  pit  flints,  shingle,  and  fine  gravel, 
for  (be  rural  district  council.— Mr.  J.  G.  Chittten- 
den,  district  surveyor. 

ELHAM  (Kent).— March  11th.— For  the  supply  of 
flint  and  Kentish  rag,  for  the  rural  district  council.— 
Highway  Surveyor.   I.yminge,  Kent. 

DOCKING.— March  11th.— For  the  supply  on  hire 
of  a  10-ton  steam  road  roller,  for  the  rural  district 
council. — Mr.  J.  .A.   Sbvughton,   clerk. 

EPSOM.— March  11th.— For  laying  7,300  sq.  yds.  of 
wood  paving,  and  13,000  sq.  yds.  of  tar-macadam,  for 
the  urban  district  council. — Mr.  E.  G.  Wilson,  clerk. 

MAIDSTONE.— March  11th.— For  the  supply  of 
Guernsey  granite.  Cornish  elvan  or  stone  of  a 
similar  nature,  Cherbourg  quart  zite,  tarred  ragstone 
concrete,  Portland  cement  and  ballast,  for  the  urban 
district  council. — Mr.  S.  Lance  Monckton,  town  clerk. 

BRIDGNORTH.— March  11th.— For  the  supoly  of 
road  material  and  for  haulage,  for  the  rural  district 
council. — Mr    F.  Richards,  surveyor. 

HAZELGROVE.— March  11th.— For  the  supply  of 
broken  .-tone,  setts,  kerbs,  chippings.  ashes,  and  pipes. 
for  the  urban  district  council. — Mr.  F.  Pidgeon,  clerk. 

GRIMSBY.— March  11th.— For  the  supoly  of  whin- 
stone,  granite,  slag,  and  screenings,  for  the  rural  dis- 
trict council. — Mr.  J.  F.  Win  trin  gharri,  clerk. 

SCULCOATES.— March  11th.— For  the  supply  of 
stone,  gravel,  and  asphalt,  for  the  rural  district 
council. — Mr.  J.  F.  Robinson,  clerk. 

UPPTNGHAM.-March  11th.— For  the  supply  of 
broken  granite  and  screenings,  for  the  rural  district 
council. — Mr.  F.   Oakley    clerk. 

CANTERBURY.— March  12tb.— For  making  up 
pitch-grouted  and  water-bound  granite  macadam  roads. 
for  the  corporation. — Mr.  H.  C.  Turley,  city  surveyor. 

CHADDERTON.— March  12th.— For  the  s-unply  of 
road  materials,  for  the  urban  district  council. — The 
Surveyor. 

HENTION  —  March  12th.— For  the  supply  of  tar.  for 
the  rural  district  council.— Mr.  J.  A.  Webb,  Stanmore. 

RYE. — March    12*h.— For   the    supply  of  materials. 

for   the   rural    district   council. — Mr.   L.   Anion,    high- 
way-; clerk. 

BIRKENHEAD.— March  12th.— For  making  up  cer- 
tain streets  for  the  corporation. — Mr.  C.  Brownridge. 
borough  engineer  and  surveyor. 

BIRMINGHAM.— March  12th.— For  reconstructing 
a  road,  for  the  Public  Works  Committee. — Mi-.  H.  E. 
Stile'oe,   city  engineer  and   surveyor. 

WEM.— March  12th. — For  the  supply  of  stone  and 
cartage,  for  the  rural  district  council. — Mr.  A.  G. 
Ecclestori,  30  Noble-street,  We.m,  Salop. 

HARTISMERE.— March  12th.— For  the  supply  of 
2.300  tons  of  If-in.  granite,  and  2  000  tons  of  pit  stones, 
for  the  rural  district  council. — Mr.  Harold  Warner 
clerk.  Eye,  Suffolk. 
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LANCASHIRE.— March  12th.— For  the  supply  _of 
granite  macadam,  limestone  macadam,  nubble,  chip- 
pings,  gravel  for  binding,  and  tarred  slag  or  tarred 
granite  macadam,  for  the  county  council.— Mr.  Har- 

court  E.  Clare,  clerk.  County  Offices,  Preston. 

LAXCHESTER.— Mareh  12th.— For  the  supply  of 
limestone,  whinstone  and  slag,  for  the  rural  district 
council.— Mr.  W.  dimming,  highway   surveyor. 

POXTEFE  VCT.— March  12th.— For  the  supply  of 
road  materials,  for  the  rural  district  council.— Mr. 
J.  D.  Smith,  clerk. 

LONG  BENTON.— March  12th.—  For  the  supply  of 
hand-broken  whinstone,  fox  the  urban  district  counpil. 
-  Mr.  Wemyss  H.  Blaxlmnd,  clerk,  89  Pilgrim-street. 
Newcastle-on-Tyne. 

FLEETWOOD.— March  12th. -For  the  supply  ol 
Haslingden  kerbs,  channels  and  flags,  limestone  mac- 
adam, lonkev  and  grit  stone  setts,  pitch,  creosote  oil, 
tar,  and  Welsh  granite  macadam,  for  the  urban  dis- 
trict council.— Mr.  A.  Cottam,  clerk. 

HAYES.— March  12th.— For  horse  hire,  supply  of 
local  stone  and  haulage,  for  the  urban  district  council. 
—Mr.  0.  D.  Lewis,  clerk,  Have-,  Middlesex. 

WEMBLEY.— March  12th.— For  road  improvement 
works  and  sewerage,  for  the  urban  district  council  — 
Mr.  F.  W.  Rodd,  clerk. 

WHEAT KNHUBST.— March  12th.— For  the  supply 
,,f  -tone  and  hauling,  for  the  rural  district,  council.— 
Mr.  T.  Daniels,  road  surveyor,  Moreton  Valence, 
Stonehouse,  Glos. 

LOFTUS.-M.arch    13th.— Fot    making    up    certain 

streets,  for  the  urban  district  council.— The  Surveyor. 

OSWESTRY— March   14th— For  keeping  in    repair 

the   district    roads,   for   the    rural    district   council.- 

Mr.  C.  H.  Bull,  clerk. 

STAINES.— March  14th.— For  the  supply  of  granite 
and  granite  .chippings,  for  the  urban  district  council 
—Mr.  E.  J.  Barrett,  engineer  and  surveyor. 

BRIGHTON.— March  14th.— For  laying  wood  pave- 
ment, for  the  corporation.— Mr.  H.  Talbot,  town  clerk. 
CROMPTON.— March  14th.— For  the  supply  of  kerbs, 
edging-  grit  .-etts,  grit  chippings,  granite  and  lime- 
stone macadam,  and  pitch  and  creosote  oil,  for  the 
urban  district  council.— Mr.  F.  F.  Gartside,  clerk. 

EASTRY  —  March  14th.— For  the  supply  of  surface 
and  approve. 1  dug  flints,  and  re-carting  stones,  for 
the  rural  district   council.— Mr.  Fred.  S.  Cloke,  clerk, 

DARTEORD.— March  15th.— For  the  supply  of 
broken  hard  stone  of  one  of  the  following  kinds: 
Rhenish  basalt,  Guernsey  granite,  Olee  Hill  basalt, 
I  ,,-•,!■  granites,  Cornish  granites,  Penmaenmawr 
or  other  North  Wales  granite,  quartzite.  ox  Quenast, 
for  the  rural  district,  council,— Mr.  E.  J.  Hold.,-. 
clerk. 

ALNWICK.— March  15th.— For  proA  iding  and  laying 
road  materials,  for  the  rural   aistricl   council-  Mr.  J. 
22  Duke-street.  Alnwick. 
WOKINGHAM.-   March   l.ot 0 .    For   the   haulage   of 
gravel,  and  steam  rolling,  for  the  rural  district  coun- 
cil.—Mr.  John  F.  Sargeant,  clerk. 

HUNTS.— March  15th,— For  the  supply  of  gra 
sand,   for   the   county   council.-  Air.   H.    Leete,   county 
surveyor,  Huntin 

WATH-UPON-DEARNE.  March  15th.  Forthesup- 
ply  of  macadam,  tar-niacadain,  kerbs,  flags,  and  setts, 
for   the  urban  district    COUnctl.— Mr,  .1.   11.   Drew,  eii'/i- 

i  surveyor. 

PONTARDAWE.— Mareh  L5th.— For  the  supply  of 
,oad  metal  and  haulage,  for  the  rural  dis-trid  council. 

.Mi.  J.  Morgan 

CHORLEY.      March      17th.  -For     the     supply     of 
broken    granite    and    -lag,    rubble,    chippings,    setts, 
Sags   (natural),    and     codhh  '■•■■     )-■;»•-.    tools,    imple- 
ments,   and    pitch     and     oil,    for    the     rural     <l 
council      Mr,   John    Whitfield,   clerk. 

THURNSCOE.     Mareh     17th.     For    (he      uppl;     i  I 

broken   granite,  granite  chippings,  broken       <  ■      lag 

•  .  flags,  kerbs   ehs  '    and  pipes, 

for  an         Mr.  T.  Bull,  surveyor. 

NORTHWK  lb     March   L7th.     For  work  oi  making- 

up,   for   the   urban   district    council.     Mr.   J.    B ! 

,    surveyor. 

FINCHLEY.— March   17th.-  For  making  up  twelve 

ancil,     Mi     E     n 
I.    ter,  clerk. 

POCKLINGTON.  March  17th.  For  (he  supply  of 
the  best  blue  -tone  and  slag,  for  the  rural  district 
council.     Mr.   T.    Etobson    clerk- 


CH1SWICK.— March  17th.— For  the  construction  of 
a  new  60-ft.  road,  including  the  laying  of  sewers  and 
construction  of  culvert  and  bridge,  for  the  urban  dis- 
trict council.— Mr.  Ernest  F.  Collins,  clerk'. 

LLANFRECHFA.— March  17th.— For  road  metalling 
and  hauling,  for  the  urban  district  council. — Mr.  G. 
Jones,  surveyor. 

EAST  ASHFORD.— March  17th.— For  the  supply  of 
flint  and  haulage  of  gravel,  rock,  and  granite,  for  (the 
rural  district  council. — Mr.  Julius  Kingsfoxd. 

BEDWELLTY.— March  17th— For  the  construction 
of  an  access  road,  for  the  urban  district  conned. — Mr. 
T.  J.  Thomas,  clerk. 

HEBDEN  BRIDGE.- Maivh  17th.—  For  work  of  tar- 
spraying,  for  the  urban  district  council.  —  Mr.  T. 
Waddington,   surveyor. 

LONDON.— March  17th.— For  the  supply  of  Kentish 
ragst.me  and  hassock,  for  the  Commissioners  of  Sewers. 
—Mr.  A.  Hurtzig,  2  Queen-square-plaee,  Queen  Anne's- 
Mansions,  Westminster,  S.W. 

BILLERICAY.— March  17th  .-For  the  supply  of 
materials  and  -team  rolling  for  the  ensuing  year,  for 
the  rural  district  council. — Mr.  C.  Edgar  Lewis,  clerk. 
BILSTON.— March  17th.— For  the  supply  of  broken 
done,  for  the  urban  district  council.— Mr.  Vincent 
Turner,  engineer  and  surveyor. 

BRIDGE.— March  17th.— Fo,r  the  supply  of  surface- 
picked  and  other  hard  flirife  and  gravel,  for  the  rural 
district  council.— Mr.   T.  Louis   Collard,   clerk. 

HEAVITREE.— March  18th.— For  making  good 
several  streets,  for  the  urban  district  council. — Mr. 
J.  W.  W.  Maihew,  clerk. 

TUTBURY.— March  19th.— For  the  supply  of  broken 
granite  and  limestone,  for  the  rural  district  council. 
—Mr.  H.  S.  Tebbitt,  surveyor,  Tatenhill,  Burton-..n- 
Trent. 

WORTLEY.  March  I'uth.- -For  the  supply  of  granite 
flag,  limestone  and  tarred  slag,  for  the  rural  district 
council. — Mr.   F.   Crawshaw,   surveyor. 

NUNEATON.— March  25th.— For  the  supply  of 
broken  granite  and  haulage,  for  the  rural  district  coun- 
cil.—Mr.  C.  Blakeway,  clerk. 

80UTHGATE.— March  25th.— For  works  of  street 
improvement,  for  the  urban  district  council. — Mr.  W. 
M.  Ellenor,  clerk. 

CHATHAM.— March  27fh.— For  the  supply  of  broken 
granite,  granite  chippings.  surface-picked  flints, 
broken  Kentish  ragstone,  granite  channel  and  granite 
setts,  for  the  corporation: — Borough  Surveyor. 

WANDSWORTH.— March  31st.— For  making  upand 
paving  Genoa-avenue,  Putney,  for  the  borough  coun- 
cil.— Air.  D.  A.  Niohol,  town  clerk. 

TANGIER.— April  10th.— For  the  construction  of  a, 
sewer  and  a  road,  for  the  Special  Committee  of  Public 
Works. — Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-street,  E.C. 

TANGIER.— April  12th.— For  the  construction  of  the 
second  section  of  Casablanca-road,  for  the  Special 
Committee  of  Public  Works. — Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  7.3  Basinghall- 
street,  E.C. 
THINGOE   (no   date).— For   the   supply   of  granite, 

for    I  he    rural    do    triet     I lc  I,  --.Mr.    A.     R.    Cameron. 

mii  veyor 

Sanitary. 

WORSLEY.  -March  8th.  For  the  supply  of  mate- 
rials required  for  sewering  a  portion  of  the  djsiricl 
for  the  urban  district  council. 4Mr.  J.  Peihean  Monks, 
clerk. 

I'oNTYPKIDD.-iUaich  10th.     For  the  construct 

..f  'J-in.  and  12-in.  stoneware  surface-water  drain,  for 
the  urban  district  council.— Mr.  J.  Colenso  Jone- 
clerk. 

DURBAN  (Natal).  March  luth. --For  the  supply  of 
stoneware    Eewerage     pipes,    for    the    corporation. 

'-     Webster,  Steel  &  Co;,  agents,  5  Eas1    Cndia- 
avenue,   Leadenhall-street,   London,  E.C. 

PORTHCAWL.      Mareh    JIM, li. -For   the    con 
of  a  granite   concrete   tube  .  urlaee-ualor  drain,   for  the 

urban  di  tniel  council.  Mr.  Arthur  Lilley,  eogine&r 
and  surveyor. 

in  -,.'.i  EY.  Mai.  h  loih.  Pot  alterations  and  addi- 
tion,-, t..  the  sewage  dfeposaj  works,  for  the  urban 
district  council.  Mr,  11.  Bottomley,  trigineer  and 
-in  veyor. 

CLITHEROE  Mareh  mil,.  For  the  construction 
of  earthenware  pipe   sewers,   with    manhoh.-.    tan] 
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filters,  and  sludge  beds,  for  the  rural  district  council. 
— Mr.  Thos.  Eastham,  clerk. 

WINDERMERE.— March  10th.— For  the  removal  of 
refuse,  for  the  urban  district  council.  —  Mr.  C.  E. 
Hines-,  surveyor. 

CREWKERNE.— March  11th,— For  the  construc- 
tion of  storm  overflows,  screening  chamber,  detritus 
tanks,  channels,  and  mixing  race,  precipitation  and 
sedimentation  tanks,  circular  bacterial  filters,  storm- 
water  tank,  and  sludge  lagoon,  for  the  urban  district 
council. — Mr.  J.  W.   Munden,  clerk. 

WATFORD. — March  ll'th.— For  scavenging  and   re- 
moval of  house  refuse,  for  the  rural  district  council. 
Mr.  H.  Morten  Turner,  -clerk. 

HANDSWORTH.  —  March  nth.  —  For  emptying 
closets    and   removing  house    refuse,    for    the   urban 

district    council. — Mr.    B.    Powell,    surveyor,    W !- 

house. 

BEDLINGTON.— March  11th.— For  the  iremova]  of 
the  contents  of  privies  and  ashpits,  for  the  urban  dis- 
trict council. — Mr.  J.   E.   Johnston,   surveyor. 

DEPTFORD.— March  11th.— For  the  removal  of 
refuse  by  barge,  for  the  borough  council. — Mr.  V. 
Orchard,  town  clerk. 

SHOEBURYNESS.— March  lltb.— For  the  removal 
of  refuse  and  earth-closet  soil,  for  the  urban  district 
council. — Mr.  W.  Stafford,  surveyor. 

STALYBRIDGE.—  March  12th.— For  the  supply  of 
complete  sludge-pressing  plant,  and  mechanical 
screening  plant  in  duplicate,  for  the  Stalybridge  and 
Dukiafield  Joint  Sewerage  Board. — Mr.  William  Moss, 
clerk. 

WATFORD.— March  12th.—  Fur  street  watering, 
emptying  <>f  catchpits,  and  cultivation  of  sewage  dis- 
posal sites,  for  the  rural  district  council.— Mr.  II. 
Morten  Turner,  clerk. 

GREASBKOUGH.— March  12th.— Fur  the  removal 
of  nitrhtsoil  and  refuse,  fur  the  urban  district  council. 
— Mr.  J:  H.  Jackson,  clerk. 

STALYBRIDGE.— March   12th.— For   the   supply   of 

sludge-pressing     plant     and     mechanical     screening 
plant,  fox  the  Joint  Sewerage  Board.— Mr.   W.   Moss, 

clerk,   Bradley   Hurst,   Dukinfie]  l. 

HOWDEN.— March  13th.— Fur  scavenging  work,  for 
the  rural  district  council. — Mr.  H.  Green,  clerk. 

ROTHERHAM.— March  14th. -For  the  supply  of 
disinfectants,  for  the  rural  district  council. — Mr.  B. 
Hey,  surveyor. 

LONDON.— March  14th.— For  the  construction  of 
488  iin.  ft.  of  brick  and  concrete,  egg-shaped  sewer, 
for  the  county  council.— Sir  Laurence  Gonnire,  clerk. 

NOTTINGHAM.— March  14th.  — For  the  construc- 
tion of  a  sewer  from  the  junction  of  North-gate  and 
Radford-road  to  the  junction  of  Marshall-street  and 
Mansfield-street,  Sherwood,  for  the  corporation. — Mr. 
W.  J.  Board,  town  olerk. 

YEARDSLEY-CUM-WHALEY.  —  March  15th.— For 
the  construction  of  stoneware-pipe  sewer,  manholes, 
and  other  works,  for  the  urban  district  council. — Mr. 
Sydney  Taylor,  clerk,  9  Terrace-road,  Buxton. 

ROYTON.— March  17th.— For  work  in  connection 
with  sewering  Gravel  Hale  and  district,  for  the  urban 
district  council. — Mr.  Ellis  Harrison,  clerk. 

BILLERICAY.— March  17th.— For  the  removal  of 
house  refuse,  for  the  rural  district  council. — Mr.  R 
J.  W.  Layland,  High-street. 

KEIGHLEY.— March  17th— For  emptying  privies 
and  ashpits,  for  the  rural  district  council. — Mr.  T. 
Burton,  inspector. 

CHELTENHAM.— March  25th.— For  the  supply  and 
delivery  of  10,000  cub  yds.  of  material  suitable  for 
media  in  connection  with  sewage  filters,  for  the  cor- 
poration.— Mr.  J.   S.  Pickering,  borough  engineer. 

FIINOKLEY.— March  29th.— For  laying  a  mew  main 
outfall  sewer,  consisting  of  about  416  lin.  yds.  of  36  in. 
diameter  cast-iron  pipes,  and  1,102  lin.  yds.  of  egg- 
shaped  concrete  tubes,  varying  from  42  in.  by  28  in.  to 
30  in.  by  20  in.,  together  with  necessary  manholes,  for 
the  urban  district  council. — Mr.  E.  H.  Crump,  engi- 
neer and  surveyor. 

Stores. 

SUTTON  COLDFIELD.— March  8th.— For  the  sup- 
ply of  granite  macadam  and  kerb,  limestone  macadam 
and  setts,  gravel  and  broken  pebble  stones,  Yorkshire 
or  pennant  kerb,  Rowley  setts,  earthenware  pipes, 
cement,  lime,  iron  castings,  iron,  steel,  timber,  hard- 
ware, oils,  paints,  and  bass  brooms,  for  the  corpora- 


tion.— Mr.   W.    A,   H.    Clarry,   borough   engineer   and 
surveyor. 

BINGLEY.— March  8th.— For  the  supply  of  road 
materials,  ironmongery,  brooms,  oils,  pitch,  distilled 
tar,  sanitary  pipes,  and  castings,  for  the  urban  dis- 
trict council. — Mr.   H.   Bottomley,   clerk. 

BARNES.— March  10th.— For  the  supply  of  broken 
Guernsey  or  Alderney  granite,  broken  pit  flints  and 
Thames  ballast,  hire  of  horses  and  carts,  disinfectants, 
ironmongery,  Portland  cement,  forage,  litter,  granite 
kerb,  channel,  paving  slabs,  oils,  paints,  and  stone- 
ware pipes,  for  the  'urban  district  council.— Mr.  G. 
Bruce  Tomes,  engineer  and  surveyor. 

NEW AKK.— March  10th.— For  the  supply  of  1.900 
tuns  of  slag  and  150  tuns  of  tar-macadam,  for  the  rural 
district  council.— Mr.  A.  J.  Franks,  clerk. 

COVENTRY.— March  10th. —For  the  supply  of 
broken  road  stone,  granite  kerbs,  granite  setts,  stone- 
ware pipes,  castings,  and  workmen's  tools,  for  the 
corporation.— Mr.  J.  E.  Swindlehurst,  city  engineer 
and  surveyor. 

EASTBOURNE.— March,  10th.— Fur  the  supply  0f 
Portland  cemen't,  cast-iron  goods,  wrought-iron 
goods,  tools,  ironmongery,  oils,  colours,  timber,  broken 
granite,  granite  kerb  and  setts,  bricks,  pipes  (stone- 
ware) brooms  and  brushes,  for  the  corporation. — Mr. 
A.  Ernest  Prescott,  borough   surveyor. 

COLNE.  -March  10th.— For  the  supply  of  Lanca- 
shire and  local  set'ts,  flags,  kerbs,  channels,  Portland 
cement,  granite  macadam,  limestone  macadam,  lime, 
ironwork  (stmeet  grates,  manholes  and  lamphole 
covers),  pitch,  creosote  oil,  earthenware  pipes,  and 
brushes,  for  the  corporation. — Mr.  Alf.  Varley,  town 
clerk. 

EAST  HAM.— March  10th.— For  the  supply  of  glazed 
stoneware  pipes,  glazed  stoneware  galley  fittings 
(London  make),  Portland  cement,  greystone,  chalk, 
ground  limes,  lime  for  sewage  precipitation,  bricks, 
Thames  ballast,  engineer-'  sundries,  broken  granite, 
crushed  granite,  granite  setts,  Guernsey  granite  chip- 
pings,  granite  kerb  and  channelling,  broken  flints,  cast 
iron  work,  shovels,  brooms,  picks,  handles,  disinfect- 
ants, and  other  sundries,  for  the  corporation. — Mr.  C. 
Eustace  Wilson,  town  clerk. 

PEMBROKE.— March  10th.— For  the  supply  of  road 
materials  and  general  stores,  for  the  urban  district 
council. --Mr.  J.  C.  .Manly,  clerk. 

ESTON.— March  11th.— For  the  supply  of  slag,  milk, 
provisions,  butcher's  meat,  disinfectants,  street  brooms, 
brushes  and  team  work,  for  the  urban  district  council. 
— Mr.  Thomas  Belk,  clerk,  Council  Offices,  Grange- 
town. 

TWICKENHAM.— March  12th.— For  the  supply  of 
broken  granite,  ballast,  shingle,  flints,  gravel,  granite 
kerb,  channel,  quadrants,  granite  cubes,  setts,  Portland 
cement,  fodder,  forage,  oils,  iron  oastings,  street  gullies, 
drain  pipes,  tar  slag  macadam,  and  Kentish  rag 
tar-paving,  for  the  urban  district  council. — Mr.  H. 
Jason  Saunders,  clerk. 

EXETER.— March  12th— For  the  supply  of  bricks, 
bass  brooms,  and  .refilling  stocks  of  sweeping 
machines,  Portland  cement,  building  lime  and 
slates,  cast-iron  pipes,  granite  channelling  and  kerb, 
Yorkshire  flags,  concrete  flags,  painting  work,  stone- 
ware pipes,  miscellaneous  iron  castings,  stone,  sand, 
timber,  ironmongery,  oils,  plumbers'  material  and 
labour,  asbestos  goods,  and  maunds  or  baskets,  for 
the  corporation. — Mr.   H.   Lloyd  Parry,   town  clerk. 

STOKE-ON-TRENT— March  12th.— For  the  supply 
of  440  tons  of  Portland  cement,  6,200  yds.  of  stone- 
ware pipes,  18  tons  of  oast-iron  pipes,  .and  timber, 
for  the  corporation.— Mr.  E.  B.  Sharpley,  town  clerk. 

LONDON.— March  12th.— For  tire  supply  of  brick- 
layers', stonemasons',  carpenters',  ironmongers'  and 
gasfitters'  materials,  iron  bolts,  nuts,  rubber  goods, 
oils,  brushes  and  sundries,  for  the  corporation  of  the 
city.— Bell,  Guildhall,  E.C. 

CHESTER-LE-STREET.— March  12th.— For  the  sup- 
ply of  Northumberland  whinstone,  broken  slag,  tarred 
slag,  brooms,  shovels,  sanitary  pipes,  broken  limestone 
and  disinfectants,  for  the  urban  district  council. — Mr. 
F.  J.  Gray,  clerk. 

DARTFORD.— March  15th.— For  the  supply  of 
broken  hard  stone  of  the  best  description,  6,790  cubic 
yards  of  unbroken  flints,  1,020  cubic  yards  of  broken 
K>  ntish  ragstone  or  Sevenoaks  rock,  500  yds.  of  gravel, 
labour,  haulage,  tar-painting  and  steam  rolling,  for 
the  rural  district  council.— Mr.  E.  J.  Hobbs,  clerk. 
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SMETHWICK.— March  15th.— For  the  supply  of 
road  materials  shovels,  picks,  sanitary  ashhins, 
scavenging  brushes,  manhole  and  lamphole  covers, 
cement  and  disinfectants,  for  the  corporation. — Mr. 
Alex.  Hosken.  borough  engineer  and  surveyor. 

HEYWOOD.— March  17th.— For  the  supply  of 
setts,  t -arthemvare  pipes,  bends,  junction.-,  taper 
pipes,  traps,  gullies,  pitch,  creosote  oil,  lirmestane 
dhippings,  hand-hroken  granite,  granite  chippings, 
kerbs,  flags,  granite  setts,  Portland  cement,  and  waste- 
water closets,  for  the  corporation. — Mr.  Geo.  G. 
Boaehier,   town   clerk. 

GAINSBOROUGH.— March  19th.— For  the  supply 
of  broken  granite  or  whinstone  macadam,  granite  or 
whinsbone  setts,  broken  and  block  slag,  slag  chip- 
pings and  dust,  York  setts,  kerbs,  channels,  flags, 
concrete  flags,  stoneware  and  earthenware  pipes, 
gullies,  cast-iron  pipes,  tar-niacadam,  pitch,  and 
creosote  oil,  and  Portland  cement,  for  the  urban  dis- 
trict council. — Mr.  Sam.  W.  Parker,  engineer  and 
-urveyor. 

Miscellaneous. 

BIRMINGHAM—  March  11th.— For  the  supply, 
delivery  and  erection  of  additional  electric  rolling 
stock,  for  the  corporation. — Mr.  Alfred  Baker,  general 
manager. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Stjrvetor  readers  with  a  view 
to  making  the  information  given  under  this  head  as  complete  and 
accurate  as  possible. 


*  Accepted,    t  Recommended  for  acceptance. 
BARKING.— For  the  erection  of  workmen's    dwellings,  for  the  urban 
district  council : — 

E.  H.  Glenny,  WansteaJ-park,  £5,442. 


BYFLEET  AND  PYRFORD.— For  making  up  certain  streets,  for  the 
Chertsey  rural  district  council.  -  Mr.  H .  Beeney ,  surveyor :  — 

Ripley,  Strong  &  Co..  Farnborough £1,966 

S.  Kavanagh&  Co.,  Surbiton-hill        1,963 

F.  May  &  Suns,  Ashtead 1.795 

A.  Hardy  &  Co.,  Woking 1*620 


DENBIGH.— For  the  supply    of  roadstone  and  tar-macadam,  for  the 

county  council.  — Mr.  E.  W.  Jones,  county  surveyor,  Wrexham:  — 
Llangollen -road.  -  Blodwel  Quarry,  6s.  3d.  per  ton;   Ceiriog  Granite, 

6s.  9d.  per  t  n. 
Ruabon  Station— Blodwel  Quarry,  6s.  6d.  per  ton;   Ceiriog  Granite, 

6s.  lid.  per  ton. 
Acrefair  Station.-  Arenig  Granite,  6s.  lOd.  per  ton;  Ceiriog  Granite, 

7s.  3d.  per  ton. 
Trefor   Station.- Arenig  Granite,  6s.  lOd.  per  ton;    Ceirog  Granite, 

7s.  3d.  per  ton. 
Llangollen  Station.- Arenig  Granite,  6s.  8d.  per  ton  ;  Ceiriog  Granite, 

7s.  3d.  per  ton. 
Wrexham  Station.— Bwlchgwyn  Company,  «s.  9d.  per  ton  ;  Arenig  & 

Ceirioe,  7s.  6d.  per  ton. 
Rossett  8tation.— Bwlchgwyn  Company,  7s.  per  ton;  Berwyn  Gram: e, 

8s.  Id.  per  ton. 
Gwersyllt    Station.  —  Bwlchgwyn    Company,    7s.    per    ton  ;    Berwyn 

Granite,  8s.  2d. 
Ceffnbedd    Station.— Bwlchgwyn   Company,    7s.    per  ton  ;   Arenig  & 

Ceirog,  8s.  3d.  per  ton. 
Marehwiel  Station.— Bwlchgwyn  Company,  7s.  per  ton  ;  Llangynog  & 

Berwvn,7s.  lid.  per  ton 
Bangor  Station.— "Bwlchgwyn  Company,  7s.  per  ton;   Llaugynog   & 

Berwyn,  7s.  9d.  per  ton. 
Llansilinroad  Station.— Blodwel  Quarry,  5s.  6d,  per  ton  ;  Mr.  Makers, 

Llangynog,  5s.  7d  per  ton. 
Llangedwyn  Station.     Blodwel  Quarry,  5s.  6d.  per  ton;  Mr.  Makers, 

Llangynog,  6s.  9d   per  ton. 
Pentrefelin  Stati  n.    Mr.  Makers,  Llangynog.  5s.  5d.  per  ton  ;  Berwyn 

Quarry,  6s.  5d.  per  ton. 
Llanrhniidr  Station.— Mr.  Makers,  Llangynog,  5s.  4d.  per  ton  ;  Berwyn 

Quarry,  5s.  6d.  per  ton. 
Wharfs.-  Llangollen,  Trefor  k  VroD.— Ceiriog  Granite,  6s.  lid.  per  ton. 
Sidings.- Hehe'.Pandy  &  Pont  Faen.     Ceiriog  Granite,  6s.  6d.  per  ton; 

Blodwel  Quarry,  7s.  3d.  per  ton. 
Tar  Macadam.— Bwlchgwyn  Roadstone    Company's    quotation    for 
roadstone  delivered  on  the  various  roads. 

Per  ton 
in  trucks. 
s.  d. 

Llangollenroad.-Ceiriog  Granite     12    0 

Llangollen  Station.    Arenig  Granite J2    3 

Wrexham  Station.— Bwlchgwyn  Company  12    6 

RoBsett  Station.     Bwlchgwyn  Company     12    6 

Gwersyllt  Station. -Bwlchgwyn  Cimpany 12    6 

Marehwiel  Station. -Bwlchgwyn  Company  12    6 

The  Bwlchgwyn  Company  stated  that  they  were  prepared  to  deliver 
tar-macadam  for  a  radius  of  5  miles  from  Wrexham  on  any  road  for 
13s.  9d.  per  ton. 

Cement— The  lowest  tender  for  best  Portland  cement,  that  of 
Messr*.  Greaves,  Bull  &  Lakin,  was  accepted. 

The  Bwlchgwyn  Roadstone  Company,  Limited,  is  prepared  to  deliver 
tor-macadam  for  a  radius  of  5  miles  from  the  town  of  Wrexham  at 
13s.  '.Id.  per  ton,  and  this  was  accepted. 

HAMMKR3MITH.— For  the  enlargement  of  the  school  for  defective 
children,  for  the  London  County  Council :  — 

Triggs  &  Co.,  Clapham        £'95 

J.  Garrett  &  Son,  Balham-hill       860 

W.  Johnson  &  Co.,  Limited,  Wandsworthcommon 660 

A.  Roberts  &  Co.,  Limited,  Kensington 8>5 

T.  Bendon,  Limited,  Hammersmith       797 

Lole&  Co.,  Chelsea  t 788 

Architect's  estimate,  £810. 


HORNCASTLE.-The  following  tenders  for  the  supply  of  granite  and 

slag  have  been  accepted  by  the  rural  council:  — 
F.  Hodson  &  Son,  Nottingham,   1,200  tons  granite  one  X  at  lis.  2d., 

double  X  at  10s.  "d. 
Groby  Granite  Company,  2,000  tons  at  lis   101.  and  lis.  8d. 
Ellis  &  Everard,  Bardon  Hill  granite,  2,000  tons  at  12s.  7d.  and  12s.  5d. 
Brookes.  Limited,  Halifax,  slag  and  chippings,  S^O  tons,  6s.  Od.  to  7s. 
Renishaw  Iron  Company,  Chesterfield,  2,000  tons  ditto,  6s.  2d. 
Stanton  Iron  Works  Company,  Derby,  1,000  tons  ditto,  5s.  4d.  to  fis.  Id. 


HORSFORTH.-  For  laying  sewers  and  constructing  manholes,  for  the 
urban  district  council.  — Mr.  H.  Raven,  engineer:  — 

Kendall,  Pudsey      £1,978 

Navlor  Brothers,  Bradford         1,474 

Parkin,  Horsforth 1,304 

Hudson,  Horsforth 1,290 

Throupe  &  Sons,  Horsforth*      1,075 

Engineer's  estimate,  £1,300. 


K1NGSTON-UPON-TH  AMES—  For  levelling,  paving,  metalling,  flagg- 
ing, channelling,  sewering,  and  lighting  Wocdbines-avenue,  for  the 
corporation. — Mr.  R.  H.  Clucas,  borough  surveyor:  — 

T.  Adams,  Wood  Green £1,032 

J.  Mowlem  &  Co.,  Limited,  Westminster     1,027 

E.  Free  &  Sons,  Maidenhead      981 

E.  Parry  &  Co.,  Putney  964 

S.  Kavauagh  &  Co.,  Surbiton-hill*     937 


LEWISHAM.-For  the  construction  of  a  pipe  and  concrete  sewer,  for 
the  borough  council.— Mr.  E.  Van  Putten ,  borough  surveyor:— 

J.  T.  Gloag,  Catford £209 

Woodham  &  Sons,  Catford 189 

Fry  Brothers,  Greenwich* 180 


LEWISHAM.— For   the    removal  of   house  refuse,  for  the  borough 
council— Mr.  E.  Van  Putten,  borough  surveyor:— 

From  Forest  Hill      From  Lee,  Blackheath, 
Railway  Station,  Catford,  Lower  Sydenham 
L.B  &S.C.R.  at       and  Brockley  Stations, 
per  full  dust  cart  S.E.&C.R.  at  per  full  dust 
load  cartload, 

s.  rf.  s.  d. 

J.  &  B.  Martin 3    6  2  11 

Hudsons,  Limited         3    6  3    3 

Postlethwaite,       Taylor       & 

Knowles,  Limited 3     7  3    2$ 

G.  E.  Cloke  3    8  3    9 

D.  &  C.  Rutter,  Limited        ...        3    8  3    4 

T.  Wood  &  Sons  3    9  3    6 

J.  8.  Barth         3  10  3    8 

B.  Cloke 3  10  3    9i 

S.  West,  Limited         4    Oj  3    0^ 


LLANTRISANT  AND  LLANTWIT.- For  making  up  private  streets, 
for  the  rural  district  council.  —  Mr.  T.  Saunders,  surveyor, 
Pontyclun :  — 

L.  Evans,  Tonyrefail £878 

G.  1j.  Morgan,  Pontypridd 824 

P.  J.  Davies  &  Co.,  Penarth  789 

W.  Thomas  &  Sons,  Llantrisant 780 

J.  Sutherland,  Abercynon 768 

H.  Murray,  Hontypridd       765 

Johns  &  VVest,  Llantrisant 761 

H.  P.  Hames,  Efail  Isaf        706 

Johnson  Brothers,  Gloucester* 722 


NEW  HUNST ANION.-  For  makiDg  up  certain  streets,  for  the  urban 
district  council : — 

Avenue-road  (Western  part). 

F.  Southgate  &  Son,  Hunstanton           £428 

R.  Shanks,  Chatteris  and  Hunstanton 344 

E.  J.  Case,  King's  Lynn  *             320 

AVENTJE-ROAD    (E.1STEBN   PART). 

F.  Southgate  &  Son,  Hunstanton           £142 

E.  J.  Case,  King's  Lynn                ...                  124 

R.  Shanks,  Chatteris  and  Hunstanton  *          124 

Seagate. 

F.  Southgate  &  Son,  Hunstanton           £285 

E.  J.  Case,  King's  Lynn      242 

K.  Shanks,  Chatteris  and  Hunstanton  *           210 


SOTJTHAM.  -  For  the  supply  of  granite,  for  the  rural  district  council  :- 
Granite. 
C.  Abel!,  Limited,  Atherstone.* 
Midland  Quarry  Company,  Limited,  Nuneaton.* 
Judkins,  Limited,  Nuneaton.* 

Mouctsorrel  Granite  Company,  Limited,  Loughborough.* 
B.  J.  Forder  &  Son,  Limited,  Nuneaton. 
.1.  Ellis  &  Sons,  Limited,  Rugby. 
Clee  Hill  Granite  Company,  Limited,  Ludlow. 
Rowley  Regis  Granile  Quarries,  Limited,  Birmingham. 
Croft  Granite  Brick  &  Concrete  Company,  Limited,  Leicester. 
Cliffe  Hill  Granite  Com]  any.  Limited,  I  eicester. 
Hartshill  Quarry  Company,  Limited,  Atherstone. 
Jees  Hartshill  Granite  Company,  Limited,  Atherstone. 
Dosthill  Granite  Company,  Limited,  Tamworth. 
Slag. 
C.  L.  Stiff  &  Co.,  Birmingham.* 
Exors.  of  P.  Pbipps,  Northampton.* 
W.  Prestwich  &  Sons,  Sheffield. 
T.  Boston  &  Son,  Limited,  Birmingham. 
1).  Millington,  Dudley. 
Basalt. 
United  Brick,  Basalt  &  Roads  Company,  Limited,  Buxton. 
Roubie. 
W.  L.  Ireland,  Atherstone. 


ST.  PANCRAS.-For  the  installation   of  a  complete  system  of  low- 
pressure  hot-water  heating  apparatus  at  Carlton-road  school,  for  the 
London  C  lunty  C.  uncil :  — 
The   Brightsicle   Foundry  &  Engineering  Company,  Limited, 

Westminster £1,625 

Cannon  &  Hefford,  Peck  ham      1,251 

Palnwkiir  &  Sons,  Queen-street  1,091 

G.  &  E.  Bradley,  Levor-street 1,065 

J.  Yetton  &  Co.,  Limited,  Limehouse 1,060 

W.  G.  Cannon  &  Sons,  Limited,  London-roadt     998 

J.  Grundy,  Limited, City-read  (withdrawn) 897 

Architect's  estimate,  £998 
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ST.  GEOEGE'SIN  THEEAST.— For    extending   a    staircase 
Betis-strcet  school,  for  the  London  County  Council :  — 

\V.  Harris,  North  Woolwich         

A.  E.  Symes,  Stratford        

Parrott &  Isom,  F'ore-street  

J.  ('.  Mather,  Islington  

w.  Shurmur  &  Sons,  Upper  Ciaj.l on     

Vigor  &  Co.,  Poplar 

\V.  Bailey,  lOast  Greenwich  

H.  C.  Horswill,  ForeBt-gitet        ■  ■■  

Architet't's  estimate,  £400, 


4K> 

430 
405 


STEPNEY.  — For  the  erection  of  an  elementary 
forthe  London  County  Council: — 

W.  E.  Blake,  Limited,  Plymouth        

.1.  Appleby  &  Sons,  Sonthwarkpark  

Brand,  Pettit  &  Co.,  West  Green-road         

H.  L.  Holloway,  Deptford        ...        ...         

Rowley  Brothers,  Wood-green 

W.  Lawrence  &  Son,  Finsbury-circus         

Thomas  &  Edge,  Woolwich      

L.  H.  &  R.  RobertB,  Islington 

G.  E.  Wallis  &  Sons,  Limited,  Haymarket 

Patman  &  Fotheringham,  Limited,  Islingtont     ... 
Architect's  estimate,  £20,670. 


,l I  tor  998  children, 

...      £32,283 
22,268 

21,863 

21,464 

21,438 
21,107 
21,073 
20,969 
20,879 
20,683 


WANDSWORTH.-  For  the  erection  of  an  elementary 
children,  for  the  London  County  Council:— 

Leslie  &  Co.,  Limited,  Kensington-square 

Holloway  Brothers,  Limited,  Belvedere-road      

McLaughlin  &  Harvey,  Limited,  Brecknock-road 
W.  Johnson  &  Co..  Limited,  Wandsworthcommon 

H.  Lovatt,  Limited,  Westminster     

Rowley  Brothers,  Wood-green 

.1.  &  C.  Bowyer,  Limited,  Upper  Norwood 

E.  Lawrence  &  Sons,  Limited,  City-road 

Patman  &  Fotheringham,  Limited,  Islington       

W.  King  &  Son,  Vauxhall-bridge-road        ...         

G.  C.  Kearley,  Limited,  Great  Marlborough-slreet 

(i.  E.  WaliisA  Sons,  Limited,  Panton-st.reet        

Ashliy  &  Horner,  Aldgatet       

Architect's  estimate,  £1 5,411. 


£17,616 
17,154 
16,599 
10,563 
10,300 
10,353 
16,030 
l.r>,967 
15,723 
15,621 
16,594 
16,654 
14,034 


WEXFOBD.— Accepted    for     the   erection   <>i   .'   reinforced  concrete 

bridge  at  Deeps,  for  the  county  council.— Ml'.   W.  F.  Barry,  connty 

surveyor : — 

Reinforced-concrete  bridge— British  K.-iuf ed  Concrete  Engineering 

Company,  Limited,  Westminster,  S.W.,  £3,713, 
Bascule  opeiiins?.— Cleveland  Bridge  Company,  Darlington,  £1,250 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending   early  notice  of  dales  oj 
forthcoming  meetings.' 

MARCH. 

?,— Junior  Institution  of  Engineers  Mr.  B.  A.  C.  Herepath,  on  "The 
Training  of  a  Colonial  Engineer." 

s.— Institution  of  Municipal  and  County  Engineers  :  Eastern  District 
Meeting,  92  Victoria-street,  S  W.  '  8  p  m. 

3.— Institution  of  Municipal  and  County  Engineers:  North-eastern 
District  Meeting  at  Leeds. 

X — Surveyors'  Institution  :  Adjourned  discussion  on  papers,  "  Build- 
ing By-laws  and  Regulations  as  Affecting  the  Housing  of  the 
Working  Classes,"  by  Mr  Win.  Woodward,  and  "Sonic  Urban 
Housing  Problems,"  by  Mr.  M.  Price  Holmes.     8  p.m. 

:!. -Concrete  Institute:  Mr.  H.  C.  Johnson,  on  " The  Strength  of 
Cement." 

4. — Eoyal  Sanitary  Institute:  Sessional  Meeting  at  Plymouth:  Mr. 
F.  W.  Lillicrap,  water  engineer,  Devouport,  on  "Tin-  Water 
Supp'y  of  Devouport,"  Western  Law  Courts,  Guildhall.     7  )>  m. 

5.— Inauguration  of  Chingford  Keservoir  by  His  Majesty  the  King. 
3.30  p  in. 

7.  -  Koyal  Institute  of  British  Architects:  Mr.  F.  Billerey,  on 
"  Modern  French  Architecture."    8  p.m. 

:0.— Institution  of  Municipal  Engineers:  Northern  District  Meeting  at 
Wallsend. 


APRIL. 
rs  Exhibition,  Olympia 


Lord  Mayor 
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-Opening  of  Building 
of  London. 

—Joint  Meeting  of  the  Illuminating  Engineering  Society,  the 
Institutions  of  Gas  and  Electrical  Engineers,  and  the  Institution 
of  Municipal  and  County  Engineers  :  Mr.  A.  P.  Trotter,  on 
"  Standard  Clauses  for  a  Specification  of  Street  Lighting." 

—Koyal  Institute  of  British  Architects.-  Messrs.  F.  W.  J.ickson  and 
Bernard  Dicksee,  on  "  Modern  Steel  Construction."     S  p.m. 

—Royal  Sanitary  Institute:  Ordinary  General  Meeting.    4  p.m. 


MAY. 

14-18.— Royal  Institute  of  Public  Health:  Annual  Congress  in  Paris 

JUNE. 

6-7. — Institution   of  Muuicip.il   and    County    Engineers      Meeting   at 

Dundee. 
23-28. — International  Road  Congress  in  London. 


APPOINTMENTS    OPEN. 

Official  end  similar  adver  leements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  In  the  following:  day's  Issue,  but  those 
tesponsiblefor  their  despatch  are  recomn*euded  to  arrange  that  they 
shall  reach  The  Survkyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Holborn), 
subject  to  later  confirmation  by  letter. 

TEMPORARY  ENGINEERING  AND  SUR- 
VEYING ASSISTANT.  March  8th.  Wantage 
Rural  District  Council. — Mr.  John  W.  Harris,  Engi- 
neer and  Surveyor,  East  Ghallow,  Wantage.  (242) 

"DUPIL. — The  Borough  and  Waterworks  Engineer 
-*-  of  Leamington  (A.M.I. C.E.)  has  a  vacancy  in  his 
office  for  a  Pupil.— Address,  Town  Hall. 


LYTHAM  URBAN  DISTRICT  COUNCIL. 
The  Lytham  Urban  District  Council  invite 
applications  for  the  posl  of  Assistant  to  t  he  Surveyor. 
Salary    £65  per  annum. 

Applications,  in  candidate '.s  own  hand  v.  riting,  stating 
age,  accompanied  by  copies  of  not  more  than  three 
testimonials,  and  endorsed  "  Assistant,"  iu  be  sent  to 
the  undersigned  on  <>r  before  Wednesday,  the  12th 
March.    1913. 

ARTHUR  .).  PRICE, 

Sui  veyor. 

Council   Offices,   L.\  tham,    Lancashire. 

February  2s.   1913.  (283) 


URBAN     DISTRICT      OF     LLANDRINDOD 
WELLS. 
SURVEYOR   AND    INSPECTOR   OF  NUISANCES. 

Tin'  Council  of  thi'  above-inamed  Disfsiot  intend, 
.in  the  1-ttli  day  of  March.  L913,  hi  proceed  in  the 
appointment  of  a  Surveyor  anil  [inspector  of  Nuisances 
!..r  lb.-  District,  m  a  salary  of  £120  per  annum,  pay- 
able quarterly. 

The  appointment  will  be  --ubjed  in  the  approval  of 
the  Local  Government  Boaird,  ami  tin1  person 
appointed  ma-!  posse  -  the  Certifioaite  of  some  pro- 
perly  constituted   examining   authority   in   regard   to 

iris   qualificaitions  to  act   a-    [inspector  of  Nuis; 

He  will  be  required  to  devote  the  whole  of  his  time 
in  the  duties,  including  those  of  Inspector  under  the 
Petroleum   Acts,  the    Housing    and    Town     Planning 

A  el.   &C. 

As  Surveyor  be  will  have  cliarge  •>!'  the  whole 'of 
lb,-  Council's  undertakings,  including  the  Water- 
works, Imt  excepting  the  Pavilion  and  Recreation 
1 1  in  nn<  I. 

Applications,  mi  foolscap  paper,  in  candidate's  own 
handwriting,  slating  age,  previous  experience,  with 
copies  "I'  mil  mmv  than  three  recent  testimonials, 
endorsed  "Surveyor,"  should  reach  the  undersigned 
i,  a    l.ilei    than    n 'in  the   14lb   day  of  March,  1913. 

Canvassing    any    Member    of    the   Council,    either 
directly  or  undirectly,  will  disqualify  an  applicant 
I).  ('    DAVIES, 

Clmk    lo    the    Council. 


Hall, 
aidrindod  Well-. 

February   27.    1913. 


(235) 


NA  N  T  Y  G  L  O  AN  I )  BL AIN A  URBAN 
DISTRICT  COUNCIL. 
Required  in  the  Surveyor's  Office,  a  temporary 
\--:-l:int  for  the  Preparation  of  Plan-.  &C,  for 
various  Street  Improvement  Works.  Candidate- 
must  be  good  Surveyors,  quick  and  neat  Draught:-- 
uicn,  and  have  had  experience  in  the  Surveyor's 
Office  of  an  Urban  District.  The  appointment  will 
be  for  four  lunar  months,  hut  subject  to  one  week's 
notice  on  either  side.  Salary  £2  5s.  per  week.  Appli- 
cations, stating  age  and  experience,  with  copies  of 
i  -;  ooonial-e  to  be  delivered  at  the  Office  of 
the  undersigned  on  or  before  Thursday,  the  13th  inst., 
endorsed  " Temporairy  Assistant." 

(Signed)    W.   J.   DAVIES, 


Sil:  \  ;  \     : 


Council  Offices, 

Blaaina,  Mon. 
March  3,  1913. 


(239) 


T3URAL  DISTRICT  COUNCIL  OF  SEISDON. 
-^  SURVEYOR'S    ASSISTANT. 

Applications  are  invited  tor  the  post   of  Surveyor's 
Assistant, 
Commencing  salary   CI  per  week,  rising  to  £1  5s. 
Applicants   nm-it   be  good   Surveyors,  Levellers   and 
Draughtsmen,  and  preference  will  be  given  to  candi- 
dates having  a  knowledge  of  Building  Constiructiorj 

Applications,  stating  age,  experience  and  qualifi- 
cations, with  copies  of  three  testimonials,  to  be  sent 
to 

WM.  CANNAN, 
Surveyor's  Office. 
Wombourne. 

Near  Wolverhampton, 

not    later    than    March    19th   next;    and    from    whom 
further  particular-  may  be  had  on  application. 

(237, 
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CHESHAM  URBAN  DISTRICT  COUNCIL. 
TEMPORARY    SURVEYOR'S    ASSISTANT. 
A  temporary  Assisfarot  \e   required  in  the  Office  of 
the  Engineer  and   Surveyor   to    the   Chesham   Urban 
District.  Council. 

Candidates  must  be  good  dcaughteraen,  and  capable 
of  levelling  and  surveying.    Salary  C2  per  week. 

Applications  to  l>e  -en;  to  me,  accompanied  by 
copies  only  of  three  recent  testimonials,  not  later 
than    Saturday.    March    15th,   1913. 

PERCY  ('    DORMER, 

Engineer  and   Surveyor. 
Council  Offices, 

Che-ham. 

Bucks.  (346) 

WANTED,  a  smart  young  man  as  District  Road 
Foreman  in  large  town.  North  of  England, 
with  experience  in  repairing  tar  and  dry  macadam 
roads,    paving,    &c.    Coanrnemicfng    wage    £2    5&.    per 

week. 

Applications,  in  candidate's  handwriting,  stating 
age,  training  and  qualifications,  with  copies  of  ■three 
recent  testimonials,  to  be  sent  not  later  than  Monday, 
24th  March.  1913.  to  Box  1,224,  office  of  The 
Surveyor,  24   Bride-lane,    Fleet-street,  London,  E.C. 

APPOINTMENTS    WANTED. 

TOWN  PLANNING  OR  SPECIAL  MUNI- 
CIPAL SURVEYS.— Practical  Surveyor,  with 
lung  and  varied  experience  of  special  municipal  sur- 
veys lor  many  local  authorities,  is  prepared  to  assist 
Borough  Engineers  with  Town  Planning  Schemes,  &c. 
—Address:  M.,  c/o  The  Surveyor.  24  Bride-lane, 
Fleet-street,  E.C. 

(Continued  on,  p.   xxiij 

BUILDING   LAND   WANTED. 

WANTED,  in  Finchley,  G older' s  Green  or  Hendon 
District,   small  plot,  leasehold,  for  erection  of 
Private   Residence;    [rootage    about    35ft— Admen   D. 
A.E.I.B.A.,  21    Gore-road,   S.   Hackney,  N.E. 

(244) 

TENDERS   WANTED. 

JTUNTS    COUNTY   COUNCIL. 
MAIN  ROADS. 


1913—14. 
lens  ai     required  Ear  jKhe  supply  of  Granite,  Slag 
and   Tar-macadam   for  the   Year   ending  March  31st, 
1914. 

Form  of  Tender  and  Condition-  of  Contract  may  be 

nb  ained  on  application  to  the  undersigned,  to  whom 

i  i,    delivered  not   later  than  Saturday, 

the  15th  of  March,  L913. 

Tin    Council  do  not   hind  themselves  to  accepl   Mi. 

■  or  any  Tender. 

BERBERT  LEETE, 

County  Surveyor. 
County  Surveyor's  Offii 
High-street, 

Huntingdon. 

March  4,  1913.  (246) 

GAINSBOROUGH  URBAN  DISTRICT 
COUNCIL. 
ANNEAL  CONTRACTS,  1913-4. 
The  Urban  Di-trict  Council  are  prepared  to  "- 
eeive  Tenders  for  the  Supply  and  Delivery  of  the 
undermentioned  Materials,  as  may  from  time  to 
time  be  ordered,  during  the  year  ending  31st  March, 
1914:— 

1.  Broken    Granite    or   Whinstone   Macadam. 

2.  Granite  or  Whin-stone  & 

3.  Broken    and    Block    Slag,    Slag    Ohippings    and 

Dust. 

4.  York  Bel  Channels  and  Flags. 

5.  Concrete  Fl. 

6.  Stoneware   and   Earthenw  a  re   Pipes,   Gullies,  &e. 

7.  Oast-iron  Pipes. 

-macadam. 
'i.  Pitch   and   Creosote   Oil. 
I«i    Portland    Cement. 


Specification  and  Forms  of  Tender  may  be 
obtained  by  written  application,  addressed  to  the 
undersigned. 

Sealed    Tenders,    endorsed     "Tender    for    ,"    ac- 

companied  by  Samples  of  the  Materials  te  be  sup- 
plied (except  Nos.  4,  7,  8,  '.).  10),  to  be  delivered  at 
the  Office  of  Mr.  Deeimus  M.  Robbs,  Clerk  to  the 
Council,  i;  Lord-street,  Gainsborough,  nol  later  than 
Wednesday,  ](Mh  March   next. 

The  Council  do  not  hind  themselves  to  accept  the 
lowest   or   any    Tender. 

SAM.    W.    PA  KEEP. 

Engineer   and    Surveyor. 
Council  Offices, 

Gainsborough. 

February    24,    1913. 


c 


OUNTY  BOROUGH  OF  STOKE-ON-TRENT. 


BURSLEM    STORM-WATER    DRAINAGE  SCHEME. 


TENDERS  FOR  MATERIALS. 
The  Corporation  invite  Tenders  for  the  Supply  and 
Delivery    of   Materials    required    in    connection    with 
the  above  works  as  under: — 
Contract  Mo.  2.    For  (he  supply  of  about   410  tons 

of   Portland    Cement. 
Contract   No.  4.     For  the  supply  of  about  6,200yd   , 
of    Stoneware    Pipes,    (>-in.    to 
L8-in.  diameter. 
Contract    No.  5.     For  the   -apply   of  18  tons  of  Cast- 
iron    Pipes. 
Contract  No.  7.     For  the   supply   of  Timber. 
Conditions  of  Contract,  Specification  and  Form-  of 
Tender   may    be    obtained   on   application    to   Mr.   A. 
Burton,   ASSOC. M. INST. C.E.,    f.s.i.,    Borough    Surveyor, 
Town   Hall,  Stoke-on-Trent. 
Sealed    Tender-,    endorsed    "Burslein    Storm-Water 

Drainage,  Contract  No. ,"  to  be  sent  to  the  Borough 

Surveyor  not  later  than  12  noon  on  Wednesday,  the 
12th  day  of  March.  1913. 

The  successful  Contractors  will  he  required  to  con- 
form to  the  Council's  Regulations  as  t6  the  payment 
of  standard  rate  of  wages. 

The  Corporal  i-on  do  nol  bind  themselves  to  accept 
the  lowest  or  any  Tenders,  and  reserve  to  themselves 
the  right  to  divide  any  Contract. 

E.  B.  SHARPLEY, 

Town   Clerk. 

February  2',.  1913. 

plTY  OF  NOTTINGHAM. 

^  TO   CONTRACTORS. 

The  Works  and  Ways  Committee  are  prepared  to 
receive  Tenders  for  the  Construction  of  a  Sewer  from 
the  junction  of  North-gate  and  Bad  ford-road  to  the 
junction  of  Marshall-street  and  Mansfield-street, 
Sherwood.,    together   with   all   appurtenant  Works. 

The  Contract  will  consist  chiefly  of — 
850  yards   lin.  of  Circular    Brick   and   Concrete   Sewer,  4,  6" 
internal  diam.        ...         ...         (in  tunnel) 

630  yards  lin.  ditto  ditto  ditto  (in  open  cutting) 

766 yards  lin.  ditto  ditto  I'  diam,  (in  open  cutting) 
215  yards  lin.  ditto  dido  3'  6"  diam.  (in  open  cutting) 
with  Manholes,  Junction  Chambers,  Storm  Overflows,  Ac. 

Drawings  may  be  seen,  and  Specification,  Bill  of 
Quantities  and  Form  of  Tender  obtained,  on  apply- 
ing to  Mr.  Arthur  Brown,  m.inst.c.e.,  City  Engineer. 
Guildhall,  Nottingham,  on  paysmenit  of  a  deposit,  of 
Two  Guineas,  which  will  be  returned  on  receipt  of  a 
bond-fide  Tender  and  the  copy  of  the  Specification. 

Sealed  Tenders,  endorsed  "Sherwood  Outfall 
Sewer,"  arc  to  be  delivered  to  the  undersigned  not 
lat-r  than  12  o'clock  (noon)  on  Friday,  14th  March 
1913. 

Tin  lowest,  or  any  Tender  will  not  necessarily  be 
ac  «pled,  and  Tenders  will  only  be  accepted  from 
persons  who  conform  to  the  conditions  of  the  Con- 
tract as  regards  paying  the  local  standard  rate  of 
wages,  &c,  and  to  the  working  rules  of  the  Notting- 
ham district. 

(By  order) 

W.  J.  BOARD, 

Town    Clerk. 
Guildhall,  Nottingham 
February   26,    1913. 
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Minutes  of  Proceedings. 


The  Storv  There  is  a  ring  about  the  sub- 

0*  ^g  title   of   this    book    which   would 

Kino'c  uio-ht.to.i       lead  the  ordinary  reader  who  is 
ing  s  mgnway.  * 

not  familiar  with  the  aims   and 

methods  of  the  authors  to  expect  a  romantic  and 
picturesque  account  pf  the  many  incidents,  both 
legendary  and  historical,  which  have  as  their  set- 
ting the  great  highways  of  the  country.  To 
approach  the  latest  work  of  Mr.  and  Mrs.  Sidney 
Webb  with  any  such  expectation,  however,  would 
be  to  court  complete  disappointment.  True,  the 
story  which  is  told  is  full  of  romance,  but  only  of 
that  kind  which  appeals  to  the  serious  student  of 
our  institutions.  A  narrative  which  (to  use  the 
words  of  the  preface)  ■'  begins  with  the  war  chariot 
of  Boadicea.  and  is  brought  down  to  the  motor- 
omnibus  of  to-day,"  cannot  fail  to  be  of  interest, 
and  a  little  reflection  is  sufficient  to  recall  to  the 
mind  of  the  reader  its  supreme  importance.  The 
development  of  the  civilisation  of  any  community 
is  dependent  in  a  peculiar  degree  upon  the  creation 
and  maintenance  of  adequate  means  of  communi- 
cation ;  it  is  not  surprising,  therefore,  that  Mr. 
and  Mrs.  Webb,  in  undertaking  a  systematic  studv 
of  English  local  government  (of  which  the  present 
volume  is  the  third  to  be  published  in  book  form), 
speedily  recognised  that  the  evolution  of  highway 
administration  formed  in  itself  a  not  unimportant 
part  of  their  subject.  The  subject  is  treated  in 
historical  sequence,  and  the  notes  and  references 
to  authorities  which  form  an  appendix  to  each 
chapter  afford  convincing  proof,  if  such  were  re- 
quired, that  the  authors  in  writing  this  book  have 
conscientiously  pursued  their  veil-known  ideal  of 
thoroughness  and  accuracy. 

Prior  to  the  fifteenth  century  practically  nothing 
is  known  as  to  the  maintenance  of  roads  in  this 
country,  and  the  whole  of  this  period  is  rapidly 
surveyed  in  an  introductory  chapter.  The  earliest 
highways  in  England  of  which  there  is  any  sign 
are  the  ancient  trackways  which  were  used  bv  the 
British  inhabitants. 

"So  persistent  and  unyielding  i-  popular  usage,  and 
so  little  thought  has  there  ever  been  of  changing  the 
course  of  a  public  thoroughfare,  that  we  may  well 
imagine  these  ancient  hollow-ways  and  ridge-ways, 
from  Cornwall  to  Northumberland,  to  survive  in  many 
a  sunken  lane  or  moorland  track." 

But  nothing  is  known  of  the  management  of  these 
prehistoric  tracks.  The  great  roads  which  were 
constructed  by  the  Roman  invaders  are  more  cer- 
tainly visible  to-day;  but  these  were  military  in 
character,  and  are  probably  not  strictly  relevant 
to  the  history  of  our  highway  administration. 
From  the  earliest  historic  times  road  maintenance 
was  a  local  obligation,  having  been  originallv  im- 
posed  upon   each   manor.        This   duty   of   mainte- 

*  *'  English  Local  Government :  The  Story  of  theKing's  Highway."  by 
Sidney  and  Beatrice  Wehh.    Price  7s.  6d.  nett.    Longmans,  Green  &  Co. 


nance,  however,  consisted  in  little  else  than  the 
due  preservation  of  the  public  right  of  passage,  the 
science  of  road  engineering  not  yet  having  been 
established  In  1555  there  was  passed  an  Act 
which  formed  for  nearly  three  hundred  years  the 
basis  of  a  new  organisation  of  road  maintenance. 
Under  this  statute  the  obligation  of  maintenance 
was  cast  upon  "  the  inhabitants  of  the  parish,'1  who 
figure  so  frequently  as  parties  in  the  reported  cases 
on  the  subject.  The  office  of  surveyor  of  highways 
was  gratuitous,  thus  forming  an  almost  exact  pre- 
cedent for  some  modern  appointments !  These, 
too,  were  the  early  days  of  "  direct  labour."  inas- 
much as  every  'householder,  cottager,  and 
labourer  able  to  labour,  and  being  no  hired 
servant  by  the  year,  was  either  to  go  himself  to 
work  or  to  send  one  sufficient  labourer  in  his  stead. 
The  story  of  the  transition  from  a  service  to  be 
wholly  rendered  in  kind  to  a  mixed  system  of 
statute  labour  and  money  payments,  and  from  this 
to  a  compulsory  highway  rate,  is  told  by  Mr.  and 
Mrs.  Webb  in  a  most  lucid  and  instructive  way. 
The  next  chapter  in  the  story  deals  with  the  de- 
velopment of  the  parochial  system  up  to  the  year 
1835,  when  the  -well-known  Highway  Act  was 
passed.  The  contemporary  criticisms  of  statute 
labour  at  the  close  of  the  eighteenth  century  are 
full   of   instruction.     For   example — 

"The  days  set  aside  for  the  performance  of  the 
statute  labour  are,  by  long-established  custom,  con- 
sidered as  allotted  to  play  and  merriment,  and  the 
man  who  can  continue  to  do  the  least  work  with  his 
master's  cattle  thinks  he  does  him  a  kindness." 

And  again — ■ 

"When  a  farmer  sends  his  cart  to  perform  statute 
duty,  it  seldom  carries  more  than  half  a  load,  and 
the  servants  practise  every  manoeuvre  to  put  off  time 
and  do  as  little  a-  possible." 

It  will  thus  be  seen  that  even  in  those  days  the 
lot  of  the  surveyor  was  no  enviable  one.  The  duty 
of  the  inhabitants  of  the  parish  in  regard  to  high- 
way maintenance  has  been  referred  to.  This  dutv 
was  enforced  bv  proceedings,  which  were  criminal 
in  form,  commenced  by  preferring  an  indictment 
against  the  parish  as  a  whole:  bit  this  procedure 
very  rarelv  succeeded  in  attaining  the  real  object 
— namely,  the  mending  and  repair  of  the  roads. 

"A  parish  was  not  legally  require  I  to  rai; 
right  of  way  from  one  grade  t<j  an<ji  itway  to 

a  bridleway  or  a  bridleway  to  a  cartway.  But  it  was 
just  this  transformation  of  narrow  ways  into  broad. 
and" especially  01  mere  beaten  tracks  into  artificially 
prepared  road  surfaces,  that  the  ciivumstan 
q-udred.  Wha1  the  law  tacitly  assumed  was  the  main- 
tenance of  some  imaginary  status  quo.  What  was  being 
demanded  was  virtually  a  new  service — a  service  as 
different  from  that  of  keeping  open  a  fix  i  passage  as 
a   modern  railway  is  from  a  country  la 

This  demand  for  an  improved  form  of  highway 
arose  from  the  increase  in  traffic  which  took  place 
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in  the  sixteenth,  seventeenth,  and  eighteenth  cen- 
turies, together  with  the  gradual  introduction  of 
wheeled  vehicles.  Until  the  end  of  the  seventeenth 
century  travellers  usually  went  on  horseback. 

"It  was  v  ay  that  John  Hampden  journeyed 

up  and  down   I  up  the  freeholders  to 

alt;    it  was   ::i  this  way  that   Samuel  Wesley  took 

all  England  for  his  parish:    it  was   in  this  way  that 

John  Watt  moved  from  Glasgow  to  London  to  learn 

jmatieal  instrument  making.  .  .  ."  &c. 

The  advent  of  the  carriage  and  cart  might  have 
been  expected  to  lead  to  a  new  principle  in  regard 
to  the  responsibility  for  road  maintenance,  for.  in 
the  words  of  Lord  Macaulay,  ''  to  demand  that  a 
route  connecting  two  great  towns  which  have  a 
large  and  thriving  trade  with  each  other  should 
be  maintained  at  the  cost  of  the  rural  population 
between  them  is  obviously  unjust.  The  yaroehial 
principle,  however,  continued  to  form  the  basis 
of  the  highway  system,  any  relief  to  the  rural 
parishes  taking  the  form  of  traffic  regulation  as 
regards  the  construction  cf  vehicles  and  the  limi- 
tation of  loads  '  The  next  phase  was  the  introduc- 
tion of  the  toll  system,  designed  to  secure  ''that 
every  person  should  contribute  to  the  repair  of 
loads  in  proportion  to  the  use  they  make  of  or 
the  convenience  which  they  derive  from  them." 
This  led  to  the  creation  of  the  Turnpike  Trusts, 
which  were  established  by  thousands  of  separate 
Acts  of  Parliament  from  1706  onwards.  These 
Acts  did  not  exempt  the  parishes  from  their  old 
duty  of  maintenance,  but  they  were  designed,  as 
regards  the  particular  piece  of  road  dealt  with,  to 
provide  additional  revenue,  and  to  give  additional 
powers  to  the  reinforcement  of  the  general  law. 
The  Trusts  persisted  for  upwards  of  a  century,  and 
although  the  turnpike  system  may  be  defended  as 
a  political  expedient,  it  did  not  generally  succeed  in 
producing  the  desired  result.  The  opportunity 
pi'esented  by  this  state  of  affairs  was  seized  by  Tel- 
ford and  Macadam,  who,  under  Government 
patronage,  were  enabled  to  effect  something  like  a 
revolution  in  constructional  methods.  They  did 
r.ot,  however,  succeed  in  saving  the  Trust  system. 

"What  this  generation  of  road  reformers  accom- 
plished was  something  quite  different.  Almost  against 
c  will  they  found  themselves  promoting  the  evolu- 
tion of  a  new  system  of  highway  administration, 
based,  not  on  tolls,  but  exclusively  on  c-ompulsorily 
levied  rates  ;  governed,  not  by  a  separate  ad  hoc  body, 
but  by  the  general  local  governing  authority  of  the 
geographical  district  in  which  the  roads  were  situated; 
administered,  not  by  self-selected  groups  of  local  digni- 
taries, but  by  democratically  elected  representatives 
of  the  whole  body  of  citizens;  acting,  not  through  the 
unpaid  amateur  doing  his  term  of  service  as  surveyor, 
but  through  permanent  professional  salaried  officials; 
and  getting  the  actual  manual  labour  performed,  not 
by  any  gratuitous  common  service,  but  by  a  per- 
manently employed  staff  of  wage  earner-.  This  evolu- 
tion took  nearly  the  whole  nineteenth  century  to  come 

A  chapter  on  the  New  Users  of  the  Roads  :n 
the  Twentieth  Century,  which  contains  some  out- 
spoken criticism  of  the  Local  Government  Board, 
completes  a  book  which  is  of  absorbing  interest, 
cordially  recommend  every  highway 
surveyor  to  read. 


The 


/hich 


Atmospheric  xne    8iea.ter    attention    wl 

Pollution  bas   keen    given    in    recent   years 

to    the    subject    of    atmospheric 
pollui  i  causes  and  pre1 

is  an  excellent  sign.     The  evil  effects  of  tl 
moua  fouling  of  the  air  of  our  great  cities  which 
takes  place   from   day  to  day  may  be    seen    in    a 
lowerii  tandard  of  the  public  health,  and 

■  many  of  ou>-  mosl 
notable  and  beautiful  buildings.  Tt  may  be  within 
ion  of  our  readers  that  an  Interna- 
tional Smoke  Abatement  Conference  was  held  in 
London  last  year,  when  a  strong  committee  was 
formed   for  I  -rawing  up  the  details 


of  a  standard  soot  and  dust  measuring  apparatus 
and  the  methods  of  its  use.  This  committee  got 
to  work  without  delay,  and  carefully  considered 
the  comparative  merits  of  nine  methods  of  mea- 
surement which  were  submitted  to  them.  As  a 
result  of  this  consideration  it  was  decided  to  adopt 
the  method  of  collecting  the  rainfall,  obtaining  the 
residue  by  evaporation,  and  carefully  weighing  it. 
This  method  renders  it  possible  to  ascertain  with 
considerable  accuracy  the  amount  of  polluting 
matter  which  falls  on  a  given  area  both  in  rain 
and  during  dry  weather.  The  committee  have,  in 
accordance  with  the  terms  of  their  reference,  drawn 
up  a  standard  specification  for  a  collector  such 
as  that  which  they  recommend,  together  with 
standard  instructions  for  its  use.  A  sub-com- 
mittee are  at  present  dealing  with  the  framing  of 
a  standard  method  of  examining  the  deposit. 

The  preliminary  observations  which — as  stated 
in  the  special  article  by  Mr.  John  B.  C.  Kershaw 
in  the  present  issue — have  been  made  by  means  of 
the  proposed  collector  reveal  most  remarkable  re- 
sults. Three  stations  were  established  in  London 
(namely,  at  Buckingham  Gate,  Horseferry-road. 
and  Old-street),  and  one  at  Sutton,  Surrey.  The 
amount  of  deposit,  expressed  in  tons  per  square 
mile  per  annum,  was  500,  420  and  650  respectively 
at  the  London  stations,  and  195  at  Sutton.  The 
committee  are  now  in  communication  with  the 
principal  local  authorities  in  the  United  Kingdom 
with  a  view  to  obtaining  their  co-operation  in  an 
organised  attempt  to  collect  reliable  data  by  means 
of  the  standard  apparatus  and  methods  of  exami- 
nation as  approved  by  the  committee.  The  re- 
sponse has  already  been  most  encouraging,  many 
of  the  largest  towns  having  intimated  their  willing- 
ness to  fall  in  with  the  proposals  of  the  committee, 
while  others  have  the  matter  under  consideration. 
The  results  of  the  observations  in  each  city  or  dis- 
trict will  be  passed  on  regularly  to  the  Central 
Committee,  and  an  annual  report  will  be  published 
containing  full  statistics,  together  with  the  conclu- 
sions at  which  the  committee  are  enabled  to  arrive 
as  to  the  practical  progress  of  the  smoke  abatement 
movement  in  those  places  supplying  the  required 
information. 

It  is  true  that  observations  as  to  atmospheric  pol  ■ 
lution  have  been  made  hitherto  in  some  places,  but 
having  regard  to  the  fact  that  there  has  been  great 
diversity  of  method,  these  have  been  of  no  value 
for  the  purpose  of  compiling  comparative  statistics. 
It  is  in  this  respect  that  the  records  which  are  to 
be  collected  under  the  auspices  of  the  committee 
will  be  of  peculiar  value.  The  figures  that  havi 
Veen  obtained  in  the  few  tests  already  made  show 
that  the  fall  of  soot  and  dust  may  amount  to  an 
astonishing  total  when  worked  out  in  tons  per 
square  mile.  For  example,  a  simple  calculation, 
based  on  the  observations  mentioned  above,  shows 
that  the  amount  of  soot  and  other  polluting  matter 
which  is  deposited  annually  over  the  Greater 
London  area  approaches  the  gigantic  total  of 
76,000  tons.  It  is  certain  that  no  considerable 
improvement  will  take  place  until  reliable  data  are 
obtained  showing  the  magnitude  and  extent  of 
the  evil  which  calls  for  mitigation.  It  is  therefore 
to  be  hoped  that  local  authorities  will  do  all  in 
their  power  to  assist  the  Central  Committee  in 
their  efforts  towards  securing  a  purer  and  more 
wholesome  atmosphere. 


Asphalt  Paving     tl  Th£  experience  of  surveyors  in 

in  Stretford.        he    L°ncl"n    arf    h-as    cuab  ec 
them    to    furnish    many    useful 

i  isons    between    asphalt    paving    and    other 

of  paving  which  it  has  superseded  or  with 

which  it  competes,   and  a  large  proportion  of  the 

nmparisons  in  this  country  relate 

to  the  London  area.     "While,  however,  the  range  of 

traffic  conditions  in  Greater  London  is  very  large. 

the  kinds  of  paving  with  which  asphalt  can  be  com- 

i  that  area  arc  limited  in  number,  the  soils 
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are  mainly  of  two  classes — London  clay  and  eocene, 
or  valley  gravels — and  the  climate  and  rainfall 
conditions  are  nearly  the  same  throughout  the  area, 
and  differ  much  from  those  of  the  west  and  north. 
Several  different  factors  come  into  play  in  Lan- 
cashire, the  climate  of  that  county  presenting 
marked  contrasts  with  that  of  the  Thames  estuary ; 
while  the  c'asses  of  paving  with  which  asphalt  com- 
petes in  Lancashire  towns  include  several  which 
are  not  in  ordinary  use  in  London.  In  Stretford 
asphalt  has,  during  the  past  eight  years,  been 
adopted  to  an  extent  which  may  be  measured  by  the 
total  expenditure  which,  including  some  £18,000 
in  the  estimates  for  the  current  year,  amounts  to 
over  £75,000.  In  a  useful  paper-  which  he  read 
on  the  first  of  this  month,  at  a  North-Western 
District  meeting  of  the  Institution  of  Municipal 
and  County  Engineers,  Mr.  E.  Worrall  described 
the  nature  of  the  aspha.lt  paving  put  down  in 
Stretford  and  the  methods  pursued,  and  discussed 
the  advantages  and  some  difficulties  attending  its 
adoption.  We  regret  that  the  heavy  demands  on 
our  space  prevent  us  from  reproducing  the  whole 
of  Mr.  Worrall's  paper;  but  the  extracts  which 
we  give  on  another  page  include  nearly  all  the 
technical  matter,  and  the  explanatory  passages  re- 
lating to  local  conditions.  The  only  point  on  which 
some  further  information  seems  desirable  is  with 
regard  to  the  kind  of  foundations  p:-ovided  for  the 
other  kinds  of  paving,  the  defects  of  which  were 
possibly  due  in  part  to  faulty  foundations.  Mr. 
Worrall  is  to  be  congratulated  on  the  successful 
accomplishment  of  good  work  as  well  as  upon  his 
lucid  presentment  of  the  results  obtained  and  the 
conditions  under  which  the  changes  were  effected. 


Tramway 
Accidents. 


The  payment  of  compensation 
in  cases  of  accident  to  passengers 
is  a  serious  matter  for  every 
tramway  undertaking  of  any  magnitude,  and  it  is 
therefore  satisfactory  that  the  Court  of  Appeal 
have  recently  reiterated  the  principle  that  the  only 
duty  of  tramway  undertakers  in  regard  to  safe- 
guarding their  passengers  is  to  use  all  practicable 
care  and  skill  to  ensure  their  safety.  In  the  case  of 
Newberry  v.  The  Bristol  Tramways  and  Carriage 
Company  it  was  stated  that  the  plaintiff  was  travel- 
ling on  the  top  of  a  car  on  the  defendants'  lines 
when  the  wheel  at  the  end  of  the  trolley-arm  came 
off  the  live  wire,  with  the  result  that  the  trolley- 
arm  became  entangled  with  the  overhead  gear  and 
was  lifted  from  the  standard,  falling  on  to  the  roof 
of  the  car  and  injuring  the  plaintiff.  It  was  proved 
on  behalf  of  the  defendant  company  that  the  car 
was  in  perfect  order  and  that  the  system  in  use  was 
the  best  and  most  widely  adopted  overhead  system. 
On  the  other  hand,  it  was  alleged  that  the  Company 
had  elected  to  employ  a  detachable  arm  with  a  full 
knowledge  of  the  risk  they  were  running  in  so 
doing,  and  without  taking  sufficient  precautions  to 
secure  the  safety  of  the  passengers.  The  jury  took 
the  latter  view  and  awarded  the  plaintiff  £150  by 
way  of  damages,  but  they  were  unable  to  suggest, 
in  reply  to  a  question  by  the  learned  judge,  any 
precautions  which  might  have  been  taken  by  the 
company  by  which  the  accident  might  have  been 
avoided.  The  principle  as  laid  down  in  the  summing 
up  was  as  follows :  "The  plaintiff  can  only  be 
entitled  to  recover  if  there  is  negligence  on  the  part 
of  the  defendants  in  carrying  him  as  a  passenger. 
The  tramway  company  are  not  insurers.  They  are 
bound  to  take  every  reasonable  precaution  to  ensure 
the  safety  of  the  passengers,  not  as  insurers,  but 
every  reasonable  care  that  can  be  taken."  In  the 
Court  of  Appeal,  the  Master  of  the  Rolls,  in  allow- 
ing the  appeal  of  the  Company,  said  :  "  It  is  sufficient 
that  the  company  should  adopt  the  best  known 
apparatus,  kept  in  perfect  order,  and  worked  with- 
out negligence  by  the  men  employed."  This  may 
be  taken  as  an  authoritive  statement,  and  is  worthy 
of  note  by  all  tramway  authorities,  both  municipal 
and  private. 


The  Boiton  Mr-  L-  Morgan,  borough  engi- 

improvement       neer  of  Bo^31*   like  the  burgh 
Sohemo.  surveyor    of     Dundee,     has    set 

himself  seriously  to  the  task  of 
drawing  up  a  scheme  of  city  improvement,  and 
there  seems  a  probability  of  his  meeting  with  the 
success  which  such  efforts  undoubtedly  deserve. 
It  is  stated  that  the  scheme  meets  with  the  general 
approval  of  the  town  council,  and  thus  far  it  has 
been  launched  under  what  may  be  termed  hopeful 
auspices.  Mr.  Morgan  would  appear  wisely  to 
have  adopted  the  line  of  least  resistance  in  so  far 
as  he  has  so  arranged  that  the  construction  of  the 
new  roads  contemplated  by  his  scheme  would  in- 
volve the  acquirement  and  destruction  of  very 
little  existing  property.  The  thoroughfares  are 
all,  or  mainly  so,  suggested  on  lines  traversing 
undeveloped  land  over  nearly  the  whole  of  the  dis- 
tricts affected.  The  object  sought  to  be  attained 
is  the  connection  of  the  whole  of  the  outskirts  of 
the  borough  with  main  roads  having  an  average 
width  cf  48  ft.,  which  would  virtually  encompass 
the  existing  populous  portion  of  the  town.  The 
idea  is  to  link  up  the  proposed  new  roads  with  the 
present  main  avenues  of  traffic  to  the  central  area 
of  the  town  from  all  points  of  the  compass,  and  at 
the  most  convenient  points  Though  the  scheme 
is  only  tentative,  great  pains  have  been  taken  by 
its  author  in  working  out  the  details,  with  the  re- 
sult that  Mr.  Morgan  has  evolved  a  project  of 
far-reaching  improvsment,  which  has  naturally 
aroused  much  interest  in  Bolton  and  the  neigh- 
bourhood. Following  the  customaiy  procedure  in 
similar  circumstances,  the  landowners  affected  are 
to  be  coirmunicated  with  and  their  views  ascer- 
tained, and  it  is  to  be  hoped  that  the  scheme  will 
successfully  weather  this  not  unperilous  preliminary 
stage,  and  eventually  become  an  accomplished  fact. 
Anyway,  it  is  not  in  the  mere  conventional  sense, 
but  with  a  sincere  appreciation  of  the  professional 
spirit  by  which  he  has  manifestly  been  guided, 
that  we  congratulate  Mr.  Morgan  upon  his  praise- 
worthy and  ambitious  attempt  at  town  develop- 
ment and  improvement. 

*  *  * 

An  important  decision  has  re- 
Chicago  cent,     been  issued  b     the  gecre. 

Sewage  Disposal.  tar/of  War  for  the  United 
States  in  connection  with  diversion  of  water  from 
Lake  Michigan  for  the  purpose  of  diluting  the 
sewage  of  Chicago  in  the  drainage  canal.  At 
present  the  authorised  volume  is  4,167  cub.  it.  per 
second,  but  the  sanitary  authority  of  the  city  has 
made  application  for  permission  to  increase  this 
to  10,000  cub.  ft.  per  second,  and  supported  its 
application  by  a  special  report  upon  the  subject. 
The  application  was  opposed  by  twenty-three  cities 
and  six  States,  by  the  navigation  interests  of  the 
Great  Lakes,  the  Canadian  Government  and  private 
interests.  The  Secretary  of  War  states  that  he 
has  reached  the  conclusion  that  the  diversion  from 
Lake  Michigan  of  the  extra  volume  of  water  now 
applied  for  would  substantially  interfere  with  the 
navigable  capacity  of  the  navieable  waters  in  the 
Great  Lakes  and  their  connecting  rivers,  and  that 
every  drop  of  water  taken  out  of  the  lake  at 
Chicago  tends  to  nullify  the  costly  improvements 
on  the  harbours  and  other  matters  as  well  as  to 
inflict  even  greater  loss  upon  the  navigation  inte- 
rests. He  also  observes  that  the  International 
Waterways  Treaty  of  1909  gives  Canada  certain 
right  which  must  be  respected,  and  his  rejection 
of  the  application  naturally  has  given  great  satis- 
faction in  Canada,  and  doubtless  also  to  the 
American  cities  outside  Chicago  which  are  situated 
on  the  Great  Lakes. 

It  is  also  stated  in  the  decision  that,  on  the  facts 
presented,  no  case  of  local  permanent  necessity  is 
made  out,  so  that  the  sanitary  authority  of  Chicago 
will  presumably  now  proceed  to  carry  out  the 
various  works  which  have  been  projected  for  the 
treatment  of  the  sewage  before  it  is  discharged  into 
the  drainage  canal. 
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Atmospheric  Pollution  :  A  Standard  Method  of 
Measuring  its  Amount  and  Character. 

By    JOHN    B.    C.    KERSHAW.   Member   of    the    London    Committee    for    the    Investigation    of 

Atmospheric  Pollution. 


One   of   the   most   important  resolutions   passed   at 

the  International  Smoke  Abatement  Exhibition  and 
Conference  held  in  London  in  March,  1912,  was  that 
relating  to  the  framing  of  a  standard  method  of 
catching  and  measuring  the  more  ■oommonly  occur- 
ring- impurities  of  the  atmosphere.  Thisi  resolution 
was   worded  as  follows:  — 

"  That  in  the  view  of  this  Conference  it  is  desirable  that 
immediate  steps  should  be  taken  to  decide  upon  and  secure 
the  general  adoption  of  a  standard  method  for  the  measure- 
ment of  atmospheric  pollution  by  smoke  and  the  other  pro- 
ducts of  combustion  and  dust,  in  order  that  the  data  now 
being  collected  may  possess  a  comparative  value,  and  that  a 
committee  be  appointed  to  draw  up  details  of  a  standard  soot 
and  dust  measuring  apparatus  and  methods  of  its  use." 

"  That  the  committee  do  consist  of  Dr.  H.  A.  Des  Voeux, 
M.D.  (Hon.  Treasurer,  Coal  Smoke  Abatement  Society),  Pro- 
fessor J.  B.  Cohen,  b.sc,  ph.d.,  f.e.s.  (Leeds  University), 
Bailie  W.  Smith  (Convener  of  the  Air  Purification  Sub-Com- 
mittee of  the  Glasgow  Corporation),  Dr.  Hawksley  (Assistant 
Medical  Officer  of  Health,  Liverpool),  Mr.  J.  B.  C.  Kershaw, 
f.i.c.  (Hamburg  Smoke  Abatement  Society),  Dr.  John  S. 
Owens,  M.D.,  a.m.i.ce.  (Coal  Smoke  Abatement  Society),  Dr. 
W.  N.  Shaw,  m. a.,  d.sc,  ll.d.,  f.r.s.  (Director,  Meteorological 
Office),  and  Dr.  S.  A.  Vasey  (the  Lancet),  with  power  to  add 
to  its  number.  Subsequently  added  : — Dr.  E.  Lessing,  PH.D., 
f.c.s.,  Mr.  E.  D.  SimoD  (Smoke  Abatement  League  of  Great 
Britain),  and  Mr.  J.  G.  Clark." 

"  That  the  conclusions  and  recommendations  of  such  com- 
mittee be  reported  to  the  delegates  forming  this  Conference, 
and  to  all  municipal  authorities  in  the  United  Kingdom." 

The  committee  since  its  appointment  has  held 
three  meetings  in  London,  and  has  given  careful 
consideration  to  the  various  methods  that  have  been 
suggested  or  tried  for  the  collection  and  estimation 
of  atmospheric  impurity.  The  following  is  a  list  of  the 
various  methods  Which  received  consideration,  with 
some  notes  upon  the  places  where  they  have  been 
tried  and  upon  their  relative  advantages  and  dis- 
advantages. 

It  was  decided  that  the  method  selected  as  best 
must  fulfil  the  following  conditions:  — 

(1)  It  should   measure   the    actual   amount   of   sus- 

pended matter  in  the  air,  not  the  amount 
relative  to  other  places — i.e.,  dt  should  give 
the  pollution  in,  say,  grammes  per  cubic 
metre. 

(2)  The  foreign  matter  or  impurity  should  be   col- 

lected in  such  a  way  as  to  permit  of  analysis. 

(3)  It    should   be   as    simple    as   possible,   provided 

conditions   (1)   and   (2)  are    fulfilled. 

METHODS    THAT    HAVE    BEEN    SUGGESTED    OR    TRIED. 

(1)  Filtration  of  a  Measured  Volume  of  Air  through  a 
Cotton-wool  or  Collodion-wool  Filter,  and  Examination 
of  the  Deposit.— This  method  has  been  used  by 
Eus-ell  in  London,  and  by  Hahn  in  Germany,  and 
can  be  made  to  give  good  results.  With  care,  condi- 
tion (1)  can  be  fulfilled,  and  when  collodion  wool  is 
used  it  can  be  made  to  satisfy  condition  (2).  It  re- 
quires, however,  costly  apparatus  and  considerable 
technical  skill;  and  it  possesses  inherent  defects  if 
a  colour  scale  be  employed  as  measure  or  gauge  of 
the  amount  of  deposit. 

(2)  Collection  of  Rainfall;  Evaporation  and  Weighing 
of  Residue— This  method  was  used  in  the  investiga- 
tions started  by  Dr.  Des  Voeux  and  the  Lancet  in 
1910,  in  order  to  obtain  the  soot-fall  of  London.  It 
was  also  used  by  Prof.  Cohen  in  Lords.  The  method 
does  not,  strictly  speaking,  give  the  amount  of  air- 
pollution,    but  the  amount    which   falls    on    a   given 

(a)  in   rain,    snow,    &c,    (6)  during   dry   weather. 
The    appara    i 
for  collection   of  the  <  may  bo  very   simple, 

and  the  technical  work  can  al  any  laboratory. 

(3)  AUhen't  Dusl-counier.—TMa  wa*  devi  I  by  John 
Aitken  f"  the  number  of  dust  particles  in 
the  air.  The  method  and  apparatus  satisfy  condition 
(1),  but  no; 

(4)  Exposure  of  Qlosa  pia(es  to  t/le  Air  f0l.  a  Specified 
Time,  foUowed  by  Walking  in  Water  and  Measurement  of 
>?"  Adherent  Deposit  that  remains  by  Comparison  with 
8landord    Colours.— -This    method    has    been    used   by 


Prof.  Cohen  in  Leeds  for  catching  the  matter  which 
will  adhere  to  a  glass  plate-— ej.,  tarry  soot.  It 
would  seem  that  the  thickness  and  colour  of  the 
deposit  must  be  affected  by  the  amount  of  tar  present 
in  the  smoke  of  the  ■city.  The  method  aims  only  at 
comparative  results,  and  does  not  fulfil  cither  condi- 
tion (1)  or  (2). 

(5)  Exposure  of  Glass  Plates  Coated  with  a  Drying  Oil 
to  a  Stream  of  Air  or  to  the  Atmosphere. — (a)  Either  for 
a  fixed  time,  followed  by  measurement  of  the  opacity 
by  comparison  with  a  calibrated  scale;  or  ('<)  for 
such  time  as  will  produce  a  fixed  opacity,  and  com- 
parison of  the  time  required  with  a  calibrated  time 
scale. 

This  method  has  been  used  by  Cohen  in  Leeds, 
and  by  Liefmann  in  Hamburg,  and  it  might  possibly 
be  made  to  fulfil  conditions  (1)  and  (2).  It  requires, 
however,   elaborate    apparatus,    and    some    technical 


Fig.   1.    Soot  Gauge  used  in  "Lancet" 

Investigations. 

skill,  and  it  is  not  suitable  for  application  on  a 
large  scale,  and  under  the  'Conditions  which  will 
obtain    for   the   committee's   observations. 

(6)  The  Air  is  Drawn  at  a  Measured  Fair  through  a 
Filter-paper,  the  Degree  of  Blackness  produced  in  a  given 
time  is  then  Measured. — This  method  has  been  used 
by  Eubner  in  Germany,  and  by  Bailie  Smith  in 
Glasgow.  It  gives  results  which  depend  upon  the 
colour  of  the  matter  caught,  as  well  as  upon  its 
amount.     Condition  (2),  however,  would  be  fulfilled. 

(7)  Measurement  of  the  Transparency  of  a  Column  of 
Air  of  giren  length  when  Illuminated  with  a  Standard 
Light. — A  modified  form  of  this  method  has  been  used 
for  observations,  of  the  smoke  from  chimneys  in  many 
towns.  The  method  could  probably  be  arranged  to 
fulfil  condition  (1)  by  measuring  the  transparency 
of  air  holding  in  suspension  known  amounts  of 
matter,  but  it  would  not  fulfil  condition  (2). 

(8)  The  Rainfall  is  Caught,  and  its  Transparency  is 
Compared  with  a  Standard  Scale  of  Values  made  by 
adding  Definite  Quantities  of  Soot  to  Distilled  Water. — 
This  method  is  open  to  the  same  objections  as  the 
second  method;  neither  does  it  fulfil  condition  (2). 
Tin    results  would  depend  also  on  the  nature  of  the 

rity,  ate  well  a,s  on  its  quantity. 

(9)  DusO-boxes  are  Exposed,  having  a  Collection  Surface. 
of  l  -e/uare  foot.— These  boxes  have  been  used  by 
Chief  Inspector  Fyfe  in  Glasgow  and  Aberdeen,  and 
axe  -imply  a  less  accurate  means  of  operating  the 
second  method. 

As  already  stated,   the  respective  advantages  and 
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d  sacfa  :imI:il-!--.  of  the  above  nine  methods  ware  fully 

considered  by  the  committee  before  coming-  to  a 
decision,  and  it.  was  finally  decided  to  adopt  method 
(2) — namely,  that  used  by  Prof.  Cohen  in  Leed 
by  Dr.  Des  Voenx  and  the  Lancet  in  London,  for  the 
investigations  upon  the  soot-fall  m  Hi  ■  I  w o  cities 
in   the   winter  of  1910-11. 

A  specification  for  a  standard  form  of  apparatus 
and  rules  for  the  collection  and  examination  of  the 
deposit,  has  also  been  drawn  up  by  the  committee. 
The  following  is  a  copy  of  the  specification,  the  de- 
tails of  which  will  be  clearly  understood  on  reference 
to  the  Figs.  1,  2,  3  ,and  4:  — 

"The  instrument  consist-,  of  a,  circular  open-topped 
gauge  vessel,  supported  in  a  galvanised  iron  frame. 
This  frame  is  provided  with  a  shelf  for  carrying  a 
bottle  to  contain  the  lain-water  which  enters  the 
gauge.  The  gauge  vessel  is  constructed  of  cast  iron, 
■enamelled  with  a  vitreous  insoluble  enamel.  It  is 
of  importance  that  the  superficial  area  of  the  top  of 
the  vessel,  included  inside  the  sharp  edge,  should 
be  consitamt  in  all  vessels,  thus  assuring  the  sarnie 
catchment  area  in  each.  To  provide  for  this,  the 
top  edge  of  the  vessel  must  be  machined  before 
enamelling." 

Fig.  1  shows  one  of  the  soot-gauges  used  for  the 
Lancet    investigations    in    London    in    1910,    with    the 
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Fig.   2.    Standard   Soot  Gauge. 

gauge  vessel  and  bottle  in  position.  Fig.  2  is  a  sec- 
tional elevation  of  the  new  standard  gauge.  Fig.  3 
shows  the  gauge  vessel  alone,  removed  from  its, 
frame;  and  Fig.  4  is  a  plan  of  the  gauge.  A  well- 
fitted  glass  strainer  is  provided  as  shown. 

The  stand  is.  formed  of  four  angle-iron  legs  riveted 
at  the  top  to  two  iron  rings,  the  lower  of  which  is 
to  be  of  saiitable  size  to  receive  the  gauge  and  sup- 
port, it.    To  the  upper  ring  are   attached   galvanised 


venia  bird-droppings  being  mixed  with  the  deposit  in 
the  gauge.  A  shelf  of  1-in.  pine  is  provided  at  the 
bottom,  the  boards  being  screwed  to  LV-in.  by  3-in. 
battens,  which  fit  inside  the  iron  supports  riveted  to 
- -.  All  metal,  except  the  gauge  vessel,  is  gal- 
'.'!'! :  ed  iron. 

Each  instrument  is  provided  with  four  bottles  of 
stock  pattern  and  a  capacity  of  about  2  gallons  each, 
ami  having  rubber  bungs,  one  of  which  is  fitted  with 
holes  for  the  glass  tubes. 

gards  the  method  of  using  this  standard  soot- 
gauge,  the  following  preliminary  instructions  have 
been  drawn  up  'and  calculated  among-  the  municipal 
and  other  local  authorities  in  the  United  Kingdom:  — 

(1)  All  gauges  are  to  be  placed  on  the  ground  level, 

in  an  open  space  free  from  abnormal  dust. 

(2)  The    bottles    containing   the   water    and   deposit 

are   to   be   removed   on   the  last  day  of  each 
month,  and  thoroughly  cleaned  empty  bottles 
are  to  be  substii 
(31  Before    removing    the    boitles    for    analysis    the 
gauge  vessel  is  to  be  washed  down  with  some 
of    the    water    already    collected,    a   brush    of 
standard   pattern   being  used   to   remove    any 
adherent  matter. 
(4)  A   chemical   analysis   of  the    water   and  deposit 
is  to  be  made  by  a  standard  method,  particu- 
lar  attention    being    given    to    obtaining    the 
relation    between   the    quantity   of   tarry   oils 
present  and  the   amount  of  free   carbon. 
The  examination  of  the  solid  matter  contained  in 
the  bottles  may  be  confined  simply  to  the  determina- 
tion of  the  total  solids  (which  can  be  separated  either 


Fig.  3.    Section  of  Standard  Soot  Gauge. 

by  evaporation  or  by  filtration),  or  it  may  cover  de- 
tailed separation  of  the  soluble  and  insoluble  portions 
of  the  impurities  collected  from  the  atmosphere  by 
the  rainfall.  A  sub-committee  is  at  present  dealing 
with  the  framing  of  a  standard  method  of  examina- 
tion. This,  will  be  used  for  the  observations  which 
are  to  be  carried  out  under  the  auspice.-;  of  the  com- 
mittee. 

For  the  Lancet  observations,  carried  out  in  London 
in  1910-11,  at  three  stations  in  the  London  area,  the 
following  constituents  were  determined:  Total  solids, 
insoluble  deposit,  soluble  deposit,  soluble  volatile 
solids,  soluble  fixed  solids,  sulphates,  ammonia, 
chlorides.  The  table  presented  below  summarises  the 
results  obtained. 


Observation 

Litres  of 

rain. 

Total 

deposit. 

Insoluble 

matter. 

Soluble  matter. 

Tons  of 
total 

station. 

Total. 

Fixed. 

Volatile. 

Sulphate 
SOs. 

Ammonia 
NH;, 

Chlorides 
cc. 

deposit  per 
sq.  mile. 

A.  Buckingham-      ) 

gate,  S.W.  j 

B.  Horseferry-        -) 

road,  S.W.  j 

C.  Old-street,  E.C. 
B.     Sutton  in  Surrey 

1 
201-1 

192-0 

192-0 
210-5 

71-98 

60-34 

92-81 
27-89 

3 
46-33 

3349 

60-92 
8-36 

4 
25-65 

26-85 
3189 
19-.53 

5 
12-33 

14-52 

12-65 
10-80 

6 
13-31 

12-32 

19-24 
8-72 

7 
6-01 

5  94 
10-04 
•89 

8 
5-01 

5-13 

r-.-.i 

■34 

9 
5-69 

4-09 

4-03 

2-16 

10 
500 

420 

650 
195 

All  results  in  the  above  table,  with  the  exception  of  those  in  columns  1  and  10,  represent  the  weight  in  grammes  of  the  deposit  collected  i 
4-ft.  square  funnel  during  12  months.     Tee  detailed  figures  are  given  in  the  issue  of  the  Lancet  for  January  6th,  1912. 


iron  wires  of  14  S.W.G.  These  are  fixed  at  their 
loweT  ends  to  a  ring  of  -ps-im  galvanised  iron,  riveted 
between  the  legs  and  the  heavier  ring  which  supports 
the  gauge  vessel.  A  cage  is  thus  formed,  surround- 
ing the  gauge  vessel,  but  open  at  the  top,  which  pre- 


The  Lancet  inquiry  was  confined,  as  already  stated, 
to  observations  made  at  three  London  stations  and 
to  one  in  the  suburban  districts  of  London  (at  Sut- 
ton, Surrey),  and  its  value  for  comparative  purposes 
was  therefore  less  than  would  have  been   the  case  if 
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similar  results  had  been  available  from  either  cities 
and  towns.  The  committee  appointed  at  the  Inter- 
nationa! Smoke  Abatement  Conference  of  March, 
1912,  therefore  decided  to  communicate  with  all  the  prin- 
cipal local  authorities  in  the  United  Kingdom,  and  to 
ask  for  their  co-operation  in  an  organised  attempt  to 
collect  reliable  data,  by  means  of  the  apparatus  and 
methods  of  examination  approved  by  the  committee 
for  this  purpose.  It  was  believed  that  many  of  these 
authorities  would  welcome  the  introduction  of  a 
standard  method  of  conducting  such  observations, 
and  that  the  results  would  prove  of  much  greater 
practical  value  than  any  number  of  independent 
inquiries,  based  on  the  use  of  different  apparatus 
and  of  different-  methods  of  observation.  A  circular 
letter  -ent  out  by  the  committee  in  January,  1913, 
proved  that  this  opinion  was  correct,  and  it  is  now 
practically  certain  that  observations  will  commence 
in  the  following  important  cities  of  the  United  King- 
dom on  or  before  October  1st  of  the  present  year, 
using  the  standard  apparatus-  and  method  recom- 
mended by  the  committee :  London,  Liverpool.  Man- 
chester. Glasgow,  Birmingham,  Newcastle,  Keithly, 
Bradford,  Hull,  Leicester,  Malvern  and  Plymouth, 
with  others  that  axe  now  considering  the  proposal. 

The  results  of  the  observations  in  each  city  or 
district  will  be  passed  on  regularly  to  the  London 
Committee.  An  annual  report  will  be  published 
containing  nil  the  figures  and  the  conclusions  which 


Fig.   4.    Plan   or   Standard  Soot   Gauge. 

the  committee  arrives  at  as  to  the  practical  progress 
of  the  .-moke  abatement  movement  in  the  towns  and 
cities  which  are   carrying  out  these  observations. 

SOME    PRELIMINARY     RESULTS. 

The  observations  that  have  been  carried  out  so  far 
upon  the  soot  and  dust  fall  in  different  towns  and 
cities  have  been  made  under  various  conditions  and 
with  different  types-  of  apparatus.  The  results  there- 
fore are  of  no  use  for  comparative  purposes,  and 
until  the  standard  apparatus-  and  method  recom- 
mended by  the  London  Committee  has  been  in  use 
for  tome  months  it  will  not  be  possible  to  say  which 
of  the  English  towns  making  these  observations  'has 
the  cleanest  atmosphere,  or  which  city  is  making  the 
greatest  strides  in  the  removal  of  air-pollution.  But 
the  figures  that  have  been  obtained  in  the  isolated 
and  independent  test-  already  made  show  that  tie-  soot 
and  dust  fall  of  the  larger  towns  and  cities  of  this 
country  amounts  to  an  a-t  Minding  figure  when 
worked  out-  in  tons  per  square  mile,  and  that  the 
subject  is  quite  worth  the  most  careful  study  and 
-ii  of  all  infere-ied   in  rvatioo   of  the 

public  health  and  of  city  architecture. 

As  shown  in  Table  L,  the  total  -olid  matter  falling 
in  the  City  of  London  area,  either  as  smuts  and  dust 
or  as  in?redient=  of  the  rain,  amounted  to  between 
420  and  650  to  num.    Taking 

the  total  London  area  a-  one  of  117  square  miles,  the 
soot  and  dust  fall  of  tihia  den.-ely-populated  district 
of  our  country  amounts  to  tie  enormous  total  of 
between  50,000*  and  76,000  tons  per  annum.  Even  at 
in  Surrey,   which  is  quite  on  the  borders  of 


the  London  area,  and  might  be  regarded  as  possess- 
ing -a  clean  -atmosphere,  the  total  deposit  as  revealed 
by  the  soot  -and  dust  gauge  method  of  observation 
amounted  to  195  tons  per  square  mile  per  annum. 

The  observations  made  in  Leeds  by  Cohen  and 
Ru-to-n  in  1909-10  were  carried  out-  by  three  distinct 
methods. 

In  one  set  of  observations  the  rainfall  was  collected 
and  the  soluble  and  insoluble  impurities  were  sepa- 
rated and  examined.  This,  of  course,  is  the  method 
that  has  been  selected  by  the  London  Committee  for 
its  investigations,  and  the  only  improvement,  they 
have  made  in  Cohen'<  apparatus  is  that  of  increased 
size,  the  gauge  or  collector  having  an  area  of  4  sq.  ft. 
instead  of  only  f  sq.  it . 

In  another  set  of  observations  snow  was-  collected 
after  a  heavy  downfall,  and  the  amount  of  solid  im- 
purities it  contained  was  estimated.  The  third  set 
of  observations  were  made  by  the  sedimentation 
method,  clean  glass  plates  lft.  -square  being  exposed 
horizontally,  and  the  sticky,  tarry  matter  which 
adhered  to  their  surface  being  weighed. 

Cohen  and  Huston's  figures  for  the  soot  and  dust 
fall  of  Leeds  and  the  surrounding  -suburbs  varied 
from  25  to  539  tons  per  square  mile  per  annum,  the 
lowest  figure  being  that  of  Round-hay  (a  country  dis- 
trict to  the  south-west  of  the  city),  and  the  highest 
figure  that  of  539  tons  for  Leeds  Forge,  in  the  heart 
of  the  manufacturing  district  of  the  city. 

These  figures,  it  will  be  noted,  are  lower  than  the 
London  ones,  although  Leeds  is  considered  the  more 
smoky  city.  Quite  possibly  the  different  methods  and 
apparatus  may  explain  some  portion  of  the  difference, 
the  larger  gauge  used  in  London  being  the  more  likely 
to  give  the  higher  results. 

During  the  winter  of  1910-11,  Chief  Inspector  Fyfe, 
of  the  Glasgow  City  Sanitary  Department,  carried  out 
a  series  of  observations  upon  the  soot  and  dust  fall 
of  Glasgow  -and  other  Scotch  towns,  by  means  of 
"atmospheric  dust-boxes."  These  were  shallow 
wooden  boxes,  1  ft.  square  in  superficial  area,  and 
1  ft-,  in  depth.  They  -were  exposed  on  the  -roofs,  of 
buildings  in  suitable  situations,  at  a  height  -of  30  ft. 
to  35  ft.  -above  the  ground.  After  two  months'  -expo- 
sure the  boxes  were  collected,  and  the  contents  were 
carefully  weighed  and  analysed  by  the  Glasgow  Cor- 
poration chemist.  The  figures  obtained  bv  this  very 
simple  and  crude  method  varied  from  2'27cwts.  per 
acre  per  annum  at  Bo'ness.  on  the  Firth  of  Forth,  to 
19'6  crwts.  per  acre  at  Falkirk,  equivalent  to  72  tons 
and  627   tons   per   square  mile  respectively. 

The  most  astonishin.sr  feature  of  these  preliminary 
results  is  the  comparative') v  high  dust  and  soot  fall 
in  country  places  like  Rou-ndhay  in  Yorkshire, 
Bo'ness  in  Fifesihire,  and  Sutton  in  Surrey,  and  it 
will  be  of  great  interest  to  see  whether  the  more  ex- 
tended observations  of  the  Committee  for  the  Inves- 
tigation of  Atmospheric  Pollution  confirms  these 
earlier  experimental   results. 


Winnipeg   City   Hall   Competition Plans   for   a  city 

hall  at  Winnipeg,  to  cost  £600.000.  have  been  awarded 
bv  Mr.  Leonard  Stokes,  the  London  architect,  to  Mr. 
Chapman  Clemoska,  formerly  of  Preston,  England, 
and  Mr.  Frank  Port-nail,  formerly  of  Shanklin,  Isle 
of  Wight,  who  are  now  architects  in  Regina.  They 
receive  a  prize  of  £1,000.  Thirty-nine  British  and 
Canadian   architects   competed. 

Progress  of  Town  Planning.— Mr.  Henry  Vivian, 
presiding  at  a  town-planning  meeting  at  Finchley  on 
Monday,  made  reference  to  the  woTk  of  the  Local 
Government  Board  in  connection  with  better  city 
development.  He  said  that  town-planning  enthusiasts 
were  fortunate  in  having  the  whole-hearted  supnort  of 
the  President  of  the  Local  Government  Board.  During 
the  six  years  Mr.  Burns  had  been  in  office  there  had 
been  a  greater  advance  in  public  opmion  on  this  matter 
than  in  the  preceding  fifty  years.  The  Town-Planning 
Act  was  a  triumph  of  wh'ch  Mr.  Burns  co-uld  justly 
be  proud. — It  is  understood  that  the  Local  Government 
Board  have  g'ven  authority  for  the  preparation  of 
two  further  town-planning  schemes  under  the  Housing, 
Town  Planning,  &c.  Act.  1909.  The  schemes  are 
authorised  to  be  prepared  by  the  Corporation  of  Scar- 
borough and  the  Rural  District  Council  of  Wirral. 
Tn  the  case  of  Wirral  the  scheme  is  to  apply  to  an 
area  -situated  in  the  parishes  of  Heswall-with-Old- 
ficld,  Barnst-on,  Gayton  and  Pensby,  and  comprising 
about  3,430  acres.  In  the  case  of  Scarborough  the 
scheme  is  to  extend  to  an  area  of  40  acres  in  the 
borough. 
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THE  INTERNATIONAL  ROAD  CONGRESS. 


PROVISIONAL    LIST    OF    INSPECTIONS    AND    EXCURSIONS. 

The   fallowing  is   a   provisional  list  of  excursions 

9 .  ii  "I  have  been  proposed  in  connection  with  the 
International  Road  Congress,  and  which  will  he  sub- 
mitted to  th''  General  Committee  of  the  Congress 
shortly  for  eon-id -ration.  Any  .-.ingestions  for  render- 
ing them  of  greater  interest  to  our  foreign  visitors 
should  be  .-eiit  to  the  general  secretary,  and  will  be 
carefully  considered.  A  detailed  programme,  which 
ii  in  course  of  preparation,  will  set  out  the  points  of 
general  interest  upon  the  rou/te,  and  indicate  the 
particular  matters  of  intciv-:  bo  ri  ad  engineers.  The 
general  secretary  would  be  glad  if  those  comity  sur- 
veyors, who  have  not  furnished  him  with  detail-  of 
the  improved  forms  of  road  eon-traction  on  any  of 
the  selected  routes  which  should  be  referred  to  in  the 
programme,  and  to  which  the  attention  of  the  visitors 
should  be  special!}  din  ot<  d,  would  kindly  do  so  as 
soon  as  possible. 

GROUP    1.— EXCURSIONS   DURING    THE   WEEK 

PRECEDING   THE    CONGRESS. 

(The  object  of  these  inspections  i.-.  to  enable  mem- 
bers to  see,  before  the  congress.,  typical  road  surfaces 
which  will  farm  subjects  of  discu  sion  a't  tbi  c  m- 
gress.) 

June   20.    Duration   of  excursion,    2   days. — L Ion 

to  Sidcup,  Sevenoaks,  Tollbridge,  -Maidstone.  Ashford, 
Folkestone  (stop  the  night).  Canterbury,  Ro< 
Wroxham,  London.  (Inspect  trial  length-  at  Sidcup, 
150  males  bituminous-bound  roads,  and  Aveling  ex- 
porter's woxka.)  Limit  of  party  50.  (In  small  motor 
ears.) 

June  19.  Duration  of  excursion,  3  days.— London, 
Wandsworth,  Guildford,  Belters-field,  Winchester, 
Southampton  (stay  night).  Southampton,  Salisbury, 
Warminster,  Bath  (stay  night).  Bath,  Marlborough, 
London.  (Inspect  trial  lengths  at  Wandsworth,  and 
100  mile-  of  various  types  of  bituminous-hound  roads.) 
Limit  of  party  50.     (En  small  motor  cars.) 

June  21.  Duration  of  excursion,  3 — 1  hours. — Leave 
Victoria  Station  for  Sidcup  by  motor  'bus.  at  any 
time.  Inspect  typical  roads  through  South  London 
and  the  trial  length-  at  Sidcup.  Return  from  Sidcup 
to  Charing  Cross  by  train. 

GROUP    2.-EXCURSIONS    DURING    THE    WEEK 
OF  THE  CONGRESS. 

June  20.  Duration  of  excursion,  1  day.— London, 
Romford,  Chelmsford  (lunch*,  reception  by  Mayor  of 
Chelmsford;  visit  to  Marconi  Wireless  Work-  (tea), 
Epping  Foiresft,  London.  Limit  of  party  50.  (In 
motor  cars.) 

June  28.  Duration  of  excursion,  1  day. — Lo 
Hampton  Court,  vid  Ful'ham  aid  Wandsworth  (in- 
spection of  experimental  length.-).  Kingston.  Hamp- 
ton Court  Palace,  National  Physical  Laboratory  (in- 
spection of  Road  Board  Laboratory  at  the  N.P.L.  at 
Bushey).    Limit  of  party  100.    (In  motor  'buses.) 

June  20.  Duration  of  excursion,  1  day. — London  to 
Windsor  by  special  train.  Visit  Windsor  Castle.  Tea 
in  the  grounds  at  the  invitation  of  His  Majesty  the 
King.    Return  London  6  p.m.    Limdit  of  party,  1,000. 

June  20.  Duration  of  excursion,  1  day. — River  trip. 
Special  train  from  Paddingtom  to  Windsor.  By 
launch  from  Windsor  to  Marlow  and  back.  Lunch 
and  tea  on  board.  Return  by  train  to  London. 
Limit  of  party  200. 

June  28.  Duration  of  excursion,  1  day. — Visit  to 
Letcliworth  Garden  City,  leaving  London  at  10.30  a.m. 
At  Letcliworth — Demonstration  of  gyratory  traffic, 
Junch,  afternoon  drive,  tea.  Return  to  London. 
Limit  of  party  100.    (By  train. i 

June  20.  Duration  of  excursion,  1  day.— Visit  to 
Berkshire.  Leave  London  by  train  for  Maidenhead. 
Motor  chars-a-banc  to  Windsor,  Ascot  and  Reading. 
Lunoh  town  hall.  Maidenhead  train  to  London. 
Limit  of  party  50. 

June  28.  Duration  of  excursion,  week-end  (2  or  3 
days).— London,  Croydon,  Purley,  East  Grin.-tead  to 
Eastbourne.  Return  to  London  by  rail.  Limit  of 
party  50.    (By  motor  car  and  train.) 

June  28.  Duration  of  excursion,  week-end  (2  or  3 
days).— London,  Croydon,  Epsom,  Leatherhead,  Dork- 
ing, Horsham  to  Brighton.  Return  lo  London  by 
rail.     Limit  of  party  50.     (Motor  car  and  train.) 


GROUP  3.— EXCURSIONS  DURING  THE  WEEK 
FOLLOWING  THE  CONGRESS. 

June  30.  Duration  of  excursion,  5  days. — London  to 
Chester.  Visit  to  Eaton  Hall  (tea  on  invitation 
of  Duke  of  Westminster),  cathedral,  and  other 
places  of  interest.  By  motor  char-a-banc  to 
Llandudno  (stay  night).  Penmaenmawr  (lunch),  visit 
quarries.  Bangor  to  Carnarvon,  Bettwys-y-Coed,  Llan- 
gollen (stay  night).  Oswestry  to  Shrewsbury.  At 
Shrewsbury  luncheon.  Return  to  London  by  rail. 
(Inspection  of  130  miles  of  roads.)  Visit  Hawarden 
and  Rhuddlan  Castles,  Bangor  Cathedral  and  Chirk 
Castle.    Limit  of  party  50. 

June  30.  Duration  of  excursion,  6  days. — London 
by  train  for  Liverpool  (stay  night).  Drive  round  city 
by  motor  char-a-banc,  train  to  Southport,  dinner  by 
invitation  of  Mayor  and  Corporation  of  Southport 
(stay  night).  Carnforth  (motor),  the  Lakeside'  to 
Ambleside  (stay  night).  By  coach  to  Grasmere,  Thirl- 
mere,  Keswick,  rail  to  Penrith,  coach  to  Pooley  Bridge, 
steamer  to  Patterdale,  coach  to  Kirkstone  Pass  and 
Ambleside  (stay  night).  Return  to  London  by  train. 
(Visit  to  Liverpool  docks  and  Southport  tar-macadam 
plant.  Inspection  of  120  miles  of  roads.)  Limit  of 
party  50. 

June  30.  Duration  of  excursion,  G  days. — London 
to  Glasgow,  dinner  at  the  invitation  of  the  Lord  Pro- 
vost  and  city  council  (stay  night).  By  motor  car  to 
Stirling,  lunch  by  Provost  and  town  council.  Pitlochry 
(stay  night).  Braemar  or  Glyn  Lyon  and  back  to 
Pitlochry  (stay  night).  Oban,  dinner  by  Provost  and 
town  council  (stay  night).  By  car  to  Inverary,  thence 
to  G  lasgow  by  steamer  on  the  invitation  of  the  Scottish 
\ii;  mobile  Club.  Morning  drive  in  Glasgow,  rail  to 
Edinburgh.  Dinner  by  Lord  Provost  and  city  council. 
Limit  of  party  50. 

June  30. — London  to  Birmingham.  By  motor  ear  to 
Wolverhampton  and  back  (stay  night)-  Coventry, 
Kenihvorth.  Warwick,  Stratford-on-Avon,  return  to 
Birmingham  (stay  night).  Tamworth,  Leicester  (stay 
night).  Newark,  Nottingham.  Return  to  London. 
(Visit  to  Kenihvorth  and  Warwick  Castles,  Shake- 
speare's home,  Stratford-on-Avon,  Fosse  way.  Inspec- 
tion of  120  miles  of  roads.)    Limit  of  party  50. 

June  30.  Duration  of  excursion,  2  days. — London  to 
Folkestone  (stay  night).  Canterbury  (lunch  and  visit 
cathedral).  Return  to  London.  Limit  of  party  50. 
(By  train.) 


QUERIES  AND  REPLIES. 


We  cannot  undertake  to  reply  to  any  queries  which  are  not  accom- 
panied by  the  writer's  name  and  address.  These  are  required  as  a 
guarantee  of  good  faith,  and  net  for  publication.  Sketches  accom- 
panying  queries  should    be   made  separate,   on    white    paper,    in   plain 


guarantee    of  good  faith, 

partying   queries   should    be   nuiae  separate,   on    tchite    paper,    • 

\tlack  ink  lines.     Lettering  or  figures  should  b«  bold  and  plain. 


896.  Class-lined  Cast-iron  Pipes.— "A.  E.''  writes: 
I  should  be  glad  if  you  could  give  me  the  names  of 
any   makers   of  glass-lined   oast-iron  pipes. 

Pipe.-  of  this  kind  are  we  believe,  manufactured 
by  Messrs.  Cameron  &  Robertson,  South  Bank  Iron- 
work-. Kirkintilloch,  and  Messrs.  Win.  Maefarlane, 
of  Glasgow. 


The  Divining  Rod  Problem.— A  society  for  the 
Elucidation  of  the  Problem  of  the  Divining  Rod  has 
recently  been  formed  in  Germany.  The  society  counts 
among  its  members  many  men  of  prominence  in  the 
engineering  and  other  professions,  and  represents  a 
serious  scientific  effort  to  shed  light  on  a  much  de- 
bated question. 

Metropolitan  Asylum  Extension  Scheme — At  their 
last  meeting  the  managers  of  the  Metropolitan 
Asylums  Board  gave  approval  to  a  scheme  prepared 
by  Mr.  T.  W.  Aldwinckle  for  the  enlargement  of 
Tooting  Bee  Asylum.  The  architect's  estimate  of  the 
cost  of  the  full  scheme  is  £151,500,  but  the  estimated 
cost  of  the  immediate  scheme  is  £88,000— £15,000  for 
administrative  purposes  and  £73,000  for  the  accommo- 
dation of  patients.  In  July  last  the  board  bought  an 
estate  adjoining  Tooting  Bee  Asylum  to  afford  an 
opportunity  of  developing  and  extending  the  asylum. 
It  is  now  proposed  to  erect  four  pavilions  on  the  site. 
two  for  mates,  with  117  beds  each,  and  two  for  females, 
with  188  beds  each,  or  a  total  of  610  in  all,  leaving 
an  additional  nurses'  home  to  form  part  of  the  final 
scheme.  The  completed  scheme  provides  for  the 
eventual  erection  of  seven  pavilions  for  patients, 
giving  a  total  accommodation  for  1.103  patient-. 
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East  Ham  Fire  Station  and  Firemen's  Dwellings. 


An  application  was  made  to  the  Local  Government 
Board  in  July  last  by  the  Corporation  of  East  Ham 
for  sanction  to  borrow  the  sum  of  £8,323  for  the  erec- 
tion of  a  fire  station  and  firemen's  dwellings  at  the 
corner  of  High-street  South  and  Nelson-street.  The 
loan  was  duly  sanctioned,  and  it  is  hoped  that  the 
buildinss  will  be  completed  and  ready  for  use  about 
March.  ~1914. 


The  corner  site  allotted  to  the  building  is  a  most 
important  one,  and  the  hose  tower  to  the  station  has 
been  placed  at  the  extreme  southern  corner  of  the  site, 
so  as  to  afford  as  much  prominence  to  the  building  as 
possible. 

The  accommodation  in  the  fire  station  comprises 
the  following:  — 

Ground    Floor.— Spacious    engine-house,    48  ft.     by 


First  Floor  Plau. 


Ground  Plan, 


Second  F]o<.r  r)au. 

.1  ii:i.mi;n'o  Dwellings: 
Plans. 


.'Jilt.,  with  superintendent'.-  room  and  telephone  room, 
and  men's  recreation  room  leading  therefrom;  also 
sta'bles  for  four  horses,  corn  store  and  harness  room, 
all  of  wlr'eh  have  been  carefully  arranged  for  eon- 
version  into  engineer's  shops,  garage,  &c,  should  the 
oorp  ration  decide  to  purchase  motor  engines  and 
escapes. 

First  Floor. — On  this  floor  are  the  superintendent's 
quarters  (placed  at  the  front  of  the  building  and  partly 
on  the  south  side),  comprising  three  bedrooms,  sitting 
and  living  rooms,  bathroom  and  usual  offices;  also 
■  slant  superintendent's  quarters  at  rear,  and  at 
side  overlooking  Nelson^street. 

d  Floor. — On  this  floor  are  first  coachman's 
quarters,  comprising  three  bedrooms,  sitting  and  living 
rooms,  bath  and  usual  offices ;  also  second  coachman's 
quarters,  with  same  accommodation. 

The  dwellings  facing  Nelson-street  are  on  the  double 
tenement  principle.  On  the  ground  floor  tihe  houses 
have  been  designed  for  firemen  with  small  families 
There  are,  however,  the  same  number  of  rooms  on  tie 
ground  and  first  floors  of  the  houses,  the  difference 
being  only  in  the  size  of  the  rooms.  The  accommo- 
dation comprises  three  bedrooms,  one  living-room, 
scullery  and  bathroom  combined,  pantry  and  usual 
d  the  rear. 

The  fire  station  and  dwellings  will  have  terra-ootta 
dres  ngs,  cornices,  &c,  the  fire  station  being  faced 
with  nd  Accrington  bricks  and  the  dwellings  with 
red  Ibstock  bricks. 

The  whole  of  the  plans,  bills  of  quantities,  &c,  have 

I"    o   puepared  by  Mr.  H.  L.  Baker,  the  deputy  engi- 

:   the  engineer's  department,  and  the  buildings 

■led  by  the  council's  own  workmen, 

under   the    supervision  of  Mr.  J.    Birch,  the    borough 

engineer. 
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Section  on  Lino  C  C. 


Section  on  Line  D  D. 


; 


x. 


_^H 


North  Elevation. 


--- 


lulu! lull] n  Ful'V1''  F:  Va  nifli  ^   _T.11.  'A  jj  : 


Elevation  :    High  Street  South. 


Elevation  :   Nelson   Street. 

East  Ham  Fire  Station  and  Firemen's  Dwellings:     Elevations  and  Sections. 
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Ferroconcrete  Bridge  at  Neath, 


The  current  issue  of  Faro-Concrete  contains  an 
article  by  Mr.  D.  M.  Jenkins,  absocm.inst.c.e., 
borough  engineer  and  surveyor  of  Neath,  describing 
a  bridge  constructed  for  tiha  corporation  of  that  town 
in  1911  for  the  purpose  of  providing  means  of  access 
to  a  tract  of  marsh  land  lying  between  the  river 
Neath  and  the  Neath  Canal,  and  acquired  for  the 
immediate  purpose  of  depositing  town  refuse.  The 
surface  of  the  land  is  about  3  ft.  below  the  level  of 
high  water  at  spring  tides,  and  is  at  present  of  no 
practical  value ;"  but  after  the  level  has  been  suffi- 
ciently raised,  it  is  intended  to  utilise  the  reclaimed 
area  as  a  recreation  ground  or  for  some  other  public 
purpose.  . 

The  weiring  of  the  river  some  little  distance  down 
stream  has  long  been  under  consideration,  and  plans 
have  been  prepared  by  Mr.  Jenkins  for  a  weir  and 
incidental  works,  including  the  interception  of  sewers, 
of  which  the  present  outfalls  are  situate  above  the 
site   of  the   proposed    weir.    The   reclamation   of   the 


a  depth  corresponding  to  a  length  of  pile  of  20  ft.,  and 
provision  made  for  entering  3  ft.  into  the  gravel. 
Above  this  formation  the  whole  of  the  excavation  for 
the  -haft  was  in  a  rather  soft  alluvial  clay. 

Pile-driving  was  commenced  on  the  south  bank  of 
the  canal,  and  good  results  were  obtained,  the  final 
set,  measured  for  ten  blows  of  a  2-ton  monkey  with 
a  drop  of  3ft.,  being  J  in.  to  -Jin.  On  the  north  bank, 
however,  no  satisfactory  set  was  furthcoming  down 
to  and  at  the  contract  depths— nothing  better  in  fact 
than  from  3  in.  to  G  in.  for  ten  blows..  It  was  then 
decided  to  drive  an  experimental  pitch  pine  pile, 
40  ft.  long  by  14  in.  square,  on  the  line  of  the  abutment 
and  near  the  central  pile,  but  no  better  result  was 
obtained.  The  absence  thus  indicated  of  the  stratum 
of  gravel  found  in  the  trial  shaft,  although  it  had 
clearly  been  reached  below  the  south  bank,  farther 
away  from  the  shaft,  pointed  to  a  deep  "wash-out" 
of  that  deposit  within  very  narrow  'limits;  and  in 
view  of  the  uncertainty  a~  to  the  extent  of  longthen- 


Neath  Canal  Bridge. 


land  belonging  to  the  corporation,  and  having  a 
frontage  to  the  river  of  about  one-third  of  a  mile, 
and  the  construction  of  the  necessary  protection 
works  for  the  river  bank,  will  permit  a  riverside 
promenade  and  pleasure  ground  to  be  laid  out  in  the 
future. 

The  bridge  has  a  span  of  49  ft.,  a  width  between 
parapets  of  24  ft.,  and  a  clear  headway  of  7  ft.  6  in. 
above  the  towing-path  of  the  canal.  It  is  constructed 
«,n  tin/  Moucbel-Hennebique  system  of  ferro-concrete, 
from  the  general  drawings  and  specification  of  Mr. 
Jenkins  as  engineer,  which  embody  the  working 
drawings  and  standard  specification  of  Messrs.  L.  G. 
Mouchcd  k  Partners,  of  Wt.-im  n-t.  r,  who  were  : 

ed   on   this    contract    by    their  district   engineer, 
Mr.   Robert  G.   Clark,  assoc.m.inst.c.e.,  of  Cardiff. 

No  solid  foundation  being  available  at  a  moderate 
depth,   the  drawings  provided   for   ten   fei 

.  14  in.  by  14  in.,  which  were  made  on  the  spot, 
to  be  extended  upward  as  columns  for  the  abutments 
and  wing-,  the  wing  piles  being  tied  to  anchor  p 
12  in.  by  12  in.,  by  ferro-concrete  ties.  The  accom- 
panying drawings  make  clear  the  structural  features 
of  the  bridge. 
The  contract  length  of  the  piles  was  23  ft.,  which 
based  upon  the  indications  of  a  trial  shaft  sunk 
in  1'  about  loft,  distant  from  the 

north  abutment,  strong  gravel  having  been  found  at 


ing  of  the  piles  required  to  reach  the  solid,  the  de- 
sirability of  adopting  some  alternative  plan  was. 
considered. 

Eventually  it  was  decided,  in  consultation  with 
.Messrs.  L.  G.  Mouchel  &  Partners,  not  to  lengthen 
the  piles,  but  to  rely  upon  them  as  they  were  to 
carry  a  load  of  10  tons  each  and  to  carry  the  abut- 
ment and  wings  on  a  ferro-concrete  raft,  5  ft.  wide, 
and  from  9 in.  to  14  in.  thick,  which  was  designed  to 
take  the  remainder  of  the  total  load.  The  raft  was 
formed  in  situ  on  the  puddled  bank  of  the  canal, 
which  is  known  to  have  been  constructed  over  100 
years  back,  and  is  thoroughly  consolidated  .and 
sound.  The  calculated  maximum  load  on  the  bottom 
is  0'8  per  ton  square  foot,  and  the  estimate  formed 
of  the  safe  load  which  the  bank  could  carry  has  been 
fully  born©  out  by  the  result  of  the  test  applied 
(which  is  described  later),  and  the  subsequent  traffic 
over  the  bridge. 

The  abutments  and  wings  are  built  up  of  ferro- 
concrete columns,  curtain  beams  and  curtains, 
thoroughly  braced  together  and  to  the  ferro-concrete 
raft,  the  wings  being  formed  with  a  slight  batter  and 
finished  off  with  a  rectangular  coping,  also  of  ferro- 
concrete. 

The  superstructure  consists  of  two  pilasfered  main 
which  form  the  parapets;  cross  beams, spaced 
i    apart  ;  and  a  continuous  decking,  Sin.  thick, 
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with  cambered  upp  —all  moulded  in  situ  so 

■  fin  a  monolithic  whole.     Holes  are  left  in  the 
ED]    ' -.    two    In   eadh    bay,   to   enable   fcrro-conerote 
brackets  1"  be  bolted  on  to  carry  future  foot] 
'I'lii'  roadway  is  formed  of  a  hard  core,  4  in.  thick, 

l]  sandstone,  broken  bo  2J-in.  gauge,  and  a 
surface  coat  of  tar-macadam.  3  in.  thick,  a  blue  brick 

I  being  I  on  each  side  to  carry  off  surface 
■water.  At  the  worth  end  of  the  bridge  self-adjusting 
unclimbable  iron  railing  and  a  pair  of  iron  gates  are 
fixed,  the  gate  pillars  being  bolted  down  t.>  the 
decking,  and  the  standards  of  tie'  railings  similarly 
secure'!  bed   to   the   ferro-concrete   piens    by 

of  Jin.  dion  og  through  tie  m 

and  enclo sed  in  lengt !  '  .   I      on 

The  appro;  ch  road  on  thi 
an   emba  with   1    to   1   batters,   covered   with 

ods  obtained  from  the  march;  and  on  the  north  side, 
after  the  preliminary  filling  to  counteract  the  outward 
thrust  of  the  .abutment  during  tire  process  of  testing, 
the  surface  was  brought  up  to  Hie  required  level  by 
the  tipping  of  town  refuse,   and  a  temporary  sleeper 
road  formed.     Part   of  the  ''Back  Cut"  of  the   canal 
has  been  enclosed  by  18-in.   stoneware  socket   pipes, 
bed  I  .1  on  and  surrounded  with  cement,  ooncre 
the  toes  of  the  embankme.it  are  support     ! 
ing  wall;,  of  rubble  masonry. 
Tn   his    article   Mr.    Jenkins    points    out    tha 


REFUSE   DESTRUCTION   AND  STEAM  RAISING. 


The  result  of  an  official  test  of  a  duplicate  front-feed 
refuse  destructor  at  Nuneaton,  which  was  first  utilised 
for  steam-raising  purpose-  in  April  of  last  year, 
appears  in  the  report  for  1912  of  Mr.  F.  C.  Cook, 
borough  engineer  and  surveyor  of  that  town. 

The  contractors  were  Messrs.  Heenan  &  Froude, 
Limited,  of  Manchester,  and  the  cost  of  the  furnace, 
from  buildings,  was   £803. 

The  main  results  show  that  during  the  eight  hours 
of  the  test  the  furnace  dealt  with  61'5lb.  of  refuse 
per  square  foot  of  grate  area  per  hour,  which  is  equal 
to  nearly  50  tons  per  day.  and  that  the  water  evapo- 
rated per  lb.  of  refuse  consumed,  from  and  at  212  deg. 
Fahr.,  was  V7271b. 

Very  little  use  was  mad  i  of  the  spare  coal-fired 
nir  the  completion  of  die  duplicate  destructor. 
Altogether,  the  destructors  worked  for  302  days,  and 
dealt  with  2,711  wagon  loads  and  4,654  caxt  loads  of 
house  refuse,  together  with  99  loads  of  trade  refuse. 
equal  to  a  total  weight  of  about  6,382  tons,  and  repre- 
senting about  88  per  cent  of  the  total  house  refuse 
collected.  The  average  weight  destroyed  per  day  was 
21-13  tons — an  increase  of  nearly  4  tons  as  compared 
with  the  previou-  year. 

The  gross  cost  of  labour  in   destroying  the  refuse 
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Neath  Canal  Bridge. 


were  two  special  conditions  governing  the  design  of 

the  bridge :  (1)  The  superstructure  had  to  be  kept  up 
so  as  to  give  a  clear  headway  of  7  ft.  6  in.,  in  accord- 
ance with  the  requirements  of  the  Neath  Canal  Navi- 
gation, who  have  statutory  powers,  and  whose  con- 
sent had  to  be  obtained  in  the  first  place  for  the 
crossing  of  the  canal ;  and  (2)  the  surface  level  had 
to  be  kept  as  low  as  possible  so  as  lo  avoid  excessive 
gradients  on  the  approaches.  To  meet  these  opposite 
conditions,  the  arrangement  was  adopted  of  t 
girders,  carried  up  as  parapets,  with  cross  beams 
spaced  sufficiently  close  togri  ther  to  keep  their  depth 
within  the  required  limit-.  Further,  for  a  number 
of  years  only  limited  oart  traffic  will  be  required  to 
pass  over  the  bridge,  but  later  on,  when  the  marsh 
land  has  been  developed,  access  for  the  general  public 
will  have  to  be  provided.  To  meet  this  condition  the 
bridge  has  been  formed  to  the  by-law  width  of 
carriageway — namely,  24  ft. — and  provision  made,  as 
before  mentioned,  for  adding  when  required  a  foot- 
path to  be  carried  on  cantilevers  outside  each  para- 
pet. This  is  an  economical  arrangement,  while  at  the 
same  time  it  admitted  of  the  distance  between  the 
road  surface  and  the  underside  of  the  main  beam 
being  kept  to  a  minimum — the  alternative  having 
been  to  space  the  main  girders  36  ft.  apart,  to  increase 
their  depth  and  strength,  and  incidentally  the 
gradients  of  the  approache-.  and  to  incur  practically 
the  whole  cost  of  the  finished  bridge  long  before  it 
was  necessary. 


was  Ls.  5-75d.  per  ton.  against   ls.  883d.  in  1911.    In 

!!U!  the  nett  cost  (excluding  capital  charges,  and 
deducting  the  saving  in  coal)  worked  out  at  4-9d.  per 
ton;  but  last  year  there  was  an  actual  saving  of 
£127  15s.  2d.  during  the  time  the  destructor  was  at 
work,  as  compared  with  what  the  c  -t  of  raisin.' 
by  a  coal-fired  boiler  would  have  been  over  the  same 
period.  The  result  is  mainly  accounted  for  by  the 
enhanced  price  of  fuel— viz..  3s.  8d.  per  ton  against 
2S.  3d.— and  to  the  very  great  increase  in  the  quantity 
age  pumped,  which  would  have  led  to  a  corre- 
sponding increa-e  in  the  weight  of  fuel  used  in  gene- 
rating steam. 

Tire  sum  of  over  £30  was  realised  by  the  sale  of  tin 
and  galvanised-iron  scrap.  This  is  very  nearly  all 
profit,  as  this  waste  material  was  previously  buried 
in  the  tips. 

Ceological  Survey  of  India — The  Secretary  of  State 
for  India  in  Council  notifies  that  one  appointment  to 
the  Indian  Geological  Survey  Department  will  be 
made  in  July  next.  A  further  vacancy  is  expected 
to  occur  in   the  year  1914. 


EASTER  HOLIDAYS. 
Owing  to  the  necessity  for  going  to  press  earlier 
than  usual,  news  and  advertisement  matter  intended 
for  insertion  in  next  week's  issue  of  "The  Surveyor- 
must  reach  us  not  later  than  Wednesday  morning, 
March  19th. 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


VIII.— A   Biographical   Fragment. 

Yes,  I  suppose  it'?  the  same  in  all  lines;  but  I 
really  do  think  that  in  municipal  engineering  the 
yield  of  plums  is  very  small  indeed.  Did  you  ever 
hear  the  history  of  poor  old  Smart  ?  Yon  know 
Smart,   don't  you?    Got  the   worst  job    in    the  office, 

and  '11  never  get  a.  better,  poor  devil  !    T »ld  ?   Well, 

no,  it's  hardly  that.  He's  broken — hope,  ambition, 
and  everything  of  that,  kind  dead.  Drinks?  No, mot 
to  any  extent.  Like-  his  glass  and  a  glass  extra,  per- 
haps, but  whatever  he  may  do  after  hours  he  always 
turns  up  fit  in  the  morning.  Of  course,  he's  not  the 
man  he  was,  and  he  never  will  be  again,  but  he  does 
his  work  (such  as  it  is)  well  and  conscientiously, 
and  he  earns  his  pound  a  week.  Thai  all  he  gets  ? 
Yes,  and  he  has  to  be  thankful  for  thai.  Why,  I  had 
the  biggest  job  in  the  world  bo  get  his  appointment 
through  Btoare  were  objections  to  his  age.  and  some 
of  the  i  ml  ■  '•  ere  quite  sure  I  bal  toe  had  done 
something  wicked  or  he  wouldn't  've  found  himself 
in  the  position  he  did. 

#  #  #  # 

Do  I  think  so?  Heavens,  no!  The  man's  simply 
had  a  run  of  bad  luck  -some  of  us  get  it  like  that, 
us  always  a  bit  cranky,  I  understand,  and  he 
meant  to  keep  his  own  end  up—/"-  wouldn't  put  up 
with  nonsense,  and  all  that  kind  of  'thing.  Now,  it's 
not  the  Least  use  running  one's  head  against-  a  brick 
wall — or  a  "  board  "  ! — and  on  occasions  the  candle  has 
to  be  held  to  the  devil  in  this  life.  Smart  was  always 
up  against,  the  brick  walls,  and  the  succession  of 
shocks  he  experienced  made  his  life  a  misery.  His 
main  contention  was  that,  he  was  ool  the  servant  of 
the  council,  but  their  adviser.  A  very  excellent 
theory,  which  I  quite  endorse;  but  iit  doesn't  pan  out. 
The  man  who  votes  you  your  money  is  the  man 
you've  got  to  look  to,  and  when  the  man's  multiplied 
by  five-and-twenfy  you're  called  upon  to  do  a  con- 
siderable amount  of  looking  if  you  want  to  avoid  the 
wall.  Smart  -stood  too  much  upon  his  dignity,  and 
he  was  always  Tumbling  over  himself.  He  couldn't 
see  that  his  council  didn't  care  a  rap  whether  lie 
stayed  or  went.  Of  course,  had  he  been  working  for 
a  company  of  business  men  they'd  have  valued  and 
appreciated  his  services.  The  exoeOllent  work  he 
did  would  have  increased  their  dividends,  and  they'd 
have  put  up  with  hi-  manner  for  the  simple  n  a  n 
that,  after  all,  he  was  always  in  the  right.  But  the 
council  were  not  running  the  concern  for  profit,  and, 
not  being  a  remarkably  brainy  lot,  Smart  got  on  their 

nerve-. 

#  #  #  # 

\\'a<  he  properly  brained  and  all  that?  Oh,  yes. 
His  father  paid  a  good  premium  for  him,  and  he 
served  his  articles  with  a  man  who  really  took  an 
'  in  his  pupils.  Hi-  articles  completed,  he  re- 
mained on  for  a  couple  of  years  as  general  assistant 
salary  he's  golfing  now  with  me.  Only  a  pound 
a  week'-'  Yes,  only  a  pound  a  week,  and  lucky  to  gel 
it.  Pooi-  rew aid  Ear  a  big  pn  ilium  and  a  long 
pupilage?  Of  course  it  was;  but  then  the  reward  in 
our  profession  always  is  poor.  Then  came  his  chance 
(as  he  thought),  and  he  obtained  a  post  as  surveyor 
to  a  small   urban  district,     h  a    man   went   for 

ind  found  himself  among  thorn,-.  Smart  did 
then.  There  were  twelve  members  on  the  council, 
and  of  these  three  a  watchmaker,  a  clerk  otf  works, 
and  a  jobbing  builder  had  competed  with  him  for 
■:  ointment.  He  found  the  district  ina  wretched 
condition,  and  suffering  badl;  idministration 

blacl  p  v,  hich   are   few  and  far 

i.  thank  Heaven,  in  th     mun     ipal  engineering 
ion.    He.  put    1m  was    all    he 

could   d  p — and  i  a  month   he   had 

mall  buildei    on  the 
whom  he   wa  -   compelled    to  tal 

I  he.  by-laws,     llnbl  e    hi     pre 
-  be  bought,  and  five 
ant.    The   n-!  ■  I,    car  i    irxtei 

ain  property  belonging 
man  b  H  as  a  solid  half  of  (he 

council  against 

I       hainman'    hand  \ 
oi  a  casting  vote. 


Did  they  ,-ack  him  ?  Oh  no;  that  would  have  been 
too  palpable  a  proceeding.  His  every  action  was 
spied  upon,  his  every  report  cavilled  at,  his  every 
recommendation  ignored.  The  jerry  builders  and  the 
small  property  owners  had  the  time  of  their  lives. 
They  did  just  as  they  pleased,  knowing  that  bo  thwart 
the  surveyor  was  to  court  favour  with  the  council. 
\iel  all  the  time  complaints  that  he  was  not  doing  his 
work  properly  were  rife.  He  might,  for  example,  have 
cause  to  complain  of  the  bonding  of  the  brickwork 
of  a  certain  new  building,  and  he  would  serve  a  notice 
in  the  ordinary  way.  The  work  still  proceeding,  he 
would  ask  the  council  for  instruction-  to  prosecute  Eor 
breach  of  by-laws.  An  expert  committee  (consisting 
of  two  railway  clerks  and  a  butcher)  would  then  be 
appointed  to  inspect  .the  work,  and  they  would  report 
that  no  real  cause  for  complaint  arose.  At  the  very 
next  meeting  he  would  be  upon  the  carpet  for  not- 
having  reported  an  alleged  breach  occurring  in  some 
other  building  in  the  district.  His  patience  became 
exhausted  at  last,  and  he  roundly  told  the  conned 
that  it-  was  useless  attempting  to  carry  out  his  duties 
in  a  proper  manner.  A  request-  for  his  resignation 
followed,  and  toe  had  bo  resign  bo  save  himself  from 
dismissal. 


Was  he  sanitary  inspector  also?  Oh,  yes  And 
didn't-  toe  appeal  to  the  Local  Government  Board? 
Oh,  .  Surely  they  interfered  in  his  behalf?  My 
dear  fellow,  your  innocence  i-  most-  refreshing.  Just 
you  have  a  try  at  an  appeal  to  them  and  see  what 
you'll  get.  No,  he  toad  bo  go.  and  the  worn 
anxiety  he'd  been  through  brought  on  a  severe  ner- 
vous  breakdown,   which    incapacitated  him  for  si 

months.  Then  he  went  hack  bo  his  old  chief  as  first 
assistant,  and  would  have  done  better  had  he  stayed 
there.  But  he  sitiil  hankered  after  a  chiel  a] 
iieaiit.  and  regarded  his  first  job  as  quite  an  excep- 
tional experience  for  a  man.  And  wasn't  it?  Well, 
it,  wasn't  SO  in  his  ease,  anyway,  and  I  won't- say  more 
than  that.  He  certainly  was  very  unlucky,  for  hij 
next  two  appointments  turned  out  'but  little  better, 
the  latter  of  them  terminating  at  the  High  Courts. 
Slander?  No,  merely  a  matter  of  account,  taken 
there  om  appeal.  You  see,  he  was-  one  of  those 
obstinate  fellows  who  would  have  his  rights.  It  was 
quite  a  small  sum  due  to  him,  which  he  could  quite 
well  have  foregone  and  retained  bis  posit.  Against 
the  best  advice  he  look  action.  Gain  the  clay  ?  Oh, 
yes,  he  won  the  case,  and  it  cost  him  -about  twenty 
pounds  out  of  pocket  to  win  if.  The  money  be  re- 
ceived ?    His     solicitor    had     that,    plus    the     costs 

awarded,    plus    tile    twenty    pound-.      And    DOM    Smai't 

was  left  minus  h:s  job. 

#  #  #  # 

Was  he  luckier  next  time?  There  never  came  a 
next  time.  He-  threw  up  the  sponge.  Tried  private 
practice.  You  know  what  thai  means  for  a-  man  with 
neither  capital  •  influence.  His-  private  work  con- 
sisted almost  eei  relj  of  devilling  or  ghosting  for 
other    people.      there    are    men    known    as    house    and 

©state  agents,  "ho  also  call  themselves  architect     and 
surveyors.    They   have   no  poof — [oma]    knowL   !' 
all,  but  with  a  showy  office  and  plenty  of  bounce  and 

assurance  they  contrive  to  pull  in  any  -amount  oi 
good  professional  work.  This  they  sweat-  out  to  poor 
devils  like  Smart,  ivho  do  the  whole  of  the  work  for 
the  shilling-,  om  oi  !  1 1 1  guineas.  It's  not  a  bad  train- 
ing for  a.  young  fellow,  a-,  many  of  our  best  arehi- 
lia\  e    |Oi\  ed  :     but    for    a    le 

Smart,    nothing    could   have    been    worse       Tie    was 
already  quite  s.iifnciently  embittered  against  life,  and 

just    keeping    bod]     and 
while  the   incompetents  took  all    the   Eat.     It   was  at 
this    tune    that-     !      first    eanio     across    him,    and    his 

0] ■   then    ha  I   a   de-i  de  U3    an  urchistic     1    g 

don't  mean  thai  le-  meditated  throwing  bombs  about, 
oi-  any  Lion  if  that  kind,  although    I   to 

mild     willingly    have    "  skied  "    on •    two  of   tois 

:   .     No,  le  the  levH  Ming  lay,  and  the 

union.-  didn't,  a     you   may  sup- 

,.,  ,      1  ,    !,  1  [among   the    men    toi 

v.  ith      I  1   ng  di  like    bo   him    myself    and 
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it.  was  long,  even  when  I  heard  his  history,  before  I 
could  even  tolerate  him. 

*  *  #  # 

And  now  ?  Oh,  well,  I  suppose  he'll  drag  his  life 
out  here,  or  as  much  of  it  as  the  council  '11  allow  him 
to  spend  of  it.  What's  his  special  position  ?  Well, 
really,  it'd  be  hard  to  say.  He's  sort  of  general 
factotum— indoor  and  out.  lie's  a  good  man  all  round, 
but  there's  a  something  about  him — I  can't  say  what 
it  is — that  deters  me  from  placing  responsibility  upon 
his  shoulders.  He's  broken— and  that's  about  all  I 
can  say.  Occasionally  it'll  take  the  form  of  aggra- 
vating abstraction.  He  seems  to  forget  his  sur- 
roundings altogether.  Why,  only  last  week  I  had  him 
out  with  me  on  a  survey.  I'd  ranged  a  pretty  long 
line,  and  botheT  me  if  he  didn't  suddenly  take  it  into 
his  head  to  collect  the  poles  beft  re  I'd  got  the  chain 
out.    Thought   we'd  done  for  t<he  ds  e.    Of 

course,  I  wouldn't  dare  to  mention  such  a  thing  I  i  the 
council,  or  out  he'd  go.  Yes,  I'm  really  sorry  for  the 
poor  devil,  and  unhappily  there  are  plenty  like  him. 
The  only  bit  of  bad  luck  he's  avoided  is  getting 
married.  Heaven  knows  how  he'd  have  managed  if 
he  had  had  a   f«mily  dependent  upon  him. 

•  #  #  # 

You  can't  take  his  as  an  ordinary  case  ?  Well,  of 
course  not.  I  never  hinted  that  it  was;  but  I  think 
it  serves  to  show  how  intolerable  are  the  conditions 
under  which  surveyors  only  too  often  do  hold  their 
appointments.  Unfortunately,  he  had  three  practi- 
cally successive  unhappy  experiences.  Many  a  man 
has  one,  and  leaves  the  service  after  it.  Many  again 
have  one  and  then  fall  upon  their  feet.  I'm  not  go;ng 
to  harp  upon  the  necessity  for  pro'tection  and  all  that 
sort  of  thing.  It  wouldn't  interest  you.  But  if  ever 
you  should  seek  municipal  honours  and  attain  your 
ambition,  bear  in  mind  poor  Smart's  case  and  let  the 
officers  down  a  bit  easy.  You'll  find  them,  taken 
all  round,  an  excellent  set  of  fellows,  who  work 
largely — now  don't  smile — for  the  public  good 
and  the  love  of  their  profession.  The  work  is 
interesting,  highly  interesting,  and  if  a  man  falls  into 
the  hands  of  a  council  such  as  mine,  why,  his  lot's 
to  be  envied.  Not,  of  course,  that  a  bit  more  salary 
and  the  certainty  of  an  hour  or  two  off  in  the  evening 
(1  not  be  acceptable.  Your  son  ?  No,  old  fellow,  I 
wouldn't  recommend  it.  A  hundred  to  one  you'd  he 
throwing  your  money  away.  Put  him  in  a  shop  or  a 
warehouse  or  something  of  that  kind.  Contracting 
(if  only  for  the  removal  of  dust  and  sweepings')  is  not 
a  bad  line.    It's  the  commercial  that  pays. 


SEWERS   IN   IRELAND. 


"MENTIONED    AS    A   JOKE." 

An  amusing  discussion  took  place  recently  at  a 
meeting  of  the  Ardee,  co.  Louth,  Town  Commi  3d 
at  which  consideration  was  given  to  the  question  of 
the  necessity  for  providing  a  water  supply  for  the 
town,  following  upon  a  memorial  received  from  a 
number  of  inhabitants.  Mr.  Yore  said  the  commis- 
sioners had  nothing  to  do  in  the  matter  at  all,  they 
not  being  the  sanitary  authority.  If  they  wished,  they 
could  make  a  recommendation  that  the  scheme  be 
carried  out. 

Mr.  Stokes  said  they  woidd  want  to  give  it  careful 
consideration  before  taking  any  steps  in  the  matter, 
or  it  might  end  like  the  Dunleer  sewers.  At  first  the 
sewers  were  only  mentioned  in  a  joke,  but  when  the 
Local  Government  Board  caught  hold  of  it  they  in- 
sisted on  having  them  done. 

Mr.  Yore:  They  may  send  down  an  expert  to  in- 
quire into  the  matter  and  raise   the  rates, 

Mr.  M'Nello  said  he  remembered  John  Eakins,  an 
old  town  clerk,  writing  to  the  Local  Government 
Board  about  sewers,  more  for  devilment  than  any- 
thing else,  and  in  the  end  the  board  compelled  them 
to  carry  out  sewers.  The  town  was  as  well  off  with- 
out them,  and  it  might  be  the  same  in  this  case. 

Mr.  Stokes  said  it  might  involve  thousands  of 
pounds. 

No  action  was  taken. 


"  Tarvia."— A  dainty  little  gift  reaches  us  from 
Messrs.  Bristowe  &  Co.,  Limited,  in  the  form  of  a 
quaint,  gilt  hand-bell,  cask-shaped,  bearing  only  the 
mystic  word  "  Tarvia."  It  would  be  a  useful  and 
ornamental  adjunct  to  a  municipal  engineer's  desk, 
and  might  be  used  by  him  appropriately  for  am 
moning  a  typist  to  write  off  "repeat"  orders. 
i  - 


INSTITUTION  OF   MUNICIPAL  AND   COUNTY 
ENGINEERS. 

NORTH-EASTERN   DISTRICT   MEETING   AT   LEEDS. 

Mr.  Frank  Massie,  distr'ct  chairman,  presided,  on 
Saturday  last,  at  a  North-Eastern  District  meeting  of 
the  Institution  of  Municipal  and  County  Engineers 
at  Leeds.  Those  present  included  Messrs.  A.  E.  W. 
Aldridge  (Skipton),  W.  E.  H.  Burton  (Wakefield),  H. 
P.oromley  (Bingley),  W.  Dixon  (Leeds)  J.  H.  Drew 
(Wath-upon-Dearne),  G.  Gledhill  (Balby-with-Hex- 
thorpe),  T.  H.  Hailstone  (Birstall),  H.  L.  Hall  (Batley), 
W.  J.  Hadfield  (Sheffield),  S.  S.  Haywood  (Brighouse), 
A.  B.  Holt  (Leeds),  H.  Holmes  (Ossett),  G.  A.  Hart 
i),  W.  Green  (Castleford),  F.  O.  K:rby  (Don- 
caster),  L.  Ives  (Wakefield)  W.  T.  Lancashire  (Leeds), 
('.  Lund  (Cleckheaton),  E.  B.  Martin  (Rotherham),  S. 
Matthew  (Dewsbury),  A.  Rothera  (Liversedge),  Leslie 
veare  (Sou'h  Shields),  W.  Sugars  (Horbury),  J. 
Southwart  (Rothwell).  W.  J.  Steele  (Newcastle-on- 
i,  F.  Thackray  (Hoyiand),  J.  P.  Wakeford  (hon. 
district  secretary,  Wakefield),  G.  E.  Wrigley  (Sowerby 
Bridge),  C.  F.  Wike  (Sheffield)  and  R.  E.  Wilson 
(  K  n  a  re  S  borough),  members;  S.  Dean  (Barnoldswick), 
H.  P.  Foster  (Leeds).  J.  Hassall  (Sheffield),  A.  C. 
Hodge  (Sheffield).  H.  Sanderson  (Keighley),  F.  S;mms 
uield)  and  S.  M.  Senior  (YorlO,  assoe'ate  members; 
W  H.  Price  (Leeds)  and  J.  Wrest  (Dewsbury),  students. 
The  members  were  welcomed  in  the  council  chamber 
by  the  Lord  Mayor  (Mr.  A.  W.  Bain),  who  said  he 
[rnised  that  their  work  was  of  a  very  important 
character.  The  problems  of  the  municipal  engineer 
were  not  likely  to  grow  less  as  years  rolled  on. 
'J'l;.  engineering  science  had  developed  very  rapidly 
in  the  past  few  years,  and  was  at  present  developing 
in  many  direct:  >ns  that  affected  various  cities  and 
boroughs  and  he  took  it  that  in  the  future  the  duties 
of  municipal  engineers  would  become  more  onerous 
than  in  the  past. 

A  paper,  entitled  "Some  Munic'pal  Works  and 
Practice  in  Leeds" — which  is  unavoidably  held  over — 
was  read  by  Mr.  W.  T.  Lancashire,  the  c:ty  engineer, 
and  the  ensuing  discussion  was  contributed  to  by 
Mr  C.  F.  Wike  (city  engineer  of  Sheffield),  Mr.  W.  J. 
Steele  (city  engineer  of  Newcastle).  Mr.  E.  B.  Martin 
(borough  engineer  of  Rotherham),  Mr.  C.  Lund 
(borough  engineer  of  Cleckhea'on),  Mr.  L.  Boseveare 
^borough  engineer  of  South  Shields),  and  Mr.  Frank 
Massie  (surveyor  to  the  Wakefield  Rural  District 
Council). 

The  Lord  Mayor  afterwards  entertained  the  members 
to  tea. 

HOUSINC  AND  TOWN  PLANN1NC  CONFERENCE  PAPERS. 
At  the  Housing  and  Town  Planning  Conference  to 
be  held  in  connection  with  the  fortieth  annual  general 
meeting  of  the  Institution  of  Municipal  and  County 
Engineers  at  Great  Yarmouth,  in  July  next,  papers 
will  be  contributed  as  under:  — 

"  Town  Design  in  Practice,"  by  J.  E.  Wilkes,  Dun- 
fermline ;  "  Legals  Aspects  of  Town  Planning,"  by 
J.  L.  Jack,  town  clerk,  Dunfermline;  "Description  of 
Birmingham  Scheme/'  by  H.  E.  Stilgoe,  Birmingham; 
"  Early  Examples  of  Town  Planning  in  the  City  of 
Edinburgh."  by  A.  H.  Campbell,  Edinburgh;  "Cities 
Beautiful  by  the  Sea,"  by  J.  S.  Brodie,  Blackpool; 
•'The  Small  Dwellings  Acquisition  Act,  1899,"  by 
J.  L.  Redfern,  Gillingham,  Kent;  "The  Housing 
Question,"  by  R.  Brown,  Southall ;  "Factors  Causing 
Bad  Housing,"  by  G.  B.  Hartfree,  Alton;  "Municipal 
Electric  Cooking  Installation  at  the  Torquay  Pavilion," 
by  H.  A.  Garrett,  Torquay;  "Road  Work,"  by  C.  J. 
Jenkin,  Finohley. 

A  paper,  the  title  of  which  has  not  yet  been  settled, 
will  also  be  contributed  by  Mr.  C.  F.  Wike,  Sheffield. 


Paving  in  Ancient  Times.— A  lecture  on  "Paving" 
was  delivered  by  Mr.  Peter  Lyall  at  a  recent  meet- 
ing of  the  Royal  Technical  College  Architectural 
Craftsmen's  Society,  Glasgow.  Mr.  Lyall  sa;d  that 
several  cities  had  paved  streets  before  the  Christian 
era.  Nevertheless  those  which  were  at  present  the 
ornament  of  Europe  (Rome  excepted)  were  destitute 
of  them  till  almost  the  twelfth  or  thirteenth  centuries. 
The  Carthaginians  were  the  earliest  road  makers,  and 
their  example  was  copied  by  the  Romans.  Of  modern 
cities  the  oldest  pavement  was  commonly  ascribed  to 
Paris,  but  it  was  certain  that  Cordova,  in  Spain,  was 
paved  as  early  as  the  ninth  century,  and  Paris  about 
the  twelfth  century.  Historians  asserted  that  London 
was  not  paved  in  the  eleventh  century. 
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Assistants'  and  Students'  Section. 

Conducted   by   SYDNEY   G.   TURNER,   assoc.m.inst.c.b. 


All  communications  in  regard,  to  this  vage  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  'J+  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  6  marked  "Assistants'  Section"  in  the  to,.  Uft-nand,  corner. 
Correspondent*  are  invited    to  submit    questions  for  consideration   and 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions :  — 

311.  Surveying — How  would  you  draw  a  "give 
and  take"  line  to  an  irregular  boundary  to  facilitate 
taking  out    an    area  ?    (C.  F.  H.,    Lincoln.) 

312.  Design  of  Structures — How  can  the  weights 
of  bridge  members  be  allowed  for  when  designing 
the  structure  ?    (H.  V.  0.,   West  Bromwkh.) 

313.  Mechanical  Haulage — What  is  the  most 
suitable  plant  for  hauling  road  metal  over  weak 
country  roads  by  mechanical  traction  P  How  does 
the    cost   compare    with   horse   haulage  ?    ("  Ehu.") 

314.  Concrete  Roof — It  is  desired  to  construct  a 
semi-circular  barrel  roof  in  concrete  of  50-ft.  span, 
reinforced  with  expanded  metal.  Show  the  dimensions 
of  the  supporting  wails,  which  are  to  be  15  ft.  high 
from  the  top  of  the  footings.  The  roof  is  to  be  ribbed 
with  an  extra  thickness  of  concrete  over  the  piers. 
(H.  V.  A.,  Clajrton.) 

315.  Surveying:  Theodolite — If  the  graduated  plate 
of  a  theodolite  is  not  correctly  centred,  how  may  the 
error  arising  therefrom  be  eliminated  ?  Prove  that 
the  method  adopted  does  eliminate  the  error  referred 
to.     (T.  W.  P.,  BrxMU-on-Sea.) 

316.  Hydraulics.    Describe  a  method  i  I    asuring 

the    quantity    of    water    flowing    in    a    wide    river. 
"  Enquirer.") 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  arc  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTIONS. 

309.  Water  Supply — In  laying  a  large  water  main 
carrying  water  front  a  gathering  ground  several  miles 
from  an  urban  district,  and  also  distributing  mains 
in  the  district,  where  and  at  what  points  would  it 
be  necessary  to  place  air  and  other  valves  ?  Give 
reasons.    (W.  L  ,   Ripley.) 

Valve.-  of  several  kinds  play  no  unimportant  part 
in  the  efficient  distribution  of  water  to  populated 
districts. 

Air  valves  are  itsed  where  the  mains  are  laid  over 
of  ground  to  eleartihe  pipes  of  tlm  air  which 


Fig.  1.    Air  Valve. 

always  M    ad, 

illy  if  it  is  near  CM 
fcydrau  rig  air  were  not 

it    would    hinder,   and   probably  flow   of 

uction  of  t  ■        i 

I 
float  which  small  hole  in 

n  there  is  n<  tit,  but 


answers  to  the  guestiotis  which  appear.  For  the  contributions  considered 
to  he  the  most  meritorious,  one  or  more  premiums  in  books  will  be 
awarded  monthly.  Diagrams  must  be  drawn  to  scale  on  separate  sheets, 
ready  for  reproduction. 


as  soon  as  air  collects  the  float  sinks  and  exposes 
the  aperture,  so  that  the  air  is  forced  out  by  the 
water  pressure,  and  the  valve  chamber  is  refilled 
by  water. 

At  the  lower  end  of  a  long  pipe  line  the  pressure 
and  velocity  are  usually  high,  .and  as  there  is  always 


Ya&e £&£}*. 


Gitnme&c/Hzts/ics 


Fig.  2.    Section  of  Safety  Valve. 

a  possibility  of  a  sudden  increase  of  pressure  due' 
to  ramming,  a  safety  valve  is  fitted  to  eliminate 
the  risk  of  burst  pipes. 

Ramming  is  the  momentary  increase  of  pressure 
caused  by  suddenly  stopping  the  How.  and  thus 
converting   velocity    head    to    pressure    bead.     It   is. 


JLeccipe  Pipe 


Fig.  •')'.     End  View  of  Safety  Valve. 

□    brougihil    aboul    bj    the    -  adder    closing   of  a 

1        and  is  ju  t  as   liable  to  occur  in  high  as  in 

Fanning  allows  1001b.  per 

-q.    in.    as    "ih^z    increase    of   pressure    likely    to    be 

The  safety  valve  is  shown  in  Figs.  2  and  3.    The 
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held  on  its  seating  by  a  strong  spring,  which 
may  be  adjusted  to  fee  required  pressure  by  means 
of  1  lie  luck  nuts  .at  the  top. 

\n  efficient  safety  valve  must  allow  fur  a  rapid 
escape,  and  tumid  not  be  loaded  by  dead  weights, 
as  the  inertia  of  the  load  may  allow  the  full  effec<1 
of  ramming  in  operate  before  the  waive  is  opened. 
1 1'  a  high  pressure  is  required  a  strong  Spring 
might  be  loaded  by  weighl  .  =o  thai  under  a  sudden 
increase  of  pressure  the  spring  would  give  imme- 
diately and  the  weights  move  afterwards. 

Sluice  valves  are  fitted  .if  the  junctions  of  mains 
and  distributing  mains,  so  that  a  given   area  may 
be    i  - . > l .- 1 1  d.      It    is    advantageous   to    be   able    to 
isbliaite  a    -mail  an  area  a^  possible,  but  this  mean 
.a  relatively  large  numb  r  of  \  aives. 

\  luioe  valve  is  really  a  shutter,  which  may  be 
placed   across   and   complete]  be    bore   ol    a 

pipe.  In  modern  construction  the  disc  of  the  valve 
is  drawn  completi  ly  out  of  the  pipe,  into  a  recep- 
tacle above,  bj  mean-,  of  slew  moving  screw  gear- 
ing, whioh  "  power,  and  by  its  slowness 
tends   to  reduce  the  liability   to  ramming. 

In  lung  main-,  check  \ai\e.  are  placed  at  intervals 
of  a'bout  1,000ft.,  so  that  in  the  event,  of  a  bur  i 
not  more  than  L,000ft.  of  pipe  will  be  drained 
'Pie  valve  oonsdsits  of  a  flap,  which,  suspended  from 

a  binge,  is  forced  open  by  the  water  Hewing  i ie 

direct  on    bul   is  closed  on  to  its  seat  by  the  back 
pressure    when  the  water  tends  to  Bow  in  the  oppo 
lie  direction,    ill.  V.O.,     West   Bromwich.) 


In  a  Large  h  ater  main  intended  foi  i  be  con  \  •  yam  i 
of  water  from  a  distant  gathering  ground    the  fol- 
lowing valves  should   be  provided:   (1)  Air   >  ; 
(2)  washout    or    scouring    valves;    (3)  stop    valves; 
i  t)  relief  valves.;  (5)  reflux  valves. 

A  pipe  line,   following  the  natural  undulation   of 
the  country   n   traverses,  will   require  air  valves  al 
every  - mnmit  to  permit  ol   the  escape  of  aii    which 
gradually  accumulates,  ami  wiashout    valv 
bottom  of  every  bollon .  for  scouring  out    tlie     ■  • ! 
ment  that  is  invariably  deposited  al    these   poinii 
and   Eor  cm  plying  the  main. 

Stop   valves  arc  required  at  certain    | fcs  along 

the  pipe  line  to  regulate  the  nate  of  supply  and  to 
I  olate    -cci  imi  -    of   the    main    for   i  epa  it   pm  pi  -  e 


Diagram    Illustrating    Position   of   Valves. 

The  former  object  i-  bast  effected  a-  near  a-  po  - 
sable  to  the  outhi  of  any  portion  of  the  main — i.e., 
where  it  delivers  into  a  reservoir— but  for  the  batter 
purpose,  if  situated  at  depressions  in  the  pipe  line, 
a  scouring-  valve  should  be  placed  on  each  side, 
and.  if  at  summits,  an  air  valve  on  either  side. 

Automatic  stop  valves  are  provided  where  serious 
damage  or  inconvenience  would  be  caused  by  the 
sudden  discharge  of  water  through  accidental 
breakage.  These  are  placed  under  comparatively 
light,  pressure,  generally  on  the  verge  of  deep  de- 
pressions, where  serious,  fractures  are  chiefly  to»  be 
apprehended. 

Kelief  valves  are  placed  on  the  upper  side  of  this 
self-closing  valve  for  the  purpose  of  relieving  any 
sudden  increase  of  pressure,  and  are  important  in 
connection  with  any  valve  likely  to  cause  any  rapid 
arrest  of  the  motion  of  the  water  in  a  main. 

Reflux  valves  are  'required  to  provide  against  the 
discharge  of  water  backward  through  a  main  in  the 
event  of  fracture,  and  are  usually  placed  at  tiie 
inlets  to  reservoirs,  or  towards  the  delivery  side  of 
deep  depressions. 

In  the  case  of  distributing  mains,  the  principal 
object  to  attain  is  to  provide  an  adequate  and  con- 
stant supply  of  water  at  an  uniform  pressure. 

The  area  of  supply  .is  separated  into  district-  at 
varying  levels,  and  the  pressure  made  uniform  by 


the  employment  of  reducing  valves,  which  should 
lie.  placed  on  the  main  immediately  above  the  dis- 
trict supplied. 

Air  valves  are  not  usually  required  in  distribut- 
ing maims,  as  the  frequency  of  service  pipes  per- 
forms  the  function  of   the  air   valve. 

Stop  valves  are  very  necessary  on  all  branch 
mains  tor  the  purpose  of  controlling  the 
and  for  waste  detection;  but  their  use  for  "turning 
off"  for  connecting  a  s»  rvice  is  now  greatly  super- 
i  by  the  use  of  the  "  under  pressure"  drilling 
and  lapping  apparatus. 

Hydrants   are   required   at   suitable  po 
cording   to   the    requirements  of   the  district,    both 
for  fire  and  sanitary  purposes,  and  arc  pieferablj 
placed  on  branch  mains,   leaving  the   leading  main 
unchecked. 

In  the  event  of  branch  mains  having  a  "  block 
1  -nd."  a  -hi)  id  '•  iurn-up  end  "  or  a  hydrant 

is  required  for  the  purpose  of  flushing  out.  the  main 
locally,  but  in  laying  down  a  system  of  dis- 
tributing mains  every  effort  should  be  m 
avoid  these  as  far  as  possible  and  obtain  a  through 
circulation  of  water  in  all  directions.  (D.  G.  P.., 
Darlington.) 

310.  Decay  of  Timber. -What  are  the  causes  of 
decay  in  timber  placed  under  water?  How  can  if. 
he   prevented  ? 

in  iiieral  the  decay  of  timber  is  due  lo  bacteria 
and  fungi,  and  heal  with  moisture  are  indispensable 
in  their  action;  but,  if  kept  in  pure  water — that  is, 
perfectly  airtight —timber  is  practically  everlasting. 

flic  decaj  nf  limber  in  water  is  therefore  abnor- 
mal, and  is  due,  in  sea  water,  to  one  or  oilier  of 
the  sea  worms,  whioh  are  represented  in  most  parts 
of  the   world. 

The  Teredo  Xavalis  (or  "ship  worm")  and  the 
Limiiwia  Terebrans  (or  "  boring  gribble  ")  are  perhaps 
most  widespread.' 

The  teredo  bori'-  a  bole  ill!  i  llm  v.. mil.  and  then, 
working  parallel  to  the  grain  and  under  the  surface, 
if  make-  a  tunnel  which  it  lines  with  a  thin  cal- 
careous coating.  It  lives  in  this  hole  in  communi- 
cation with  fresh  sea  water,  and  gradually  gro 

i  and  thickness,  the  average  size  being  Jin.  to 
fin.  in  diameter  and  loin,  long;  but  specimens  as 
long  as  4  ft.  have  been  found. 

The  teredo  Works  from   half-tide   Level  down   lo  the 
ground,  and  does  not  consume  the  wood,  but  pa 
it  through  its  body.    It  is  very  rapidly  reproduced, 
something  like   1,000,000  eggs    being  given   by   one 
p<  cimen  in  a  in,  mo     of  which  attain  maturity. 

So  great  is  the  action  of  these  animal-  in  tropical 
waters  thai  6-in.  timbers  have  been  destroyed  in 
six  weeks  in  the  Gulf  of  Mexico. 

The  limnoi'ia  is  much  smaller  than    the    I 

about   the   size  of  a   rice  grain;    but  it   is  very 

ecus,  and  thrives  in  both  tropical  and  colder 

latitudes,  and  gives  trouble   in  the  northern  British 

coasts,    whereas    the   teredo    is    only    found    in    the 

warmer   waters. 

Where    timber    is    liable    to    be     attacked     I. 
worms  a  strong  antiseptic  i-   necessary  for  protec- 
tion.   The  best  preservative  is  creosote,  which  is,  in 
fact,  good  for  timber  in  all  exposed  situations. 

The  process  of  creosoting  consists  in  forcing  dis- 
tilled coal  tar  into  well-seasoned  timber. 

'to  do  this  the  timber  is  placed  in  steel  tanks, 
which  are  then  filled  with  creosote  oil  and  then 
securely  closed.  The  temperature  is  raised  to  about 
130  cleg.  Fahr.,  and  a  pressure  of  1601b.  per  square 
inch  is  applied  for  a  .sufficient  time  to  force  the 
required  quantity  of  oil  into  the  wood. 

In  England  from  71b.  to  10  lb.  per  cubic  foot 
is  considered  sufficient,  even  for  timber  liable  to  be 
attacked  by  sea  worms;  but  from  221b.  to  251b.  is 
required  for  timber  to  be  used  in  the  Gulf  of  Mexico, 
which  is  badly  infested. 

If  the  timber  is  properly  seasoned  its  life  is  almost 
indefinite  after  creosoting-.  In  the  North  of  England 
creosoted  pitch  pine  piles  have  stood  untouched  for 
twenty  years  in  areas  infested  with  limnoria, 
whereas  ten  years  is  a  fair  life  for  untreated  piles. 

It  is  now  agreed  that  creosoting  is  the  only  p: 
of  any  value  for  resisting  the  attacks  of  sea  worms. 
Its  cost  in  England  is  from  4d.  to  5d.  per  cubic  foot 
of  timber. 

For  a  good  account  of  timber,  treated  from  an 
engineering  point  of  view,  the  reader  is  advised  to 
consult  "Timber,"  by  J.  E.  Batterden,  Assoc. if. 
inst.c.e.,    where    a   full    account    of   seasoning    and 
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rving  timber  is  given.    t,H.  V.  O..   West    Bronv- 

u-uk.)  

The  decay  of  timber  immersed  in  water  takes  place 
more  rapidly  in  salt  water  than  in  fresh  water. 

In  sal!  water  the  destruction  is  caused  b\  tin- 
attack  of  insect-,  the  principal  of  which  are  the 
Teredo  Navalis  and  the  Limnoria  Terebrans,  more 
generally  known  as  -ea  worms  and  wood-boTing 
Shrimps,  the  former  having  been  form  ;  p 
fir  piles  as  long  as  2  ft.,  and  Jin.  diameter. 

These  insects  bore  long  holes  through  the  timber, 
generally  in  the  direction  of  the  grain,  and  so  rapid 
is  their"  action  that  12-in.  square  piles  have  been 
eaten  through  in  four  to  live  years. 

The  limnoria  almost  always  work-  just  under  neap 
tide;  it  cannot  live  in  fresh  water;  ami  while  it  is 
destroying  the  surface  of  tihe  piles  the  teredo  is 
attacking  the  interior. 

The  methods  of  resisting  the  action  of  these  inse  i 
may    he   divided    into   three    classes:    (1)   Bj 
timber  which  will   resist  the  action    of    th<  se    sea 
worms  :  (2)  by  subjecting  piles  to  a  chemical  pi 
(3)  by  adopting  a  mechanical  process. 

In  considering  these  methods  practically  tihe  only 
timber  within  commercial  limits  which  will  resist 
the  action  of  these  insects  is  "greenheart,"  and  Ls 
often  used,  and  the  methods  of  encasing  piles  with 
-beet  metal  or  thin  concrete,  or  covering  the  surface 
with  scupper  nails,  have  proved  too  expensive  for 
practical  utility,  and  are  not  satisfactory. 
'  The  method  generally  adopted  is  to  subject  the 
pile  to  a  chemical  treatment  before  use,  and  the 
process  most  extensively  used  is  creosoting.  This  is 
performed  by  immersing  the  pile,  after  being  dried 
until  it  ceases  to  emit  steam,  in  crude  creosote  at  a 
temperature  of  120  deg.  Fahr.,  and  at  a  pressure  of 
1501b.  per  square  inch;  by  this  means  some  81b. 
to  12  lb.  of  oil  per  cubic  foot  is  absorbed. 

Various  other  methods  have  been  advocated  bj 
impregnating  with  metallic  salts,  of  which,  perhaps, 
the  one  which  has  proved  to  be  of  greatest  service 
is  Kyan's.  This  process  consists  of  applying,  in  tihe 
same  manner  as  with  creosote,  a  solution  of  mercuric 
chloride  (corrosive  sublimate)  in  the  proportions  of 
1  lb.  of  sublimate  to  5  gallons  of  water. 

Timber  placed  in  fresh  water  is  not  subjected  to 
the  ravages  of  insects,  and  its  decay  is  attributable 
principally  to  the  dissolving  out  of  the  soluble  con- 
s' Ltuents  of  the  wood.  For  this  reason  the  most 
durable  timbers  for  use  in  fresh  water  are  those 
containing  the  least  &ap,  and  oak  will  therefore  have 
a  far  longer  life  than  any  of  the  pines. 

By  impregnating  the  timber  with  creosote,  as  pre- 
viously described,  the  texture  of  the  wood  is  closely 
filled  with  an  insoluble  material,  thereby  preventing 
the  process  of  solution  taking  place. 

Generally  speaking,  the  process  of  creosoting  is 
the  best  for  all  purp  s,  especially  when  it  is  con- 
sidered that  the  cost  is  about  5d.  per  foot  cube;  but 
urest  method  of  overcoming  the  difficulty  and 
obtaining  a  permanent  structure  is  to  abandon  the 
use  of  timber  and  use  reinforced  concrete.  (D.  G.  B., 
Darlington.) 

Municipal    Lodging-Hoisses   Suggested    for    Leeds.  — 

The  Development  Committee  of  Leeds  Corporation 
have  agreed  to  receive  a  deputation  from  the  Leeds 
United  Society  of  Women's  Labour  Leagues  and  Guilds 
on  the  subject  of  municipal  lodging  houses.  The 
Society  strongly  advocates  municipally  conducted 
lodging-houses,  and  it  is  urged  that  Leeds  might  well 
follow  the  example  of  Manchester,  where  municipal 
lodging-houses,  conducted  en  ideal  lines,  have  been 
found  to  pay.  The  corporation  have  recently  come 
into  possession  of  a  number  of  lodging-houses  through 
the  purchase  of  land  in  the  insanitary  areas,  but  these 
houses  are  being  c  mtinued  as  private  venture.-. 
Standard    Clauses    for    a    Specification    of    Street 

Lighting On    Tuesday.    April    15th,    at    the    Royal 

of  Arts,  John-street,  Adelphi,  W.C.,  ■■>   paper 
n:.M |  by  Mr.  A.  1'.  Trotter 
at  a  jo  ag   of  the  Illuminating  Eng 

Society.  i  if  Ga     and   Electrical  Engi- 

neers, and  the  Institution  of  Municipal   ami 

iaper  will   a  1,  but  merely 

by  the  author.    Advance  proo  '. 

shortly  be  available,  and  can  be  obtained  by  those 
wishing  the  discussion  en  ap] 

to  the  -  try  of  the  Illuminating  Engil 

Society — Mr.    L.    Gaster,    32    Victoria-street,  London, 
B.W. 


CORRESPONDENCE. 

For  every  ill  benealh  the  sun 
There  is  some  remedy  or  none  ; 
If  there  be  one,  resolve  to  find  it  : 
/    nut,  submit t  and  nevei  mind  \ 


■ 


LAND   VALUATION   B0AS3    APPOINTMENTS. 
To  the  Editor  of  Tms  Surveyor. 

Sir, — I  read  with  alarm  and  great  concern  "Valua- 
tion Assistant's "  letter  in  reply  to  "Disgu  ed 
Parent,"  and  am  a-tounded  at  the  methods  e 

Are  the  public  to  understand  that  their  properties 
are  being  ''valued"  by  a  "valuer"  of  only  six 
months'  experience  as  valuation  assistant,  having 
previously  been  a.  draughtsman?  "Valuation 
A  sietant"  -ays  that  only  those  with  the  best  expe- 
rience can  ui  :e  fully  ascertain  the  value  of  col- 
lieries, public-houses,  railways,  canals,  and  under- 
ground cable-,  pipes  and  sewer-,  waterworks,  gas- 
works, picture  palaces,  factories.  &c,  thereby  proving 
that,  he  is  entirely  unable  successfully  to  ascertain 
the  value  thereof,  unless  we  are  to  believe  six  months 
valuation  assistant  i-  tihe  best  experience.  Is  it 
any  wonder  that  the  owners  in  many  oases,  as  stated 
by  him,  come  storming  into  the  office  cursing  both 
the  Chancellor  of  the  Exchequer  and  the  <h  p.axt]  u  nl 
generally,  when  provisional  valuations  are  made  by  a 
valuer  of  such  'experience? 

"Valuation  Assistant "  states  that  the  supply  of 
qualified  men  is  greater  than  the  demand.  Surely 
it  would  be  in  the  interests  of  the  public  if  the  Com- 
oii--ioners  of  Inland  Revenue  obtained  the  services 
of  some  of  these  surplus  qualified  men  instead  of 
employing  men   with   no  qualifications  in  valuing? — 

l\)Ul'S,  &c, 

Property    Owner. 
March  3,  1913. 

To  the  Editor  of  The  Surveyor. 
Sir, — I  read  with  great  interest  the  letters,  in  your 
last  two  issues,  by  "  Disgusted  Parent "  and  "  Valua- 
tion Assiistant."  Having  had  some  twenty  months  in 
the  Valuation  Department,  which  I  very  much  regret, 
I  think  I  am  qualified  to  be  in  a  position  thoroughly 
to  agree  with  "Disgusted  Parent."  "Valuation 
Assistant"  is  evidently  an  optimist,  and  is  one  of  the 
few  who  are  satisfied  with  their  lot  in  the  depart- 
ment. He  states  that  he  was  engaged  as  a  draughts- 
main,  which  also  moans  a  surveyor  in  the  Valuation 
Department,  and  that  he  was  later  appointed  a  tem- 
porary valuation  assistant.  That  may  lie  so.  But  he 
must  remember  that  it  was  his  own  choice  that  he 
accepted  the  latter  berth.  The  assistant-  whom  "  Dis- 
gusted Parent"  refer..-,  to  are  those  who  passed  the  tesl 
examination  as  surveyors,  and  thought  they  would 
be  employed  as  such  in  the  department.  This  is 
exactly  where  the  disappointment  comes  in.  It.  is 
not  everyone  by  a  long  way  who  has  had  either  a 
surveying  or  architectural  training  wtho  is  desirous 
of  doing  as  "Valuation  Assistant" — Le.,  following  up 
valuing — and  when  "Disgusted  Parent;"  start*  a 
young  surveyor  will  b  no  use  either  to  himself  or 
any  one  else  after  a  year  in  the  department  he  speaks 
absolutely  the  truth.  If  "Valuation  Assistant"  re- 
quires any  proof  of  this  let  him  look  round  and  see 
how  many  young  surveyor®  and  architects  are  anxious 
to  leave,  for  the  simple  reason  that  they  see  abso- 
lutely no  prospects  for  their  future  careers.  If  "  Valua- 
tion Assistant "  has  been  engaged  for  two  years,  surely 
he  has.  noticed  that  the  whole  department  is  seething 
with  discontent.  Has  he  not  also  noticed  how  un- 
fairly the  Sffl'Tani  u<  apportioned?  Has  he  not 
seen  that  a  valuation  .assistant  with  25s.  a  week  has 
to  do  exactly  11-  ark  as  one  with 

50s.  *a,  week?  11;;-  be  net  rec'Ogniised  thai  some  of 
the  so-called  valuers  who  have  the  plum  sal 
theitr  positions  to  polii  cal  influence,  and  that  .: 
of  them  never  saw  a.  provisional  valuation  until  tin  y 
took  up  office?  Under  the  above  circumstances,  I 
am  certain  the!  80  ;  er  cent  of  the  valuation  assistants 
will  agree  with  "Disgusted  Parent,"  and  that  he  is 
be  right  in  advi  in-.,  young  surveyors  not  to  join 
the  department  unless  they  wish  to  take  up  valuation 
;i-  a  profession. 

According  to  tie   "  fiailt/  Mail  Year  Book."  ad 
of  the  financial  year  Pill  there  ware  667  valuers  and 

.  ei-ny    \ eilii.if...!    ;.        tan         and    128    draughts- 
men.     There    are     piite    double    that    number    ; 

it    i-   going   to    become  of  us   all   in   1915   or   191G, 
when    it    is    ant.icip.ated    that    the    valuation    will    be 
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completed  ?  At  present  we  are  working  under  a 
cloud.  No  hope  is  held  out  to  us,  and  no  en. 
nuent  given.  Until  some  definite  understanding  is 
arrived  at  as,  to  the  future.,  nothing  but  discontent 
and  chaos  can  he  expected.  We  cannot  all  hope  to 
be  as  fortunate  as  "Valuation  Assistant,"  nor  can  we 
all  aspire  to  the  imaginary  £500  a  year  he  speaks  of. 
The  burning  question  is.  What  ie  the  Government 
going  to  do  for  about  1,500  professional  men  when 
the  valuation  is  completed  ?  Will  it  be  the  work- 
house ? — Yours,  &c. 


Site  Value. 


March  8,  1913. 


THE    DRAENiNC    OF    MOOR    ROADS. 

To  the  Editor  of  The  Surveyor 
Sin,— The  case  of  <  ussons  v.  Northallerton  Rural 
District  Council,  to  which  attention  was  drawn  in  the 
editorial  columns  of  your  issue  of  February  28th,  is 
very  important  from  the  point  of  view  of  rural  dis- 
trict councils,  and  it  might  be  that  a  short  r, 
the  case  will  prove  interesting  to  your  readers. 

The  plaintiff,  Cussons,  claimed  damages  against 
the  rural  district  council  on  account  of  injur1:-  sus- 
tained through  being  thrown  from  his  bicycle  whil< 
traversing  a  hill  under  the  jurisdiction  of  that  autho- 
rity. The  accident  was  primarily  caused  through  a 
grip  5  in.  deep  and  21  ft.  long,  cut  diagonally  across 
a  14-ft.  wide  road.  The  plaintiff  contended  that":  (1)  The 
grip  was  cause  of  accident;   (2)  that  it   was 

unnecessary ;  (3)  that  it  was  dangerou=.  While  de- 
fendants contended  that:  (1)  There  was  contributory 
negligence;  (2)  the  grip  was  necessary;  (3)  that  it 
was  a  usual  and  proper  method  of  draining  country 
roads. 

The  only  case  that  appears  to  be  quoted  i-  McClel- 
land v.  Manchester  Corporation,  in  which  it  was  he'd  in 
the  King's  Bench  Division  by  Mr.  Justice  Lush  that 
although  when  a  road  is  dedicated  as  a  highway  the 
public  or  the  road  authority,  if  they  accept  it,  take 
it  as  it  is  with  all  its  defects,  yet  if  a  road  authority 
undertake  a  duty  with  regard  to  it  they  must  exer- 
cise due   care  and  have  due  regard  to  the   safety  of 


those  who  will  use  it;   and  the  fact  that  the  corpora- 
tion knowingly  made  up  the  street  in  such  a  way  as 
!l>  expose  passengers  to  a  hidden  trap    show 
1  not  act  reasonably  and  take  proper 
"  h     .      i;,!utory   power,-,   in  the   special  oir- 

cumsstances  of  the  case,  and  that  therefore  they  were 
guilty  of  negligence  and  liable  to  the  plaintiff  win. 
suffered  damage  by  reason  of  such  neffliaencc. 

Having   control  of  a  Large   length    of  rural  district 
roads.,  I  should  certainly  say  thai  a  grip  constructed 
in    this    manner   was   not    reasonable    to    ensure    the 
safety  of  the  public  using  the   road,   and  per 
1    find  under  similar  circum  stances   that  the  best    way 
to  deal  with  a  steep  road  such  as  (Ms  .-   bo  mal 
with  considerable  camber  and    to    pave    the    gutters. 
If,  on  the  other  hand,  the   road   is  -ubj> 
sjderable  amount  of  traffic.  1  am  of  opinion  that  it 
is  only  fair  tint  it  should  be   properly  drain.   | 
in. I  boxes  put  in  at  required  intervals. 

I    know    of   only   one   place    where    grips    are    used 
such  as  are  indicated  in  the  above  case,  and  that   is 
upon   the   famous   Buttermere   Hause,    which 
ceedingly  ebeep,  and  the  grips  an    used    m   fch 
more   a-   a   ledg<    upon   which    the   i  o  M>h«      can    resl 
on   their  ascent    rather  than    as   a  means  of   d 
with  the  water.     It  would  be  a  very  foolhardy 
indeed  who  would  attempt  to  descend  this  particular 
hill. 

1  quite  agree  with  the  ■>,  d  nc  given  by  Mr. 
Bintley,  the  well-known  Westmorland  county  sur- 
veyor, and  must  say  that,  in  my  opinion,  if  th  i  case 
could  be  taken  to  a  higher  court  the  decision  would 
ho  reversed. — Yours,  &c, 

P.  M.  Hope, 

Surveyor  and  Engineer  to  West  Ward  of 
We'stmorland  Rural  District  Council. 
March  7,  1913. 

[A  letter  on  this  subject  from  Mr.  Walton  Maughan 
Stoke,  Coventry    wjll  appear  in  next  week's   issue. 
En.  Surveyok.] 


THE    NATIONAL    HEALTH    WEEK. 

To  the  Editor  of  The  Surveyor. 

Sir,— As  vice-chairman  of  the  National  Health 
Week  Committee.  I  should  like  to  thank  you  for  the 
excellent  leader  in  your  issue  of  the  7th  inst.  on  Un- 
organised effort  to  interest  the  ma  people' 
in  matters  of  health,  ami  to  bhe  hope  that 
those  of  your  readers  who  real;-,'  the  in 
this  work  will  promptly  ascertain  what  i-  being  done 
to  secure  the  observance  of  Health  Week  in  their 
respective  districts. 

It  may  interest  some  of  your  readers  to  learn  that 
Health  Week  i-  mainly  the  outcome  of  sanitary  wuik 
in  the  Territorial  Force.  The  annual  training  in  camp 
affords  many  an  opportunity  for  realising  he 
pletely  the  habit  of  dependence  on  the  excellent 
sanitary  arrangements  in  our  cities  and  towns  has 
incapacitated  those  who  benefit  by  them  from  taking 
any  thought  for  their  own  health. 

We  are  told  on  unimpeachable  authority  that  "  the 
law  is  the  embodiment  of  everything  that  is  excellent." 
One  of  the  bed-rock  principles  of  British  lav,-  is  that 
every  citizen  is  supposed  to  know  the  whole  of  it. 
Ignorance  of  the  law  is  no  excuse  for  breaking  i;. 
Similarly  ignorance  of  the  laws  of  health  affords  no 
immunity  from  the  consequences  of  their  vioJ 
We  are  more  humane  in  the  Army.  Every  three 
months  the  men  of  each  battalion  or  troup  or  b 
have  read  to  them  sees.  4  to  44  of  the  Army  Act,  in- 
forming them  of  the  rules  and  regulations  under 
which  they  serve,  and  warning  them  of  the  penalties 
of  breaking  them.  Each  Territorial  unit  has  the  same 
sections  read  to  it  at  the  commencement  of  its  annual 
training.  Health  Week  is  a  systematic  attempt  to 
do  the  same  thing  for  the  nation  in  regard  to  I 
During  the  week  commencing  April  6th  next,  and 
thereafter  from  year  to  year,  attention  will  be  drawn 
to  the  laws  of  health  in  the  churches,  the  schools,  at 
public  meetings,  ami,  above  all,  in  the  Press.  An 
organised  effort  will  be  made  to  enlist  that  support 
for  the  work  of  the  local  surveyor,  and  to  show  that 
he  is  not  the  unscrupulous  and  insatiable  squanderer 
of  the  ratepayers'  money  that  he  is  sometim,  - 
posed  to  be,  but  that  the  ratepayer  derives  as  much 
benefit  from  his  contribution  to  the  rates  as  from 
any  other  part  of  his  expenditure.— Yours,  &c. 


7  Victoria-street, 

Westminster,  S.W. 
March  10,  1913. 


Arthur  J.  Maetii 
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SEWAGE   DISPOSAL  AT   NUNEATON. 

The  quantitj    of    sewage  dealt   with    at    Nuneaton 
during   the   past   year    amounted    to    no    less    than 
This,  states  Mr.  F.  C.  Cook,  the 
borough  'ii   his  anihial   report,  repres   uts   a 

daily  average  of    1,106,080  gallons,  and   is   109,831,000 
gallons  in  excess  of  the  quantity  treated  in  1911. 

The  increase  is  mainly  due  to  the  heavj  rainfall 
throughout  the  year— viz.,  30  02  in.  againsl  19-72in. 
m  1911— hut  the  installation  of  additional  pumping 
plant  was  an  important  factor,  for  many  millions  of 
gallons  oi  sewage  were  pumped  for  treatment  at  Harts- 
hill,  which,  under  the  old  conditions,  would  have 
passed  into  the  river  direct  from  the  sewers,  and  would 
have   polluted   the   stream    to  11ns  extent. 

Of  the  402,100,000  gallons  treated  at  the  Harlshill 
outfall  works  340,751,000  gallons  were  dealt  with  by 
the  filters,  and  the  remaining  61,349,000  gallons  by  the 
primary  contact  beds  and  subsequent  hind  irrigation. 
The  effluent  from  the  niters  was  at  all  times  capable 
i  supporting  fish  life  in  the  outlet  channels  of  the 
humus  tanks;  and  was  therefore  discharged  direct  from 
the  humus  tanks  into  the  river. 

The  seven  primary  contact  beds  were  filled  in  the 
aggregate  7.703  times,  equal  to  a  daily  average  of 
three  times  each.  The  average  liquid  capacity  was 
4.->.900  gallons,  as  compared  with  an  original  capacity 
uf  75,000  gallons,  equal  to  a  loss  of  38'2  per  cent  after 
eleven  years'  working.  In  the  previous  year  the 
average  liquid  capacity  of  the  primary  beds  worked 
out  at  40,690  gallons,  so  that  there  has  been  an  in- 
n  capacity  of  5,210  gallons  per  bed.  The 
increase,  in  the  opinion  of  the  borough  engineer,  is 
probably  due  to  the  fact  that  the  beds  were  worked 
more  as  balancing  tanks  for  the  percolating  filters 
than  as  contact  beds;  consequently  the  period  of 
.  was  often  materially  less  than  the  two  hours 
generally  allowed,  and  there  was  not  the  same  oppor- 
tunity for  the  deposit  of  suspended  matter. 

The  la-t  of  the  seven  secondary  beds    converti  d  into 
percolating  filters  was  brought  into  use  in  May,  thus 
completing  the  work  of  reconstruction  commenced  two 
year-  ago. 
.Mr.  Cook  says:   "'the  continued  satisfactory  work- 
lating  filters  is   the   most  gratifying 
feature   of   the    work-.      Despite    the    fact    that     the 
medium    in  each  filter  consists  of  line  granite  chip- 
pings    with    a    2-ft.    6-in.    depth    of   A-in.    gauge    at    the 
it   has  ii"t  needed  cleansing  in  any   way.     The 
whole   area   of    i:l    acre-    is   quite     tree    from    ponding. 
Che  'lean  condition  of  the  medium  is  mainly  due  to 
the  separating  tanks  with  upward  How  roughing  filters, 
which    were    installed    m    connection    with    the    recent 
don  of  the  works,    'lie   total  are  i  ol  He-  roughing 
o  the-e  tanks  is  only  54  sq.  yds.,  1ml  they  have 
loroughly  successful  in  the  elimination  of  such 
uspended   matter   as  has   passed    through    the    silt 
tank-." 

Saving    regard    to   the    3U< --    which   has   attended 

the  com  e:   ion  o\   the    -•  c  mdary   contacl    beds    into 
iting  filters,  as  well  as  to  the  continued  increase 
,n  tie    ,                    age,  it   ha-   been  decided   that  the 
primary  bed-  shall  be  gradually  dealt  with  in  tin     ami 
way.    There   i-    always   a    -orpins   of   ehippings    pro- 
he   quarry,  and   these    will    be   utilised   as 
for  this  purpose.     Very  little  expense 
ir  ironwork  mil  il  the  filling  of  each 
and  it  becoi        i                 ;  ■  fix  the 
which  will  be  about  £600.    The 
expense  will  !>.•  almost   entirely  in  respect,  of  super- 
seding old  work,  so  that  il  will  he  properly  a  n      

.    will    not    h'   fell    SO   much   as    in    the   case 

rigid  conditions.    Each 
i  apable   of   dealing    with 
■    150,000  gall  m     p  i   day. 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers  with  a  tiiew 
to  making  the  information  given  under  this  head  as  complete  and 
accurate  as   possible. 


The  New  Delhi.—  A   message  from   Delhi  states  that 

gthy  and  ac m  which  has  taken 

place   t  Imperial   Delhi 

i        in    Ee  lings   of  relief.    The   de- 
was  reached  after 
i  ad   stated  that  the   northern 
.-ite  had  no  cantonment  area  and  the  Medi<  i 

■  i.-m.  It  is  generally  con- 
sidered that  i  i  chairman  of  the 
committee  appointed  to  plan  the  new  capital,  and  his 
colleagues,  Mr.  J.  A.  Brodie,  engineer  o  I.  i 
and  Mr.  Edwin  Lutyens,  have  performed  their  task 
with  much  ability. 


INQUIRIES  HELD. 

Chester-le-Street    R.D.C.   and   U.D.C.   (Fein  nary   21st. 

Dx,  A.  P.  Farrar).— This  was  an  inquiry  respecting  a 
proposal  to  form  a  joimt  hospital  by  the  rural  district 
and  urban  district  councils  of  Chester-le-Street.  Mr. 
Hargreaves,  in,  presenting  tie'  ease  for  the  councils 
concerned,  said  the  population  of  the  rural  district  is 
03.878.  ami  the  rateable  value  CJ12,(Kjo  ;  of  the  urban 
14,712  and  £53,038.  The  present  isolation  hospital  is 
within  the  urban  area,  hut  belongs  to  the  rural  council, 
although  the  urban  council  may  send  their  infectious 
cases  there  for  treatment  on  payment  of  certain  fees 
agreed  on  by  the  council.-.  Since  the  formation  of 
tin'  urban  council  tire  hospital  has  been  considerably 
enlarged,  and  at  present  provided  accommodation  for 
24  beds.  A  further  extension  is  ;\t  present  being 
carried  out  at  a  cost  of  £2,400,  sanctioned  by  the  Local 
Government  Board,  which,  when  completed,  would 
provide  for  30  beds.  There  was  no  opposition  to  the 
proposal  of  a  joint,  hospital  board  as  between  the  tun 
councils,  and  the  only  thing  they  seemed  to  require 
assisting  in  appeared  to  1h'  the  formation  of  the  board 
and  the  proportion  of  representation. 

Paignton  U.D.C.  (February  25th.  Mr.  A.  A.  (i. 
Malet). — £5,117  for  the  purchase  of  a  portion  of  the 
foreshore  and  adjoining  land  at  Preston,  .and  £326  for 
works  of  sewerage  in  Blatch  combe-lane,  Paignton. — It 
was  stated  by  the  clerk,  Mr.  R.  J.  Mill,  that  the  area 
of  the  land  independent  of  the  foreshore  which  it  was 
proposed  to  acquire  was  approximately  (i  acres.  It 
was  admirably  .situated  for  the  purpose  for  which  if 
was  required  by  the  council.  Tire  price  originally 
asked  for  the  Land  was  £800  per  acre.  The  eouncil 
negotiated  for  a  reduction  in  the  pie,',  ami  the  owner 

expressed    his    willingness    to    sell    at    the    rate    of    tl7<10 

per  acre,  subjeol  to  certain  stringent  conditions.  The 
council  endeavoured  to  have  the  conditions  amended, 
and  the  owner  was  only  willing  to  accede  provide  that 
the  price  was  al  the  rale  of  C800  per  acre.  The  council 
was  of  opinion  that  it,  was  the  best  to  pay  at  the  higher 
rate,  and  thus  free  the  land  from  the  objectionable  re- 
strictions. Evidence  was  also  given  with  respect  to 
the  proposed  works  of  sewerage  at  Blatcbeombe-lane. 

Salford  T.C.  (March  llth.  Mr.  W.  H.  Collin).— 
£15,614  for  alterations  to  the  town  hall.-— The  town 
clerk,  Mr.  L.  C.  Evans,  said  it  was  though!  that  the 
cost  of  the  alteration.-  could  he  met.  out  of  revenue, 
hut  it  had  since  been  ascertained  that  this  could  not 
he  dome.  The  reasons  why  the  corporation  .-farted 
the  work  without  obtaining  the  sanction  of  the  b  ard 
oi-  making  an  application  was  due  to  the  fact  thai  il 
wa  .  intended  to  paj  the  sum  out  of  revenue.  A  por- 
tion of  the  work  had  been  carried  out,  and  was  prac- 
tically completed.  Mr.  Pearson  -aid  the  Ratepayers' 
Association  would  like  to  have  fids,  more  particularly 
with  regard  to  the  great  disparity  between  the  original 
estimate  of  £3,500  and  the  present  application.  If 
was  al!  very  well  to  he  fold  ii  was  a  speculative  esti- 
mate. They  would  not  justify  in  business  an  estimate 
of  £3,500  and  an  expenditure  of  £14,500. 

Selby  U.D.C.  (March  5th.  Air.  M.  K.  North).— £6(10 
for  the  purcha  e  of  Brayton  Rarff,  75  acres  in  extent. 
for  the  purpose  of  extending  the  waterworks. — The 
land,    it    wa-   stated,    lies   Some  4    mil'-   iii   the   eastward 

of  the  town.     Il    is  proposed  to  provide  an  additional 
storage   reservoir  (the  present   reservoir  occupies  the 

lop    of    the    I'arl'ii,    and     to     u.-e    the    other    land     a-      8 

protective   area.     Air.   E.    Bruce   Gray,   surveyor   and 
wain   engineer  to  tie'  council,  said  the  present  eon- 

-  inept  em    was    a  In. ut    300,000   gallons    per    twenty-four 
hours,  and  the  existing  reservoir  had   a   capacity  of 
inn  gallons.    They  had  plant  for  supplying  26,000 
persons,  hut  were  actually  only  supplying  12,(100,  in- 
eluding  the  rural  districts.     Air.  Gray  mentioned,    in 
to  the  inspector,  that  the  present  site-  which  they 
had  em  the  Barff  consisted  of  about  GJ  acres  and  cosl 
£1,500.    The  remaining  75  acres  would  <•  isi  about  £600. 
They  would  probably  let  the  shooting  rights.    If  they 
found  it  desirable  to  cut  across  the  fall  of  the  strata. 
e.  hich  dipped   to  I  he  east  w  aid,  they   would  probabl3 
drive  adit-  a  considerable  depth  and  catch  the  water 
as  it  fell  eastwards. 
Witney  R.D.C.  (February  18th.    Mr.  F.  O.  Stanford). 
66    lo    defray    the    cost,  of   purchasing    the    under- 
taking and  works  of  the  Hampton  Water  Company.— 
Mr.    II.    Howard    Humphreys    described    the    existing 
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works,  and  stated  that  lie  had  made  ten  or  a  dozen 
openings  in  the  mains,  which,  ais  near  .as  he  could  say 
without  making  further  extensive  openings,  consisted 
of  about  128  tone  of  mains,  varying  in  size  from  6 in. 
to  3 in,  and  were  of  the  aggregate  length  of  about 
3j  mill's.  There  was  also  a  small  quantity  of  l'-in. 
water  main,  and  five  hydrants  with  two  wash-outs. 
The  rising  main,  which  was  also  used  as  a  service 
main,  communicated  with  the  tank,  which,  when  full, 
\;i-  capafcle  of  containing  12,000  gallons'. 

Worthing;  T.C.  (March  71  h.  Mr.  Edgar  Dudley).— 
£1,940  for  the  purchase  of  property  for  the  widening 
of  Chapel-road  at  the  north  end.— The  assistant  town 
clerk  (Mr.  L.  H.  Cheffins)  stated  that  the  matter  of 
widening  other  parts  of  this  road  had  been  before  the 
board  previously.  It  was  a  busy  thoroughfare,  form- 
ing part  of  the  main  Horsham  and  London  road,  and 
was  on  the  way  from  Brighton  to  Portsmouth.  At  the 
point  referred  to  in  the  present  scheme  it  was  38ft. 
wide,  and  the  widening  would  make  it  approximately 
50  ft.  thnoughout. 

APPLICATIONS    FOR    LOANS. 

Barrow-in-Furness  T.C.— £750  fox  works. 

Belfast  T.C. — £21,572  for  completing  the  new  abat- 
toir. 

Beverley  T.C- £5  900  for  a  new  school. 

Blackburn  T.C £2,330  for  the  purchase  oi  propertj 

for  street    improvement. 

Blaenavon  U.D.C.— £13,700  for  extending  the  water 
supply. 

Bognor  U.D.C.-  C1.800  Eor  the  erection  of  twelve  cot- 
tages. 

Birmingham  T.C— £2,748  for  the  extension  of  the 
Cambridge-street   lighting  depot. 

Bridlington  T.C— £1,600  for  extensions  to  the  sana- 
torium. 

Canterbury  T.C— £7,000  for  the  purpose  od  road  im- 
provement. 

Carrickfergus  U.O.C— £1,200  for  making  new  foot- 
paths. 

Colchester  T.C— £12,500  for  a  new  school,  and  £7,660 
for  electricity  extensions. 

Coventry   T.C— £412   for   sin  face-water  sewerag 

Croydon  T.C— £2,750  for  school  extension. 

Dungannon  U.D.C.    £1,500  Ear  water  supply  purposi    . 

Halstead  R.D.C.— £7,500  for  a  water  supply  scheme. 

Loughborough  T.C — £800,  amended  estimate  Eor  the 
New-street    improvement. 

Malvern  U.D.C.— £1,500  for  laying  new   water  ma  ns. 

Middlesbrough  T.C— £2,190  for  paving  work-. 

Newbury  T.C — £1,200  for  wood  paving  repairs. 

Newcastle-under-Lyne  T.C £1,000  for  private  street 

works. 

Nuneaton  T.C — £500  for  works  of  street  improve- 
ment, and  £750  for  sewerage  works. 

Poole  T.C — £2,000  for  road  works  and  surf-ace-water 
drainage,  and  £355  for  private  street   work-. 

Settle  R.D.C £2.220  for  a  water  supply. 

Southampton  T.C  —  £500  for  a  Venturi  meter  and 
other  appliance-. 

LOANS    SANCTIONED. 

Brighton  T.C— £6,313  for  repaying  Old  Steine  and 
Pa  vi  Lion-parade . 

Cheney  T.C — £829  far  the  purchase  oi  a  site  for  a 
school. 

Clacton   U.D.C — £8,000  for  a  band  stand. 

Dewsbury  T.C — £1,050  for  the  Nonthgaie  Improve- 
ment scheme. 

Hc-ndon  U.D.C £23,247  for  private  sifcreef  improve- 
ment. 

Poole  T.C £600  for  laying  out  Alexandra  Park. 

Romford   R.D.C— £525  for   a  road  improvement. 

FORTHCOMING    INQUIRIES. 

MARCH.  £ 

17.— Taunton.  For  the  erection  of  working- 
class  dwellings  (Mr.  H.  Ascough  Chap- 
man)                1,722 

17.— Watford.  For  the  erection  of  working- 
class  dwellings  (Mr.  C.  H.  Eyles) 3,148 

17.— Wembley.      For  the  purpose  of  a  burial 

ground  (Mr.   E.  H.   Bicknell)       3,085 


-Barrow-in-Furness.  For  school  and  recrea- 
tion ground  purposes  (Mr.  Edga.r  Dud- 
ley)   

For  work;  ol   street  Lmprove- 

K.   North)   ....       

Far    the    purposes    of    small 

(Mr.    II.   s.   Stewart) 

For    the    construction    of  an 
swimming     hath    (Mr.    R.    H. 


St.  Helens. 

mend   (Mr.  M. 
Swansea. 

dwelling- 
Wimbledon. 

"i  en-air 
Bicknell) 

Harwich.    For  fire  brigade  purposes  (Mr. 
Courtenay    Clifton)     

Preston.      For    street    inipravamenl    pur- 
pases  (Mr.  Edgar  Dudley) 

Watford.      For    the    improveanenl    of    the 

heath    (Mr.    R.    H.    Bicknell)       

-Barry.       For    the    erection     of     bathing 
-belter-   (Mr.   H.   S.   Stewart;  

Burton-upon-Trent.      For   works   of  street 

widening  (Mr.    Edga.r   Dudley) 

-Chippenham.    For  road  improvement  pur- 
poses   (Mt.    H.    Asoough    Chapman)    ... 

Eastbourne.     For  the  purposes  of  the 

i  .      hospital    (Mr.    S.    St. 

GeoTge   iMivart)  

-Manchester.    For  the  en  ction  of 
(Major   .7.   Stewart)     

Sedgley.      For    the    purpo  e 
undertaking  (Mr.  M.   K.  North) 

Leigh-on-Sea.      For    toad    widening 
po  ee  i  Mr.  Edgar  Dudlej  i 


library 

the    gaS 
pur- 


£ 
13,750 
430 
1,000 

1 ,650 

1,101 

4,500 

1,100 
1,250 
1,250 
1,000 

1 ,200 
5,000 

5.0011 
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LOWER  THAMES  VALLEY  DISTRICT  SURVEYORS' 
ASSOCIATION. 

The  ordinarj  monthij  meeting  of  the  Lower  Thames 
Valley  District  Surveyors'  Association—  which  was 
exceedingly  well  attended—  was  held  at  the  Town  Hall, 
Twickenham,  on  Saturday,  the  1st  inst.,  the  president, 
Mr.  H.  F.  Ooales,  assoc.m.inst.c.e.,  presiding  over 
the  gathering. 

The  president,  in  the  name  of  the  association,  wel- 
comed ia  new  member  in  the  person  of  My.  R.  W. 
Hindhaugh,  of  Ham,   Surrey. 

The  meeting  further  discussed  the  question  of  Hill's 
vacuum  motor  road-cleansing  machine  [see  To,    Si 
vkvor.  December  20.   1912],   the   Metropolitan  Water 
Board  -  Bill,  and  the  London  and  South-Western  Rail- 
way Company's  Hill. 

The  various  method-  of  rn.-ul  surfacing  were  after- 
wards considered,  a  number  ot  member's  giving  par- 
ticular- of  trials  of  different  materials.  Under  the 
heading  of  "Surface  Dressing"  were  classified  tar 
dressing,  pitch  dressing  and  Tarvia  dressing;  while 
under  the  heading  of  "Surface  Cruet"  the  meeting 
dealt  with  water-bound  roads,  "Plaacom,"  "Tarvia" 
and  granite,  "  Roomac,"  tarred  slag,  pitch-bound  roads, 
lime    and    tar    bound    road-.   "  Tareo,"   "Roadoleum." 

"  Cormastic,"     "  Roadamant,"     \ d     block     paving, 

"  .Mexphalt,"  granite—etl  paving  and  asphalt. 

A  new  method,  which  a  member  had  found  most 
satisfactory  for  resurfacing  roads,  was  described:  The 
road,  it  was  explained,  was  scarified,  then  levelled 
to  the  proper  contours  with  the  material  scarified, 
and  thoroughly  rolled  with  a  10-ton  steam  roller.  This 
was  surfaced  with  granite  broken  to  a  2-in.  gauge, 
which  was  spread  over  the  whole  surface  to  a  thick- 
ness of  21  in-  and  rolled.  This  was  sprayed  with 
hydrated  tar.  and  the  surface  then  covered  with  lime- 
stone topping  of  |-in.  gauge,  similar  to  that  used  for 
footpaths.  Tills  was  brushed  over  the  surface  of  the. 
tar-sprayed  granite  so  as  to  fill  up  all  interstices  and 
afterwards  thoroughly  rolled.  When  finished,  the  sur- 
face was  sprinkled  with  f-in.  granite  chippings,  and 
the  roller  again  passed  over.  It  was  found  that  1  ton 
of  limestone  topping  would  cover,  approximately. 
106  super,  yds.,  and  the  cost  was  only  Is.  8d.  per  yard. 
It  was  found  that  this  work  could  he  carried  out  when 
the  weather  was  not  all  that  could  be  desired  -  i  lonf 
as  the  new  granite,  which  dried  quickly  in  the  wind, 
was  dry  when   the    tar   was   sprayed  on. 

The  association  also  considered  the  question  of  the 
annual  dinner,  the  matter  being  ultimately  left  in  the 
hands  of  the  president  and  secretary  to  report  upon 
at  the  next  meeting.  The  covering  in  of  the  ponds 
of  swimming  baths  during  the  winter  was  a] 
sidered. 
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Municipal  Work  in  Progress  and  Projected. 

l"fc<  Editor  invites  the   co-operation  of  Surveyop    readers  with  a  view  to  making   in/ormation  jiuen   under   this   head  as  complete  and 

accurate  at  possible. 


The  following  are  among  the  more  important  pro- 
moted works  of  which  particulars  appear  below: 
Buildings— Coventry  £3,500,  Dublin  £71,413,  Maryle- 
bone  Newport  (Mon.V.  housing  and  town  planning— 
w  £60.000,  Penzance  £6,000;  refuse  collection 
sposal — Saddleworth;  roads  and  materials — 
Blackburn,  Bradford,  Elgin  £10,000,  Hendon  £60,013, 
"Wandsworth  £15,850;  sewerage  and  sewage  disposal— 
Fiaxton  £5.576,  Tenby;  water,  gas  and  electricity— 
\ecrington.  Birmingham  £500  000;  miscellaneous— 
Bradford.— Particulars  of  other  works  projected  will 
be  found  on  our  "  Local  Government  Board  Inquiries  " 
pages. 

BUILDINGS. 

Airdrie  T.C.— Mr.  Andrew  Carnegie  has  made  an 
offer  of  £5,500  for  the  provision  of  a  public  library. 

Bootie    T.C A   new   chapel    is    to   be    built   in   the 

cemetery  at  a  cost  of  £2,000. 

Coventry  T.C— The  building  and  site  of  Old  Coventry 
Brewery  are  to  be  converted  into  a  general  municipal 
depot,  at  an  estimated  cost  of  £3,500. 

Dublin  T.C The  tender  of    Mr.  John    Mackay,   at 

£71,413,  has  been  accepted  for  the  completion  of  the 
works  in  connection  with  the  new  reservoir  at  Round- 
wood. 

Gateshead  T.C— A  new  evening  school  is  to  be 
erected  at  an  estimated  cost  of  £4,300. 

Hellensburgh  T.C— The  tender  of  Messrs.  P.  McBride 
&  Co.,  of  Port  Glasgow,  at  £3,432,  has  been  accepted 
tor  the  rebuilding  of  the  sea  walls  between  Glasgow- 
street  and  Ardencaple  Castle.— The  public  office  at 
the  gasworks  is  to  be  rebuilt  at  a  cost  of  £450. 

Liverpool  T.C— In  connection  with  the  scheme  for 
public  baths  at  Pierhead  the  Baths  Committee  have 
approved  a  swimming  bath,  120  ft.  by  40  ft.,  for  gentle- 
men, and  another,  75  ft.  by  40  ft.,  for  ladies,  eadh  with 
ample  dressing-boxes. 

Marylebone  B.C.— A  freehold  site  has  been  pui 
in    Marylebone-road    for    £40,000    for    the   purpose    of 
erecting  a  new  town  hall. 

Newport  (Mon.)  T.C The  Works  and  Parliamentary 

Committee  have  again  considered  the  question  of 
erecting  on  another  site  a  town  hall  with  police  ac- 
commodation and  assize  courts,  and  have  agreed  that 
the  present  time  is  not  opportune  for  embarking  upon 
so  large  an  expenditure,  and  that  the  scheme  for 
building  upon  another  site  should  be  referred  back  to 
the  architect,  to  bring  up  a  proposal  for  the  erection 
.  of  a  town  hall  and  law  courts  under  one  roof  instead 
if  in  separate  building's. 

Stockport  T.C— A  scheme  for  a  phthisis  hospital 
■and  dispensary,  at  a  cost  of  £1,250,  has  been  approved. 

Wiilesden  U.D.C — It  has  been  agreed  to  erecl  slipper 
h  the  Church  End  and  South  Kilburn  sites, 
at  a  cost  not  exceeding  £4,500  in  respect  of  each  build- 
ing, the  Church  End  site  being  so  laid  out  as  to  leave 
room  for  the  provision  of  a  swimming  bath  at  a 
future  date. 

HOUSING  AND  TOWN   PLANNING. 

Barking  T.C— The  tender  of  Mr.  E.  II.  Glenny,  at 
£5.442,  has  been  accepted  for  the  erection  of  twenty-six 
houses  in  Boundary-road. 

Bognor  U.D.C A  block  of  twelve  cottages  is  to  be 

an  <    timated  c    I  of  £1,800. 

Callington  (Cornwall)  U.D.C Plans  an 

pared  for  the  provision  of  workmen's  cottages. 

Colwyn  Bay  U.D.C It  has  been  decided  to  purchase 

nearly  7  acres  of  land  for  the  purpose  of  a  housing 
,   and   the   surveyor,  Mr.   William    Jon 
I   instructions  to  prepare  the  pla 
particulars.    The  price  of  the  land  is  £1,500. 

Clasgow  T.C.    A  special  committee  rec 
council  '      at  Riddrie,  al 

i  £60,000. 
Hayes  U.D.C-  £500   is  to  be  expended   upon    i 
for  a  housing  .-"heme. 

Liverpool  T.C— The  Housing  Committee  have  re- 
ceived  the   information    that   the    Local   Government 


Board  have  confirmed  tie.'  Provisional  Ordei  for  the 

acquirement  of  property  in  Jordan.  Sparling  an  I  Gore 
streets  tor  housing  purposes.  The  committee  hue.' 
adopted  the  city  surveyor's  report  regarding  the  supply 
hi  hwi  water  to  the  houses  in  course  of  erection  in 
St.  Anne-street,  the  constant  supply  system  being 
I.  A  bath  and  hot  water  will  be  provided  in 
each  house. 

Lurgan  U.D.C — An  extensive  housing  scheme,  esl  - 
mated  to  cost  £10  000.  has  been  approved. 

Penzance  T.C. — Thirty-three  houses  air  to  be  built 
at  an  estimated  cost  of  £6,000. 

Pontardawe  R.D.C— The  council  have  referred  to 
the  Housing  Committee  the  plan  prepared  by  the 
engineer,  Mr.  John  Morgan,  for  fifty  houses  on  a  site 
adjoining  Penybank-road,  Clydach.  Mr.  Morgan  re- 
ports that  the  land  would  lend  itself  admirably  to 
the  building  of  houses  on  "garden  village  "  lines,  with 
open  space  for  recreation  grounds. 

Torrington  T.C— Dr.  Cam  worth,  Local  Government 
Board  inspector,  in  a  report  on  the  sanitary  condition 
of  the  town,  declares  that  some  of  the  cottage  property 
is  worse  than  any  slum  property  he  had  seen  in  the 
worst  part  of  London.  He  suggested  that  the  Local 
Government  Board  would  accept  a  proposal  to  start 
with  fifteen  new  houses,  and  the  council  have  agreed 
to  go  thoroughly  into  the  matter,  and  report  to  the 
board  at  an  early  date. 

Upton-on-Severn  R.D.C— Subject  to  the  sanction  of 
the  Local  Government  Board  being  obtained,  it  has 
been  resolved  to  proceed  with  a  housing  scheme. 

War.-ninster  U.D.C— The  question  of  adopting  a 
scheme  under  the  Housing  of  the  Working  Classes 
Act  has  been  engaging  the  attention  of  the  council, 
and  will  again  be  considered  at  a  future  meeting. 

PARKS  AND  OPEN  SPACES. 

Birkenhead  T.C The  Local  Govexiiment  Board  have 

declined  to  accede  to  the  application  of  the  council  for 
a  loan  for  the  purpose  of  acquiring  a  large  tract  of 
land  contiguous  to  the  borough,  and  known  as  the 
Storeton  estate. 

Fort  William  T.C— Victoria  Park  is  to  be  conveyed 
to  the  council  by  the  freeholder,  Mrs.  Cameron  Lucy, 
at  a  nominal  rate  of  feu-duty,  for  the  use  and  enjoy- 
ment of  the  citizens.  The  Parade  is  to  be  transferred 
I'ii  somewhat  similar  conditions. 

Middlesbrough  T.C— The  Parks  Committee  have 
been  asked  to  report  upon  the  question  of  laying  down 
bowling  greens  in  Albert  Park. 

Whitby  T.C— Alderman  E.  E.  Pannett  has  presented 
the  council  with  the  Chubb  Hill  estate  for  the  purpose 
of  pleasure  grounds. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Cheam  P.C — The  tender  of  Mr.  A.  Lavender  for  the 
removal  of  house  refuse  for  a  year  was  accepted  at 
£250,  a  stipulation  being  that  the  contractor  should 
supply  coverings  of  metal  or  wood  for  the  vans  in 
tarpaulins  as  used  formerly.  Little  Cheam 
thus  sets  a-g'i  d  example  to  b;g  London,  where  every 
day  loaded  refuse  carts  may  be  seen  with  no  protection 
of  any  kind.  A  few  days  ago  we  saw  a  loaded  cart 
by  Blackfriars  Bridge  with  a  dustman  busily  engaged 
in  levelling  with  his  hands  the  top  layer  of  muck. 
Needless  to  say,  the  superfluous  filth  was  being 
literally  watfted  info  the  faces  of  passers-by  and  the 
■nt  shops. 

Saddleworth  U.D.C— -Inquiries  are  being  made  as  to 
the  prol  '  of  ;\  refuse  destructor  scheme. 

ROADS  AND  MATERIALS. 

Acton  U.D.C — The  Works  Committee  recommend  a 
loan  of  £5,000  far  tar-macadam  resurfacing  worl 

Blackburn    T.C— The    borough    engineer,     Mr.     W. 

Stu'bbs,  has  prepared  a  scheme  for  the  improvcmenl 

if  tb  ets-  of  the  borough,  with  the  object 

of  diverting  "through"  motor  traffic  from  the   maii) 

ig    streets,   on    account    of    its    noise,    smoke 

and  dirt.     Th< istruction  of  a  road   from  Darwen- 

striM-t  Bridge  to  Northgate  should,  he  considers,   be 
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t.he  first  undertaking.    This,  should  be  60  ft.  wide,  and, 
les     being   a   few   feet    nearer   thou    the    present 
i    Erom  Boltou-road  to  Sudel]  Gros  .  would  rel 
the  Wittan  tn  WJ   i  I         afnc  of  its  tortuous  progi 
by  ivay  ot  As1  e     gfflfte      The  next  improveinen:   should 
be  a  new  road  from  Daxwen-sifcreet  Bridge  to  Bridge- 
;.   the   arching   in  of   the    river    Blakewater    art 
Water-street,  and  a  continuation  of  this  road  through 
to  Whallry   Range,   Khu  a    aev\    miain    road 

niorth  and  south,  .and  avoiding  the  gradients  of  the 
Penny-street  route.  The  widening  of  Riehmond- 
texraoe  and  i  cool  nuation  through  to  Eanam  would 
make   a   main    road  east   a    d    «  a      I 

Erora    8  it:--     eet   to  Ju-bile  lenimg 

of  that  street  would  give  better  approaohee  to  the 
station  ;<ml  bake  through  traffic  away  from  the  centra] 

ip  :i"    a i ■■  ■  '.    The     extension     of    Simmon-  =ii 
Strawberry  Hank,  and  the  widening  oJ  Vic  i 
are  menti«  tied  as  minor  improvi   newts. 

Bradford  T.C — The    8ev  ittee    have    en- 

dorsed the  recommendation  made  by  the  Works  Sub- 
committee that  the  council  adopt  the  composite 
scheme  for  crossing  the  Esiholf  Valley.  This  scheme 
will  give  a  road  40  ft.  wide  in  parts,  and  will  be  partly 
of  masonry  and  partly  of  material  from  the  tank- 
area  and  the  big  tunnel. 

Bridlington  T.C — The  borough  surveyor,  Mr.  E.  R. 
Maithews,  has  received  in  traction©  to  prepare  p] 
for  several   street  improvement  schemes. 

Bromley  T.C  — A  settlemen'l  has  been  reached  with 
respect  to  the  disputed  price  of  land  in  Market- 
square,  it  being  now  admitted  by  certain  claim 
that  it  is  part  of  the  public  highway,  and  the  way- 
is  now  open  for  the  council  to  carry  out  a  valuable 
widening  at  a  congested  comer  a1  a  very  moderate 
cost. 

Calne  T.C—  Repaving  works  are  to  I"'  carried  out 
al  White  Hart-comer,  Kingsbury-streot,  The  Green, 
The  Strand,  and  High-street. 

Chard  T.C — The  borough  surveyor,  Mr.  E.  W. 
Hearn,  has  received  instructions  to  prepare  plans  and 
estimates  of  the  improvement  of  Combe-street  corner, 
and  to  take  a  census  of  the  traffic  passing  the  corner 
with  a  view  to  obtaining  a  grant  from  the  Road 
Board  towards  the  coat   of  the   work. 

Chelmsford  T.C  -The  Surveyor,  Mr.  P.  T.  Harrison, 
has  prepared  plans  for  the  wi  len  ng  of  Rainsford, 
Broomfield,  and  Baddow  roads,  and  an  intimation  has 
been  received  that  the  Highways  Committee  of  the 
county  council  were  recommending  the  council  to 
pay  £500  on  account  of  the  cost  of  the  acquisition 
of  the  Old  White  Hart  premises  for  the  widening  of 
Baddow-road  corner. 

Chesterfield  T.C— The  council  are  recommended  by 
a  committee  to  widen  South- street,  at  an  estimated 
cost  of  £2,000. 

Clacton  U.D.C — A  portion  of  the  Marine-parade  is 
to  be  repaired  with  Pitchmac. 

East  Barnet  U.D.C — Lyonsdown-avenue  is  to  b 
up,  at  an  estimated  cost  of  £2,355. 

Elgin  CC — Application  has  been  made  to  the  Road 
Board  for  a  grant  of  £10,000  for  road  recon  fraction 
at  Forres. 

Cirvan  T.C— Steps  are  to  be  taken  to  purchase  for 
road  improvement  purposes  a  strip  of  ground  skirting 
the  river  Girvan  as  it  enters  the  harbour.  The  burgh 
surveyor,  Mr.  J.  A.  MeLeod,  estimates  the  cost  of 
widening  and  making  up  at  £218. 

Cravesend  T.C — Consideration  is  being  given  to 
proposals  for  laying  creosote d  wood  blocks  in  Pelham- 
road,  at  an  estimated  cost  of  £1,650. 

Hendon  U.D.C — Plans  have  been  adopted  for  wood 
and  stone  sett  paving  works,  estimated  to  cost  £60,013. 

Lancaster  T.C— Macadamising  and  asphalt  work, 
estimated  to  cost  £735,  has  been  approved. 

Lincoln  T.C — Application  has  been  made  to  the  Road 
Board  for  a  grant  and  short  loan  towards  the  cost, 
estimated  at  £8,120,  of  surfacing  several  highways 
with  tar-macadam. 

March  U.D.C — A  £4,000  road  improvement  scheme 
is  being  considered  by  the  council. 

Northants  CC — An  application  has  been  made  to 
the  Road  Board  for  a  grant  of  £4,125  towards  the  t:  ti- 
raated  cost  (£5,500)  of  tar  binding  and  surface  tar- 
ring on  the  main  roads. 

Southport  T.C — The  Road  Board  have  intimated 
that  they   are  prepared   to    make    a   grant   cf  £2,000 


toward  the  cost  of  improving  certain  approach  reads 

to    Southport.    The   total   cost   of    the    improvements 

; 'mated   at   £15,083.     The   chairman   of  the  Town 

and  the   borough   surveyor,  Mr. 

R.  P.  Hirst,  have  been  asked  I  i  report  on  the  matter. 

Teddington  U.D.C — Mr.  M.  Hainsworth.  the  surveyor, 
has    prepared    particulars    of    the    estimated    cost    of 
widening   and    reconstructing    Waldegrave-road,   and 
application  is  to  be  made  to  the  Road  Board    i 
[bulion  towards  the  cost. 

Uckfield  R.D.C— It,  has  been  decided  to  make  up 
Western-Toad,  Jarvds  Brook,  with  flints,  at  a  cost  i  of 
.  xoe  ding  £200. 

Walmer  U.D.C— Road  work  estimated  to  co.-t   £840 
■■■en  approved. 

Wandsworth  B.C — The  council  have  agreed  that 
the  plans,  estimates,  and  other  particulars  required 
in  respect  of  road  works,  amounting  to  £15  850,  should 
be  nbmitted  to  the  Road  Board,  and  that  application 
should  be  made  to  the  board  for  a  grant  of  £10,000. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Acton  U.D.C— The  Highways  Committee  recommend 
instruction   of   an   underground    convenience   at 
St.  Mary's  Mount,  at  a  cost  of  £700. 

Crewe  T.C. — Eleven  sprinklers  are  to  be  provided  for 
tire  b  I-  at  the  sewage  disposal  works,  at  an 

i  -1  (mated   cost   of  £1,660. 

Flaxton  R.D.C— The  Sanitary  Committee  are  con- 
sidering a  sewerage  scheme  for  Heworth  which  is  esti- 
mated to  cost  £5,576. 

Kensington  B.C.— Tim  plans  of  the  borough  engineer-, 
Mr.  A.  R.  Finch,  have  been  approved  for  the  con- 
struction of  an  underground  convenience  at  the  junc- 
tion of  Golborne-road,  Bevington-road  and  Portohello- 
road,  at  an  estimated  cost  of  £1,700. 

Lanarkshire  CC — The  contract  for  the  new  sewage 
purification  works -to  be  erected  at  the  Threeneuk, 
adjacent  to  the  Clyde,  at  Cambu slang,  has  been  given 
to  Messrs.  Train  &  Taylor,  Dalmarnock. 

Lymington  R.D.C — The  sewerage  scheme  for  Milford 
is  being  amended  by  Mr.  Shenton  previous  to  being 
submitted  to  the   Local   Government   Boaid. 

Radstock  U.D.C — An  agreement  has  been  entered 
into  with  the  Midsomer  Norton  Urban  District  Coun- 
cil for  the  treatment  of  the  Clandown  sewage. 

Romford  R.D.C— Sewerage  works  are  to  be  carried  out 
at  Dngenham.  at  a  cost  of  £1,400. 

Teddington  U.D.C — The  Public  Works  Loan  Board 

acceded  to  the  application   for  a  loan  of  £36,865 

.d    extension    works,    to    be    repaid 

as   to    £8,931    in  fifteen   years,  and  as   to    £26,934    in 

thirty  years,  the  interest  to  be  3i  par-cent. 

Tenby  T.C — Mr.  T.  J.  Moss-Flower,  of  Westminster 
and  Bristol,  has  been  instructed  by  the  Corporation 
of  Tenby  to  complete  his  plans  of  the  proposed  new 
sewerage  works,  so  that  application  may  be  made  to 
the  Local  Government  Board  for  sanction  to  borrow 
the  necessary  money  for  carrying  out  the  work  which 
includes  con.-truction  of  cast-iron  outfall,  4  ft.  in 
diameter,  to  low-water  level  of  high  spring  tides,  6-ft. 
diameter  tank  sewer,  including  penstock  and  screen- 
ing chambers,  and  other  subsidiary  works,  and  the 
reconstruction  of  the  low-level  main  sewers. 

Tentiring  R.D.C— A  scheme  has  been  prepared  for 
the  drainage  of  Thorpe. 

Thirsk  R.D.C— The  surveyor,  Mr.  C.  A.  Lake,  is 
preparing  a  scheme  of  sewage  disposal  for  Pickhill. 

Weardale  R.D.C— The  county  council  have  intimated 
that  they  would  be  prepared  to  allow  the  provision 
of  new  sewage  purification  works  at  Eastgate  and 
Windyside  to  stand  over  until  1914,  on  the  under- 
standing that  similar  works  were  provided  for  Daddry 
Shields  this  year.  In  view  of  this  letter  the  council 
adopted  a  committee's  recommendation  to  offer  the 
sum  of  £450  for  a  farm  at  Daddry  Shields  in  order  to 
erect  the  works  on  that  land. 

WATER,  GAS,  AND  ELECTRICITY. 

Accrington  T.C The  borough  surveyor,  Mr.  W.  J. 

Newton,  has  received  instructions  to  prepare  ao 
mate  of  the  cost  of  extending  the  reservoir. 

Alnwick  R.D.C Mr.  R.  Askwith,  of  Witton-le-Wear. 

engineer,  has  been  asked  to  report  on  the  Acklington 
water  supply 

Birmingham  T.C — Being  advised  by  the  city  engi- 
neer.  Mr.   H.  E.   Stilgoe.  that  additional  yard  space 
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will   be  required  in  connection  with   the  Gambridge- 

streel  lighting  depot,  the  Lighting  Committee  recom- 
mend the  purchase  of  freehold  land  at  a  cost  of  £2673. 
—The  rapid  increase  in  the  consumption  of  water 
shortly  will  force  the  corporation  to  undertake  costly 
new  works.  At  a  special  meeting  the  Water  Com- 
mittee had  before  them  the  question  of  providing  a 
third  pipe  line  from  the  Elan  Valley  to  Frankley 
reservoir,  and  although  no  definite  decision  was  come 
to.  the  officials  are  to  get  but  estimates  of  I  h 
of  the  work.  The  undertaking  will,  it  is  believed  (saj  - 
the  Birmingham  Post),  involve  an  expenditure  of  be- 
tween £400,000  and   £500,000. 

Chirk  R.B.C.  Consideration  is  being  given  to  a 
water  supply  scln  roe  which  i-  •  sitiinated  to  cost  £2,450. 

Merthyr  Tydfil  T.C.  —  The  Ransome -verMebr 
Machinery  Company,  Limited,  Brunswick  House, 
Westminster,  S.W.,  have  been  favoured  with  a  eon- 
tract  by  the  Merthyr  Tydfil  Corporation  for  the  supply 
of  three  Ransome  continuous  filters,  which  are  guaran- 
teed to  treat  1,200,000  gallons  of  water  per  day  of 
twenty-four  hours.  The  filter-  will  he  supplied  com- 
plete with  the  firm'-  patent  coagulent  apparatus,  which 
continuously  and  accurately  proportions  the  amount, 
of  coagulent  in  direct  ratio  to  the  quantity  of  water 
being  treated  by  the  filter  at  any  given  time.  It  may 
interest  our  readers  to  know  that  the  company  have  in 
operation  at  their  office  a  small  model  filter,  which 
shows  quite  clearly  the  main  features  of  the  Ransome 
continuous  system,  and  the  working  of  the  coagulent 
apparatus. 

Norton  (Yorks)  R.D.C.— Plans  of  the  Leavening  water 
supply  scheme  have  been  submitted  by  Mr.  H.  Tobie 
a  in!  approved.     The  cost   is  estimated  at  £340. 

Tottenham  U.D.C. —  Owing  to  the  increasing  necessity 
of  reducing  the  cost  of  fuel,  the  council  propose  to 
insta]  econamisers  at  the  Whiston-steeet  electricity 
station,  at  a  cost  of  £1,600.  The  additional  plant  is 
estimated  to  reduce  the  coal  bill  by  approximately 
10  per  cent,  and  so  recoup  the  outlay,  which  it  i- 
proposed  to  charge  to  the  reserve  fund,  in  the  first 
twelve   months.  > 

MISCELLANEOUS. 

Bradford  T.C  — It  Lgproposed  to  purchase  two  more 
motor  fire  engines,  costing   £900  e.ach. 
Manchester    T.C— The    Tramways    Committee   have 
that  tic  y  will  be  able  to  make  .a  contribution 

of  £100,000   in   relief  of   the   rate-,   after  .allowing   for 
depreciation   and  other  incidentals.    The  sum  is  the 
that    has    been   contributed   by  any  municipal 
undertaking   a-    the    result    of   a.   year's   working. 


Association  of  Engineers-in-Charge.— The  eighteenth 

annual   dimmer*  of    Bids    body   will    take  place    at  the 
Hoi  bom    Ee-tauiani     on     Saturday.     April     12th,    Dr. 
president,  in  the  chair. 
Road    Tarring   and   Fish    Life.    Tin     lie    of   Wight 
Rural  District   Council  have   agreed   to  pay   t32.r>   in 
-ettlement  of  an    action    begun    against   them   by  the 
proprietor-    of    the    trout,    fishery    at    CarisLrooke    for 
damage  to  the  fish  allege. I  to  ha1  •    been  due  to  wash- 
on  tar-spray. ',1  road-  thai   got  into  the  streams. 
I  ■■•    praying,  who  had   given 

a  guana  ir-spray  used  was  harmless  to 

fi-h,    paid     C200.    and    the    council    have     to     pay    the 
balance,  with  their  own  cost-,  crude  tar  having  been 
ii    another   occasion. 
The  Work  of  the  Road  Board.    In  the  course  of  the 
if  local  taxation  in  the  House 
of  Common     i  ti   Tu<  adaj  .  the  '  'hamcelloa-  of  the  Ex- 
id:     Referenn  ■    had    been    made  to    road-, 
and   complaint-  had   been   made   that.  Lo, 

a  -mall  >n  from  the  R rd  Hoard      It   

!>"  rone  m ■  a    r-    i    -o  '■•  red  in   London 

country  roads    and  there,  was  something 

.out  Lee.    Tin  -  h  a  ,  hov  - 

i ,  &  Road  Board.    The 

bo      ;      is  not  n  For 

I        i     for  fttt  ing  them  for  motor 

traffii .  and.  --ary.  for  mail  roads. 

The  R  B        I  con    dering  the  question  of  a 

from    London       trhicli    was    very     one  h 

1 1  i     '     i       .  -  if  the 

"hoard   -pent   all    i<-   mot  ints    for  the   m 

o  oiunuiate   a,   penny.      Tie 

hoped    I  mid    not    be  asked   to   scatter   it- 

ful  during  periods  of  un- 
employment, when  worl  ounrl  on  vell-pre' 
pared                           id-making'. 


PERSONAL. 


Mr.  A.  S.  West,  borough  water  engineer,  Harrogate, 
Iras   had  his   salary   increased   to   £360  per   annum. 

Mr.  F.  W.  Spunr,  city  engineer  of  York,  on  Monday 
had  his  salary  increased  from  £500  to  £550  per  annum. 

Mr.  Patrick  Walsh.,  of  Bonnicomlan,  Ballina,  has 
been  appointed  assistant  county  surveyor  of  County 
Mayo.  ' 

Messrs.  L.  P.  M.  Blake,  Wincanton,  and  ('.  Borth- 

wick,  of  Bristol,  have  been  appointed  assistant  sur- 
veyors   to  the   Wincanton   Rural    District   Council. 

Mr.  F.  H.  Holford,  city  property  surveyor,  New- 
castle-upon-Tyne, has  had  his  salary  increased  by  £100 
to    £700  per   annum. 

Mr.  Arthur  Evans,  who  has  been  a  member  of  the 
Salford  borough  engineer's  staff  since  1874,  has  been 
appointed   chief   highway   surveyor  tor  the  borough. 

Mr.  J.  H.  de  C.  Ballardie,  a.r.i.b.a.,  has  been 
appointed  city  architect  and  surveyor  of  Calcutta  at, 
a  salary  of  1,350  rupees  per  month,  inclusive  of  travel- 
ling  and   other   allowances. 

Mr.    Henry   Gregory,    of    the    Aberdeen    burgh    sur- 
veyor's   department,    last    week    gave    an    addn 
"The    Aberdeen   Main    Drainage    Works"    before    the 
Aberdeen  Association  of  Civil  Engineers. 

Col.  R.  E.  Crompton,  c.b.,  Mr.  E.  S.  Shrapnell-Smith 
and  Captain  H.  H.  P.  Dea.-y  have  been  nominated  to 
give  evidence  on  behalf  of  the  Roads  Improvement 
Association  before  the  Select  Committee  on  Motor 
Traffic. 

Mr.  H.  A  End- o.r,  highways  surveyor  to  the  Keyn- 
sham  (Somerset)  Rural  District  Council,  who  i- 
leaving  for  Canada,  has  been,  presented  by  the  mem- 
bers and  officials  of  the  council  with  a  pair  of  pris- 
matic field  glasses. 

Teddington  Urban  District  Council  have  referred  to 
the  surveyor,  Mr.  M.  Hainsworth,  the  eighty-four 
applications  received  for  the  position  of  clerk  of 
works,  for  the  preparation  of  a  schedule  'to  be  con- 
sidered by  a  committee. 

Mr.  E.  W.  Beam,  borough  surveyor  of  Chard,  was 
last  week  presented  with  a  roll-top  desk  to  mark 
the  occasion  of  his  forthcoming  marriage,  the  gift, 
which  w-as  presented  by  the  Mayor,  being  subscribed 
for  by  the  members  of  the  corporation. 

Mr.  R.  S.  Heath,  who  recently  completed  his  articles 
with  Mr.  H.  Holmes,  m.inst.c.e.i.,  borough  surveyor 
and  waterworks  engineer  of  Ossett,  has  been  appointed 
an  assistant  in  the  borough  engineer's  and  surveyor's 
office,  Caim'bridge,  at.  a  commencing  salary  of  £80  per 
annum,  increasing  by  annual  increments  of  £10  to 
C120  per  annum. 

Messrs,  G.  E.  Clarke,  borough  surveyor,  Boston, 
lanes,  G.  Kermode,  city  engineer,  Hawthorn,  Vic- 
toria, E.  B.  Martin,  borough  and  waterworks  engineer, 
Kotherham,  and  W.  H.  Morton,  city  engineer's  office, 
Wellington,  New  Zealand,  have  b?en  transferred  from 
the  class  of  associate  member  to  that  of  member  of 
the  Institution  of  Civil  Engineers. 

Mr.  Llewellyn  Lewis,  articled  pupil  to  Mr.  C.  H. 
Lawt'on,  surveyor  to  the  Warminster  Urban  District 
Council,  who  has  been  appointed  assistant  surveyor  to 
the  Weybridge  Urban  District  Council,  entertained  the 
Warminster  staff  and  employees  to  dinner  previous  to 
taking  up  his  new  duties.  In  the  course  of  the  pro- 
ceedings Mr.  Lewi-  wa-  presented  by  Air.  Lawson 
with  a  Gladstone  bag. 

Mr.  Allen  Gidley,  STUD. INST. C.E.,  an  assistant  on 
aff  of  the  borough  engineer  and  surveyor, 
Grimsby  (Mr.  IT.  Gilbert  Whyatt,  m.utst.c.e.),  has 
been  Successful  in  obtaining  an  appointment,  as  an 
assistant  engineer  in  the  Public  Works  Department 
of  the  Federated  Malay  States.  On  his  leaving  the 
office  he  was.  on  Saturday  !a-t.  the  recipient  from 
Mr.  Whyatt  and  his  colleagues  of  a  volume  on  "  Civil, 
Mechanical  and  Electrical  Engineering." 

Mr.  D.  MacBean,  assistant  surveyor  to  the  Middle 
Ward  District  of  Lanarkshire,  has  been  appointed 
road  surveyor  to  the  First  District  Committee  of 
Inverness-shire.  There  were  sixty-eight  applicants  for 
the  position.  Mr.  MacBean.  who  is  a  member  of  the 
I  ii.-litution  of  Municipal  and  County  Engineers  and  the 
Road  Surveyors'  Association  of  Scotland,  was  the  rc- 
eipient.  of  several  valuable  gifts  from  the  highways 
department  and  iriend-  in  Hamilton,  where  he  was 
ncd. 


March  II.  l'JIJ. 
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THE  NORWICH  FLOOD. 


WORK   OF  THE  CITY   ENCINEER'S   DEPARTMENT. 

In  the  synopsis  of  the  work  carried  oait  during  1912 
by  the  Norwich  city  engineer's  department,  Mr.  A.  E. 
Collins,  city  engineer,  devotes  some  space  to  the 
disastrous  flood  of  August  last,  and  the  manner  in 
which  it  was  dealt   with  by  the  staff..  He  states:  — 

"  Very  great  demands  were  made  on  the  department, 
under  the  direction  of  my  deputy,  in  rescuing  persons 
from  houses  in  the  inundated  area,  the  despatch  of 
help  in  cases  where  houses  had  settled,  and  in 
preventing  the  blockage  by  debris  of  the  city  bridge-. 
The  services  in  question  were  frequently  such  as  t.. 
involve  much  risk  to  those  who  performed  them.  As 
regards  buildings,  my  department  removed  dangerous 
portions  of  the  Norwich  Mercury  Company's  former 
riverside  works,  and  Boston  Blacking  Company's  pre- 
mises, adjoining  St.  George's  Bridge;  it  was  also 
called  upon  to  shore  up  dangerous  buildings  at 
Churchill-road,  Kett's-hdll,  ( I  loucester-street,  and  many 
other  places.  In  addition  to  helping  in  the  work  of 
rescue,  my  department  organised  and  carried  out  a 

system  <>i  i I  'l  stribution  bo  pet  -'in.-  who  elected  to 

remain  in  their  waiter-surrounded  houses;  it.  subse- 
quently assisted  in  the  issuing  of  rations  at 
St.  Andrew's  Hall  to  those  persons,  numbering  several 
1 1 1 1  > 1 1 - h 1 1 •  1  - .  who  were  unable  for  some  days  to  provide 
for  their  own  sustenance.  Several  subsidences  took 
place  owing  bo  the  excessive  rainfall  causing  erwers 
to  collapse,  notably  in  Churchill-road  and  passages, 
Kett's-hill  and  King-street.  Many  blockages  of  sewers 
were  caused,  in  many  cases  sewers  being  found  packed 
bagb.1  with  -ilt,  and  manholes  were  filled  to  a  height 
of  several    feet.     In    one    instance   7ft.    of    silt    had 

ace ulatt'd    in   a   manhole.    In    two   instances   the 

sealed  mains  beoame  blocked  ami  were  cleared  by 
compressed  air.  With  the  exception  oi  the-.'  eases  the 
sewers  acted  well.  .  .  .  Subsequently  the  department 
compiled  record  plans  showing  the  area  oi  fihe  flood 
from  Great  Yarmouth  to  tie  Yaw,  Wen-urn  and  lime 
watersheds.  Simultaneously  levels  were  taken  at  all 
river  bridges,  fords,  mill  dams,  &C.  A  photographic 
survey  was  made  of  the  river  from  Hellesdon  to 
('arrow  Bridges.  Arising  out  of  the  necessity  for 
greatly  increasing  the  discharging  capacity  oi  the 
river  through  the  city,  numerous   plans   no  I    sections 

have  been  prepared  for  the  consideration  of  the  hi I 

Prevention  and  Plousing  Committee  and  for  record 
purposes.  The  same  committee  has  also  considered 
the  question  of  the  demolition,  on  a  large  scale,  of 
very  old  buildings  in  portions  of  the  flooded  area, 
and  the  erection  in  their  place  of  modern  dwellings, 
in  accordance  with  plans  and  particulars  furnished 
by  me.'' 

FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

pOUNTY   BOROUGH   OF   IPSWICH. 

^      APPOINTMENT    OF    BOROUGH    ENGINEER 

AND   SURVEYOR. 

The  Town  Council  of  Ipswich  invite  applications 
from  duly  qualified  persons  for  the  appointment  of 
Borough  Engineer  and  Surveyor.  The  person  ap- 
pointed must  he  capable  of  carrying  out  and  per- 
forming all  the  duties  of  a  Borough  Engineer  ^and 
Surveyor,  under  the  Public  Health  tats,  the  Muni- 
cipal Corporations  Act,  1882,  and  all  other  Acts  incor- 
porated therewith  or  amending  the  same  respectively; 
but.  he  will  not  be  responsible  for  the  waterworks,  or 
the  Electric  Supply,  or  Tramway  Undertakings  of 
the  Corporation.  He  roust  devote  the  whole  of  his 
time  to  the  duties  of  the  office,  ami  take  no  private 
practice  whatever.  Age  of  applicants  not  to  exceed 
35.  Salary  £350  per  annum,  increasing  by  £50  every 
other  year    to  E650. 

Tire  Council  are  retaining  the  services  of  the  present 
Surveyor  .as  Consulting  Engineer  and  Surveyor. 

Application-,  stating  qualifications,  age  and  par 
ti'culans  of  present  appointment,  accompanied  by 
copies  of  three  recent,  testimonials,  to  be  sent  to  the 
undersigned,  endorsed  "Borough  Surveyor,"  by  four 
o'clock-  on  Saturday.  L2th  April,  1013.  Canvassing  is 
striotly  prohibited. 

WILL.  BANTOFT, 

Town  Clerk. 

Town  Hall, 

Ipswich. 

March  13.   1913.  (282) 


pITY   OF   TRURO. 

^  TEMPORARY   ASSISTANT. 

A  Temporary  Assistant  is  required  in  the  Office  of 
the  Engineer  and  Surveyor  for  a  period  of  abont  two 
month-. 

Applicants  must  be  neat  draughtsmen,  accurate 
surveyors  and  levellers,  and  have  had  experience  in 
sewerage  works.  Applications,  stating  age,  experience', 
and  -aiar\  required,  should  he  sent  to  the  undersigned 
lie    later    than    Saturday,    the   29th    inst. 

FREDK.  A.  BARNES,  &ssoc.m.inst.c.e., 
City  Engineer  and  Surveyor. 

RJ  iiuicipal    Building-,    Ti  n  ro. 

March  12,  1913.  (281) 


MIDLOTHIAN   COUNTY   COUNCIL. 
The  County  Council  of  Midlothian  invite  appli- 
cations tor  the  position  of  County  Road  Surveyor,  at 
a.    -alary    of    E450   per   annum,    with    actual    travelling 
expenses  up  bo  EKXJ  per  annium. 

Particulars  of  the  duties  ami  conditions  of  the 
appointment  may  be  obtained  on  application  to  the 
undersigned. 

Applications,  with  testimonials,  endorsed  "County 
Road  Surveyor,"  must  he  delivered  bO  ine  on  or  before 
-Monday.  'J  I  sit  March  current.  Twvh  ■  »pi  -  of  appli- 
cation and  testimonials  are  required. 

A.  G    G.  ASHER. 

County  Clerk. 
County  Rooms, 
Edinburgh. 

March    14,    L913.  (283) 

FRIERN       BARNET       URBAN       DISTRICT 
COUNCIL. 

ENGINEER    AND    SURVEYOR'S    DEPARTMENT. 

Required.,   a  Junior   Assistant.    Must  have   a    g 

practical     knowledge     of     Surveying,    Levelling     and 
Draughtsmanship. 

Preference  would  be  giv<  n  bo  a  Student  oi  the  In-ti- 
tute  of  Municipal  and  County   Engineers. 

Applications,  in  candidate's  own  handwriting, 
accompanied  by  not,  more  than  three  recent,  fcessbi- 
monoals,  on  tlu>  Form-  to  he  obtained  at  my  Office, 
must    reach    me   not    later   than   March   27th,    1913. 

oeneing  -.alary  at.  the   ra'e  of   E50  per  annum. 

(By  order) 
E.  J.  REYNOLDS,  assoc.m.inst.c.e.. 

Engineer  and  Surveyor. 
Council  Office 

The  Priory,   Friern   Barnet,  N. 

March' 12,   1913.  (284) 

YXTANTAGE    URBAN    DISTRICT    COUNCIL. 
VY      To   GRANITE    .MERCHANTS   AND  OTHERS. 

The  above  Council  invite  Tenders  for  the  Supply 
and  Delivery  to  Wantage-road  Station  of  about.  750 
ton,  of  Broken  and  Unbroken  Granite.  Basalt  and 
Limestone,  in  quantities  as  required,  from  the  1st 
\pril.    1913.  to  31st  March.   1911. 

X o  Form  of  Tender  is  i.-sued,  but  all  information 
required  may  be  obtained  of  the  Surveyor,  Mr.  T.  C. 
I'..  it-,  Town  Hall.  Wantage,  to  whom  -ample.-  of  the 
Materials   quoted  for  are  to  he  sent. 

Endorsed  Tenders  must  he  -em,  to  the  undersigned 
not   later  than  Mondaj  .  tic  31st  day  of  March,  1913. 

The  Council  do  not  hind  themselves  to  accept  the 
lowest  or  any  Tender. 

EDWD.  B.  ORMOND, 

Clerk. 
( 'ounei  |  ( offices, 
Wantage. 

March   [2,  1913.  (279) 

LANCASHIRE    COUNTY   COUNCIL. 
The  County  Council  invite  Tenders  for  the  Hire 
oi    Steam    R  >UeR    'hiring  the  year  ending  31st  March, 
I'll  !. 

Particular-  and  Forms  of  Tender  may  he  obtained 
mi  application  to  the  County  Surveyor,  Mr.  \V.  H. 
Schofield,  County  Offices.  Preston,  to  whom  sealed 
an  I  endorsed  Tenders  must  he  delivered  not  later 
than  Saturday,    March   29th,   1913. 

The  County  Council  do  not,  hind  theni-e 
the  lowest  or  any  Tender. 

(Signed  i     HARCOURT   E.    CLARE. 

Clerk  to  the  County  Council. 
County  l  tffiees,  Preston. 

March    12.    imi:;.  (280) 
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The  Consistency  of  Bituminous  Materials :   its 
Determinations  and  Value  in  Specifications* 

By    W.    YV.    CROSBY,   D.SC,   Chief  Engineer  of  the  State  Geological  and  Economic  Survey  and  of  the 

State  Roads  Commission,  Maryland,   U.S.A. 
{Conclusion.) 


Reference  has  just  been  made  to  the  determination 
of  consistency  at  different  temperatures.  Those  used 
are  usually  Odeg.  or  4deg.  Cent,  and  lOOdeg.  Cent. 
The  writer  prefers  4  deg.  Cent,  for  the  low  temperature 

■  of  the  greater  ease  of  obtaining  it,  and 
nothing  is  gained  by  going  to  the 
additional  trouble  of  securing  Odeg.  Cent.  Those 
inations  made  on  the  normal  material  air  fre- 
quently supplemented  by  others  on  the  residue  left 
after  heating  the  normal  material  for  fixed  periods  at 
certain  temperatures.  The-e  latter  determinations 
of  consistency  are  usually  made  at  only  two  tempe- 
ratures (4  deg.  and  25  deg.  Cent.),  and  a-,  the  quantity 
of  the  residue  is  usually  small— less  than  50  grammes 
—hence  the  desirability  in  a  comprehensive  instru- 
ment for  an  ability  to  perform  its  work  on  -mall 
quantities  of  material. 

As  yet  no  relation  between  the  different  consisten- 
cies of  the  same  material  at  various  temperatures 
seems  to  exist,  and  none  can,  of  course,  be  expected 
between  different  bituminous  materials  at  any  tem- 
peratures. Determinations  of  consistency  are  wanted 
on  the  normal  pitch  at  4  deg.,  25deg.,  and  100 deg. 
Cent.,  in  order,  as  before  suggested,  to  know  the  best 
methods  of  using  the  material  offered,  or  in  order 
to  prescribe  limits  for  materials  to  be  offered  when 
the  methods  of  use  are  predetermined.  They  may 
■also  be  wanted  in  order  that  the  probable  results,  of 
-e  of  any  materials  may  be  deduced. 
Determinations  of  the  consistency  of  the  residues 
after  heating  the  normal  material  are  wanted  for  the 
sake  of  comparison  with  the  determinations  on  the 
normal  material  in  order  that  deductions,  may  better 
be  made  concerning  the  results  of  the  use  of  the 
material  in  question. 

For    instance,    the    writer   lias    learned    from    expe- 
r:ence  that  an  oily  pitch  compound  showing  by  test 
the   following   consistencies:    Normal    material— 
25  deg.  Cent.  =  22  sec.,  Lunge  (to   1.40). 
100  deg.  Cent.  =  112  sec,    Engler. 
After  evaporation   for  twenty-one   hours   at   105deg. 
where  loss  was  1*75  per  cent — 
Residue   at   4  deg.  Cent.  =  too     soft    to     measure 

with  needle. 
Residue  at  25 deg.   Cent,  =  too    soft    to    measure, 
with  needle. 
After  evaporation  for  five  hours  at     205  deg.,  where 
-   was  7-8  per  cent — 

Residue  at  4  deg.  Cent  =  146  with  needle. 
Residue  at  25deg.   Cent,  =  too    soft,    to    measure 
with  needle, 
muet  be  heated  in  order  to  be  applied  to  the  road, 
lid   require   more   than   three  years    to   "set  up" 
sufficiently,    would    flow    in    the    road    during    warm 
weather,  and  would  act  more  as  a  lubricant  between 
pie,  as  large  as  pigeon's  egg-,  rather  than 

as  a  binder  of  them. 
With  a  sticky  pitch  compound  showing  the  follow- 
-  :    Normal  material — 
25  deg.  Cent.  =  358  with  needle. 
100  deg.  Cent.  =  302   sec.,   Engler. 
Evaporation   for  twenty-one  hours  at    105  deg.  Cent.. 
=  95  per  cent — 

4deg.  •  hard  for  needle. 

25 deg.  Cent.  =  13  with  needle, 
would   require   heat:ng    before    use,   gave   a   resulting 
racy  hard  and   slippery  in  cold   weather,  but 
;li,     binding    of    the    stone   was   excellent,   the    pitch 
iently  in  quick  time,  and  was  inclined 
to    be    a  oeptible    to    temperature    changes, 

Mure  gradually  disappeared  with  age, 
and  later  to  be  friable  in  cold  weather. 

In    a   third    ca=e,    where    the    con-istencn  - 
normal   material  were — 

25  deg.  Cent.   656  sec,  Lunge  (read  to   140). 
100  deg.  Cent       9  sec,  Lunge  (read  to  1"40). 
Evaporation    twenty-one    hours    at    105  deg.   Cent, 
=  6'5  per  cent — 

4 deg.  Cent.  =14   with    needle. 
25  deg.  Cent.  =  59   with   needle.    

•  Paper  read  lately  before  an  American  Society. 


The    pitch    required    healing    before    use,    "set    up" 
sufficiently  quickly,  bound  the  stone   properly,  never 

has  become   slippery  or  bard,  never  has  been  objec- 
blj    sofi    in   hot  weather,  and  after   three   yea   - 
exposure  to   traffic   shows   as   yet  no   signs  of  loss,  of 
life  nor  of  material  physical  deterioration. 

A  determination  of  the  consistency  of  the  residue 
is  absolutely  necessary  in  order  that  a  purchaser 
may  know  how  much  "  asphalt,"  ".asphaltic  ba 
"pitch,"  or  whatever  term  for  the  ba>se  you  will,  he 
is  getting  when  the  delivery  is  made  with  this  base 
in  a  fluxed  condition.  It  is  generally  the  case  that 
this,  base  is  the  more  valuable  portion  of  an  asphalt  V 
pitch  compound,  and  that,  other  things  being  equal,  She 
value  of  the  compound  varies  in  proportion  to  the 
amount  of  base  contained.  Such  a  base  is  of  too 
complex  a  chemical  character  to  be  exactly  defined 
under  the  present  state  of  the  chemical  knowledge 
of  the  subject,  but  its  safi-faetory  description  may 
now  be  made  by  the  reliance  upon  a  few  chemical 
qualities  and  a  fewr  physical  ones,  including  an  ex- 
pression of  the  consistency.  The  writer  is  of  the 
opinion  that  such  a  description  may  be  made  clearer 
and  simpler  as  improved  methods  of  determining 
and  expressing  the  measure  of  consistence  become 
ne  cognised. 

In  this  connection  it  may  be  of  interest  to  note 
that  where  specifications  formerly  provided  that  the 
pitch  compound  should  contain  a  specific  percentage 
of  "asphaltic  base  of  a  penetration  of  50  cleg.,"  tie", 
now  require  that,  the  compound  having beein  subjected 
to  evaporation  for  a  definite  period  at  a  fixed  tem- 
perature, the  residue  shall  be  at  least  a  certain  per- 
centage  of   the   original   sample,    arid  shall   "show    a 

penetration  of  not  less  than  nor  more  than ." 

The  impracticability  of  evaporating  to  any  definite 
penetration  became  quickly  apparent  when  the  softer 
pitch  compounds  began  to  be  used  in  large  quanti- 
ties— hence  the  change  in  expression.  It  is  now  well 
known  that  a  difference  of  a.  small  percentage  of  the 
loss  on  evaporation  or  d'-t illation  materially  affects 
the  consistency  of  the  residue,  or  vice  versa. 

VALUE    OF     CONSISTENCY     TEST     IN     SPECIFICATIONS. 

The  value  of  the  determination  of  consistency  in 
specifications  has  been  referred  to,  and  will  be  ad- 
mitted as  large  from  the  Eo  going  and  from  tin 
following:  — 

As  a  physical  test  it.  is  more  generally  intelligible 
and  appreciable  than  any  corresponding  chemical 
one.  As  a  physical  test  it  perhaps  will  appear  to 
be  more  pertinent  to  physical  work  than  a  chemical 
one.  Properly  made  and  expressed  it  will  probably 
relieve  the  necessity  of  several  chemical  tests,  and 
possibly  tend  to  reduce  the  number  of  physical  tests 
specified  without  any  lack  of  clearness,  if  not  with 
a  real  addition  to  the  definition  of  the  material 
desired. 

For  instance,  in  the  case  of  specifications  for  a 
pitch  compound  sufficiently  fluid  to  be  applied  with- 
out artificial  heating  from  a  distributing  wagon  sup- 
plied with  small  orifices,  it  will  be  necessary  to  pro- 
vide such  a  consistency  for  the  material  at  normal 
temperatures  as  will  insure  its  flow  through  such 
:  the  method  of  application.  Tie.  -  ual 
way  of  so  doing  is  to  specify  that  50  c.C.  of  the  mate- 
rial will  pass  an  Engler  instrument  in  not  more 
say,  1,500  seconds.  But,  as  had  been  referred  to,  the 
I  "to  have  proved  unsatisfactory  in  some 

it  offered  approached  the  pre- 
scribed limit  because  in  practice  the  distribution 
of  the  materia]  did  not  accord  with  the  expectation,.-. 
mi  for  this  unexpected  behaviour  was  indi- 
cated by  tests  with  the  plungers  of  the  consistometer 
and  by  the  apparent  stickiness  of  the  material  re- 
vealed on  inspection. 

With   this   clas     or-  materia]    if   b n  -     I 

to  know  in  advance  its  probable  ability  to  "set  up" 
or  harden  in  a  short  time.  Hence  an  evaporation 
test  follows,  and  the  residue  of  such  a  test  is  mea- 
sured as  to  the  change  of  consistency  occurring— i.e., 
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the  penetration  of  theresidue  is  determined.  Thispene- 
taatriori  is  measured  at  4deg.  Cent,  and  25dog.  Cent,  in 
older  to  deduce  the  probable  ha  ndness  (.and  hrittleness  or 
sHpperiness  under  travel)  of  the  material  after  such 
"setting  up"  has  occurred.  Tests  of  consistency  at 
these  two  temperatures  also  indicate  the  probable 
susceptibility  of  the  material  under  climatic  changes 
of  temperatures,  and  thus  its  suitability  for  use 
under  known  local  conditions  on  these  lines. 

With  a  similar  material  to  be  ippMed  hut,  at.-,  for 
it.-  consistency  at  WO deg.  Cent,  is  usually  introduced 
OB  the  normal  material,  and  the  tests  on  the  residue 
are  also  made  for  the   same   reasons  as  above. 

Another  reason  Eoi  testing  the  residue  is  that  the 
proportion  of  the  base  to  the  flux  and  some  criterion 
of  the  value  of  the  material  itself  is  bhus  had.  as 
before  stated. 

With  the  heavier  pitches  used  for  work  under  the 
penetration  and  mixing  methods,  similar  desiderata 
exist,  and  the  .same  determinations  are  made.  To 
them  is  frequently  added  another  evaporation  (or 
distillation)  test  at  a  higher  temperature  with  tests 
for  the  .consistency  of  its  residue  because  of  the 
higher  temperatures  of  use  .and  of  the  greater 
weathering  action  expected.  With  asphalt  ic  cements 
used  lor  "sheet  asphalt"  pavements  the  determina- 
tion of  consistency  is  most  important,  as  cements 
outside  of  the  proper  limits  as  to  consistency  can 
but  produce  unsatisfactory  results  under  the  custo- 
mary methods  of  use. 

While  it  is  quite  possible  that  ultimately  the  con- 
sistency of  a  pitch  can  be  predicted  from  a  thorough 
knowledge  of  its  chemical  composition,  this  is  not 
possible  at  present,  and  it  seems  doubtful  whether 
such  a  method  of  prescribing  or  determining  this 
characteristic  will  ever  be  generally  used.  Such  a 
method  must  necessarily  be  long  and  complicated, 
not  readily  intelligible  to  many  of  those  engaged  in 
the  actual  work  with  such  materials,  and  not  easily 
expressed  briefly.  Moreover,  the  interpretation  of 
specifications  is  much  easier  and  more  satisfactory  to 
all  concerned  when  reliance  for  limited  conditions 
is  to  be  had  on  clauses  describing  physical  tests  than 
whan  seemingly  theoretical  chemical  processes  are 
involved.  Just  as  the  older  custom  of  specifying  the 
characteristics  of  both  the  "  asphalt "  and  the  "  flux  " 
has  given  way  to  the  newer  and  simpler  one  of  spe- 
cifying the  characteristics  of  the  combination  of  the 
two  into  the  "asphaltie  cement"  ready  for  use,  so 
the  tendency  now  appears  to  lead  to  further  simpli- 
fication regarding  the  characteristics  of  all  pitch 
compounds  wherever  safely  possible. 

The  writer  hopes  that  the  proper  development  of 
consistency  tests  will  do  much  along  this  line.  Such 
a  test  is  a  determination  of  "effect,"  not  necessarily 
of  "cause,"  but  knowledge  of  the  "effect"  is  gene- 
rally more  desirable  in  actual  practice.  The  exact 
proportion  of  naphthalene  in  a  pitch  would  have  far 
less  weight  under  the  conditions  of  the  ordinary 
problem  than  a  determination ,  properly  made,  of  the 
varying  consistency  of  the  pitch  under  changing 
physical  conditions.  Again,  many  specifications  con- 
tain a  "ductility"  test.  This,  though  a  purely  physi- 
cal test,  is  one  that  has  caused  any  amount  of  dis- 
cussion, and  is  still  open  to  question  as  to  its  exact 
value.  Its  most  persistent  .advocates  admit  its  pre- 
sent iiidefmiteness.  If  now  a  consistency  test  can 
be  made  that  will  show  the  characteristics  of  a  mate- 
rial more  simply,  but  along  the  same  lines  as  the 
"ductility"  test,  as  perhaps  indicated  by  the  earlier 
remarks  of  the  writer,  and  as  believed  by  him  to  be 
possible,  then  a  further  simplification  of  the  ordinary 
specifications  will  be  secured. 

The  desirability  of  specifications  as  simple  and 
brief  as  consistent  with  safety  needs  no  argument 
lie  re.  In  the  foregoing  it  perhaps  may  seem  that  the 
Writer  is  inclined  to  decry  the  value  of  chemical  in- 
vestigations and  scientific  knowledge  of  the  subject 
of  bituminous  materials.  Such  is  not  the  case,  and 
he  would  really  desire  to  be  the  last  one  to-  do  so. 
In  the  matter  of  specifications,  however,  art-  must 
be  given,  if  not  more,  at  least  equal  consideration 
with,  science,  though  the  art  must  be  clearly  recog- 
nised as  being  based  on  the  science.  Therefore,  the 
highest  art  can  only  be  reached  from  the  most  per- 
fect science. 

The  writer  believes  that  the  scientific  knowledge 
concerning  bituminous  materials  would  be  much  en- 
riched by  researches  in  the  matter  of  their  con- 
sistency, and  that  the  art  of  road  making  would  be 
thereby  greatly  advanced. 


HIGHWAY   MATTERS   IN   NUNEATON. 


BOROUCH    tNCINEERS    REPORT. 

In  his  report  for  the  year  1912  Mr.  F.  C.  Cook. 
borough  engineer  and  surveyor  of  Nuneaton,  referring 
to  the  cost  of  highway  maintenance  in  that  town,  men- 
tions with  gratification  that  this  has  remained  practi- 
cally stationary  during  the  past  five  year-,  notwith- 
standing the  extra  expense  incurred  in  respect-  of 
street  watering  and  other  means  of  dust  prevention. 

Notwithstanding  the  wet  season  tar-spraying  was 
carried  out  to  a  greater  extent  than  in  the  dry  summer 
of  1911,  and  11 J  miles  were  .-prayed,  as  compared  with 
6  miles  in  the  previous  year.  The  total  cost  was  £640 
against  £437,  but  the  cost  per  square  yard  was  exactly 
the  same — viz.,  '97*3.,  allowing  10  per  cent  for  super- 
vision and  use  of  plant. 

ECONOMY    OF    TAR-SPRAYJNG. 

Crude  bar  was  used  throughout,  and  the  result- 
obtained  were  thoroughly  satisfactory.  Mr.  Cook 
remarks  that  the  lasting  properties  of  tar-sprayed 
roads  depend  to  a  large  extent  upon  the  character 
of  the  surface  when  treated;  and  the  method  adopted 
locally  of  spraying  the  surface  as  soon  as  possible 
after  the  road  has  been  re-metalled  has  been  attended 
with  excellent  results.  The  fact  that  the  cost  ol  up- 
keep has  not  advanced,  despite  the  increasing  expen- 
diture year  by  year  in  tar-spraying,  is,  he  consider.-, 
an  indication  of  the  ultimate  economy  of  the  work, 
apart  from  the  question  of  comfort  to  users  of  the 
highway  during  the  summer  months. 

As  in  former  years,  the  streets  in  the  centre  of  the 
town  which  it  wa-  considered  inadvisable  to  tar-spray 
were  treated  with  a  special  dust-laying  preparation. 
at  a  cost  of  £67.  The  cost  came  out  at  about  the 
same-  as  tar-spraying— viz.,  £54  per  mile. 

ADOPTION    OF    NEW    STREETS. 

At  the  request  of  the  council  the  Highways  Com- 
mittee again  gave  consideration  to  various  points  con- 
nected with  the  adoption  of  new  streets,  especially 
with  a  view  to  the  avoidance  of  a  road  being  broken 
up,  within  a  short  time  of  its  -adoption,  for  the  pur- 
pose of  making  various  service  connections  to  build- 
ings. Air.  Co.ik  -ays:  "To  delay  the  taking  over  of 
a  new  street  until  the  completion  of  building  opera- 
tions would  necessitate  (jn  the  generality  of  cases) 
subsequent  proceedings  under  the  Private  Street 
Works  Act,  and  would  result  in  the  street  being  in  an 
ill-kept  and  insanitary  condition  in  the  meantime. 
(Jn  the  whole,  it  was  considered  that,  although  the 
method  now  in  vogue  occasionally  involves  the  council 
in  some  loss  in  the  way  of  surface  metalling,  it  was 
inexpedient  to  make  any  alteration  at  present." 

Consideration  was  also  given  to  the  charge  of  6s. 
per  lin.  yard  made  by  the  corporation  for  paving  with 
concrete  slabs  the  footpaths  of  new  streets  after  the 
erection  of  buildings.  Even  assuming  all  concrete 
slabs  used  for  this  work  are  of  the  council's  manu- 
facture, the  loss  to  the  corporation  has  been  4s.  per 
lineal  yard  of  new  street,  and  it  is  now  decided  that 
in  future  all  new  streets  (except  those  for  which 
plans  have  been  already  .approved)  shall  be  handed 
over  free  of  cost  to  the  corporation  in  this  respect. 
It  has  also  been  resolved  to  amend  the  specification 
for  the  construction  of  new  streets  so  as  to  provide 
for  6-in.  by  12-in.  granite  kerbs  and  4-in.  by  4-in. 
granite-sett  channel,  in  lieu  of  blue  bricks,  as  used 
at  present. 

SLAB     MAKING. 

During  the  year  3,467  sq.  yd-,  of  concrete  slabs  were 
made  at-  Queen's-road  depot,  the  -aggregate  used  being 
washed  granite  chippings  from  the  corporation  quarry, 
and  the  cost  (exclusive  of  any  charge  for  rent,  super- 
vision, or  other  establishment  charges,  but  including 
all  materials,  new  moulds,  repairs,  &c.)  worked  out 
at  Is.  ll-18d.  per  square  yard.  The  area  of  slabs  pur- 
chased was  1,436  sq.  yds.,  and  the  total  area  used, 
for  all  purposes,  was  4,615  sq.  yds. 

RIVER    WATER    FOR    STREET    WATERING. 

The  report  states  that  with  a  view  to  the  extended 
use  of  river  water  for  various  municipal  purposes  a 
special  6-in.  main  was  laid  from  the  overhead  storage 
tank  at  the  electricity  station  to  the  Queen's-road 
depot,  and  five  hydrants  fixed  on  it  for  the  supply  of 
watering  carts  and  so  forth.  The  quantity  of  water 
so  used  was  1.250,000  gallons,  and  town  water  was 
saved  to  this  extent. 


486 


THE    SURVEYOR    AND    MUNICIPAL 


March  14,  1913. 


Asphalt  Street  Pavements. 

Bv   ERNEST    WORRALL.   P.S.I.,   Surveyor  to  the  Stretford,  Lanes,  Urban   District  Council. 

[Extracts  from    paper  read    on    the   1st  inst.   at   a    North-Western    District    Meeting   of  the    Institution 
of  Municipal  and   County   Engineers  at  Stretford.] 


The   introducti  hall    for   street    paving   in 

Stretford  was  due  to  circumstances  tliat  all  pre 

have  experienced  in  some  degree.  As  in  most 
Lancashire  towns,  the  common  type  of  paving  pre- 
viously used  for  many  jseans  was  either  the  grit  or 
the  flag  rock  sett,  of  varying  size  and  quality.  Thi? 
was  doubtless  a  marked  advance  on  gravel,  cinders 
and  the  early  rubble  and  macadam  road  surfaces, 
but  the  growing  call  for  -something  better  and  more 
Miited  to  changing  conditions  and  ideals,  particu- 
larly in  residential  streets,  became  insistent. 

Tar  paving  had  been  tried  here  in  some  dozen 
streets,  but  their  condition  soon  indicated  that 
durability  and  economy  in  maintenance  would  not 
be  attained  with  it.  The  maintenance,  in  fact. 
a.e  so  excessive  that  it  was  eventually  decided 
to  repave  these  streets  with  rock  asphalt. 

The  repayment  of  loans  was  sanctioned  by  the 
Local  Government  Board  for  periods  of  twenty  years 
for  the  concrete  bed  .and  ten  years  for  the  asphalt. 
It  had  been  computed  that  the  annual  instalment^ 
of  the  loans  would  be  less  than  the  maintenance  cost 
of  the  tar  paving;  hence  the  course  taken. 

The  loan  periods  -auctioned  by  the  Local  Govern- 
ment Board  for  asphaH  pavements  indicate  the  con- 
servatism of  that  body,  and  the  careful  hesitation 
with  which  it  accepts  new  methods  and  proposals, 
rather  than  the  useful  life  of  the  material.  In  thii 
connection  members  will  be  familiar  with  the 
anomaly  perpetuated  by  the  board  in  the  short  period 
a  year-  granted  to  loans  for  work  in  reinforced 
concrete.  The  generally  accepted  opinion  that  its 
life  will  be  a  good  multiple  of  that  term,  and  the 
fact  that  several  other  Government  Departments 
have  extensively  adopted  the  system  seem  to  find  no 
recognition  with  the  engineering  advisers  of  the 
board.  The  same  disability  attends  the  use  of 
asphalt  for  street  pavements.  In  our  opinion,  a  loan 
period  of  twenty  years,  as  in  the  case  of  flags  and 
.  would  be  amply  justified.  However,  most  of 
our  work  in  rock  asphalt  has  been  in  private  streets 
completion,  and  here  the  maximum  loan  term  for  any 
material  of  -even  years  imposes  no  special  disability. 
It  is  doubtless  in  this  direction,  at  any  rate  for 
awhile,  fchttt  asphalt  pavements  will  extend,  and 
with  a  greatFy  extended  use  of  the  material  it  may 
reasonably  be  expected  that  the  board  will  recognise 
its  merits  and  encourage  its  use  in  public  street 
works  by  granting  a  longer  term  of  loan  repayment. 

The   contractor'.-    first    operation    [after   the    forma- 
tion work  to  relay  the  kerbs  to  levels  on 
Gin.  of  4.V:   V, :   1  cement  concrete;   if  the  kerbs  need 
50    ■     iressed    and   jointed.     The    kerbs 
have    invariably    settled    by    unequal    subsidence    on 
iho  new  formation.    Our  experience  has  shown,  too, 
that  when   they  were  not   afterwards  founded  on   an 
unyielding    concrete     bed,     the     adjoining    pavement 
rUy  so  founded,  the  kerbs  have  settled 
between    it,   and  for  the    past    lew    years    we    have 
idingly     required     the     kerbs     al  o     to   be     on 
concrete. 

g   thus    relaid   to    ''barrings/'    tfhej 
form  tli-  level  6  ire  taken. 

and  paths  are  next  excavated 
7* in.  and  4  in.  respectively  below  finished 
level;,  thus  allowing  for  6  in.  of  concrete  and  14  in. 
of  asphalt  in  the  carriageway,  and  3  in.  and  lin.  re- 
in the  paths.  Where  Uiere  is  little  or  no 
end  fall  in  ounonly  the  ease  in  a 

riot    like    Stretford,    the    clearance    or   water 
i    .ii    the  channels  by  grading  the 
underbed  about  13 in.  deep  at  the  gullie-   and   10  in. 
at  tl  'it.   midway    '  ■        en    '■''■>  m     Th< 

fall  or  camber  of  a  21-ft.  carriag 
level  with  the  kerb-.  I  n  1  in  25  at  the  gu 

-peci  neat  ion  pro- 
vides  for   the   average— 1   in   36.    The  irn  •■ 

lings  on  the  paths   im 
correct  position   of  summit  and  gully  in   the 
nel  i  approximation  I 

can  only  be  obtained  in   practice.     I  i 
with    an   8   yd-,    carriageway 
obtained  by  rais  i  I        tbeve  the  k  rb  level. 


Our  current  specification  for  the  work  embodies 
the  result  of  local  experience.  Conciseness,  sim- 
plicity and  directness  in  its  clauses  have  been  aimed 
at,  besides  the  avoidance  of  that  prolix  verbiage 
which  is  seldom  read,  and  which  is  a  too  common 
feature  of  engineering  and  other  specifications.  I 
cannot  do  better  perhaps  than  give  parts  of  it  here:  — 

SPECIFICATION  OF  MATERIALS  AND  WORK  IN 

COMPLETING  STREETS  IN  GRANITED 

ROCK  ASPHALT. 

Portland  Cement. — The  cement  used  throughout  tie.' 
work  shall  be  "Portland"  of  English  manufac- 
ture, and  of  an  approved  firm  and  brand.  It  must 
be  of  first  quality,  and  in  all  respects  comply  with 
the  specification  of  the  Engineering  Standards' 
Committee. 

Sand. — The  sand  for  concrete  and  mortar  shall  be 
perfectly  clean,  sharp,  of  uniform  size,  and,  if  re- 
quired by  the  surveyor,  shall  be  washed.  None 
shall  be  obtained  from  the  site  of  the  work.-. 

Water. — Tie'  contractor  may  obtain  water  from  the 
hydrants,  if  any,  in  the  roads,  but  he  shall  make 
all  necessary  arrangements  with  the  water  autho- 
rity, observe  their  regulations,  and  pay  their 
charges  in  connection  with  and  for  the  supply. 

Excavation. — The  contractor  shall  take  up  and  cart 
where  directed  within  the  district  all  the  existing 
sett  paving,  cinders,  &c,  as  the  property  of  the 
council,  and  the  spoil  to  the  contractor's  own  tip; 
the  bed  ground  shall  be  formed  to  the  proper 
camber  and  gradients  to  permit  of  a  layer  of  con- 
crete of  an  even  thickness  of  6  in.  throughout  in 
the  carriageways,  3  in.  in  the  footpaths,  and  4^in. 
in  the  passages,  or  as  given  in  the  quantities. 
If  any  soft  places  are  found  in  the  bed  ground 
they  shall  be  thoroughly  wetted  and  well  penned, 
and,  if  necessary,  an  extra  thickness  of  concrete 
shall  be  placed  in  them  at  schedule  rates  to  the 
satisfaction  of  the  surveyor. 

Concrete. — The  concrete  shall  be  composed  by  measure 
of  4J  parts  of  clean  broken  stone  to  pass  through 
a  lf-m.  ring,  li  parts  of  sand,  and  1  part  of 
cement.  These  shall  be  gauged  in  measures,  and, 
if  hand-made,  turned  over  twice  dry  and  twice  wet, 
clean  water  being  only  sprinkled  over  from  an 
elevated  tank  until  it  is  of  a  proper  consistency; 
and  it  is  to  be  used  before  setting  has  commenced, 
as  softening  or  re-tempering  will  not  be  .allowed. 
The  concrete  foundation  shall  be  laid  by  skilled 
men  in  one  layer  of  full  thickness,  and  it  shall 
be  forthwith  brought  to  the  proper  cross-section 
and  gradient  of  the  road,  and  finished  off  by 
beating  to  a  good  surface.  Any  hollows  afterwards 
found  in  the  surface  shall  be  made  good  with 
cement  mortar  in  the  proportion  of  1  of  cement 
to  1'  of  sand.  No  concreting  shall  be  attempted 
during  frosty  weather.  The  concrete  alongside  the 
kerbs  on  each  side  of  the  carriageway  shall  be 
graded  for  water  table   . 

J<j>ha!f. — The  asphalt  shall  be  natural  rock  Lknmer 
asphalt  containing  15  per  cent  of  bitumen  from  tire 
mines  of  an  approved  company,  and  a  block  of  the 
asphalt,  bearing  the  .stamped  imprint  of  the  mines 
and  company,  shall  be  deposited  with  the  sur- 
veyor before  the  contract  is  settled.  It  shall  be 
I  in  the  proportion  of  56V  per  cent  to  the  whole 
admixture. 

During  the  process  of  melting  a  proportion  of 
■':'.  per  cent  of  natural  refined  bitumen,  of  the 
pecific  gravity  of  1'2  (and  containing  at  least 
70  per  cent  of  pure  bitumen  and  "3  per  cent  of 
heavy  [950  s.g.]  shale  or  mineral  oil),  shall  be 
added  to  the  asphalt.  The  resulting  mixture  shall 
have'  incorporated  in  it  40  per  cent  of  dry  screened 
Dallieail  V  jj-in.  granite  chippings  free  from  dust; 
the  asphalt  and  bitumen  to  be  melted  and 
thoroughly  amalgamated  with  the  chippings  in 
a  combined  cauldron  and  mixing  machine  con- 
tinuously agitated  by   mechanical    power. 

The  mixed   granited   asphalt  shall   be   laid  by 
-killed  men,  of  such  a  depth  a-  will  give  a  finished 
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thickness  throughout  its  whole  area  ot  at  least  ljin. 
after  rolling  on  the  carriageways  and  pa 
and  1  in.  on  the  footpaths;  the  finish 
shall  be  formed  to  proper  gradients,  and  the  cam- 
ber or  cross  fall  from  centre  of  roadway  to  each 
channel  shall  be  to  a  true  curve  at  the  maximum 
rate  of  1  in.  to  every  3ft.  of  width.  At  all  joints 
and  along  each  side  of  the  carriageway  there  shall 
be  an  underlayer  of  fine  asphalt. 

When  the  hot  granited  asphalt  has  been  laid  on 
the  concrete,  and  before  it  has  cooled,  it  shall  be 
sprinkled  with  Dalbeattie  granite  dust  raised  to 
a  temperature  of  at  least  2uu  deg.  Fahr.,  and  then 
be  finished  off  by  rolling  with  suitable  rollers  Eor 
indenting  the  surface. 

When  completed,  and  with  the  consent  of  the 
-urveyor  first  obtained  in  each  instance,  the 
finished  portions  of  the  pavement  shall  be  opened 
fur  traffic  in  suitable  lengths  or  widths  during  the 
further  progress  of  the   works. 

Conveniences. — The  contractor  shall,  at  his  own  expense, 
provide  proper  and  portable  conveniences  for  the 
use  of  the  men.  and  shall  at  all  times  keep  the 
same  clean  and  in  a  proper  sanitary  condition; 
the  council's  sanitary  department  undertake  only 
the  removal  of  excreta  by  arrangement. 

General. — Other  work  not  herein  specified  or  comprised 
in  the  schedule,  and  usually  done  by  local  con- 
tractors in  private  streets  works,  shall  be  done  by 
the  contractor  at   the   discretion   of   the   svj 
as  part  of  his  contract  at  usual  ra 

Contract. — The  contractor  will  find  sureties  fur  and 
enter  into  the  council's  usual  form  and  terms  of 
contract  and  bond  for  asphalt  pavernei 

Note. — The  specification  will  in  every  detail  be  strictly 
enforced,  arid  contractors  tendering  must  provide 
for  this. 
The  following  table  shows  the  extent  to  which  the 

pavement   has    been    laid    in    Stretford    since    it    was 

introduced  late  in  1904:  — 


Avera 

ge  cost  per 

a.  yd. 

Carriage- 
way. 

Footpath. 

Passages; 

£ 

.v.      d. 

.-.  d. 

*.  d. 

..  ,i. 

December,  1905 

5,672 

14     8 

9    3 

4     9 

6     li 

„          1906 

4,257 

10      2 

8  10 

4    9 

— 

„          1907 

19,9/6 

11      9 

S     4 

4    9 

7     4 

190S 

6,252 

5      5 

8     3 

4    9 

7     6 

1909 

2,160 

11      1 

8     5 

4    8 

7    6 

„          1910 

5,131 

8      0 

«   3i 

4     1 

6     li.1. 

1911 

5,385 

17      2 

6     1 

3  11 

5  10 

i,          1912 

7,970 

9    11 

6     9 

4    8 

6     II 

(In  hand)  1913 

18,343 

0     0 

£75,200 

11      2 

The  average  price  for  passages  in  1910  (,Gs.  Gid.) 
does,  not  include  a  batch  of  passages  in  Trafford 
Park,  which,  being  on  a  peaty  lied,  were  given  a 
special  (8-in.)  foundation.  The  price  for  these  was 
8s.  3d.  a  square  yard. 

Besides  the  above  the  following  paflhs  have  also  b  en 
paved  in  the  public  parks,  with  fin.  of  asphalt  on 
3 in.  of  concrete:  — 

In  1900. 
Iu  1907. 


Hullard  and  Victoria  Parks 
do.  do. 


£951     8s.  5d„  3s.  lid.  per  yd. 
£1,590  12s.  6d.,  4s.  4Jff.    ,,    „ 

Stretford  of 


Making  a  total  outlay   on  the  work 
near-  £78,000. 

The  foregoing  list  represents  a  total  of  100  front 
streets  and  36  back  streets  or  passages,  which  latter 
include  many  groups  of  passages. 

The  average  price  of  the  past  three  years,  Gj.  3£d. 
and  4s.  2d.  a  super,  yd.  for  the  asphalt  and  concrete 
in  the  carriageway  and  paths  respectively,  gives  a 
rate  per  lin.  yd.  in  a  36-ft.  street  of  £3  2s.  Id.  This, 
compared  with  Lancashire  setts  and  flags  at  6s.  6d. 
a  super,  yd.,  shows  an  advantage  of  lis.  7d.  in  favour 
of  asphalt  per  lin.  yd.  of  street— that  is,  Is.  lid.  per 
foot  frontage. 

The  other  items  common  to  private  streets  work- — 
excavation,  adjusting  surface  drains  and  gullies, 
&c. — are  similar  in  each  case,  and  so  do  not  affect  a 
comparison. 

To  return  to  the  process  of  the  work  itself.  The 
underbed  having  been  formed  to  falls,  and  contour, 
the  concreting  presents  no  special  feature,  usual  care 
being  taken  to  ensure  that  only  good  cement,  sand 
and  aggregate  are  used.  We  formerly  admitted 
brickbats,  but  now  require  all-stone  aggregate,  which 
gives  cleaner  and  hardeT  concrete.  This  is  brought  to 
its  finished  surface  without  rendering  by  a  travelling 


screed  which  runs  on  wheels  over  graded  strips  laid 
on  the  kerbs.  A  constant  difficulty  is  to  prevent  the 
ing  too  much  water— a  soft  mixture  makes 
less  tax  on  their  latent  strength.  The  concrete  in 
ordinary  cases  is  laid  Gin.  in  thickness  in  the  oar- 
,.'-,  4iin.  in  the  passages,  and  3  in.  in  the 
footpaths,  and  wo  require,  a  week  for  setting 
doing  further  work  on  it. 

A  G-in.  bed  of  concrete  is  also  laid  for  the  9-in.  by 
G-in.  granite  edgings  which  are  used  at  the  street 
ends  or  wherever  the  asphalt  will  not  finish  against 
asphalt  previously  laid,  or  kerbs.  Wo  have  found  it 
essential  for  the  asphalt  to  be  finished  at  the  edges 
against  a  rigid  material,  immovable  under  traffic  or 
wear,  otherwise  vibration  shatters  the  loose  edge  over 
a  gradually  increasing  area.  This  has  occurred,  espe- 
eially  at  hinged  manhole'  covers  and  paved  crossings. 
itter  is  now  obviated  by  using  granite  edgings 
ith  the  surface,  and  an  improved  iron 
cover  with  the  frame  continued  round  the  hinges  has 
been  adopted.  The  edgings  cost,  delivered  on  rail  at 
Stretford,  Ss.  lOd.  a  lin.  yd.,  and  the  covers,  weighing 
3|  cwts.,  cost  21s    each. 

b  blocks,  are  broken  and  thrown  into  a 

h  Sated  cauldron,  in  shape  like  a  large  tar-boiler,  but 

with  gear  attachments  driven  by  a  portable  engine, 

.ding  an  axial  shaft  with  arms  on  it  for  con- 

ly    agitating  the   contents.     In   a  large   street 

or   group  or    four   of  these  mixing 

em   from    one  engine,   thus   giving 

,i    rotation   of  boilings   for   the    asphalter   laying   the 

aJ   wiiliMiil   a  long  wait  between. 

The  amount   of  rock  and   other  ingredients  thrown 

into   the    cauldron    depends     upon     the     size    of   the 

machine,  which  varies  from  2  to  7  tons  capacity. 

A  3\  per  cent  flux  of  Trinidad  bitumen  and  oil,  as 
described  in  the  specification,  is  added  early  in  the 
melting  process,  and  later,  all  by  weight,  40  per  cent 
of  dry  screened  granite  chippings.  The  moisture  in 
the  granite  is  first  evaporated  on  a  dry  hearth. 

The  following  table  gives  in  cwfo.  the  proportion 
of  He  three  ingtpedients  in  boilings  of  from  2  to  7 
tons:— 


Capcity  of 

Rock  Bspaalte 

Bitumen  llux 

Granite  chippinprs 

cauldron 

56-5% 

3-5% 

40% 

40 

22-00 

140 

10-0(1 

50 

2S25 

1-75 

20'00 

60 

33-90 

2-10 

24-OU 

7H 

39-55 

2-45 

28-00 

80 

45-20 

2-a0 

32-00 

90 

60-S5 

3-15 

36-00 

100 

56-50 

3-50 

40-0(1 

110 

02-15 

3-85, 

44-0(1 

120 

07-SO 

4-20 

48-0(1 

130 

73-45 

4-55 

52-00 

140 

79-10 

490 

56-00 

The  whole  admixture  i;  kept  in  motion  dui 
melting  proces-,  which  drives  off  all  remaining  mois- 
ture,   and    after   boding  at    a    temperature    of    round 
300  deg.  Fahr.,  the  "boil"  i-  readj    foi    Laying.      The 
boiler  man  must   understand   his   responsibility    ami 
be  quite  reliable.    Any  carelessness   or  incomp 
on  his  part  will  spoil  the  mixture.    lie  is  responsible 
for  the  proportioning  of  the  ingredients  and  the  tem- 
perature .and  period  of  the  boiling.     A  material  varia- 
tion   in    either    makes    the    asphalt    cither    hard    and 
brittle  or  too  soft.    The  desired  medium  is  just  suffi- 
eienit    ductility   to   prevent    cracking    and    to 
only  mild  impressions,  Which  roll  out  under  wheelel 
traffic. 

The  boiling  complete,  the  asphalt  is.  drawn  from 
the  cauldron  into  strong  buckets  placed  on  a  flat 
.  igoin  and  run  on  light  rails  to  the  aspharter.  Hi- 
labourer  empties  the  hot  mixture  where  it  is  bo  be 
laid,  and  it  is  then  floated  on  the  concrete  bed  to  the 
-pecified  thickness.  Either  dry  granite  dust  or 
cement,  is  dusted  over  the  surface  to  prevent  adl 
to  the  wood  float,  and  the  a.-phalters  are  followed  up 
by  the  roller-men,  who,  while  the  material  i-  hot, 
indents  the  surface  with  a  notched  bra-s  roller — -18  in. 
long  by  4  in.  in  diameter  and  weighing  some  50  11). — 
I  to  a  long  arm.  The  object  of  this  indenting 
is  not,  a-  i-  i nnonly  inferred,  to  improve  the  foot- 
hold, but  rather,  like  the  stippling  of  a  painted  wall 
or  ceiling,  to  break  the  waviness  of  a  large  unbroken 
surface.  The  indentations  eventually  roll  out  under 
wheeled   traffic,   but    the   wavi  I      would    show 

badly  on  a  new  surface  is  not  then   so  apparent. 

The  evidence  so  far  gleaned  of  the  probable  useful 
life  of  the  pavement  suggests  that  it  will  be  longer 
than  that,  of  sandstone  setts.     The  first  street  we  laid 
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has  now  been  down  nine  years,  and  there  is  no  appa- 
rent deterioration  of  its  general  condition.  This 
longevity  may  be  attributed  mainly  to  two  of  the 
properties  of  asphalt— its  ductility  and  the  stability 
of  its  chief  ingredient,  bitumen.  The  pavement  is 
not  without  some  faults,  and  those  we  have  expe- 
rienced may  perhaps  be  noted  with  advantage.  Occa- 
sional lateral  fissures,  chiefly  in  the  carriageways, 
are  so  far  an  incurable  flaw.  They  look  bad, 
although  they  are  seldom  wide  enough  to  .admit  the 
blade  of  a  knife.  They  puzzled  us  for  a  time,  but  they 
were  eventually  traced  to  a  small  shrinkage  of  the 
foundation.  This  shrinkage  is  perhaps  not  surpris- 
ing, in  view  of  the  large  unbroken  area  over  which 
tine  concrete  is  laid,  and  at  present  Ave  see  no  cure 
for  it.  It  is  also  difficult  to  repair,  the  fissure  being 
so  fine  as  not  to  admit  any  grout,  and  to  cut  out 
and  patch  the  joint  seems  to  make  two  joints  where 
only  one  existed  before. 

Another  flaw  is  an  occasional  surface  swelling  of 
n-  an  2  in.  to  3  in.  in  diameter  by  J  in.  high,  invariably 
in  the  paths.  This  appears  to  be  due  either  to  aii 
unslaked  particle  of  lime  in  the  cement  swelling  and 
forcing  up  the  asphalt,  or  to  imprisoned  moisture 
swelling  after  frost.  The  fact  that  it  appears,  with 
little  exception,  in  the  paths  as-  distinct  from  the 
carriageway  suggests  that  the  stronger  section  of  the 
latter  offers  too  much  resistance  to  the  upward  force 
of  the  swollen  particle  of  lime  or  moisture. 


LOCAL  GOVERNMENT  BOARD   DELAYS. 

Attention  was  called  at  a  meeting  of  Khyl  Urban 
District  Council  on  Monday  to  th  lelay  in 

getting  the  sanction  of  the  Local  Government  Board 
to  the  carrying  out  of  the  East  Marine  Promenade 
scheme.  It  was  decided  that  the  council  approach 
Mr.  Herbert  Lewis,  m.p.,  Parliamentary  Secretary  to 
the  Local  Government  Board,  asking  that  he  would 
urge  his  department  to  hold  the  inquiry. 

On  the  same  day  a  special  meeting  of  Bridlington 
Town  Council  was  held  as  a  consequence  of  the  delay 
of  the  Local  Government  Board  in  holding  an  inquiry 
into  an  application  for  sanction  to  b  :»,100  for 

the  installation  of  a  new  steam  generating  set  at  the 
corporation  electricity  works.  Alderman  Collins  said 
the  new  plant  was  absolutely  -         owing  to  the 

development  of  the  town  and  the  demand  for  current, 
and  though  he  did  not  anticipate  that  the  Local 
Government  Board  would  place  any  impediment  in 
the  way  of  the  extension,  if  the  corporation  was  to 
cope  with  the  summer  demand  for  current  the  work 
-dla'ion  would  have  to  be  proceeded  with  at 
once. 

■mi  clerk  said  application  was  made 
-   ago   to   the  Local   Government   Board   for   an 
inquiry  to  be  held. 

It  was  unanimously  decided  to  authorise  the  com- 
mittee to  accept  a  tender  of  £2,807  for  the  plant  re- 
quired, and  to  accept  the  tenders  for  the  installation. 


Prevention  of  Damp — Many  large  estates  arc  using 
the  powder  Pudlo  for  the  prevention  of  damp  in  stoke- 
holes, garage  pits,  walls,  and  other  situations.    One 
of  the  latest  orders  received  by  the  makers  for  Pudlo 
im  the  Marquis  of  Londonderry. 

The  Extermination  of  Rats — The  natural  ha       I 

mankind  has  existed  from  the  earliest  times, 
and  of  late  years  eminent  scientists  have  been  called 
upon  to  find  a  means  for  destroying  these  pests.  This 
.v  been  successfully  achieved  by  Dr.  Danysz, 
of  the  Pasteur  Institute,  Paris.  It  was  brought  to  the 
notice  of  this  scientist  that  rats  died  in  numbers  in 
a  certain  department  in  France,  and  some  of  the  rat- 
:nt  to  the  Pasteur  Institute  for  examination, 
where  it  was  found  that  they  were  all  suffering  from 
Dr.  Danysz  took  serum  from  the 
affected  rats  and  gave  it  to  others,  who  also  'Ted  and 
further  research  following  on  this  result  led  to  the 
discovery  of  "  Danysz  Virus,"  and  its  preparation  in 
a  liquid  form.  Animals  other  than  rats  and  mice  were 
then  fed  on  Danysz  Virus,  but  as  the  latter  proved 
perfectly  harmless  to  them  it  can  be  claimed  that  a 
genuine  rat  exterminator  that  can  be  used  with  perfect 
safety  is  available  in  the  preparation.  Full  par- 
ticulars can  be  obtained  by  writing  to  the  sales  depart- 
ment of  Danysz  Virus,  Limited,  52  Leadenhai 
!i.C,  who.  in  addition  to  supplying  the  virus  for  de- 
-; roving  rats  and  mice,  also  undertake  the  clearance 
of  all  kinds  of  beetles  &c,  from  infested  area 
inclusive  price. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.   E.  J.   Thomas,   m.inst.c.e., 
County   Surveyor,  Buckinghamshire. 


NORTH-EASTERN   DISTRICT. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastie-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL    MEETING:    ALTERATION    OF    DATE. 

The  date  of  the  annual  meeting  of  the  institution 
has  been  altered  from  July  23rd-26th  to  July  16th- 
19th. 

SCOTTISH    MEETINC. 
A   meeting   of  the   institution   will   be   held   in  the 
Scottish  District  at  Dundee  on  June  6th  and  7th. 
By  order  of  the  Council, 
Thomas  Cole, 
92  Victoria-street,   8.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President — Mr.    Frank   Latham,    m.inst.c.e.i.,    f.s.e., 
Borough   Engineer   and   Surveyor,   Penzance. 

COUNCIL     MEETINCS. 

The  following  council  meetings  have  been  arranged : 
-March  26th,  London;   April  30th,  London;   May  31st, 

Manchester;    June  23th,  London;   July  30th,  London. 

CENERAL    MEETINC. 

A  visit  will  be  paid  to  the  Building  Exhibition  at 
Olympia  on  April  12th,  by  kind  permission  of  the 
promoters.    Full  particulars  will   be  issued  later. 

NORTHERN   DISTRICT. 

A  district  meeting  will  be  held  at  Wallsend  on 
March  29th,  when  a  round  of  visits  will  be  made  to  the 
municipal  works  and  shipyards  of  the  town.  Full 
pi  ogr  imme  will  be  issued  later. 

EXAMINATIONS. 

The  next  examination  will  be  held  in  London  and 
other  centres  during  the  week  ending  May  17th  next. 
Copies  of  syllabus  and  forms  of  application  to  sit  may 
l>c  obtained  from  the  secretary.  Notice  of  intention 
to  -it  must  reach  the  secretary  not  later  than  April  21st. 

B.  Wyand, 
3D  Victoria-street,  S.W.  Secretary. 


ROYAL  SANITARY  INSTITUTE. 


SESSIONAL   MEETINC. 

To-day  (Friday),  at  a  sessional  meeting  of  the 
institute  to  be  held  at  the  Guildhall,  Plymouth, 
a  discussion  on  "The  Water  Supply  of  Devonport" 
will  be  opened  by  Mr.  F.  W.  Lillicrap,  water  engineer, 
Devonport.    The  chair  will  be  taken  at  7  p.m. 

To-morrow,  at  10.30  a.m.,  visits  will  be  made  to  the 
electricity   works    and   the   Burrator  waterworks. 


THE  SURVEYOR"  EXHIBITION. 


NOTICE   TO   INTENDINC   EXHIBITORS. 

The  Building  Trades  Exhibition  at  Olympia  will 
be  opened  on  Saturday,  April  12th.  by  the  Lord  Mayor 
of  London. 

The    Surveyor    Section,    in   the    gallery,    will,    as 

usual,  have  a  special  attraction  for  municipal  engi- 

md  surveyors,  the  arrangement  of  this  part  of 

the  exhibition  being  in  the  hands  of  Mr.  C.  S.  Mason, 

24  Bride-lane,  Fleet-street,  E.C. 

Only  a  very  limited  number  of  spac< .-  are  now  to 
let,  and  intending  exhibitors  arc  advised  to  make 
i  arly  application  for  particulars. 


EASTER     HOLIDAYS. 

Owing  to  the  necessity  for  going  to  press  earlier 
than  usual,  news  and  advertisement  matter  intended 
for  insertion  in  next  week's  issue  of  "The  Surveyor" 
must  reach  us  not  later  than  Wednesday  morning, 
March  19th. 
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APPOINTMENTS  VACANT. 


Official  and  similar  advertisements  received  up  to  4  30  p.m.  on 
Thursdays  w  II  be  inserted  In  the  following  day's  issue,  but  thou 
retrontibU  for  their  inpaleh  are  recommended  to  arrange  that  the,, 
thall  reach  Tup.  Sdrveiok  office  by  noon  on  Wedie-day-i  to  «»«" 
their  inclusion  in  the  weekly  litt  of  tummaries.  Such  aderlirement, 
may,  in  cater  of  emergency  only,  be  telephoned  (No.  13i9  Molborn), 
tubject  to  later  confirmation  by 


TEMPORARY  ASSISTANT.— Ma  Chesham 

Urban  Dis  luncU.    £2  per  week.— Mr.   P 

Dormer,  engineer  and  surveyor. 

SHORTHAND    CLERK.— March 
veyox's  Office  of  t!        !  an,  Corporatii  n.     £60— 

to  £110.— Mr.  Homy  E.  -  md  sur- 

veyor. 

CHIEF     SURVEYOR.  —  March      17th.      Gellygaer 
Urban  District  Council.     £255— £300.— Mr.    Prank    T. 
James,  clerk. 
CLERK   OF   WORKS.— March  17th.— Bosmere   and 
m    Rural    District    Council.— Mr.    R.    M 
G  Providence—  treet,  Ipswich. 

INSPECTORS  OF  WORKS.— March  17th.- 
lery  and  District    Water  Board.     £2  10s.  per  week.— 
Mr.  T.  S.  Edwards,  clerk.  24  St<  w-hill,  Newpoi 

ASSISTANT     BUILDING      INSPECTOR.  —  March 
17th.— Barrow-in-Furness  Town  Council.     £3  per  v 
— Borough  Engineer  and  Btutv<  yor. 

TEMPORARY  ASSISTANT.— March  18th.— Water- 
works Department  of  Rochdale  Corporation.  £2  12s.  6d. 
per  week. — Engineer  ai       '■'  ■  V  rks  Office, 

Lord-street. 

JUNIOR  CLERK  IN  HIGHWAYS  DEPARTMENT 
— March  18th.— Greenwich  Borough  Council.  £50.— 
Mr.   F.  Robinson,  town  clerk. 

SURVEYOR'S  ASSISTANT.— March  19th.— Seisdon 
Rural  District  Council.  £1— £1  5s.— Mr.  W.  Cannan, 
Surveyor's  Office,  Wom bourne,  near  Wolverhampton. 
SECOND  ASSISTANT.— March  19th.— Water  Engi- 
neer's Department  of  Tunbridge  Wells  Corp  >:  i1 
£110—  £140.— Mr.  W.  C.  Gripps,  town  clerk. 

WORKING  HIGHWAYS  AND  SEWERAGE  FORE- 
MAN.— March  20th.— Great  Driffield.  Urban  D 
Council.  35-.  per  week. — Mr.  Herbert  Brown,  clerk. 
CLERK  OF  WORKS.— March  22nd.— Hinckley 
Urban  District  Council.  £3  3=.  per  week.— Mr.  E.  H. 
Crump,  engineer   and    surveyor. 

ENGINEERING  ASSISTANT— March  22nd 
poration  of  Burnley.— Mr.  Peregrine  Thomas, 
clerk. 

CLERK   OF   WORKS.— March    24th.— Rivers 
mittee  of    the    Manoh  sster    Corporation.     £3  3s.    p  r 
week.— Chairman  of  the  Rivers  Committee,  Town 

ENGINEERING  ASSIST  VNT.— March  25th.— Cor- 
poration of  Rotherham.  £130— £150.— Mr.  Chas.  L. 
des  Forges,  town  clerk. 

ROAD     SURVEYOR.  — March      29th.  —  Sutherland 
County    Council.     £350    per    annum. — Mr.    A. 
county  clerk,  Golspie. 

ROAD  FOREMAN.— April  86b.— Woking  Urban  Dis- 
trict Council.    £120— £140.— Mr.  R.  Mos=op.  clerk. 

ASSISTANT  ENGINEERS.  —  May  1st.  — Indian 
Public  Works  and  State  Railway  Departments. — 
Secretary.  Public  Works  Department,  India  Office 
London,"  S.W. 

SUPERINTENDING  SANITARY  ENGINEER.— 
Gold  Coast  Government.  £500— £600.  with  allowance.-. 
Crown  Agents  for  the  Colonies,  4  Whitehall-gardens, 
London,  S.W. 

TEMPORARY  ASSISTANT.— Corporation  of  East- 
bourne. £4  per  week. — Mr.  A.  Ernest  Prescott,  borough 
surveyor. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  receivad  up  to  4.30  p.m.  on 
Thursdays  w.ll  be  inserted  in  ths  following  day'-j  issue,  but  thote 
ret.  ontible  for  their  despatch  are  recommended  to  arrange  that  they 
ihall  reach  The  SrEVEroK  office  by  noon  on  Wednesdays  to  enture 
their  inclusion  in  the  meekly  Hit  of  tummariet.  Such  adrertitementt 
may,  in  catet  of  emergency  onlu,  be  telephone-.!  (No.  2850  Holbomi, 
tubject  to  later  confirmation  by  letter. 


EXETER.— March   27th.— Designs   for   a    hos 
male  students,  for  the  Exeter  Corporation.— M  i .    H. 
Lloyd  Parry,  town  clerk. 

IPSWICH.— March  31st.— Designs  for  laying  out 
26  acres  as  a  working-class  suburb  on  the  lines  of 
&  modified  garden  city.  Premiums  of  50  guinea-, 
30  guineas,  and  20  guineas  are  offered.  —  Mr.  W. 
Bantoft,   town   clerk 


ABERTILLERY.— April  9th.— Plans  for  an  elemen- 
tary school  for  500  boys  and  girls  and  300  infants,  for 
the  urban  district  council.  The  successful  plans  will 
be  adopted,  and  tli  .  •'  ■  nted. — 

Mr.  N.  J.  Llewellyn,  secretary,  Education  Committee, 
Council  Offices. 

DEVONPORT.— June  14th.— Designs  for  municipal 

gs    and    a    guildhall,   for    the    Corporation    of 

Devonpgrt.     Premium.;   of    £350,   £150,    and   £100   are 

I  or  is   Mr.  Ernes!   Newton,  a.r.a.. 

f. it. i.e. a.  —  Mr.  R.  J.  Fdlttall,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w.ll  be  inserted  in  the  following  day's  issue,  but  than 
retionriblt   for   their   ietyqtch   are   reeot  -range   that    they 

thall  reach  The  SuEnruij  office  by  noon  on  Wednesdays  to  enture 
tiinr  inrlu.ion  in  the  meekly  lift  of  tummariet.  Such  ad  ertitementt 
may,  in  cate*  of  emergency  only,  be  tele,  hone  I  [No.  13B6  Molborn), 
tubject  to  later  confirmation  by  tetter. 


Buildings. 

MANCHESTER.— March   154h.~  For  the  erection  of 

Education 
-.    Deans- 

BANDON.  — Ma  a.  — For     building     twelve 

■    council. — Mr. 
A.  Haynes,  clerk. 
LI  EDS.     Ma,  ch    17  oo  -   an 

ground    transformer   chamber,    and    four   under- 
ground chambers,  for  the  c  irporation.— Mr.  C.  Nelson 
pro  tern.,  i  Whitehall-road. 

BRIDLINGTON.— March    17th.— For   extensions   to 

ilectricity  works,  for  th  on.— Mr.  E.  R. 

Matthew-,  borough  surveyor. 

BARROW-IN-FURNESS.  — March    19th.  — For    the 

tion  of  two  pavilions  and  laundry  at  hospital,  for 

the  corporation.— Borough  Engin 

SOUTH  SHIELDS.— March  19th.— For  the  erection 
■•:-r,   for   tli  ,n.— 

Mr.  L.  Ro-eveare,  boroug  »in  er. 

KINSALE.— March   19th.— For   I  on   of  cot- 

tages, for  the  rural  d  si  Mr.  J.  Murphy, 

clerk. 

DEWSBURY.— March  19th.— For  the  erection 
buildings,   for   the   corporation.— Borough   Surveyor. 
WEYMOUTH.— March  20th.— For  building  new  pre- 
dictor, for  the  c  irporation.— 
T.  S.  Han 
BISHOP'S  CASTLE.— March  20th.— For  laying  out 
and  ere  p  and  pig  pens,  for  the  cor- 

poration—Mr.   E.   Griffiths,   town   clerk. 

WEST  BIDING.— March  21st.— For  the  erection  of 
a  new  school  at  Castleford,  for  the  moil  — 

The  Clerk.  County  Hall.  Wakefield. 

BLAIRGOWRIE.— March  22nd.— For  the  ere 
police  building  county  council.— Mr.  D.  Mar- 

county  clerk.   County  Buildings,  Perth. 
PEMBROKE.— March  22nd.— For  rebuilding  part  of 
,    the   c  unty   council.— Mr.    A.    Thomas. 
by  surveyor,  Haverfordwest. 
SHEFFIELD.— March  25th.— For  the   erection  of  a 
Lrrfi  rced-co:  .  I        corporation. 

—Mr.   S.   E.   Fedden,  general  manager  and  engineer, 
Electricity   Department,   Commercial-street. 

BHOEBURYNESS  — March  25th.— For  the  erection 

of  five  wooden  shelters,  for  the  urban  district  council. 

—Mr.  Frederic  G     - 

WEST  RIDING.— March  28th.— For  the  erection  of 

the   Education   Committee.— Education 

Architect.  County  Hall,  Wakefield. 

STAFFORD.— March  29th— For  the  construction  of 
ward  block  at  isolation  hospital,  for  the  corporation  — 
Mr.  W.  Plant,  borough  engineer  and  surveyor. 

FARNBOROUGH-— March  31st.— For  the  erection 
of  a  refuse  destructor,  with  buildings  and  chimney 
stack,  for  the  urban  district  council.— Mr.  J.  E.  Har- 
greaves,  surveyor. 

EDMONTON.— March  31s'.— For  the  erection  of  a 
public  convenience,  for  the  urban  district  council.— 
Mr.  C.  Brown,  engineer. 

DURHAM.— March  31st.— For  the  erection  of  a  re- 
taining wall,  for  the  county  council.— Mr.  J.  A.  L. 
Robson,  County  Secretary  for  Higher  Education,  Shire 
Hall,  Durham. 
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FROME. — March  31st.— For  the  construction  of 
underground  brick  water-storage  tank,  for  the  rural 
district   council.— Mr.  J.  A.   Beynon,  surveyor. 

MANCHESTER.— March  31st.— For  the  erection  of  a 
ol  and  caretaker's  house,  for  the  corporation. — 
Mr.  Thomas  Hudson,  town  clerk. 

NORWICH.— April  1st.— For  the  erection  of  six 
cottage-,  for  the  c  ►rporationi — Mr.  A.  E.  Collins,  city 
engineer.  ^ 

COLYVYX  BAY.— April  1st— For  the  provision  of 
labour  and  materials  for  erecting  a  sea  wall,  constrnc- 
ither  works,  for  the  urban  district 
council. — Mr.   James   Amphlett,   clerk. 

SURBHfoN.— April  1th.— For  the  construction  of 
two  public  com  I  >r  the  urban  district  coun- 

cil.—Mr.  F.  W.  Wood,  clerk. 

READING.— April  7th.— For  the  erection  of  a  shed 
and  other  works  at  the  cattle  market,  for  the  eorpora- 
,  —Borough  Engineer. 

CARNARVON.— April  16th.— For  the  erection  of  a 
police  station  and  court  room  at  Llandudno,  for  the 
Joint  Committee. — Mr.  A.  Bodvel-Roberts,  ClerK  of 
the  Peace,  Carnarvon. 

Iron  and  SteeS. 

BASFOED.— March  17th.— For  providing  and  lay- 
ing about  6,000  yds.  of  4-in.  .and  3-in.  cast-iron  water 
mains,  with  necessary  special  castings,  valves,  and 
ice  connections,  for  the  rural  district  council. — 
Mr.   Henry  Stone,  clerk. 

ROCHDALE.— March  18th.— For  the  supply  ol  cast- 
iron  pipes  and  sped;  I  .  for  the  Waterworks 
Committee. — Mr.  W.  Henry  Hickson,  town  clerk. 

BLACKPOOL.— March.  20th— For  the  supply  of 
..niamcutal  cast-iron  standards  and  ornamental  chain, 
for  the  corporation.— Mr.  J.  S.  Brodie,  borough  engi- 
neer. 

BOMBAY. —  March  25th.  — For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  main, 
for  the  municipality.  —  Mr.  H.  J.  Trivess  Smith, 
hydraulic  engineer,  Municipal   Offices,  Bombay. 

YSTEADGYNLAIS.— March  26th.— For  the  supply 
of  about  375  tons  of  8-in.  cast-iron  pipes  and  laying 
same,  together  with  sluice  valves  .and  fittings,  for  a 
new  supplementary  main,  for  the  rural  district  coun- 
cil.—Mr.   A.   Jestyn   Jeffreys,  clerk. 

HALSTEAD.— March  27th— For  laying  and  jointing 
about  7  miles  of  oast-iron  water  mains,  from  5  in.  to 
3  in.  in  diameter,  including  the  fixing  of  valves  and 
hydrants,  for  the  rural  district  council.— Mr.  E.  L. 
Hughes,  clerk. 

HALSTEAD.— March  27th.— For  the  supply  of  about 
300  tons  of  cast-iron  pipes,  specials,  and  the  supply 
and  erection  of  cast-iron  water  tank  to  hold  40.000 
gallons,  for  the  rural  district  council.  —  Mr.  E.  L. 
Hughes,  clerk. 

WOLVERHAMPTON.  —  March  28th.  —  Tenders 
wanted  for  tha  purchase  of  second-hand  15-ton  Aveling 
k   Porter   steam  road  roller.— Borough   Engineer. 

80UTHEND-ON-SEA.— ApriQ  3rd.— For  the  supply 
and  delivery  of  cast-iron  special  pipes  required  in 
connection  with  the  sewage  disposal  works,  for  the 
nation.. — Mr.  Ff.  J.  Worwood,  town   clerk. 

SOUTHEXD-OX-SEA.— April  3rd.— For  the  supply 
and  delivery  of  sluice  and  other  valve       i  taction 

with  the  ,  tor  the  corporation. 

— Mr.  H.  J.    ■  town  clerk. 

TEDDINGTON.— April  5th.  For  the  supply  and 
ructor    fun  r   settings, 

and   B  urban 

\l  r.   G.   H  .   Salmon      clerk. 

Roads. 

DAETFOED.— Mar.  h  15th.— For  the  supply  of 
broken  hard  stone  of  one  of  Ehe  following  kinds: 
Eheni.-h  basalt,  Guernsey  granite,  Clee  Hill  basalt, 
Leicester  granites,  Cornish  granites,  Penmaenmawr 
or  other  Xorth  Wales  granite,  quartzitc,  or  Quenast, 
for  the  rural  district  council.— Mr.  E.  .).  Hobbs, 
clerk. 

ALNWICK.  March  15th. — For  providing  and  laying 
road  materials,  for  the  rural  di-  icil. — Mr.  T. 

Short,  22  Duke-strer-t,  Alnwick. 

WOKINGHAM.— March   15th.— For  the  haulage  of 
dling,  for  the  rural  district  coun- 
in  F.  Sargeant,  clerk. 


HUNTS.— March  15th.— For  the  supply  of  gravel  and 
sand,  for  the  county  council. — Mr.  H.  Leete,  county 
surveyor,  Huntingdon. 

WATH-UPOX-DEARXE.— March  15th.— For  the  sup- 
ply of  macadam,  tar-macadam,  kerbs,  flags,  and  setts, 
for  the  urban  district  council.— Mr.  J.  H.  Drew,  engi- 
neer and  surveyor. 

PONTAEDAWE.— March  15th.—  For  the  supply  of 
road  metal  and  haulage,  for  the  rural  district  council. 
—Mr.  J.  Morgan,  engineer. 

TO'TNES.— March  15th. — For  road  repair  and  main- 
tenance, for  the  corporation.— Mr.  W.  F.  Tollit, 
borough  surveyor. 

HALIFAX.— Maroh  15th.— For  private  street  im- 
provement works,  for  the  corporation. — Mr.  J.  Lord, 
borough  engineer. 

CHOELEY.  —  March  17th.— For  the  supply  of 
broken  granite  and  slag,  rubble,  ohippings,  setts, 
flags  (natural),  and  concrete,  kerbs-,  tools,  imple- 
ments, and  pitch  and  oil,  for  the  rural  district 
council. — Mr.    John   Whitfield,    clerk. 

THUEXSCOE.— March  17th.— For  the  supply  of 
broken  granite,  granite  drippings,  broken  slag,  slag 
screenings,  flags,  kerbs,  channelling,  asphalt  and  pipes, 
for  the  urban  district  council.— Mr.  T.  Bull,  surveyor. 

NOETHWICH.— March  17th.— For  work  of  making- 
up,  for  the  urban  district  council. — Mr.  J.  Brooke, 
engineer  and  surveyor. 

FINCHLEY.— March  17th.— For  making  up  twelve 
streets,  for  the  urban  district  council. — Mr.  E.  H. 
Lister,  clerk. 

POCKLINGTON.— March  17th.— For  the  supply  of 
the  best  blue  stone  and  slag,  for  the  rural  distract 
council. — Mr.   T.  Robson.   clerk- 

CHISWICK.— March  17th.— For  the  construction  of 
a  new  60-ft.  road,  including  the  laying  of  seweTS  and 
construction  of  culvert  and  bridge,  for  the  urban  dis- 
trict council. — Mr.  Ernest  F.  Collins,  clerk. 

LLAXFEECHFA.— March  17th.— For  road  metalling 
and  hauling,  for  the  urban  district  council. — Mr.  G. 
Jones,  surveyor. 

EAST  ASHFOED.— March  17th.— For  the  supply  of 
flint  and  haulage  of  gravel,  rock,  and  granite,  for  the 
rural  district  council. — Mr.  Julius  Kingsford. 

BED WELLTY.—  March  17th.— For  the  construction 
of  an  access  road,  for  the  urban  district  council. — Mr. 
T.  J.  Thomas,  clerk. 

HEBDEX  BEIDGE.— March  17th.— For  work  of  tar- 
spraying,  for  the  urban  district  council.  —  Mr.  T. 
Waddington,  surveyor. 

LOXDOX.— March  17th.— For  the  supply  of  Kentish 
ragstone  and  hassock,  for  the  Commissioners  of  Sewers. 
— Mr.  A.  Hurtzig,  2  Queen-square-place,  Queen  Anne's- 
Mansions,  Westminster,  S.W. 

BILLEEICAY.— March  17th.— For  the  supply  of 
materials  and  steam  rolling  for  the  ensuing  year,  for 
the  rural  district  council. — Mr.  C.  Edgar  Lewis,  clerk. 

BILSTOX.— March  17th.— For  the  supply  of  broken 
stone,  for  the  urban  district  council. — Mr.  Vincent 
Turner,  engineer  and  surveyor. 

BEIDGE.— March  17th.— For  the  supply  of  surface- 
picked  and  other  hard  flints  and  gravel,  for  the  rural 
district  council. — Mr.   T.   Louis   Collard,   clerk. 

WAEEIXGTOX.— March  17th—  For  forming  and 
paving  five  streets  and  ten  passages,  for  the  corpora- 
tion.— Mr.  Andrew  M.  Ker,  borough  engineer  and 
surveyor. 

ALTEIXCHAM.— March  17th.— For  the  -supply  of 
granite-macadam,  Eochdale  flags,  kerbs,  setts,  and 
limestone  chippings,  for  the  urban  districi  council. — 
Mr.  W.  S.   Stokoe,  clerk. 

STEOTJD.— March  17th.— For  the  supply  of  granite, 
basalt,  limestone,  and  tarred  macadam,  for  the  urban 
district  council. — Mr.  E.   Xortham   Mitchell,  clerk. 

WOLVEEHAMPTOX.— March  17th.— For  making 
up  St.  Ma.ry's-terracc,  for  the  corporation.  —  M  r. 
George  Green,  borough  engineer. 

ANTRIM.— March  17th.  —  For  .supplying-  steam 
rollers  on  hire  for  the  county  council. — County  Sur- 
veyor, Court  House,  Be'ic-i 

8TOOKSBRIDGE.— March  17th.—  For  the  supply  of 

vhinstone,  dross,  and  tarred  asphalting,  for  the  urban 

noil. — Mr.  G.  Dyson,  acting  clerk. 

TONBR1DGE— March  •  17th.— For    the    supply     of 

chert,    basalt,    rag,    quartzite,    and     tarred     ragstone 

id;, m,    for    the    rural   district    council. —  Mr.     F. 

Harris,    engineer    and     surveyor,    Broadway,   South- 

borougb,  Tmibridge  Wells. 
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RICHMOND  (Surrey).— March  17th.— For  making  up 
a  road,  for  tihe  corpora  c— Air.  J.  H.  Bri&rley, 
borough  surveyor. 

ROCHFORD.— Alaich  17th.— For  the  supply  of 
granite,  flints,  and  haulage,  for  the  rural  district 
f.min'il. — Mr.  F.  Gregtson,  clerk;  Souitihefad; 

SPENNYMOOR— March  171  h  —  For  making  up  cer- 
tain streets,  for  the  urban  district  council.- Mir.  C.  R. 
arveycr. 

LOWER  BEBINGTON.— March  17th.- For  & 
ply  of  macadam,  setts,  kerbs,  channels,  and  flags,  for 
tin-   urban    district  council.— Mr.   H.   W.   Cbrrie,   sur- 
veyor. 

CROFT.— March  17th.— For  the  supply  of  broken 
and  unbroken  whins-tone,  ironworks  slag  and  annealed 
slag,  for  the  rural  district  council.-  Mr.  J.  Hodgson, 
surveyor. 

COLCHESTER.— March  17th.— For  the  construction 
of  a  now  road,  for  the  corporation.— Mr.  H.  Goodyear, 
borough  engineer  and  surveyor. 

COCKERMOUTH.— March  17th.— For  the  mainte- 
nance of  highway.-,  for  the  rural  district  council.— 
Mr.  S.  K.  Gibson,  surveyor  of  highways. 

WEST  SUFFOLK.— March  I7fch.— For  the  supply  of 
tar,  for  the  county  council.— Mr.  W.  L.  Jenkins 
surveyor.  Fury  St.  Edmunds. 

NEWARK.— March    17th.— For    Kb 
materials,  for  the   corporation  .-^Borough   Sur 

ABERGAVENNY.— March  18th.— For  the  supply  of 
broken   and  unbroken   stone,   for    the    rural 
council.— Mr.  A.  J.  Willcox,  district  surveyor. 

HEAVITREE.— March  18th.— For  making  good 
several  streets,  for  the  urban  district  council.— Mr. 
J.  W.  W.  Mathew,  clerk. 

THING.— March  18th.— For  the  supply  of  broken 
granite  and  flints,  for  the  urban  district  council- 
Mr.  S.  S.  Gettings,  sun 

KIDDERMINSTER—  Mir  1,  is! b.— For  the  supply 
of  broken  granite,  granite  screening--,  broken, slag, and 
slag  screenings,   for  the    rural  ouoacil. — Mr. 

G.  J.   Shepherd,  surveyor. 

ACTON.— March  18th—  For  tar-spraying  about 
100,000  isq.  yd=.  of  flint  and  granite  carriageway,  for 
the  urban  district  council.— Mr.  W.  Hodson,  clerk. 

LEXDEN  —  March  18th. — For  the  supply  of  picked 
stones,  sifted  stone-,  gravel,  cartage,  broken  Kentish 
flints,  and  hire  of  steam  rollers,  for  the  rural  district 
council.— Mr.  George  F.  Tompson,  clerk,  Victoria 
Ch  ambers,  Co  lobes  t  e  r. 

WARE  — March  18th.— For  the  supply  of  broken 
blue  Gnernsev  granite,  for  the  urban  district  council. 
—Mr.  G.  H.  Gisby.   clerk. 

POOLE.— March  18th.—  For  the  supply  of  broken 
granite  end  Men  dip  limestone  dust,  for  tbe  corpora- 
tion.— Mr.  S.  J.  Newman,  borough  surveyor. 

NEW  BARNFT.— March  18th.— For  the  supply  of 
road  materials,  for  the  urban  district  council.- Mr. 
H.  York,  surveyor. 

TUTBURY.— March  19th.— For  the  supply  of  broken 
granite  and  limestone,  for  the  rural  district  council. 
— Mr.  H.  S.  Tebbitt,  surveyor,  Tatenhill,  Burton-on- 
Trent. 

SEDGEFIELD.— March  19th —For  the  simply  of 
whinstone.  slag,  tar-macadam,  iand  concrete  flags  for 
tbe  rural  district  council. — Mr.  W.  R.  Plews,  bighway 
surveyor,  6  South-view,  Ferryhiil. 

LANCHESTER.— March  19th.— For  making  op  back 
streets,  for  the  rural  district  council. — Highway  Sur- 
veyor. 

ISLE   OF   WIGHT.— March   19th.— For   the    supply 
of  materials  and  tar.  for  the  rural   district    con 
The   Clerk,  30  Pyle-st.reet.  Newport,   I.W. 

DEVIZES.— March  19th.— For  the  supply  of  material 
and  team  haulage,  for  the  rural  district  council.— The 
Surveyor. 

WORTLEY.— March  20th.— For  the  supply  of  granite 
flag,  limestone  and  tarred  slag,  for  the  rural  district 
council. — Mr.  F.   Crawshaw.   surveyor. 

OLDHAM. — March  20th.— For  making  up  certain 
passages,  for  the  corporation.— Borough  Surveyor. 

CROYDON.— March  20th.— For  treating  road  sur- 
faces with  Tarvia,  for  the  rural  district  council. — Mr. 
R.  Chart,  junr.,  highways  surveyor. 

WHITLEY.— March  21st.— For  quarrying  and  cart- 
ing stone,  for  tbe  rural  district  council. — Mr.  I.  Lytli, 
district  surveyor. 


STEYNING,  WEST.— March  22nd.— For  the  supply 
of  broken  granite,  flint-,  and  compo.  sand,  for  the 
rural  district  council.-  Mr.  F.  Slaughter,  engineer  and 
- urveyox. 

HAMBLEDON.— March    22nd.—  For    tbe    ~ur 
road  materials,  carting  and  team  labour,  tor  the  rural 
district  council.— Mr.   S.  B.  H  ■    ..  Guild- 

ford. 

OEMSKLRK.— March     24th  ply     of 

■    i         macadam  and  chipping      I 

and  1  -  be      and 

the  urban  dietri  it. — Mr.  IT.  W.  Ch 

v.  yor. 

NUNEATON.— March  25th.— For  the  supply  of 
broken  granite  and  haulage,  for  tin'  rural  district  coun- 
cil.—Mr.  C.  Blakeway,  clerk. 

SOUTHGATE.— March  25th.— For  works  of  street 
improvement,  for  the  urban  district  cor,  icil.-  Mr.  W. 
M.  Ellenor,  clerk. 

SOUTHWELL.— March  25th.— For  tbe  supply  of 
;  »ad    material,    for    the    run  :     dij  <    unci!.— Mr. 

John   Ellis,    clerk. 

F  \.ENHAM.— Ma 

rban   dis/tric     co 
M  r.  R.  W.  Cass,  survi 

GOSFORTH.— March  25th.—  For  road  widening,  for 
the  urban  district  council.— Mr.  ^.  Nelson,  engineer 
and  surveyor. 

GREAT  OUSEBT;T?X.-Maroh  26th.— For  the  sup- 
ply of  whinstones,  Iim  iled  -lag,  and 
furnace  slag,  for  the  rural  disti  il. — Mr.  H.  S. 
Thompson,  clerk. 

WOODHALL    SPA.— March    26th.—  For    the    supply 
of  granite,  granite  chippmgs.  and  -lag,  for  the  urban 
of  council. — Mr.  E.  E.  T.  Bolton,  surveyor. 

CHIPPENHAM.— March  26th. -For  the  supply  of 
granite,  basalt,  and  limestone,  for  the  rural  district 
council. — Mr.  A.  H.  Lapham,  surveyor. 

CHATHAM.— March  27th.— For  the  supply  of  broken 
eranite.  granite  chippings,  surface-picked  flint  -. 
broken  Kentish  ragstone  granite  channel  and  granite 
setts,  for  the  corporation. — Borough  Surveyor. 

HORSHAAI.— Alarch  27th  —For  the  supply  of 
team  Labour  for  haulage,  hire  of  steam  rollers, 
for  the  rural  district  council. — Air.  A.  C.  Coole, 
clerk. 

EAST  GRINSTEAD.— Alarch  29bh.— For  the  supply 
of  lj-in.  Quena-t  granite.  Ouena-t  granite  screenings, 
tarred  granite  macadam,  hand-picked  broken  surface 
flint-,  2-in.  Kentish  ragstone.  and  brick  rubble,  for 
tbe  urban  district  council.— Mr..  E.  P.  Whitley 
Hushes,  clerk. 

WANDSWORTH.— Alarch  31st.— For  making  up  and 
pav'ine  Genoa-a venire.  Putney,  for  the  borough  coun- 
cil.— Mr.  D.  A.  Nichol,  town  clerk. 

MALDON. — April  1st.— For  the  supply  of  broken 
granite,  basalt,  flint-,  gravel,  picked  stone,  -team  roll- 
ing, and  cartage,  for  the  rural  district  council.— Mr. 
J.  Ennals.  surveyor. 

EASTBOURNE.— April  3rd.— For  the  supply  of  road 
materials,  for  the  rural  district  council.— Air.  T.  E.  V. 
Kirtlan,  clerk. 

BULKINGTON.— April  7th.— For  the  supply  of 
stone,  for  the  urban  district,  council.— Mr.  H.  W. 
Wilson,  surveyor,  Attleborough . 

TANGIER.— April  10th.— For  the  construction  of  a 
■=ewer  and  a  road,  for  the  Special  Committee  of  Public 
Works. — Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-street,  E.C. 

TANGIER.— April  12th.— For  the  construction  of  the 
«econd  section  of  Casablanca-road,  for  the  Special 
Committee  of  Public  Works.— Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade.  73  Basinghall- 
street,  E.C. 

FRINTON.— Alarch  17th.—  For  work  of  tar  paving, 
for  the  urban  district  council.— Air.  E.  M.  Bate,  sur- 
veyor. 

Sanitary. 

YEARDSLEY-CUAl-WHALEY.  —  Ala  rch  15th.— For 
the  construction  of  stoneware-pipe  sewer,  manholes, 
and  other  works,  for  the  urban  district  council.— Air. 
Sydney  Taylor,  clerk,  9  Terrace-road.  Buxton. 

WIRRAL.— Alarch  15th.— For  work  of  scavenging, 
for  the  rural  district  council.— Air.  J.  E.  S.  Ollive. 
clerk,    54   Hamilton-street,    Birkenhead. 
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SKELTON— March  15th— April  3rd.— For  laying 
sewers  and  manholes,  for  the  urban  district  council. 
—Messrs.  D.  Balfour  &  Son,  3  St.  Nicholas  Buildings, 
Newcastle-on-Tyne. 

AYLESBURY.— March  15th.— For  the  construction 
of  a  sewer,  for  the  rural  district  council. — Mr.  F.  H. 
Parrott.  clerk. 

ROYTON.— March  17th.— For  work  in  connection 
with  sewering  Gravel  Hole  and  district,  for  the  urban 
district  council. — Mr.  Ellis  Harrison,  clerk. 

BILLERICAY—  March  17th.— For  the  removal  of 
house  refuse,  for  the  rural  district  council.— Mr.  R. 
J.  W.  Layland,  High-street. 

KEIGHLEY.— March  17th.— For  emptying  privies 
and  ashpits,  for  the  rural  district  council.— Mr.  T. 
Burton,  inspector. 

CARNFORTH.— March  17th.— For  emptying  and 
cleansing  privies  and  ashpits,  for  the  urban  district 
council.— Mr.  T.  L.  Calvert,  clerk. 

CLEETHORPES.— March  17th.— For  work  of  sewer- 
age and  construction  of  manholes  and  chambers,  for 
the  urban  district  council. — Mr.  J.  S.  Alford,  9  Vic- 
toria-street, Westminster. 

DESBOROUGH.— March  17th.— For  the  construction 
of  sewerage,  sedimentation  tanks  and  percolating 
niters,  for  the  urban  district  council. — Messrs. 
Everard,  Son  &  Pick,  6  Millstone-lane,  Leicester. 

ROCHFORD.— March  17th.— For  the  removal  of 
refuse,  for  the  rural  district  council. — Mr.  F.  Greg-son, 
clerk.  Southend. 

MTTCHAM.— March  18th.— For  collecting  and  re- 
moving refuse,  for  the  rural  district  council. — Mr.  E. 
J.  Gowan,   clerk,  Katherme-street,  Croydon. 

TUTBURY.— March  19th.— For  work  of  scavenging, 
for  the  rural  district  council.— Mr.  H.  S.  Tebbitt, 
sanitary  surveyor,  Tatenhill. 

HAWARDEN.— March  20th.— For  work  of  scaveng- 
ing, for  the  rural  district  council. — Mr.  H.  G.  Roberts, 
clerk,  Broughton,  Chester. 

CHELTENHAM.— March  25th.— For  the  supply  and 
delivery  of  10,000  cub  yds.  of  material  suitable  for 
media  in  connection  with  sewage  filters,  for  the  cor- 
poration.— Mr.  J.   S.  Pickering,  borough  engineer. 

BRATNTREE.— March  25th.— For  laying  a  sewer, 
for  the  rural  district  council. — Mr.  E.  H.  Bright,  engi- 
neer, 17  Railway-street. 

SEFTON.— March  25th.— For  emptying  ashpits,  for 
the  rural  district  council. — The  Surveyor.  21  Evored- 
avenue,  Walton. 

BRIERFIELD.— March  26th.— For  the  construction 
of  septic  tanks  and  contact  beds,  for  the  urban  dis- 
trict council. — Mr.  B.  Halstead,  surveyor. 

HINCKLEY.— March  29th.— For  laying  -a  new  main 
outfall  sewer,  consisting  of  about  416  lin.  yds.  of  36  in. 
diameter  cast-iron  pipes,  and  1,102  lin.  yds.  of  egg- 
shaped  concrete  tubes,  varying  from  42  in.  by  28  in.  to 
30  in.  by  20  in.,  together  with  necessary  manholes,  for 
the  urban  district  council. — Mr.  E.  H.  Crump,  engi- 
neer and  surveyor. 

SHIFXAL.— March  29th.— For  laying  pipe  ewers 
and  manholes  and  construction  of  sewage  disposal 
works,  for  the  rural  district  council. — Messrs.  Willcox 
<x  Raikes,  63  Temple-row,  Birmingham. 

ITCHEX.— March  31st.— For  laying  sewers  and  con- 
structing manholes  and  storm-water  tanks,  for  the 
urban  district  council. — Mr.  T.  A.  Collingwood,  sur- 
veyor, Council  Offices,  Portsmouth-road,  Woolston, 
Southampton. 

Stores. 

DARTFORD.— March  15th.— For  the  supply  of 
broken  hard  stone  of  the  best  description,  6,790  cubic 
TaTds  of  unbroken  flints,  1,020  cubic  yards  of  broken 
Kentish  ragstone  or  Sevenoaks  rock,  500  yds.  of  gravel, 
labour,  haulage,  tar-painting  and  steam  rolling,  for 
the  rural  district  council. — Mr.  E.  J.  Hobbs,  clerk. 

SMETHWICK.— March  15th.— For  the  supply  of 
road  materials,  shovels,  picks,  sanitary  ashbins, 
scavenging  brushes,  manhole  and  lamphole  covers, 
cement  and  disinfectants,  for  the  corporation. — Mr. 
Alex.  Hosken,  borough  engineer  and  surveyor. 

HEY  WOOD. —March  17th.— For  the  supply  of 
rthenware  pipes,  bends,  junctions,  taper 
pipes,  traps,  gullies,  pitch,  creosote  oil,  limestone 
chipping-,  hand-broken  granite,  granite  chippings, 
kerl  -  fl  ig  '.'i-anite  setts,  Portland  cement,  and  waste- 
water closets,  for  the  corporation. — Mr.  Geo.  G. 
iier,   town  clerk. 


TILBURY.— March  17th.— For  the  supply  of  stone- 
ware pipes,  bends,  gullies,  ballast,  sand,  hoggin,  bricks, 
castings,  ironmongery,  tools,  cement,  Kentish  rag- 
stone,  Guernsey  granite,  coal,  coke,  uniforms,  oilskins, 
sewermen's  boots,  steam  rolling,  and  disinfectants,  for 
the  urban  district  council. — Mr.  Thos.  A.  Capron, 
clerk. 

EAST  BARNET.— March  18th.— For  the  supply  of 
broken  granite  or  basalt,  gravel,  hoggin,  Portland 
cement,  stoneware  pipes,  tar-paving  materials,  distilled 
tar  or  other  bituminous  substance,  brooms,  forage, 
horse  hire,  and  cartage,  for  the  urban  district  council. 
— Mr.  T.  A.  Buckley,  clerk. 

GAINSBOROUGH.— March  19th— For  the  supply 
of  broken  granite  or  whinstone  macadam,  granite  or 
whinstone  setts,  broken  and  block  slag,  slag  chip- 
pings and  dust,  York  setts,  kerbs.,  channels,  flags, 
concrete  flags,  stoneware  and  earthenware  pipes, 
gullies,  cast-iron  pipes,  taT-macadam,  pitch,  and 
creosote  oil,  and  Portland  cement,  for  the  urban  dis- 
trict council. — Mr,  Sam.  W.  Parker,  engineer  and 
surveyor. 

GATESHEAD.— March  22nd.— For  the  supply  of 
load  materials,  metal  gullies,  manhole  covers,  ehomes, 
picks,  scavenging  brooms,  lime,  and  cement,  for  the 
corporation. — Mr.  W.  Swinburne,  town  clerk. 

LEEK.— March  24th.— For  the  supply  of  flags,  kerbs, 
channels,  setts,  macadam  stone  and  chippings,  lime- 
stone and  slag  tar -macadam,  Portland  cement, 
.-sanitary  pipes,  pitch  and  oil,  scavengers'  bass  bt'ooms. 
cast-iron  manhole  and  lamphole  covers,  galvanised 
malleable  step-irons,  and  cast-iron  gullies  and  frames, 
for  the  urban  district  council. — Mr.  W.  E.  Beacham, 
surveyor  and  waiter  engineer. 

ROTHERHAM.— March  25th.— For  the  supply  of 
broken  granite,  broken  slag,  tarred  slag,  tarred  lime- 
stone, concrete  flags,  Portland  cement,  timber,  pitch, 
and  creosote  oil,  gritstone  setts  and  kerbs,  granite  setts 
and  cast-iron  pipes,  for  the  corporation. — Mr.  C.  L. 
des  Forges,  town  clerk. 

WORSLEY.— March  26tb.— For  the  supply  of 
granite- macadam,  tarred  macadam,  granite  setts, 
Lonkey  setts,  grit  setts,  granite  chippings,  limestone 
chippings.  grit  kerbs,  Lonkey  kerbs,  stoneware  pipes, 
pitch,  and  creosote  oil,  for  the  urban  district  council. 
—Mr.  J.  P.  Monks,  clerk. 

KENT.— March  29th.— For  the  supply  of  shovels, 
forks,  scavenging  brooms,  scoops,  scrapers,  cart  grease, 
tallow,  oil,  and  other  tools  and  materials,  for  the 
county  council. — Mr.  W.  B.  Prosser,  clerk. 

NUNEATON.— March  31st.— For  the  supply  of  blue 
bricks,  kerbs,  coal,  slack,  disinfectants  and  soap, 
earthenware  pipes,  granite  kerbs  and  setts,  iron  cast- 
ings, petroleum,  and  Portland  cement,  for  the  cor- 
poration.— Mr.  F.  C.  Cook,  borough  surveyor. 

Miscellaneous. 

BELFAST.—  March  19th.— Fur  erecting  a  caretaker's 
house,  erecting  barbed  wire  fence,  constructing  new 
roadway,  and  laying  sewer  pipes,  for  the  rural  district 
council. — Mr.  R.  G.  Jackson,  clerk. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

Ihe  Editor  invites  the  co-operation  of  Surveyor  readers  with  a  view 
to  making  the  information  given  under  this  head  at  complete  and 
accurate  as  ;  ossiole. 


*  Accepted,    t  Recommended  for  acceptance. 
BEDWELLTY.— Accepted,  for  the  supply   of  retort  setting's  and  a 
scrubber,  for  the  urban  district  council : — 

Retort  Settings.-  Poulton  &  Timmis,  London,  £650. 
Scrubl  er.— W.  C.  Holmes  &  Co.,  Huddeisfield,  £279. 


BIGGLESWADE.— For  the  erection  of  a  filter-house,  for  the  Water 
Board :  — 

C.  Schroder,  Billencay         •■  £738 

F.  W.  King.  Clacton-on-Se.i           527 

F.  Hodson  &  Co.,  Nottingham      523 

S.  Redhouse  &  Sons,  StotfoM       '60 

J.  Allen  &  Son,  Brampton 458 

T.  Palmer  &  Co.,  Merton,  S.W.* «5 

BIRKENHEAD.— For  the  supply  of  granite  and  Rawtenstall  kerbs 
and  channels,  Penmaenmawr  breaking  stone,  natural  flags  and  creo- 
soted  red  deal  paving  blocks,  for  the  corporation. 

Granite  Channels.  —  Penmaenmawr  and  "Welsh  Granite  Company, 
Limited,  Penmaenmawr. 

Granite  Kerbs,  Channels,  &c— Newry  Granite  Company,  Manchester. 

Rawtenstall  Kerbs  and  Channels.— A.  H.  Evaus,  Liverpool ;  W.  Chatter- 
ton,  Lancashire. 

Self-Faced  Flaps.— J.  Brooke  &  Sons,  Halifax;  J.  Farrar  &  Sons, 
Limited,  Halifax;  A.  Jagger,  Halifax;  J.  Thomson  &  Sons,  Hali- 
fax ;  United  Stone  Firms,  Limited,  Bristol. 

Breaking  Stone,  Macadam,  &c  —  Penmaenmawr  and  Welsh  Granite 
Company,  Limited,  Penmaenmawr ;  J.  Ross  &  Co.,  Liverpool. 

Pwllheli  Granite  and  Chippings.— Pwllheli  Granite  Company,  Limited, 
Run  orn. 

Wood  Paving  Blocks.— Illingworth,  Ingham  &  Co.,  Leeds. 
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BISHOP   MTCKLAND.— For    the    construction    of 

works,  for  the  nir.i!  distrid  council :  - 
J.  Croinbie  &  Son,  Limited,  C  Kiddies 

brough       ..  

Lister  Brothers,  Crook,  Co.  Du 

.1.  W.  II.  -  on-Tyne 

R.  Wilson,  Han  Bid  Castle  

J.  Carrie  Pi  Hi,  Durham 

T.  Walton,  Crook,  Co.  Durham 

t<.  W,  Hetnerington,  Coundon,  near  i 


disposal 


t-',l7:> 
I.'.'.'  I 
1,807 
1,701 
1.701 
1,650 


CHELSEA.— Accepted,  for  the  supply  ami  execution  •■!  certain  articles 
I  of  twelve  months  from  Ainl  1st  next,  for  the 
borough  council :  — 

-  — lloilin- ti'ii  B 
clothing,  smocks  foi  dungaree 

jackets,  and  mackintoshes  f<  for  batsand 

-  for  sweepers. 
Granite  Kerbstones  and  Setts.    J.  Mowlam  Si  Co.,  Limited 

<leen  granite   kerb,  circular   Aberdeen  or   Leicestershire    granite 
blocks,  York  edge  kerb,  and  Aberdei  tts. 

The  Enderbi  ami  Stoney  Stanton  Granite  Co.,  Limited 

shire  or  other  appro*  ed  granite  kerb,  am!  Enderlrj  ,  N'arboj 
other  appro*  ed| 
York  Paving.— Henry  Heys  S  Co.,  Liniitfld. 

i    ..ft  Granite,  Hriek 
ami  Concrete  Company,  Limited,  for  2in.  broken  ji 
broken  granite;  Bowe  &  Mitchell,  fc  a  granite  and  Sin. 

broken  granite  (shot  I. 

Creosoted  W 1  Blocks  for  Repairs.-  T.  Gabri  Burtons. 

Asphalte  Paving  Works  (for  three  yeai  ispholte  Company, 

Limited. 
Hoggin.  Ballast,  and  Sand.— H.  Covington  A  Sons,  Limited. 

ravel,  Ballast,  £c— H.  Covington  ..v  sons.  Limited. 
Scavenging,  Horse  Hire  and  General  Cartage.— J.   Emertou  (for  three 
yea  rs  I . 

Barging  away  Slop. — H.  Covin  il  mited  (for  three 

Removal  of  Slop  by  Bail.— Messrs.  Hudson's,  Limited  (for  three  years). 

Barging  away  Dust.— 11.  Covin  ton  a  is.ms.  Limited  it   • 

Scavengers'  T<  sts,  &c. — Swinden  &  Co., 

Tools  and  Implements.    Swinden  8  Co.,  Limited. 

Lime  and  Cement.-    \.  •  '.  h'"' 

Oilman's  Goods.— Middleton  Bl 

Ironmonger's  Goods.— Swinden  &  Co.,  Limited'. 

Carbolic  Disinfectants.— Burt,  Boulton  &  Haywood,  T.imitel. 


DUBLIN.— For  the  extension  of  boiler  and  engine-hoi 
generating  station,  lor  the  corporation  : — 

H.  Monks,  Dublin 610,450 

CoUen  Brothers.  Dublin            B.880 

J.  Beckett,  Dublin           9,800 

W.  LangbUn  &  Harvey,  Dublin          9,480 

J.  &B.  Thompson,  Dublin        ...  9,470 

J.  &  W.  Stewart,  Dublin           ...  9,185 

H.  &  J.  Martin,  Dublin              ...  B.895 


FILET.— Accepted,  for  the  erection  of  a  retort  house  and  bench  at  the 
gasworks,  for  the  urban  district  council  : — 

W.  H.  Sismey  &  Co.,  Halifax,    6735. 

Drakes,  Limited,  Halifax, 


GLOUCESTERSHIRE.— For  a  new  council  school  at  West  Dea 
Acres,  near  Coleford,   for  the    Education    Committee.— Mr, 

Phillips,  architect  i  — 

Orchard  &  Peer,  Stroud 

S.  Lovell.  Bristol    

W.  J.  Nelmes,  Coleford 

A.  S.  Cooke  &  Son,  Stroud  

W.  F.  Drew,  Chalford       

W.  Jones,  Gloucester         

E.  J.  Flewelling,  Lvdbrook         ...  

E.  Wilding.  Coleford         

W.  J.  B.  Halls.  Gloucester  

E.  Walters  &  Son,  Bristol*         


B    S. 

£4,112 
1,100 

4,080 
1,041 

1,900 
1 


HALSTEAD. — For  the  erection  of  public  batbs,  for  the  urban  district 
council : — 

Griinwood  &  Sons,  Sudbury       ...                  £1,540 

J.  Trudgen,  Colchester               1,510 

Pudney  A  Son,  Colne  Engaine                      I,4fl0 

Geo.  Sudbury  &.  Sons,  Halstead*         ...                    1,397 

Surveyor's  estimate. 


HIPPERHOLME.— For  the  supply  of  macadam,  for  the  urban  district 
council. — Mr.  G.  Wharton  Thompson,  engineer  and  surveyor  : — 
T.  Teather,  Exchange  Buildings,  Mirfield. 


KETTERING.— For  the  supply  of  granite,  slag,  and  tar-macadam,  for 

the  rural  district  council.— Mr.  W.  Hartley  Darby,  surveyor  :  — 
Granite. — Enderby  &  Stoney  Stanton  Granite  Company,  Leicester. 
Tar-macadam. — W.  Prestwicb.  &  Sons  (Corby  Branch),  Yorks. 
Slag. — New  Cransley  Iron  Company,  Kettering:    Kettering  Coal  and 
Iron  Company,  Kettering  ;  W.  Prestwicb  &  Sons,  Kettering. 


MACCLESFIELD.— For  laying  sewers, 

for  the  rural  district  council  :— 
J.  Chapman  &  Co..  Whaley  Bridge 
S.  Hutton  &  Co.,  Northwick 
F  Parke  &  So  !,  Stoke-on-Trent* 


lanboles,  and  flushing  tanks, 

XS42 

747 

680 


ROMFORD.— Accepted  for  the  construction  of  sewerage  w 
the  rural  district  council. — Mr.  W.  J.  Grant,  surveyor : — 

W.  Muirhead  &  Co.,  Limited,  Londou,  E.C.,  £1,166. 


SOUTH  SHIELDS.— For  providins   and  la 

foot-.  -i  nets,  for  the  corporation  : — 

G.  Thornton  &  Co.,  South  Shields 


itn   concrete  for 


STAFFORD. — For  the  construction  of  a  sewer,  for  the  corporation  : — 
W.  Thorpe,  Hollywood,  near  Birmingham ...      £692 


WANTAGE.  -For  supplying  and  Iayingahout5S0  yards  of  iin.  and:  in. 
east -iron  mains,  the  construction  of  service  reservoir,  syphon  chamber 
brickwork  to  adits,  for  the  rural  district  council: — 

G.  Porter,  Hackney £1J9 

E.  Gregory,  Wantage  4:  S 

J.  P.  Barrett,  West  Hanney  CO 

G.  P.  Frensham,  Birmingham      

W.  J.  Godwin,  Fairford,  Gibs 375 


MEETINGS. 

Secretaries  and   others  will  oblige   by  sending   early  notice  of  dates  o] 
forthcoming  meetings. 

.      _  MARCH. 

1.— Royal  Sanitary  Institute  :  Sessional  Meeting  at   Plymouth  :  Mr. 

V.    V,  .   Lilherap,   water  engineer,    Devonport.   on  "The   Water 

Bupp'y  of  Devonport,"  Western  Law  Courts,  Guildhall.     7  p.m. 
>.— Inauguration  of  Chin-ford  Reservoir  bv  His  Majesty  the  Kin" 

3.30  pm 
'.-Boyal   Institute    of    British    Architects:    Mr.    F.    Billerey,    on 

"Modern  French  Architecture."    S  p.m. 
'.—Institution  of  Municipal  Engineers  :  Northern  District  Meeting  at 


Wallaend. 

APRIL. 

.  —  Institute  of    Sanitary    Engineers:    ft 

Heating  and  Ventilation."    8  p.m. 

.-Association   of    Engineers-in-Charge : 

Restaurant. 


r.    Arthur    H.    Barker    on 
Annual    Dinner,    Holborn 


1-'.- Opening  of  Building  Trades  Exhibition,  Olympiu,  by  Lord  Mayor 
of  London. 

15. -Joint  Meeting  rf  ihe  Illuminating  Engineering  Society,  the 
Institutions  of  Gas  and  Electrical  Kngineers,  aud"the  Institution 
of  -Municipal  and  County  Engineers  :  Mr.  A.  P.  Trotter,  on 
"Standard  Clauses  for  a  Specification  of  Street  Lighting." 

21.  Institute  of  Sanitary  Engineers:  Mr.  Frank  R.  Durham  on 
"House  Drainage  on  the  Continent."    8p.m. 

1  Institute  of  British  Architects    Messrs.  F.  W.  Jackson  and 
Bernard  Dicksee,  on  "  Modern  Steel  Construction."     8  p.m. 

23.  —  Royal  Sanitary  Institute:  Ordinary  General  Meeting.     4  p.m.' 
MAY. 

1418.— Rival  Institute  of  Public  Health  :  Annual  (  aino-ress  in  Paris 

ID.— Institute  of  Sanitary  Engineers :  Dr.  11.  R.  Kenwood  on  "Micro- 
Organisms  and  Public  Health."     8  p.m. 

23-24.— Surveyors'  Institution  ;  Meeting  at  Oxford. 

JUNE. 
6-7,    Institution  of  Municipal  and  County  Engineers:   Meeting  at 

Dundee. 
S3-28.— International  Road  Congress  in  London. 


APPOINTMENTS    OPEN. 

Ortlciai  ami  similar  aaver  leements  received  up  to  4.30  p.m.  o<i 
rhursdaya  will  bo  Inserted  In  tho  following:  day's  Issue,  bu t  those 
responsibtefor  their  despatch  are  recomh.ended  to  arrange  that  they 
-hail  reach  Tub  Sorykyor  office  by  noon  on  Wednesdays  to  ensure 
i  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  rases  of  emci.  eney  only,  he  telephoned  (A'a.  1359  tJolborn), 
tubiect  to  later  confirmation  by  letter. 

TTINCKLEY  URBAN  DISTRICT  COUNCIL. 
-U-  The  Hinckley  Urban  District  Council  invite 
applications  for  the  appointment  of  a  Temporary  Clerk 
of  Works  in  connection  with,  tho  construction  of  a 
new  Main  Outfall  Sewer. 

It  is  anticipated  that  the  work  will  take  about  D 
months. 

Applicants  must  be  good    practical    men,   and    bo 
between  the  age  of  35  and  45  years  of  age,  and  must 
had  good  experience  in  this  class  of  work,  in- 
cluding the  laying  of  large  iron  pipes   and   concrete 
tubes.  &c,  in  running  sand,  timbering  work.  &c,  and 

ing  with  water  in  excavations,   and  should 
be  quite  capable  of  setting  out   work,  taking  levels, 
and  measuring  up. 

The  person  appointed  will  be  required  to  work  at 
night  time  or  on  Sundays  when  necessary  without  extra 
payment. 

The  salary  will  be  at  the  rate  of  £3  3s.  per  week. 

Applications,  stating  age,  qualifications  and  ex- 
perience, and  accompanied  by  not  more  than  two 
recent  testimonials,  to  be  sent  to  -the  undersigned  on 
or  before  March  22,  1913. 

The  work  will  be  commenced  about  the  middle  of 
April  next. 

E.    H.    CRUMP,    ASSOC.M.INSI.C.E., 

Engineer  and  Sun  e;      . 
Council  Offices, 
Hinckley. 
March  4,  1913. (253 ) 

GREAT    DRIFFIELD   URBAN    DISTRICT 
COUNCIL. 

APPOINTMENT   OF  WORKING  HIGHWAYS   AND 
SEWERAGE  FOREMAN. 
The  Council  invite  applications  for  the  position   of 
Foreman  of  Highway-  (a  Street   Mason   piei 

The  weekly  wage  is  35s.     Caimd    La  pecify 

their  age,  and  will  be  required  to  devote  full  lime  to 
the  Council's  work. 

A  practical  knowledge  of  Flagging,  Asphalting,  Tar- 
maeada.m,    Steam    Road    Roiling  Sewerage 

Works   is  required. 

Particulars   of   the   conditions    and    duties    of    the 
position  can  be  obtained  from  the  undersigned. 
Applications,  endorsed  ''  Application  for  Foreman," 
he  received  at   the    Office    of    the  Clerk  on  or 
before  noon  on  the  20th  March,   1913. 

Canvassing,  directly  or  indirectly,  will  be  regal 
as  a  disqualification. 

HERBERT  BROWN, 

Clerk   of  the   C  mncil. 
33   Exchange-street, 
Driffield,  E.  Y01 

March  11,  1913. 
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March  14,  1913. 


B 


OROUGH  OF  ROYAL  TUNBRIDGE  WELLS. 


BOEOUGH   AXD  WATERWORKS  ENGINEER'S 
DEPARTMENT. 


SECOND   ASSISTANT. 

T:  Council  are  prepared  to  consider  applications, 
from  persons  between  the  ages  of  23  and  30  years, 
for  :  Assistant  in  the  Borough  and 

Waterworks  Engineer's  Department.     The  person  to  be 

appointed  must  -      i  Draughtsman  and  po 

practical  knowledge  of  the  work  of  a  Borough  Sur- 
veyor'- Office.  He  must  also  have  had  experience  in 
the  preparation  of  Plans,  Quantities  and  Estimates, 
and  :n  the  use  of  the  Theodolite  and  Level.  Other 
thing-  being  equal,  preference  will  be  given  to  Candi- 
dates holding  the  Diploma  of  the  Institution  of  Muni- 
cipal and  County  Engineers. 

Any  further  information  may  be  obtained  on  appli- 
cation to  Mr.  W.  H.  Maxwell,  assoc.m.inst.c.e., 
Borough  and  Waterworks  Engineer. 

commencing  at  £110  per  annum,   rising  by 
annual  increments  of  £10  to  a  maximum  of  £140. 

Application  to  be  in  Candidate's  own  handwriting, 
and  to  state  age,  past  experience  and  date  when 
duties  can  be  commenced,  to  be  accompanied  by  copies 
of  not  more  than  three  testimonials,  to  be  sent  to 
the  undersigned  not  later  than  10  a.m.  on  Wednesday, 
the  10th  day  of  March.  1913. 

W.  C.  CRIPPS. 

Town  Clerk. 

Tunbridge  Wells. 

March  5.  1913.  (249) 

■D  URAL  DISTRICT  COUNCIL  OF  SEISDON. 
-^  SURVEYOR'S    ASSISTANT. 

Applications  are  invited  for  the  post  of  Surveyor's 

-Milt. 

Commencing  salary  £1  per  week,  rising  to  £1  5s. 
Applicants  mu-it  be  good  Surveyors,  Levellers  and 
Draughtsmen,  and  preference  will  be  given  to  candi- 
dates having  a  knowledge  of  Building  Construction. 
Applications,  stating  age,  experience  and  qualifi- 
cations, with  copies  of  three  testimonials,  to  be  sent 
to 

WM.  C ANNAN, 
Surveyor's  Office. 
Wombourne, 

Near  Wolverhampton, 

not  later  than  March  19th  next;  and  from  whom 
further  particulars  may  be  had  on  application. 

(237) 

pOUXTY  BOROUGH  OF  ROTHERHAM. 

^  ENGINEERING  ASSISTANT. 

The  Corporation  of  Rotherham  invite  applications 
for  position  of  Engineering  Assistant  to  the  Borough 
and  Water  Engineer. 

Candidates  must  have  experience  in  the  work  of  a 
Borough  Engineer's  Office,  and  must  al=o  have  passed 
either  the  examination  for  the  Associate  Membership 
of  the  In-titution  of  Civil  Engineers  or  the  Institution 
of  Municipal  and  County  Engineers. 

I    mmencing   salary.   £130,  rising   by   annual  incre- 
ment- of  £]0  to  a  maximum  of  £150. 
Applications,     endorsed     "Engineering     Assistant," 
perience,   accompanied    by   copies   of   three 
;timonials,  must  be  aent  to  me  not  later  than 
-  i  h  instant. 
1    i,nvassing,  directly  or  indirectly,  will  be  deemed 
[uaiification. 

CHAS.  L.  DES    FORGES, 

Town  Clerk. 
'I        i  Hall, 

ham . 

h  G.   L913.  (2&0) 

COUNTY  BOROUGH  OF  EASTBOURNE. 
Wanted.    Temporary    Assistant    for   a   peri' 

itli.  to  taki   : ' - 1 .- 1 1  onsen al ion-  and  to 

irrents. 
P  ace  oi  work  will   b 

ndation. 
:  ■■  (:4  per  week. 
Ap] 
monia 

A.  ERNEST  PRESCOTT. 

Borough   Surveyor. 
T  Hall. 

EastDoisn 

h  11,  1913.  (274) 


TDLPIL. — The  Borough  and  Waterworks  Engineer 
-1-  of  Leamington  (A.M.I.C.E.)  has  a  vacanev  in  his 
office  for  a  Pupil.— Address,  Town  Hall. 


,2291 


APPOINTMENTS    WANTED. 

PUPIL     CIS),    finishing    at    the   end    of    April    a 
term  of  three  years  with  Architect  and  Surveyo 
•I, '-ire.-.  App  >i  itinent  a,s  Junior  Assistant  to  a  Borough 
Surveyor.        London    or    Suburbs    preferred'. — Brown. 
Queen-street,   Deal.        _____  (278) 

(Continued   on   p.   xxvii.J 

TENDERS   WANTED. 


KENT  COUNTY  COUNCIL. 
The  Bridges  and  Roads  Committee  invite  Tenders 
for  the  Supply  of — 

Shovels, 
Forks, 

Scavenging  Brooms, 
Scoops, 
Scrapers, 
Cart  Grease, 
Tallow, 
Oil,  &c, 
And  other  Tools  and  Materials. 

Particulars  and  Forms  of  Tender  may  Lie  obtained 
on  application  to  the  County  Surveyor,  Maidstone. 

Sealed  Tenders,  endorsed   "Tenders  for  Tools,"  are 
to  be   sent   to   me   on   or   before   12   o'clock   noon  on 
Saturday,    the    29th   March,    1913. 
The  lowest  or  any  Tender  not  necessarily  accepted. 

W.  B.  PROSSER, 

Clerk  of  the  County  Council. 

Sessions  House,  Maidstone. 

March  8.  1913.  (270) 

HORSHAM  RURAL  DISTRICT  COUNCIL. 
The    above   Council  invite   Tenders  for  the    fol- 
lowing:— 

(1)  About    4,500    cub.    yds.    of   Granite   or   other   ap- 

proved Stone. 

(2)  Team  Labour   for   Haulage   of   Materials  at   per 

cubic  yard. 

(3)  Hire  of  Two  Steam  Rollers  for  about  75  days, 
commencing  October  next. 

Further  particulars  and  Forms  of  Tender  may  be 
obtained,  on  receipt  of  stamped  addressed  envelope, 
of  the  Surveyor,  Mr.  W.  Dengatc,  58  Park-street, 
Horsham. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

Tender-  must  reach  me.  the  undersigned,  on  or 
before  March  27th  next,  marked  "Granite.''  "Team 
Labour,"  &c,  as  the  case  may  he. 

(By  order  of  the  Council) 

A.  C.  COOLE. 

Clerk. 
9   '  a  i  fax,  Horsham. 

March  11.  1913.  (276) 


F 


ARNHAM   URBAN    DISTRICT    COUNCIL. 

TO   CONTRACTORS. 
TAR  PAINTING. 

The  al.  i     -    : I  Council  invite  Tenders  for  Treat- 
ing the  following  .Main  and  District  Roads — namely : 
Hal  :-road,   Guildford-road,  Coxbridge-aoad^   Crondall- 
lane  (part),    within   the    District,   with   a    mixture    of 
1            I;.' l  Coal  Tar.  Pitch  and  Batching  or  Asphal- 

Oil,    according   to    a    Specification    prepared    by 

tie,]-    Surveyor,    which    S  i  ion,    also    Form    of 

Tender,    may    be     obtained     on    application 
Council's     Surveyor,     Council     Offices,    South-street, 
Earnlc 

Tender-  to  be  on  the  prescribed  Formsi,  and  to  be 
delivered  to  Mr.  J.  W.  Wright,  Cle  !.  to  flu  .Council, 
Council  Offices,  South-street,  Farnihani,  no1  late]-  than 
four  o'clock  p.m.  on  Tuesday,  the  25th  day  of  March, 
1913. 

The  Council  do  not  bind- themselves  to  accept    th 

RPBT.  WM.  CASS, 

Siir1 
1     uncil  Offices, 

l-'ai  nhani.     Surrey.  (277) 
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No.  1,105. 


Minutes  of  Proceedings. 


The  Engineer  as 
Arbitrator. 


In    discussing    some    time    ago 
the  position  of  an  engineer  who 
is  called  upon  to  act  at  the  same 
time  as  professional  adviser  to  one  of  the  parties 
to  a  contract    and  as  arbitrator  in  case  of  a  dispute 
arising  under  the  contract   between   his  principal 
and  the  other  party   thereto,    we   had   occasion  to 
refer,  in  a  "Minute"  on  the  subject,  to  the  effect  of 
some  recent  decisions  of  the  courts  on   the  legal 
result  of  an  arbitration  clause  which  embodies  sveh 
an  arrangement.  An  agreement  to  refer  disputes  to 
arbitration  does  not,  of  course, ^operate  to  oust  the 
jurisdiction  of  the  ordinary  courts  of  law,  but  the 
courts  will  not  entertain  an  action  relating  to  any 
matter  so  referred  unless  the  arbitrator  has  given 
a  decision,  or  some  sufficient  reason  can  be  shown 
why  the  matter  should  not  be  referred  in  accordance 
with  the  submission.     There  are  three  main  classes 
of  cases  in  which  it  has  been  held  that  an  engineer- 
arbitrator  ought  not  to  act  in  the  latter  capacity — 
namely,    (1)   if   circumstances   affecting   his  impar- 
tiality ari=e  after  the  contract  has  been   entered 
into  ;  (2)  if,  in  acting  as  arbitrator,  the  engineer 
would  be  judge  in  his  own,  as  distinguished  from 
his  master's,  cause;  and  (3)  if  the  engineer's  per- 
sonal conduct  is  of  the  essence  of  the  dispute.     We 
are   led   to   refer  to  the   matter   again   because   of 
the  case  of  the   Bristol  Corporation  v.   John  Aird 
&  Co.,  which  was  before  the  House  of  Lords  last 
week.        In    that     case    the    respondent     company 
brought    an   action   upon    a   contract   entered   into 
between  themselves  and  the  appellant  corporation 
for  the  construction  of  a  wet  clock  and  other  works 
at  Avonmouth.      The  contract  contained  an   arbi- 
tration  clause,    in   spite  of   which    this  action   was 
brought  to  recover  a  sum  of  about  £171,000  for 
work    done.     The   corporation   sought   to    stay   the 
proceedings  on  the  ground  that  there  was  an  agree- 
ment to  refer  the  matter  to  arbitration  ;  but  the 
House   of   Lords,    confirming  the   decisions   of   the 
lower   courts,    held  that  in   the   circumstances  the 
engineer  ought   not  to  sit  as  arbitrator,   and  that 
the  action  must  consequently  proceed. 

In  the  course  of  his  judgment — fully  reported  in 
the  Times — Lord  Moulton  gave  a  most  interesting 
account  of  the  history  of  the  relationship  between 
arbitration  and  the  courts  of  law  in  this  country. 
Tip  said  that  it  had  long  been  recognised  as  a 
principle  of  the  law  of  England  that  no  man  could 
effectively  withdraw  himself  from  the  protection 
of  the  courts  of  law.  But  submission  to  arbitra- 
tion  had    been    more   and    more   respected    by    the 


Legislature  and  by  the  courts  which  administered 
legislation  during  the  last  half  century.  The  great 
step  which  had  been  given  to  the  present  status 
of  arbitration  proceedings  was  taken  in  the 
Common  Law  Procedure  Act,  1854.  Up  to  that 
time  a  man  could  repudiate  submission  to  arbitra- 
tion, no  matter  how  plainly  he  had  contracted  to 
submit,  the  only  remedy  against  him  being  an 
action  for  damages,  which  might  be  utterly  in- 
effective because  no  damages  could  be  proved. 
Since  1854  matters  had  been  in  a  very  different 
position,  when  the  Legislature  permitted  submis- 
sion to  arbitration  subject  to  the  indirect  decree 
of  the  court — that  was  that  the  court  had  a  dis- 
cretion to  refuse  its  assistance  to  a  person  who 
had  bound  himself  to  go  to  a  domestic  tribunal, 
and  that  nothing  had  happened  which  would  make 
it   unjust  for  him  to  keep  his  bargain. 

In  that  way  the  right  of  the  court  was  preserved, 
and  at  the  same  time  a  contractor  was  bound  to 
keep  the  bargain  he  had  made  as  to  the  settlement 
of  dispute.  Xo  one  who  had  experience  of  the 
great  engineering  works  of  the  last  half  century 
could  doubt  that  no  well-advised  corporation  would 
accept  the  offer  of  a  contractor  to  carry  out  im- 
portant works  which  it  desired  to  execute  without 
having  an  arbitration  clause  in  the  contract,  and 
without  insisting  that  the  engineer  who  was  em- 
ployed to  superintend  the  works  should  be  the 
arbitrator  over  disputes.  He  looked  on  this  arbi- 
tration clause,  from  a  business  point  of  view,  as  a 
substantial  portion  of  the  contract.  The  courts 
had  acted  rightly  in  requiring  that  good  reasons 
should  be  shown  why  that  part  of  the  contract 
should  not  be  fulfilled.  Incidentally  his  Lordship 
remarked  that  clauses  in  the  contracts  for  import- 
ant works  were  getting  daily  wider  and  wider, 
and  so  complex  as  to  be  almost  incapable  of  reason- 
able construction  :  and  it  became  a  matter  of  judi- 
cial discretion  for  the  court  appealed  to  to  take 
the  view  whether  or  not  good  reason  had  been 
shown  why  disputes,  which  wove  themselves  into 
the  whole  execution  of  the  works  and  the  conduct 
of  the  engineer,  should  be  referred  to  arbitration 
or  tried  in  court.  He  agreed  that  the  appeal 
failed. 


The  Treatment  of 
Road  Surfaces. 


As  was  pointed  out  in  a  recent 
Minute,"  the  manner  in  which 
modem    traffic    attacks    a    road 
is  such  as  to  suggest  that  it  may  be  advan- 
tageous to  adopt  in  some  cases  a  method  of  surface 
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renewals  which  will  be  cheap  enough  to  be  done 
as  often  as  may  lie  necessary,  and  will  at  the  same 
time  be  of  the  nature  of  crust  renewal,  and  not  a 
mere  carpeting  or  surface  treatment.  There  i«  a 
tendency  for  a  carpet  to  be  worn  off  when  it  is 
worn  out ;  the  material  is  to  a  great  extent  lost, 
and  the  difference  between  the  remaining  patches 
of  carpet  and  the  exposed  patches  of  the  crust 
proper  leads  to  rapid  wear.  If,  on  the  other 
hand,  a  surface  treatment,  such  as  tarring,  be 
adopted,  we  may  get  similar  effects,  or  we  may 
preserve  the  surface  so  effectively  that  the  crust  is 
never  grouted  from  above  with  fresh  material  or 
its  own  detritus,  its  lumps  are  not  worn  off,  nor 
its  hollows  filled  ;  it  becomes  jolty  or  wavy,  and 
tends  to  a  sudden  breaking  up  or  a  hopelessly 
puddly  condition  of  the  road.  The  difficulty  of 
producing  and  maintaining  a  crust  which  will  sus- 
tain a  large  amount  of  wear  and,  as  it  wears  away, 
continuously  joresent  a  satisfactory  surface,  is,  we 
believe,  by  no  means  so  great  as  is  usually  sup- 
posed. Tt  is,  nevertheless,  desirable  that  the  pos- 
sibilities of  "  armouring  "  and  short-interval  stif- 
fening methods  shall  ho  fully  gauged  by  practical 
trials. 

The  method  which  we  recently  described  is  an 
adaptation  to  modern  main  road  conditions  of  the 
periodic  crust  renewals  which  tend,  under  swift 
motor  traffic,  to  excessive  consumption  of  material 
or,  as  an  alternative,  to  long  periods  of  bad  surface 
conditions.  A  new  surface  is  needed  long  before 
3  in.  of  stuff  has  been  usefully  worn  away.  In  this 
case  the  armouring  is  also  crust  renewal,  but  there 
are  other  methods  which  may  be  called  "  stiffen- 
ing "  methods  or  "  surface  feeding,"  or  may  com- 
Wne  cue  or  both  of  these  effects  with  a  temporary 
carpeting,  the  wearings  of  the  carpel  being  worn 
into  the  crust  proper  to  a  considerable  extent. 
This  combination  of  effects  is  possibly  obtained 
to  sonic  extant  by  one  of  two  methods  recently 
described  in  Engineering  'in, I  Contracting,  and  con- 
sisting in  the  formation  of  a  hard-rolled  carpet  of 
trap-rock  chips  on  and,  it  may  be  presumed, 
partly  in  the  surface  layer  of  a  gravel  road.  The 
screenings  are  first  rolled  dry,  bo  as  to  shake  the 
dust  into  the  chinks  in  the  gravel  crust,  and  after- 
wards ths  carpet  is  rolled  wet  for  grouting  effects 
pnd  consolidation.  If  the  read  is  one  subjected 
to  fast  motor  traffic,  it  is  oiled.  In  the  case  of  the 
uuoiled  road,  it  may  be  suggested  that  a  more 
generally  useful  method,  and  one  specially  applic- 
able to  certain  lands  of  silicioUS  crusts,  would  be 
to  feed  the  gravel  with,  much  thinner  spreading^  of 
chips  at   Fri  quent   intervals. 

The  other  method  of  surface  strengthening  re 
f erred  to  by  our  contemporary  consists  in  first 
treating  an  ordinary  broken  -ton.  road  crust  with 
waste  sulphite  liquor,  half  a  gallon  of  1  to  3  solu- 
tion per  square  yard,  and  next,  after  an  interval 
of  two  or  three  weeks,  oiling  the  road  and  blinding 
it  with  .sand.  Tie  important  Item  i:  i  J  com  e 
the  treatment  with  waste  sulphite  liquor,  which, 
as  a  road  binder,  seems  to  possess  qualities  deserv- 
ing of  the  attention  of  road  surveyors,  Being 
slowly  soluble,  it  keeps  sinking  into  the  crust,  and 
nature  make  it  in  the  meantime  a  dust 
abater,  while  it  5  behaviour  as  regards  crystallisa 
tion,  explained  in  our  issue  of  June  9,  L911,  is 
worthy  of  •  li ■  '  '  'i  ly.  Tins  material 
indeed,  to  be  a  very  promising  •  r,  espe- 
cially in  those  cases  in  which   U itable  on 

account  of  iti  remaining  too  persistently  at  the 
surface.     Thei  'im     dofinil        bjeotion 

to  the  i  ulphite  liquor    hot  so  far  nom 

light    '■  •  •  "mi    nntia 


The  Chingford 
Reservoir. 
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largest  of  storage  reservoirs,  but  will  also  be  one  of 
the  most  simple  and  remarkable  works  for  the  puri- 
fication of  water  to  be  found  in  the  world,  for  it  is 
purification  by  long  storage  that  is  to  be  effected. 
Added  to  this  is  the  fact  that  water  is  being  lifted 
to  the  reservoir  in  enormous  volume  by  silent 
pumps  which  contain  practically  no  moving  parts, 
and  which  have  no  engines  to  drive  them.  It 
seems  that  we  have  at  Chingford  an  example  of 
that  simplicity  and  efficiency  which  shows  the 
skill  of  tlie  engineer  at  its  highest.  Through  the 
courtesy  of  the  Water  Board  officials  we  have  been 
provided  with  the  fullest  information,  including 
detail  drawings,  from  which  the  description  of  the 
work's  contained  elsewhere  in  these  pages  has 
been  prepared.  It  is  almost  superfluous  to  com- 
ment upon  the  construction  of  the  reservoir  dam, 
which  is  practically  a  reproduction  of  the  earth- 
Works  which  already  enclose  the  other  large  reser- 
voirs of  the  Metropolitan  Water  Board,  and 
abundant  evidence  exists  as  to  their  trustworthi- 
ness. From  experience  gained  hiiherto  it  is  to  be 
concluded  that  the  satisfactory  results  of  purifica- 
tion by  storage  will  lie  confirmed  at  Chingford, 
while  from  their  simplicity  and  present  working 
there  is  very  little  room  for  doubl  as  to  the'  satis- 
factory nature  of  the  Humphrey  pumps.  On  the 
contrary,  it  is  probable  that  the  installation  of 
pomps  of  this  new  type  at  Chingford  will  mark 
the  beginning  of  a  new  period  in  the  history  of 
pumping,  for  it  is  evident  that  if  water  can  be 
lifted  a i  Chingford  by  the  direct  pressure  of  gas 
upon  its  surface,  the  same  principle  can  be  applied 
elsewhere.  The  main  fact  in  connection  with  the 
new  pumps  is  that  all  the  intermediate  machinery 
which  generally  exists  between  the  force  of  the 
explosion  and  the  water  to  be  pumped  is  dispensed 
with.  To  have  done  away  with  the  driving  engine 
and  gearing,  cranks,  and  pumps  in  the  ordinary 
sense  of  the  term,at  one  step  is  certainly  a  most 
impressive  feat.  We  have  yet  to  learn  the  extent 
to  which  the  principle  can  be  applied  to  smaller 
pumps,  and  to  higher  or  lower  lifts.  The  earliest 
steam  pump  Mas  one  in  which  the  steam  pressed 
upon  the  surface  of  the  water,  and  the  sole  reason 
why  other  types  of  pump  superseded  Savery's 
engine  was  the  loss  of  power  caused  by  the  con- 
densation of  steam  coming  in  contact  with  the 
water,  but  since  explosive  gas  lias  taken  the  place 
of  steam,  the  old  objection  no  longer  applies,  and 
it  ma\  therefore  be  seen  that  the  Humphrey  pump 
a  return  to  first  principles.  The  only  point  for 
w  onder  is  that  such  an  obvious  fact  was  not  grasped 
before.  It  is  satisfactory  to  remember  that  this 
advance  has  taken  place  in  England:  that  an 
Englii  I;  engineer  has  invented  the  pump  ;  and  that 
i!  has  been  adopted  by  the  greatest  water  autho- 
rity in  the  world,  the  Metropolitan  Water  Board 
of 'London. 


Cast-iron    r, 
Load  Soil  Pipes 


if  is  one  of  I  he  peculiarities 
of  London  government  that  the 
metropolitan  borough  councils 
who  administer  the,  drainage  by-laws  have  prac- 
tically |Ui  voice  in  i  lie  framing  of  them,  the  re- 
pon  'Me  body  for  this  woik  being  the  London 
County  Council.  As  a  result,  an  administrative 
authority  may  be  compelled  to  enforce  a  require 
menl  which  has  been  proved  by  experience  to  be 
undesirable,  the  only  remedy  in  such  a  case  beinj= 
that  of  making  a  representation  to  the  county 
council  to  obtain  I  lie  rescission  of  the  objectionable 
requirement.  This  the  Westminster  City  Council 
■  doing  in  regard  to  the  metropolitan  by- 
law governing  the  material  and  construction  of 
oil  pipes.  The  by-law  in  question  provides  very 
rightly  that,  wherever  practicable,  a  soil  pipe  shall 
ho.  placed  outside  a  building.  The.  materials  per- 
missible  in  such  a  casg  are  either  had  or  cast-iron 

pipi      -   .Hi ii-    in    weight    and   thickness  with 
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crowded  districts  a  soil  pipe  must  of  necessity  be 
placed,  for  at  any  rate  a  portion  of  its  length, 
inside  a  building,  and  the  by-laws  require  that  soil 
pipes  placed  inside  a  building  must  be  formed  of 
lead,  the  use  of  cast-iron  in  such  a  position  being 
not  permissible.  Possibly  when  the  manufactiire 
of  cast-iron  soil  pipes  was  in  its  early  stages,  and 
flaws  in  the  material  were  of  occasional  occurrence, 
the  provisions  of  the  by-law  could  be  justified. 
Now,  however,  when  a  high  standard  of  excellence 
has  been  attained,  in  all  probability  a  cast-iron  soil 
pipe  will  prove  to  be  more  satisfactc  ry,  when  placed 
inside  a  building,  than  one  of  lead.  An  hydraulie- 
rlrawn  lead  pipe  will,  of  course,  for  all  practical 
purposes,  be  flawless  ;  but ,  lead  being  a  compara- 
tively soft  material,  there  is  the  risk  that,  if  un- 
cased, a  lead  pipe  may  have  a  hole  accidentally 
knocked  in  it.  It  is  assumed  that  the  county  council 
will  bo  inclined  to  turn  a  sympathetic  ear  to  the 
representations  of  the  Westminster  authority,  for 
it  is  within  recent  knowledge  that  a  late  chairman 
of  the  county  council  was  compelled  by  a  decision 
of  the  High  Court  to  remove  a  cast-iron  soil  pipe 
that  had  been  placed  inside  a  building  of  which 
be  was  the  owner.  At  the  same  time  useful  weight 
might  be  given  to  the  representation  if  other 
metropolitan  borough  councils  also  declared  in 
favour  of  the.  amendment  of  the  by-law. 


Port  Clasgow 


There  is  so  much  rare  candour 
„f  Lone  about  the  annual  report 
R     ort  which  Mr.  John  lialhday,  sani- 

tary inspector  of  Port  Glasgow, 
has  submited  to  the  town  council  of  that  place 
that  no  excuse  need  be  made  for  drawing  attention 
to  it  here.  Primarily  we  are  told  that  Port  Glas- 
gow, "whatever  her  other  failings  may  be,"  has 
a  scavenging  system  "  that  might  well  be  the  envy 
of  many  a  larger  and  wealthier  town."  All  the 
refuse  from  tenements  is  collected  daily,  all  the 
streets  arc  swept  once  a  day,  and  the  refuse  is 
cremated  within  a  few  hours  after  it  is  collected. 
This  is  admittedly  a  highly  satisfactory  method 
of  dealing  with  the  refuse,  but  it  is,  it  seems, 
subjected  to  such  constant  attack  from  the  thought- 
less and  provocative  action  of  all  and  sundry  that 
Mr.  Halliday  cannot  refrain  from  unburdening  his 
soul  on  the  matter.  Somewhat  in  King  Cambyses' 
vein,  he  alludes  to  contractors'  carts  which  spill 
the  contents  of  their  loads  in  the  streets,  to  house- 
wives who  sweep  passages  after  the  municipal  staff 
have  performed  their  task,  and  to  "  enterprising 
shopkeepers  "  who  use  the  streets  or  footpaths  as 
a  store  for  cases  which,  when  unpacked,  yield  a 
plentiful  harvest  of  packing  material  which,  if 
removed  by  a  breeze,  lightens  the  tradesman's  task, 
and  this  "  counts  for  much  in  these  days  of  bustle 
and  bounce."  In  addition,  there  is  the  workman 
who,  after  mixing  lime  or  cement,  "  leaves  a  con- 
tribution to  the  common  good  "  in  the  roadway, 
and  contractors  who  scatter  engine  ashes  over 
private  and  sometimes  public  streets  as  an  easy 
method  of  disposing  of  such  refuse.  Mr.  Halliday 
has  reserved  a  special  paragraph  of  his  indictment 
for  people  who  thoughtlessly  cause  blocks  in  sewers 
by  allowing  foreign  matter  to  find  its  way  into 
these  receptacles.  These  individuals  prompt  Mr. 
Halliday  to  remark,  almost  despairingly,  "  We  have 
so  many  in  our  midst  who  regard  neither  God  nor 
man,  so  we  cannot  expect  them  to  have  regard  for 
what  belongs  to  a  common  foe."  Finally,  we  have 
Mr.  Halliday  unburdening  himself  as  follows  with 
respect  to  the  early  abatement  of  minor  nuisances: 
"'  A  few  are  learning,  if  only  at  a  snail's  pace, 
that  there  are  other  duties  in  life  that  must  be 
attended  to  than  the  collecting  of  rents,  difficult 
as  that  must  often  be."  Mr.  Halliday  has,  it 
would  appear,  produced  a  report  which  in  so  far 
as  it  is  a  counsel  of  perfection  might,  perchance, 
render  a  cleansing  department  unnecessary,  and 
which  in  so  far  as  it  is  a  moral  essay  is  not  so 
much  edifying  as  novel  and  startling. 


Municipal  Work         A,  very  interesting  paper  was 
in  Leeds  r  ^  W-  T-  Lancashire, 

m.inst.c.e.,  the  city  engineer  of 
Leeds,  at  the -recent  North-Eastern  District  meet- 
ing of  the  Institution  of  Municipal  and  County 
Engineers.  Among  the  greatest  undertakings  of 
the  Leeds  Corporation  in  recent  years  must  be 
reckoned  the  housing  scheme  in  the  York-street 
and  Quarry-hill  areas,  comprising  together  over 
G6  acres  of  fully  built-up  land.  Fortunately,  the 
corporation  were  able  to  carry  out  the  demolition 
and  clearance  at  a  time  when  certain  districts  in 
the  neighbourhood  of  the  condemned  area  had  been 
considerably  overbuilt,  so  that  the  Local  Govern- 
ment Board  found  it  possible  to  relax  their  usual 
requirements  as  to  rehousing.  Another  section  of 
Mr.  Lancashire's  paper  was  devoted  to  an  account 
of  the  pipe  and  cable  subways  which  have  been 
constructed  in  connection  with  certain  new  main 
thoroughfares  in  the  city.  The  cost  of  these  sub- 
ways has  been  upwards  of  £20,000,  so  that  it  is 
hardly  surprising  that  in  certain  quarters  there 
has  been  some  revulsion  of  feeling  against  further 
expenditure  on  this  class  of  woik.  The  authori- 
ties must  be  content  to  wait  until  time  shall  justify 
their  outlay,  and  there  can  be  little  doubt  that 
after  the  lapse  of  a  few  years  the  avoidance  of 
the  necessity  for  breaking  up  main  streets,  with 
it  s  accompanying  inconvenience  and  expense,  will 
be  looked  upon  as  ample  compensation  for  the  cost 
now  being  incurred  in  the  pursuit  of  a  far-seeing 
policy.  Other  matters  dealt  with  by  Mr.  Lan- 
cashire (whose  paper  will  be  found  in  another 
column)  included  street  widenings  and  improve- 
ments, town  planning,  and  the  local  procedure  in 
the  laying  out  of  new  estates. 


A  Sewage 
Nuisance. 


Considerable  difficulty  has 
been  caused  in  connection  with 
the  disposal  of  the  sewage  in  the 
Brownhill  urban  district  owing  to  the  leakage  of 
water  from  the  subsoil  into  the  sewers.  So  long  ago 
as  October,  1911,  an  injunction  was  obtained 
against  the  urban  district  council  to  restrain  them 
from  allowing  sewage  to  escape  from  the  collecting 
tank  into  the  Ford  Brook.  This  injunction,  however, 
was  suspended  for  four  months  in  order  to  give  the 
council  an  opportunity  of  installing  a  more  efficient 
means  of  dealing  with  the  sewage.  New  pumps 
were  installed,  but  these  have  not  proved  effective 
in  abating  the  nuisance  complained  of  owing  to 
the  ingress  of  subsoil  water  during  long  periods  of 
wet  weather.  Further  proceedings  have  therefore 
been  taken  against  the  council  for  the  purpose  of 
enforcing  the  injunction.  There  was  a  conflict  of 
evidence  as  to  the  continued  existence  of  the  nui- 
sance, it  being  alleged  on  the  one  side  that  the 
brook  was  filthy,  and  on  'the  other  that  it  was 
clear  and  capable  of  supporting  fish  life.  Mr. 
Justice  Swinfen  Eady,  however,  was  satisfied  that 
the  nuisance  still  arose,  and  on  the  council  giving 
an  undertaking  to  keep  the  pumps  working  day 
and  night,  as  far  as  practicable,  he  ordered  the 
motion  for  a  sequestration  to  stand  over. 


The  Words 
"  Aephait "  and 
"Bitumen,"  and 
their  Meanings. 


As  a  contribution  to  the 
settlement  of  the  question  of 
the  proper  use  of  the  terms 
"  asphalt  "  and  "  bitumen  "  we 
have  prepared  an  article,  which 
will  be  found  in  another  part  of  this  issue,  in  which 
we  make  suggestions  as  to  how  the  scope  and 
limitations  of  each  word  should  be  decided.  This 
article  was  written  after  a  careful  study  of  the 
letters  on  the  subject  which  we  have  published  : 
but  if  any  of  our  correspondents  think  that  we 
have  failed  to  attach  due  importance  to  considera- 
tions which  he  has  put  forward,  we  shall  be  glad  to 
have  our  attention  called  to  the  point.  The  matter 
seems  to  be  quite  a  simple  one,  and  the  approach- 
ing road  congress  would  seem  to  provide  an  excel- 
lent opportunity  for  coming  to  some  general 
ment  as  to  the  use  of  these  words. 
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London's  Water  Supply. 


KING   INAUGURATES    NEW    RESERVOIR    AT    CHINCFORD :    FULL    DESCRIPTION   OF    THE  WORKS. 


The  great  new  reservoir  of  the  Metropolitan  Waiter 
Board  at  Chingford  was  formally  inaugurated  on 
Saturday  afternoon  last  by  the  Kins,  the  Queen  being 
al>o  present  at  the  ceremony. 

Their  Majesties  readied  Chingford  at  half-past  four, 
and  were  received  by  the  chairman  of  the  board, 
Mr.  E.  B.  Barnard.     Replying  to  an  address  from  the 


chief  engineer  to   the    hoard,    and    Mr.    Barnard.     A 
stone  commemorating  the  completion  of  the  reservoir 
was  unveiled,  and  subseqiiently  their  Maje 
conducted  over  the  pump-house,  leaving-  at  half-past 
five   for  Buckingham   Palace. 

In  1893  a  scheme  -bowing  the  capability  of  the  Lee 
to  yield   additional  water  was   laid  before  the   Royal 


Plan  of  Chingfoud  Reservoir. 

(Scale  3  inches  to  a  mile.) 


Water  Board,  the  King  said  the  citizens  of  London 
would  do  well  to  remember  that,  after  three  centuries 
they  .-till  owed  a  debt  of  gratitude  to  the  Lee  for  the 
remarkable  purity  of  their  water  supply.  The  large 
sums  which  the  Metropolitan  Water  Board  had  found 
it  neces-ary  to  spend  in  new  works  bore  witness  to 
the  magnitude  of  their  task,  and  it  was  easy  to  realise 


Commission  on  Water  Supply  by  Mr.  William  Booth 
Bryan,  m.inst  c.e.,  who  was  then  the  engineer  to  the 
company  and  is  now  the  chief  engineer  of  the  Water 
Board.  This  scheme  showed  a  chain  of  reservoirs 
extending  northwards  up  the  Lee  Valley  from  Wal- 
thamstow  to  Enfield  Lock;  it  included  the  construc- 
tion of  six  new  reservoirs  and  the  raising  of  the  level 
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which  fell  on   tb  ■  msible  for 

the   policy  and   ao\  I    great   under- 

go   justly   proud   of   the    ''■ 
which   •..  ndid   moniimi        bo   I ;'"   an 

their   offioeis,    the    skill    of    t!  ■■■_■         rs,    and    the 

industry  of  their  workmen. 

His     Maj1  airted      th       pumping 

machinery,  at  the  same  time  naming  the  reservoir 
"King  George's.  Reservoir."  The  King  and  Queen 
stood  for  some  time  watching  the  water  issuing  from 
the  five  outh  I  talking  with  Mr.  Bryan,  the 


of  an  existing  one  by  Oft.  In  the  following  year 
Parliament  authorised  the  construction  of  the  firsl 
instalment  of  this  scheme,  and  in  1897  a  second  in- 
stalment    was     sanctioned;     all     these    have     been 

I  and  ':'  u  fojc  -"in..:  j  ears.  In  1900  ih 
pany  accptircd  powers  for  the  completion  of  the 
scheme  by  constructing  the  last  two  of  the  series, 
with  a  capacity  of  5,400  million  gallons,  and  .though 
they  proceeded  to  acquire  some  1,000  acres  of  land 
for  the  purpose,  the  decision  of  Parliament  in  1902 
thai    the  London  water  undertakings,  should  lie  dan 
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Peered  bo  the  Metropolitan  Water  Board  una\ 

I  the  construction  of  the  works,  and  it  was 
a  id  April  11,  1908,  that  the  first  sod  of  the 
Chingford  reservoir  was  oul  bj  Mr.  E.  B.  Barnard, 
;hi  Ptese  id  chairman  of  the  bo&Dd,  who  was  at  that 
'■'"•■■  ehainman  of  the  Works  and  Store?.  Con: 
'  exvoir  is  til  i    no      northerly  of  tlie  re     n  • 

which  Mr.  Bryan  proposed  to  the  Royal  Comm 


1  NTAKE     FROM      i .'  I  \  i  IB     LEE. 

and  the  last  bint  one  oi  those  reservoirs    to   be  con- 
bed. 
In    constructing    reservoirs    in    the    provinces    the 
object   in  view  is  usually  acoomplis 
dam   across,  a   moorland  valley.    Such   n    solution  is 
H"'  i'    tctieable  in  the  oase  of  London,  for  the 
tha,1    suitable  valleys  are  non-existent,  or  are   imade- 
",'•<    In    supplied    with   wal   •■■    T'< 
seek  out   a  tract  of  land   upon   a   bed   of  im 

'  a  river  of  adequate  flow.    This 

land  is  bh   i         losed  with  a  waterproof  wall 

of  clay  or  puddle   many  feet  thick,   extending  down- 


FOEEBAY    AND    OUTLET    Toy 

wards  to  a  waft  1 1 iyht  union  with  the  underly 
and  upwards  to  a  height  above  the  top  water  level  of 
the  intended  reservoir.  This  wall  of  clay  is  then 
supported  on  each  side  witli  a  siLoping  bank  of  earth, 
the  internal  bank  being  covered  with  stone,  brick  or 
oenienit  in  order  to  resist  wave  action.  Such  in  out- 
live method  adopted  at  the  Chingford  reservoir. 

The  extreme  length  of  the  reservoir  at  water  line 
is  1  mile  1,100  yds.  and  it  has  a  capacity  i 
3,000  million  gallons;  the  area  occupied,  including 
banks,  is  about  500  acres;  the  top  water  area  is  41G 
and  the  length  of  'the  embankment  4V  miles. 
A  short  embankment  has  been  thrown  across  the 
centre  to  prevent  excessive  wave  action  during  high 
wind?.  This  embankment  has  three  openings,  giving 
cess  for  water  to -each  side. 

The    maim    hunks    of   the    reservoir    contain    about 

0   cub.   yds.    of    earth,    &c,    oi    which  253,000 

cub.  yd  -  oi    puddle—  i.e.,  clay.    The  inner  banks 

are  lined  with  about  105,000  sq.  yds.   of  concrete   and 

brick  paving. 

The  reservoir  will  be  filled  from  the  northern  end 
with  water  pumped  from  the  river  Lee.  This  water 
will  be  stored  in  the  reservoir  for  a  considerable 
period,  and  after  this  the  water  will  flow  through 
regulating  towers    into   a    tunnel,    and    then    along    a 


channel  nearly  2  miles  in  length  to  the  existing  dis- 
tributing basin  adjoining  the  Chingford  Mill  pumping 
station,  thence  by  existing  channels  to  the  chain  c-f 
reservoirs,  twelve  in  number,  constructed  under  the 
earlier  Acts  of  the  East  London  Waterworks  Company. 
The  outlet-  fr bh  =e  reservoirs  a      i  c    d   I  -  a 

pen  channel  aboul  2,100yds.  in  length,  which 
conducts  the  water  to  the  beds  at  Lee  Bridge,  where 
it  is  filtered  and  thence  pumped  into  the  district. 

The    river    Lee,    which    ran    longitudinally    through 
i lie    site    of    the    actual    reservoir    works,    has    been 

l  into  the  new  channel  3i  miles  long,  and  ex- 
tending from  a  point  north  of  the  reservoir  near  to 
Enfield  Lock  to  the  Chingford  Mill  pumping  station. 
I  ins  diversion  was  one  of  the  first  parts  of  the  work 
undertaken,  and  has  been  of  the  greatest  utility  dur- 
ing the  construction  of  the  reservo  i  effici- 
ently carried  off  all  the  winter  floods   and    saved   the 

r  works   from  inundation. 
An  intercepting  channel  3',  mil   -  :n  length  has  also 
1,1  ''    ,'"11-1 ;  uoted  for  the  | pse  of  colh 


Riveb  Lee  Diversion,  from  Centre  of  Eastern 
Embankment. 

water  from  the  eastern  side  of  the   valley  and  dis- 
charging it  to  waste  into   the   river   Lee    beloA     the 
intakes. 
In  its  journey  of  2  miles  from  the  res  r  to  the 

ning  basin  the  stored   water   :\s  therefO] 
tected  from  pollution  by  the  intercepting  channel  on 
the  easl  and  the  river  diversion  on  the  west. 
In   substitution   for  the  old  and   inconvenient    Lee 

V;dley-rond,  which   was 'covered  with   water   in   0 1 

been    constructed   across   the 
and    I  - 
can      [  b     in  •  ■      the  river  Lee  diversi 


River  Lee   Diversion,  Load  Bridge,  O'tjtu  c 
Channel  and  Intercepting  Channel. 

outlet  channel  and  the  intercepting  channel.    Occu- 
pation b 
waterways  at  various  points. 

THE    "HUMPHREY"    PUMPS. 

The-  pumping  station  is  at  the  north  end  of  the 
reservoir,  and  unusual  interest  attaches,  to  it  by 
reason  of  the  fact  that  the  pumping  plant  employed 
is  unique  in  waterworks  construction,  consisting  as 
it  does  of  an  installation  of  "Humphrey"  pumps, 
in  which  the  action  of  the  internal  combustion 
cylinder  i-   directly   applied    to   the    i  ii 
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The  pumps  have  been  designed  by  the  inventor,  Mr. 
il.  A.  Humphrey,  m  inst  ci:..  of  the  Pump  and  Power 
Company,     Limited,     and     constructed     bj      M 
Siemens     Brothers'     Dynamo     Works,    Limited,    o 
London  and  Stafford. 

Tli,'  great  economy  of  these  pumps  results  from  the 
employment  of  the  internal  combustion  principle, 
ami   as   the   explosion    takes   place    in   direct   canted 


Balance    Gates     w    Soux-h    I .  •. u   of    Rivion    I ,ee 
Di\  i  asio.v. 

with  the  water  to  be  lifted,  there  are  no  bran  mi     ion 

I"--;  -.    and    the    apparatus    i-    of    the      nop!.-:    po    -ililr 

coruEitu  notion. 

Each   pump  may  be  looked   upon  as  a   ■ 
and  pump  combined,  but  without   piston,  cr 
connecting   rod,  ccankishaft,  flywheel,   bearing 

ing  or  stuffing  b  etes.    All  these  parts  i id   in  oadi 

nary    pump*  are   dispensed    with    in    the   Humphrey 
pump. 

Tine   five   Humphrey    pumps    erected   al    the   Ching- 


chamber  and  an  open  top  water  tower  respectively. 
The  parts  thus  connected  are  nearly  mil  of  water, 
forming'  a  'navy  mass  oi  column,  which  is  made  to 
under  the  ai  i  in  of  the  i  splosion.  This 
oscillation  is  quite  free,  and  i  ei  ui  -  in  su  h  a  manner 
that   the   movem  ml    oi     Ik      ,'al   i    cause     I  lie    intak 

of  a   fresh   combustible   mi  s  ture,   the   i  om    ressi it 

the  mixture,  i !;,-  i  splo  don  and  expansion  w  h 


Distributing   Basin    •.  i    End  oi    Outlet  Channel. 

the  power  stroke    and  the  exhaust  of  burml  product 
There  are  thus  four  primary  movements  of  the  water 
during   each    cycle,   two    being    from   the   combu  tion 
chamber  towards  the  tower  and  two  in   the  oppo 
tion. 
i  1 1       i '  mmp     is  d in    to  the  us*    of  the 

turn  acquired  bj   the  mo\  ing  qui  ss  oi  watei .  for 

;i mininin    which    enablee    the    outward 

,;ol'  of  the  water  under  the  action  of  an  explosion 

tinue  i he  expansive  force  &i  the  ga    ■-  b   - 

Hi.  lid    .hi  I  i  hu     to  draw  in  scavenging  air  and   to 


Tap    Bank     Lev/      7J    3.                               e      0   D 
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lord  reservoir  Include  four  largd  units  and  a  smaller 
one.  Each  targe  unit  i-  capable  of  delivering 
40,000,000  gallons  of  water  per  day.  The  small  pump 
is  of  one-half  tlhat  capacity,  and  the  total  installation 
will  therefore  deliver  180,000,000  gallons  per  twenty- 
fuur  hours. 

The  action  of  the  pump  can  Ix  best  understood  by 
picturing  a  horizontal  pipe,  connected  by  two  bends 
at    its   end-    w.th    a    vertical    closed    top    combusts  n 


cause   the    intake   of   fresh    wal   c   from    the   low    level 
during  the  first  outward  stroke.     On  the  first  inward 
troke,   Which   takes  place  under  the   head     ,.   which 
the    water   has   been   lifted,   the  column   ol    water    is. 
i    i;i    acquire    velocity    and    tnu  run    white 

merely   exhausting    the    buxul    ■  ..  .  nd     the«    the 

momentum  is  utilised  to  compress  a  cushion  oi 
scavenging  air  imprisoned  in  the  top  of  the  combus- 
tion  chamber  above  the   exhaust  valves.    Energy    is 
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thus  stored  in  the  eompresped  cusibion,  and  this 
. ■ndiion  expands,  giving  the  second  outward  stroke, 
and,  again,  ill  is  the  momentum  which  us  relied  upon 
to  carry  the  water  column  faT  enough  to  draw  in 
behdnd  ft  a  fresh  mixture  of  gas  and  air.     The  second 


The  only  working  parts  are  the  valves,  and  of  these 
the  admission  valves  for  combustible  mixture  and  the 
exhaust  valve-,  for  burnt  products  are  placed  in  the 
combustion  chamber,  and  the  valves  for  admitting 
hv-h    water    arc    placed    eJrcumfercntially     round     a 


return  stroke  now  takes  place  and  the  explosive  mix- 
ture is  compressed,  and  once  more,  owing  to  momen- 
tum, the  eompre-sion  pressure  far  exceeds  that  which 
would  be  due  to  the  static  head  of  the  liquid,  and 
thus  permits   a   high   thermal  efficiency. 


vertical  valve  box  situated  between  the  combusti*  p 
chamber  and  the  bend  which  connects  to  the  hori- 
zontal pipe.  . 

To  give  some  idea  of  the  siae  of  one  ot  the  larger 
pump",   it  may  be    mentioned    that    the    ooml 
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chamber  and  valve  box  are  both  7-ft .  diameter,  and 
the  bend  connecting  them  with  the  horizontal  pipe  is 
7-ft.  diameter  on  one  face  and  6-ft.  diameter  on  the 
other  face.  The  horizontal  pipe  is  6-ft.  diameter 
throughout,  and  the  vertical  tower  at  the  other  end 
gradually  increase-  in  the  shape  of  an  inverts 
until  it  is  15-ft.  diameter  at  the  top.  If  a  person 
fr.  m  end  to  and  inside  the  apparatus,  lie 
would  find  a  perfectly  clear  and  unobstructed  water- 
way, and  it  would  look  more  like  a  big  empty  pipe 
thnn  a  piece  of  machinery. 

On  each  explosion  in  otiie  pump  12  tons  of  water 
will  be  taken  out  of  the  River  Lee  and  delivered  into 
the  reservoir. 

The  best  popular  conception  of  the  apparatus  is 
that  of  a  huge  swinging  pendulum,  formed  of  the 
mass  of  water,  which  moves  to  and  fro,  but  always 
in  such  a  manner  that,  at  each  cycle  12  tons  of 
water  leave  the  apparatus,  at  the  high  level,  while 
12  tons  of  fresh  water  enter  at  the  low  level  to  take 
its  place. 

The  pumps  can  be  stopped  and  started  instantane- 
ously by  merely  controlling  a  sw:tch  on  the  electric 
ignition  circuit,  so  that  it  is  possible  to  have  all  five 
pumps  at,  rest  one  moment  and  yet  all  working  at 
fu1!  load  half  a  minute  later. 

The  reservoir,  river  d'vers:on.  bridges,  roads  pump- 
house.  cottage1,  and  othc-  buildinsrs  and  works  were 
devsmed  by  the  Water  Board's  chief  engineer,  Mr. 
William  Booth  Bryan,  member  of  the  council  of  the 
Institution  of  C;v'l  Engineers,  and  have  been  con- 
structed under  his  supervision  by  Me-srs.  Charles 
Wall,  Limited,  contractors  to  the  board. 

The  cosjf  of  the  works  amounts  to  some   £550,000. 

NEW    WORKS    REQUIRED. 

The  task  of  the  board  in  keerrng  pace  with  the 
ever-inereasinsr  demand  nece-sar'lv  involves  constant 
earrtal  expenditure.  This  has  already  amounted  to 
near'y  £3  000  000  since  the  waterworks  passed  under 
public  control  in  1904.  and  hais  added  50  per  cent  to 
the  storage  capacity  by  raising  it  to  13  000  milh'on 
gallons.  The  board  are  now  oocnp'ed  with  the  buiM- 
in?  of  two  o'her  reservoirs  at  Littleton.,  in  the  Thames 
Wley.  which  will  agan  increase  their  ^forage  by 
7  000  nrrllion  ga^ons.  at  a  co"t  of  £1  600  000  being 
part  nf  a  loan  of  £4100  000  for  the  execution  of  works 
and  *be  p"roha-e  of  lands  authorised  by  Parliament 
in  1911.  Power-  are  also  possessed  for  a  further 
re-ervoir  at  Stames.  and  fo-  the  final  one  in  the  Eart 
London  Company's  Lee  Valley  scheme:  wtr'le  sanc- 
tion is  beinsr  sought  in  the  present  session  of  Parlia- 
ment, for  various  works  in  Kent. 


Glasgow  Water  Supply. — The  AVater  Committee  of 
Glasgow  have  agreed  to  recommend  the  corporation  to 
apply  for  Parliamentary  powers  to  include  Loch  Voil 
and  Loch  Doine  in  the  area  of  water  supply.  The 
scheme  involves  the  raising  of  these  two  Balouhidder 
lochs  between  30  ft.  and  40  ft. ,  the  construction  of  a 
dam  at  the  east  end  of  loch  Voil,  and  of  an  aqueduct, 
from  the  west  end  of  the  valley  and  thence  through 
the  hills  to  Loch  Katrine,  a  distance  of  between  5  and 
6  miles.  When  completed,  which  it  is  expected  to  be 
eight  ven-  hence,  the  scheme  will  increase  the  avail- 
able daily  water  supply  of  Glasgow  by  from  40.000.000 
to  50.000  000  gallons,  bringing  up  the  total  supply  to 
about  130.000,000  gallons  per  day. 

The  Roads  Improvement  Association —  Mr.  Robert 
Todd  presided  at  the  March  meeting  of  the  coun- 
cil of  the  Roads  Improvement  Association,  held 
on  the  13th  inst.  The  annual  general  meeting 
was  fixed  for  April  17th,  at  15  Dartmouth- 
street,  Westminster,  S.W..  at  4.30  p.m.  The  draft 
annual  report  and  statement  of  accounts  for 
1912  were  approved  for  submission  to  membership. 
A  leaflet  is  to  be   prepared  for  the   use  of  roadmen 

-imple  and  clear  rules  for  carrying  out  read- 
tarring  work;  a  number  of  complaints  of  unsatisfac- 
tory remit-   of  tarring   have   been   traced   t-i   lack  of 
,  i  '        ngagi  d  on  the  work. 
The  on  xoessive  oai  all,  on  a 

number   of   streets   and   road-    was   again   di  en    ed 
and   it   was   resolved   that  tie 

memorandum  =ett:ng  out  road  users'  views  upon  Hi  - 
subject.     Special  action  i-  to  be  taken  whenever  roads 
are   b'-ing  resurfaced  to  brimr  the  desirability  or   re- 
ducing the  camber  prominently  before  the  resp 
author;t:es.    Counsel  is  to  be  br'efed,  on  behalf  of  the 

•on,  in  support  of  the  application  of  the  Cor- 
poration of  Croydon  to  raise  the  £20,000  nea 
carry  through  the  relief  road  scheme. 


SOME  RECENT  PUBLICATIONS. 


The  Elements  of  Heating  and  Ventilation.  By 
A.  M.  Greene,  junr.  Price  10s.  6d.  nett.  London: 
Chapman  &  Hall.  Limited. 
Tin-  time  has  long  since  gone  when  architects  and 
■  were  content  to  deal  with  problems  con- 
cerning the  warming  and  ventilation  of  buildings  by 
purely  empirical  methods",  and  such  quest  ;ons  are 
now  invariably  dealt  with  on  strictly  scientific  lines. 
This  book  will  therefore  be  welcomed  by  heating  and 
ventilating  engineers,  inasmuch  as  the  author  has 
brought  together  in  one  small  volume  the  necessary 
data  from  which  to  design  a  heating  and  ventilating 
system  for  any  building.  The  various  methods  of 
heating  and  ventilating  are  discussed  in  considerable 
detail,  and  there  are,  in  addition,  excellent  chapter- 
on  Loss  and  Gain  of  Heat,  Methods  of  Calculating 
Heat  required  for  Rooms,  and  Temperature  Control. 
The  text  is  illustrated  by  many  very  clear  diagrams, 
and  there  is  much  information  which  has  been 
arranged  very  conveniently  in  tabular  form.  As  a 
logical  and  well  arranged  treatment  of  the  subject 
Mr.  Greene's  book  has  much  to  reeommend  it,  and 
those  who  are  interested  in  this  important  branch  of 
design  would  do  well  to  study  it  carefully. 


"  The  Surveyor  "  Book  Department. — Our  readers 

are  reminded  of  the  facilities  afforded  by  this  de- 
partment for  the  prompt  supply  of  technical  and 
scientific  books,  a  selected  classified  list  of  which 
will  be  sent  post  free  to  any  applicant.  Address  the 
Manager.  Book  Department,  24  Bride-lane,  Fleet- 
street,  E.C. 


Royal  Charter  to  Scottish  Surveyors — The  Society 
of  Ordained  Surveyors  and  the  Glasgow  Institute  of 
Measurers,  who  have  amalgamated  under  the  t:'tle  of 
"  The  Faculty  of  Surveyors  of  Scotland,"  have  been 
granted  a  Royal  Charter  with  the  right  to  the  members 
to  style  themselves  "  Fellow  of  the  Faculty  of  Sur- 
veyors "  and  to  use  the  letters  "  F.F.S." 

Change  of  Address.— Messrs.  Herbert  Morris.  Ltd., 
Empress  Works.  Loughborough,  have,  owing  to  the 
rap;d  growth  of  their  business  in  the  metropolis,  under 
the  management  of  Mr.  F.  H.  Jeens,  removed  their 
London  office  from  Norfolk-Street,  Strand,  to  39  Vic- 
toria-street, S.W.  Their  new  telephone  number  is 
740  Regent  and  their  telegraphic  address  "Comorris. 
Vic,  London." 

London  Sewer  Accident — While  endeavouring  to 
locate  an  escape  of  gas,  an  employee  of  Kensington 
borough  council  wa.s  asphyxiated  and  four  other  men 
were  rendered  unconscious  in  a  sewer  in  Pembridge- 
street,  Nottdng-hill,  on  Tuesday,  and  in  the  work  of 
rescue  two  firemen  also  lost  their  lives.  The  sad 
occurrence  was  reported  to  the  eo'imty  council  at,  their 
meeting-  during  the  afternoon,  the  chairman  of  the 
Main  Drainage  Committee  Mr.  J.  H.  Hunter  stating 
that  the  men  were  overtaken  by  sewer  gas.  The  sewer 
was  a  local  one  and  not  strictly  under  the  jurisdic- 
tion of  the  council.  In  addition  to  the  two  firemen 
who  had  lost  their  lives  two  others  were  serously  in- 
jured. Mr.  Hunter  said  he  was  sure  that  every  mem- 
ber of  the  council  wou'd  receive  the  news  with  the 
deepest  sorrow.  The  chairman,  Mr.  Cyril  Cobb,  also 
expressed  the  grief  of  the  council  at  the  terrible  acci- 
dent and  their  sympathy  with  the  relatives  nf  those 
who  had  lost   their  live-. 

Association     of     Bituminous     and     other     Paving 

Materials  Manufacturers The  first  annual  dinner  of 

lv  was  held  at  the  Westminster  Palace  Hotel 
on  Tuesday,  the  11th  instant,  when  the  chairman  of 
the  counc'l.  Mr.  F.  E.  Br'stowe,  presided  in  the 
:i!i  ence  abroad  of  Lord  Montagu,  the  president  Sir 
Gibb  chairman  of  the  Road  Bon-d.  and  other 
pnl. lie  representatives  were  present.  Mr.  Bristowe, 
the  chairman,  explained  the  aims  and  objects  of  the 

inion.    which     were,    he     sa;d.    for     mutual     00- 

ra  on  and  the  advancement  of  the  good  roads 
movement,  adding  thai  they  constituted  in  no  en>» 
a  trade  organisation.  In  replying  to  the  toasit  of 
"Tie1  VisUors,"  Sir  Geo.  G:bb  made  special  reference 
to  the  policy  of  the  Road  Board  and  to  its  attitude 
with  respeel  to  new  materala  for,  and  new  methods 
of,  road  construction.  They  desired,  he  said  to  re- 
experimental  work  in  regard  fo  them  by  road 
i  ed    by   manufacturers   and   contractors. 

•  Any  nf  the  publications  reviewed,  or  referred  to  as  receiver!,  will  he 
forwarded  by  the  ft.  Bride's  Press,  Ltd.,  on  receipt  of  published  price 


Maech  21.  11)13 


AND    COUNTY     ENGINEER. 


505 


Asphalts  and  Bitumens. 

THE  NEED   FOR   USING  A  SUFFICIENT  NUMBER   OF  SUITABLE  WORDS. 


The  discussion  which  lias  been  taking  place  in 
-•in-  enrre-pondenee  columns  with  respect  to  the 
meanings  of  the  words  "  asphalt"  and  "  bitumen  "  has, 
we  think,  prepared  the  way  for  a  general  agreement 
as  to  the  meanings  which  should  be  attached  to 
w  ords. 

Hie  fad  which  has  first  to  be  recognised  is  that 
both  words  have  been  used,  rommerciaJly,  to  describe 
materials  containing  as  the  essentia]  substai 
mixture  of  hydrocarbons  which  comes  under  the 
chemist's  definition  of  "bitumen."  and.  in  addition, 
a  proportion  of  mineral  matter.  The  latter  may  be  in 
large  proportion,  as  in  the  case  of  rock  asphalts,  or 
in  quite  a  small  proportion,  as  in  the  case  of  such 
materials  as  Trinidad  Lake  asphalt.  The  second 
fact  is  this.  When  a  material  which  is  one  of  the 
wide  class  above  referred  to  contains  a  large  propor- 
tion of  the  mixture  of  hydrocarbons,  it  is  sometimes 
called  "bitumen."  For  instance,  the  material  already 
alluded  to  a=.  Trinidad  Lake  asphalt  is  sometimes 
called  Trinidad  lake  bitumen.  The  third  fact  is 
'tint  viiriO'Uis  materials  produced  by  the  treatment  of 
products  found  in  natural  deposits,  by  adding 
mineral  matter  to  them,  or  by  the  mixture  of 
of  them  in  different  proportions,  are  called  asphalts, 
with  various  adjectives  which  give  some  further  in- 
formation as  to  their  nature.  The  fourth,  and  last, 
of  these  preliminary  considerations  is  that  various 
mixtures  of  artificially  produced  bituminous  sub- 
stances with  mineral  matter — such  as  coal-tar  and 
pitch  mixed  with  sand  and  gravel— are  often  called 
asphalt. 

Now.  the  chief  difficulty  in  the  way  of  a  practical 
settlement  of  the  matter  is  the  reluctance  of  the  per- 
sons concerned  to  use  a  sufficient  number  of  words  to 
convey  the  fact-,  and  to  indicate  the  natures  of  the 
materials  alluded  to.  Suppose  that  a  golfer  tried  to 
play  his  game  with  two  clubs  only — a  cleat  and  a 
putting  iron,  say — we  should  think  him  a  foolish  man 
if  he  wasted  time  in  argument  as  to  which  was  the 
driver,  which  the  lofting  iron,  and  which  the  mashie. 
He  would  be  trying  to  fit  words  and  fact-  to  suit  his 
limited  equipment,  instead  of  providing  an  equip- 
ment to  suit  the  conditions.  It  would  be  even  worse 
if  he  used  a  croquet  mallet  from  time  to  time,  and 
argued  on  the  question  whether  it  was  or  was  not  a 
golf  club  when  used  for  the  same  purpose.  Now,  if 
engineers  try  to  make  two  words  serve  all  their  pur- 
poses in  describing  or  alluding  to  the  materials  to 
which  we  are  referring,  they  will  involve  themselves 
in  difficulties  of  the  same  kind  as  those  confronting 
oxir  imag:nary  golfer.  Tar  paving,  pitch  concrete, 
tar-pitch  concrete  or,  generally,  bituminous  concrete, 
correspond,  in  this   sense,  to   the   croquet  mallet--,  of 

the   golfer;    good  mallets,   but  not   golf   club.-;    g 1 

paving,  but  not  asphalt.  If  we  use  the  word 
"asphalt"  for  a  concrete,  we  shall  want  another  word 
for  asphalt  as  a  binder  for  broken  stone  road  crusts. 

We  must  have  a  word  to  describe  the  homogeneous 
materials,  such  as  those  found  in  a  natural  state 
It  is  equally  clear  that  we  must  have  a  word  to 
describe  the  mixture  of  hydrocarbons.,  which  is  an 
essential  element  of  such  materials,  but  is  also 
capable  of  hav'ng  a  separate  existence.  Since 
chemists  call  it  "  bitumen,"  that  is  probably  the  bect 
word  we  can  use.  Only  in  the  last  resource  should 
a  new  wed  be  made.  The  chickens  of  language  can 
be  beheaded,  but  they  do  not  die;  and  it  is  a 
horrible  thing  when  the  headless  bird--  come  home  to 
roost. 

Another  important  fact  with  regard  to  the  develop- 
ment of  language  is  that,  as  life  becomes  more  com- 
pleted, different  words  used  to  describe  the  same 
thing  can.  when  the  thing  multiplies  its  meanings. 
be  severally  used  to  describe  the  several  things.  For 
instance,  "gate"  and  "road"  have  both  been  used 
for  a  thoroughfare,  but  one  now  means  a  very  short 
thoroughfare,  or  the  barrier  across  it,  and  the  other 
means  a  long  thoroughfare.  So  it  does  not  matter 
at  all  that  the  words  "pitch"  and  "bitumen"  used 
to  be  appl:ed  to  the  same  thing;  each  can  now  mean 
a  different  thing,  or  one  may  be  general  in  its  appli- 
cation, the  other  precipe.  Language  usually  changes 
of  itself  but  we  may  give  a  push  to  the  changes  now 
and  then;  and  such  a  push  is  needed  in  the  present 
case. 

If  no  one  wants   the   word   "pitch"  for   a    natural 


bitumen  already  called  "pitch,"  we  can  use  the  word 
for  artificial  products,  and  "bitumen"  for  natural 
products;  or  we  could  do  so  if  we  had  not  need  of 
a  general  word  for  both.  As  such  a  need  seems  bo 
be  felt,  and  we  are  already  tied  by  the  use,  in  both 
senses,  of  the  word  ''bituminous/'  we  must  fall  back 
on   the  two  adjectives    "  .rtificial"  and  "natural." 

Next  let  us  recognise  the  fact  that,  having  the  two 
words  "asphalt"  and  "bitumen,"  these  will  serve  us 
best  it  we  separate  them  completely  from  each  other, 
Since  "bitumen"  is  already  used 'of  the  mixture  of 
hydrocarbons,  let  us  clear  the  word  "asphalt"  from 
this  meaning,  leaving  it  free  for  another  purpose,  as 
bhe  general  word  for  the  materials  as  found  in  their 
natural  state.  Should  any  of  these  materials  con- 
tain more  than  a  certain  percentage  (to  be  agreed 
upon)  of  bitumen,  it  may  be  called  "  bitumen." 

The  giving  up  of  this  term  in  the  case  of  a  material 
not  having  a  sufficiently  high  percentage  of  hydro- 
carbons may  involve  some  sacrifice  on  the  part  of 
individuals,  who  may  be  appealed  to  to  make  the  sac- 
rifice in  the  interests  of  the  profession  and  the  public. 

It  may  be  proposed,  then,  that  the  word  "asphalt" 
may  be  used  to  describe  such  of  the  materials  of  the 
class  to  which  we  are  referring  as  are  found  in 
natural  deposits,  or  are  made  by  combination  of 
several  such,  or  by  the  addition  of  mineral  matter 
in  a  finely  divided  or  amorphous  state;  the  word 
"  natural  "  being  prefixed  to  imply  that  nothing  has. 
been  added  to  the  material  and  nothing  done  to  it, 
the  term  "natural,  refined"  being  used  to  denote 
that  the  material  has  been  treated  without  the  addi- 
tion of  anything,  and  "  treated,"  say,  to  denote  treat- 
ment which  may  'include  the  addition  of  artificial 
materia!-. 

The  word  "bitumen"  can  then,  as  suggested  by  our 
correspondent,  be  used  with  the  adjectives  "natural" 
and  "  artificial " ;  the  former  term.  it.  may  be  sug- 
gested, being  applicable  when  the  material  is-  de- 
rived, without  any  important  change,  from  a  natural 
material  in  which  it  was  present  as  bitumen  before 
the  treatment,  and  "  natural  untreated  bitumen " 
being  used  when  there  is  no  treatment.  The  terni 
"  natural  refined  bitumen"  could  be  used  for  mate- 
rials to  which  other  substances  have  been  added, 
up  to  some  proportion  agreed  upon  ;  for  lv'gher  pro- 
portion-; of  added  substances  the  word  "natural" 
would  be  left  out;  but  the  proportion  of  the  natural 
material  could  be  stated. 

We  are  unable  to  agree  with  Mr.  Cecil  Nathan's 
proposal  that  the  two  words  "  asphalt "  and 
''  asphalte,"  with  an  "e"  can  usefully  be  employed, 
since  the  former  word  is  really  the  same  as  the  latter, 
and  is,  in  fact,  it-  successor  in  the  pages  of  The 
Surveyor.  A  better  case  could  be  made  out  for  the 
use  of  "asphaltum"  for  such  a  purpose  as  that  sug- 
gested by  Mr.  Nathan,  who  regards  the  words  as 
applicable  to  the  pitchy  residues,  or  "bituminous" 
in  our  wider  sense,  derived  from  the  distillation  of 
asphaltic  or  semi-asphaltic  petroleums.  The  word 
"maltha"  is  also  one  which  might  be  used. 

In  "conclusion,  we  may  conveniently  re-neat  here 
the  following  definitions  from  Mr.  Prevo?t  Hubbard's 
bulletin  on  "Bitumens":  — 

Asj>halts. — Solid  or  semi-solid  native  bitumens,  con- 
sisting of  a  mixture  of  hydrocarbons  of  complex 
structure,  largely  cyclic  and  bridge  compounds, 
together  with  a  small  proportion  of  their  sulphur  and 
nitrogen  derivatives,  but  free  from  any  appreciable 
amount  of  solid  paraffins,  melting  upon  the  applica- 
tion of  heat,  and  evidently  produced  by  Nature  from 
petroleums    containing    little    or    no    sol;d    paraffins. 

Solid  or  semi-solid  residues  produced  from  probably 
similar  oils  by  artificial  processes  are  sometimes 
called  asphalts",  but  should  more  properly  be  termed 
oil  asphalts. 

Native  asphalts,  with  few  exceptions,  contain 
water,  extraneous  organic  or  vegetable  matter,  and 
inorganic  matter,  such  as  clay,  sand,  &c.  A  large 
proportion  of  these  impurities  is  removed  by  a  rough 
refining  process  without  otherwise  changing  the  cha- 
racter of  the  asphalt. 

Bitumen.— Bitumens  are  mixtures  of  native  orpyro- 
genetic  hydrocarbons,  and  their  derivations,  which  may 
be  gases,  liquids,  viscous  liqu:'ds,  or  solids.  If  solids, 
they  melt  more  or  less  readily  upon  the  application  of 
heat,  and  are  soluble  in  carbon  bisulphide,  chloroform 
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and  similar  solvents.  They  may  be  divided  into  two 
main  classes — (1)  Native  bitumens,  and  (2)  artificial 
bitumens.  Bitumens,  being  mixtures  of  hydrocav- 
an  have  no  melting  point,  although  this  term 
is  often  used  to  denote  the  temperature  at  which 
.ten  sufficiently  to  flow.  [This  applies  also  to 
asphalt-.] 

Malthas. — Malthas  are  very  viscous,  semi-asphaltic 
or  asphaltic  native  bitumens  holding  an  intermediate 
position  between  the  petroleums  of  an  asphaltic  nature 
and  the  native  asphalt-. 

Pitches.— Semi-solid  or  solid  residues  produced  in 
the  evaporation  or  distillation  of  bitumens.  The  word 
is  often  prefixed  by  the  name  of  the  material  from 
which  it  is  derived,  and  as  oil  pitch,  coal-tar  pitch, 
&c. 

Other  definitions  will  be  found  on  p.  383  of  our 
of  March  10,  1911. 


CORRESPONDENCE. 

For  every  ill  beneath  the  sun 
There  is  some  remedy  or  none  , 
//  there  be  one,  resolve  to  find  it ; 
//  nut,  submit,  and  never  mind  it. 

—  Anon.,  circa  18 


THE    DRAINiNC    OF    MOOR    ROADS. 

To  the  Editor  of  The  Surveyor. 
gIR) — As  you  ask  for  the  experience  of  surveyors 
who  have  had  charge  of  moorland  roads,  1  beg  to 
give  some  particulars  which  may  be  useful  as  the 
outcome  of  several  years'  experience  in  charge  of  some 
of  the  most  mountainous  moorland  roads  in  this 
country — i.e.,   those   crossing  the  Pennine   Chain. 

These  real  moorland  mads  are  high  "passes "  for 
the  most  part  and  generally  very  steep,  rising,  as  they 
do  often,  in  a  mile  or  two  from  valleys,  say,  400  ft. 
or  500  ft.  above  sea  level  to  cross  heights  up  to 
2,000ft.  and  even  more;  so  you  will  know  that,  owing 
to  the  exceptionally  heavy  rainfall,  the  question  of 
drainage  is  in  such  districts  a  special  problem  in 
itself. 

Again,  many  of  these  roads — especially  across  peaty 
and  boggy  moors — are  unfenced,  long  poles  at  inter- 
vals serving  to  guide  the  "wanderer"  when  all  is 
level  with  snow,  though  many  lives  have  been  lost 
in  the  deep  roadside  ditches  or  bog  holes— often  many 
'feet  deep — "gouged  out"  by  storms. 

In  fact,  all  such  roads  as  those  between  Northum- 
berland and  Cumberland  (Alston  and  Allendale 
Moors),  and  Yorkshire  (W.R.)  and  Lancashire  (Holm- 
firth  and  Saddleworth  Moors),  might  be  fenced  and 
drained  by  the  aid  of  grants  from  the  Road  Board, 
who  in  many  ways  are  looking  closely  afteT  the  safety 
of  road  users. 

Your  correspondent  last  week  is,  I  think,  in  error 
in  taking  the  "  grips  "  in  the  case  referred  to  to  mean 
the  ordinary  grips  in  the  roadside  verge,  though  as 
a  one-time  surveyor  under  the  Norfolk  County  Council 
I  can  both  endorse  his  remarks  and  commend  his 
exemplary  intelligence.  The  flat  Norfolk  roads,  how- 
ever, are  wholly  dissimilar  from  those  where  the  acci- 
dent referred  to  occurred,  and  have  usually  only 
about  one-fourth  the  rainfall  of  the  Pennine  districts, 
where  also  the  adjoining  land  is  seldom  on  a  level 
on  both  sides  of  the  roadway,  as  it  is  for  the 'most 
part   in  East  Anglia. 

I  take  the  "grips"  such  as  those  which  gave  rise 
to  the  case  to  mean  grips,  or  channels,  across  the  road- 
way, which  in  very  hilly  districts  are  either  laid  with 
edgestones  (thin  kerbs)  in  the  form  of  a  shallow  V 
or  a  slight  concave  depression  diagonally  across  the 
roadway,  or  channels  are  laid  with  setts,  though  in 
many  instances  the  water  makes  its  own  channel  in 
the  macadam,  which,  remember,  on  these  severe 
gradients  must  "wear  rough,"  or  at  least  "gritty," 
i-  to  provide  foothold  for  horses,  and  hence  must 
be  comparatively  soft,  and  not  like  granite,  which 
would  better  resist  the  scouring  action  of  the  fast-run- 
ning water. 

It  will  immediately  be  asked,  "  But  are  these  grips 
necessary?"  Personally  I  agree  with  the  Westmor- 
land men,  and  especially  their  able  county  surveyor, 
Mr.  Bintley,  who.  according  to  the  report  in  a  local 
paper,  declared  that  these  grips  were  "very  dan- 
gerous," and  I  would  sooner  take  the  word  of  one 
real  expert  :n  charge  of,  perhaps,  hundreds  of  miles 
of  similar  roads,  than  that  of  scores  of  "pseudo-ex- 
perts," who  probably  have  seldom  ever  seen  real 
moorland  roads— especially  in  times  of  storm.  While 
in    charge   of    the   district    I    refer    to    T    managed    to 


remove  every  one  of  these  grips  by  extending  the 
side  channel";  or  drains,  relaying  with  larger  pipes, 
duplicating  same  in  connection  with  additional  catch- 
pits,  gratings,  &c,  or,  when  I  could  not  shorten  the 
"run"  of  the  surface  water,  or  get  it  across  under- 
neath the  road— as  in  long  cuttings  through  rock,  &c. 
—by  paving  a  wide  crossing.  To  merely  pull  out  these 
old-time  channels  or  grips  without  making  provision 
for  dealing  with  the  immense  volumes  of  water  which, 
because  of  the  contour  of  the  ground,  must  come 
down  the  roadway  or  channels,  there  being  often  no 
"  verge,"  is  worse  than  fatuous — it  is  criminal,  as  I 
have  seen  both  side  channels  and  the  whole  of  the 
■metalled  roadway  "gutted  out"  in  places  2ft.  or  3ft. 
I.  ep  during  exceptional  storms,  when  the  debris  has 
been  piled  up  or  washed  into  adjoining  fields  in  eart- 
!  ad — all  owing  to  clogging  of  gratings  or  the  in- 
sufficient provision  of  drains  or  outlets  which  can 
hardly  be  too  numerous  in  such  places.  In  every 
district  liable  to  such  storms  or  conditions  the  whole 
area  should  be  "  planned  out,"  and  a  certain  number 
of  catchpits  and  gratings  scheduled  to  each  roadman 
(preferably  those  nearest  his  home),  and  both  foremen 
and  surveyor  should  see  that  the  requisite  attention 
is  given  to  all  these  during  and  after  every  storm. 
With  the  present-day  "  high-speed  "  traffic,  however, 
the  diagonal  gutters  such  as  I  have  described  should 
not  be  tolerated,  for  if  these  are  "  very  dangerous " 
in  the  case  of  an  ordinary  bicycle^at  the  12  miles 
per  hour  as  stated — what  must  the  risks  be,  say,  in 
the  case  of  a  motor  bicycle  and  side-car  combination, 
when,  as  in  the  case  of  a  diagonal  grip  only  6  in. 
drip,  the  heavy  side  must  be  at  least  1ft.  lower  than 
the  light  side,  which  latter  is,  moreover,  being  tilted 
up,  while  the  other  is  dropping  in  crossing  every  such 
"grip"?  and  the  motor  oar  and  horse  and  trap  are 
alike  in  being  only  "less  dangerous." 

Besides,  our  roads  should  be  made  as  safe  as  pos- 
sible, not  only  to  the  "legitimate"  user — and  we 
cannot  all  travel  as  leisurely  as  our  worthy  judges — 
but,  in  cases  of  emergency — e.g.,  "brake  failure"  and 
"  runaway "  cases,  both  of  which  experiences  I've 
tasted  along,  doubtless,  with  thousands  of  other  care- 
ful men. 

The  whole  case  is  but  one  more  bit  of  support  to 
the  contention  that  "the  time  has  arrived,"  as  our 
Parliamentarians  would  say,  when  the  whole  admini- 
stration of  the  law  respecting  our  roads  should  be 
placed  in  the  hands  of  a  central  road  authority  or 
tribunal  equipped  with  both  knowledge  and  power, 
and  assisted  by  thoroughly  qualified  and  practical 
men — real  experts,  and  mostly  "doers"  rather  than 
"talkers" — and  I  think  the  Road  Board  might 
well  form  the  nucleus  around  which  the  best  brains 
of  the  country  could  be  gathered — before  2913.— 
Yours.  &c, 


Walton  Maughan. 


Stoke, 

Coventry. 
March  11, 


1913. 


[Mr.  Maughan  points  out,  in  a  postscript,  that  his 
reference  to  "  last  week's  correspondence  "  is  to  Mr. 
W.  Adley's  letter  and  not  Mr.  Hope's  contribution. 
He  also  remarks  that  the  water  crossings  should  be 
wide  and  shallow,  and  that  the  setts  should  be  grouted 
and  laid  in  a  concrete  foundation.  The  "painting" 
(tar-painting)  of  the  side  channels  helps  to  prevent 
scoiir,  and  similar  painting  of  the  road  surfaces  ad- 
joining the  paved  crossings  is  likewise  a  useful  pre- 
caution. The  subject  is  an  important  one,  and  we 
arc  therefore  preparing  a  special  article  in  which  the 
points  raised  by  our  correspondents  will  be  discussed, 
and  the  sketches  which  Mr.  Maughan  has  sent  us 
with  his  letter  will  be  reproduced.   -Ed.  Surveyor.] 


LAND    VALUATION   BOARD    APPOINTMENTS. 

To  the  Editor  of  The  Surveyor. 

Sir, — In  reply  to  the  letter  of  "  Property  Owner," 
expressing  his  astonishment  at  the  department  ap- 
pointing a  man  whom  he  considers  is  not  "qualified 
to  fill  the  position  of  valuation  assistant,  lot  me 
assure  him  that  there  is  no  need  for  his  alarm  or 
great  concern. 

Yes,  the  public  are  to  understand  that  certain  pro- 
pert  be  ,  are  being  valued  by  a  valuer  who,  primarily 
only,  had  six  months',  experience  as  a  valuation 
assistant  in  the  department;  and  why  not?  Expe- 
i  ■  not  governed  by  the  length  of  time  em- 
ployed, but  by  the  amount  of  work  done. 

Does  "Property  Owner"  contend  that  a  man  with 
it    four    year.-'    experience    in    a   private   office. 
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doing  valuations  only  occasionally,  is  better  qualified 
to  canry  orat  valuations  under  the  Finance  Act,  1009- 
10,  than  a  man  who  has  daily  for  six  months  Wen 
isting  an  experienced  valuer,  and  a  Fellow  of  the 
Surveyors'  Institution  by  examination  in  all  classes 
of  valuation  work?    If  so,  his  contention  is  wri 

The  average  value  of  the  property  valued  by  us  was 
about  £80,000  per  month.  How  many  valuers  in 
private  practice  have  work  to  this  amount  passing 
through  their  hands  in  one  year  ?  Very  few,  I 
guarantee. 

On  the  same  basis,  therefore,  I  can  safely  say, 
without  fear  of  contradiction  from  those  who  under- 
stand the  subject,  that  my  experience  of  six  months 
in  the  department  was  better  than  six  years  in  an 
ordinary  private  valuer's  office. 

If  "Property  Owner"  will  again  refer  to  my  letter 
be  will  observe  that  I  did  not  say  that  I  valued  col- 
lieries, public-houses,  factories,  &c.,  but  that  only 
those  with  the  best  of  experience  valued  them— which 
is  so.  There  are  special  mineral  and  colliery  valuers, 
pecial  licensing  valuers,  &c.  Had  he  read  carefully 
before  he  rushed  his  reply  into  print  much  misrepre- 
sentation would  have  been  avoided. 

For  the  first  few  months  I  was  engaged  only  on 
small  cottages  and  6s.  6d.  per  week  houses,  and 
gradually   worked   to   bouses  of  a  higher   rental. 

I  should  have  added  in  my  former  letter  that, 
although  the  owner  comes  storming  into  the  office, 
objecting  to  the  valuations,  he  invariably  leaves  per- 
fectly satisfied  that  they  are  quite  correct.  The  chief 
reason  that  there  were  any  objections  at  all  was  in 
my  case,  that,  as  the  property  was  leasehold,  the 
owner  oonfused  "the  amount  attributable  to  struc- 
tures" with  his,  leasehold  interest,  whereas  ti 
two  amounts  might  or  might  not  agree. 

With  regard  to  the  last  paragraph  of  "  Property 
Owner's "  letter,  I  can  only  reply  that  the  head-,  of 
the  department  are  valuers  not  only  of  real  estate, 
but  also  of  men.  Hence  my  promotion.  Had  "Pro- 
perty Owner"  been  in  the  same  position  perhaps  he 
would  have  remained  a  draughtsman. 

In  reply  to  ''  Site  Value,"  he  is  hardly  correct  when 
he  says  the  whole  department  is  seething  with  dis- 
content. It  is  only  a  discontented  few,  and  such 
would  seethe  anywhere,  even  in  regions  like  Klon- 
dyke.  I  imagine  the  Canadian  surveyors  would  be 
glad  of  a  few  seething  friends  at  certain  seasons  of 
the  year. 

"Site  Value"  will,  no  doubt,  remember  that  appli- 
cants stated  the  salary  desired,  and  it  is  their  own 
look-out  if  they  >are  willing  to  work  for  25s.  a  week. 
I  agree  that  many  of  the  valuers  never  saw  a  pro- 
visional valuation  until  they  took  up  office,  the  reason 
being  that  they  were  appointed  to  dispatch  them,  not 
to  receive  them.  The  mere  sight  of  a  provisional 
valuation  would  not  help  much. 

After  all,  it  is  not  the  department  which  is  to 
blame,  but  the  source  which  made  the  young  surveyor 
enter  it. — Yours,  &c, 

Valuation   Assistant. 


THE    ACTION    OF    OILS    ON    CONCRETE. 

To  the  Editor  of  The  Surveyor. 

Sir, — In  your  issue  of  January  3rd,  which  has  just 
come  to  my  attention,  you  give  a  review  of  a  paper 
by  Mr.  W.  Laurence  Gadd,  f.i.c,  m.c.i.,  before  the 
Concrete  Institute.  I  have  been  unable  to  obtain  a 
copy  of  Mr.  Gadd's  paper,  and  my  only  knowledge  is 
from  the  review  mentioned.  It  contains  the  statement 
that  "Mr.  Gadd  disposed  very  effectively  of  the  pro- 
posal, which  has  gained  some  ground  in  America  of 
late,  to  incorporate  a  certain  small  amount  of  oil  or 
fat  with  concrete  so  as  to  render  it  dustless  and  water- 
proof." It  doses  with  the  statement  "  that  oil-mixed 
concrete  is  not  rendered  more  waterproof." 

As  Mr.  Gadd's  results  are  so  at  variance  with  my 
own;  and  as  I  have  carried  on  an  elaborate  series  of 
experiments  on  the  subject  for  the  last  three  years, 
I  think  it  may  be  of  interest  to  your  readers  to  see 
some  of  the  data  which  I  obtained.  I  am  therefore 
enclosing  you  a  copy  of  a  paper  that  I  recently  issued 
on  the  subject,  which  you  may  review  if  you  consider 
the  matter  of  sufficient  importance. 

It  has  long  been  known  that  animal  and  vegetable 
oils  will  disintegrate  concrete ;  but  mineral  oil,  par- 
ticularly the  asphaltic  residual  oils,  have  not,  in  my 
three  years'  experience  with  them,  had  any  more 
weakening  effect  on  concrete  than  any  of  the  materials 
used  in  waterproofing.  I  have  also  obtained  Better 
waterproofing  results  both  by  the  absorption  and  per- 


meability tests,  as  well  as  in  practice,  th 
other  waterproofing  materials.— Yours, 
L.  W.  Pace, 
Director  of  the  United  Si  i 
of  Public  Eoa 
Washington,  D.C. 
February  7,   1913. 

[Some  reference  to  Mr.  Logan  Waller  Page'.-  exper  - 
merits  and  their  results  has  already  appeared  in  The 
Sukveyok,  but  we  shall  take  an  early  opportunity  o] 

publishing  fuller  details  and  of  discussing  the  signifi- 
cance of  any  tests  which  seem  to  be  at  variance  with 
erred  out  by  Mr.  Logan  Waller  Page.  In  the 
meantime,  we  apologi  se  to  Mr.  Page  for  the  somewhat 
nature  of  our  remarks  in  the  issue  of 
January  3rd,  and  hasten  to  say  thai  we  believe  that 
they  do  not  do  full  justice  to  the  results  of  his  tests. 

-—Ed.    SuHVEYOR.] 


THE   VALUE  OF   EXPERT  ADVICE. 

I..I-;  year  the  tank  of  an  Ilkeston  gas-holder  burr-:, 
and  the  escaping  water  caused  considerable 
to  property,  and  the  death  of  a  girl,  who  was  drowned 
m  a  flooded  house.  Am  inquiry  was  held  in  due 
course  by  the  Home  Office,  and  the  report  and  findings 
of  the  inspector  (Mr.  A.  G.  Drury,  engineering  in- 
spector of  the  Local  Government  Board)  were  pub- 
•n  Monday  last.  He  attributes  the  accident  to 
structural  defects,  and  adds:  — 

"As,  events  have  proved,  the  town  council  were 
omewhat  ill-advised  in  not  calling  in  a  specially 
skiffled  engineer  to  advi.-e  them  in  the  choice  of  a 
design,  and  the  initial  mistake  was  the  acceptance 
with, ut  question  of  a  specification  and  design  from  a 
manufacturer  in  competition  with  other  firms.  This 
is  a  practice  which  has  come  increasingly  into  vogue 
during  recent  years,  and  it  cannot  be  too  strongly 
deprecated.  There  is  nothing  to  be  said  against,  and, 
in  fact,  a  great  deal  is  to  be  said  in  favour  of,  inviting 
films  who  have  made  a  .-peci;ttity  in  the  manufac- 
ture of  a  certain  commodity  to  submit  prices  and 
their  own  designs.  It  is  too  often  the  case,  however, 
that  public  and  other  bodies,  with  a  mistaken  idea  of 
economy,  elect  to  dispense  with  the  services  of  a 
qualified  adviser  because  not  only  do  they  grudge  his 
fee,  but  they  fear  that,  as  the  result  of  such  action, 
they  might  be  compelled,  against  their  inclinations, 
to  adopt  more  sub  tantial  and  costly  works.  But 
there  is  little  room  for  doubt  that  in  the  long  run, 
and  in  the  interests  of  all  concerned,  it  is  the  best, 
and  the  cheapest  policy,  and  it. has  been  amply  ex- 
emplified  in   the  present   instance." 


Electrical  Engineering — Messrs.  Junes  &  Attwood. 
Limited,  Stourbridge,  announce  that,  in  addition  to 
heating  and  hydraulic  engineering,  they  now  have  an 
electrical  department  for  the  manufacture,  supply  and 
erection  of  electrical  plant  for  lighting,  heating  or 
power  purposes.  A  large  showroom  is  in  course  of 
erection  at  Stourbridge,  where  electrical  requisites, 
together  with  other  specialities,  will  be  open  for  in- 
spection. Mr  Bannister,  a  former  associate  of  the 
Institution  of  Electrical  Engineers,  is  manager  of  this 
department. 

Sewage  Purification  by  Electricity Electrolysis  as 

an  aid  to  sewage  purification,  which  did  not  in  this 
country  fulfil  the  expectations  it  aroused  some  years 
ago,  is  being  used  in  the  United  States  at  Oklahoma 
City,  where,   says   Scientific  American,   there   has   been 
installed  "a  plant  where  this  treatment  is  successfully 
applied.     A  slow  stream  of  city  sewage  is  run  through 
flumes  between  'latteries  of  iron  electrodes.     A  current 
of  270  amperes  and  25  volts  is  passing  between  the 
electrodes,  and,  of  course,  produces  considerable  elec- 
trolysis of   the   salts   contained   in   the   sewage.    The 
result  of  such  electrolysis  is  to  liberate  a   great  deal 
of  oxygen  and  some  ozone  at  the  anodes.     Tin 
oxygen   and  ozone  oxidises   the  organic   matter   into 
harmless  and  unobjectionable  products.  At  the  cathode 
some  metallic  hydroxides,  or  bases,  aie  formed,  and 
these  assist  in  coagulating  the  floating  filth.    Col 
particles  in  fine  suspension  are  also  driven  to  the  elec- 
trodes, and  collected  in  masses  large  enough  t  > 
This  Oklahoma  plant  has  a  capacity  of  750 
every  twenty-four  hours,  at  a  co 

$21G  (9s.).  The  municipality  is  now  building  a  plant 
for  the  electrolytic  formation  of  a  Aecculent  precipi- 
tate, capable  of  treating  4,000,000  gallons  daily." 
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THE    SURVEYOR    AND    MUNICIPAL 


Mabch  21,  1913. 


Assistants'  and  Students'  Section. 

Conducted   by   SYDNEY   G.   TURNER,  assoc.m.inst.c.e. 


All  communications  in  regard  to  this  page  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  24  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  be  marked  "Assistants'  Section"  in  the  tOj>  left-hand  corner. 
Correspondent*  art  minted    to  subnut    guestwn*  for  consideration   and 


the  most 
over  weak 
How  does 
("  Ehu.") 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

313.  Mechanical    Haulage What     is 

suitable  plant  for  hauling  road  metal 
country  roads  by  mechanical  traction  ? 
the    cost   compare    with   horse   haulage  ? 

314.  Concrete  Roof.— It  is  desired  to  construct  a 
semi-circular  barrel  roof  in  concrete  of  50-ft.  span, 
reinforced  with  expanded  metal.  Show  the  dimensions 
of  the  supporting  walls,  which  are  to  be  15  ft.  high 
from  the  top  of  the  footings.  The  roof  is  to  be  ribbed 
with  an  extra  thickness  of  concrete  over  the  piers. 
(H.  V.  A.,  Clapton.) 

315.  Surveying:  Theodolite.— If  the  graduated  plate 
of  a  theodolite  is  not  correctly  centred,  how  may  the 
error  arising  therefrom  be  eliminated  ?  Prove  that 
the  method  adopted  do&s  eliminate  the  error  referred 
to.     (T.  W.  P.,  Bexhill-on-Sea.) 

316.  Hydraulics.  Describe  a  method  of  measuring 
the  quantity  of  water  flowing  in  a  wide  river. 
("  Enquire*.") 

317.  Strength  of  Beam A  rolled  steel  I  beam  of 

British  Standard  Section,  12  in.  by  6  in.,  and  weighing 
54  lb.  per  foot,  is  capable  of  sustaining  a  load  of  15 
tons  uniformly  distributed  over  a  span  of  20ft.  What 
would  be  the  safe  load  uniformly  distributed  which 
could  be  placed  on  either  half  of  the   lower  flange  ? 

r  Pupil.") 

318.  Chimney  Design Design  a  chimney  120  ft.  high 

above  ground,  internal  diameter  of  flue  at  top 
4  ft.  6  in.     Also  design  for  foundation?.     ('Enquirer.") 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  ether  matter,  in 
awarding  the  Monthly  Premium,] 

REPLIES  TO  QUESTIONS. 

311.  Surveying — How  would  you  draw  a  "  give 
and  take"  line  to  an  irregular  boundary  to  facilitate 
taking   out    an    area?    (C.  F.  H.,    Lincoln.) 

The  determination  of  a  give  and  take  line  for 
small  irregularities  in  a  boundary  line  is  usually 
done  by   careful   estimation    with   the  eye,   but  for 


Fig.  1. 

very    irregular    boundaries     the     simple    geometric 

action    described    below    is     far     preferable. 

Absolute  accuracy  can  be  obtained  by  this  method 

if    the    boundary    con-  rt    straight    lines, 


answers  to  the  questions  which  appear.  For  the  contributions  considered 
to  be  the  most  meritorious,  one  or  more  premiums  in  books  will  be 
awarded  monthly.  Diagrams  must  be  drawn  to  scale  on  separate  sheets, 
ready  for  reproduction. 


though  iii  the  ease 'of  a  curving  boundary    personal 
judgment  .-till  plays  a  small  part. 

Example. — It  is  required  to  draw  a  give  and  take 
line  to  replace  the  irreigular  boundary  A  B  C  D, 
Fig.  1. 

Join  AC  and  draw  EB  parallel  to  AC,  cutting 
G  A  in  E.  Join  E  C.  Then,  because  the  two 
triangles  ABC,  A  E  C  are  on  the  same  base  and 
between  the  same  parallels,  they  are  equal  in,  area. 
Consequently  the  figure  ECDG  is  equal  in  area 
to  the  figure  ABCDG. 

Proceeding  in  the  same  manner,  draw  F  C  parallel 
to  ED,  cutting  GE  in  F.    Join  F  D. 

Then,  similarly,  the  figure  F  D  G  is.  equal  to  the 
figure  ECDG,  and  is  therefore  equal  to  the 
original  figure  ABCDG. 

Q.   E.   F. 

This  method  may  be  repeated  for  any  number  of 
points  on  a  boundary.     In  practice  a  parallel  ruler 


Fig.  2. 

i{  used  to  determine  the  points  E  and  F,  obviating 
the  necessity  of  drawing  the  lines  AC,  ED,  &c. 

In  the  case  of  a  curving  irregular  boundary,  as 
in  Fig.  2,  a  series  of  short  give  and  take  lines 
should  be  drawn  by  careful  estimation,  and  then 
the   above    geometric    construction   applied. 

Great  care  must  be  exercised  in  drawing  the 
parallel  lines,  particularly  when  there  are  a  large 
number  of  points,  as  the  errors  are  cumulative 
owing  to  the  increasing  length  of  the  give  and 
take  line.     (D.  G.  B.,  Darlington.) 


When  the  area  of  a  plot  is  to  be  ascertained,  the 
plot  having  irregular  boundaries.,  the  simplest  and 
most  expeditious  method,  apart  from  the  use  of 
computing  instruments,  is  probably  arrived  at  by 
an   application    of    Simpson's    rule    or    formula    for 


Fig.  1. 

area  computation,  which  is  as  follows:  In  Fig.  1 
draw  a  base  line  to  the  irregular  side  or  sides. 
Divide  the  base  into  any  number  of  equal  parts. 
and  measure  the  length  of  perpendiculars  (or  ordi- 


Fig.  2. 

nates)  through  each  division.  If  S  =  sum  of  lengths 
oi  first  if)  and  last  (1)  ordinate..? ;  E=sum  oi  fcbe 
lengths  of  intermediate  even  ordinates;    N=snm   of 
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lengths  of  intermediate  odd  ordinates : 
distance    between    ordinates,    then 

s  +  4E  +  2N 


'/    common 


If  the  remainder  of  the  plot  is  an  area  bound  d 
by  straight  lines,  as  in  Fig.  2,  the  following  is  often 
am.  accurate  and  expeditious  method  of  arriving  at 
the  contents  by  reducing  the  irregular  figure  "f 
any  number  of  sides  to  a  triangle. 

Produce  any  side  A  B  (preferably  the  lomgesK  side) 
to  any  distance  H.  Through  point  C  draw  a  line 
parallel  to  BD,  and  cutting  AH  at  F.  Through  D 
draw  DG  parallel  to  F  E,  cutting  AH  in  G.  Join 
GE.  This  gives  the  triangle  A  EG,  which  has  an 
equal  airea  to  the  irregular  figure  ABODE,  the  area 
of  which  can  be  got  in  the  usual  manner.  iD.  H.  S., 
Dunfermline.) 

312.     Design   of  Structures.— How  can   the  weights 
of   bridge   members    be    allowed    for   when    de 
the  structure  ?    (H.  V.  O.,   West  Bromwich.) 

In  designing  girders  it  is  necessary  to  take  into 
consideration  the  weight  of  the  girder  itself  as  well 
as  the  superimposed  load.  Some  convenient  method 
raiiat  therefore  be  adopted  for  estimating  the  weight 
in  relation  to  the  load  and  span. 

Now,  the  weight  of  any  member  is  proportional 
to  the  sectional  area,  and  the  sectional  area  is  de- 
termined by  the  total  stress  divided  by  the  working 
sffcress.  But  the  total  stress  depends  upon  the 
bending  moment  and  the  depth  of  the  girder.  Con- 
sequently a  relation  can  be  established  betv 
weight  of  the  girder  and  the  safe  load  and  the 
depth  of  the  girder. 

Prof.  Henry  Adams  gives  the  following  formulae 
for  the  approximate  weight  of  girders:  — 
W  =  safe  distributed  load  in   ton.-. 
L=  clear  span  in  feet. 
d  =  total  depth  in  feet. 
tv  =  weight  of  girder. 

Rolled  steel  joist — 

2WL2 
.(in  lbs.)    =    — 

Steel  plate  girder — 

WL  /~L 

u>  (in  tons)    =   ^    x    W  J 


u>  (in  tons)  =  ^  x    iSJ  - 


For   parallel  flange  braced   girders    under  200   ft. 
span  Anglin  gives  the  formula — 
WL8 
"'  (in  &™)    =    i2,(1-l* 
f  being   the  working     t.i .--   in   ions  per  square  foot 
of  gross  section,  and  the  other  symbols  as  above. 

As  the  reduction  of  section  in  the  flange  of  a 
braced  girder  toward-  the  supports  is  compensated 
for  by  the  increase  in  the  size  of  the  bracings,  it 
is  sufficient  for  practical]  purposes  to  assume  the 
weight  as  uniformly  distributed,. 

For  very  large  bridge-  the  weight  of  the  structure 
is  T he  m/osl  iiiipnr  tiered,  as  the 

moving  load  is  small  in  proportion  to  it.  Conse- 
quently the  we/ght  'ii  the  individual  members  ol 
the  bridge  must  be  determined  with  some  accuracy. 

The  treatment  of  this  class  of  bridge  is  too  com- 
plex to  be  i  within  the  space  of  this 
column,  bud  mill  find  a  complete  analysis 
of  the  subject  in  Fidier's  "  Bridge  Construction," 
where  also  tables  are  given  for  various  types  of 
bridges.     (D.    G.    B.,   Darlington.) 


BAMPTON    WATER    SUPPLY. 


ONE    CALL0N    PER   HEAD. 

Both  the  medical  officer  of  health,  Dr.  T.  H.  Bovey, 
and  the  surveyor,  Mr.  W.  F.  Siddalls,  indulged  in 
some  plain  speaking  with  respect  to  the  que  tiotrj  of 
the  water  sujiply  at  the  last  meeting  of  the  Ba 
Crban  District  Coumicil.  ''Do  you,"  said  the  n  dioal 
officer  of  health,  "think  a  tank  holding  800  gallons 
or  750  gallons  of  water  is  sufficient  for  a  town  of  this 
scae,  which  has  about  Too  or  800  inhabitants  P  It 
only  leave.-  1  gallon  per  head  of  the  population. 
whereas  the  higher  authorities  require  that  there 
should  be  from  15  to  20  gallons  per  head  of  the  popu- 
lation, exclusive  of  wastage.  I  feel  very  strongly  on 
the  subject  myself,  as,  being  a  ratepayer  and 
for  water,  I  think  we  should  have  wales.  It  i  a 
matter  that  should  be  looked  into.    If  we  have  another 

summer  like  that  of  1911,  I  don't  know  where  v ball 

be  in  the  matter  of  waiter.  It  will  be  tin 
Spent  and  money  w»  11  spend  But  before  any  build- 
ing can  take  place  there  must  l>e  an  adequate  supply 
of  water."  The  surveyor  (Mr.  Siddalls)  said  that  the 
question  which  had  to  be  faced,  and  must  be  faced, 
was  that  regarding  the  -ize  of  the  pipes,  which  were 
of  4-in.  typ  :.  TShey  were  too  .-mall  to  meet  require- 
ments. If  water  was  being  drawn  from  the  lower 
part  of  the  town  a  vacuum  was  created  in  the  mains. 
and  no  water  cmiM  he  obtained  at  the  higher  part 
of  the  town.  Nobody  was  short  of  water  downstair-; 
it  was  at  the  upper  portions  of  houses,  and  under 
the  roofs,  where  the  tanks  were  situated,  that  the  in- 
convenience of  shortage  was  experienced.  The 
officers  were  requested  to  mention  the  matter  at  the 
next  meeting,  after  a  new  council  had  been  elected. 


Private  Street  Improvement  Loans.  —  The  correct 
procedure  with  respect  to  the  borrowing  of  money  for 
private  street  improvement  was  authoritatively  ex- 
pressed at  the  last  meeting  of  the  Chertsey  Rural 
District  Council,  when  the  clerk  read  a  letter  from  the 
Local  Government  Board  stating,  with  reference  to 
the  proposed  advance  of  money  by  a  resident  of  Byfleet 
in  connection  with  the  making  up  of  certain  private 
streets  in  the  parishes  of  Byfleet  and  Pyrford,  that  the 
board  had  no  power  to  dispense  with  the  provisions  of 
the  Public  Health  Act.  He  also  read  a  letter  from  tin- 
gentleman  in  question  pointing  out  that  the  only 
reason  for  not  obtaining  the  loan  from  the  Local 
Government  Board  was  to  save  the  proprietors  expense. 
If  that  object  could  not  be  obtained,  there  was  no  reason 
for  him  to  advance  the  money,  and  his  offer  must  there- 
fore lapse. — The  chairman  said  he  supposed  the  council 
must  send  up  plans  and  then  the  Local  Government 
Board  would  make  all  sorts  of  requisitions  and  spend 
about  half  as  much  again.  The  surveyor,  Mr.  H. 
Beeney,  said  he  should  like  to  take  the  draft  plans  to 
the  Local  Government  Board  before  the  applications 
for  a  loan  were  sent  out.  He  would  point  out  that  it 
was  a  case  where  the  majority  of  the  owners  were  poor 
and  would  have  some  difficulty  in  raising  the  money. — 
This  was  agreed  to. 
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Law  Notes. 

Edited  by  J.  B.  REIGNIER  CONDER,  11  Old  Jewry  Chambers,  E.C.,  Solicitor  of  the  Supreme  Court. 


The  Editor  icil!  be  pleased  to  answer  any  questions  affecting  the 
practice  of  engineers  and  sicrteyovs  to  local  authorities.  Queries  (which 
Should  be  .written  legibly  on  foolscap  poier,  one  side  only)  should  be 
addressed  to  "  The  Law  Editor,"  at  the  office  of  The  Surveyor, 
accompanied  by  the  tcrite»-,s  name  and  address,  but  correspondents 
who   do  not   wish    their    names    to  be  published    should  also  furnish  a 


Waieb  Supply  :  Land  left  Vacant  as  a  Gathering 
(juocxB  foe  Water:  Eateabiuty. — The  long-pending 
n  in  Liverpool  Corporation  v.  Ohorley  Union,  has 
h\  length  been  brought  to  a  close  by  the  decision  of 
the  House  of  Lords  (February  3rd).  It  may  be  remem- 
bered that  the  contest  raged  round  a  moorland  area 
purchased  by  the  corporation  as  a  gathering  ground 
for  their  water  supply.  About  300  acres  were  planted 
with  trees.,  and  8s  acres  were  used  as  a  nursery  for 
young  trees.  The  remainder  was  used  for  sporting 
purp  less,  the  sporting  rights  being  let  to  a  tenant 
for  a  term  cf  years  at  £300  a  year.  The  King's  Bench 
Divisional  Court  held  that  the  corporation  were  rate- 
able in  respect  of  the  whole  of  the  land.  A  note  of 
their  decision  will  be  found  at  p.  373  of  Vol.  xxxix. 
of  The  Surveyor.  The  Court  of  Appeal  affirmed  the 
King's  Bench  Division,  and  have  now  themselves  in 
turn  been  affirmed  by  the  House  of  Lords.  Lord 
Atkinson,  in  delivering  the  judgment  of  the  House, 
said  that  he  thought  none  of  the  cases  dealing  with 
vacant  houses  were  applicable  to  such  property  as  a 
moor  which,  through  the  operations  of  Nature,  unaided 
by  man,  produced  each  year  products  such  <as  grass, 
heath  and  bracken,  useful  and  valuable  to  man,  and 
in  the  present  case  reared  and  harboured  game  in 
addition,  thus  differing  in  almost  every  respect  from 
a  vacant  house  which  produced  nothing,  and  was 
used  for  no  purpose  whatever.  He  was  clearly  of 
opinion  that  each  of  the  uses  to  which  the  corporation 
devoted  this  moorland — i.e.  (a)  the  commercial  u.-e 
of  collecting  water  which  they  in  their  business 
vended,  and  (b)  its  use  as  a  game  preserve,  and  cer- 
tainly these  two  uses  combined — were  sufficient  to 
turn  the  corporation's  admitted  possession  of  the  moor 
into  their  beneficial  occupation  of  it,  so  as  to  render 
them  rateable  in  respect  of  it. 


QUERIES   AND  REPLIES. 

In  order  to  avoid  contusion  querists  are  requested  to  use  distinctive 
words  as  noras  de  plume  The  letter  X.  combinations  such  as  X.Y.Z., 
and  words  such  as  "  engineer  "  and  "  surveyor,"  should  never  be  used. 


Highway:  Retaining  Walls:  Fences:  Surface 
Water. — "West  Riding"  writes:  In  this  urban  dis- 
trict, which  is  a  very  hilly  one,  some  of  the  highways 
have  been  constructed  so  that  there  is  a  retaining 
wall  on  one  side  to  hold  up  the  road  as  at  A  in 
sketch,  and  on  the  o'her  .side  a  retaining  wall  to  hold 
up  the  adjoining  land,  as  at  B  in  sketch.  (I.)  Who  is 
liable  for  the  repair  and  maintenance  of  (a)  retaining 
wall,  (6)  fence  wall  at  A  ?    (II.)  Similarly  at  B  ?    (III.) 


If  the  road  was  originally  constructed  with  a  bank  at 
id  of  a  re'aining  wall,  and  it  was  afterwards 
found  that  a  retaining  wall  was  required  owing  to 
the  instability  of  the  bank,  who  would  be  liable  to 
build  the  retaining  wall  ?  (IV.)  Would  this  liability 
be  affected  by  the  lapse  of  time,  supposing,  for  ex- 
ample, that  the  retaining  wall  was  not  found  neces- 
sary until  the  lapse  of  thirty  or  forty  years  from  the 
date  of  the  construction  of  the  road  P  (V.)  If  t 
was  originally  constructed  without  n  fence  wall  at  A. 
arid  on<  red,  who  would  b    I  abl 


"noiu  de  plume."  TFhere  necessary,  covics  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams  must  be 
drawn  and  lettered  In  BLACK  Ink  only,  and  in  such  siyle  a9 
to  be  fit  for  direct  reproduction  —  i.e.,  with  ut  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  xeith  toe  cannot 
undertake  to   reply  to  queries. 


to  build  it  ?  Similarly  for  fence  wall  at  B  ?  (VI.)  It 
is  the  practice  in  this  neighbourhood  to  make  a  hole 
through  the  wall  at  intervals,  as  at  D,  to  allow  sur- 
face water  to  run  through  on  to  the  land  below;  also 
to  put  in  a  drain  from  the  other  side  to  discharge 
on  to  the  land,  as  D„,  no  other  provision  being  made 
for  surface  water.  In  other  cases  a  cons.derable  length 
of  road  may  be  entirely  in  cutting,  and  the  surface 
water  is  allowed  to  run  down  the  road  until  it  comes 
to  a  place  similar  to  AB,  when  it  is  discharged  as  D, 
and  D2.  This  has  the  effect  of  draining  a  considerable 
length  of  road,  and  concentrating  the  flow  at  one 
point.  Are  the  highway  authority  within  their  rights 
in  doing  this  (a)  in  case  of  a  new  road  now  being 
constructed,  (6)  or  continuing  this  in  case  the  surface 
water  has  thus  been  disposed  of  for  a  long  period  ? 
(VII.)  Will  the  highway  authority  be  liable  in  case 
of  damage  to  the  adjoining  land  or  property  by  surface 
water  thus  discharged  from  the  highway  or  by  debris 
carried  on  to  the  land  by  this  surface  water  ?  (VIII.) 
What  remedy  have  the  highway  authority  in  case  of 
surface  water  or  spring  water  discharged  from  the 
land  at  B  on  to  the  highway  ?  Is  this  remedy,  if  any, 
affected  by  the  lapse  of  time  ? 

"  In  regard  to  disturnpiked  loads,  sec.  60  of  the  General  Turnpike 
Act,  1823,  required  turnpike  lrus:eesto  construct  fenct  s  or  build  walls 
where  roads  were  altered,  widened  and  improved,  and  to  keep  such 
fences  in  repair  for  five  years  *  uly.  After  this  period  the  duty  to 
repair  fell  on  the  owner,  unless  an  agreement  or  other  reason  to  the 
contrary  could  be  shown."  (Copnal  's  "  Law  Relatii  g  to  Highwaj'S," 
2nd  Edition,  p.  265.)  Withrcsp.  ct  toother  highways  repanable  by 
the  inhabitants  at  large  :  —  I.  («)  The  highway  authority  is  liable  if 
the  retaining  w-U  forms  part  of  the  highway.  Whether  or  not  it  does 
form  part  of  the  highway  is  a  question  of  fact  {Rex  v.  Whitney,  5 
Dowl,  728;  Reg  v. Lordsmac  Inhabitants,^  l,.T.  766).  The  adjoining 
owner  is  not  liable  in  the  absence  of  a  prescriptive  obligation  (Stuck- 
purt  Highway  So«rdv.  Grant,  46  L.T.  388).  (b)  There  is  no  obligation 
011  a  highway  authority  to  fence,  or  to  repair  the  fences  of  an  ord  11- 
ary  h  ghway  {.Rex  v,  Lland  lo  Road  Comnussiunets.  2  T.R.  232).  But 
where  a  fence  protecting  a  highway  against  a  precipice  forms  part  of 
the  highway,  the  highway  authorities  are  liable  for  its  repair  (Regina 
v.  Lor&smere  Inhabi  ants—  supra).  Whether  it  forms  pait  of  the 
highway  is  (as  in  the  case  of  a  retaining  wall)  a  question  of  fact. 
With  re.-pect  10  the  liability  of  the  aojo  ning  owner,  asa  general  utle 
he  is  not  bound  to  erect  fences  ne>t  the  highway.  But  if  he  does  eiect 
a  fence  he  must  keep  it  in  repair  (Hat  rota  v.  Watmy,  46  W.R.  642). 
And  in  districts  where  sec.  31  of  the  Public  Health,  &c,  Act,  1907,  is  in 
force  the  owner  of  land  which  is  a  source  of  danger  to  passtngers 
may  be  compelled  to  fence  it,  or  to  repair  the  fences.  II.  (  0  With 
respect  to  retaining  walls  made  for  the  purpose  of  preventing  the 
adjoining  land  from  falling  on  the  highway  there  is  less  author  ty.  In 
Attorney-General  v.  Staffordshire  County  Council  (21  T.L.R.  139)  the 
Court  refused  to  order  the  County  Council  to  repair  such  a  wall  on  a 
main  road,  there  being  no  evidence  that  the  road  itself  was  out  of 
repair,  or  that  the  wall  was  in  a  dangerous  state  ;  but  the  question 
whether  the  council  would  have  been  liable  had  there  been  such 
evidence  w«s  left  undecided.  (0)  Asregards  this  fence, the  sameprinci- 
plcs  would  apply  as  in  the  case  of  the  fence  A  (III).  The  question 
assumes  that  someone  would  be  liable,  but  this  is  not  necessarily  so; 
all  that  the  highway  auth  rity  are  b'.uiid  to  do  (assuming  the  huh- 
way  to  be  repairable  by  them)  is  to  keep  he  road  reasonably  passable 
for  the  ordinary  traffic  of  the  neighbourhood.  (Reg.  v.  High  Haldeu 
Inhabitants  1,  F.  and  F.,  678.)  They  are  not  bound  to  fence  oft 
dangerous  places  on  or  near  the  highway  (Motgan  v.  Leach,  10  M. 
and  \V.,  558 ;  Rex  v.  Whitney,  7  C.  and  P.,  2081.  In  distr  cts  where 
sec  30  or  sec.  31  of  the  Public  Health.  Ac,  Act,  1907.  is  in  fi  rce  the 
landowner  cou  d  probably  be  compelled  to  erect  a  wall  in  the  event 
of  the  bank  being  a  souice  of  danger.  IV".  I  no  not  th  nk  lapse  of 
time  would  be  a  bar  to  proceedings  under  the  Act  of  1907.  V  The 
answer  to  No.  III.  will  apply.  VI.  (a)  No  such  right  exists  in  the 
case  of  a  new  road  (Crojft  v  Rickmanstuorth  Highway  B  lard,  39  Ch. 
u.,272;  Craysdale  v.  Sunbniy  Uiban  District  C vnncil,  1898,  2  Ch., 
515).  (b)  A  highway  authority  may  obtain  an  easement  to  discharge 
water  on  to  adjoining  lands,  by  continuing  to  do  so  for  a  long 
period  (Atto'ny-G  neral  v.  Copeland,  1902,  1  KB.,  690;  Kent 
County  Council  v.  Kennedy,  2  I  .«.,  544).  VII.  Yes,  unless  they  have 
acquired  an  easement.  VIII.  Unless  ihe  highway  was  ong  ually 
ded  cated  subject  to  the  light  of  the  landowner  to  discharge  water 
on  to  it  (which  it  is  for  him  to  prove  if  he  can)  the  highway  authority 
can— (a)  repair  the  damage  and  reco\er  the  eipense  from  the  and- 
owner,  (b)  indict  the  landowner  for  a  nuisance,  or  (c)  appl>  for  an 
injunction.  It  is  doubtful  whether  summary  proceedings  c  uld  be 
laken  under  sec.  72  of  the  Highway  Act,  1835  (Gully  v.  Smith,  12 
Q.B.D.,  121). 


Sewer  Construction  in  Private  Land. — "  S.  R.  R." 
writes:  A  rural  district  council  have  given  notice  to 
the  owners  of  certain  lands  of  their  intention  to  carry 
a  sewer  through  private  lands.  The  owners'  agents 
have  fixed  the  price  for  easements  at  so  much  per  yard, 
&c,  but  they  insist  upon  proper  agreements  being 
prepared,  the  cost  of  which  has  to  be  borne  by  the 
council.  Are  the  council  obliged  to  have  this  agree- 
ment ?  There  does  not  appear  to  be  any  provision 
or  requirement  for  it  under  the  Public  Health  Acts. 

The  council  are  not  bound  to  acquire  or  pay  f<  r  an  easement,  or  to 
enter  into  an  agreement.  They  can  exercise  the  statutory  power 
given  by  sec.  iCof  the  Public  Health  Act,  1875,  and  in  the  event  o 
the  landowner  sustaining  anv  damage  the  compensation  must  be 
settled  bj  arbitration  tmdei  sec.    080I  that  Act. 
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The  Water  Supply  of  Devonport. 

By  F.  W.  LILLIC RAP,  Water  Engineer. 


The  history  of  the  present  works  dates  as  far  back 
as  1793.  when  a  Company  of  Promoters  secured  an 
Act  to  supply  the  town  of  Devonport  (then  known  as 
Plyinouth-Uoek),  Stonehouse,  Stoke  Damerel,  and  the 
parts  adjacent  with  water.  In  this  Act  the  company 
were  empowered  to  make  and  complete  a  leat  10  ft. 
in  breadth,  extending  from  Dartmoor  to  the  area-  to 
be  supplied,  a  distance  of  35  miles;  and  were  further 
invested  with  power  to  construct  reservoirs,  feeders, 
aqueducts,  &c.,  for  the  proper  maintenance  of  the 
supply,  the  proximate  source  of  the  water  being  the 
Blackabrook,   Cowsic,   and   West  Dart  rivers. 

These  ambitious  promoters  having  completed  the 
works,  with  pardonable  gusto  gave  notice  to  the 
public,  in  March,  1800,  that  "  having,  at  great  ex- 
pense, nearly  completed  the  laying  down  of  eim  pipes 
m  most  of  the  principal  streets  of  the  town  of  Ply- 
mouth-Dock and  Stonehouse,  as  well  as  other  con- 
siderable repairs,  and  improvements  of  their  works, 
they  are  now  ready  to  deliver  water  for  the  use  of 
tiir  inhabitants-.  The  size  of  the  pipe  not  to  exceed 
j-in.  diameter,  and  ballcocks  to  be  put  to  the  cisterns. 
The  company  will  lay  on  the  water  for  two  hours 
every  second  clay  at  farthest." 

It  will  already  be  seen  that  the  methods  of  supply 
in  those  ancient  days  were  of  a  very  primitive  cha- 
racter, and  in  striking  contrast  to  those  enjoyed  by 
the  public  at  the  present  time. 

In  the  year  1806  the  company  displaced  certain 
wooden  trunk  mains  by  iron  pipes,  the  first  of  the 
kind  introduced  into  this  country;  and  from  this 
date  onwards  alterations  and  additions  have  been 
made  to  the  works  on  a  liberal  scale,  till  at  the  pre- 
sent time  it  is  believed  that  Devonport  possesses  one 
of  the  finest   water  supplies  in  the  kingdom. 

The  population  of  Devonport  at  the  last  Census  was 
returned  at  81,678,  but  the  whole  of  this  number  does 
not  come  with.n  the  area  of  supply  of  the  Devonport 
Corporation  Waterworks,  as  a  portion — viz.,  St. 
Budeaux— is  supplied  by  the  Plymouth  Corporation; 
the  number  now,  however,  is  approximately  75,800. 
The  daily  consumption,  calculated  on  an  average  of 
twelve  months,  is  3,027,000  gallons  per  day,  or  an 
equivalent  of  3993  gallons  per  head  per  day;  2363 
gallons  being  fo.r  domestic  purposes,  and  16'30  for 
trade. 

SOURCE    OF    SUPPLY. 

The  gathering  grounds,  situated  on  Dartmoor,  near 
Princetown,  have  an  area  of  4,716  acres,  made  up  as 
fohows:  The  West  Dart,  1,539  acres;  Cowsic,  1,524 
acres;   and  the  Blackabrook,  1,653  acres. 

The  average  annual  rainfall  over  the  whole  of  the 
gathering  grounds  during  the  last  twenty  years  was 
70  in-  For  the  purpose  of  calculating  the  yield, 
allowing  fotr  -consecutive  years  of  drought,  evapora- 
tion, and  loss  in  floods,  the  available  rainfall  has 
been  taken  at  42  in.  over  an  area,  say,  of  4,500  acres, 
which  gives  about  11,000,000  gallons  per  day.  This, 
figure  cannot  be  taken  as  the  average  daily  supply, 
because  the  available  quantity  will  be  limited  by  the 
flow  from  the  .rivers  on  the  driest  day  of  the  driest 
year.  The  formation  is  gnanitic,  but  a  large  portion 
is  very  peaty  and  spongy,  thus  retaining  the  water  to 
a  great  extent,  and  on  only  rare  occasions  has  the 
yield  fallen  to  less  than  2,000,000  gallons  per  day. 


The  leat  was  cut  about  the  year  1800,  and  was  35 
miles  in  length;  at  the  same  time  intakes  were 
made  on  the  rivers  West  Dart,  Cowsic,  and  Blacka- 
brook, and  the  water  diverted  from  these  rivers,  into 
the  leat,  which  was  an  entirely  open  cutting,  with 
the  exception  of  a  tunnel  under  Nuns  Cross  for  a 
length  of  about  670  yds.  This  method  of  supplying 
Devonport  was  continued  until  about  1825-6,  when  a 
9-in.  pipe  was  laid  from  a  small  tank  at  Brooklands 
to  Stoke,  but  this  pipe  was  replaced  by  a  12-in.  main 
in  1855.  In  the  year  1876  another  cast-iron  main 
of  18  in.  diameter  was  laid  from  Brooklands  (herein- 
after described  under  filters),  and  the  leat,  as  a 
means  of  a  supply,  was  abandoned  from  Crown  Hill  to 
Devonport.  In  1894-5,  a  pipe  line  was  laid  from  a 
reservoir  at  Roborough  to  Crown  Hill,  and  a  further 
portion  of  leat  abandoned. 

*  Extracted  from  paper  read  ou  Saturday  last  at  a  Sessional  Meeting 
of  the  Royal  Sanitary  Institute  held  at  Plymouth. 


On  the  transfer  of  the  waterworks  m  July,  1906, 
the  corporation,  in  consequence  of  a  report  made  by 
the  writer,  proceeded  to  -farijameu-t,  and  in  1907  re- 
oerived  Royal  Assent  for  the  expenditure  of  E804000 
for  further  improving  the  works.  In  these  waiks  LI 
was  provided  that  a  pipe  line  be  laid  from  Belliver 
voir,  across  the  Roborough  Down  to  Dousland, 
where  it  was  intended  to  eon-tmct  a  .-mall  tank.  This 
work  was  carried  out,  and  the  improvement  effected 
ihled  us  to  discard  the  leat  between  the  two  points 
for  purposes  of  supply.  The  abandonment  of  this 
portion  was  purely  Irom  sanitary  motives,  for  the 
corporation  have  always  been  keenly  alive  to  the 
possibility  of  pollution,  and  their  aims  have  been  to 
protect  the  water  from  source  to  its  final  distribution 
to  the  consumers.  The  conveyance  of  water,  by 
lneans  of  the  leat,  through  the  districts  of  Yelverton 
and  Dousland  was  discontinued,  as  it  was  felt,  from 
the  condition  of  the  leat  and  the  number  of  visitors 
who  frequent  these  place.-,  diat  the  risks  of  contami- 
nation from   irresponsible   individuals,  were  great. 

The  portion  now  in  use  is  17  miles  in  length,  and 
extends  from  the  intakes  to  Dousland.  Nearly  the 
whoie  of  the  length  passes  through  country  which 
properly  falls  under  the  category  of  moorlands,  tree 
from  cultivation. 

SXOEAGE. 

The  amount  of  water  stored  at  Devonport  may  not 
be  considered  excess. ve  for  a.  town  supplying  75,800 
persons,  but  in  face  of  the  excellent  gathering  grounds, 
and  the  inirequency  of  days  upon  which  the  yield  is 
insufficient  to  meet  the  demand,  the  writer  i-  oi 
opinion  that  the  exist. ng  storage  is  sufficient  fox  a 
number  of  years. 

The  first  reservoir,  named  Row  den's  reservoir,  was 
constructed  at  Stoke  in  1825 ;  it  is.  circular  in  shape, 
anil  has  a  capacity  of  2,071,000  gallons.  A  9-in.  pipe 
was  laid  to  th.s  reservoir  from  a  tank  at  Brooklands. 
In  1875-6  the  old  Crown  Hill  reservoir  was  constructed, 
and  had  a  capacity  of  17,000,000  gallons;  its  banks 
were  raised  in  1892,  and  the  extension  thus  made 
gave  an  increased  storage  of  500,000  gallons.  Another 
.  voir  was  built  at  Roborough  in  1896,  and  has  a 
capacity  of  2,049,000  gallons.  The  next  reservoir  was 
completed  in  1900.  It  is  situated  at  Beaconsfield,  is 
covered,  and  holds  1,163,000  gallons. 

These  were  the  reservoirs  which  were  constructed 
under  the  rtgime  of  the  Devonport  Water  Company 
up  to  1906,  when  the  corporation  took  over  the  works. 
The  storage  to  this  date,  including  service  reservoirs, 
was  22,779,000;  this  was  considered  inadequate,  and 
in  the  Corporation  Act,  1907,  powers  were  obtained 
to  construct  a  new  reservoir  at  Crown  Hill,  having 
a  capacity  of  20,000,000  gallons.  The  work  of  con- 
structing this  reservoir  was  commenced  in  November, 
1903,  and  completed  in  October,  1911.  The  capacity, 
when  finished,  was  21,000,000  gallons.  Previous  to 
this  a  small  service  tank  was  constructed  at  Dous- 
land, which  holds  180,000  gallons.  The  total  storage 
of  the  Devonport  Waterworks  is,  therefore,  approxi- 
mately 44,000,000  gallons. 

DISTRIBUTION. 

For  the  purpose  of  distribution  the  town  is  divided 
into  three  districts :  the  high,  middle,  and  low  levels. 
The  different  districts  are  subdivided  into  smaller 
districts  for  the  purpose  of  detecting  waste,  and 
although  the  detection  at  present  is  not  all  that 
might  be  desired,  good  work  is  being  done  to  keep 
the  consumption  within  a  reasonable  figure. 

FILTEBS. 

There  are  eight  beds  which  are  capable  of  filtering 
about  3,750,000  gallons  per  day. 

The  whole  of  the  beds  are  somewhat  similarly  con- 
structed; each  is  115  ft.  long  and  80  ft,  wide.  The 
filtering  medium  is  4  ft,  6  in.  in  depth,  and  consists 
of  1  ft.  of  3-in.  granite  spalls;  6  in.  li-in.  and  6  in. 
5-in.  granite  stone;  6  in.  of  pea  gravel,  and  18  in.  fine 
sand. 

The  analytical  examination  is  highly  satisfac;- 
as  it  shows  a  total  absence  of  saline  or  free  ammonia 
and  a  very  low  proportion  of  albuminoid  ammonia, 
which  is  evidence  that  the  water  is  free  irom  pollu- 
tive  matter  and  products  of  organic  decay.  The  re- 
sults of  bacteriological  examination  are  also  of  a 
satisfactory  nature,  conforming  to  the  charae 
of  moorland   water  from  an   unpolluted  watershed. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Subvetok  readers  with  a  view 
to  making  the  information  given  under  this  head  as  complete  ani 
accurate  as   possible. 


INQUIRIES  HELD. 

Bacup  T.C.  (March  4th.  Mr.  H.  S.  Stewart).— £565 
for  works  of  private  street  improvement. — The  town 
clerk,  Mr.  J.  Emfrwristie,  stated  that  the  period  asked 
for  repayment,  was  ten  years.  The  streets  proposed 
to  be  dealt  with  were  on  the  outskirts  of  the  borough, 
and  it  was  not  proposed  at  the  present  to  carry  out 
works  other  than  sewering.  The  population  to  be 
served  was  about  400. 

Bradford  T.C.  (March  11th.  Mr.  W.  H.  Collin).— 
£6,500  for  street  improvements,  town  hall  alterations. 
and  a  mortuary'. — The  scheme  involved  the  taking  of 
a  strip  off  an  ancient  burial-ground  at  ChapeJtown, 
known  as  the  Old  Chapel  site.  Mr.  Harold  Newell, 
barrister,  stated  that  he  had  been  instructed  by  the 
vicar,  churchwardens,  and  certain  parishioners  to 
oppose  the  scheme.  The  town  clerk  stated  this  was 
an  entirely  new  development,  as  the  corporation  were 
led  to  expect  there  would  be  no  opposition.  After 
consultation  with  his  committee,  Mr.  Evans 
announced  that  the  Old  Chapel  site  proposals  would 
be  withdrawn.  The  details,  of  the  other  parts  of  the 
council's  proposals  were  then  the  subject  of  inves- 
tigation. 

Bungay  U.D.C.  (March  11th.  Mr.  H.  A.  Chapman). 
— £3,500  for  the  purposes  of  a  scheme  under  Part  III. 
of  the  Housing  of  the  Working  Classes  Act,  1890,  for 
the  purchase  of  land  and  the  erection  of  working- 
class  dwellings. — Mr.  P.  J.  Sprake,  clerk  to  the 
council,  stated  that  the  money  was  required  for  the 
purpose  of  erecting  twenty  dwellingdiouses  on  land 
opposite  the  old  burial  ground,  adjoining  the  main 
road  from  Harleston  to  Beccles'.  It  was  estimated 
that  the  dwellings  would  bring  in  a  rental  of  £208. 
From  that  they  would  have  to  allow  for  empties  and 
losses  £5,  bringing  the  estimated  yearly  receipts  to 
£203.  If  the  loan  was  to  be  repaid  in  sixty  years  at 
3£  par  cent,  the  sum  of  £138  6s.  5d.  would  be  neces- 
sary as  an  annual  payment.  The  sites  were  estimated 
at  6s.  6d.  in  the  £.  £20  5s.,  insurance  £2  5s.,  repairs 
and  maintenance  £15.  supervision  and  collection  of 
rents  £10  10s.,  leaving  a  balance  in  hand  estimated 
at  £7  13s.  lOd.  The  situation  was  an  excellent  one, 
the  site  stood  high,  had  a  southern  aspect,  was  quite 
dry,  and  he  did  not  think  he  would  have  any  diffi- 
culty in  satisfying  the  hoard  as  to  the  water  supply. 

Dursley  (Clos.)  R.D.C.  (March  12th.  Mr.  K.  G. 
Hetherington). — £10,000  for  the  purposes  of  sewerage 
and  sewage  disposal  for  the  parish  of  Wotton-undeir- 
Edge. — Mr.  F.  Treasure  (Gloucester)  opposed  the 
scheme  on  behalf  of  the  local  branch  of  the  Farmers' 
Union. 

Cosport  U.D.C.  (March  4th.  Mr.  F.  H.  Tulloch).— 
£250  for  the  erection  of  a  ladies'  chalet. — The  sur- 
veyor, Mr.  H.  Frost,  stated  that  there  had  been  fre- 
quent requests  for  the  provision  of  this  accommoda- 
tion, and  the  site  was  in  a  very  busy  locality,  close 
to  the  ferries.  The  walls  of  the  building  would  be 
of  wood.  The  inspector,  having  suggested  some 
alterations  in  respect  to  the  drainage  and  examined 
the  plan-s,  invited  comment.  Mr.  D.  Fleming  asked 
if  a  proper  brick  building  could  not  be  erected  for 
about  the  same  money.  The  surveyor  replied  that 
it  would  be  possible,  but  it  Was  thought  that  the 
building  as  suggested  would  be  more  in  keeping  with 
those  in  the  vicinity. 

Howden  R.D.C.  (March  11th.  Mr.  P.  M.  Cros- 
ihwaite). — £400  for  the  purpose  of  carrying  out  ex- 
perimental boring  for  water. — It  was  stated  that  the 
council  had  engaged  Mr.  Percy  Griffith,  m.tnst.c.e., 
who  went  carefully  Over  the  whole  district.  A  likely 
site  was  ultimately  selected  on  land  belonging  to  Mr. 
n-Broadley,  m.p.,  who  gave  them  permission 
to  make  a  trial  boring  without  cost,  beyond  the  comm- 
on for  cutting  up  the  ground.  The  trial  boring 
was  carried  down  below  the  chalk,  but  tin-  tesl  pump- 
ing failed  to  find  a  sufi  apply  of  water.  Mr 
Griffith  |  the  desirability  of  sinking  the  well 
deeper,  and  driving  an  adit  with  a  view  to  tapping  a 
sufficient  supply.  The  council  accepted  thai 
tion,  and  Mr.  Griffith  told  fchem  that  if  fcru 
not  find  water  at  that  spot,  they  might  give  up  any 
idea  of  deep  boring  in  thai  d  fcrict.  Evidence  was 
given  by  Mr.  Percy  Griffith  and  Dr.  Wilson, 
officer  of  health  to  the  East  Riding  County  Council. 

Swansea  T.C.  (March  5th.  Mr.  R.  H.  Bicknell).— 
£2,454  for  the  purchase   of  land   at  Clase,   Morri-ton. 


for  the  purposes  of  a  cemetery,  and  £4,000  for  paving 
works  at  Cwm-road.—  The  town  clerk  explained  the 
mature  of  the  cemetery  proposal,  the  extent  of  the 
land  acquired  being  22J  acres.  The  land  was  free- 
hold, except  a  few  leases  which  would  fall  in,  and 
Sir  Robert  Morris,  the  freeholder,  had  offered  no 
objection  to  the  proposals  of  the  corporation.  In  the 
second  application  it  was  stated  that  it  was  proposed 
in  pave  600  yds.  of  the  Cwm-road.  The  borough  sur- 
veyor, Mr.  G.  Bell,  stated  that  the  traffic  over  the 
road  was  very  heavy.  At  present  the  road  was  made 
of  macadam. 

APPLICATIONS    FOR   LOANS. 

Abergavenny  T.C. — £1,210  for  the  purchase  of  pro- 
perty for  the  widening  of  High-street. 

Barrow-in-Furness  T.C— £3,500  for  street  improve- 
ments. 

Blackburn  T.C £2,330  for  the  purchase  of  property 

for  street  improvement  purposes. 

Bristol  T.C — £25,000  for  the  extension  of  electricity 
mains,  sub-stations  and  services. 

Ilkley  U.D.C— £9  500  for  purchasing  and  developing 
"  The   Holmes  "   estate. 

Lewisham  B.C.— £7,767  for  wood  paving. 

Maidens  and  Coombe  U.D.C— £3,100  for  the  provision 
of  a  three-cell  refuse  destructor,  including  chimney 
ventilation,  building,  approach  road  and  drainage, 
estimated  by  the  surveyor,  Mr.  R.  H.  Jeffes,  to  cost 
£3,068.— £6,897  for  the  extension  of  the  sewage  works. 

Saltash   T.C £200   for  a  wall   and  railings,  at  the 

recreation  field. 

Stockton  T.C. — £6,750  for  converting  house  services 
to  the  water-carriage  system. 

Sutton-in-Ashfield  U.D.C For  the  erection  of  a  con- 
venience and  road  work. 

Walsall  T.C £4,840  for  machinery  at  the  electricity 

works. 

Westbury    U.D.C £14,000    for    a    sewage     disposal 

scheme. 

Wilts  C.C £13,500  for  the  erection  of   new  county 

offices  and  alterations  to  existing  offices. 

Woodford  U.D.C — £850  for  a  new  fire  station. 
LOANS   SANCTIONED. 

Castlebar  U.D.C— £4,000  for  workmen's  dwellings. 

Darlington  T.C— £8,052  in  connection  with  the  water 
undertaking,  and  £330  for  meters. 

Dartford    U.D.C — £1,700   for   street    improvements. 

Devonport   T.C £15,000  for   gas    stoves,   autos    and 

meters. 

Harrow  U.D.C. — £415  for  improvements  at  the  hos- 
pital. 

Ipswich  T.C — £12,950  for  the  erection  of  a  school. 

Tiverton  T.C — £1,280  for  the  purchase  of  a  site  for 
working-class  dwellings. 

West  Suffolk  C.C — £15,000  for  main  road  reconstruc- 
tion. 

Yarmouth  T.C— £7,905  for  granite-sett  and  wood- 
block paving. 

FORTHCOMING    INQUIRIES. 

MARCH.  £ 

25. — Middlesbrough.     For  works  of  sewerage 

(Mr.   F.   O.    Stanford)     33,850 

25. — Saffron  Walden.     For  water  supply  pur- 
poses (Mr.  H.  R.  Hooper) 150 

26. — Bedford.     For  the  electricity  undertaking 

(Mr.  T.  C.  Ekin) 11,590 

26. — Clacton.     For  the  electricity  undertaking 

(Mr.  H.  R.  Hooper)         — 

26. — Pontardawe.     For  sewage  disposal  works 

(Mr.  P.  M.  Crosthwaite) 5,985 

26. — Reading.     For  road    widening    purposes 

(Mr.  Edgar  Dudley)         670 

26.— Skipton.     For  sewage  purposes  (Mr.  F.  H. 

Tulloch)        940 

26. — Stratton.       For   road   improvement   and 
public  convenience  purposes  (Mr.  W.  O. 

E.  Meade-King)     "  ...        1,700 

27. — Bingley.       For  sewerage  and  bandstand 

purposes  (Mr.  F.  H.  Tulloch) 545 

27.— Pickering.      For  water   supply   purposes 

(Mr.  F.  O.  Stanford)       2,700 

28. — Devonport.     For  gas  supply  and  footpath 

purposes  (Mr.W.  O.  E.  Meade-King)...  5,859 
28.— Farnworth.      For  the  erection  of  a    fire 

station  (Mr.  F.  H.  Tulloch)       2,200 

29. — Atherton.     For  private  street  works  (Mr. 

F.  H.    Tulloch)     1,510 
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The  following  are  among  the  mo  e  importani  pro- 
jected works  of  which  particulars  appear  below: 
Buildi1Dgi&— Darehester,  Dublin  £23,000,  Lynn,  Maidens 

ami  Cooinbc.  Paddmgton  £80,000;  housing  and  town 
planning— Merthyr;  refuse  i  ^Uectiun  and  di 
.Melton  Mowbray;  roads  ami  material,— Bcxhill,  Old- 
ham, Swansea  £20,000,  Woolwich;  sewerage  and 
sewage  disposal — Esher  and  the  Di'ttons;  wat<  - 
and  electricity— Bideford  £20,000,  West  Ward  — Par- 
of  other  works  projected  will  be  found  on 
oui    'Local  Government   Board  Inquiries"   " 

BUILDINGS. 

Ayr  C.C. — It  has  been  agreed  to  sanction  an  applica- 
tion by  the  Carrick  District  Committee  for  the  erec- 
tion of  a  new  bridge  over  the  river  Stinchar  at  Ha'Ilow- 
chapel,  Pinwherry,  at  an  estimated  cost  of  £1,700. 

Dalkeith  T.C.— The  new  infectious  diseases  hospital 
and  the  Buccleuch  Memorial  Bridge  were  formally 
opened  on  Saturday  last.  The  hospital  has  been 
erected  at  Whitehall  at  a  cost  of  £5,000.  It  consists 
of  five  blocks  fitted  with  appliances  of  the  latest 
kind.  The  buildings  are  lighted  throughout  with 
electricity,  and  telephone  communication  connects 
each  block.  The  drainage  and  plumber  work  of  sani- 
tary towers  has  been  carried  out  in  the  most  up-to- 
date  manner.  The  new  bridge,  Which  was  also 
opened,  has  been  erected  to  connect  the  Public  Bark 
with  its  Ivtbank  entrance.  It  has  been  built  Ekmd 
plans  by  Mr.  C.  H.  Greig. 

Dorchester  T.C The  borough  and  water  engineer, 

Mr.  H.  D.  Strange,  has  been  instructed  to  prepare 
plans  and  estimates  for  the  new  municipal  depot  and 
stables. 

Dublin  T.C The  widening  of  Butt  Bridge  is  to  be 

carried  out  at  an  estimated  cost  of  £23,000. 

Hornsey  T.C The  Education  Committee  propose  to 

spend  about  £312  in  providing  additional  fire  pic- 
cautions  where  required  in  the  council  schools.  These 
safeguards  include  doors  to  open  both  ways,  electric 
gongs,  emergency  staircases,  and  widening  of  gate- 
ways to  playgrounds  to  admit  fire  escapes. 

Leatherhead   U.D.C The    tenders    of    Mr.    W.    H. 

Fmpson  of  Leatherhead,  have  been  accepted  for  the 
erection  of  a  pavilion  and  lavatories  at  the  new 
recreation  ground,  the  former  at  £116  and  the  latter 
at  £79. 

Leigh-on-Sea  U.D.C. — Work  of  piling  is  to  be  carried 
out  at  the  Cliffs  at  the  junction  of  Cliff-parade  and 
Leigh-hill,  at  an  estimated  cost  of  £100. 

Lynn  T.C. — The  question  of  the  provision  of  public 
baths  has  been  referred  to  the  consideration  of  the 
whole  council  in  committee. 

Maidens  and  Coombe  U.D.C. — Plans  in  sketch  form 
submitted  by  Mr.  Harold  Bailey,  f.r.i.b.a.,  hon. 
architect,  have  been  adopted  for  the  extension  of  the 
municipal  offices,  and  Mr.  Bailey  has  been  authorised 
to  retain  the  services  of  a  quantity  surveyor,  so  that 
specifications,  &c  ,  may  be  approved  and  forwarded 
to  the  Local  Government  Board  for  early  sanction  to 
a  loan. 

Mansfield    T.C The    question   of    the    provision    of 

a  public  abattoir  has  been  referred  to  the  Health 
Committee. 

Paddington  B.C.— It  has,  been  decided  to  erect  at 
Porohester-road  a  swimming  bath  at  a  cost  of  £60,000. 
and  two  subsidiary  establishments  in  different  parts 
of  the  borough,  including  slipper  baths  and  wash- 
houses.,  at  a  further  cost  of  £20,000. 

Richmond  (Surrey)  T.C— It  has  been  decided  to  join 
in  the  request  addressed  by  a  recent  public  meeting 
at  Twickenham  to  the  county  councils  of  Surrey  and 
Middlesex  to  convene  a  joint  meeting  of  the  repre- 
sentatives of  their  respective  bodies,  the  members 
of  the  Richmond  Town  Council,  the  Twickenham 
Urban  District  Council  and  the  Richmond  Bridge 
Commissioners,  to  consider  the  question  of  improving 
the  bridge  communication  between  Richmond  and 
Twickenham. 

Saltburn  U.D.C— The  council  have  approved  the 
.•cheme  submitted  by  the-  surveyor,  Mr.  Joseph  Draper 
for  improvements  on  the  sea  banks,  at  an  estimated 
cost  of  £250. 


Seaton  (Devon)  U.D.C  -Negotiations  have  been 
opened  for  the  purchase  of  a  site  near  Hartley  Station 
Eoi    the  proposed  new  council  offices. 

Surrey  C.C— Mr.  A.  Dryland,  the  county  surveyor, 
has  prepared  a  definite  scheme  and  -  itimate  for  the 
long-proposed  widening  of  Window's  Bridge,  at  present 
an  eyesore  and  danger,  on  the  Portsmouth  road  in  the 
area  of  the  Esher  and  the  Dittons  Urban  District  Coun- 
cil ;  and  it  has  been  decided  to  recommend  the  county 
council  to  effect  the  improvement  if  the  district  council 

LI  i. -quire  the  necessary  land.  Tiie  matter  has  been 
under  discussion  for  seventeen  years,  so  it  may  reason- 
ably be  hoped  that  it  will  not  be  very  much  longer 
before  it  passes  into  the  stage  of  action. 

Walton-on-the-Naze   U.D.C Consideration    is    being 

given  to  a  report  of  the  Sanitary  and  General  Pur- 
poses Committee  dealing  with  plans,  specifications 
and  estimates  for  extensive  repairs  and  additions  to 
the  sea  defences  at  Burnt  House  breakwater.  The 
proposed  works  include  raising,  casing  and  strengthen- 
ing the  existing  Burnt  House  breakwater,  £1,281 ; 
extension  of  shore  end  of  the  same  breakwater  to  cliffs, 
£475 ;  and  extending  breakwater  at  seaward  end,  £714. 

Wigtown  T.C— The  council  have  agreed  to  the  erec- 
tion of  a  bandstand  in  the  Square,  and  will  subscribe 
CI 5  towards  the  estimated  cost  of  £75,  the  remainder 
being  raised  by  public  subscription. 

Wilts  C.C— The  tender  of  Mes'sirs.  Haywiard  & 
-,  of  Bath,  at  £10,979,  has  been  accepted  for 
the  erection  of  new  county  offices  and  alterations 
and  additions  to  existing  offices   at   Trowbridge. 

Woolwich  B.C — It  has  been  referred  to  the  Baths 
Committee  to  take  such  steps  as  may  be  necessary  for 
adapting  the  second-class  swimming  bath  at  Plum- 
stead  for  cinematograph  and  other  public  entertain- 
ments, at  an  estimated  cost  of  £650. 

HOUSING  AND  TOWN   PLANNING. 

Bridlington  T.C — It  has  been  decided  to  charge 
rents  from  4s.  4d.  to  5s.  per  week  (inclusive  of  rates) 
for  the  twenty-five  workmen's  houses  in  course  of 
erection  in  the  Old  Town. — It  bias  also  been  agreed 
to  purchase  a  piece  of  land  on  the  east  side  of  North 
Back-lane,  in  the  Old  Town,  on  which  to  erect  twelve 
small  cottages  for  "  persons  of  the  working  class," 
and  principally  for  aged  couples  and  widows  who  are 
likely  to  be  dishoused  in  consequence  of  street  and 
other  improvements. 

Clasgow  T.C  — The  Executive  Committee  on 
Housing  recommend  the  appointment  of  the  following 
officers  fo-r  duties  exclusively  devoted  to  the  enforce- 
ment of  the  sanitary  laws  affecting  house  property — 
viz.:  Junior  medical  officer,  Dr.  McLean;  junior 
sanitary  inspector,  Mr.  Henry  Watt;  junior  master 
of   works.   Mr.   Thomas   Seiners. 

Holsworthy  U.D.C— It  has  been  decided  to  build  a 
certain  number  of  working-class  dwelling-houses 
"  with  all  convenient  speed." 

Launceston  T.C — It  has  been  agreed  to  build  six- 
teen houses  on  the  Race  Hill  site. 

Market  Bosworth  R.D.C — The  Local  Government 
Board  has  sanctioned  a  scheme  for  the  erection  of 
twelve  dwellings  in  Markfield  on  the  understanding 
that   it   is  proceeded  with  immediately. 

Merthyr  T.C — With  respect  to  the  application  made 
to  the  Local  Government  Board  to  borrow  £12,000  for 
the  purchase  of  the  Galon  Ucbaf  estate,  near  Dow- 
lais,  for  the  erection  of  workmen's  dwellings,  and  for 
small  holdings  and  allotments,  a  letter  has  been  re- 
ceived from  the  Local  Government  Board  stating  that 
the  board  understood  that  the  estate  comprised  92 
acres,  of  which  it  was  suggested  24  acres  might  be 
utilised  for  housing  purposes,  and  the  remaining  68 
acres  tor  purposes  of  small  holdings  and  allotments. 
No  evidence  appeared  to  have  been  forthcoming  at 
the  inquiry  of  any  demand  for  -small  holdings  and 
allotments  in  the  neighbourhood  of  the  estate.  As 
regards  the  part  suggested  for  housing  purposes,  the 
board  were  advised  that,  owing  to  the  contour  of  the 
land,  the  cost  of  building  would  be  increased,  and 
that  it  was  not  suitable  for  the  erection  of  houses  to 
be  let  at  low  rents.  Further,  it  did  not  appear  neces- 
sary for  the  council  to  acquire  and  develop  so  large 
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an  area  as  24  acres  in  the  district  for  building  pur- 
poses. The  board,  in  view  of  the  evidence  submitted 
at  the  inquiry  in  regard  to  the  existence  of  insanitary 
houses  :n  the  Dowlais.  district,  were  satisfied  that  a 
scheme  for  the  erection  of  not  Less  than  100  workmen's 
dwelling-,  suitable  for  persons  earning  from  15s.  to 
20s.  a  week,  and  containing  a  living  room  and  scul- 
lery, and  two  or  three  bedrooms,  was  necessary. 

Wharfc-dale  R.D.C.—  'Negotiations  are  in  progress  fur 
the   provision  of  workmen's  cottages   at   Odel. 

PARKS  AND  OPEN  SPACES. 

Llandudno  U.D.C.— Recently  Lord  Mostyn  offered  to 
grant  to  the  council  a  lease  for  999  years  of  the  upper 
part  of  the  Happy  Valley  at  a  nominal  rent  of  £1  a 
year,  and  the  lease  has  now  been  formally  handed 
over  by  Lord  Mostyn  to  the  chairman  of  the  council 
(Mr.  Pierce  Jones).  It  is  stated  that  with  the  part 
of  the  valley  leased  by  Lord  Mostyn  and  the  adjoin- 
ing Wyddfyd  estate,  which  the  council  have  acquired, 
Llandudno  will  possess  one  of  the  finest  seaside  parks 
in  the  country. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Bridlington  T.C.— For  the  disposal  of  refuse  it  has 
been  agreed  to  purchase  land  near  to  Bempton-lane 
for  £1,250. 

Melton  Mowbray  U.D.C — It  has  been  agreed  to  pro- 
vide a  refuse  destructor,  at  a  cost  not  exceeding  £2,000. 

ROADS  AND  MATERIALS. 

Bexhill  T.C. — The  council  in  committee  have  adopted 
a  report  giving  details  concerning  the  present  position 
of  affairs  for  the  taking  over  by  the  council  O'f  the 
East-parade.  The  opinion  is  expressed  that  the 
management  and  control  of  the  whole  of  the  eastern 
front  should  be  acquired  by  the  council.  Figures  are 
given  of  the  cost  of  making  up  the  Marina  roadway, 
which  would  fail  upon  the  council.  The  capital  cost 
to  the  council  would  also  involve  an  expenditure  of 
approximately  £4,000  for  sea-defence  works. 

Chelsea  B.C. — King's-road  is  to  be  widened  as  a 
metropolitan  improvement,  at  an  estimated  cost  of 
£5,000. 

Derby  T.C — A  sum  of  £796  is  to  be  paid  for  Jand 
for  the  purpose  of  widening  London-road  from  40  ft. 
to  50ft. 

Devon  C.C — The  following  works  have  been  sanc- 
tioned: Widening  Dawlish  to  Teignmouth  road,  near 
Oaklands  (estimated  cost  £350,  contribution  £175); 
widening  Salterton-road,  Exmouth  (£180,  £50);  re- 
placing sett  paving  with  macadam  at  Southmolton 
(£286,  £14.3);  widening  Teignmouth  to  Bishopsteignton 
road  (£1,630,  £600);  strengthening  Withevidge-road, 
Tiverton  (£1,310.   £670). 

Inverness-shire  C.C — The  Badenoch  District  Com- 
mittee have  agreed  to  accept  the  grant  offered  by  the 
Eoad  Board.  For  the  Perth-Inverness  road  the  esti- 
mated cost  of  improvements  is  £2,990,  and  of  this  sum 

Road  Board  will  give  a  grant  of  £2153.  The 
KIngu56ie-Fort    William    road    improvements    are    to 

£1,170,  towaids  which  the  Road  Board  will  grant 
£843.  The  reconstruct'on  of  Laggan  Bridge  entails 
an  expenditure  of  £1,700  the  Road  Board  share 
amounting  to  £1.224.  It  has  also  been  decided  that 
the  Laggan  and  Strathdearn  divisions  of  roads,  which 
have  been  worked  by  day  labour  for  the  past  five 
years,  should  in  future  be  let  on  contract.  The  dis- 
tance is  89  miles. 

Isle  of  Wight  R.D.C — The  committee  who  were  deal- 
ing with  the  claim  of  Mr.  F.  T.  Mew,  j.p.  in  the  action 
for  alleged  damage  to  the  fishery  at  Carisbrooke 
by  washings  from  tar-sprayed  roads,  report  that  they 
havi  i   I  ie  action  by  agreeing  to  pay  Mr.  Mew 

£325.  6200  of  which  was 'to  he  paid  by  Mr.  Harvey, 
the  tor    the    tar-spraying',    who    was   joint 

mi,  each  party  to  pay  their  own 

Lancashire  C.C — In  presenting  the  recommendations 
of  the  Main  It  .ad-  and  Bridges  Committee  on  Monday 
last  1   -a'd  in  view  of  the  increa 

use  of  the  main  roads  it  would  be  no  surprise  to  'he 
"i«i"!  the  greatly  enlarged  estimate  for  the 

coming  year.  The  increase  of  £31,773  asked  for, 
bring-'ng  the  estimated  expenditure  to  £211,552,  showed 
■  experditure  had  increased  50  per  cent  during 
the  pa.-t  fifteen  years,  and  this  wa«  not  the  total  of  all 
that  would  be  called  for  if  the  road-  od  the  county 
were  to  be  satisfactorily  maintained. 


Liberty  of  Peterborough  C.C The  Road  Board  has 

promised  a  grant  of  £7,185.  spread  over  seven  years, 
and  a  loan  of  £7,S00,  for  strengthening  the  5  miles 
O'f  the  Great  North  Road  running  through  the  county, 
the  council  to  pay  for  surfacing  out  of  maintenance. 
The  Road  Board  has  also  given  a  grant  of  £800,  and  a 
loan  of  £3,000  for  improving  the  main  roads  in  Crow- 
land,  Market  Deeping  and  Wansford  districts.  The 
loans  are  on  condition  that  £4,600  is  expended  in  the 
years  1913-14. 

Loughborough  T.C. —  Negotiations  are  practically 
complete  for  an  improvement  scheme,  involving  an 
expenditure  of  £4,436.  When  this  is  effected  a  large 
area  of  slum  property,  called  Steeple-row,  will  be 
cleared  away,  while  a  new  street  i*  to  be  made  from 
Church -gate,  where  the  corporation  is  to  purchase 
property,  into  the  Toothill-road. 

Newquay  U.D.C The  surveyor.  Mr.  J.  Ennor,  re- 
ports that  the  amended  scheme  for  the  improvement 
of  the  main  road  between  Narroweliff  and  Bolowthas, 
coui'd  not  be  carried  out  for  less  than  the  org'nal 
scheme — viz.,  £500.  The  council  have  approved  of 
the  scheme  subject  to  the  Local  Government  Board 
sanctioning  a  loan. 

Oldham  T.C. — The  efforts  of  the  borough  surveyor's 
department  are  to  be  d:  reefed  in  the  ensuing  year  to 
the  main  roads  of  the  borough,  and  if  money  is  avail- 
able these  are  to  be  concreted. 

Poole  T.C Work   under  the   Private    Street  Works 

Act  is  to  be  carried  out  in  Alder-street  and  Parkside- 
road.  and  work  to  the  value  of  £2,000  is  to  be  done  in 
Wal  1  i  sdown-road . 

Swansea  T.C. — The  borough  surveyor,  Mr.  G.  Bell, 
is  engaged  in  the  preparation  of  a  scheme  for  the 
wood  paving  of  the  whole  of  the  centre  of  the  town. 
at  an  estimated  cost  of  £20,000. 

Wells  (Somerset)  U.D.C. — It  has  been  agreed  to  pur- 
chase a  road  sweeping  machine  from.  Messrs.  W. 
Smith  &  Son,  at  £22  10s. 

West  Suffolk  C.C A  letter  has  been  received  from 

Sir  George  Gibb,  chairman  of  the  Road  Board,  stating 
that  if  the  county  spend  £29,569.  including  loan 
charges,  in  the  year  1914,  they  could,  if  they  choose, 
spend  an  additional  £5,000,  which  would  be  provided 
by  the  board,  either  in  the  year  1914  or  1915,  as  they 
preferred,  on  any  additional  improvement  work,  but 
it  would  have  to  be  such  work.  It  could  not,  for 
example,  be  applied  to  reducing  the  expendHure  in 
1915,  so  as  to  bring  it  below  the  estimate  of  £29  569 
for  1914,  as  that  figure  represented  the  amount  which 
must  be  spent  in  order  properly  to  maintain  the  roads. 

Woolwich  B.C. — It  has  been  agreed  to  reconstruct  the 
surface  of  the  main  road  from  Lee  Green  to  New 
Eltham  Station,  at  an  estimated  cost  of  £26  300.  An 
amended  application  is  to  be  made  to  the  Road 
Board  for  a  grant  of  £5,000,  and  a  loan,  without 
interest,  of  £7,000  for  five  years ;  and  an  application 
is  also  to  be  made  to  the  London  County  Council  for 
sanction  to  borrow  the  sum  of  £21,300,  and  to  advance 
the  sum  of  £14  300  for  the  wood-paving  work  a^d  the 
kerbing  channell'ng  and  drainage,  repayable  during 
the  longest  periods  sanctioned  for  these  purposes. 

Worcester  T.C— The  estimate  of  the  city  engineer, 
Mr.  T.  Caink,  at  £362,  for  making  up  Sydney- street, 
has  been  approved. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Auckland  R.D.C — The  tender  of  Mr.  Hetherington, 
of  Coundon,  at  £1.546,  has  been  accepted  for  the  work 
in  connection  with  the  Hanwick  sewage  disposal 
scheme. 

Esher  and  the  Dittons  U.D.C— The  tender  of  Messrs. 
James  May  &  Son,  of  Ashtead,  at  £5,811,  the  lowest 
of  'hree  received,  has  been  accepted  for  the  extension 
of  the  sewage  d;sposal  works. 

Hemel  Hempstead  R.D.C— The  counc'l  have  approved 
the  plans  of  the  proposed  scheme  for  treating  the 
sewage  of  Kings  Langley  on  the  bacterial  system,  at 
an  estimated  cost  of  £1,500. 

North  Riding  C.C. — An  expend'ture  not  exceeding 
£600  has  been  sanct-'oned  for  the  construction  of  two 
additional  filter  beds  in  connection  with  the  sewage 
scheme  at  the  North  Riding  Pauper  Lunat:c  Asylum. 

Stroud   U.D.C The    tender    of    Mr.    H.    Smth.    of 

Newport,  at  £1  030.  has  been  accepted  for  the  con- 
struct:on  of  an  effluent  drain  ;n  connection  with  the 
refuse  destructor  and  sewage  disposal  works  scheme. 

Wirksworth  U.D.C The  tender  of  Me  srs.  Parker  & 

Sharp,  of  York,  at  £9,276,  has  been  accepted  for  laying 
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tlie  main  pipe  line  of  the  now  sewerage  scheme.  For 
the  ironwork  for  the  outfall  works  the  tender  ■  of 
\i  ssrs.  F.  Bird  &  Co.,  London,  at  £G47,  has  been 
accepted. 

Worcester  T.C. — The  following  works  have  been 
ansthorteed  at  the  sewage  disposal  works:  Traveller 
along  covered  portion  of  carries,  including  skip,  £25; 
crane  for  lifting  detritus  I  i  embankment,  including 
foundation,  £65;  relaying  rails  along  embankment, 
c:i;   total,  £93. 

WATER,  CAS,  AND  ELECTRICITY. 

Bideford  T.C — The  Local  Government  Board  have 
sanctioned  the  scheme  for  augmenting  the  water  sup- 
ply oi  the  borough.  The  scheme  includes  the  relaying 
of  the  mains,  the  construction  of  a  service  reservoir 
in  Old  Town,  and  of  a  storage  reservoir  at  Bihery. 
th  ■  total  cost   being  estimated  at  about  £20,000. 

Bristol  T.C — The  city  electrical  eng'necr  has  pro- 
posed a  series  of  alterations  in  the  charges  for  electric 
Lighting  in  the  streets,  which  briefly  amount  to  a 
reduction  of  the  cost  of  the  arc  lamps  by  £2,000  per 
annum,  and  the  conversion  of  some  7n0  gas  lamps  to 
electric  lamps. 

Chippenham  R.D.C— The  surveyor,  Mr.  A.  H.  Lap- 
harn,  has  prepared  two  schemes  of  water  supply  for 
the  district,  with  a.  view  of  being  independent  of  the 
supply  frtin  the  urban  authority,  whose  charges 
amount  to  nearly  £500  a  year.  One  scheme,  involving 
an  annual  estimated  outlay  of  £494,  provided  for  a 
supply  from  Allington,  while  the  amended  scheme, 
which  was  estimated  to  cost  £300  a  year,  provided  for 
a  supply  from  an  artesian  well  at  Langley  Burrell. 
The  schemes  have  been  referred  to  a  special  com 
znittee. 

Dalkeith  T.C— The  new  waterworks  at  Ironmills 
were  formally  inaugurated  on  Saturday  last.  From 
the  new  bore,  which  has  been  sunk  in  the  Public  Park, 
180,000  gallons  of  water  per  hour  are  obtained.  The 
work  was  carried  out  by  Messrs.  T.  Wilson  &  Son, 
of  Edinburgh. 

Dunoon  T.C. — The  tender  of  West's  Gas  Improvement 
Company,  at  £9,740,  has  beeri  accepted  for  extensions 
at  the  gasworks, 

Margate  T.C — The  tender  oi  Messrs.  Hathoni,  Davey 
&  Co.,  at  £11,710,  has  been  accepted  for  an  installation 
of  pumping  plant  at  Wingham,  and  tenders  have  been 
invited  for  carrying  out  the  work  of  altering  the  exist- 
ing buildings  to  provide  for  lie  new  plant,  the  esti- 
mated cost  being  £5000. 

Marylebone  B.C.— The  Works  Committee  have  con- 
sxlered  as  to  the  lighting  of  the  new  circus  in  Mary- 
lebone-road,  and  Mr.  Seabrook  has  submitted  a 
scheme  which  is  considered  suitable,  and  the  com- 
mittee have  accepted  it.  The  scheme  provides  for 
eight  columns  with  one  large  lamp  and  four  small 
ones  on  each  being  placed  in  the  circus,  one  at 
each  quadrant  and  one  on  each  of  the  refuges  to  be 
placed  in  the  roads  leading  into  the  circus.  The 
approximate  candle-power  « ill  be  4,800.  The  total 
co«t  of  lighting  and  maintenance  of  the  columns  is 
estimated  to  be  £150  per  annum,  but  the  committee 
have  directed  that  the  four  sma^l  lamps  on  each 
column  should  be  turned  out  at  1  a.m.,  reducing  the 
co'St  to  £101  per  annum. 

Neath  R.D.C. — In  connection  with  the  new  water 
supply  works  at  Ystradfellte,  Breeonshire,  a  tem- 
porary supply  was  turned  on  last  week.  The  work  was 
commenced  in  1909  by  Messrs.  Morrison  &  Mason, 
of  Glasgow,  with  Mr.  E.  H.  Hill  as  engineer  and  Mr. 
W.  S.  Beecher  as  resident  engineer.  It  was  found 
necessary  to  bore  a  tunnel  under  a  portion  of  the 
mountain  in  order  to  divert  the  river,  and  the  council 
went  to  Parliament  again  for  further  powers  for  an 
increased  loan  of  £50,000  in  order  to  meet  the  increased 
cost.  These  powers  were  secured,  so  that  the  cost 
of  the  works  will  be  over  £200,000.  The  supply  will 
be  available  for  a  wide  area. 

Paignton  U.D.C — A  3-in.  water  main  is  to  be  laid 
from  the  main  in  Cockington-lane  to  join  up  the  main 
in  Sandringham-gardens. 

Petersfield  R.D.C — The  council  have  instructed 
Messrs.  Taylor  &  Wallin  (Mr.  Harry  W.  Taylor, 
Assoc. m. inst. c.e.),  of  Newcastle-upon-Tyne  and  Bir- 
mingham, to  consider  and  report  upon  the  waterworks 
for  the  parsh  of  Liphock.  Two  proposals  are  under 
cons'deration,  the  first  being  a  supply  from  the  Wey 
Valley  Water  Company,  and  the  second  from  a  local 
scheme  by  means  of  which  water  would  be  obtained 
from  a  deep  borehole  in  the  green  sands.     The  engi- 


neers are  investigating  both  proposals  fully,  and  will 
report  upon  the  relative  advantages  and  disadvantages 
of  each  for  the  council  in  due  course. 

Salcombe  U.D.C— The  report  of  the  Water  Com- 
mittee has  been  adopted  recommending  that  the  exist- 
ing pumping  and  engine  plant  be  replaced  by  two 
e  engines  of  uniform  style  and  a  suction  gas 
engine.  The  estimated  expenditure  for  this  was  £750. 
and  this,  with  the  necessary  extension  of  the  present 
buildings,  &c  at  Hanger,  would  necessitate  a  pro- 
bable total  outlay  of  U.000.  By  obtaining  this  on 
loan,  with  repayment  extending  over  a  period  of 
fifteen  years  and  the  adoption  of  a  suction  gas 
engine  instead  of  oil.'as  at  present  used,  such  a  saving- 
would  be  effected  as  that  a  new  and  complete  plant 
would  be  installed  without  any  increasing  expense. 

Swansea  T.C — During  the  past  year  the  electricity 
undertaking  earned  a  profit  of  £3.000,  and  the  market 
and  slaughter-houses  a   nett  surplus  of  £2,738. 

Torquay  T.C — The  electrical  engineer  (Mr.  C.  W. 
Salt)  reported  recently  that,  throueh  the  installation 
of  the  turbine,  there  had  been  effected  in  the  year 
ended  December  31,  1912,  a  saving  of  1.200  ton',  of 
coal,  and  that,  at  the  lowest  figure  of  13s.  lOd.  a  ton. 
the  saving  in  money  was  £830,  while  £206  had  been 
I  in  oT.  waste  and  water.  Councillor  Langdon. 
chairman  of  the  committee,  calculated  that  the  saving 
was  nearer  £1,200  than  £1,000  a  year.  The  reduction 
in  the  consumption  of  coal  was  about  one-third. 

Walsall  T.C — Upon  the  working  of  the  electricity 
undertaking  last  year  there  was  an  adverse  balance  of 
£3,853,  against  a  profit  of  G1R4  in  the  previous  year. 

West  Ward  (Westmorland)  R  D.C The    plans    of    a 

scheme  have  been  completed  for  the  supply  of  water 
from  Blea  Water  Tarn,  on  the  fells  above  Baweswater, 
for  thirteen  North  Westmorland  parishes,  at  a  total 
co=t  of  nearly  £40  000.  A  Local  Government  Board 
inquiry  was  held  '  in  January,  and  at  last  week's 
meeting  of  the  council  a  letter  was  rear]  statu?  that 
the  board  "are  advi=ed  that  the  scheme  might  be 
generally  satisfactory,"  but  they  reauired  information 
on  certain  po:nts.  One  was  n1P  likelihood  of  Lord 
Lonsdale,  the  principal  riparian  owner,  a"d  owner  of 
the  lake,  modifying  his  cond;tions  as  to  the  supply  of 
water  to  the  decoy  pond  in  Lowther  Park.  It  was 
reported  tha+  the  special  commit'ee  had  waHed  noon 
Lord  Lon--dale's  age"t  who  stated  that  Lord  Lonsdale 
could  not  alter  his  terms.  It  was  further  reported  thai 
owing  to  the  rapid  rise  of  materials  the  cost  of  the 
orgmal  scheme  would  be  much  enhanced,  but  the 
engineer  had  made  certain  mod'fKations  which  would 
brine  the  estimate  down  to  £38,000. 

MISCELLANFOUS. 

Belfast  T.C— At  a  meeting  of  the  council  in  obm- 
mittee  a  proposal  that  the  minimum  wage  of  all 
corporation  labourers  over  twenty-one  years  of  nse 
should  be  25s  weekly  was  rejected,  but  it  was  agreed 
to  grant  these  labourers  an  advance  of  Is  per  week, 
and  it  is  surmised  that  this  increase,  together  with 
the  other  advances  (about  £2,000)  approved  of  in 
-■']:n\<  s  and  wages,  represent  a  total  of  over  e7,000 
a  year. 

Maidens  and  Coombe  U.D.C— Sx  tenders  receved 
for  the  supply  of  a  first-aid  motor  fire  appliance  have 
been  referred  to  the  Fire  Brigade  Committee  for  re- 
port. 

Troon  T.C— Mr.  E.  R.  Matthews  Bridlington,  and 
Mr.  John  Eaglesham,  Ayr,  have  prepared  a  report 
on  the  recent  flooding  of  the  town  by  sea  water. 
They  express  the  opinion  that  the  two  ch:ef  things 
required  to  ensure  the  prevention  of  the  town  flood  ng 
is  to  get  as  w:'de  a  strip  of  esplanade  as  possible 
between  the  town  and  the  sea  wall  and  to  terrace 
this  esplanade  as  h;gh  as  is  reasonably  possible  with 
an  inclination  towa-ds.  the  sea  wail,  so  that  any  water 
from  the  sea  which  may  be  dr'ven  by  heavy  seas 
over  the  wall  may  gravitate  quickly  back  again  to 
the  sea.  The  improvements  wh'ch  they  propose  meet 
those  two  requirements,  and  include  the  formmg  of 
a  wider  footpath  than  the  present  one,  the  bm'lding 
of  a  dwarf  wall  2  ft.  high  along  the  upper  side  of 
the  footpa'h,  the  forming  of  the  upper  part  of  the 
new  wall  next  the  sea  ;n  a  curved  projecting  manner, 
and  the  placing  of  scupper  holes  through  the  parapet 
of  the  sea  wall,  at  distances  of  6  ft.  apart,  to  allow 
of  the  soeedy  clearing  of  the  water  from  the  prome- 
nade. The  estimated  cost  of  carrying  out  the  first 
scheme  is  £16  978.  Scheme  No.  2  is  in  all  respects 
similar  to  scheme  No.  1,  except  that  the  existing  wall 
would  be  retained  from  opposite  Bank-street  west- 
wards, and  the  cost  is  estimated  at  £15,400. 
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PERSONAL. 


Mr.  F.  J.  Harris,  surveyor  to  the  Holsworthy  Rural 
District  Council,  has  been  granted  an  increase  of 
salary. 

Mr.  J.  M.  Blizard,  assoc.m.inst.c.e.,  Municipal 
Offices,  Colombo.  Ceylon,  has  been  elected  a  member 
of  the  Royal   Sanitary  Institute. 

Mr.  E.  J.  Stead,  deputy  county  surveyor  of  Somer- 
set, has  been  appointed  surveyor  for  No.  1  district 
miik'!'  the  Devon  County  Council. 

Mr.  W.  A.  Stenning,  manager  of  the  sewage  disposal 
works  of  the  Twickenham  Urban  District  Council,  has 
l>een  voted  an  increase  of  salary. 

Mr.  William  Wyllie,  road  surveyor,  Lerwick,  has 
been  appointed  road  surveyor  to  the  Easter  Ross 
District  Committee  of  Ross-shire,  at  a  salary  of  £200 
per  annum. 

Mr.   Leslie   Pardoe,   son   of  Mr.  J.   C.   Pardoe,  sur- 
veyor to   the   Barry   (Glamorgan)   urban   district,    an 
-'ant  in  his   father's   office,  has  obtained   an    im- 
portant post  as   surveyor   at   Shanghai. 

Mr.  John  Caffroy,  who  at  present  holds  the  post  of 
principal  of  the  Armagh  Technical  School,  has  been 
appointed  by  the  Donegal  County  Council  to  the 
position  of  county  surveyor  for  the  southern  division 
of  the  county. 

Mr.- Sidney  T.  Ford,  assistant  to  Mr.  E.  Plunmiei 
Davies.  engineer  and  surveyor  to  the  Tisbury  (Wife) 
Rural  District  Council,  was  last  week  appointed 
highway  surveyor  (Northern  District)  to  the  St. 
Columb  (Cornwall)   Rural  District  Council. 

Mr.  R.  H.  Jenkins,  surveyor  to  the  Skegness  Urban 
District  Council,  has  had  his  salary  increased  by 
£20,  instead  of  £10  as  intended,  on  account  of  the 
efficient  manner  in  which  the  work  of  his  depart- 
ment has  been  carried  out  since  he  commenced  his 
duties  last  October. 

Major  Henry  Macaulay,  formerly  borough  surveyor 
of  Kingston,  Surrey,  has  now  recovered  from  the 
serious  illness  from  which  he  was  recently  suffering. 
In  a  letter  to  a  local  contemporary  he  makes  it  clear 
that  the  description  of  "consulting  surveyor"  to  the 
corporation,  which  lias  been  applied  to  him— not  in 
The  Surveyor— is  erroneous,  this  appointment  ceas- 
ing automatically  as  long  ago  as  June.  1911. 

Mr.  Alexander  Glen,  k.c,  the  well-known  barrister, 
eldest  son  of  the  late  William  Cunningham  Glen, 
principal  legal  adviser  to  the  Local  Government 
Board,  died,  we  regret  to  state,  on  Monday.  Mr. 
Glen,  'who  was  a  distinguished  specialist  in  muni- 
cipal law,  was  the  author  of  many  works,  including 
"  The  Law  Relating  to  Highways,"  "  The  Law  Relat- 
ing to  Public  Health,"  and  "The  Law  of  County 
Government."  He  also  edited  "Penfold  on  Rating" 
and  other  local  government  works. 

Mr.  Ray  R.  Knight,  a.m.can.soc.c.e.,  the  newly- 
appointed  city  engineer  of  Fort  William,  Canada,  pre- 
viously held  the  post  of  chief  designing  engineer  in 
the  sewer  department  of  the  Department  of  Works, 
Toronto.  Mr.  Knight  is  an  associate  member  of  the 
Institution  of  Municipal  and  County  Engineers,  and 
before  leaving  England  for  Canada  in  1910  he  was 
for  five  years  deputy  engineer  of  Bromley,  and  had 
also  been  Q  municipal  work  in  Wood  Green 

and  Folkestone.  He  was  articled  to  the  engineer  of 
Carnarvon. 

Sir  Richard   Nicholson— who    has   just   died   at  the 
age  of  eighty-eight,  after  having  been  blind  for  four 
: — is  an  unusual  instance  of  an  eminent  solicitor 
who  started  professional  lite  as  a  surveyor.    He  went 
/  (he  age  of  sixteen  as  a  cadet  in 

the  opany,  and,  joining  its  surveying 

staff,  was  employed  to  lay  out  the  town  of  Dunedin. 
He  remained  there  but  a  few  years,  being  recalled 
to   England    to  a    solicitor   when    his    eldest 

brother  relinqu:=hed  the  practice  of  the  law.     He  re- 
gion of  Clerk  of  the  Peace  of  Middle- 
three   or  four  years  ago,  but   retained   until  his 
bh    the   appointment,  of  which   he    was    the   first 
holder,   of   Clerk   of  the  Peace    for    the    County    of 
London. 


PARAFFIN  CARS  OF  THE  LONDON  FIRE  BRIGADE. 


MOTOR  FUEL  AT  7d. 

Paraffin  has  been  used  for  the  past  twelve  month- 
by  the  London  Fire  Brigade  in  three  of  their  vehicles, 
one  of  which  is  an  ordinary  20nhotrse  power  touring 
car  used  for  the  business  of  the  office.  In  an  inter- 
view by  a  Daily  Mail  representative  on  Monday  an 
officer  of  the  brigade  said:  "The  special  device  we 
use  enables  us  to  run  the  engines  on  pure  paraffin  at 
7d.  a  gallon.  The  power  developed  and  the  accelera- 
tion and  general  running  are  in  every  case  quite  equal 
to  the  results  obtained  with  petrol.  There  is  no 
noticeable  smoke,  except,  as  is  usually  the  case  with 
paraffin,  immediately  after  .the  throttle  has  been  sud- 
denily  closed.  But  it  is  very  slight.  The  engines  run 
very  '  clean,'  and  7,000  miles  is  the  usual  distance 
run  before  carbon  deposit  need  be  removed  from  the 
cylinders,  and  pistons." 

The  device  consists  of  a  moderate-sized  carburettor 
with  the  inlet  pipe  running  through  an  exhaust- 
heated  vaporiser.  There  is  no  float  chamber,  the 
fuel  beiing  fed  direct  to  the  jet  under  a  constant  pres- 
sure of  41b.  Petrol  is  occasionally  used  for  starting 
from  cold.  Alter  standing  in  the  cold  outer  air  for 
a  quarter  of  an  hour  the  engine  was  easily  started 
up  on  paraffin  alone,  and  was  at  once  throttled  down 
and  ran  as  silently  and  smoothly  as  it  would  have 
don©  on  petrol.  There  was  only  a  very  slight  smoke 
from  the  exhaust,  and  practically  no  smell.  Twenty 
miles  to  the  gallon  is  the  average  mileage  obtained 
with  this  particular  car. 


Office  Conversations.— The  ninth  of  the  series  of 
articles  under  this  heading  is  unavoidably  held  over 
until  next  week. 

Institution  of  Civil  Engineers At  a  meeting  of  the 

Institution  to  be  held  on  Tuesday,  the  1st  prox.,  a  paper 
entitled  "  The  Yield  of  Various  Catchment  Areas  in 
Scotland "  will  be  read  by  Mr.  Wm.  Carsta'Ts  Reid. 
and  one  on  "  Measurement  of  the  Flow  on  the  River 
Derw^ent,  Derbyshire,"  by  Mr.  Edward  Sandeman, 
m.inst.c.e. — A  students'  visit  to  the  Kingston  Bridge 
widening  works  has  been  arranged  for  the  following 
day. 

FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

T  ANCASHIRE     COUNTY     COUNCIL. 
-^   APPOINTMENT   OF    COUNTY    SANITARY 
INSPECTOR. 

The  Lancashire  County  Council  are  prepared  to 
receive  applications  for  the  post  of  County  Sanitary 
Inspector,  at  a  salary  otf  £250  per  annum.  Applicants 
must  be  between  30  and  45  years  of  age,  and  must 
possess  a  Certificate  of  the  Royal  Sanitary  Institute, 
or  some  other  recognised  body,  and  also  hold  a  Cer- 
tificate of  Practical  and  Theoretical  knowledge  in 
Surveying. 

Applications  must  be  sent  in  on  or  before  Saturday. 
April  5th.  1913. 

Form  of  Application,  terms  of  appointment  and  list 
of  duties  can  be  obtained  from  the 

COUNTY  MEDICAL  OFFICER  OF  HEALTH. 


County  Offices, 
Preston. 

March,  1913. 


(293) 


To  Manufacturers.— A  correspondent  is  desirous  of 
purchasing,  for  use  in  connection  with  a  mortuary, 
two  iron  biers  of  the  two-wheel  type,  fitted  with  covers. 
MakeTs  of  such  vehicles  are  requested  to  communi- 
cate with  "W.  8.  office. 


SURVEYOR,  FA. S.I.  (24),  seeks  engagement 
with  Progressive  Firm  of  Surveyors,  with  a  v'ew 
to  investing  Capital  in  Partnership  later.  Excellent 
experience  in  Garden  Suburb  works,  road  making, 
sewering,  levelling,  general  estate  work.  References. 
— R.   J.  Perkin,  Tamworth. 

ENGINEER,  ARCHITECT  and  SURVEYOR 
(A.M.I.C.E.),  in  charge  of  a  large  Garden  Suburb 
near  London,  has  vacancy  for  a  pupil.  Moderate 
premium.  Write  Box  1  225,  office  of  The  Surveyor, 
24  Bride-lane.  Fleet-street,  E.C.  (292) 

WANTED,  for  a  Waterworks  Office,  an  Assist- 
ant experienced  in  the  Distribution  of  Water. 
Salary,  £156.  Form  of  application  may  be  had  on 
application  to  Box  1,226,  office  of  The  Surveyor, 
24  Bride-lane.  Fleet-street,  E.C.  (294) 


Maiuh  21,  1913. 
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Some  Municipal  Works  and  Practice  in  Leeds. 

By  W.  T.  LANCASHIRE,  m.inst.o.e.,  City  Engineer. 


One  of    the    most  important    undertaking.-,    at     the 
i       |     Corporation         the    oondeaanatdon   and    n 
struction  of  a  large  area  of  the  city   under  Part  I,  of 
the  Housing  of  the  Working  Classes  Act  (1890). 

Jt,  is  probably  one  of  the  largest  schemes  of  this 
description,  the  total  area  dealt  with  being  66.',  acre-, 
all  closely  built  up.  The  population  when  referenced 
was  13,642,  aud  the  disturbance  of  such  a  large  num- 
ple  equalling  the  population  of  many  well- 
known  town®,   is  a  matiteT  of  greal   importance. 

Fortunately,   the  demolition   and    clearance    has    so 
Far  taken  place  at  a  time  when,  for  various  rea    m 
l.i     '  much  over-built,  and  it  has  been  pos- 

sible to  urge  the  Local  Government  Board  to  relax 
the  obligations  laid  upon  the  corporation  in  the 
matter  of  rehou  ing,  until  finally  the  board  has  de- 
cided that  the  corporation  may  be  exempt  from  any 
more  efforts  in  this  direction  in  connection  with  th.- 
seherne. 

iiii  total  requirements  of  the  board  in  this  ; 
were  originally  thai  rehousing  accommodation  should 
I  d  lor  8,000  persons,  and  it.  was  only  after 
three  inquiries  by  the  inspectors  of  the  board,  to 
whom  statistics  as  to  the  number  of  unoccupied 
houses  within  half  a  mile  and  one  mile  radii  were 
supplied,  that  the  board  were  convinced  that  there 
was  no  further  need  to  require  the  corporation  to  do 
any  more  rehousing'.  Provision  ha-  been  made  as. 
follows:  In  tenement  dwellings  within  the  area  built 
by  private  enterprise  to  approved  plans,  IDS  persoi 
in  cottages  about  a  mile  to  the  east  of  the  area  built 
by  private  enterprise  to  approved  plans,  906  persons; 
in  tenement  dwellings  within  the  area  erected  bj  She 
corporation,  108  persons;   total,  1,212. 

The  rehousing  effort  cannot  be  said  to  have  been 
very  successful  from  a  financial  point  of  view.  In 
those  cases  where  the  erection  of  tenements  and  cot- 
tages by  private  enterprise  has  been  carried  out  the 
sale  of  land  has  been  at  a  figure  below  the  market 
value  in  order  to  make  it  a  reasonable  venture  for 
the  private  parties  concerned,  and  in  the  case  of  the 
tenement  dwellings  erected  by  the  corporation  the 
tenements,  have  had  to  be  let  at  such  a  rental  that, 
when  fully  let,  the  total  rentals  (less  rates)  about 
equal  the  interest  and  sinking  fund  charges  on  build- 
ings and  paving,  without,  any  allowance  for  the  p 
of  land  occupied.  The  actual  income,  of  course 
less. 

Tenements  do  nut  appear  to  meet  with  general 
approval  in  Leeds,  and  requests  have  been  mad 
tire  erection  of  cottages  if  any  further  rehousing  is 
made  within  the  areas.  At  present  this  does  mot 
appear  to  be  probable,  and  it  is  hoped  that  the  sur- 
plus lands  will  be  taken  for  business  and  manufactur- 
ing purposes. 

The  condemned  area  was  acquired  under  two  Pro- 
visional Order-:  York-street  area.  l(iJ,  acres:  Quarry- 
hill  area,  50  acres ;   total,  66}  acres. 

It  is  now  seventeen  years  since  the  first  Provisional 
Order  was  obtained,  and  in  the  portion  of  the  areas 
first  dealt,  with  an  area  of  .about  4£  acres,  or  about 
27  per  cent  of  the  whole,  ha-  t;ll  to  be  disposed  of 
by  the  corporation.  It  has  not  been  possible  to  dis- 
pose of  much  of  the  land  in  the  second  portion 
obtained  under  Provisional  Order,  dated  1901,  by 
reason  of  the  difficulties  arising  from  the  housing 
question,  and  because  of  the  laying  out  and  construc- 
tion of  main  arteries. 

The  work  on  the  main  thoroughfare-  ha-  b  en  exe- 
cuted tu  date  as.  follows:  New  streets,  75ft.  wide 
(177  yds.;  widened  streets,  75  ft  wide,  921yds.;  new 
street.  60ft.  wide.  100yds.;  widened  streets  60ft. 
wide,  973yds.;    total,  2  971yd-. 

SUBWAYS. 

Subways  for  pipes-,  cables,  &c,  have  been  con- 
structed in  them  for  a  total  leng-th  of  2,150  yds.,  vary- 
ing from  5  ft.  by  6  ft.  6  in.,  and  6  ft,  2  in.  high  to  8  ft, 
by  7  ft,  high.  Gas,  water,  electric  cables,  and  tele- 
phone pipes  have  been  laid  in  them,  but  the  different 
departments  have  not  shown  any  great  desire  to  avail 
themselves  of  the  subways,  in  lieu  of  the  usual  method 
of  laying  the  pipes,  &c,  under  carriageways  or  foot- 
paths, and  no  charge  has  been  made  on  any  corpora- 
tion department  for  the  use  of  the  subway. 

*  Paper  read  on  the  1st  iust.  at  a  North  Eastern  District  meeting  of 
the  Institution  of  Municipal  and  County  Engineers  at  Leeds. 


The  cost  ut  me-.'  subways  lias  amounted  to  £2u,408, 
and  this  expenditure  has  caused,  during  recent  years, 
•  u  in  feeling  a-  bo  the  advisability  of  further 
construction  in  tins  direction;  still,  in  years  to  come 
it  is  hoped  that  the  saving  of  the  breaking  up  of  im- 
portant thoroughfares,  with  its  accompanying  incon- 
■'■ .  iil  be  looked  upon  as  justify- 
ing the  expense  incurred  in  this  generation. 

Some  oi  tne  mam  streets  to  be  widened  are 

skew  by  the  North-Eastern  Railway,  and  girders 
hi  103-ft.  span  will  be  oeces  u  □  ome  of  these 
cases,  payment  for  the  work  being  a  matter  of  arrange- 
ment between  the  corporation  and  the  oompany, 
depending  upon  the  circumstances  in  each  eate. 

i tneotion  with  the  i  ant  of  tlhis  urea  and 

a  .  .  ii  i-  noticeabli  thi  I  a  total  area  of  land  of 
o\  acres  has  been  purcha  ed  by  corporation  d 
ments — v.z..  the  tramways,  gas  and  markets.  At  the 
ii  .i  the  scheme  they  were  nut  parties  to  the 
acqu  s  tion  of  the  property,  and  apparent.}-  the  ■  Ho- 
rn i  ees  responsible  had  no  idea  tnat  they  w< 
soon  bo  in  need  of  such  large  area-i  for  the  conduct 
leir  growing  municipal  concerns. 

The  process  of  demolition,  alteration  and  recon- 
•  i  i  net/. ei  of  so  large  an  area  is  somewhat  depressing 
in  its  effect;  but  as  tune  goes  on  and  fine  broaa 
appear  with  good  buildings  in  place  of  Hie  wretched 
narrow  d.rty  lanes  and  courts  and  miserable  dwel- 
lings some  satisfaction  is  experienced,  and  the  bo.d- 
ness  of  the  corporation  is  more  and  more  appreciated. 

Care  is  taken  that  restrictions  are  inserted  in  the 
conditions  of  sale  of  land  fronting  to  important 
thoroughfares,  as  otherwise  inferior  buildings  might 
be  erected,  and  the  appearance  of  the  street  spoiled 
for  years  to  come. 

Change  in  the  centre  of  a  large,  growing  city  is 
aiways  going  on  in  the  absorpt.om  of  old  house  pro- 
perty for  otner  requirements;  in  this  case  it  is  being 
done  on  good  broad  regulated  lines,  and  probably 
succeeding  generations  will  give  full  approval  to  the 
policy,  e.specany  when  the  s.nking  funu  and  interest 
charges  have  d.td  out  by  lapse  o;  I 

STREET  WIDENINGS  AND  IMPROVEMENTS. 

During  the  last  forty  years  rather  over  31   G 

and  roads  have  been  widened,  exclusive  oi  new 

roads  mail,'  at  the  expense  of  the  corporation,  and  the 

cost   to  the  corporation  on  these  widenings  and  new 

■counts  for  rather  more  than  a  Is.  rate;   most 

of  this  has  been  done  in  the  last  twenty  year-. 

Recently,  there  ha-  been  less  activity  in  this 
direction,  but  the  necessity  for  more  widening  i- 
foreed  upon  the  responsible  committee  from  time  to 
time. 

An  example  of  considerable  mtere-i  has  been  before 
the  public  quite  recently  in  connection  with  the  ex- 
tension of  the  infirmary,  and  powers  are  being  sought 
in  the  coming  Session  of  Parliament  for  a  new  street 
which  will  form  the  eastern  boundary  of  the  extended 
infirmary  site.  This  will  be  made  60  ft,  wide  for  a 
leng  h  of  about  390  lin.  yds.,  ami  will  provide  a 
shorter  route  from  Headiiigiey,  one  of  the  principal 
residential  suburbs  to  the  Great  Northern,  Great  Cen- 
tral, and  Lancashire  and  Yorkshire  railway  stations. 
One  of  the  chief  arguments  used  by  its  promoters  is 
that  it  will  do  away  with  the  necessity  for  v 
a  narrow  and  crowded  important  main  thoroughfare- 
Wdodhouse-lane — at  any  rate  for  a  long  period,  if  not 
altogether.  The  scheme  will  also  do  away  with  a  tot 
ii  poor  property  in  a  congested  area. 

One  point  in  connection  with  road  widen.': 
de-erving  of  careful  consideration — i.e.,  the  widening 
of  roads  when  property  i-  being  erected  to  country 
lanes,  changing  their  nature  into  streets.  At  present 
doubt  exists  in  many  ea-es  as  to  the  financial  obliga- 
tions of  owners  and  local  authorities,  and  legislation 
determining  thi-  would  be  welcome  by  all  who 
have  to  face  the  question  in  the  gradual  si 
towns. 

A  considerable  sum  of  money  has  been  spent  upon 
street  widenings  wh'ch,  in  the  opinion  of  many,  ought, 
in  part  at  any  rate,  to  be  charged  to  the  tramway 
account,  but  up  to  the  present  time  no  amount  has 
been  so  charged.  It  was  proposed  to  take  powers  this 
session  for  widenings  to  be  charged  to  the  tramway 
account,  but  at  the  statutory  meeting  of  the  ratepayers 


520 


THIl    SURVEYOR    AND    MUNICIPAL 


March  21.  1913. 


an  adverse  vote  on  sections  of  the  bill  has  postp  med 
this  mattei  for  further  consideration  at  another  time. 

TOWX    PLAN NINO. 

Up  to  ihc-  present  time  no  large  schemes  <>i  town 
planning  under  the  now  Act  have  proceeded  beyoiid 
the  preliminary  stage  of  consultation  with  the  land- 
owners affected,  hut  one  case  of  a  small  area  has  been 
seat  to  the  Local  Governmeint  Board.  The  area  i  one 
■  I  a  lew  acres  forming  the  grounds  of  an  old  residence 
round  which  smaller  property  has  gradually  sprung 
up,  and  the  owner  desired  to  lay  n  out  undi  c  the 
by-laws  for  -mall  terrace  houses.  The  corporation 
t  i  niax  the  by-law  requirements  as  to  width 
of  streets  in  return  lor  a  widening  along  one  frontage 
of  ilc  main  road  and  the  reduction  of  the  number  r>i 
houses  pei   ai  re. 

LAYING    OUT    OK    NEW    ESTATES. 

Although  the  by-laws  >>r  regulation.-  in  Leeds  a.-  to 
the  submission  of  plans  by  owners  lor  the  laying  out 
-Meet-,  and  as  to  tlie  approval  of  such  plans 
by  the  corporation,  are  no  doubt  much  the  same  as 
those  in  general  iise  in  other  towns,  there  i-  a  dis- 
tinctly unusual  practice  in  this  city  with  respect  to 
the  first  const-ruction  of  new  streets. 

In  other  n.wn-  a  private  owner  can  lay  onl  his 
own  estate  by  constructing  sewers  and  laying  kerbs, 
&c,  subject  to  tie-  by-laws  or  regulations,  hut  such 
owner  pays  the  lull  cost  of  the  works.  In  Leeds,  how- 
ever, a  Local  Act  was  obtained  in  1*7°.  which  prohibited 
the  owners  from  doingthis  work,  anil  provided  that  it 
should  he  done  by  the  corporation,  with  power  to  re- 
cover one-hall  oi  the  cost  of  the  -ewe]-  and  the  lull 
cost  of  the  kerbs  from  the  owners  abutting,  the  cost 
being  apportioned  on  frontage;  and  these  special 
powers  are  now  embodied  in  sec.  178,  sub-sees.  I.  -2 
si    I  -"    oi   it,,-  Leeds  Consolidation  Act  (1905). 

In  [<eeds  lieets  are  required  to  he  laid  out^-?.e., 
i  and  kerbed— before  the  corporation  will  ap- 
p  ■■-.  anj  plans  or  proposals  lor  building-  abutting 
thereon.  The  owner  executes  any  necessary  levelling. 
excavating  or  tilling  up  that  may  be  requisite  before 
the  corporation  carry  out  the  works  of  sewering  and 
kerbing.  When  the  work  of  forming  has  been  com 
pleted  the  owners  of  not  less  than  one-half  ol  the 
frontage  sign  an  application  form  requesting  the  cor- 
poration to  do  ih,'  work  required.  To  this  form  a 
sketch  plan  i-  attached,  showing  tie-  po  ition  of  the 
Mid  the  corporation  then  in&trucl  their  con- 
tractor to  proceed  with  the  work. 

if  the  corporation  themselves  desire  to  proceed  with 
the  kerbing  and  sewering  of  any  approved  street  it 
i-  in  their  power  to  do  so  without  any  authoritj  from 
utting  owners;  but  this  power  has  not  yel  been 
exercised.  In  order  to  have  the  work  dealt  with  by 
a  -i-i  of  mi  n  who  are  accustomed  to  the  work,  a  eon- 
tract  is  let  for  a  period  of  three  years  for  all  sewering 

and  kerbing ite     and  *hi    eovei    also  any  other 

-ewer  work,  up  to  a  certain  size,  required  within  the 
city.  The  practice  works  very  well;  the  schedule  is 
adaptable  in  that  extra  payment;  are  made  by  a 
percentage  on  to  the  usual  figures  for  any  work  in 
narrow  streets  and  under  other  unusual  circumstances . 
an  extra  also  being  allowed  for  tunnelling  and  "  rock." 
I  be  corporation  upplie  cemeaiit  and  ironwork  lor  this 
infract,  and  thus  en  i     op]   w       ..    h  tin     peoi 

n  a     Ear  a-   these  material-  are  concerned. 

Tin.'    system    of    laying    sewers    for    private    owners 

ai   their  requ<  ate-  having  a   fund  on  which 

to  draw,  and  from  tune  to  time  application  is  made  to 

n   i!    Hoard  lor  a  figure  to  cover  I  he 

requirements  for  some   years  ahead.    Since   working 

plan-  and  sections  have  to  be  given  to  the  contractor 

ach   order,  a  vei  record   of  all   the 

age  oi  i  he  i  ured. 

•  o      distinct    advarol  a  hed    to    this 

i    ng  which  the   following  may   he   noted: 

if  mistake    •■■        I  wot]    a-  the  men 

i    by    tie-    corporation       cacto-K     I 

sts  in  the  woik,  an. I  tie  a  i-  bettei  control  over 

and    OVi  [   tie-    material-    used.     The 

roughout  thi  b     I !  ■    !    rl 

before  buildii  a  curae< 

in  tlie  matter  this  system 

'I  hi     Ord    r    lor    ;i    COinplefa 

bu  ildei     w    iw  oei     did  their 
■  ■  I    .!.,,.:  bey  would  often  do 

it  in  very  short  length.-.    In  tie  oily  add*  d  to 

the   city  where   the   ordinary  methods   of   layii 
-■-'ate-  |  .       ,      adybeen 

'e<ted  v.  naideral  ■      u  in  line  and  levels 

curn  I       Din  ng  the  last  I  a  ..   &i     about  70 
iid  out,  at  a  e  ,-  ■   io  thi 


corporation  for  their  lialf  of  the  sewers  of  rather  over 
£50,000.  A  want  of  uniformity  of  practice  in  the  lay- 
ing of  pipes  and  cables  in  streets  by  the  different  de- 
partments of  the  corporation  was  apparent  some  little 
time  ago,  and  with  a  view  to  ,an  improvement  in  this 
direction  a  consultation  of  all  the  chief  officers  of  the 
corporation  took  place,  with  a  resultt  that,  definite 
po-ition-;  have  now  been  allotted  to  each  type  of  ser- 
vice, and  sections  have  been  prepared  to  form  a  re- 
cord for  all  parties,  from  which  variation  may  be 
made  only  bv  permission. 


AN  AMERICAN  VIEW  OF  THE  ROYAL  COMMISSIONS 
REPORT  ON  SEWAGE  EFFLUENTS. 

(An  abstract  of  an  article  by  W.  L.  Butcher  in 
Engineering  .V»  u\<. } 

The  pTOpOSed  standards  exhibit  a  rare  use  of  prac- 
tical "horse  sense"  reinforced  by  scientific  facts.  To 
American  engineer-  they  seem  quite  Stringent,  and 
to  those  German  sanitarians  who  maintain  that  fresh 
swiftly  moving  sewage  i.-  inoffensive  if  confined  within 
proper  channels  the  standards  must  appear  very  rigid; 
hut  mo-i  German  towns  are  near  huge  streams, 
while  in  England  large  cities  and  enormous  industries 
me  crowded  together  on  small  watercourses.  With 
regard  to  the  "stringent  standard"  lor  complete 
treatment,  American  conditions  are  not  yet  such  as 
to  make  this  of  much  significance;  hut  some  large 
American  sewage  work-  of  the  English  character 
would  not  come  up  to  the  British  standard.  In  the 
year  1903  the  chief  engineer  of  the  Massachusetts 
State  Board  of  Health  reported  that  he  was  of  the 
opinion  that.,  under  i hi-  conditions,  examined  a  nui- 
sance never  existed  from  the  discharge  of  untreated 
sewage  when  the  flow  was  in  excess  of  i;-;>  cub.  it. 
pei  second  per  1,000  persons.  As  these  streams  were 
receiving  unsettled  sewage,  the  requirememil  suggested 
by  the  Royal  Commission— -14  cub.  ft.  per  second  per 
I,ooo  persons  when  reduced  to  tlie  American  equiva- 
lent—is a  rigid  one  according  to  Massachusetts  ideas. 
The  "legal  dilution"  of  the  Chicago  drainage  canal 
i  ';.:  cub.  ft.  per  second  per  1,000  persons,  and  reports 
-how  that  nuisances  arise,  probably  largely  caused 
by  putrefying  gliudge  hank-.  This  emphasises  the 
value  of  the  English  standards  for  suspended  matter 
in  the  effluent     ii  parts  and  15  parts  per  100,000. 

The  commission's  attempt  io  determine  the  standard 
for  dissolved  oxygen  is  somewhat  unsatisfactory, 
because  it  is  highly  empirical;  -l  cub.  centimetres 
per  litre  would  be  about  GO  per  cent  of  saturation 
tor  iie-h  water  at  65  deg.  Fn.hr.,  or,  in  conditions 
such  a-  those  of  Mew  York  Harbour,  about  7o  per 
ceni,  whereas  fit)  per  cent  has  been  regarded  as  suffi- 
cient in  that  ease  by  the  New  York  Sewerage  Com- 
mission. (The  editor  of  Engineering  News  here  points 
out  in  a  footnote  that,  the  standards  under  discussion 
apply  to  fresh  waters,  and  remarks  that  the  Royal 
Commission  suggested  that  the  principle  might  be 
applied  to  tidal  water-  where  a  standard  is  considered 
necessary,  but  .-till  adheres  to  the  conclusion  of  the 
fifth  report— namely,  that  it  i--  not  practicable  to  lay 
down  iixed  rule-  a-  regards  a  standard  effluent  for 
iidal  waters.) 

The  economic  value  of  such  standards  as  those 
proposed  i-  exemplified  by  comparing  the  condi'tioms 
at  Chicago— far  below  the  British  standard — with 
ih'---  at  Pittsburgh,  where  it,  is  proposed  to  spend 
*37,000000  on  purification  works,  although  under  the 
present  conditions  lire  discharge  of  settled  sewage 
would  probably  satisfy  the  standard. 


Damages    for    Sewage    Pollution. -At    Staffordshire 
Assizes  recently  £341  damages  were  awarded  against 

:le  I'.io-.MiiiHi-  Urban  District  Council.  Thi  p 
■a  Samuel  brawn,  farmer  of  Sheffield  Farm,  Wal- 
sall, win.  alleged  that  his  farming  stock  had  suffered 
deterioration  and  loss  owing  to  the  pollution  -of  a 
tream  running  through  the  faun  by  sewage  matter 
from   defendant-'  sewage   farm. 

Insanitary  Property  in  Liverpool.  Tie  annual  repoi 
-I  the  medical  officer  of  health  (Dr.  Hope)  regarding 
in  anitarj  property  -how  -  that  during  the  pa.-t  seven 
ne  d  i'  tilings  in  bi\  erpool  had  been 
demoli  led.  I5G  had  been  closed  and  now  awaited 
demolition  or  reconstruction,  and  637  had  been'recon- 
d  and  rendered  sanitary,  making  a  total  of 
3,095  for  the  .-even  year  .  excluding  tho?e  in  schemes 
hut  -till  occupied. 
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JOHN   STUART   ELLIS   DE   VESIAN. 

A  BIOCRAPKiCAL  SKETCH. 

U  the  head  and  chief  moving  -mm  oi  the  Mouchel- 
Heonebique  organisation,  the  subject  of  this  sketch 

bag    beeu    res] sible    for   cud  i     amount    of 

Eeorro-coi  i  astruction,   and    heeds    no    i-i 

tion  i"  our  readers. 

Continuing  the  work  inaugural  id  in  France  bj 
Francois  Henmebique,  and  in  Great  Britain  by  the 
Late  Lou  -  G  u  ivc  Mouehel,  Mr.  de  Vesian  p 
an  unrivalled  experience  in  the  special  and  difficult 
r  civil  engineering  with  which  he  had  been 
directly  associated  for  the  past  de 

Although   :  :    French   uame,    Mr.  de  Vesian 

may  justly  claim  to  be  British  in  every  o 
his   family    having    been   domiciled    in    this    country 
since  1690     H  I   from,  a  French  Huguenot 


Mr.   J.    B.    li.    DX    VESI  IN. 

family   of   Languedoc,   whose    full  a    was 

de  Vesian  de  Oastelper,  the  head  of  the  family  being 
Seigneur  de  Mousaac.  On  the  revocation  of  tfhe 
Edict  of  Nantes,  in  1635,  the  de  Vesians  left  their 
native  land,  some  taking  refuge  in  Switzerland,  and 
others  in  Holland,  whence  one  of  the  younger  mem- 
bers came  over  to  England  in  1680  with  William  of 
Orange.    In  1305,  Mr.  de  V«  dfather, 

-Mr.  Andrew  Ellis  de  Vesian,  one  of  the  early  under- 
writers at  Lloyds,  dropped  his  French  name  and 
adopted  that  of  his  godfather,  John  Ellis,  one 
founders,  of  Lloyd-,  being  known  thenceforward  a 
Andrew  Ellis  Ellis.  The  English  branch  continued 
to  be  known  under  tire  nunio  of  Ellis  from  1805  to 
[889,  the  original  patronymic  having  been  resumed 
alter  the  last-mentioned  year.  William  Ellis,  the 
son  of  Andrew,  was  well  known  at  Lloyds,  and  was 
practically  the  founder  of  The  Indemnity  Marine 
Assurance   Company.    He    was  idely    known, 

however,  as  an  untiring  worker  for  the  education  of 
the  masses  and  as  the  I  ools,  established 

and  endowed  by  him.  in  different  parts  of  Loudon, 
in  these  schools  he  himself  taught  social  economy 
and  the  philosophy  of  everyday  life.  This  work 
li  many  close  friendships  .among  the  great 
thinkers  of  the  day,  among  others  being  Bentham, 
James  Mill,  and  his  son  John  Stuart  Mill.  Edward 
Ellis,  the  father  of  John  Stuart,  was  educated  as  an 
engineer  but  owing  to  the  early  death  of  hi 
brother  he  took  his  -eat  in  the  underwriters'  room 
of  The  Indemnity  Marine  Assurance  Company. 

Mr.  J.  S.  E.  de  Vesian  was  bom  in  London  in  136-!. 
if.-  war.  educated  at  University  College  School,  and 
afterward-  at  University  College  under  Prof,  (now  Sir 
Alexander)  Kennedy.  In  the  year  1886  he  was  articled 
to   Ehs   late   Mr.   I.   C.   Park,  m.iitst.c.te.,   locomotive 


engineer  to  the  North  London  Railway  Company,  and 
served  nearly  four  years  in  the  locomotive  works  at 
Bow,  having  been  in  charge  of  a  repair  gang  for  th 
last,  nine  months  of  his  time.  On  leaving  th  Bo\ 
works,  he  joined  the  staff  of  Mr.  Richard  Price- 
Williams,    tt.iHSX.CE.,    and    assisted    in    surveys    and 

■u   oi   the   Rariiamentarj    plan-    I 
railways.     On     leaving    Mr.    Price-Williams,    Mr.    de 
Vesian  d  work  on  bis  own  are. ami.  perfect- 

ing  several   invention's,,  among  others  a   new   type  of 
railwaj  crossing  and  an  improve  I  method  of  rei 
tion  for  ice  links.    This   system  was  successfully   in- 
stalled  in  the  fine   rink  at   Hengler's,  now   th     I' 

and    in    Glasgow    and    (-Nowhere     it 
quently  carried  ou1  a  number  of  cold  storage  s 
making  installations. 

In  L904  Mi.  de  Ves  an  became  associated  with  Mr. 

I..  G.  Mouehel,  with  whom  he  had  been  acquainted 

some  years  previously,  joining  lug  technical  staff  in 

ipacity  of  a   superintend  \t   thai 

■    >      Mi-.   Mouehel  had  .  i    hi-   headquarter." 

in    W    stmin  tei      ind    I an    to    feel    the   need   oi    an 

to  assist   him  in 
vising    ■  contractors  engaged  in  the 

execution,  of  works  all  over  the  Unit  I  Kh  doni.  Mr. 
<  \  --in  thus  became  the  right-hand  man  of  the 
pi. moor  mentioned,  and  being  d   of  an  appa- 

rently unlimited  capacity  for  hard  work,  and  a  gift 
foj  rapidly  appreciating  (he  bes-l  solution  oi  an; 
difficult  problem  encountered,  either  of  administra- 
tive or  of  technical  character,  the  icope  of  his  duties 
Lsed  until  at  the  time  when  Mr. 
Mouchel's  health  began  to  fail  he  was  virtually  re- 
sponsible for  the  '-nt  re  control  of  the  M 
Btennebique  organisation.  In  1  *h >7".  on  the  transfer 
oi  the  undertaking  to  a  company,  under  the  style  of 
L.  (!.  Mouehel  &  Partners,  Mr.  de  Vesian  and  Mr. 
I'  l  Gueritte,  who  had  for  main  years  been  the  chief 
of  the  technical  offices  in  Newcastle-upon-Tyne,  were 
appointed  managing  directors  and  chief  engineers  to 
the  fit'tn. 

It  would  be  unite  impossible  within  the  limits  of 
an  article  such  as  this  to  mention  individually  even 
the  more  important  ferro-ooncrete  work-  for  the  de- 
sign and  superinterj  J  which  Mr.  de  Vesian 
lias  been  jointly  or  entirely  responsible  to  the 
engineers  or  architects  acting  on  behalf  of 
Government  department-,  county  and  municipal 
councils,  dock  and  harbour  authorities,  rail- 
way companies,  water  authorities  and  companies, 
-hipping  companies,  colliery  proprietors,  industrial 
linns  and  others.  The  aggregate  value  of  the  works 
so  executed  runs  into  several  millions  sterling,  and 
they  include  many  structures  i  f  great  magnitude. 
including  numerous  important  buildings,  harbour  works. 
railway  and  highway  bi  I  water  tower-. 
hanks,  wharve  .  jetties,  and  other  structures. 
After  the  regrettable  death  of  Mr.  L  G.  Mouehel  in 
loos  Mr.  de  Vesian  acted  as  consulting  engin 
Tl  .M.  Office  of  Works  in  ;'  the  n-u  I 
!'  at  Office  buildings  at  St.  Mairtin's-le-Grand,  and 
has  worthily  sustained  the  greal 
reputation  established  by  his  former  chief  and  friend. 

Uthough    continuou  ly    working   under    high    pre-- 
d !-.  i\,-  Vesian  is  invariably  cheerful  an 
matured,  being- quite  free  from  the  irritability  which 
frequently    induced    by    overwork.    He    is    ex- 
tremely popular  among  the  numerous  clients  of  the 
company,  and  regarded  with  feelings  of  affe. 

by    the    various    district     engineers     of    the 

Mouchel-Hennebique  organisation  in  London  and  the 

-.  and  by  all  members  of  the  technical  staff. 

One  of  the  most  striking  illustrations  of  the  tact 
and  perseverance  possessed  by  Mr.  de  Vesian  is  the 
astonishing  manner  in  which  he  succeeded  in  carry- 
ing through  the  project  for  a  ferro-concrete  bridge 
at  YVaterford.  despite  the  powerful  adverse  influences 
brought  to  bear  in  favour  of  a  -o  ■  I  structure  by  per- 
interested  in  that  rival  material.  Having 
originally  decided  upon  a  ferroconcrete  bridge  as  pre- 
ferable to  the  s;eel  bridge  proposed  by  the  Viceregal 
Commission,  the  Watexford  Municipal  Council  sud- 
denly changed  their  mind.  About  the  same  time 
rumours  began  to  be  spread  in  Water-ford  as  to  the 
risks  supposed  to  attach  t  I  -  bexete,  and  it 
almost  seemed  a-  if  the  steel  interests  would  carry 
all  before  them.  Then  it  was  that  Mr.  de  Vesian 
began  to  shine.  By  public  lectures  at.  Waterford,  by 
interviews  with  the  several  county  authorities  con- 
cerned, and  by  his  able  evidence  before  the  Judicial 
Committee  of' the  Privy  Conned  in  Ireland,  he  en- 
tirely turned  the  tables  upon  his  opponents.  The 
Privy  Council   not  only  decided  that   a  ferro-concrete 
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bridge  should  be  adopted,  but  ordered  that  the  struc- 
ture  should   be  built   in    accordance   with   the  plans 
nations  prepared  by  Mr.  de  Vesian.    More- 
over, the   \Vuterford  Corporation  were  once  more  per- 
suaded that  ferroconcrete  was  perfectly  safe  and  far 
.   rabie  to   steel— a  view  that  has  since  been  con- 
firmed   by    the    successful    completion    of   the    bridge 
and  its  undoubted  claim  to  be  regarded  as  an  oma- 
.   to   the  city.     How  Mr.   de  Vesian  managed  to 
ciiry    through    go   difficult   an    operation    we  do    not 
quite  know,   but  imagine   it  was  due   mainly  to  his 
personal    magnetism,    ready    command    of   argun* unit . 
and  invincible  persistence. 

irree,  it  goes  without  saying  that  ferru -concrete 
claims  over  steel  in  respect  of  economy,  endur- 
ance, and  the  elimination  of  maintenance  charges, 
and  particularly  for  the  construction  of  bridges  in 
tidal  waters.  Nevertheless,  it  appeared  at  one  time 
that,  these  manifest  advantages  had  been  entirely 
overlooked  and  would  have  gone  for  nothing  in  the 
absence  of  the  able  advocacy  mentioned. 

For  several  years  Mr.  de  Vesian  was  a  member  of 
the  London  Division  of  the  Royal  Naval  Volunteer 
Reserve,  and  was  among  the  first  to  realise  the  tra- 
inee of  rifle  practice  on  "miniature  ranges." 
When  residing  in  Hertfordshire  he  inaugurated  the 
Btevenage  Rifle  Club  in  "Black"  December,  1899,  the 
first  of  such  clubs  to  get  into  operation,  and  the 
foierunner  of  the  present  great  movement  for  the 
creation  of  civilian  riflemen.  We  may  also  mention 
that  in  the  previous  year,  when  living  in  Surrey,  he 
acted  as  instructor  to  a  flourishing  school  of  arms 
and  gymnasium,  and  while  living  at  Stevenage  he 
acted  in  a  similar  capacity  for  the  local  company  of 
the  Church  Lads'  Brigade. 

Mr.  de  Vesian  was  admitted  as  an  associate  member 
of  the  Institution  of  Civil  Engineers  in  1891,  and 
transferred  to  the  class  of  full  member  in  1907;  in 
18S9  he  was  elected  as  a  graduate  of  the  Institution 
of  Mechanical  Engineers  and  elected  a  full  member  in 
1890,  and  is  a  member  of  council  of  the  Concrete 
Institute.  He  has  delivered  numerous  lectures  on 
ferro-concrete  design  and  construction  to  the  students 
of  technical  colleges,  and  has  contributed  papers  on 
the  same  subject  to  various  engineering  societies. 


THE  SURVEYOR'S"   COMING-QF-AGE. 


Mr.  S.  A.  Hill-Willis,  engineer  and  surveyor,  Tilbury 
Urban  District  Council  writes:  "May  I  be  allowed  to 
add  my  hearty  congratulations  to  those  you  have 
already  received  from  su  many  municipal  engineers  ? 
I  have  been  a  subscriber  to  your  valuable  paper  since 
1895,  and  have  referred  to  my  bound  copies  so  many 
times  in  the  past  that  I  know  not  what  I  should  do 
them.  My  last  three  appointments  were  ob- 
tained through  noticing  advertisements  in  the  columns 
of  The  Surveyor,  and  my  pupils  inform  me  the 
Students'  Section  conducted  by  Mr.  Sydney  Turner 
is  of  great  assistance  to  them.  May  The  Surveyor 
continue  to  advance  the  interests  of  the  profession  in 
the  future  as  it  has  done  in  the  past!" 

The   Surveyor,   of  London,  the  excellent  English 
technical    municipal    journal,  has    entered    upon    its 
-first  year.    It  has  seemed  to  it  interesting  on 
a  to  give  a  risumi  of  the  progres 
plished  during  the  past  twenty  years  in  the   pari 

>f    the    art   of    the   municipal   engineer. 
rom  the  English  point  of  view, 
but,  taken  as  a  whole,  it  presents  very  well  the  forward 
march  -  ig  in  all  countries,  as  it 

I  that  thanks  to  rapid  mean-  of  communi- 
cation and  the  P/<  ;  actual! 
with  ti                    pidiiy  along  the  road  of  prog] 

oi   and   municipal  works.    The  following  are 
subjects  dealt  with  in  the  anni 
number  of  January  17,  1913:   Electricity,  roads,  muni- 
cipal buildings,  sewerage  and  sewage  disposal,  street 
-.  bramwayi  Apply,  legal  and  adminis- 

i  emporary  may  ' 
of  the  importance  which  it  has  attained,  and  we  offer 
congratulations   and    best    wishes    for    future 
i '    M  miii'i  r- 


Daylight  Saving.-The  Surrey  County  Council  have 

•  to  he  opened  a. 

earlier    on      Saturday-     from    March    29  b     to 

m  ha-  a!,-,  b.  ■  i;  adopted 

Maidens  and  Coombe  Urban   i>     ri      I  I. 


THE   CENTENARY   OF  GAS   LIGHTING   AND   ITS 
HISTORICAL    DEVELOPMENT. 

By  W.   J.    Liberty, 

Iuspector  of  Public  Lighting  iu  ilie  City  of  Loudon. 

In  a  lecture  on  the  above  subject,  at  a  meeting 
of  the  Illuminating  Engineering  Society,  held  at  the 
Royal  Society  of  Art-  last  week,  Mr.  W.  J.  Liberty 
sketched  in  an  attractive  manner  the  remarkable 
development  of  gas  lighting  from  the  commencement 
of  the  last  century  up  to  the  present  year.  The  sub- 
ject was  selected  in  view  of  1913  being  the  centenary 
of  gas  supply. 

The  lecturer  commenced  by  referring  to  the  very 
earliest  attempts  to  manufacture  illuminating  gas, 
and  recalled  how  Sir  Walter  Scott,  writing  of  the 
early  lectures  of  Winsor  in  London  exclaimed,  "There 
is  a  madman  proposing  to  light  London  with— what 
dO  you  think? — why,  Wjth  smoke!"  Even  the  scien- 
tists of  that  day  woe  sceptical,  and,  indeed,  Winsor's 
lectures  in  London  in  the  early  part  of  the  nineteenth 
century  contained  some  fanciful  .  uggesl  ms.  For 
some  time  after  1807  it  was  fashionable  to  go  to  see 
the  gas  at  the  Lyceum,  but  it  was  only  after  three 
years'  perseverance  that  a  charter  was  obtained  from 
King  George  III.,  and  on  June  24  1812,  the  first  meet- 
ing of  the  Incorporated  Gas  Light  and  Coke  Company 
was  held.  Pall  Mall  was  one  of  the  first  streets  iu 
London  to  be  lighted.  The  company  met  with  many 
early  difficulties,  but  by  1816  no  less  than  16  miles 
of  main  were  laid  in  London. 

Among  these  early  difficulties  may  be  mentioned 
leakage  and  imperfect  purification.  We  find  that 
even  in  1860  Dr.  Letheby  estimated  that  the  amount 
of  gas  escaping  into  tic  earth  of  the  metrapol 

i   i        than  386,000  000  cub.  ft.  per  annum! 

Even  after  gas  had  established  its  position  for  pub- 
lic lighting  it  was  Ion;-:  before  ii  could  be  conve- 
niently used  for  indoor  illumination,  and  the  room  of 
'dm  Royal  Society  of  Arts  (in  which  this  lecture  took 
place)  was  not  so  lighted   until  1854. 

A  special  tribute   was  paid  by  Mr.   Libert;. 
early  work  of  Clegg  a  pupil  of  Murdoch,  who  devised 
the  first  gas  meter,  and  del  much  to  make  gas  light- 
ing a  practicable  process. 

After  the  initial  difficulties  had  been  overcome,  gas 
h'ghting  entered  upon  a  stage  of  ruinous  competition 
between  the  different  companies,  and  it  was  only  in 
the  period  1868—83  that  amalgamation  began.  Many 
of  the  companies  at  this  time  paid  substantial  divi- 
dends, and  the  price  of  gas  was  also  high,  in  some 
cases  >as  much  as  6s.  per  1,000  cub.  ft.  This  favoured 
position  of  the  gas  industry  eventually  gave  rise  to 
a  state  of  inertia  and  stagnation,  and  it  was  only  in 
the  early  'eighties,  when  the  formidable  compel 
of  electric  lighting  made  it-elf  felt,  that  development 
began,  and  the  great  discovery  of  the  incandescent 
mantle  by  Welsbach  brought  about  an  entirely 
changed  state  of  things.  From  that  day  to  tire  present 
steady  progress  ha-   been  made. 

A  great   stimulus   to  (lie   use  of  gas   ai 
■  •la-   e     was  the   introduction  of  the  penny-in-the-slot 
meter. 

In  the  concluding  section  of  this  paper  Mr.  Liberty 
dealt   more   closely   with  gas   as    an   iiluminant,  pre- 
facing his  remarks  by  a  historical  sketch  of  develop- 
ments   in    public   lighting.    Opinion    was    divi 
to   the    variety  ed'  public    lighting    provided    in    the 
streets  of  Rome;   probably  it  was  of  a  very  primitive 
character.    Even   in  the  Middle  Ages  the  lighting  of 
the    chief     cities     of     Europe    was     only    "modified 
darkne=s."    In  1067  Paris  was  considered  one  of  the 
best  illuminated,  but,  it  was  subsequently  surj 
in  this  respect  by  London.    For  a  long  time  I 
was  carried  out  by  oil  lamps,  and  it  was  the  duty  of 
each  householder   to    hang   such   a   lamp  outside  his 
doorway,  and  to  keep  it  lighted  for  stated  period-. 

In  1736  the  Lord  Mayor  and  Commonalty  applied 
for  powers  to  attend  to  the  lighting  of  London,  which 
thus  passed  from  being  a  private  duty  to  a-  public 
one.  In  1774,  owing  to  the  large  number  of  robberies, 
another  Act  of  Parliament  was  necessary.  Tt  was 
said  that  at  this  time  Oxford-street  contained  more 
lights  than  all  Paris. 

Mr.  Liberty  then  passed  on  to  the  method  of  light- 
ing early  in  the  last  century,  dealing  more  particu- 
larly with  the  early  forms  of  gas  lamps  that  came  into 
use.  An  interesting  exhibit  at  the  lecture  took  the 
form  of  a  complete  series  of  gas  burners,  ranging 
from  the  earliest  iron  rat-tail  burners,  and  the 
"steatite"  burner  of  1868,  up  to  the  latest  types  of 
t^-day.     Much    interesting   information   was  given    as 
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to  the  date  at  which  changes  were  made  in  the  Light- 
ing of  various  parts  of  London.  A  number  of  slides 
were  shown  illustrating  how  even  to-day  there  are  to 
he  seen  in  London  the  old  iron  funnels  or  extin- 
guishers b  side  the  hall  door  into  which  torches  were 
plunged  and  extinguished  by  parties  returning  home. 
Another  slide  showed  one  of  the  very  earliest  gas 
lamps  ever  put  up  in  London,  that  is  still  to  b 
hang"'ng  near  Paternoster-square.  Many  early  forms 
of  lanterns  using  flat-flame  burners,  and  photographs 
i  Lighted  in  t lie  past,  were  exhil 

The  lecturer  also  traced   the  rise  of  high-pressure 

gas  within  the  last  decad  bat  the  Tower 

"Bridge  was  among  the  very  first  lighted  by  this  means. 

described  various  early  forms  of  self-intense fy- 

ueh  as  those  of  the  Scott-Snell  type, 

winch  have   given   place    to    the    high    candle-power 

high  and  low  pressure  lamps  of  to-day. 

A-  showing  how  there  Eor  both  ill u- 

n.  combined  lighting  by  gas 
and  electricity  in  Holborn  and  in  the  City  of  London, 
by  which  vastly  improved  illumination  had  been  ob- 
tained at  a  reduced  cost.  The  whole  question  of 
street  lighting  was  now  receiving  much  more  study, 
and  suggestions  were  being  made  as  to  tie  b 
of  distributing  the  light  and  avoiding  glare.  It  would 
i  d  That  in  recent  contracts  the  tendency  had 
been  made  evident  to  specify  the  provision  in  the 
streets  of  a  certain  illumination.  The  study  of  such 
lighting  problems  had  been  greatly  encouraged  dur- 
ing the  last  few  years  by  the  formation  of  the  Illu- 
minating  Engineering  Society. 


Business  Announcement — British  Macadams,  Ltd., 
the  Road  Maintenance  and  Stone  Supply  Company, 
L'd..  and  Tarred  Granites,  Ltd.,  have  opened  offices 
at  123  Cannon-street,  E.C.  where  Mr.  Herbert  Beadle 
will  be  in  constant  attendance.  The  telegraphic 
address  is  "  Propatmac.  Cannon,  London,"  and  the 
telephone  number,  4097  City. 


THE  SURVEYOR"  EXHIBITION. 


NOTIGE   TO   INTENDINC   EXHIBITORS. 

The  Building  Trades  Exhibition  at  Olympia  will 
be  opened  on  Saturday,  April  12th.  by  the  Lord  Mayor 
of  London. 

The  Surveyor  Section,  in  the  gallery,  will,  as 
usual,  have  a  special  attraction  for  municipal  engi- 
neers and  surveyors,  the  arrangement  of  this  part  of 
the  exlvbit'on  being  in  the  hands  of  Mr.  C.  S.  Mason, 
2-1  Br'de-lane.  Fleet-street,  E.C. 

Only  a  very  limited  number  of  spaces  are  now  to 
let.  and  intending  exhibitors  are  advised  to  make 
early  application  for  particulars. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.  R.  J.  Thomas,  m.inst.c.e., 
County   Surveyor,   Buckinghamshire. 


NORTH-EASTERN   DISTRICT. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL    MEETING:    ALTERATION    OF    DATE. 

The  date  of  the  annual  meeting  of  the  institution 
has  been  altered  from  July  23rd-26th  to  July  16th- 
19th. 

SCOTTISH    MEETINC. 
A   meeting  of  the   institution   will   be  held   in  the 
Scottish  District  at  Dundee  on  June  6th  and  7th. 
By  ordeT  of  the  Council, 
Thomas  Cole, 
92  Victoria-street,   S.W.  Secretary. 


THE  SURVEYORS'  INSTITUTION. 


The  next  ordinary  general  meeting  will  be  held  at 
the  institution  on  Monday,  April  7th,  when  a  paper 
entitled  "  Reinforced-Concrete  Construction"  will  be 
read  by  Mr.  P.  J.  Waldrnm.  The  chair  will  be  taken 
at  8  o'clock. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

President — Mr.    Frank    Latham,    m.inst.c.e.i.,    f.s.e. 
Borough   Engineer   and   Surveyor,   Penzance. 


COUNCIL     MEETINCS. 

The  following  council  meetings  have  been  arranged: 

March  26th,  London;   April  30th,  London;   May  31st, 

Manchester;   June  28th,  London;    July  30th,    London. 

CENERAL    MEETINC. 

A  visit  will  be  paid  to  the  Building  Exhibition  at 
Olympia   on   April    12th,    by    kind    permission   of   the 
promoters.    Full   particulars   will   be   issued   later. 
NORTHERN   DISTRICT. 

A   district   meeting    will     be   held   at    Wallsend     on 
March  29th.  when  a  Lsits  will  be  made  to  the 

municipal   works    and    shipyards    of    the   town.     Full 
programme  •will  be  issued  later. 

EXAMINATIONS. 

The  next  examination  will  be  held  in  London  and 

other  centres  during  the  week  ending  May  17th  next. 

Copies  of  syllabus  and  forms  of  application  to  sit  may 

be  obtained  from  the  secretary.    Notice  of  intention 

oi-t  reach  the  secretarynot  later  than  April  21st. 

B.  Wtand, 

39  Victoria-street,  S.W.  Secretary. 


APPOINTMENTS  VACANT. 

Official  and  similar  advartisemenra  received  up  to  4.30  p.m.  on 
rhurudays  w  II  be  nierted  In  the  following  day's  .s-.ue,  but  ih;se 
ret  ontible  for  tneir  detrateb  nre  recommended  to  arrange  that  they 
ahull  reach  Tub  .-iunvivvm  ,,(fi,-e  in/  noon  on  Wed  ie»days  to  ensure 
Heir  inclueion  in  the  weekly  IM  of  tummarien.  j>,</<  ad  erHeement* 
may,    in    ca*e*    of  .//,   !>.■    let.-    honed     (No.    lo/J    Motborn), 

wbjeci  to  later  i  et'er. 


CLERK  OF  WORKS.— March  22nd.— Hinckley 
Urban  District  Council.  £3  3s.  per  week.— Mr.  E.  H. 
Crump,   engineer   and    surveyor. 

ENGINEERING  ASSISTANT.— March  22nd.— Cor- 
poration of  Burnley. — Mr.  Peregrine  Thomas,  town 
clerk. 

CLERK  OF  WORKS.— March  24th.— Rivers  Com- 
mittee of  the  Manchester  Corporation.  £3  3s.  per 
week. — Cha'rman  of  the  River.-  Committee,  Town  Ha'.l. 

ENGINEERING  ASSISTANT.— Maroh  25th.— Cor- 
poration of  Rotherham.  £130— £150.— Mr.  Chas.  L. 
des  Forges,  town  clerk. 

JUNIOR  ASSISTANT.— March  27th.— Friern  Barnet 
Urban  District  Council.  £50  per  annum. — Mr.  E.  J. 
Reynolds,  eng'neer   and   surveyor. 

ROAD  SURVEYOR.  —  March  29th.  —  Sutherland 
County  Council.  £350  per  annum. — Mr.  A.  Argo, 
county  clerk,  Golspie. 

TEMPORARY  ASSISTANT.— March  29th.— Corpora- 
tion of  Truro.— Mr.  F.  A.  Barnes,  city  engineer  and 
surveyor. 

HIGHWAYS  AND  GENERAL  FOREMAN.-March 
31st. — Hipperholme  Urban  District  Council.  30s.  per 
week. — Mr.  G.  Wharton  Thompson,  engineer  and  sur- 
veyor. 

SEWAGE  WORKS  MANAGER.— March  31st.— Cor- 
poration of  Faversham.  40s.— 47s.  6d.  per  week. — Mr. 
Guy  Tassell,  town  clerk. 

COUNTY  ROAD  SURVEYOR.— March  31st.— Mid- 
lothian County  Council.  £450.— Mr.  A.  G.  G.  Ashe,-, 
county  clerk,  County  Rooms,   Edinburgh. 

ROAD  FOREMAN.— April  8th.— Woking  Urban  Dis- 
trict Council.     £120— £140.— Mr.- R.  Mossop,  clerk. 

CHIEF  ASSISTANT  ENGINEER.— April  12th.— 
Port  of  London  Authority.  £1.200.— Mr.  F.  Ayliffe, 
secretary,  109  Leadenhall-street,  E.C. 

BOROUGH  ENGINEER  AND  SURVEYOR.— April 
12th.— Corporation  of  Ipswich.  £350— £550.— Mr.  W. 
Bantoft,  town  clerk. 

STOKER  AND  DRIVER.— April  14th.— At  pumping 
station  of  Borough  of  Dorchester  Waterworks.  21s. 
per  week,  with  house,  coal  and  light. — Mr.  A.  G. 
Symonds,  town  clerk. 

ASSISTANT  ENGINEERS.  —  May  1st.  — Indian 
Public  Works  and  State  Railway  Departments. — 
Secretary,  Public  Works  Department,  India  Office 
London,  S.W. 

ASSISTANT  ENGINEER.— May  15th.— Board  of 
Trustees  for  the  Improvement  of  Calcutta.  500—700 
rupees  per  mensem.— Mr.  C.  H.  Bompas.  chairman. 
5  Clive-street,  Calcutta. 
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MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  acWerti^etianis  received  up  to  4.30  p.m.  on 
Thursdays  w...  be  .nsorted  In  the  following  day's  <s,ue,  « M  hose 
re-omible  fur  tlieir  despatch  are  recommended  to  arrange  that  tuey 
tkaU  reach  The  Hdbtbyor  office  by  noon  on  Wednesdays  to  ensnre 
their  inclusion  in  the  weekly  list  of  tummanes.  Such  ad ertisemenu 
may,  in  c*Z  of  eZrgenc/ onl),  be  trie,  honed  (Bo.  13B9  Holborn), 
tubject  to  later  confirm -ttion  by  letter. 

EXETER—  March  27th.— Designs  for  a  hostel  for 
male  students,  for  the  Exeter  Corporation.— Mr.  H. 
Lloyd  Parry,  town  clerk. 

IPSWICH— March  313*.— Designs  for  laying  out 
26  acres  a-  a  working-class  suburb  on  the  lines  of 
a  modified  garden  city.  Premiums  of  50  guineas, 
30  guineas,  and  20  guineas  are  offered.  —  Mr.  W. 
Bantoft,    town    clerk 

ABEETILLERY.— April  9th.— Plans  for  an  elemen- 
tary school  for  500  boys  and  girls  ami  300  infants,  for 
the  urban  district  council.  The  successful  plans  will 
be  adopted,  and  the  successful  architect  appointed.— 
Mr.  N.  J.  Llewellyn,  secretary,  Education  Committee. 
Council  Offices. 

DEVONPORT.— June  14th.— Designs  for  municipal 
buildings  and  a  guildhall,  for  the  Corporation  of 
Devonport.  Premiums  of  £350,  £150,  and  £100  are 
offered.  The  assessor  is  Mr.  Ernest  Newton,  a.k.a.. 
f.h.i.b.a.— Mr.  R.  J.  Fi.ttall,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Offloial  and  similar  advertisements  reoeived  up  to  4.30  p.m.  on 
Thursdays  w.ll  be  inserted  In  the  following  day's  ■•«",*««  <*«< 
rr„onsible  for  their  despatch  are  recommended  to  arrange  that  they 
stall  r£*  T«  SuavKYoa  office  by  noon  on  W«-»«W  '«4£"7. 
their  inclusion  in  the  weekly  lift  of  MMM.  %*h  ^ZoZrn) 
may,  in  cases  of  emergency  only,  be  telephoned  (Ao.  1350  Koioorn), 
tnbiect  to  later  confirmation  by  letter. 

Buildings. 

BLAIRGOWRIE.— March  22nd.— For  the  erection  of 
police  buildings,  for  the  county  council,— Mr.  D.  Mar- 
shall,  county  clerk.   County  Buildings,  Perth. 

PEMBROKE.— March  22nd.— For  rebuilding  part  of 
a  bridge,  for  the  county  council.— Mr.  A.  Thomas, 
county  survey,  ir,  Haverfordwest. 

SHEFFIELD. --March  25th— For  the  erection  of  a 
light  re inforced-con crete  bridge,  for  the  corporation. 
-Mr.  S.  E.  Fedden.  general  manager  .and  engineer. 
Electricity   Department,   Commercial-street. 

SHOEBURYNESS— March  25th.— For  the  erection 
of  five  wooden  shelters,  for  the  urban  district  council. 
—Mr.  Frederic  Gregson,  clerk. 

30UTHEND-ON-SEA.  March  26th.— For  the  erec- 
tion of  a  school,  for  the  Education  Committee.— Mr. 
J.  W.  Barrow,  clerk  to  the  committee.  Municipal  Build- 
ings. 

WEST  RIDING.— March  28th.— For  the  erection  of 
a  school,  for  the  Education  Committee.-  -Education 
Architect,  County  Hall,  Wakefield. 

STAFFORD.     March  29th.— For  the  construction  of 
ward  block  at  isolation  hospital,  for  the  corporation, 
Mr.  \V.  Plant,  borough  enginee?  and  surveyor. 

FARNBOROUGH     March    31st.— For    the   erection 
of  a   refuse  destructor,  with    building-   and   chimney 
stack,  for  the  urban  district  council. — Mr.  ,J.  E.  Har- 
,  surveyor. 

EDMONTON.— March  31st.  Wot  the  erection  of  a 
public  convenience,  for  the  urban  do  trict  council.— 
Mr.  C.  Brown,  engineer. 

DURHAM      March  31st.     For  the  ©recti 1  a   re- 
taining wall,   for  the   county  council. — Mr.  J.   A.   L. 
C  iiinty  Secretary  for  Higher  Education,  Shire 
Hall,  Durham. 

FROME.— March    31st.     Foi     the    construction    of 
i   briek  water-storage  tank,  for  the   rural 
district  council.— Mr.  J.    \.   Beynon,  surveyor. 

MANCHESTER.— March  31st.— Fo'i  the  erect- t  .-, 

[  cari    i.l  louse,  for  f li> ■  corporat  on 

Mr.  Thomas  Hud  d  elerk. 

NORWICH.— Apri]    l-t.    For    the    erection    of    six 
.  for  the  corporation.    Mr.  A.  E.  Collins,  city 
icer. 

COLWYN  BAY.— April  l-t.  For  the  provision  of 
labour  and  matei  a  recting  a  ■      construc- 

tion of  slipway,  and  other  works,  for  the  urban  district 
council.— Mr.   James   Amphlctt,   clerk. 

SURBITON-.— April    4th.— F<        nsiruction    of 

iblic  conveniences,  for  the  urban  dish 
[r.  F.  W.  Wood 


READING.— April  7th. — For  the  erection  of  a  shed 
and  other  works  at  the  cattle  market,  for  the  corpora- 
tion.— Borough  Engineer. 

CARNARVON.— April  16th.— For  the  erection  of  a 
police  station  and  court  room  at  Llandudno,  for  the 
Joint   Committee. — Mr.    A.    Bodvel-Roberts,   ClerK   of 

the  Peace,  Carnarvon. 

Iron  and  Steel. 

BOMBAY. --March  25th.  — For  supplying  and 
laying  about  19  miles  of  50-in.  diameter  steel  main, 
for  the  municipality. — Mr.  H.  J.  Trivess  Smith, 
hydraulic   engineer,  Municipal   Offices,   Bombay. 

YSTRADGYNLAIS  —  March  26th.— For   the  supply 
about  375   tons  of  8-in.  cast-iron  pipes  and  laying 
same,  together  with  sluice  valves  and  fittings,  fox  a 
new  fupp1ementaay  main,  for  the  rural  district  coun- 
cil.—Mr.   A.   Je.-tyn   Jeffreys,  clerk. 

HALSTEAD.— March  27th.— For  laying  and  jointing 
about  7  miles  of  cast-iron  water  mains,  from  5  in.  to 
.'i  in.  in  diameter,  including  the  fixing  of  valves  and 
hydrants,  for  the  rural  district  council.— Mr.  R.  L. 
Hughes,  clerk. 

HALSTEAD.  -March  27th.— For  the  supply  of  about 
300  tons  of  cast-iron  pipes,  specials,  and  the  supply 
and  erection  of  cast-iron  water  tank  to  hold  40.0(H) 
gallons,  for  the  rural  district  council.  — Mr.  R.  L. 
Hughes,  clerk. 

WOLVERHAMPTON.  —  March  28th.  —  Tenders 
wanted  for  th  •  purchase  of  second-hand  15-ton  Aveling 
c.    Porter  steam   road  roller. — Borough  Engineer. 

SOTJTHEND-ON-SEA.— ipri'l   3rd.— For  the   supply 

and  delivery  of  cast-iron  special  pipes  required  in 
connection  with  the  sewage  disposal]  works,  for  the 
corporation.— Mr.    H.   J.    Worwood,   town    clerk. 

SOUTHEND-ON-SEA.— April  3rd.— For  the  supply 
and  delivery  ol  -'nice  and  other  valves  in  connection 
with  the  ewage  disposal  work-,  for  the  corporation. 
—Mr.  If.  J.  Worwood,  town  clerk. 

TEDDINGTON.— April  5th— For  the  supply  and 
erection  of  two  destructor  furnaces,  boiler  settings, 
and  flues,  with  two  Laneaifaire  boilers,  for  the  urban 
diisitrid   >■  unc  I      Mr.  G.  H.   Salmons,  clerk. 

Roads. 

STEYNING,  WEST.-  March  22nd.-  For  the  supply 
of  broken  granite,  flints,  and  compo.  sand,  for  the 
rural  district  council.— Mr.  F.  Slaughter,  engineer  and 
surveyor. 

HAMBLEDON.— March  22nd.— For  the  supply  of 
road  materials,  carting  and  team  labour,  for  the  rural 
district  council.— Mr.  S.  B.  Hasell,  surveyor.  Guild- 
ford. 

ORMSKIRK.— March  24th.— For  the  supply  of 
granite-macadam  and  chippings,  limestone  chippings, 
grit  setts  and  kerbs,  granite  cubes,  and  flagging,  for 
the  Indian  district  council,  Mr.  H.  W.  Ohadwiok.  sur- 
veyor. 

NUNEATON,  March  28th.— For  the  supply  of 
broken  granite  and  haulage,  for  the  rural  district  coun- 
cil.    Mr.  C.  Blakeway.  clerk. 

SOUTHGATE.  -March  25th.— For  works  of  street 
improvement,  for  the  urban  district  council.— Mr.  W. 
M.  Ellenor,  clerk. 

SOUTHWELL.— March  2&th— For  the  supply  of 
road  material,  for  the  rural  district  council.-— Mr. 
John   Ellis,  clerk. 

FARNHAM. — March  25th.  For  tar-painting  main 
and  district    roads,  four  the   urban   di-tn'e.t  council. — 

Mr,    R.    W.    Oat  -.   surveyor. 

GOSFORTH.  March  25th.— For  road  widening,  for 
the  urban  district  council. -Mr.  G.  Nelson,  engineer 
and  suiveyor. 

GREAT  OUSEB.URN.— Miaroh  26th,— Foi  the  sup- 
lily  of  whinstones,  lime  tones,  annealed  ?lag,  and 
furnace  slag,  for  the  rural  district  council.— Mr.  H.  S. 
Thompson,  clerk. 

WOODHALL  SPA.— March  26th.— For  the  supply 
nf  granite,  granite  chippings,  and  .-lag.  for  the  urban 
district  council.— Mr.  E.  E.  T.  Bolton,  surveyor. 

CHIPPENHAM.— March  26th.— For  the  supply  of 
gran  t  •  basalt,  and  limestone,  for  the  rural  district 
council      Mr.  A.  H.  Lapham,  surveyor. 

DEVON.— March  26th.— For  strengthening,  draining 
and  resurfacing  certain  main  roads,  for  the  county 
i       !       Mr.   F.   Bailey,  clerk,  Castle  of  Exeter. 
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CHATHAM.— March  27th.— For  the  supply  of  broken 

granite,  granite  shippings,  surface-picked  flints, 
broken  Kentish  ragstone,  granite  channel  and  granite 
setts,  for  the  corporation.— Borough  Surveyor. 

HORSHAM.— March  27th— For  the  supply  of 
granite,  team  labour  for  haulage,  hire  of  steam  rollers, 
for  the  rural  district  council. — Mr.  A.  C.  Coole, 
clerk. 

EAST  GRINSTEAD.— March  29th.— For  the  supplj 
of  lj-in.  Quena-t  granite,  Quenast  granite  screenings, 
tarred  granite  macadam,  hand-picked  broken  surface 
flints.,  2-in.  Kentish  ragstone,  and  brick  rubble,  for 
the  urban  district  council.  -Mr.  E.  1'.  Whitley 
Hughes,  clerk. 

LANCASHIRE.  -  March  29th.-  -For  the  hire  oi  steam 
rollers,  lor  (he  county  council.— Mr.  Harcourt  E.  Clare 
clerk. 

CARMARTHEN.— March  29th.— For  work  of  road 
improvement  ami  bridge  widening,  for  tile  county 
council. — Mr.  R.  Williams  Jones,  county  surveyor, 
County  Offices,  Carmarthen. 

WANDSWORTH. -March  31st.— For  making  upand 
paving  Genoa-avenue,  Putney,  for  the  borough  coun- 
cil.—Mr.  D.  A.  Niehol,  town  clerk. 

YORK.— March  31st.— -For  work  in  connection  with 
the  construction  of  New-street,  including  the  laying  ol 
a  2l-in.  pipe  sewer  along  Piccadilly,  for  Hie  oorpora- 
t ion. — Mr.  F.  W.  Spujr,  city  engineer. 

WANDSWORTH.— March  31st.  For  the  repaii  of 
part  of  Welham-road,  Streatham,  for  the  borough 
council. — Mr.  D.  A.  Nich'iii,  town  clerk. 

SOUTH  STONEHAM.— March  31st.— For  carting 
flint  ami  granite,  for  the  rural  district  council. —  Mr. 
E.  T.  We, flake,  clerk. 

OLECKHEATON.— March  31st.-  For  granite  paving 
works,  for  the  urban  district  council.  Mr.  John  II. 
Lmfield,  clerk. 

WANTAGE.— March  3lst.-  For  the  supply  and  de- 
livery <>f  75o  Ions  of  broken  ami  unbroken  granite, 
basalt.,  and  limestone,  for  the  urban  district  council. 
—Mr.  E.   R.  Ormond,  clerk. 

MALDON.— April  tsit.— For  the  supply  of  broken 
granite,  basalt,  flints,  gravel,  picked  -tone,  -.team  roll- 
ing, and  cartage,  for  the  rural  district  council. — Mr. 
Edgar  J.  Ennuis,  surveyor. 

EASTBOURNE.— April  3rd.-^-for  the  supply  of  Boad 
materials,  for  the  rural  district  council'.  —Mr.  T.  E.  V. 
Kirtlan,  clerk. 

BULKINGTON-— April  7fch.— For  the  supply  of 
stone,  for  the  urban'  district  council. — Mr,  II.  YV. 
Wilson,  surveyor,  Attlaborough. 

EAST  PRESTON.— April  7th.-For  work  of  steam 
rolling,  for  the  rural  district  eouncil.-  Mr.  Arthur 
Shelley,  clerk,  Littlehampton. 

TANGIER.— April  10th.— For  the  construction  of  a 
sewer  and  a  road,  for  the  Special  Committee  of  Public 
Works.— Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghatl-stTeet,  E.C. 

TANGIER.— April  12th.— For  the  construction  of  the 
second  section  of  Casablanca-road,  for  the  Special 
Committee  of  Public  Works. — Commercial  Intelli- 
gence Branch  of  the  Roard  of  Trade.  73  Basinghall- 
strcet,  E.C. 

HAVERHILL.— April  14th.—  For  the  supply  of 
broken  granite  or  basalt  and  tar-macadam,  for  the 
urban  district  council.— Mr.  John  II.  Clarke,  surveyor. 

FRINTON.— March  17th.— For  work  of  tar  paving, 
for  the  urban  district  council.  Mr.  E.  M.  Bate,  sur- 
veyor. 

Sanitary. 

CHELTENHAM.     March  25th.— For  the  supply  and 

delivery  of  10,000  cub  yds.  of  material  suitable  for 
media  in  connection  with  sewage  filters,  for  the  cor- 
poration.—Mr.   J.   S.   Pickering,   borough  engineer. 

BRAINTREE.— March  25th. -For  laying  a  sewer, 
for  the  rural  dist riot,  council.  -  Mr.  E.  II.  Bright,  engi- 
neer, 17  Railway-street. 

SEFTQN.— March  25th.  For  emptying  ashpits,  foi 
the  rural  district  council.— The  Surveyor,  21  Evored- 
a venue,  Walton. 

BRIERFIELD.  -March  2«th.— For  the  construction 
of  septic  tanks  and  contact,  beds,  for  the  urban  dis- 
trict council.— Mr.  B.  Halstead,  surveyor. 

HULL.— March  26th.— For  works  of  sewering  and 
draining,  for  the  corporation.  Mr.  A.  E.  White,  cfty 
engineer. 


DORCHESTER.— March  27th.— For  extensions  to 
surface-water  drainage,  for  the  corporation. --Mr.  A.  G. 
Symonds,  town  clerk. 

HINCKLEY.— March  29th.— For  laying  a  new  main 
outfall  sewer,  consisting  of  about  416  lin.  yds.  of  36  in. 
diameter  cast-iron  pipes,  and  1,102  lin.  yds.  of  egg- 
shaped  concrete  tubes,  varying  from  42  in.  by  28  in.  to 
30  in.  by  20  in.,  together  with  necessary  manholes,  for 
the  urban  district  council.— Mr.  E.  H.  Crump,  engi- 
neer and   surveyor. 

SHTFNAL.— March  29th.  For  laying  pipe  sewers 
and  manholes  and  construction  of  sewage  disposal 
works,  for  the  rural  district  council.  -Messrs.  Willcos 
A:   Raikes,  63  Temple-row,  Birmingham. 

[TCHEN.-  .March  31st.— For  laying  sewers  and  con- 
structing manholes  and  storm-water  tanks,  for  the 
urban  district  council.  -Mr.  T.  A.  Collingwood,  sur- 
\e\  ir,  Council  Offices,  Portsmouth-road,  Woolston, 
Southampton. 

Stores. 

GATESHEAD.— March  -.'2nd. -For  the  supply  of 
toad  materials,  metal  gullies,  manhole,  covers,  ehones, 
picks,  scavenging  brooms,  lime,  and  cement,  for  the 
corporation. — Mr.   W.  Swinburne    town  clerk. 

LEEK.  March  24th.— For  the  supply  of  flags,  kerbs. 
channels,  setts,  macadam  .-tone  and  clappings,  lime- 
stone and  lag  tar  -  macadam,  Portland  cement, 
sanitary  pipes,  pitch  and  oil,  scavengers'  bass  brooms, 
cast-iron  manhole  and  lamphole  covers,  galvanised 
malleable  step-irons,  and  cast-iron  gullies  and  frames, 
for  the  urban  district  council. — Mr.  W.  E.  Beaicham, 
surveyor  and   waiter  engineer. 

OG-MORE.  March  24th.— For  Bupplies  of  general 
-lores,  including  road  materials,  for  the  urban  dis- 
tricl council.  Mr.  W.  T.  Ollivant-Jones,  engineer  and 
surveyor,    Council    Offices,     Brynma.nyn,    (Slam. 

ROTHERHAM.— March  25th.— For  the  supply  ol 
broken  granite,  broken  slag,  tarred  slag,  tarred  lime- 
stone, concrete  flags,  Portland  cement,  timber,  pitch, 
and  creosote  oil,  gritstone  setts  and  kerbs,  granite  setts 
and  cast-iron  pipes,  for  the  corporation. — Mr.  C.  L. 
des  Forges,  town  clerk. 

WORSLEY.— March  26th. -For  the  supply  of 
granite-macadam,  tarred  macadam,  granite  setts, 
Lonkey  setts,  grit  setts,  granite  clippings,  limestone 
chippings  grit  kerbs,  Lonkey  kerbs,  stoneware  pipes, 
pitch,  and  creosote  oil,  for  the  urban  district  council. 

Mr.   J.  P.  Monks,  clerk. 

ABERTILLERY.— March  2Stli.— For  materials  for 
the  public  works  and  water  department,  for  the  urban 
district  council. — Mr.  William  Gait,  clerk. 

KENT.— March  29th.—  For  the  supply  of  shovels, 
forks,  scavenging  brooms,  scoops,  scrapers,  cart  grease, 
tallow,  oil,  and  other  tools  and  materials,  for  the 
county  council.— Mr.  W.  B.  Prosser,  clerk. 

NUNEATON.— March  31st.— For  the  supply  of  blue 
bricks,  kerb.-.,  coal,  .-lack,  disinfectants  and  soap, 
earthenware  pipe-,  granite  kerbs  and  setts,  iron  cast- 
ings, petroleum,  and  Portland  cement,  for  the  cor- 
poration.— Mr.  F.  C.  Cook,  borough  surveyor. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  SunvKroR  readers  with  a  uieio 
to  making  the  information  yiven  under  this  head  as  compete  and 
accurate  as  possible. 

Accepted.       !  ReeoHUpiended  for  acceptance. 

A  RDSLEY.— Scavenging  tender,  for  the  urban  district  coun- 
oil.— Mr.  J.  Morlev,  surveyor: — 

E.   Parkin  &  .Sons,  Ardsley.  near  Barnsley,  £321. 


BISHOP'S  STORTFORD  — For  the  const  ruction  of  a  public 
convenience,  for  the  urban  districl  council.— Mr.  K.  S. 
Scott,  engineer  and  surveyor  : — 

II.    Champness,    Bishop's    Stortford  £485 

Exore.  C.  Martin,  Bishop's  Stortford  430 
Day  &   Son,    Bishop's   Stortford 

I).   Robinson,   junr..   Stansted,   Essex  375 

Successors  (ilasscooU  &  Sons.  Bishop's  Stortford  !6;> 

Jlarkwell    &    Sou,    Bishop's    Stortford  "01 

DORCHESTER.— Accepted  for  the  supply  of  materials  for 
the  year  ending  March.  1914— Mr.  H.  D.  Straoge,  borough 
and  water  engineer  ;— 

Harness.— H.  J.   Greening,   Dorchester. 

Shoeing  Horses.— Harrison  &  F.  C.  White.  Dorchester. 

Hauling  Coal.— J-  Willmott,  Dorchester. 

Horse  Hire.— J.  Willmott,  Dorchester. 

Bass  Brooms— Yates  &  Co.,  Halifax. 

Ironmongery.     Tools.    Oils,    &c.  —  Walley   A    Windows,    Dor- 

Tar-maoadam— Dalley  &  Co.,  Bath. 
Broken  Granite,— Fry  Brothers,  Greenwich 
Flints.— Lott  &  Walne,  Dorchester. 
Disinfectants.— Adcock,   Easton   &   Co.,  London. 
Painting  Fire  Manual.  -(.'haiinon  &   Son,   Dorchester. 
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£398.933 
385.443 
384.560 
381,303 
379,583 
368,000 
367,773 
367,000 
349,836 
347.509 
335,577 

GOSFOETH. — For  road  improvement   works,   for  the  urban 
district  council.    Mr.  6.  Nelson,  engineer  and  surveyor: — ■ 

6.    E.    Simpson.    Newcastie-on-Tyne  £163 

.T.    W.    Henderson,    Gosforth  147 

W.     Tulip,     Gosforth' 143 

G.    KeviH,    Gosforth  142 

\\\    C.    Flech.    Gosforth 131 


EPSOM.— For  the  erection  of  the  eleventh  asylum, 
county  council  : — 

Foster  &  Dicksee,  Rugby 

F.   &    H.    F.    Higgs,   London         

Holland  and  Hannen  and  Cubitts,  Limited,  London 
J.    Carmichael,    London 
Godson    4    Sons.    London 

Rudd   4    Sons,    Grantham 

Hiess  ft  Hill.  Limited,   London.. 

C.    "Wall.    Limited,    London 

Wallis  ft  Sons,  Limited.  Maidstone 

Holliday    ft    Greenwood,    London 

Leslie  ft  Co.,  Limited,  London* 


LISTOWEL.— Accepted    provisionally    for    the    construction 

of    sewers,   for    the    urban     district    council.  —  Mr.   D.   J. 

McMahon.    surveyor  : — 

J.  Hannon,  Listowel  (for  3  sewers)  £546 

J.  Cronin,  Listowel  (for  2  sewers) 137 

NEW   HUNSTANTON.  —  For   the   erection    of    boiler   house, 

coal  store,  and  other  works,  for  the  urban  district  council. 

—Mr.  J.  S.  B.  Glasier,  clerk  :— 

F.  Southgate.  Hunstanton  £1,101 

E.    Shanks,   nuustanton   and    Chatteris  1,056 

PORTLAND. — For  the  supply   of  broken   granite  or  basalt, 
for  the  urban  district  council. — Mr.  R.  S.  Henshaw,  engineer 
and    surveyor  : — 
Guernsey  Granite. — W.  Griffiths,  Bishopsgate-street  Without, 

London,  12s.  lOd.  and  13s.  4d.  per  ton. 
Welsh     Granite.  —  United     Stone     Firms,    Nicholas  -  street, 

Bristol,  12s.  9d.  per  ton. 
Guernsey    Granite. — Manuelle,    Gracechurch-street,    London, 

12s.   4d.   and  12s.   lOd.  per  ton  ;   J.   Mowlem,   Grosvenor- 

wharf ,  Westminster,   12s.   Id.   and   12s.   7d.   per  ton ;   Fry 

Brothers,  Norman-road,  Greenwich,  lis.  lOd.  and  12s.  4d. 

per  ton. 
Basalt.— Penlee  and  St.  Ives  Stone  Company,  Bristol,  lis.  8d. 

per  ton. 
Guernsey   Granite.— Brookes,  Limited,  Westminster,  lis.  Id. 

and  lis.  8d.  per  ton. 
Alderney  Granite.— Rowe  4  Mitchell,  London  Bridge,  lis.  2d. 

and  HH  10-1    per  ton.* 
Basalt.  —  St.    Keverne    Stone   Company,    Helston,    Cornwall, 

10s.   6d.   per  ton;   Roadstone  Supply   Company,   Shepton 

Mallet,  9s.  8d.  and  10s.  2d.  per  ton. 


RICCALL. — For  the  supply  of  road  materials,  for  the  rural 

district  council.— Mr.  A.  Douglas,  surveyor: — 
Whinstone.— Brookes,  Limited,  Halifax;  Smith  4  Co.,  Leeds; 

Monkhouse  4  Peart,  Wearehead. 
Limestone    and    Tar-macadam. —  J.    Green    4    Son,    Silsdon ; 

Skipton    Rock    Company,    Skipton;    Broughton   Quarries 

Company,   Gargrave. 
Slag.— Schofield  ft  Son,  Grosmont. 

SURREY.— Accepted  for  the  supply  of  high-class  granites, 
basalts,  limestone,  slag,  tar-macadam,  bitumen,  pitch,  tar, 
and  tar  oils,  for  the  county  council.  —  Mr.  A.  Dryland, 
county   surveyor : — 

Basalt.— H.  L.  Cooper  4  Co..  Mark-lane,  London;  Field  ft 
Mackay,  Limited,  Clee  Hill,  Ludlow. 

Chippings.  —  Groby  Granite  Company.  Limited,  Groby, 
Leicester. 

Flints  and  Gravel. — Farnham  Flint,  Gravel  and  Sand  Com- 
pany, Limited,  Station-hill,  Farnham. 
Tar-macadams. 

Slag.— Constable,  Hart  4  Co.,  Limited,  Arthur-street,  London. 

Limestone.— C.  Dalley  4  Co.,  Binegar,  near  Bath. 

Granite.— Dosthill  Granite  Quarries,  Limited,  Dosthill,  near 
Tamworth  ;  Northern  Quarries,  Company,  Limited, 
Victoria-street,    Westminster. 

Tar.  Tar -oils  and  Grout.  —  E.  Catchpole  4  Sons,  Plough- 
bridge,    Rotherhithe. 

Pitch.— Forbes,  Abbott  4  Leunard,  Limited,  Gracechurch- 
street,   London. 


WING.— For  the  delivery  of  1.500  tons  of  granite  and  1,500 
tons  of  slag,  sand  and  gravel,  for  the  rural  district 
council  :—  _ 

Tons. 

Groby  Granite  Company,  Groby 500 

Whitwick    Granite   Company.   Whitwick 500 

Exors  P.   Phipps,  Northampton   (slag)  .       1,500 

C.  Abett  ft  Co.,  Atherstone  ..  j>00 

D   Cook  ft  Sons,  Leigkton  Blizzard  (sand  and  gravel)         250 


MEETINGS. 

Secretaries  and   others  will  oblige   by  tending   early  notice  of  dales  oj 
forthcoming  meetings. 


MARCH. 

29.— Institution  of  Municipal  Engineer-:  Northern  District 
Meeting  at  Wallsend. 

APRIL. 
in-iitute  of  Sanitary  Engineers:  Mr.  Arthur  II.  Barker 
on  "  Heating  and  Ventilation."     8  n  in. 
7.— Surveyors'    Institution  :   Mr.   P.  J.   Waldram  on   "  Rein- 
force! Concrete  Construction."     8  p  m. 

U  Association  of  Engineers-in-Charge :  Annual  Dinner, 
Holborn    Restaurant. 

12.— Onening  of  Building  Trades  Exhibition,  Olympia,  by 
Lord  Mayor  of  London. 

15.  Joint  Meeting  of  the  Illuminating  Engineering  Society, 
the  Institutions  of  Gas  and  Electrical  Engineers,  and 
the  Institution  of  Municipal  and  County  Engineers: 
Mr.    A.    P.   Trottei  3X6  foi    a    Speci- 

fication of  Street  Lighting." 

17. — Roads  Improvement  Association:  Annual  General  Meet- 
ing. 15  Dartmouth-street.  S.W.    430  n.m. 

21.— Institute  of  Sanitary  Engineers:  Mr.  Frank  R.  Durham 
on  "  nouse  Drainage  on  the  Continent."    b  p.m. 

jI  Institute  of  British  Architects:  Messrs.  F.  W. 
Jackson  and  Bernard  Dicksee,  on  "Modern  Steel  Con- 
struction."   8   p  m. 

23.— Royal  Sanitary  Institute:  Ordinary  General  Meeting, 
4  p.m. 


MAT. 
14-18. — Royal  Institute  of  Public  Health  :  Annual  Congress  in 

Paris. 
19. — Institute   of   Sanitary    Engineers :    Dr.   H.   R.   Kenwood 

on  "  Micro-Organisms  and  Public-  Health."    8  p.m. 
23-24. — Surveyors'   Institution  :   Meeting  at  Oxford. 
JUNE. 
6-7. — Institution  of  Municipal  and  County  Engineers  :  Meet- 
ing at  Dundee 
23-28. — International  Road  Congress  in  London. 

APPOINTMENTS    OPEN. 

Official  and  similar  advertisements  received  up  to  4  30  p.m.  on 
Thursdays  w  II  tie,  ruarted  in  the  follow. ng  day's  fs--ue,  but  those 
ret  otuM'  lor  ttieir  de*ratck  are  recommended  to  arrarw*  thai  Ihei/ 
shall  reach  Tit  -iOKVEV.m  office  by  anon  on  Wed  le-day*  to  ensure 
th'ir  inelwion  in  the  wekly  tto  of  summaries.  Such  ad  ertvmmmts 
may,  in  eases  of  emergency  onln,  be  fete  honed  {No  Uii)  lloibjrn), 
,uhi--i  i  ■  'at'  -  -••■., ■•'.■„,     i   «  '■      ■>  it 

THOROUGH  OF  FAVERSHAM. 

*-*  SEWAGE  WORKS  MANAGER. 

The  Corporation  of  Faversham  requ'res  a  Sewage 
Works  Manager  to  act  under  the  directions  of  the 
Borough  Surveyor. 

The  Works  comprise  (a)  an  Ejector  Station,  with 
electrically  driven  air  compressors  and  Coomb's 
ejectors;  (&)  a  Main  Outfall  Pumping  Station  with 
electrically  driven  screen-ralrng  'gear,  centrifugal 
pumps,  sludge  elevator,  &c. ;  (c)  Disposal  Works,  com- 
prising Slate  Beds,  Percolating  Filters,  Sedimenta- 
tion Tanks,  Sludge  Beds,  &c. 

Full  particulars  of  the  duties  may  be  had  upon 
application  to  the  undersigned.  Only  fully  qualified 
men  with  the  necessary  experence  need  apply. 

A  house,  with  rent,  rates,  water  and  light  free  in 
which  the  manager  will  have  to  reside,  will  be  pro- 
vided. The  salary  will  commence  at  40s.  per  week, 
rising  by  three  annual  increments  of  2s.  6d.  per  week  * 
to  a  maximum  of  47s.  6d.  per  week,  subject  to 
satisfactory  service. 

Applications,  in  the  applican+'s  own  handwriting, 
stating  full  particulars  of  qualifications  and  experi- 
ence, age,  family  (if  any),  and  all  other  details,  must 
be  sent  to  the  undersigned  not  later  than  Monday, 
March  31st  inst. 

GUY  TASSELL. 

Town  Clerk. 

20  West-street, 
Faversham. 
March  17,  1913.  (291) 

TTRBAN      DISTRICT      COUNCIL      OF 
U  HIPPERHOLME. 

Wan+ed.  Highways  and  General  Foreman.  Com- 
mencing wage,  30s.  per  week.  Applications  in  candi- 
date's own  handwriting,  on  forms  to  be  obtained  from 
the  undersigned,  to  be  delivered  not  later  than 
Monday,  the  31st  March.  1913. 
Canvassing  will  disqualify. 

G.   WHARTON  THOMPSON, 

Engineer  and  Surveyor. 
Council  Offices, 
Hipnerholme. 
March   20.  1913. (290) 

pOUNTY   BOROUGH   OF   IPSWTCH. 
^      APPOINTMENT    OF   BOROUGH   ENGINEER 
AND   SURVEYOR. 

The  Town  Counoil  of  Ipsw-'eh  invite  applications 
from  duly  qualified  persons  for  the  appointment  of 
Borough  Engineer  ■  and  Surveyor.  The  person  ap- 
pointed must  be  cap-able  of  carrying  out  and  per- 
forming all  the  dut:es  of  a  Borough  Engineer  and 
Surveyor,  under  the  Public  Health  Acts,  the  Muni- 
cipal Corporations  Act,  1882.  and  all  other  Acts  incor- 
porated therewith  or  amendmg  the  same  respectively; 
but  he  will  not  be  responsi'h'e  for  the  waterworks,  or 
the  Electric  Supp'y,  or  Tramway  Undertak:ngs  of 
the  Corporation.  He  must  devote  the  whole  of  Ivs 
time  to  the  duties  of  the  office,  and  take  no  private 
practice  whatever.  Age  of  applicants  not  to  exceed 
35  Salary  £350  per  annum,  increasing  by  £50  every 
other  year    to  £550. 

The  Council  are  retaining  the  services  of  the  present 
Surveyor  as  Consulting  Engineer  and   Surveyor. 

Appl;eations,  stating  qualifications,  age  and  par- 
ticulars of  present  appointment,  accompanied  by 
copies  of  three  recent  testimonials,  to  be  sent  to  the 
undersigned,  endorsed  "Borough  Surveyor."  by  four 
o'clock  on  Saturday,  12th  April,  1913.  Canvassing  is. 
.-trhfly  prohibited. 

WILL.  BANTOFT. 

Town  Clerk. 

Town  Hall, 

Ipswich. 

March  13,  1913.  (282) 
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Minutes  of  Proceedings, 


The  Standpoint 

of  the 

Motor  User. 


There  are  serious  difficulties 
in  the  way  of  the  critic  who 
wishes  to  write  about  highway 
administration  or  road  mainte- 
nance from  the  point  of  view  of  the  user  of  motor 
vehicles.  The  chief  difficulty  lies  in  the  fact  that 
the  value  of  a  road  cannot  be  measured,  but  can 
only  be  estimated  by  the  exercise  of  judgment.  No 
one  can  set  a  standard  by  which  it  can  be  dis- 
covered how  much  money  may,  with  direct  and 
indirect  economy,  be  spent  on  the  reconstruction 
or  maintenance  of  a  particular  length  of  road. 
Another  difficulty  which  faces  the  critic  is  the 
necessity  for  being  explicit  as  to  the  extent  to  which 
he  includes  in  the  scope  of  his  criticism  the  county 
authority  as  influencing  the  maintenance  of  dis- 
trict roads,  the  Road  Board  as  influencing  recon- 
struction and  maintenance  generally,  and  the  nation 
as  ultimately  responsible  for  the  administrative 
system  and  the  financial  provisions  for  road  im- 
provement and  maintenance.  There  is  also  a  sub- 
jective difficulty,  a  kind  of  "  automobilism " 
orthodoxy,  which  is  remarkable  rather  for  its 
limitations  than  its  distinctive  features,  and  per- 
meates most  of  the  writings  to  which  we  are 
referring.  There  is,  however,  one  underlying 
principle  of  real  value  which  is  to  be  found  in 
many  of  the  criticisms  made  from  the  standpoint 
of  motor  users — namely,  that  engineering  skill  of 
a  high  order  ought  somehow  to  be  applied  in  a 
systematic  way  to  road  improvement.  This  idea, 
though  not  expressed  in  actual  words,  is  strongly 
suggested  by  the  general  tenour  of  an  article  by 
Mr.  Richard  Twelvetrees,  which  will  be  found  in 
another  part  of  the  present  issue.  Only  a  scien- 
tifically trained  civil  engineer,  well  versed  in  the 
practical  applications  of  statics  and  dynamics,  could 
successfully  lay  down  the  principles  which  should 
be  followed  in  order  to  meet  some  of  the  typical 
cases  put  forward  in  this  article  as  specially 
demanding  attention ;  though  in  many  specific 
instances  local  experience  has  found  the  particular 
solutions  of  the  problems.  These  considerations 
apply,  for  instance,  to  the  improvement  of  bends. 
It  would  take  the  whole  of  this  issue  of  The 
Surveyor  to  deal  adequately  with  this  one  portion 
of  Mr.  Twelvetrees'  article.  Again,  as  regards 
super-elevation,  so  many  considerations  arise  that 
it  is  almost  impossible  to  comment  usefully  on  this 
subject  in  a  few  words.  Mr.  Twelvetrees  is  right 
in  condemning  reverse  super-elevation,  and  a 
small  amount  of  6uper-elevation  is  desirable  at 
most  bends ;  but  no  attempt  should  be  made  to 
proportion  it  to  the  radius  of  the  curve,  its  amount 
being  properly  determined  on  quite  other  data. 
With  respect  to  roads  which  are  liable  to  flooding, 
the  development  of  motor  traffic  is  a  good  reason 
for  extending  somewhat  the  mileage  of  roads  fully 
protected    and   of    roads    protected    from    normal 


floods,  as  well  as  for  the  provision  of  bridges  in 
places  where  fords  have  until  recently  been  suffi- 
cient. But  all  roads  liable  to  flooding  cannot  be 
protected;  it  is  not  worth  while.  Much  temporary 
inconvenience  is  caused  by  snowdrifts  on  our 
northern  railways;  but  the  prevention  of  this  in- 
convenience is  not  worth  the  cost  of  buying  strips 
of  land  and  planting  them  with  trees  in  order  to 
keep  the  snow  out  of  the  cuttings.  The  protection 
of  roads  from  floods  is.  however,  a  matter  which 
motor  users  may  reasonably  keep  forward  as  worthy 
of  special  consideration  when  works  of  reconstruc- 
tion and  improvement  are  contemplated  in  the 
areas  affected. 

In  the  portion  of  the  article  dealing  with  unlevel 
road  surfaces  and  dusty  roads  we  find  too  much  of 
the  semi-official  "  motorism  "  view,  and  not  enough 
of  Mr.  Twelvetrees'  own  observations  and  deduc- 
tions; but  the  article  as  a  whole  is  evidence  that 
its  author  has  a  grasp  of  some  of  the  important 
facts  of  the  relations  between  motor  traffic  and  road 
maintenance,  and  we  are  glad  to  find  him  follow- 
ing in  the  footsteps  of  his  father,  Mr.  W.  Noble 
Twelvetrees,  whose  solid  literary  work  in  engineer- 
ing subjects  is  familiar  to  our  readers. 


Brick  Pavements:        ^he  behaviour  of  pavements 

Thermal  Effects  in  !md^r  the  ,stre,sses  ™Posed  by 

_...         traffic     and      bv     temperature 

American  Cit.es.    changeg  provide"8  ft  fascinating 

study,  and  one  of  the  most  interesting  and  import- 
ant parts  of  such  a  study  is  that  relating  to  thr- 
creep  of  pavements,  and  other  disturbances  which 
occur  under  repeated  changes  of  temperature. 
With  wood  blocks  and  asphalt  paving  various 
favourable  factors  come  into  play,  some  abating 
temperature  effects  and  others  tending  to  restora- 
tion of  form  or  of  position,  and,  generally,  the  kinds 
of  paving  chiefly  used  in  this  country  offer  a  much 
less  favourable  field  for  the  study  of  tempera- 
ture effects  than  do  the  brick  pavements  of 
American  cities,  especially  pavements  with  cement 
joints.  Further,  the  temperature  conditions  are 
much  more  severe  in  most  of  the  States  of  the 
Union  than  they  are  in  the  United  Kingdom, 
which  fact,  though  it  diminishes  the  applicability 
of  American  conclusions  to  our  own  cases,  gives 
to  the  studies  themselves  a  defmiteness  which 
makes  them  well  worth  our  attention.  None  of 
the  investigations  so  far  undertaken  or  the 
reports  made  furnishes  more  useful  data  or  pro- 
vides a  clearer  picture  of  the  conditions  generally 
than  does  a  valuable  paper  by  Mr.  J.  E.  Howard, 
engineer-physicist  to  the  Bureau  of  Standards 
at  Washington,  a  summary  of  which  appears  in 
another  part  of  the  present  issue. 

The  conclusions  at  which  Mr    Howard  arrives, 
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and  the  generalisations  which  he  makes  are  based 
partly  upon  the  physical  properties  of  the  mate- 
rials and  direct  measurements,  and  partly  upon 
careful  observation.  Certain  cracks  appear  be- 
cause a  pavement  moves  in  a  certain  way  ,*  and 
it  moves  in  that  way  as  a  result  of  actual  laws 
and  the  physical  properties  of  the  materials.  Mr. 
Howard  watches  such  movements,  and  explains 
them  in  a  very  convincing  way  in  his  paper,  which 
is,  moreover,  a  very  suggestive  one  as  regards 
a  number  of  cognate  matters.  Of  these  one  of 
the  most  important,  perhaps,  is  the  consideration 
that  bituminous  joints  offer  the  great  advantage 
that  they  are  most  compressible  at  high  tem- 
peratures, when  the  bricks  expand,  and  when  the 
bricks  contract  the  jointing  material  tends  to  keep 
the  joint  filled.  As  far  as  cracks  in  the  joints 
themselves  are  concerned,  the  entrance  of  grit 
or  fragments  of  hard  material  does  not  tend  to 
accumulative  strain  and  movement  as  much  as 
in  the  case  of  cement  joints,  since  the  hard  mate- 
rial is  pressed  into  the  bitumen  when  the  bricks 
expand.  Another  point  that  is  specially  note- 
worthy is  that  if,  as  Mr.  Howard  suggests,  the 
weaker  brick,  with  a  low  modulus  of  elasticity, 
is  sometimes  better  than  the  stronger  brick  with 
a  high  modulus  of  elasticity,  the  advantages  of 
wood  blocks,  with  a  still  lower  modulus  of  elas- 
ticity, provided  with  ah  cells  and  capable  of  a 
certain  amount  of  plastic  adjustment,  may  be 
worth  consideration  where  temperature  effects 
cause  serious  damage  to  pavements.  The  accu- 
mulative action,  due  to  the  entrance  of  hard  mate- 
rial into  cracks,  preventing  them  from  closing, 
could  perhaps  be  prevented  by  filling  them  with 
some  fairly  hard  waxy  substance,  which  would  be 
squeezed  out  when  the  joint  closed. 
*  *  * 

The  proposal  of  the  London 
Dust  Collect.cn      Countv  Comidl  that  the  by.laws 

in  London.  under  "section  16  of  the  Public 
Health  (London)  Act,  1891,  relating  to  the 
removal  of  house  refuse  and  providing  for  a  collec- 
tion not  less  than  once  a  week,  should  be  extended 
with  the  view  of  making  a  more  frequent  collect- 
tion  than  once  a  week  compulsory,  has  not  met 
with  the  response  which  its  authors  anticipated, 
for  in  the  majority  of  instances  the  borough  coun- 
cils to  "whom  the  recommendation  was  directed 
point  to  the  absence  of  complaints  on  the  part  of 
citizens,  and  insist  that  the  dust  collection  is  a 
matter  that  mav  well  be  left  to  the  discretion  of 
the  local  authority.  The  Public  Health  Com- 
mittee of  the  Greenwich  Borough  Council  have 
gone  a  little  beyond  this  in  expressing  the  view 
that  accumulations  of  refuse  are  a  source  of 
grave  danger  to  public  health,  and  they  have 
induced  the  highways  committee  to  agree  to  a 
scheme  for  a  bi-weekly  collection  in  one  of  the 
populous  wards  of  the  borough  for  a  period  of 
three  months  by  way  of  experiment. 

Tt  is  hard  to  resist  the  conclusion  that  if  accumu- 
lations of  refuse  in  hot  weather  are  suspected  to 
be  a  source  of  danger  to  health  in  Greenwich, 
thev  must  be  equally  perilous  in  many  other 
metropolitan  areas  that  could  be  mentioned,  and 
this  being  so  it  may  be  suggested  that  the  action 
which  it  is  proposed  to  take  in  the  former  borough 
might  be  verv  profitably  adopted  in  others,  .'speci- 
ally in  those  where  the  population  is  densest  It 
would  be  regrettable  if  the  financial  factor  is  to 
be  rofrarrled  as  the  only,  or  indeed  an  psspntial. 
consideration  in  such  a  matter  as  this.  It  would 
be  none  the  less  a  matter  to  be  deplored  if  the 
horough  councils  in  considering  the  prnnosal  of  the 
London  County  Council  had  been  guided  to  their 
r-onHusions  by  a  super-sensitive  objection  to  an 
increased  stringency  of  their  legal  obligations.  It 
is  easy  to  make  far  too  much  of  one  or  the  other 
of  these  considerations,   and    it  would   certainly 


be  a  concession  to  the  genius  of  well  -  ordered 
administration  if  this  matter  of  dust  collection  in 
London  were  subjected  to  comprehensive  and 
systematic  investigation,  with  a  view  to  the 
attainment  of  something  like  uniformity  of  prac- 
tice. Considering  how  much  is  dependent  upon 
it,  it  is  hardly  a  satisfactory  state  of  things  to  find 
that  as  a  system  it  is  subject  to  the  caprice  of  a 
passing  majority  upon  a  borough  council,  and  that, 
as  has  sometimes  happened,  the  collection  of 
refuse  by  the  sanitary  authority  itself  has  been 
relinquished  for  collection  by  contract  upon  a 
fanciful  plan  of  economy.  How  much  remains 
to  be  done  in  improving  the  collection  of  London 's 
refuse  may  be  gathered  from  the  fact  that  under 
existing  circumstances  the  legal  powers  of  the 
authorities  over  the  dust  receptacles  is  limited, 
and  to  meet  this  the  Metropolitan  Borough  Coun- 
cils Standing  Joint  Committee  have  adopted  a 
suggestion  that  the  councils  should  be  empowered 
to  require  the  refuse  to  be  placed  in  proper  recep- 
tacles and  in  convenient  positions  where  there  is 
a  daily  collection.  This  is  only  one  of  many 
points  in  which  the  dust  collection  of  the  Metro- 
polis might  be  altered  and  improved. 


The 

Roads  Movement 

in  Canada. 


Our  enterprising  contem 
porary  Country  Life  gives  in 
a  recent  issue  some  most  inte- 
resting particulars  in  regard 
to  the  movement  for  good  roads,  which  is  becom- 
ing one  of  the  most  prominent  features  of  Canadian 
public  spirit.  About  two  years  ago  the  interest 
in  the  roads  question  was  signalised  by  the  for- 
mation of  the  Canadian  Highway  Association, 
which  has  already  become  a  great  force  throughout 
the  whole  of  the  country.  It  is  stated  that 
although  the  population  of  British  Columbia  is 
only  about  500,000,  no  less  than  £1,000,000  was 
spent  on  roads  during  the  course  of  1912.  Also 
progress  in  this  direction  is  by  no  means  confined 
to  the  less  settled  districts  of  Western  Canada, 
for  in  the  same  year  some  £2,000,000  was 
spent  on  road  work  in  the  province  of  Quebec. 
The  reason  for  the  greatly  increased  interest  taken 
in  the  formation  and  improvement  of  roads  is, 
undoubtedly,  i:he  growing  use  of  the  motor-driven 
vehicle.  In  a  new  country,  where  money  is  more 
quickly  made  than  in  older  districts,  and  where  the 
whole  outlook  on  life  tends  to  be  more  progressive, 
it  is  only  to  be  expected  that  the  products  of 
modern  invention  should  receive  a  ready  welcome, 
and  this  is  illustrated  by  the  estimate  that  one 
out  of  every  125  persons  in  the  province  of 
Alberta  is  the  possessor  of  a  motor-car.  The  field 
of  action  in  Canada  is  so  great  that  the  railway 
companies,  which  at  home  are  inclined  to  regard 
motor  traction  as  a  serious  rival,  are  actually 
welcoming  the  development  of  the  roads.  Anv 
competition  of  motor  traction  which  will  result 
from  an  improved  road  system  will,  presumably, 
be  greatly  outweighed  bv  the  value  of  the  roads 
as  feeders  to  the  railways.  It  will  be  noted  that 
throughout  the  greater  part  of  Canada  the  railways 
consist  almost  entirely  of  main  lines,  and  there 
is  not  that  network  of  branch  lines  which  exists 
in  Europe.  This,  of  course,  is  at  present  due 
to  the  fact  that  the  development  of  the  country  has 
been  of  quite  recent  occurrence.  But  it  is  an 
open  question  whether  in  the  future,  not  only  in 
Canada,  but  in  all  new  countries,  it  will  not  'do 
found  that  motor  transit  on  a  well-planned  roads 
system  will  render  unnecessary  any  construction 
of  branch  railways.  All  circumstances  point  to 
the  roads  becoming  more  important  than  they  have 
ever  been  since  the  days  of  the  Romans.  The 
middle  of  the  nineteenth  century  saw  the  greatest 
enterprise  on  the  part  of  the  railway  engineer, 
and  may  not  the  middle  of  the  twentieth  century 
be  essentially  the  period  of  the  highway  engineer  ? 
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The   Institution 
of  Municipal 


and 
County  Engineers. 


The  official  report  of  the  !as1 
meeting  of  the  council  of  the 
Institution    of    Municipal    and 

County   Engineers,    which    was 


held  at  the  new  offices  at 
92  Victoria-street,  will  be  found  in  another  column. 
The  scrutineers  reported  the  election  of  Mr.  J.  W. 
Cockrill  as  president  for  1913-14.  while  the  veo- 
man  service  which  has  been  rendered  to  the 
institution  by  Sir  James  Lemon  and  Mr.  Charles 
•Tones  in  the  respective  offices  of  hon.  treasurer 
and  hon.  secretary  was  fully  recognised  by  their 
re-election  without  opposition.  There  are  two 
surprises  in  the  election  for  members  of  council, 
Messrs.  Campbell  and  Maybury  failing  to  secure 
return.  Mr.  Cockrill  is  so  well  known  that  it 
is  unnecessary  to  point  out  the  services  which  be 
has  already  given  to  the  institution,  or  the  im- 
portant works  which  he  has  carried  out  as  a  muni- 
cipal engineer.  We  cordially  wish  him  all  success 
during  his  year's  office  as  president. 

The  programme  for  the  projected  visit  to 
Amsterdam  at  Whitsuntide,  to  which  reference  is 
made  in  the  report,  is  also  reproduced  in  this 
issue.  It  will  be  observed  from  this  that  the 
arrangements  for  the  trip  differ  from  those  made 
in  connection  with  the  excursion  to  Paris  last  year 
in  that  rather  more  opportunities  are  provided 
for  ordinary  sightseeing,  owing  doubtless  to  the 
smaller  number  and  greater  accessibility  of  the 
works  of  engineering  interest  which  it  is  proposed 
to  inspect.  The  programme  is  certainly  a  most 
attractive  one,  and  it  is  to  be  hoped  that  the 
number  of  those  participating  in  the  excursion 
will  be  such  as  to  render  it  as  successful  as  the 
president  of  the  institution,  Mr.  Thomas,  with 
characteristic  keenness,  is  endeavouring  to 
make  it. 


The  Strength 
of  Cement. 


At  the  last  meeting  of  the 
Concrete  Institute  a  paper  on 
the  "  Strength  of  Ceme.it  "  was 
read  by  Mr.  H.  C.  Johnson,  the  author's  object 
being  to  demonstrate  the  wide  range  of  the 
strengths  of  various  kinds  of  Portland  cement. 
Tn  a  very  interesting  communication  Mr.  Johnson 
(who  is  the  demonstrator  in  engineering  at  Univer- 
sity College,  Cork)  emphasised  the  importance 
of  testing  all  the  materials  which  enter  into  con- 
structional works  with  a  view  to  securing  that  they 
will  be  strong  enough  to  fulfil  their  respective 
functions  with  a  reasonable  factor  of  safety. 
Among  the  most  interesting  conclusions  which 
Mr.  Johnson  drew  from  the  results  of  his  experi- 
ments were  the  following:  (1)  That  a  good  strength 
in  paste  is  no  proper  indication  of  a  good  strength 
in  concrete.  (2)  That  the  best  test  of  a  cement's 
value  for  reinforced  concrete  or  similar  work  are 

(a)  mortar  compression  cured  in  water,  (h)  mortar 
compression  cured  in  air;  and,  in  addition  tc 
having  to  show  a  certain  strength,  any  cement 
having  a  higher  value  in  air  than  in  water  is  to  be 
condemned.  (3)  That  for  a  given  expenditure  on 
cement  a  first-class  one  will  allow  a  saving,  since 
there  will  be  (a)  less  cement  to  pay  carriage  on, 

(b)  less  cement  to  handle,  (c)  less  sacks  to  clean, 
tie  up  and  return,  (d)  with  at  least  as  strong  a 
concrete.  Mr.  Johnson  also  made  an  interesting 
suggestion  that  cement  should  be  sold  by  volume 
instead  of  bj"  weight,  and  that  it  should  be  de- 
livered in  paper  bags  containing  one  cubic  foot. 


Local  Authorities 

and 
Post  Office  Wires. 


The  Association  of  Municipal 
Corporations,  the  Yorkshire  Post 
states,  have  made  little  headway 
in  their  negotiations  with  the 
Postmaster-General  on  overhead  telephone  and 
telegraph  wires  in  towns.  Mr.  Herbert  Samuel 
has  consistently  refused  to  receive  a  deputation, 
and  the  latest  decision  of  the  Post  Office  is  that  an 
underground  service,  "  where  it  is  not  warranted 


by  engineering  and  financial  considerations,  is  an 
amenity  for  which  those  only  who  enjoy  it 
and  ^  desire  it  should  be  called  upon  to 
pay."  If  local  authorities  wish  for  under- 
ground work  in  streets  and  roads  where  it 
is  not  warranted,  and  are  willing  to  pay  the 
difference  in  cost  between  underground  and  over- 
head wires,  the  Postmaster-General  will  be  ready 
to  discuss  details.  Except  under  some  such 
arrangement  the  Pest  Office  is  not  prepared  to  do 
anything.  In  the  same  letter  the  Post  Office 
points  out  that,  in  the  absence  of  an  understanding, 
there  is  no  prospect  of  any  reduction  in  the  cost 
of  the  telephone  service  now  that  it  has  come  into 
the  hands  of  the  State.  In  a  report  of  a  recent 
meeting  of  the  council  of  the  association,  sent  on 
Tuesday  to  the  affiliated  corporations,  it  is  stated 
that  the  council  arc  unable  to  recommend  local 
authorities  to  agree  to  pay  the  additional  cost  of 
laying  telephone  wires  underground,  but  again  the 
need  for  conference  is  urged  on  the  Postmaster- 
General. 

*  #  * 

Age  Limits  for  .  Th*  <!*?*«»  °f  the  age  limit 
Appointments.  has.  been  brouSht  to  ?™  notice 
again  in  connection  with  one  or 
two  appointments  which  have  recently  been  adver- 
tised. We  are  led,  therefore,  to  reiterate  the 
opinion  which  we  have  already  expressed  on  more 
than  one  occasion  in  regard  to  this  subject.  The 
imposition  of  an  age  limit  cannot  be  considered  as 
an  isolated  question,  but  in  discussing  any  given 
case  regard  must  be  had  to  the  salary  which  is 
offered  and  the  responsibilities  which  attach  to  the 
vacant  appointment.  It  is  a  pity  that  some  means 
cannot  be  adopted,  in  the  first  place,  by  which 
salaries  and  responsibilities  may  be  made  more 
commensurate  than  is  the  case  at  present.  If  this 
were  done  it  would  be  possible  to  form  some  opinion 
as  to  what  appointments  required  men  of  ripened 
experience  to  fill  them  adequately,  and  to  distin- 
guish these  from  others  which  might  fairly  be  re- 
garded as  the  younger  man's  opportunity  for  ad- 
vancement. Things  being;  as  they  are,  however, 
we  are  unable  to  agree  that  the  imposition  of  an 
age  limit  which  is  fairly  proportioned  to  the  salary 
and  responsibilities  of  an  office  is  in  itself  a  bad 
thing,  as  the  appointment  of  experienced  and 
senior  candidates  to  posts  carrying  inadequate 
salaries  is  not  in  the  best  interests  of  the  profession 
generally,  and  tends  to  a  general  lowering  of  rate? 
of  remuneration. 


Storm  Water 
Discharge. 


We  are  publishing  this  week 
the  first  of  a  series  of  articles 
on  the  subject  of  "  Storm  Water 
Discharge,''  by  Mr.  P.  O.  Wynne  -  Roberts, 
m.inst.c.e.,  and  Mr.  T.  Brcckmann,  dipl.ing. 
(berlin).  ,  In  these  papers  the  authors,  who  have 
made  a  special  study  of  the  matter  on  which  they 
are  well  known  as  experts,  deal  in  detail  with  the 
several  factors  involved.  The  first  article  is  of  a 
preliminary  character,  and  leads  up  to  a  considera- 
tion of  rainfall  intensity.  In  subsequent  papers 
the  effect  of  impermeability  of  the  surface  of  the 
drainage  area  is  discussed,  while  the  question  of 
retardation,  depending  on  the  shape,  extent,  and 
configuration  of  the  drainage  area,  and  the  velocity 
of  flow  in  the  sewers,  is  also  fully  dealt  with.  It 
is  believed  that  the  method  of  calculating  storm 
water  discharges,  which  is  developed  by  the  authors 
in  these  papers,  is  at  once  more  comprehensive  and 
more  accurate  than  any  which  has  been  published 
in  the  English  language.  It  is  not  claimed,  how- 
ever, that  the  method  described  is  an  original  one, 
the  principle  involved  having  been  first  put  for- 
ward by  an  eminent  German  engineer — the  late 
Prof.  Friihling,  of  Dresden;  at  the  same  time  it 
is  confidently  anticipated  that  a  presentation  of 
the  subject  in  English  by  writers  of  acknowledged 
authority  and  experience  will  prove  both  interest- 
in?  and  instructive  to  our  readers. 

c* 
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Storm   Water   Discharge. 

By   K.   0.   WYNNE-ROBERTS,  ji.INST.C.E.,   f.r.san.i.,  Consulting  Engineer,   Regina,  ami 
T.  BROCKMANN,  niPT,.iNG.(BERLiN),  Civil  Engineer,  Regina. 


The  engineer  who  is  called  upon  "to  design  sewers 
has  first  of  all  to  decide  whether  it  is  advisable  to 
adopt  the  "  combined "  system  or  the  "  separate " 
system.  In  the  former  the  ordinary  sewage  and  rain 
water  are  conveyed  by  one  common  sewer,  whereas 
in  the  latter  case  they  are  conveyed  by  separate  con- 
duits. Whichever  system  is  adopted,  if  the  sewers 
are  constructed  practically  watertight  it  will  not  be 
a  difficult  matter  to  calculate  the  probable  volume  of 
ordinary  sewage,  for  it  must  largely  depend  on  the 
consumption  of  water  for  various  purposes.  In  Europe 
this  quantity  averages  about  30  gallons  per  head  per 
day,  but  in  Canada,  and  the  United  States,  for  reasons 
which  need  not  be  gone  into  here,  it  ranges  from 
about  40  gallons  to  over  200  gallons  per  head  daily. 

The  quantity  of  ordinary  sewage  will  necessarily 
vary  during  different  hours  of  the  day  and  in  different 
seasons  of  the  year.  The  range  of  fluctuation  in 
volume  of  sewage  to  be  dealt  with  will,  approximately, 
be  from  about  40  per  cent  below  to  about  60  pea-  cent 
above  the  mean  daily  flow.  When,  however,  the  engi- 
neer has  to  attack  the  problem  of  providing  sewers  to 
drain  away  storm  water,  he  is  confronted  by  many 
perplexing  considerations.  The  quantity  to  be  drained 
a.way  per  unit  of  time  is  generally  vastly  greater  than 
the  volume  of  sewage;  so  much  so  that  the  latter 
can  oft-times  be  ignored  when  calculating  the  dimen- 
sions of  combined  sewers. 

While  ordinary  sewage  has  to  be  disposed  of  in 
volumes  ranging  within  more  or  less  definite  limits, 
the  quantity  of  storm  water  varies  so  enormously,  it 
is  so  erratic  in  its  periodicity,  and  is  dependent  upon 
so  many  variable  factors,  that  it  is  not  surprising  that 
some  eminent  authorities  who  have  been  extensively 
quoted  have  abandoned  all  attempts  to  establish  a. 
general  formula  for  this  purpose. 

This  subject  has  engaged  the  attention  of  many 
capable  engineers  in  Europe  and  America,  some  of 
whom  have  deduced  formulas  by  which  they  considered 
it  was  possible  to  arrive  at  the  probable  volume  of 
storm  water  to  be  provided  for  with  sufficient  accuracy. 

The  following  are  some  of  the  formulas  which  ha.ve 
been  extensively  quoted:  — 

BfrRKT/T-ZlEGLER — 
Q    =  R*   C   X4/|T 


Q  =  Cubic  ft.  per  second  per  acre  reaching  sewers. 
Q,  =  Cubic  ft.  per  second  from  the  whole  area  drained. 
R  =  Average  rain   during  heaviest  rainfall,  in  cubic   ft . 

per  second  per  acre,  varying  from  1'75  to  2'75 
C  —  Constant,    0'75    for    paved   streets,   0"31    for   rural 

districts,  average  0  625. 
A  =  Area  of  district  drained  in  acres. 
S  =  General  fall  of  area  per  thousand. 

Hawksley  AND   BaZALGEI'i 

3  Log  A  +  Log  >T  +  6  S 


Log  D  = 


10 


I)  —  Diameter  of  circular  sewer  in  inches,  to  carry  "IT  a 

rainfall  of  lin.  per  hour. 
A   =  Number  of  acres  drained. 
N   =»  Length  of  sewer  having  a  fall  of  1ft 

KuiCHLING— 
Q  =  Axaxix(b  —  ex/). 
Q  =  Discharge  in  cubic  ft.  per  second. 
A  =  Area  diained  in  acres. 
n,  b,  c  =  Empirical    constants    which    vary    for    different 
localities. 
*    =  Time   required   for   the   concentration    of 
water  at  the  outlet. 

Lloyd-Davies— 

Q        (60  5     *   ^    '    R)    x    -V 
Tc 

'J  —  Cubic  ft.  per  minute. 

Tc  —  Time   of   concentration   te.,   time  of    flow  through 
longest  line  of  sewers  in  district  in  minutes. 

B        Rainfall  in  inches  during  Tc. 
.\p        Percentage  of  impermeable  area  in  acre*. 


If  the  reader  cares  to  solve  any  problem  concerning 
storm  water  by  the  foregoing  formulae  he  will  find 
that  the  assumptions  adopted  by  the  different  authori- 
ties are  far  from  being  uniform,  and  that  the  results 
obtained  will  be  very  dissimilar. 

It  is  interesting  as  a  matter  of  history  to  note  how 
Burkli-Ziegler's  formula  was  established.  About  the 
year  1878  he  was  city  engineer  of  Zurich,  and  during 
his  term  of  office  serious  floods  occurred  causing  de- 
struction, which  wa9  followed  by  litigation  for  com- 
pensation. The  information  as  to  the  intensity  of 
rainfall  and  the  quantity  discharged  into  the  sewers 
was  at  that  time  very  meagre  and  unreliable,  and  this 
induced  him  to  take  up  the  matter  to  see  if  some 
formula  could  be  found  to  suit  his  requirements.  He 
found  that  Hawksley  had  assumed  a  rainfall  of  lin. 
per  hour,  which  iis  equivalent  to  70  litres  per  second 
per  hectare,  and  had  constructed  a  formula  which  in 
metric  terms  had  the  following  expression:  — 

A3 

S 


D  =  032 


*/■ 


D  —  Diameter  of  pipe  in  metres. 

A  =  Area  in  hectares. 

S  =  Slope  of  area  iu  1,000. 

Etylwein  also  had    brought,   out   his    formula    for 
.lining  the  size  of  pipes,  which  was:  — 


D 


12 


10/  A4   x   , 


q  =  Volume     of      discharge    per   second    per   hectare    in 

cubic  metres. 
A  and  S  were  the  same  as  above. 

By  combining  the  two  formulas  Burkli-Ziegler  ob- 
tained the  value  of  q  corresponding  to  the  rainfall 
assumed   by   Hawksley.    Thus:  — 


A' 


D   =  0-32    x    1°/  *?  equal  12   x    1°/ 

Reducing  this  to  litres  per  second  per  hectare,  he  got 

The  ratio  between  the  discharge  and  the  quantity 
of  rain  fallen,  which  was  sought  for  by  Burkli-Ziegler, 
was  found  thus :  — 

Volume  of  discharge      Pi       37      4  /  i[      Say0-5x4/S" 
Rainfall  ~  Km~  70*  V    A  V   A 

Di-OT  ■»«*/■ 

This  is  tiw  classic  formula  deduced  by  Burkli- 
Ziegler.  Considering  0'5  as  the  factor  of  impermea- 
bility denoted  by  P,  it  then  takes  the  form  in  which 
it  has  been  so  extensively  published  in  America,  &c. :  — 


Di 


Rn.  x 


Of  the  foregoing  formulas  the  last  (Lloyd-Davies)  is 
the  most  advanced,  but  it  does  not  satisfy  all  the 
conditions,  as  will  be  shown  later  on.  With  regard 
to  the  others,  it  can  be  stated  that  they  are  inadequate, 
and  no  longer  up-to-date. 

These  formulas  (excepting  Lloyd-Davies')  are  un- 
satisfactory inasmuch  as  it  is  assumed  that  the  dis- 
charge is  constant,  regardless  of  the  shape  and  con- 
figuration of  the  drainage  area  and  the  velocity  of 
the  flow  in  the  sewers.  Lloyd-Davies'  formula  is 
an  advance  on  the  others,  for  it  takes  into  considera- 
tion the  above-mentioned  factors,  which  are  ignored 
by  the  others,  but  which,  nevertheless,  are  important, 
as  they  actually  influence  the  discharge  of  the  storm 
waiter.  But  he  and  Mr.  Wailington  Butt,  who  have 
read  interesting  papers  on  this  subject,  assumed  that 
the  entire  area  must  be  contributory  to  the  flow  in  the 
sewers  before  the  maximum  discharge  is  attained. 
This  assumption,  however,  must  be  controverted,  as 
it  does  not  suit  all  conditions. 

The  principal  factors  which  influence  the  discharge 
>\     torm  water  are :  — 

(1)  Rainfall  intensity. 
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(2)  Impermeability  of  the  surface  of  the  drainage 
area. 

(3)  Retardation,  which  depends  on  the  shape,  extent 
and  configuration  of  the  drainage  area,  and  also  on 
the  velocity  of  flow  in  the  sewers. 

RAINFALL    INTENSITV. 

The  annual  rainfall  in  different  parts  of  any  country 
varies  considerably.  The  mean  annual  precipitation 
over  a  long  period — in  parts  of  prairie  provinces,  for 
instance — is  about  18  in.,  but  in  other  parts  it  is  much 
loss.  In  the  semi-arid  parts  of  the  United  States  it 
is  under  10 in.,  while  in  the  Canadian  Rockies  it  must 
be  many  times  as  much.  On  Table  Mountain,  Cape 
Town,  the  average  yearly  rainfall  over  a  certain  aTea 
is  nearly  70  in.,  but  in  the  city,  which  is  only  4  miles 
distant,  it  is  about  30  in.  The  mean  rainfall  in  Ger- 
many is  about  26-J  in.,  although  near  Berlin  it  is  24  in., 
and  near  Basel  33$  in.  The  rain,  moreover,  does  not 
fall  in  convenient  uniform  showers,  but  often  in 
erratic  torrential  downpours,  with  very  great  intensity, 
i luring  more  or  less  short  periods.  In  New  England 
a  rate  of  3-6  in.  an  hour,  continuing  for  five  minutes, 
may  be  expected  every  year  or  so,  a  rate  of  2  in.  con- 
tinuing for  twenty  minutes,  li  in.  for  thirty  minutes, 
and  1  in.  in  one  hour  (Folwell). 

(To  be  continued.) 


THE  STRENGTH  OF  CEMENT. 


MR.    H.   C.   JOHNSON   AT   THE   CONCRETE   INSTITUTE. 

A  meeting  of  the  Concrete  Institute  took  place  on 
Thursday  evening,  March  13th,  when  a  paper,  entitled 
"  The  Strength  of  Cement :  Results  of  Tests  on 
Fifteen  Different  Brands  used  in  Paste,  Mortar  and 
Concrete,"  was  read  by  Mr.  H.  C.  Johnson,  demon- 
strator in  Engineering  at  the  University  College,  Cork. 
Mr.  E.  Fiander  Etchells,  f.phys.soc,  mjuath.a., 
a.m.i.mech.e.,  m.  council  c.i.,  was  in  the  chair.  The 
reading  of  the  paper  was  succeeded  by  a  discussion 
in  which  Messrs.  D.  B.  Butler,  assoc.m.inst.c.e.,  f.c.s., 
11.  ,T.  Harding,  H.  Kempton  Dyson  (secretary  of  the 
institute),  W.  Cyril  Cocking,  Noel  Ridley,  m.inst.c.e., 
Herbert  Shepherd,  a.r.i.b.a..  m.c.i.,  and  E.  Fiander 
Etchells,  f.phys.soc,  m.math.a.,  f.c.s.,  took  part. 

The  main  object  the  author  had  in  writing  his  paper 
was  to  show  the  wide  range  of  strengths  as  indicated 
by  the  tests.  To  many  people  it  was,  undoubtedly,  a 
fact  that  any  bag  marked  "Portland  Cement"  was 
just  as  good  value  as  any  other  bag  so  marked,  and 
also  that  (a)  the  cheapest  cement  was  the  most 
economical  to  use;  (b)  testing  a  cement  with  a  "name  " 
was  unnecessary;  (e)  the  value  of  fine  grinding  was 
not  considered,  even  if  its  advantages  were  known ; 
(d)  the  paste  tensile  seven  days'  test  was  quite  suffi- 
cient guide  to  a  cement's  value  as  a  binding  material. 

The  author  remarked  that  he  would  not  be  the 
first  to  point  out  that  these  conclusions  were  erroneous. 

The  results  of  these  tests  were  therefore  put  forward 
with  the  object  of  calling  further  attention  to  the 
importance  of  testing  all  materials  entering  into  con- 
structional works  in  which  they  would  be  called  upon 
to  do  their  duty,  with  a  predetermined  factor  of  safety. 
This  factor,  if  due  attention  were  paid  to  excellence 
of  materials  in  every  particular,  might  reasonably  be 
reduced  from  the  customary  4  or  6  to  3  or  4$. 

The  term  "paste"  used  in  the  paper  meant  neat 
cement  and  water;  the  term  "mortar"  meant  1  part 
cement  to  3  parts  standard  sand  and  water. 

From  the  detailed  results  of  his  experiments  Mr. 
Johnson  drew  the   following  conclusions:  — 

(1)  That  a  good  strength  in  paste  is  no  propei 
indication  of  a  good  strength  in  concrete. 

(2)  That  the  best  tests  of  a  cement's  value  for  rein- 
forced concrete  or  similar  work  are  (a)  mortar  com- 
pression cured  in  water,  (b)  'mortar  compression  cured 
in  air;  and,  in  addition  to  having  to  show  a  certain 
strength^  any  cement  having  a  higher  value  in  air 
than  in  water  is  to  be  condemned. 

(3)  That  not  less  than  22  per  cent  of  water  be 
allowed  in  gauging  paste,  and  not  less  than  3  per 
cent  plus  -J-  the  percentage  as  used  in  the  paste  in 
gauging  moTtar. 

(4)  That  the  standard  of  values  for  >cernent  to  be 
used  in  reinforced-concrete  work  be  raised  by  25  per 
cent — not  that  a  cement  only  just  passing  the  British 
Standard  Specification  is  to  be  condemned  for  average 
work,  but  in  order  that  first-class  cements  only  shall 
enter  into   reinforced-concrete    structures  —  engineers 


may  then  reasonably  expect  to  be  able,  in  the  near 
future,  to  use  1,0001b.  per  square  inch  on  concrete 
instead  of  6001b. 

(5)  That  for  a  given  expenditure  on  cement  a  first- 
class  one  will  allow  a  saving,  since  there  will  be  (a) 
less  cement  to  pay  carriage  on.  (b)  less  cement  to 
handle,  (c)  less  sacks  to  clean,  tic  up  and  return,  (d) 
with  at  least  as  strong  a  concrete. 

(6)  That  a  given  strength  of  cementf  should  ho 
specified  instead  of  a  given  mix— which  does  not.  take 
unto  account  the  proper  proportioning  of  aggregate- 
even  if  a  cement  of  first  quality  is  used. 

(7)  That  oeaienl  should  be  sold  by  volume  instead 
of  by  weight,  and  in  bags  containing  1  cub.  it.,  to 
allow  of  quicker  and  easier  handling.  These  bags 
should  be  made  of  paper  for  preference,  this  being 
the  common  practice  in  the  United  States.  Among 
the  -advantages  the  author  noted  that  paper  bags  have 
over  canvas  ones  are:  (a)  No  time  is  lost  in  shaking 
out  the  cement ;  (6;  no  cement  is  retained  by  the  sacks  ; 
(c)  there  is  no  return  freight  on  empties;  (d)  the 
packages   are  better  looked   after  in  storage,  and  (e) 

eroonl   is  kept  in   better  condition. 


The  members  of  the  Concrete  Institute  have  been 
invited  -to  visit,  the  International  Building  Trades 
Exhibition  at  Olympia,  on  Thursday  afternoon, 
April  24th.  The  members  of  the  institute  will 
assemble  in  the  vestibule  of  the  Addison-road  en- 
trance at  2.45  for  3  p.m.  sharp,  at  which  time  groups 
of  the  members  will  be  conducted  round  the  exhi- 
bition, special  attention  being  accorded  to  the  nume- 
rous concrete  exhibits  which  will  be  on  view. 

Members  will  be  furnished  with  tickets  of  admission 
on  application  to  the  secretary  of  the  institute,  Mr. 
R.  Kempton  Dyson. 


ROAD  BOARD  FUNDS. 

QUESTIONS  IN   THE  HOUSE. 

On  Monday,  in  the  House  of  Common-,  the  Secre- 
tary of  the  Treasury  was  asked  what  were  the  present 
amounts  standing  to  the  credit  of  the  Development 
Fund  and  Road  Improvement  Fund  respectively; 
and  whether  and  to  what  extent  additions  would  be 
made  to  either  during  the  coming  financial  year. 

Mr.  Wedgwood  Benn,  who  replied,  said  the  total 
sum  paid  into  the  Road  Impirovement  Fund  in  respect 
of  carriage  licences  -and  motor-spirit  duties  up  to 
February  28th  was  £2,998,343.  Grants-  and  loans  to 
an  .aggregate  amount  of  £2,687,000  had  been  indicated 

lo-iing  €997,191  formally  made)  by  the  Road  Board 

to  highway  authorities,  and  £521,871  has  been  actually 
paid  out  under  grunts.  With  regard  to  the  Develop- 
ment Fund,  the  cash  balance  was  £296,743,  and  in. 
addition  there  were  invested  funds  amounting  to 
e2,500,000.  He  was  unable  to  anticipate  the  inten- 
tions with  regard  to  the  coming  financial  year',  but 
under  the  existing  law  the  Road  Improvement  Fund 
would  receive  the  proceeds  of  the  petrol  duty  and 
also  the  revenue  from  carnage  licence  duties  ove-r 
and  above  the  receipts  in  the  standard  year  1909. 

Mr.  C.  Bathurst  asked  for  a  statement  as  to  the 
amount,  standing  to  the  credit  of  the  Road  Improve- 
ment Fund.,  and  why  so  large  a  sum  as  £2,000,000  had 
been  invested  out  of  the  Development  Fund  and  not 
expended  on  maaiy  of  the  urgent  improvements  which 
are  being  asked  for  ? 

Mr.  Wedgwood  Benn  suggested  that  the  hon,  mem- 
ber would  put  down  a  request  for  information  on 
that  point.  One  of  the  duties  laid  upon  the  commis- 
sioners however,  was  to  have  regard  to  the  state  of 
the  labour  market. 


Harrogate  Baths  and  Pump  Rooms.— The  Lord  .Mas  or 
of  the  City  of  London  has  accepted  an  invitation 
from  the  Mayor  (Mr.  Joseph  S.  Rowntree)  and  the 
Town  Council  of  Harrogate  to  visit  that  town  on 
June  7th,  in  civic  state,  in  order  to  inaugurate  the 
extensive  additions  and  improvements  to  the  Mineral 
Water  Bathing  Establishments  and  Pump  Rooms, 
which  are  at  present  under  construction  at  a  cost  of 
£14,000.  The  Royal  Baths  were  opened  by  the  late 
Duke  of  Cambridge  in  1897,  and  upwards  of  £360,000 
has  already  been  spent  by  the  corporation  in  the 
erection  of  pump  rooms  and  bathing  establishments, 
the  purchase  of  mineral  water  springs,  and  the  laying 
out  of  pleasure  grounds  for  the  use  and  enjoyment 
of  visitors  resorting  to  Harrogate  for  the  cure. 


532 


THE    SURVEYOR    AND    MUNICIPAL 


March  28,  1013. 


Thermal  Effects  on  Brick  Pavements. 

MR.    J.    E.    HOWARD'S    STUDIES    AND    MEASUREMENTS." 


[A  summary  of  the    main  points  of  a  paper  read    before    the   American   Society  of   Municipal  Improve- 
ments, by  J.  E.  Howard,  engineervphysicist,  Bureau  of  Standards.  Washington.] 


After  pointing  out  that  a  vitrified  brick  pavement 
of  monolithic  construction  with  cement  joints  usually 
meets  requirements  a;  regards  low  tractive  effort,  foot 
and  wheel  hold,  resistance  to  abrasion,  and  compres- 
sive strength,  and  is  practically  non-absorbent  and 
impervious  to  moisture.  Mr.  Howard  concludes  flint:  — 

"An  inquiry  into  the  effects  of  changes  in  tempera- 
ture on  cement-filled  brick  pavements  is  an  inquiry 
of  a  refined  order,  taking  up  the  subject  at  an  advanced 
stage  from  a  constructional  point  of  view,  but  never- 
theless involving  questions  of  vital  importance,  the 
solution  or  adjustment  of  which  will  promote  the 
^access  of  this  type  of  pavement,  and  contribute  to- 
ward securing  that  permanency  which  is  desired." 

PHYSICAL    PROPERTIES    OF    PAVING    BRICK. 

"The  crushing  strength  of  vitrified  paving  brick 
coinniomy  ranges  from  10,UUU  lb.  to  15,000  lb.  per  square 
inch,  not  infrequently  reaching  and  exceeding  20,000  lb. 
per  square  inch.  Tiie  compressive  modulus  of  elas- 
ticity is  found  to  range  ordinarily  from  2,500,000  lb. 
to  8.OJ0,0U0lb.  per  square  inch,  with  a  value  ais  high 
as  10,000,0u0  ib.  per  square  inch,  occasionally  observed." 
Mr.  Howard  points  out  that  the  compressive  strength 
and  modulus  of  elasticity  increase  with  an  increase 
in  specific  gravity,  and  that  while  the  apparent  modu- 
lus of  elasticity  is  modified  by  the  conditions  of  burn- 
ing the  brick,  the  crushing  strength  and  density  cer- 
tainly can  be  controlled  within  limits.  In  considering 
some  of  the  phenomena  of  expansion  a  coefficient  of 
00000040  was  adopted  for  the  time  being,  while  it  was 
observed  that  a  coefficient  of  0'OOOOOGO  is  sometimes 
found  lor  brick. 

Four  mud  bricks  were  taken  from  different  parts 
of  a  kdn — top,  a  quarter  way  down,  two-thirds  down, 
and  the  bottom — and  gave,  m  that  order,  a  moduli  of 
i  lasticity  ranging  front  10,000,000  to  about  4,500,000, 
crushing  strengths  from  19,000  lb.  to  about  11,000  lb.  per 
square  inch,  weights  per  cubic  foot  decreas.ng  from 
144  1b.  to  125  lb.,  and  confined  stresses  from  4,000  lb.  to 
1,8181b.  per  square  inch  for  a  rise  of  100  deg.  Fahr. 
in  temperature.  The  highest  stresses  will  occur  in 
pavements  made  ot  heavy  bricks  with  a  high  modulus 
of  elasticity,  "it  would,  in  some  cases,  relieve  the 
magnitude  and  seyi  r;ty  of  thermal  effects  to  restrict 
the  brick  to  a  grade  sufficient  to  provide  adequate 
abrasive  resistance  for  traffic  conditions  of  a  particular 
The  endurance  of  brick  pavements  against 
abra-  a     has  been  found  from  experience  to  be 

so   great    that    no   trouble    is   ordinarily   apprehended 
in  that  direction.     The  observed  expansion  of  cement- 
filled  pavements,  in  a  direction  crosswise  ol  the  road- 
way, has  corresponded  closely  to  a  coefficient  of  ex- 
•  ii  of  0O000040  per  degree  Fahrenheit." 
For  !'■•  I  deg.  rise  of  temperature  this  gives  an  ex- 
i  012  in.  for  a  25-ft.  roadway;  010  in.  for  a 
40-ft.  roadway,  and  024  in.  for  50-ft.    The  maximum 
,:i     individual     blocks     would     range     from 
25,000  lb.  to  50,0001b.  per  square  inch;   but  the  street 
kerbing  would  not  ordinarily  afford  any  such  react  on. 
"  Kerbing  which  is  backed  up  by  earth  filling  yields 
to  moderate  pressures  when  they  are  long  sustained, 
and  in  a  crosswise  direction  pavements  would  not  be 
expected  to  develop  forces  of  very  great   magnitude 
in  the  absence  of  substantial  buttresses.    The  fact  thai 
the  middl  \  hiring  the  period  when 

the  bricks  reach  a  high  summer  temperature  is 
occasioned  and  facilitated  by  the  crowning  of  the 
roadway.    The  usual  pavi    i  in   transverse  sec- 

tion, a  bent  column  of  very  slender  proportions,  which 

i ■owning  of  the  arch  ; 

this  action  may  result  in  the  formation  of  longitudinal 
crack 

le  at  Cleveland,  Ohio,  over  a  -      od 
orae  year  included  measurements    of    change 
length    ak  cross    the    roadway.        Reference 

lengths  of  20  in,  marked  by  small  brorrai    | 

■Mished,  the   plug  nnk  about   Jin.   below 

surface    ai  1    by    paper    washers     and 

putty.     A  smal  ■},    plug   pi 

the  reference  point.    It  is  believed  that  the  cha 

*  We  are   indebted   to   Lnoinecring   News  for   the   text   of 
the  passages  quoted  and  for  the  illustrations. 


measured  in  these  reference  lengths  were  accurate 
within  two  ten-thousandths  of  an  inch. 

A  number  of  measurements  of  the  elastic  deforma- 
tion of  pavements  and  tram-rails  were  made  by  means 
of  a  levelling  beam,  one  end  of  which  rested  on  the 
track,  the  other  end  4  ft.  or  5  It  away  upon  the  pave- 
ment. The  beam  is  provided  with  a  sensitive  level 
and  a  micrometer  elevating  screw. 

"There  is  a  general  depression  of  the  pavement  and 
road  bed  in  the  vicinity  of  a  car,  but  slight  in  amount 
when  compared  with  the  depression  of  ordinary 
trolley  track.  Depression  of  trolley  track  usually 
takes  place  to  such  an  extent  as  to  make  it  unde- 
sirable to  bond  the  pavement  to  the  track.  When  a 
very  sensitive  level  bubble  was  used  the  depression 
of  the  pavement  could  be  detected  some  10  ft.  from  a 
trolley  car  in  the  direction  of  the  kerbstone ;  this 
was  found  on  a  tar-filled  pavement.  At  an  intersec- 
tion the  approach  of  a  man  when  12  ft.  distant  was 
indicated  by  this  sensitive  level. 

"  Monolithic  brick  pavements  are  very  elastic.  They 
depress  locally  under  loads  and  spring  back  when 
released." 

A  freshly  laid  cement-jointed  pavement  can  hardly 
sustain  a  drop  of  30  deg.  in  temperature  from  day  to 
night  without  starting  incipient  cracks,  and  it  is 
probably  impracticable  to  use  a  layer  of  sand  thick 
enough  to  afford  .adequate  pi  ejection.  Thermal 
effects  may,  therefore,  originate  before  the  street  is 
opened  to  traffic.  Cracks  due  to  early  temperature 
changes  aire  of  common  occurrence,  and  Mr.  Howard 
points  out  that  it  must  not  be  thought  that  streets 
with  expansion  joints  are  exempt  from  transverse 
cracks  due  to  early  changes  in  temperature. 

THE    GROWTH   OF    CRACKS. 

The  presence  of  a  large  number  of  transverse  cracks 
leads  to  a  lengthening  of  the  pavement  as  a  whale, 
and  a  case  is  cited  in  which,  after  ten  month's,  a 
pavement  had  thus  crept  in  one  direction,  had 
crowded  over  a  marginal  kerb  at  a  railway  Grossing 
about  i in.,  and  in  the  other  direction  had  crowded 
an  asphalt  pavement.  "  carrying  with  it  and  deflect- 
ing the  trolley  tracks." 

By  spanning  transverse  cracks  with  reference 
lengths  between  plugs  it  was  possible  to  measure 
their  growth.  In  one  case  such  measurements  were 
begun  in  September,  -when  the  temperature  of  the 
pavement  was  about  90 cleg.  Fahr.,  and  concluded  in 
November,  when  it  was  about  32 deg.  Fahir.  The 
crack  had  grown  0-008  in,  in  eight  days,  0017  in.  in 
thirty-one  days.  0'025  in.  in  forty-eight  days,  and 
0-038  in.  after  fifty-two  days;  all  reckoned  from  the 
date  of  the  first  measurement,  and  covering  the 
period  from  September  22nd  .to  November  13th.  In 
the  following  August,  when  the  temperature  of  the 
pavement  was  about  82deg.  Fahr.,  the  crack  was 
much  reduced  in  width. 

Fine  particles  of  sand  or  abraded  material  may 
prevent  a  crack  from  closing  completely  when  the 
pavement  again  readies  a  high  temperature,  and  the 
process  will  be  repeated  until  the  pavement  reaches 
a  state  of  considerable  longitudinal   compression. 

"The  middle  portion  of  the  length  of  the  street 
would  then  remain  in  a  state  of  more  or  less  initial 
compression  over  certain  ranges  in  temperature,  while 
the  ends,  if  unresisted,  would  extend  measurably  in 
each  direction  longitudinally.  The  part  of  the  street 
which  is  under  initial  compression  longitudinally  is, 
for  the  time  being,  in  a  firm  condition  and  capable 
of  sustaining  traffic  satisfactorily. 

"If  the  crack=.  are  numerous  and  near  together, 
and  not  under  sufficient  longitudinal  compressiprt,  the 
sections  then  act  independently.  When  depressed  by 
the  load  of  a  vehicle,  an  abrasive  action  will  take  place 
between  the  cracks  and  tend  to  enlarge  them. 

"The  pavement   is   believed  to  be  in   a' favourable 

.1  idition  when  under  initial  longitudinal  compres- 
n.   and   the   -ame   would   be   true  of  lateral  compres- 

ion  if  th    pavememt  was  flat  or  had  very  little  crown- 

fnitinl  eoMioii      ii-n  as  -ueh  seems  advantageous, 

or  a  certain   amount   is  advantageous.     This,  state  of 

compression  may  be   reached  and  maintained  along 

the  i  of  a  straight  roadway,  but  difficulties 
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are   encountered   at  open  ends  in  providing  an   ade- 
qtiat  i  marginal  kerb  to  resist  the  thrust." 

One  street  which  was  under  observation  was  paved 

in  three  sections,  the  middle  one  with  tar-filled  joint?, 

the    ether?    with    cement-filled    joints.    There    was    a 

creeping  of  these   two    section?    towards    the    middle 

section. 

''The  lower  cement-filled   section    i-    travelling   up- 

boward  the  tar-filled  section  and  carrying  with 

fl    a    part   of   the   pavement   of  a  driveway    entrance 

off  one  sid  vet      The  upper  cement- 

;  is  compressing-  the  intermediate    - 
mn-grade  direction.    This  compressive  force  is 
felt   at   the   ends   of   the   tar-tilled    section,    hut    not    at 
the   middle  mi   in   length.    Along  the   centre 

luay   tlie  20-in.   reference   length-   in   the   tar- 
frDed   section   were  shortened  O'llooin.   and  0'1968 


Fig.    1. 


Catchbasin  Grating   She  abed   by  Creep 
of   Pavement. 


respectively,  for  the  upper  and  1<>w 

i-tween   the  dates   of  September  29,   1911,  and 
August  2o,  1912." 

In  one  base  the  creep  of  a  brick  pavement   raised 
a  ridge  in  an  abutting  asphalt  pavement,  near  which 

it  was  more  on:  less 
would  have   lx-en   at  a  free  end.    In  another 
movement  about  equal  to  the  width  of  a   brick  was 
dearly    shown    by    the     shifting    of   a    catch    basin 
grating.    (Fig.  1.) 

"Obviously,   a   section   where   no  movement! 
pavement  occur-  mar!:-  a   place  of  great  durability. 
Without  the  disturbing  factor  of  changes   of  tempe- 
rature the  construction  and  maintenance  inta 
monolithic  pavement  would  be  much  simplified." 

EFFECTS    AT    CURVES. 

Serious  effects  ar<    obsi  rved  at  curvi  -. 
may  leave  the  kerb  at  the  inside  of  a  bend,  leaving 
a  gap,  the  maximum  movement  observed  beii- 
2£in.   to    2  in.,    except    in    cases    complicated    by    the 


Fig.   2.    Shearing  Fractures  at  Reverse  Curves. 

effects  of  traffic.  In  the  ca.-e  of  a  pavement  which 
was  under  initial  strain  when  repairs  were  made,  the 
pressure  on  the  outer  kerb,  resisted  by  the  flagging, 
caused  the  fracture  of  the  concrete  combined  gutter 
and  kerbing.  In  another  case,  at-  a  bend  of  about 
50deg.,  the  pavement  lei:  the  inside  kerbing  for  a 
length  of  about  160  ft.,  crowding  against  the  outer 
kerbing;  and  there  are  tension  cracks  where  the 
longer  tangent  of  the  -street  has  acted  upon  the 
shorter  one.  "The  conditions  in  streets  with  short 
reverse  curves  are  rather  more  severe  than  in  single 
bends.  The  long  tangents  set  up  shearing  stresses 
which  fracture  the  pavement  at  the  reverse  curve." 
(Fig.  2.)  The  pavement  was  forced  in  close  contact 
with  the  outside  kerbs  of  the  bends,  while  at  the 
inside  kerbs  the  openings  were  liin.  and  2  in.  re- 
spectively.     At    a    turning    near    the    reverse    curve 


ther.^  were  two  openings  of  2*  in.  each  between  the 
pavement  and  the  kerbstone. 

"These  several  openings  are  believed  to  have  been 
Hi'     i    -;'!t   of  the   gradual    lengthening   of   the    pave- 
ments by  alternate  expansion  and  contraction.     When 
ritty  material  would  sift  into  open  cracks  and 


Fig.  'i.    Cu  vi  es  Between  E  ml?  axd  Between  Tracks. 

'  them  closing  subsequently  when  the  pave- 
ment was  next  heated,  this  process  being  repeated, 
gradually  causing  a   pro  lengthening  of  the 

i  j. tire   surface." 

Effects    of   thermal    changes    are    in    part    ;i 
lative. 

1"  ns    based    upon    the     relations 

i  the  coefficients  of  expansion,  the  moduli  of 
y,   and   the   crushing  strengths   of   the   bricks 
lead   to   the   inference   that    when  thermal   eff> 

the    behaviour     of     these     earlier    paved 


Fig.  4.     Upheaval  of  Brick  Pavement  at  Elevated 
Crossing. 

streets    may   be    taken    as    examples   of   what   should 
eventually   be  four.d  in   current   construction. 
•'  Greater  strength  may  re-ide  in  recently  constructed 
may   also  follow  that  greater  in- 
;   rnal    strain-   may   be  introduced  by   reason   of  the 
physical    ;  of    the    materials    used. 

Internal  generated  forces  depend  for  their  magnitude 
upon  th.e  physical  properties  of  the  materials  them- 
selves.    It    is  hat    thermal   effects    will    be 
similarly    displayed   in    pavements    both    of    D 
and  of  maximum  strength." 

SOME     OTHER     rOINTS. 

References  arc  made,  with  illustrations,  to 
connected   with   the   general   subject    of    brick    pave- 
ments.    Fig.   3  shows  lengthwise  crack-   attributed   to 


Fig.  5.    Micrometer  Strain  Gauge. 

crosswise  bending  of  paved  strips  between  tram-trails. 

"The  expansion  of  such  narrow  strips  as  these 
would  be  only  a  few  hundredths  of  an  inch  for  a 
i  100  deg.  Fahr.,  and  compression  forces  due 
to  changes  in  temperature  would  not  account  for  the 
formation  of  these  cracks.  These  cracks  appear  to  be 
due  to  crosswise  bending  of  the  pavement,  in  reach- 
ing which  result  the  depression  of  the  tracks  and 
y  the  yielding  of  the  ties  on  which  the  track 
rest-  are  important  factor-." 

Fig.  4  shows  a  pavement   which  heaved  up  owing 
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to  expansion  in  a  situation  where  high  temperatures 
are  reached. 

In  one  brick-paved  street,  single  courses  of  creo- 
d  wood  blocks  were  placed  at  intervals  of  about 
150  ft.,  and  the  bricks  next  to  these  blocks  were 
spalled  in  a  number  of  places. 

"  The  middle  of  the  length  of  a  straight  street  is 
believed  to  need  no  expansion  joint;  as  for  the  ends, 
thej-  would  be  benefited  by  being  confined  by  rigid 
marginal  kerbs  rather  than  by  the  use  of  joints  of 
a  yielding  character." 

CONCLUSIONS. 

"In  conclusion,  it  is  believed  that:  — 

"(1)  The  integrity  of  cement-filled  brick  pavements 
can  best  be  maintained  by  adopting  such  details  of 
•  lesign  and  construction  as  will  enable  the  pavements 
to  resist  forces  of  compression  which  are  incident  to 
alternate   changes  of  temperature. 

"(2)  Provision  to  resist  such  compressive  forces 
apply  to  the  pavement  in  both  longitudinal  and 
---.vise  directions. 

"  (3)  Initial  compression,  within  limits,  is  a  desirable 
feature  to  have  in  a  pavement;  it  seldom  happens 
that   the  maximum   compressive    stresses   occasioned 


MANCHESTER'S  NEW   LAKE. 


The  accompanying  photographic  view  depicts  a  new 
lake  at  He  at  on  Park,  Manchester,  which  was  formally 
opened  last  week  by  Alderman  Haxrop,  chairman  of 
the  Parks  Committee  of  the  corporation. 

The  lake  owes  its  existence  to  the  prevalence  of 
unemployment  during  the  winter  of  1910,  for  at  that 
time  the  Distress  Committee  was  at  its  wits'  end  to 
find  work  for  unemployed  people.  The  idea  of  con- 
structing the  lake  was  .raised,  and,  with  the  co- 
operation of  the  Parks  Committee,  the  undertaking 
was  started.  Through  the  winter  of  1911  the  work 
continued,  and  though,  in  accordance  with  the  pro- 
visions of  the  Unemployment  Act,  under  which  the 
matter  was  commenced,  a  stop  had  to  be  called  dur- 
ing the  summer  months,  the  lake  was  completed  last 
September. 

The  water  has  been  obtained  from  neighbouring 
springs,  and  it  covers  in  extent  about  13  acres.  The 
total  cost  .amounts  to  about  £21,000,  and  a  sum  of 
£1,500  has  been  incurred  for  boats,  83  of  these  being 
for  rowing,  and  two  being  motor  driven.  The  lake 
is  3  ft.  6  in.  deep,  but  this  can  be  increased  to  4  ft.    It 
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by  rise  of  temperature  are  sufficient  to  cause  injury 
to  the  bricks  by  approach  to  ■their  crushing  strength. 
"  (4)  The  middle  parts  of  the  lengths  of  straight 
.-treets  are  from  positions  best  located  to  maintain 
the  continuity  of  the  pavements  intact. 

"  (5)  Open  ends  of  paved  streets  may  be  expected  to 
display  creeping  tendencies. 

"(6)  End-creeping  is  a  consequence  of  a  permanent 
lengthening  of  the  pavement,  and,  while  individual 
bricks  of  the  pavement  will  successfully  resist  com- 
pression sti  esses  incident  to  rise  of  temperature,  still 
ta]  force  thus  generated  is  too  great  to  admit 
of  being  entirely  resisted  by  marginal  kerbs  or  other 
means  available. 

"  (7)  Streets  having  others  enter  from  one  side  only 
are  unfavourably  situated  in  respect  to  being  exposed 
to  overstraining  forces. 

"  (8)  Curved  roadways  have  a  tendency  to  leave  the 
inside  kerbing  and   crowd  against  the  outside. 

"(9)  Co  itinuous  pavements  will  not  be  expected  to 
remain  intact  at  short  reversed  curves  in  roadways, 
at  least  in  the  case  of  streets  having  long  tangent 
ends. 

"(10)  To  successfully  resist  the  compressive  stresses 
caused     by     variations     in     temperature,    pavements 
should   be   laid  a3   nearly  flat   as  feasible — i.e.,  with 
nniseible  crowning. 

u  stresses  in  pavements  in  direc- 
n    which   the  elements   are    straight  lines    are 
than  detrimental,  and  ai 
pavements  intact.    Conversely,  compres- 
sion ?t:  icting  in  directions   in   which  the  elc- 
surved  are  menacing  to  the  integrity  of  the 
!  '        stresses  referred  to  are 
those   caused  by  thermal  changes,  which  act  in  the 
-i  the  pavement,  and  do  not  refer  to  loads  or 
stresses  normal  to  the  surface  of  pavements,  such  as 
wheel  pressures  of  loaded  vehicles." 


has  a  solid  brick  bottom,  and  so  is  eminently  suitable 
for  bathing. 

Being  prettily  situated,  and  having  ample  accom- 
modation for  boating  and  swimming,  it  is  expected 
that  the  lake  will  prove  a  source  of  considerable 
revenue  to  the  corporation,  especially  during  the 
summer  months. 

Alderman  Harrop  in  performing  the  opening 
ceremony,  said  that  anyone  looking  at  the  place  now 
would  not  believe  that  three  years  ago  it  consisted 
of  undulating  ground  and  a  steep  sloping  hillside. 
The  city  surveyor,  Mr.  de  Courcy  Meade,  was  to  be 
complimented  on  the  way  in  which  he  had  engineered 
a  lake  on  such  a  difficult  site.  The  level  banks  on 
which  they  were  now  standing  was,  a  short  time  ago, 
a  steep  declivity.  The  earth  that  was  taken  out  of  the 
hillsides  was  placed  in  the  valleys,  and  the  surplus 
used  to  form  the  ornamental  islands  in  the  middle  of 
the  lake.  By  this  means  the  work  was  done  at  a 
minimum  cost,  and  chiefly  by  unskilled  labour. 


Cremation  in  Creat  Britain There  were  1,134  cre- 
mations in  Great  Britain  last  year,  an  increase  of 
111  over  the  previous  year. 

Wood  Paving  Orders — During  the  last  week  the 
Improved  Wood  Pavement  Company  have  booked 
up  54,350  yds.  of  creosoted  wood  paving  in  Bradford, 
Brighton,  Woolwich,  Epsom,  Fincbley,  and  West- 
minster. 

The  Slate  Bed  Treatment  of  Sewage The  paper  on 

this  subject  which  Mr.  W.  J.  Dibdin,  f.i.c,  presented 
at  a  meeting  of  the  Society  of  Chemical  Industry  on 
December  2nd  last  has  been  reprinted  in  pamphlet 
form,  together  with  a  report  of  the  discussion  which 
followed  its  reading.  The  proceedings  at  the  meeting 
in  question  were  fully  reported  in  our  issue  of  Decem- 
ber 6th  last. 
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New  York's  Water  Supply. 

C.1EATINC   A   SUBTERRANEAN   RIVER   90   MILES   IN   LENGTH. 


CThe  following  is  extracted  from  a  comprehensive  and  fully  illustrated  account  of  Now  York's  great 
v/ater  supply  scheme  that  appeared  in  "Scientific  American,'  which  acknowledges  facilities  given  for 
its  compilation    by    Mt.    Alfred   C.    Fiinn,   department  engineer  of   the    Boaru    of  Water  Supply. j 


On  May  t4,  1906,  the  State  Water  Supply  Comm 
approved  of  the  application  of  the  Board  of  Water 
Supply  cif  Now  York  for  obtaining  a  daily  supply 
of  500,000,000  gallo  i  of  water  from  the  Esopus,  Ron- 
dout,  Schoharie  and  Catskill  creeks  in  the  Catskill 
Mountains,  at  an  estimated  00.      In 

linn  a  plan  for  Bhe  distrdl  tig]  ov 

Manhattan,  Queens  and  the  Bronx  by  a  de  i>  pi*    5U 
timiiol   was   approved  by  the   Board   of  Estimate  and 
Apportionment.    The  additional  cost  of  this  scheme 
is  £3,000,000. 

THE    NEW    SCHEME    OF    WATER    SUPPLY. 

The  new  supp'.y  of  water  of  the  finest  mountain 
quality,  is  to  be  taken  from  four  watershed-,  having 
a  total  area  of  nearly  900  square  miles.  The  total 
estimated  capacity  of  these  four  gathering  ground-  is, 
even  in  a  series  of  unusually  dry  years,  equal  to 
supplying  770,000,000  gallons  daily.  Reservoirs  will 
be  built,  as  they  are  required,  in  each  of  these  basins. 
and  they  will  be  connected  by  aqueducts.  For  the 
present  the  Esopus  watershed  only  is  being  dew 
In  a  scries  of  dry  years  this  watershed  can  furnish  a 
daily  supply  of  only  250,000  000  gallons;  but  th  tqw 
duel  leading  to  the  <   fcy  is  being  built  of  doub  e  that 

v,  or  500,000.000  gallons  daily.  The  fir 
tract  for  construction  was  let  at  the  close  of  1906.  In 
1907  to  1908  about  5  per  cent  of  the  work  was  eomp  eted 
from  Ashokan  Teservoir  in  th  Es  ro  waters]  I  to 
Croton  Lake.  By  the  end  of  1909  22  per  cent  was  done, 
60  per  cent  at  the  close  of  1910  78  per  cent  b,  1911, 
and  at  the  present  time  about  95  per  cent  of  the  work 
is  done.  The  delivery  of  water  into  the  Croton 
reservoir,  which  will  be  possible  this  year,  will  pre- 
vent any  possibility  of  water  famine  during  th 
pletion  of  the  new  aqueduct  to  New  York. 

The  system  under  construction  and  now  nearing 
completion  consists  of  a  large  reservoir  in  the  Esopus 
basin,  an  underground  aqueduct,  17  ft.  in  diameter, 
by  which  the  water  is  led  for  64  miles  to  another  large 
basin,  the  Kensico  reservoir,  which  will  serve  for 
emergency  storage;  a  th'rd  reservoir,  situated  about 
15  miles  south  of  Kensico,  and  just  over  the  New- 
York  City  line,  known  as  the  Hill  View  reservoir, 
which  will  equalise  the  difference  between  the  use  of 
water  in  the  city — which,  of  course,  varies  from  hour 
to  hour  and  from  day  to  day — and  the  steady  flow- 
coming  in  from  the  aqueduct.  Between  Hill  View 
and  the  city  the  system  consists  of  a  deep,  circular, 
high-pressure  tunnel,  through  which  the  wa'er  will  be 
led  beneath  Manhattan  to  be  distributed  by  surface 
mains  throughout  that  city,  and  also  throughout  the 
other  districts  of  Greater  New  York. 

THE  ASHOKAN   RESERVOIR. 

The  great  Ashokan  reservoir  is  situated  about  14 
mil.-  west  of  Kingston,  on  the  Hudson  River.  Its 
OOJsf  is  £3,600,000,  and  it  will  hold  suffie'ent  water  to 
cover  the  whole  of  Manhattan  Island  to  a  depth  of 
28  ft.  The  water  is  impounded  by  the  Olive  Bridge 
dam,  which  is  built  across  Esopus  Creek,  and  also 
by  the  Beaver  Kill  and  the  Hurley  dykes,  which  have 
been  built  across  streams  and  gaps  lying  between  the 
hills  which  surround  the  reservoir.  By  the  1st  of 
January  this  year  73  per  cent  of  this  work  was  done. 
The  dam  is  a  masonry  structure,  190  ft.  in  thickness 
at  the  base,  and  23  ft.  thick  at  the  top.  The  surface 
of  the  water  when  the  reservoiT  is  full  is  590  ft.  above 
tide  level.  The  total  length  of  the  main  dam  is 
4,650  ft.,  and  the  maximum  depth  of  the  water  is  190  ft. 
The  area  of  the  water  surface  is  12-8  square  miles,  and 
in  preparing  the  bottom  it  was  necessary  to  remove 
.seven  villages,  with  a  total  population  of  2  000.  Forty 
miles  of  highway  and  ten  bridges  had  to  be  built. 
In  the  construction  of  the  dam  and  dykes  it  was 
necessary  to  excavate  nearly  3,000,000  cub.  yds.  of 
material,  and  8,000,000  cub.  yds.  of  embankment,  and 
nearly  1,000,000  cub.  yds.  of  masonry  had  to  be  put 
in  place.  The  maximum  number  of  men  employed 
on  the  job  was  3,000. 

THE    92-MILE    AQUEDUCT. 

The  water  is  conducted  from  Ashokan  reser 
a  huge    underground,  artificial  river.    The   aqueduct 
is  92  miles  in  length  from  Ashokan   to  the  northern 


city  line,  and  it  should  Le  explained  that  it  is  built 

title  grade,  and  that  the  water  flows  through 
this  at  a  slow  and  fairly  constant  speed.  The  aque- 
duct contains  four  distinct  types:  The  cut-and-cover. 
the   grade  tunnel,   the   presure   tunnel   and    the  steel 

phon.  The  cut-and-cover  type,  which  is  used 
n  iS  in  le  of  the  aqueduct,  is  of  a  horseshoe  shape, 
and  measures  17  ft.  high  by  17  ft.  6  in.  wide,  inside 
measurements.  It  is  built  of  concrete,  and  on  com- 
pletion it  is  covered  in  with  an  earth  embankment. 
Thi-  type  is  used  wherever  the  nature  of  the  ground 
and  the  elevation  allow.  Where  the  aqueduct  inter- 
sects hills  or  mountains,  it  is  driven  through  them 
in  tunnel  at  the  standard  grade.  There  are  twenty- 
four  of  these  tunnels,  aggregating  14  miles  in  length. 

e  horseshoe  in  shape,  17  ft.  high  by  13  ft.  4  in. 
wide,  and  they  are  lined  with  concrete.  When  the 
line  of  the  aqueduct  encountered  deep  and  broad 
valleys  they  were  crossed  by  two  methods:  If  suitable 
rock  were  present,  circular  tunnels  were  driven  deep 
within  this  rock  and  lined  with  concrete.  There  are 
seven  of  these  pressure  tunnels  of  a  total  length  of 
17  miles.  Their  internal  diameter  is  14ft.,  and  at 
each  end  of  each  tunnel  a  vertical  shaft  connect- 
the  tunnel  with  the  grade  tunnel  above.  If  the 
bottom  of  the  valley  did  nut  offer  suitable  rock  for 
a  rock  tunnel,  or  ii  there  were  other  prohibitive 
reasons,  steel  syphons  were  used.     These  are  Oft.  and 

il  tf.  in  diameter.     They  are  lined  with  2  in.  of  oe at 

mortar,  and  are  embedded  in  concrete  and  covered 
with  an  earth  embankment.  There  are  fourteen  of 
th     e  pipe  syphons  in  a  total  length  of  6  miles.    At 

one   pipe   suffices   to   carry   the   wafer.     Ulti- 
mately three  will  be  required  for  each  syphon. 
Of  the   many  syphons  constructed  by  far  the   an 

nig  and  difficult  is  that  which  has  been  com- 
pleted  beneath  the  Hudson  River.     The   preliminary 

made  from  scows  in  the  river  showed  that 
'  iitli-  would  have  to  be  reached  before  rock 
sufficiently  solid  and  free  from  seams  was  encoun- 
tered to  withstand  the  enormous  hydraulic  pressure 
of  the  water  in  the  tunnel.  After  failing  to  reach  rock 
by  the  scow  drills,  two  series  of  inclined  borings  were 
made  from  each  shore,  one  pair  intercepting  at  about 
900ft.  depth  and  the  other  at  about  1,500ft.  Both 
showed  satisfactory  rock,  and  accordingly  a  shaft  was 
sunk  on  each  shore  to  a  depth  of  approximately 
1,100ft.,  and  then  a  horizontal  tunnel  was  driven  con- 
necting  the  two.  It  is  of  interest  to  nole  that  because 
of  the  enormous  head,  which  must  be  measured  from 
the  flow  line  far  above  the  river  surface,  the  pressure 
in  the  horizontal  tunnel  reaches  over  40  tons  per 
square  foot. 

KENSICO     RESERVOIR. 

Next  to  Ashokan  the  most  important  basin  is  the 
Kensico  reservoir,  which  lies  east  of  the  Hudson,  and 
is  situated  30  miles  north  of  the  city  hall.  It  will 
hold  sufficient  of  the  Catskill  water  to  supply  the  city 
for  several  months.  Its  purpose  is  to  act  as  an 
emergency  storage  reservoir,  so  that  if  it  is  necessary, 
on  account  of  accident,  to  interrupt  the  flow  in  the 
77  miles  of  aqueduct  between  Kensico  and  Ashokan, 
this  can  be  done  without  interrupting  the  city  supply. 
The  cost  of  this  work  is  £1,700,000. 

The  reservoir  will  be  formed  by  a  huge  masonry  dam 
across  the  valley  of  the  Bronx  River.  The  surface 
of  the  water  will  be  at  an  elevation  of  355  ft.  above 
in  an  sea  level  and  will  cover  2  218  acres.  It  will 
contain,  when  full,  about  40,000  million  gallons,  of 
which  29,000  million  gallons,  or  sixty  days'  continuous 
supply  at  500,000,000  gallons  daily,  will  be  available. 
The  main  dam  will  be  1,843  ft.  long,  the  total  height, 
will  be  300  ft. ;  it  will  be  230  ft.  thick  at  the  base,  and 
28  ft.  thick  at  the  top.  The  average  depth  of  the 
reservoir  will  be  100  ft.,  and  its  maximum  depth  at 
the  wall  of  the  dam  will  be  155  ft.  An  interesting 
feature  of  the  construction  is  that  the  entire  dam  will 
be  divided  into  sections  by  transverse  expansion 
joints,  which  will  be  placed  about  80  ft.  apart  longitu- 
dinally. On  one  side  they  will  be  faced  with  concrete 
blocks,  forming  a  series  of  vertical  tongues  and 
grooves,  against  which  the  masonry  of  the  other  side 
will    be   built.      Near   the    upstream    face    will    be    a 
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copper  strip  which  will  cover  the  expansion  joints 
and  act  as  a  water  stop,  the  strips  continuing  from  the 
bottom  to  the  top  of  the  dam.  In  order  to  catch  any 
water  that  may  seep  through  from  the  upstream  side 
diagonal  wells'  will  be  built  15  ft.  apart,  measured 
longitudinally.  They  will  be  formed  of  porous-con- 
crete blocks.  They  will  reach  from  the  top  ol  the 
dam  to  a  longitudinal  inspection  gallery  at  about  the 
level  of  the  reservoir  bottom,  which  will,  in  its  turn, 
be  connected  with  a  transverse  drainage  gallery,  which 
will  lead  to  the  downstream  base  of  the  dam.  This 
will  prevent  any  seepage  entirely  through  the  wall, 
and  will  avoid  that  discolouration  which  is  liable  to 
mar  the  architectural  beauty  of  structures  of  this 
kind. 

AKRATION    AND    FILTRATION. 

Both  at  the  Ashokan  and  Kensico  reservoirs  will 
be  built  aerators,  each  of  which  will  be  capable  os 
pt^sim  and  treating  all  the  water  which  will  flow  in 
the  aqueduct.  The  aerator  is  a  large  rectangular 
basin,  500  ft.  by  250  ft.,  containing  about  1,800  nozzles, 
through  which  jets  of  water  will  be  thrown  into  the 
air.  The  nozzles  will  be  of  such  form  that  the  water 
will  be  d:vided  into  a  fine  spray,  and  this  will  permit 
of  a  thorough  admixture  of  the  oxygen  of  the  air 
and  the  removal  of  gases  and  matters  which  would 
cause  taste  and  odours.  For  the  present  no  provision 
will  be  made  foT  filtrating  the  Catskill  water,  but  pro- 
vision has  been  made  for  a  filtration  plant  by  the 
purchase  of  315  acres  of  land  near  Tarrytown,  adjacent 
to  the  aqueduct. 

HILL    VIEW    RESERVOIR. 

From  Ken-ico  the  water  will  flow  to  the  Hill  View 
reservoir  which  will  serve  to  equalise  the  difference 
between  the  amount  of  water  used  in  the  city  and 
the  amount  of  water  flowing  in  the  aqueduct.  Also 
it  will  furnish  a  great  quantity  of  water  should  there 
be  an  immediate  demand,  such  as  occurs  during  a 
great  conflagration.  Its  capacity  will  be  900,000,000 
gallons.  The  reservoir  is  divided  into  two  basins,  so 
that  one  may  be  used  while  the  other  is  being  in- 
spected for  repairs.  The  aqueduct  iis  carried  within 
the  wall  which  divides  the  two  basins,  and  the  aque- 
duct water  can  be  passed  through  the  reservoir  and 
delivered  directly  into  the  city  tunnel. 

The  preceding  notes  tell  how  the  new  aqueduct  is 
being  constructed  from  the  Catskill  Mountains  down 
to  the  New  York  city  line,  where,  at  the  Hill  View 
reservoir,  the  waters  will  pause  before  taking  their 
plunge  into  the  heart  of  the  city. 

The  problem  of  admitting  so  large  a  flood  into  the 
metropolis  is  no  small  one,  particularly  when  the  chief 
demand  for  the  water  will  come  from  those  sections 
of  Greater  New  York  which  lie  many  miles  away. 
For  the  present,  at  least,  little  if  any  of  the  Catskill 
water  will  be  used  in  Manhattan  and  the  Bronx,  but 
most  of  it  will  be  con=umed  by  the  boroughs  of 
Brooklyn,  Queens  and  Richmond.  The  water- waste 
campa'gn  which  has  been  carried  on  for  the  past  few 
years  has  so  far  reduced  the  consumption  of  water 
that  the  Croton  system,  which  can  furnish  steadily 
350  000,000  gallons  of  water  per  day,  can  easily  take 
care  of  the  immediate  wants  of  Manhattan  and  the 
Bronx  as  well  as  the  demand  from  these  two  boroughs 
for  many  years  to  come. 

iduct  the  Catskill  water  into  Brooklyn  and 
Queens  it  was  decided  to  build  a  trunk  line,  so  far 
beneath  the  surface  that  there  would  always  be  150  ft. 
of  good  sol'd  rock  for  the  roof  of  the  tunnel,  and  pro- 
vide a  course  for  a  subterranean  river  which  could 
be  tapped  as  needed  for  the  city's  supply,  and  which. 
a*  the  same  time,  would  be  so  completely  buried  that 
it  would  never  menace  the  safety  of  structures  above 
it.  When  this  tunnel  is  completed  it  will  bo  one  of 
the  most  durable  pieces  of  work  ever  constructed  by 
man,  for  practically  nothing  but  an  earthquake  can 
d    troy  it;  and  -  possibility  is  very  remod  ■. 

for  the  rock  underlying  New  York  is  of  very  <;u  In- 
formation, and  not  at  all  liable  to  seismic  disturbance. 
And  so  the  city  tunnel  of  the  Catskill  aqueduct  is 
being  bored  through  the  rock  on  the  average  of  200  ft. 

290  ft.  below  the  surface  except  in  place 
nature  of  the  rock  is  of  such  a  character  a-  to  call 
for  a  much  greater  depth. 

The  first  dip  takes  place  just  above    the    Harlem 
Eiver,  where  the  tunnel  drops  down  362  ft.  below  tin 

and  level.    Then   it  Tuns   practically  horizon 
until  it  passes  the  dip  in  the  rock  under  125th- 
Thence  it  rises  again  and  maintains  a  practical! 
st.ant  level  of  200  ft.  under  the  city  until  !' 
the  ancient  bed  of  the  East  River.    The  large  dep 
of  earth  and  rock  carried  by  the  glacier- 
river  to  be  pushed  eastward  out  of  its  normal  Hi 


and  over  the  solid  rock  beyond.  When  boTings  were 
made  for  the  aqueduct  through  this  section  of  the 
city  it  was  found  necessary  to  lay  it  at  a  depth 
of  about  750  ft.  below  the  surface.  Much  of  the  rock 
through  this  section  is  decayed  and  unfit  to  foTm  the 
walls  of  a  high-pressure  aqueduct  which  is  being  built 
to  last  for  all  time.  The  present  channel  of  the  East 
River,  on  the  other  hand,  passes  over  solid  rock,  and 
is  comparatively  very  shallow.  Seven  hundred  and 
fifty  feet  is  an  enormous  depth,  second  only  to  the 
i  syphon  under  the  Hudson  River,  which  is  1,114  ft. 
below  the  river  surface.  It  so  happens  that  the 
ist  shaft  ever  sunk  in  New  York  City. equals 
the  height  of  the  tallest  building  in  the  world. 

Arrived  in  Brooklyn,  the  aqueduct  rises  again  to 
within  200  ft.  or  300  ft.  of  the  surface,  and  is  pushed 
as  far  as  it  is  possible  to  carry  it  in  solid  rock  and 
yet  communicate  it  with  the  surface.  This  limit  was 
found  to  be  at  the  junction  of  Flatbush  and  Third 
Avenues.  Here  it  was  necessary  to  go  through  215  ft. 
of  overlying  earth  before  coming  to  the  rock.  The 
caisson  method  had  to  be  resorted  to,  a.nd  the  caisson 
was  sunk  over  100  ft.  below  the  water  line  before  rock 
was  reached.  Considerable  difficulty  was  here  ex- 
perienced in  sinking  the  shaft  to  the  rock,  because  it 
called  for  the  use  of  pneumatic  pressure  that  taxed 
the  endurance  of  the  workmen  to  the  limit.  From 
here  on  the  water  will  be  conducted  through  pipes  laid 
in  a  trench  of  a  moderate  depth  below  the  surface. 
From  the  foot  of  Seventy-ninth-street,  Bay  Ridge,  the 
conduit  will  be  run  across  the  Narrows  to  Staten 
Island,  through  a  pipe  36  in.  in  diameter,  provided 
with  flexible  joints,  and  laid  in  a  submarine  trench. 
The  details  of  this  section  of  the  work  have  not  yet 
been  given  out.  However,  tests  have  been  made  to 
discover  at  what  depth  the  pipe  line  under  the  water 
must  be  buried.  It  is  evident  that  it  must  lie  far 
enough  below  ground  to  prevent  its  being  entangled 
with  anchors  from  large  vessels  that  may  have  to 
anchor  in  the  Narrows.  The  matter  has  been 
thoroughly  investigated,  and  practical  tests  have  been 
made  by  dragging  anchors  of  large  size  along  the 
bottom.  It  has  been  determined  that  if  the  pipe  line 
is  buried  at  least  8  ft.  under  the  bed  it  will  be  entirely 
safe.  On  the  Staten  Island  side  a  48-in.  pipe  will 
carry  the  water  on  up  the  hill  and  through  a  tunnel 
into  Silver  Lake  reservoir,  120  miles  from  the  source 
in  the  Catskills. 

The  greatest  interest  in  this  city  section  of  the 
aqueduct  attaches  naturally  to  that  part  which  is  being 
excavated  through  solid  rock  under  the  busy  city. 
It  is  a  surprising  fact  that  a  work  of  such  magnitude 
can  be  carried  on  without  inconveniencing  people  in 
the  least.  The  only  surface  evidence  of  the  deep  rock 
tunnelling  is  to  be  found  at  the  various  shafts  which 
are  located  in  parks  or  public  squares. 

The  work  through  the  rock  is  being  pushed  very 
rapidly;  at  some  of  the  shafts  between  8001b.  and 
1,0001b.  of  dynamite  have  been  used  daily.  Within 
the  last  year  millions  of  pounds  of  dynamite  have 
been  exploded  under  the  city,  while  most  of  New  York 
was  totally  oblivious  to  the  fact.  Already  a  number 
of  the  tunnel  sections  have  been  "holed"  through. 
To  expedite  the  work  one  contractor  is  using  an  inte- 
resting form  of  shovelling  machine,  built  especially 
for  this  work,  so  that  it  may  be  taken  down  the  com- 
paratively narrow  shaft  and  be  assembled  to  work 
within  the  small  diameter  of  11  ft.,  which  is  the  size 
of  the  tunnel  at  the  particular  point  where  this 
machine  is  now  being  used. 

It  is  probable  that  no  immediate  changes  will  be 
made  in  the  water  supply  of  Manhattan  and  Bronx, 
except  that  pipe  lines  will  be  run  from  the  shafts  to 
help  out  the  existing  supply  in  case  of  emergency. 
In  Brooklyn  and  Queens,  where  thirty-five  pumping 
stations  are  now  required,  most  of  the  stations  will 
be  discontinued  for  the  reason  that  the  water  will  he 
delivered  through  the  aqueduct  at  sufficient  pressure 
to  reach  practically  all  parts.  Only  in  one  or  two 
sections  will  pumping  be  necessary. 

From  Hill  View  reservoir  the  water  will  flow  through 
a  tunnel,  15  ft.  in  diameter.  This  will  he  narrowed 
to  14ft.,  13ft.,  12ft.  and  lift.,  which  is  the  diameter 
of  the  rock  tunnel  at  Fort  Greene  Park,  Brooklyn, 
and  at  the  intersection  of  Flatbush  and  Third  Avenues. 
From  there  on  steel  pipes,  5}  ft.  in  diameter,  and 
running  down  to  4  ft.  in  diameter,  will  carry  the  water 
to  Uie  Narrows,  and  under  New  York  Bay,  at  the 
Narrows    the  line  will  be  only  3ft.  in  diameter. 


Office  Coni/ersatlons.-The  ninth  of  the  series  of 
articles  under  this  heading'  is  again  unavoidably  held 
over,  but  will  appear  next  week. 
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(6)  Council  contract  for  horses  and  men  only. 
Carts  supplied  by  council,  and  council's  own 
men  act  over  the  carters  as  dust  foremen. 

(ii>  Three  men,  2  horses  and  carts,  for  3  days  in 
each  week,  4  men  and  3  horses  and  carts  for 
3  days  each  week  so  as  to  get  through  the 
distiict  in  6  days. 

The  council  have  built  a  small  experimental 
destructor  which  destroys  all  garbage;  the 
cinders  falling  through  the  forks,  which  have 
1  in.  spaces  between  the  tangs,  are  after- 
wards sifted  through  |-in.  riddle.  The  coke 
is  sold  for  greenhouse  fires,  and  to  burn 
ballast  at  2s.  per  yard  at  destructor;  the  finer 
sittings  are  used  for  laying  artificial  stone 
paving  on  in  lieu  of  sand.  Value  reckoned 
at  is.  per  yard  cubic.  Not  been  in  opera- 
tion long  enough  to  ascertain  credit  for 
12  months. 

The  council  also  receive  £18  a  year  for  the  pick- 
ings out  of  the  refuse  by  a  contractor. 
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Road  Construction  and  Maintenance. 

FROM   THE   STANDPOINT   OF  THE  MOTOR   USER. 

By    RICHARD   W.    R.    TWELVETREES. 


At  the  present  time,  when  the  question  of  roads 
improvement  is  being  considered  by  highway  autho- 
rities throughout  the  country,  it  seems  opportune  that 
old  be  publidied  in  The  Surveyor 
and  Municipal  and  County  Engineer  dealing  with 
the  subject  from  the  point  of  view  of  those  concerned 
in  the  construction  anil  use  of  mechanically  propelled 
vehicles. 

Having  been  occupied  for  nearly  fifteen  years  m 
the  design,  construction  and  testing  of  motor  vehicles 
of  various  kinds,  the  writer  has  had  fairly  extensive 
opportunities  for  observing  defective  and  inconve- 
nient features  characterising  main  highways  and  sub- 
sidiary roads  in  many  urban  and  rural  districts,  and 
hopes  that  the  subjoined  brief  comments  may  be 
found  of  practical  service  to  authorities  responsible 
for  the  maintenance  and  improvement  of  roads  in 
general. 

As  a  matter  of  convenience,  and  to  facilitate  the 
consideration  of  each  point,  the  comments  are 
arranged  in  the  form  of  notes  under  separate  head- 
ings. 

approaches  to  towns  and  villages. 

The  arrangement  of  the  streets  on  the  outskirts  of 
many  important  cities  and  towns  is  such  that  the 
main  roads  do  not  form  suitable  or  convenient  ap- 
proaches. It  often  happens  that  the  outlying  areas 
are  thickly  populated    ,and  that   motor  traffic  has  to 


Fio.  1.    Bad  Entry  to  Village. 

pass   through  comparatively  narrow   streets  occupied 
by  people  engaged  in  marketing  or  sauntering  about 
for  the  enjoyment  of  fresh  air  and  friendly  Latere   i1 
i  :i    are  sometimes  made  more  uniavour- 

the  addition  of  more  or  lc-  congested  tram- 
way traffic  augmenting  the  risks  to  motor  users  and 
the  public  alike,  not  only  because  tramway  cans  ob- 
struct the  look-out  of  motor  drivers,  hut  also  for  the 
reason  that  they  generally  run  on  track-  laid  out  so 
:■  anise    ordinary    traffic,    and    to 

Bhe  road  from  being  followed  rigidly 
I  n    wide    avenues,    properl,. 
space  for  street  railways  as  '  narv   traffic 

ould  constitute  no  menace  to  th<  afetj 
of  motorists;  but  in  ordinary  approaches  to  a  city 
they  are  out  of  place,  and  particularly  so  wbere 
g  along  narrow  thoroughfares,  such,  for  ex- 
as  High-street,  Brentford,  on  the  Bath  road, 
and  the  principal  street  in  Croydon  on  the  Brighton 
p. ad.  \ll  concerned  in  motor  traffic  would  gladly 
welcome  the  advent  of  railless  traction  as 
tute  for  the  public  services  now  conducted  on  tram 
line3. 

In  the  case  of  numerous  small  town-  and  villages 
the   main   entrance   is   in   the   form  of  a   right   angle, 
as   illustrated   in   Fig.    l.    offering 
mean*  ot  em  hei   accidents. 


It,  should  not  be  very  costly  to  remove  death  traps  of 
the  kind,  as  the  value  of  land  in  such  places  is  rela- 
tively small,  and  could  often  be  carried  out  in  the 
manner  indicated  in  Fig.   1. 

sharp   bends   and    concealed   turnings. 

Apart   from   right-angled   turns    at   the  entrance   of 

towns,   British  highways   are   unnecessarily   endowed 

with   many   sharp   bends,   generally   bordered  by   tall 

hedges,  and  making  it  impossible  for  the  driver  of  a 


Fig.  2.     Sharp  Bend. 

motor  vehicle  to  see  what  may  be  round  the  corner. 
Fig.  2  shows  a  typical  bend  in  a  main  highway, 
the  stippled  area  indicating  suggested  widening. 
Sometimes  the  bends  are  so  sharp  that  the  driver  of 
a  oar  ba*  to  reverse  direction  in  order  to  get  round 
the   angle. 

This  detect  in  road  lay-out  is  not  merely  an  incon- 
venience to  motor  traffic  and  a  source  of  danger  to 
pede-trians,  but  it  involves  needless  wear  and  tear 
of   the   road   surface  owing  to  the  rapid   retardation 


Winding   Road. 


ation  of  motor  car.-.  A-  a  matter  of  6act, 
a  heavy  car  fitted  with  steel-studded  tyres  travelling 
at  high  speed  and  then  suddenly  slowed  down  "i 
stopped  has  an  effect  upon  the  road  surface  somewhat 
..I  of  a  .scarifier.  Hence  the  fewer  curve.-;  in  a 
highway  the  lower  will  be  the  cost  of  maintenance. 
NTume ntrj   roads  could*  be 'greatly  improved 
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by  the  simple  expedient  of  saddening  them  somewhat 

at  places   where   there    are    awkward    curves.      This 
would   often    only   necessitate    Ihe    inclusion    in    Hie 
roadway    of    the    space    usually   occupied    b\       ra 
bordering  or  unused  footpaths  in  rural  districts. 

Similar  improvements  could  be  readily  made  in  the 
case  of  cross  roads  by  widening  the  openings  (Fig.  3), 
thereby  affording  greater  safety  to  motorists  and 
o  theirs. 

It  may  be  interesting  to  mention  here  how  very 
deceptive  some  curves  are  in  appearance  when  viewed 
from  the  driver's  seat  of  a  vehicle.  One  may  ap- 
proach a  curve  of  apparently  wide  radius  and  find 
on  arriving  there  that  it  more  nearly  resembles  a 
sharp  bend  than  an  easy  curve — an  optical  illusion 
which  has  on  occasions  been  attended  with  very 
unpleasant  results. 

When  travelling  at  ordinary  touring  .speed-  upon 
zig-zag  roads,  touring  cars,  especially  if  carrying  a 
fair  amount  of  baggage,  develop  a  swaying  movement, 
which  has  the  effect  of  rendering  steering  a  most  diffi- 
cult and  often  a  dangerous  operation.  This  steering 
difficulty  is  noticeable  even  in  vehicles  possessing 
quite  a  satisfactory  degree  of  stability,  and  it  may 
be  imagined  how  much  greater  is  the  trouble  to  be 
contended  with  by  the  drivers  of  vehicles  carrying 
heavy  loads  of  great  bulk.  Fig.  4  shows  a  winding 
road   and   proposed  new  direct  road. 

Side  turnings  are  often  concealed  by  trees  and  lofty 
hedgerows.  Many  unfortunate  accidents  have  oc- 
curred   from    time    to    time     that    would    have     been 
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Fig.  4.     Ckoss  Koads. 

averted  if  the  hedges  had  been  kept  down  to  a  reason- 
able height.  The  cost  of  clipping  is  very  small,  and 
country  road  surveyors  ought  certainly  to  be  autho- 
rised to  undertake  the  supervision  of  such  operations. 
An  additional  safeguard  already  adopted  is  the  pro- 
vision of  mirrors  at  specially  dangerous  corners.  This 
ha.s  been  found  of  much  practical  value  in  places 
where  it  has  been  tried,  and  the  more  extensive  use 
of  this  isimple  device  would  find  favour  with  all  re- 
sponsible  for  driving  motor  vehicles. 

SUPER-ELEVATION     AT     CURVES. 

Even  when  travelling  at  ordinary  touring  speeds 
motor  vehicles  have  a  decided  tendency  to  fly  out- 
wards from  their  course  when  rounding  curves  in  the 
road.  To  counteract  this  tendency,  and  to  enable 
curves  to  be  negotiated  with  safety,  all  roads  should 
be  constructed  so  as  to  provide  an  amount  of  super- 
elevation proportionate  to  the  radius  of  the  curve.  All 
roads  not  so  constructed  originally  should  be  banked 
up  as  required  in  order  to  afford  safety  for  motor 
vehicles  travelling  at  reasonable  speeds.  It  is  not 
recommended  that  the  super-elevation  or  banking  up 
should  be  in  any  way  excessive,  nor  that  it  should  be 
sufficient  to  encourage  the  speed  maniac ;  but,  on  the 
other  hand,  it  is  most  important  that  it  .should  be 
regarded  as  an  essential  feature  of  road  construction, 
and   be  properly  maintained  as   such. 

Fig.  5  illustrates  an  important  road  near  London 
where  the  super-elevation  is  actually  on  the  wrong 
side,  and  instead  of  making  the  turning  of  vehicles 
easy  and  safe  it  has  a  pronounced  tendency  to  divert 
them  from  their  proper  course  into  the  footpath.     The 


practical  result  of  this  defective  construction  is  that 
at  the  outer  radius  of  the  curve  the  road  is  carefully 
|  i  ded,  and  the  whole  of  the  traffic  in  both  directions 
passes  as  far  as  possible  along  the  inner  radius.  The 
cost  of  repairs  in  such  a  case  is  obviously  very  high, 
while  even  under  the  most  favourable  circumstances 
the  curve  is  extremely  dangerous  to  motorists  and 
the  public.  The  example  below  indicates  the  iinpoit- 
ance  of  the  point  under  discussion,  and  emp] 
the  fact  that  roads  designed  without  regard  to  super- 
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Fig.  5.    Super-elevation. 

elevation  encourage  continued  neglect  of  ordinary 
traffic  rules  on  the  part  of  drivers,  who,  while  en- 
deavouring to  select  the  safest  portion  of  the  road  to 
travel  upon,  often  run  risks  of  collision  with  traffic 
coming  in  the  opposite  direction. 

Additional  convexity  at  curves  gives  a  certain 
amount  of  super-elevation  to  the  inner  radius,  but 
aggravate  the  adverse  conditions  at  the  outer  radius. 
At  cross  roads  the  contour  should  be  of  slightly 
domed  form,  thus  assisting  the  passage  of  vehicles,  in 
all  directions. 

CULVERTS    AND    SMALL    BRIDGES    UNDER    ROADS. 

Another  serious  trouble  experienced  by  motor  -ts  is 
the  improper  way  in  which  culverts  and  small  bridges 
frequently  are  constructed  -<o  as  to.  cause  a  sharp] y- 


Fig.  6.     Car  Crossing  Culvert. 

defined  hump  in  the  roadway.  As  a  rule,  the  road 
surface  rises  very  rapidly  bo  the  centre  of  the  culvert 
oar  arch,  and  as  quickly  falls  again.  Motor  cars  can- 
not follow  such  extremely  -harp  contour-  even  when 
running  at  moderate  speeds.  Consequently  there  is 
i  tendency  for  the  front  wheels  to  leave  the  ground, 
as  illustrated  in  Fig.  6,  and  as  they  come  down  again 
Me'  whole  part  of  the  axle  load  fall,  suddenly  upon 
the    springs.     At    extremely    h  -.    which    are 

not   to    be   countenanced    on    public    highway-,   cars 
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actually  fly  off  such  contours  at  a  tangent,  all  four 

ig  the  ground  at  once. 

3B  and  tads  of  the  kind  couid  very  easily 
oe  abolished  by  grading  up  the  road  surface.  Their 
erne!,  upon  vehicles  travelling  at  ordinary  speeds  is 
most  unpleasant  ior  the  occupants,  and  chassis  are 
eons;anUy  being  severely  strained  by  the  sudden 
;?  caused. 

EXCESSIVE    CONVEXITY. 

.Numerous  suburban  and  country  roads,  as  made  up 
■at,  are  characterised  by  excessive  convexity, 
tile  idea  presumably  being  to  insure  rapid  drainage, 
and  n  may  possibly  be  intended  to  prov.de  tor 
gradual  settlement  oi  the  roadway  to  a  flatter  cross- 
secticn. 

Whatever  its  object  may  be,  undue  convexity 
naturally  causes  drivems  to  prefer  the  middle  of  the 
load,  wnere  vehicles  ca<n  keep  upright,  to  the  sides, 
where  they  perforce  lean  to  the  right  or  left,  as  the 
case  may  be.  One  result  is  that  rapid  wear  oi  the 
road  surface  occurs  along  the  middle,  another  being 
ilia;  in  wet  weather  water  is  retained  by  depressions 
and  ruts;  instead  of  running  into  the  side  channels. 

INADEQUATE     DRAINAGE. 

The  rapid  deterioration  oi  road  surfaces  owing  to 
tiie  percolation  of  water  through  the  outer  crust,  and 
subsequent  loosening  of  the  subsoil  is  well  known 
to  road  surveyors.  The  continued  presence  of  water 
upon  the  sunaee,  whether  arising  Irom  ruts,  depres- 
s.ons,  impa.red  contour,  or  the  choking  of  side  chan- 
nels and  drains,  is  most  objectionable  to  motorists 
as  well  as  odier  users  of  public  highways,  and  also 
conduces  to  deterioration  in  the  maimer  stated  above. 

FLOODED     AND     SUBMERGED     ROADS. 

Motor  vehicles  ought  never  to  be  requ.ied  to  pass 
through  water,  whetner  due  to  floods  or  to  the  small 
fords  such  as  still  remain  in  numerous  country  di» 
A  lew  years  ago  it  was  impossible  for  any 
internal-combustion  motor  vehicle  to  cross  even  a 
shallow  piece  of  flooded  roadway  because  the  water 
splashed  up  at  once  cooled  down  the  ignition  tube. 
i\owaday.-,  however,  although  complete  stoppage 
seldom  occurs  under  similar  conditions,  the  water 
sprayed  into  the  working  parts  of  a  motor  engine 
always  gives  r.se  to  much  inconvenience,  especially 
by  mterierjiiig  with  the  proper  action  of  the  carburet- 
tor and  magneto.  Small  fords  should  certainly  be 
bridged  over  or  replaced  by  culverts  in  order  to 
cornpjy  with  the  requirements  of  mechanical  traction. 

Roads  liable  to  flooding  in  low-iying  and  swampy 

.louid  be  more  effectively  protected  than  they 

are  at  present.  In  many  places  the  old  Roman  method 

of    bunding    the    road    upon    a    causeway    could    be 

adopted  w.th  much  advantage. 

RAILWAY    LEVEL    CROSSINGS. 

ii  rule  railway  crossings  only  justiiy  the 
use  of  the  adjective  "level"  in  a  very  limited  sense, 
'lne  lines  usually  stand  up  prominently  above  the 
roadway,  and  iimess  great  care  is  exercised  by  drivers 
the  spring-;  oi  motor  vehicles  crossing  the  lines  are 
pt  to  be  broken  or  damaged  by  the  severe 
shocks  experienced.  The  frequently  adopted  expe- 
dient of  depositing  loose  stones  between  the  rails 
merely  aggravates  the  unfavourable  conditions  by  the 
addition  of  material  likely  to  injure  pneumatic  tyres. 
id  of  treatment  is  to  form  a  solid 
foundation  of  concrete  between  and  on  either  side  of 
the  rails,  and  upon  this  to  form  a  surface  capable 
of  withstanding  heavy  traffic  without  appreciable  wear 
and  without  being  unduly  compressed.  The  best  sur- 
face, and  one  that  will  prove  most  economical  in  the 
long  run,  is  granite  paving  firmly  set  and  well 
grouted. 

UNLEVEL    ROAD    SURFACES. 

in    the   ca.-e   of   read-    repaired   on   the    most 
approved   principles,   with    steam-rolled  macadam    or 

ace  does  not  always  reu 
a  satisfactory  condition  for  any  length  of  time. 

id  down   by   Macadam — 

that  a  emld  be  absolutely  watertight 

— is    now   general  led.      Binding    material 

capable  of  absorbing  water  is  largely  used,  one  result 

:liat    it     is     washed     away     in    parts     and     so 

corrugated    surface    which    causes 

of    motor    vehicles    to    be     &ocom» 

n    of    bumps,    trying    to    the 

njurious  to  the  roadway.    Another 

following  the  use  of  ordinary  binding  material 

atioii   of  "potholes,"    due    to    hydraulic 


While  genuine  tar-macadam  is  free  from  such  dis- 
advantages., it  is  unfortunately  a  somewhat  prevalent 
idea  that  any  road  can  be  satisfactorily  converted 
for  use  by  mechanically-propelled  vehicles  simply  by 
raking  up  the  old  surface,  pouring  on  tar,  and  rolling 
down.  This  sort  of  treatment  certainly  does  some 
good  by  restoring  the  surface  temporairiily  and  by 
abating  the  dust  nuisance,  but  it  is  not  sufficient  for 
turning  a  bad  road  into  a  good  one. 

Many  highway  authorities  seem  to  think  that  mere 
treatment  is  the  only  thing  for  attention, 
cheerfully  oblivious  of  the  facts  that  the  foundation 
is  the  real  road,  that  the  stones  forming  the  crust  are 
simply  intended  to  protect  the  foundation,  and  that 
foundations  unable  to  withstand  traffic  when  covered 
with  flint  will  still  suffer  when  covered  with  harder 
stone. 

For  a,  striking  illustration  of  the  total  unsuitability 
of  ordinary  country  roads  for  heavy  traffic  one  has 
only  to  observe  the  condition  of  things  after  .a 
country  fair  of  any  importance.  It  may  be  argued 
that  tiie  traction  engines  and  other  heavy  vehicles 
employed  in  connection  with  such  gatherings  con- 
stitute abnormally  heavy  traffic.  While  admitting 
this,  it  is  still  the  fact  that  the  disintegration  of  road 

■  I  fan  es  thereby  caused  is  far  greater  than  it  ought 
to  be.  Moreover,  as  the  roads  are  supposed  to  be 
made  for  traffic  and  not  the  traffic  for  roads  it  is 
obviously  the  duty  of  highway  authorities  to  keep 
abreast  of  the  times,  and  to  increase  the  strength  of 
road  foundations  and  surfaces,  just  as  railwa 
panies  have  to  strengthen  their  permanent  way  and 
bridges  to  render  them  suitable  for  modern  rolling 
stock. 

SLIPPERY     SURFACES. 

Almost  every  kind  of  paving  and  surface  material 
is  apt  to  become  greasy  or  slippery  in  damp  weather, 
making  excessive  convexity  and  sharp  curves,  par- 
ticularly dangerous  for  motor  traffic.  It  is  at  corners 
and  crossings  where  most  accidents  occur,  and  while 
a  moderately  slippery  surface  may  not  occasion 
trouble  on  a  straight  road,  even  a  small  amount  of 
slipperinasis  at  a  bend  is  .always  dangerous.  The 
slightest  application  of  the  brakes  on  a  slippery  road 
may  cause  the  wheels  to  lock,  with  the  result  that 
the  car  may  skid  in  any  direction  and  be  practically 
out  of  control.  The  sudden  application  of  brakes  on 
a  greasy  .surface  almost  invariably  causes  skidding, 
thus  defeating  the  very-  object  for  which  such  appa- 
ratus is  provided. 

An  improvement  in  road  construction  that  would 
be  welcomed  by  motorists  generally  would  be  the 
formation  of  surfaces  affording  a  good  grip  for  motor 
vehicle  wheels  at  road  junctions  and  curve;. 

INCONSIDERATE  REPAIR  PROCEDURE 

On  some  main  highways  the  practice  is  for  half 
the  width  of  the  road  to  be  repaired  at  a  time,  thus 
providing  for  the  unobstructed  conduct  of  regular 
traffic.  On  other  highways  of  the  same  class  the 
whole  width  is  repaired  simultaneously,  making  it 
necessary  for  cars  to  negotiate  rough  material  or  wet 
tar.  In  the  latter  case  the  wheels  throw  up  a  mix- 
ture of  small  stones  and  tar  which  adheres  to  the 
body  work,  and  generally  necessitates  a  visit  to  the 
coach  painters  for  removal  and  a  new  coat  of  varnish. 

On  many  country  roads  the  whole  width  is  gene- 
rally repaired  in  a  single  operation,  with  the  result 
that  motor  vehicles  have  to  plough  through  loose  road 
metal,  much  to  the  injury  of  tyres  and  to<  the  dis- 
Mgers.  The  inconvenience  of  this 
procedure  is  greatly  aggravated  in  places  where  the 
primitive  method  of  allowing  new  metal  to  be  con- 
solidated by  traffic  is  still  in  force.  Contractors  fre- 
quently show  much  indifference  to  the  convenience 
of  road  users  by  leaving  traps  of  broken  stone  in 
the  highway,  appearing  to  think  that  while  they  are 
at  work  all  traffic  must  stop  or  else  travel  by 
lengthy  detours.  That  this  is  by  no  a  eans  a  lam  ifui 
ut  is  shown  by  the  reports  published  ta 
;■  journals  where  lists  of  roads  thai  .■'■<■ 
I    imps     able  aire  printed  every  week. 

DUSTY    ROADS. 

Probably  no  question  has  exercised  the  public  mim 
in  connection   with   motor   traffic   and   road   surfaces 
more  than  that  of  dual   prevention.    Motor  cue 
have  from  time  to  time  modified  the  design  of  . 
with    the   express    object  of   reducing  the   raising   of 
•  on  the  surface  of  the  road.    Experiments  upon 
specially    prepared    surfaces   have    proved    that    cer- 
tain vehicles  raise  less  dust  than  others,  but  where 
nteg-rate  through  the  use  of  unsuit- 
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able  materials  dust  is  certain  to  be  thrown  up  by 
vehicles  of  every  kind.  The  pneumatic  tyre  is  gene- 
rally supposed  to  exert  great  suction,  and  so  to  raise 
dust  in  excessive  quantities.  In  practice,  however, 
pneumatic  tyres  are  inflated  to  a  degree  of  hardness 
which  renders  such  action  next  to  impossible,  and, 
as  a  matter  of  fact,  the  d.sintegration  of  road  surfaces 
is   considerably    reduced   by   the    use   of   sxich  tyres. 

In  wet  weather  the  mud  thrown  up  from  a  macadam 
road  is  due  to  hydraulic  and  not  to  pneumatic  action. 
Thus,  water  in  the  road  crust  is  put  under  pressure 
by  the  advancing  wheels,  and  the  material  is  then 
loosened  by  internal  pressure.  As  the  water  is  unable 
to  escape  with  sufficient  rapidity  through  the  inter- 
stices, it  'is  forced  up  to  the  surface,  carrying  with 
it  some  of  the  binding  material,  which  eventually 
dust. 

The  various  bituminous  preparations  for  dust  pre- 
vention are,  generally  speaking,  satisfactory;  but 
those  which  exude  tarry  substances  under  certain 
conditions  should  be  avoided,  as  the  mixture  of  these 
loose  materials  results  in  the  formation  of  greasy 
surfaces.  It  is  fortunate  that  the  blinding  dust  storms 
raised  by  motor  cars  upon  the  highways  are  now  far 
less  frequent  than  formerly,  thanks  to  the  introduc- 
tion of  tar-macadam  and  tar-spraying ;  but  legislative 
action  with  the  object  of  enforcing  a  minimum  ground 
clearance  for  all  motor  vehicles  would  be  highly  de- 
sirable, for  a  regulation  to  this  effect  would  consider- 
ably reduce  the  motor-dust  nuisance. 

WATER    SUPPLY    FOR    STEAM    VEHICLES. 

The  use  of  steam  vehicles  for  heavy  traction  is 
frequently  attended  by  the  drawback  of  scarcity  of 
available  water  supply  in  certain  districts.  Where 
water  could  be  obtained  permission  to  take  supplies 
from  that  particular  source  is  often  refused,  and  the 
range  of  steam  vehicles  considerably  reduced  by  such 
refusals.  Municipal  and  rural  authorities  would 
render  a  great  service  to  users  of  such  vehicles,  and 
would  create  a  source  of  income  for  themselves  by 
providing  suitahle  standpipes  at  fixed  distances 
along  important  highways,  as  was  formerly  done  on 
the  Bath  roadj^br  watering  purposes.  The  standpipes 
here  proposed  should  be  arranged  with  automatic 
meters  operated  by  penny-in-the-slot  mechanism,  so 
that  steam-tractor  drivers  could  at  all  times  obtain 
supplies  of  water  with  which  to  fill  their  boilers  and 
tanks. 

The  same  standpipes  might  be  very  convenient  to 
the  local  authorities  for  the  purpose  of  filling  water 
carts  and  vans. 

ROUTE    IDENTIFICATION. 

The  present  system  of  signposts  and  milestones  for 
the  direction  of  travellers  stands  in  need  of  improve- 
ment. 

The  posts  often  indicate  the  direction  to  small  vil- 
lages, while  large  and  important  towns  are  not  men- 
tioned. In  France  the  Government  have  recently 
introduced  a  system  of  route  identification  under 
which  a  number  is  given  to  every  main  highway  or 
"route  nationale."  This  number  is  plainly  marked 
upon  each  kilometre  stone  along  the  route,  and 
travellers  can  readily  ascertain  what  road  they  are 
upon,  and  can  follow  their  way  without  misdirection 
from  incorrect  or  insufficiently  marked  signposts. 
Road  authorities  in  this  country  might  do  well  to 
copy  this  innovation,  and  thus  assist  travellers  in 
unfamiliar  districts. 


The  Specification  of  Street  Lighting.— As  announced 
in  our  issue  of  the  14  ill  inst.,  a  paper  by  Mr.  A.  1'. 
Trotter,  giving  an  account  of  tihe  work  of  the  Joint 
Committee  of  the  Institution  of  Electrical  Engineers, 
the  Institution  of  Gas  Engineers  and  the  Institution 
of  Municipal  and  County  Engineers  and  the  Illumina- 
ting Engineering  Socety,  will  be  presented  at  a  meet- 
ing of  the  Illuminating  Engineering  Society  at  the 
Royal  Society  of  Arts,  18  John-street,  Adelphi,  London, 
on  Tuesday,  April  15th,  at  8  p.m.  The  paper  will 
not  be  read.  The  discussion  will  be  opened  after 
some  introductory  remarks  by  the  author.  Members 
of  the  Institution  of  Electrical  Engineers,  the  Insti- 
tution of  Gas  Engineers,  and  the  Institution  of  Muni- 
cipal and  County  Engineers  are  invited  to  attend,  and 
they  may  obtain  copies  of  the  paper  on  application  to 
Mr.  L.  Gaster,  the  lion,  secretary  of  the  Illuminating 
Engineering  Society,  32  Victoria-street,  London  S.W. 
The  council  of  the  Institution  of  Municipal  and 
County  Engineers  trust  that  members  will  make  every 
endi  ivour   to  attend  this  meeting. 


CORRESPONDENCE. 


For  every  ill  beneath  the  sun 
There  is  .s,//>re  remedy  or  none  ; 
If  there  lie    ne,  resolve  to  find  it ; 
//  not,  mbmit,  and  never  mind  it. 

-  ANON.,ci';ca  1843. 


LAND    VALUATION   BOARD    APPOINTMENTS. 

To  the  Editor  of  The  Surveior. 

Sir, — As  another  valuation  assistant,  I  have  been 
very  interested  in  the  coirespondence  under  this 
heading  which  has  appeared  in  your  paper.  1,  like 
"Valuation  Assistant,"  was  originally  appointed  as 
draughtsman,  and  in  that  capacity  executed  a  good 
deal  of  important  surveying  work  for  the  revision  of 
maps,  and  so  forth.  After  about  seven  months  a 
vacancy  as  assistant  valuer  uccuired,  and  I  was  pro- 
moted to  that  office. 

I  should  just  like  to  relieve  "Property  Owner's" 
mind  on  the  subject  of  ''Valuation  Assistant's"  re- 
marks. I  am  afraid  the  latter  s  enthusiasm  has  car- 
r.ed  him  away  somewhat,  as  my  experience  is  that 
fudy  fledged  valuer.-,  are  not  created  from  assistants 
of  six  months'  standing  who  have  previously  been 
draughtsmen.  I  think,  if  the  facts  were  known, 
"Valuation  Assistant"  is  really  working  under  the 
supervision  of  some  superior  officer.  In  any  case, 
the  district  valuer,  who  has  full  control  of  the  whole 
of  the  staff  in  his  district,  is  responsible  for,  and 
signs  the  whole  of,  the  provisional  valuations  sent 
out,  and  no  doubt  lie  would  be  consulted  on  matters 
of  importance. 

I  cannot  agree  with  "  Site  Value "  when  he  inti- 
mate.-; that  the  department  is  in  a  state  of  chaos  and 
umresti  Speaking  for  our  own  districts,  the  staff 
make  ijuite  a  happy  family,  working  expeditiously 
and  in  unison.  Each  member  is  given  to  understand 
when  appointed  that  his  future  depends  a  goud  deal 
upon  himself,  and  consequently  each  one  is  putting 
his  best  into  the  work  to  justify  that  future  being  a 
bright  one.  The  district  valuers,  and  valuers  I  have 
always  found  very  kind  and  ever  ready  to  help  and 
instruct  the  younger  members. 

Has  "Site  Value"  ever  attended  a  staff  dinner? 
If  so  he  must  have  noticed  that  enthusiasm  in  the 
work  is  a  prevailing  feature. 

In  view  of  these  fact.-,  I  think  "Site  Value"  might 
conveniently  limit  his  remarks  to  his  own  district, 
and  not  embrace  the  whole  department,  as  I  can 
quite  believe  that  if  there  are  malcontents  among  the 
staff  of  which  he  is  a  member-  all  will  not  be  smooth 
sailing.  I  should  also  have  thought  that  anyone 
would  have  ascertained  the  nature  of  valuation  work 
before  joining  a  valuation  staff,  instead  of  taking 
office  and  then  expecting  to  get  experience  in  civil 
engineering  and  the  like. 

Finally,  I  agree  thai  many  of  the  valuers  had  not 
seen  a  provisional  valuation  before  appointment,  for 
the  simple  reason  that  provisional  valuations,  as  now 
understood,  were  only  inaugurated  with  the  working 
of  the  Act.— Yours,  &c, 

"  Mancunian. " 

March  22.  1913. 


Town     Planning     for     Richmond    (Surrey).  —  Mr. 

Thomas  Adams,  an  inspector  of  the  Local  Govern- 
ment Board,  held  an  enquiry  on  Wednesday  of  last 
week  into  the  council's  application  for  authority  to  pre- 
pare a  town  -  planning  scheme.  Mr.  Brierley,  the 
borough  surveyor,  gave  evidence  at  considerable 
length,  explaining  the  scheme  in  detail. 

Bournemouth's  New  Library.  —  The  new  central 
library  which  has  been  erected  by  the  Public  Libraries 
Committee  at  Bournemouth  was  on  Wednesday  for- 
mally opened  by  the  mayor,  Alderman  H.  S. 
McCalniont  Hill.  The  library  is  a  handsome  and  com- 
modious building,  and  adjoins  the  new  Municipal 
College  at  Lansdown,  which  is  to  be  opened  in  May 
next  by  the  president  of  the  Board  of  Education. 

London  Water  Contaminated.— In  the  Bampstead 
district  uneasiness  was  created  last  week  when  it  was 
discovered  that  the  public  water  supply  had  become 
in  some  way  contaminated.  The  taste  and  smell  were 
such  that  the  water  became  undrinkable.  The  Metro- 
politan Water  Board  on  Wednesday  issued  a  state- 
ment explaining  that  the  disagreeable  taste  was  due 
to  the  sudden  development  of  algae,  which  was  traced 
v  filter  beds,  and  is  attributed  to  the  unusual 
weather.  Tt  i-  hoped  that  the  trouble  has  n*  ■ 
entirely  overcome. 
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Law  Notes. 

Edited  by  J.  B.  REIGNIER  CONDER,  11  Old  Jewry  Chambers,  E.C.,  Solicitor  of  the  Supreme  Court. 


The  Editor  will  be  pleased  to  answer  any  questions  affecting  the 
practice  of  engineers  and  surveyors  to  local  authorities.  Queries  (u-hich 
should  be'  written  legibly  on  /oolscup  paper,  one  side  only)  should  be 
addressed  to  'The  Law  Editor,"  at  the  office  of  The  Survetor, 
accompanied  by  the  writer's  name  and  address,  but  correspondents 
who  do  not  wish    their    names   to  be  published  should  also  /urntsh  a 

QUERIES  AM)   REPLIES. 

In  order  to  avoid  con/usion  querists  are  requested  to  use  distinctive 
words  as  noms  de  plume  The  letter  X,  combinations  such  as  X.Y.Z., 
and  words  such  as  "  engineer  "  and  "  surveyor,"  should  never  be  used. 


Combined  Drainage.— "  S.  A.  R."  writes:  The 
drainage  of  a  row  of  houses  is  as  shown  on  the 
p a nying  sketch,  the  pipe  in  the  road  having 
been  extended  gradually  by  the  builder  as  each  house 
was  built.  This,  pipe  is  now  broken,  having  been 
laid  too  near  the  surface  of  the  road,  (a)  Is  this 
pipe  now  a  public  sewer,  and  must  it  therefore  be 
repaired  by  the  council?  (6)  If  the  Private  Street 
Works  Act".  1892.  is  put  into  force  in  this  road  can 
a    new  line   of   pipes   to   replace   the   broken   ones  be 
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included,  seeing  that  the  street  is  not  "sewered  to 
the  satisfaction  of  the  urban  authority "  ?  (c)  Had 
the  council  power  to  require  that  the  drain  to  the 
first  house  should  be  prope.rly  protected  so  as  to 
avoid  being  broken  by  traffic  ?  (d)  Assuming  that 
the  pipes  are  now  a  sewer,  could  the  council  have 
prevented  the  drain  of  house  No.  2  being  connected 
to  the  drain  of  house  No.  1  on  the  ground-  that  these 
pipes  would  then  become  a  sewer  and  probably  col- 
through  being  insufficiently  protected? 

(«)  Yes.  If,  however,  Part  III.  of  the  Public  Health  Acts  Amend- 
ment Act,  1890,  has  been  adopted,  and  the  houses  belong  to  different 
owners,  and  an  actual  nuisance  occurs,  the  council  can  recover  ihe 
cost  of  the  necessary  works  from  the  owners  under  sec.  19  of  that 
Act.  (>)  Yes,  unless  a  sufficient  time  has  elapsed  since  the  con- 
struction of  the  "sewer"  to  raise  a  presumption  thai  the  council 
were  satisfied  with  it  when  constructed.  What  is  a  sufficient  tune 
depends  upon  circumstances,  and  may  vary  in  different  cases.  See 
Walthamsn  wLocal  Boa  d  v.  Staines  (L.K.  i8gr,  2  ch  ,  C06).  (cj  Under 
sec.  25  of  the  Public  Health  Act,  1875,  the  council  could  have  required 
the  builder  to  constiuct  a  sepirate  drain  for  each  house  at  such  level 
as  on  the  report  of  th-ir  surveyor  appeared  necessary  for  the  efiectual 
drainage  of  such  house.  See  Woodford  U.DC.  v.  Sta  k  (18  T.L.R., 
439)  The  council  could  not.  however,  have  compelled  him  to  con- 
struct a  sewer  or  pipe  in  the  street  to  connect  with  the  house  drains 
unless  there  was  any  by-law  in  force  giving  them  power  to  do  s  •. 
See  Regina  v.  Tynemouth  R.D.C.  (1896,  2  Q.B.,  451).  But  they  might 
have  sewered  the  street  at  the  expense  ot  the  frontagers  under  sec 
150  of  the  Act  of  1875  or  under  the  Private  Street  Works  Act,  1892,  if 
in  force,  d  Under  sec.  25  of  the  Act  of  1875,  the  council  could  have 
required  him  to  provide  a  separate  drain  for  house  No.  2  emptying 
direct  into  any  sewer  wh  ch  the  council  were  entitled  to  use  within 
icoft.,  or,  failing  a  sewer  within  that  distance,  into  such  cesspool  or 
other  place  as  they  directed.  This  would  have  enabled  them  to  pre- 
vent his  connecting  the  drain  of  No.  2  with  the  drain  of  No.  1. 


Conversion  of  Privies  into  Water-closets. — 
"T.  P."  writes:  In  May,  1909,  my  council  adopted 
1  3,  4,  5  and  G  of  the  Public  Health  Act  Amend- 
A'-r,  1907.  and  shortly  afterwards  obtained  the 
Local  Government  Board's  sanction  to  a  loan  to  be 
applied  in  part  payment  of  the  cost  of  conversion  of 
privy  midden  closets  to  Water-closets.  Since  then  my 
council  have  been  proceeding  quietly  with  the 

-  by  arrangement  with  the  owners,  the  council 
generally  defraying  the  cost  of  the  nee 

connect  the  water-  th  bhe  main  seweor. 

But  up  pr<      D  mncil  hav<    not  done 

-le  work  of  drain  ion.    Recently 

my  council  of  a  row  of  cottage 

was  one  closet  to  every  two 

open  yard;  into   water  ' m  ■  I 

offering  to  defray  the  coel  of  tine  draining.    Thi     Khi 

owner  refused  to  d ing  that  he  was  entitled  to 

one  half  of  '  I  as  and  id 

My  council  thereupon  ordered  their  insp 

notice    for    <  i  tu       c     ec.    36    of    th  i    Public 

Health  Act.  ng  thai    ina 

of  the  Public  Health  A  not  repealed,  they 

bad  a  right  to  proceed  under  the  Acts  of  either  1875 


"nom  de  plume."  Where  necessary,  copies  of  local  Acts  or  documents 
re/erred  to  should  be  enclosed.  All  explanatory  diagram?  must  b3 
drawn  and  lettered  in  BLACK  Ink  only,  and  in  men  style  as 
to  be  fit  for  direct  reproduction  —  i.e.,  will;  ut  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  1»e  cannot 
undertake  to   reply  to   quenea. 

or  1907.  Of  course,  I  expressed  my  opinion  that, 
having  adopted  Part  3  of  the  1907  Vt,  sec.  36  of  the 
1875  Act  was  practically  repealed  as  far  as  my  council 
were  concerned,  and  they  have  instructed  me  to  obtain 
your  opinion  on  the  following  points:  (1)  Have  00.3 
council  the  option  of  proceeding  under  tec.  36  of  the 
Public  Health  Act,  1375,  for  the  conversion  of  existing 
closets  into  water-closets,  and  charging  the  owners 
with  the  whole  cost,  after  having  adopted  Part  3  of  the 
1807  Act?  (2)  Does  the  on©  half  of  the  expenses  to 
be  I"1  He  by  the  local  authority  under  the  1907  Act 
include  both  the  cost  of  conversion  and  draining  and 
connecting  with  the  authority's  main  sewer  ?  (3)  Does 
sec.  39  of  the  Public  Health  Act  Amendment  Act, 
1907,  override  sec  36  of  the  Publr'c  Health  Act,  1875. 
in  districts  where  the  local  .authority  have  adopted 
the  1907  Act?  (4)  Can  the  council  compel  the  provi- 
sion of  one  water-closet  for  each  house  ? 

(1  and  3)  It  would  appear  that  the  council  have  this 
option.  Sec.  11  of  the  Act  of  1907  provides  that  all  powers 
given  to  a  local  authority  under  that  Act  shall  be  deemed 
to  he  in  addition  to  and  not  in  derogation  of  any  other 
powers  conferred  upon  such  local  authority  by  any  Act  of 
Parliament.  And  sec.  2  provides  that  the  Act  of  1907  shall 
be  construed  as  one  with  the  Public  Health  Acts.  (2)  Sub- 
section (4)  of  sec.  39  of  the  Act  of  1907  refers  to  the  "  work 
of  alteration  "  only — i.e.,  presumably  the  conversion  of  the 
closet  accommodation  itself.  Apparently  the  construction 
of  the  necessary  dtain  could  be  enforced  under  sec.  23  of 
the  Act  of  1875.     (4)  Yes,  I  think  so. 


By-laws:  Drains  under  Buildings. — "Hotel  de 
V.ille  "  whites:  I  forward  an  extract  from  the  by-laws 
of  iibe  Manchester  Corporation,  and  shall  be  pleased 
if  you  will  give  me  your  opinion  on  the  following 
points:  (1)  Can  the  local  authority  insist  on  cast-iron 
drains  being  laid  on  a  bed  of  concrete  where  such 
drains  are  inside  a  building,  and  where  the  ground 
upon  which  they  are  laid  is  solid?  (2)  If  they  cannot. 
and  where  the  owner  has  written  on  the  appn 
plans,  at  their  request,  that  such  drains  will  be  laid 
on  concrete,  can  they  insist  upon  it  in  face  of  the  by- 
law ?  (3)  Does  not  the  hasit  paragraph  mean  that 
suitable  support  shall  be  given  to  cast-iron  di 
whore  the  ground  is  not  solid  ? 

[extjrai  t  from   by-laws.] 

Drains  under  Buildings. —  He  shall  not  construct  any  such 
drain  so  as  to  pass  under  any  building,  except  in  any  case 
where  any  other  mode  of  construction  may  lie  inij  racticable, 
and  in  that  case  he  shall  cause  such  drain,  if  constructed 
otherwise  than  of  iron  pipes,  to  be  so  laid  in  the  ground  that 
there  shall  be  a  distance  of  at,  least  12-in  between  the  top 
of  tuch  drain  at  its  highest  point  and  the  surface  of  the 
ground  under  such  building.  lie  shall  also  cause  such  drain 
to  be  laid  in  a  direct  line  for  the  whole  distance  beneath 
such  building,  and,  it  constructed  otherwise  than  of  iron 
pipes,  to  be  completely  embedded  in  and  covered  with  good 
concrete,  at  least  6  in.  thick,  all  round. 

Drains  to  be  laid  in  Concrete.  —  If  he  shall  construct  such 
drain  of  iron  pipe,  ho  shall  cause  such  drain  to  be  properly 
supported  on  suitable  and  sufficient  piers  or  other  suitable 
and  sufficient  supports,  or  to  be  laid  in  a  bed  of  good  con- 
crete. 

1.  t'nder  the  last  clause  of  the  by-law  an  iron  main  must  be  either 
{a)  supported  on  su  t^iblcr  and  sufficient  pieis  or  other  supports,  or  (b) 
laid  in  concrete.  I  do  not  think  the  authority  can  insist,  under  this 
clause,  on  an  iron  drain  being  laid  in  concrete  provided  it  is  supported 
on  suitable  and  sufficient  piers  or  t  ther  supports.  2.  It]  my  opinion 
they  cannot.  3.  There  is  no  mention  of  the  ground  being  solid,  and 
the  clause  means.  I  think,  that  unless  the  drain  is  laid  111  concrete  11 
must  be  supported  on  piers  or  other  suitable  and  sufficent  supports 
whether  the  ground  is  solid  or  not 

House  Drainage:  Premises  without  this  Dis- 
trict: Subsequent  Inclusion  in  District. — "Veras" 

writes:  A  few  yeans  ago  the  drainage  of  several h 

outside    the   borough    boundary    was    taken    into    the 
borough  sewens.    A  6-in.  connecting  pip      .  •     I  i  d  by 
the    builder,    and   he   entered    into   an    agreemerot    to 
p  the  pipe  in  order  and  pay  a  draii  Th<i 

bona  La  rj  toaA  ing  been  extendi  d.  beee  hou'sies  are  no  a 
within  the  urban  district  area.  They  belong  to 
a  .:in'  and  the  i uecting  pipe  before  men- 
tioned h  in"  ■:>  Hat,  is  freqin"  :!•  1  i  ols  d,  causing 
a  Qui  amce.  (a)  Is  the  agreement  still  in  force  so  far 
a     id   applies  to  keeping  the  pipe  in  order,  or  did  it 
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lapse  when  the  Lotuses  came  into  the  borough  eight 
years  ago  ?  The  special  drainage  rate  has  not  since 
illected,  the  property  now  paying  full  rates. 
(b)  If  the  council  cannot  require  the  builder  to  deal 
the  obstruction  under  the  agreement,  can  the  pipe  be 
termed  a  combined  drain  and  the  owners  required  to 
do  what  is  necessary  to  abate  the  rutiis.ance  ?  (<•)  Can 
the  provisions  of  the  Private  Street  Works  Act  be  put 
into  force  with  respect  to  a  new  sewer  to  rei>lace 
this  choked  6- in.  pipe  ? 

(a)  This  is  rather  a  difficult  question,  and  I  can  find  no  d  rect 
authori  y  on  the  point.  I  do  not  think  the  agreement  jiccessa  ily 
lapsed  as  against  the  builder  on  the  extension  of  the  borough 
boundarj\  See  Butt  ■■•.  Snow  (Hg  1.  T.,  302).  But  it  may  have  become 
void  or  voidable  by  the  action  of  the  council  in  discontinuing  '.he 
special  drainage  rate  [which  I  gather  was  less  than  the  "  full  rates  " 
since  charged),  or  by  other  circumstances,  {b)  If  Part  III.  of  the 
Public  Health  Acts  Amendment  Act,  1890,  h-s  been  adopted,  then,  in 
the  event  of  an  actual  nuisance  arising,  the  council  could  recover  the 
expense  of  the  necessary  works  from  the  owners,  (el  Inasmuch  asthe 
'"  sewer"  came  into  the  boiough  8  years  ago,  I  think  it  would  he  pre- 
sumed that  the  council  were  satisfied  with  it  at  that  tune,  in  the 
absence  of  special  circumstances,  and  in  that  case  they  could  not 
charge  the  frontagers  with  the  ccst  of  a  new  sewer. 

Nuisance:  Privy.— "W.  H.  E."  writes:  I  shall  be 
glad  if  you  will  please  answer  the  following  queries: 
(1)  In  the  case  of  a  privy  being  a  nuisance  (leaking 
walls,  &c),  under  which  section  and  Act  should  the 
council  serve  notice  to  enforce  llie  conversion  or 
provision  of  a  water-closet  in  the  existing  building, 
if — (a)  The  building  is  of  a  reasonable  size  (say  5  ft. 
by  2 ft.  6  in.),  and  is  in  a  good  structural  condition; 
(6)  the  building  is  dilapidated,  but  can  be  rebuilt, 
and  is  large  enough;  (c)  the  privy  is  dilapidated 
and  too  small.  (2)  If  a  notice  under  sec.  94  of  the 
Public  Health  Act,  1875,  is  suitable  in  any  of  the 
above  cases,  will  you  please  indicate  on  en-dosed 
form  how  the  requirements  should  be  specified  ? 
(3)  What  is  meant  by  the  word  "alteration"  in  sec. 
39,  sub-section  (3)  of  the  Public  Health  Act  Amend- 
ment Act,  1907? 

(i)  Under  sec.  94  of  the  Public  Health  Act,  1875,  the  local  authority 
can  require  the  eiecution  of  such  works  only  as  are  necessary  to 
abate  the  nuisance  It  would  appear  therefore  that  under  this 
section  they  cannot  enforce  the  conversion  of  a  privy  into  a  water- 
closet  if  the  nuisance  can  be  otherwise  abated  If,  however,  the 
surveyor  reports  that  a  given  house  is  "  without  a  sufficient  water- 
closet,  earth-closet,  or  privy,"  the  authority  can.  under  sec.  36 
(whether  a  nu:sance  exists  or  not),  require  the  substitution  of  'a 
water-closet  in  place  of  an  existiue  privy  (JVicnoIlv.  Epping  Urban 
District  Council,  1899,  1  Ch.,  844)  They  cannot,  however,  specify  any 
particular  kind  of  water-closet  {Robinson  v.  Sunder/a-'  d  Corporation, 
62  J  P  ,  216).  (2)  If  notice  is  given  under  sec.  94  it  should  specify  the 
works  necessary  for  the  abatement  of  the  nuisance  in  each  case. 
What  these  works  are  is  a  question  for  the  surveyor.  A  notice  under 
sec.  36  should  require  the  provision  of  a  "sufficient  water-cluset." 
(3)  The  etpiession  in  the  sub-section  is  "the  alteration  of  any 
existing  closet  accommodation  in  pursuance  of  this  section."    This 


evidently  refers  to  the  alteration  provided  for  by  sub-section  (4)  viz: 
the  alteration  of  any  e.istmg  closet  accommodation  (other  than  a 
water-closet  or  a  slop-closet)  so  as  to  be  converted  into  a  water-closet 
or  slop-closet. 

Private  Streets:  Different  Levels.— "  F.  H." 
writes:  I  should  be  pleased  to  have  your  observation 
on  the  following  matter.  Park-avenue  is  a  private 
Street  recently  made  up  by  the  council  under  sec.  150 
of  the  Public  Health  Act,  1875.  The  carriageway  is 
made  up  in  tar-macadam,  the  finished  height  of  which 
ia  about  4  in.  above  the  carriageway  level  of  Church- 
avenue,  another  private  street  which  crosses  it  at 
right  angles,  and  in  which  the  foundation  only  to 
carriageway  lias  been  laid.  Under  these  circum- 
stances it  has  been  found  advisable  to  prepare  an 
approach  in  Church-avenue  to  the  carriageway  of 
Park-avenue.  Who  will  be  responsible  for  the  pay- 
ment of  the  expense  incurred  in  the  preparation  of 
the  approach  ? 

It  has  been  decided  that  under  the  Act  of  1875  'he  authority  cannot 
charge  frontagers  with  the  expense  of  altering  the  level  of  a  street 
where  such  alteration  is  made  merely  for  the  purpose  of  bringing  it 
into  conformity  with  another  street  (Carey  v.  Kmgston-upon-Hiill 
Local  Boatd,  29  J  P.,  116).  It  would  appear  therefore  that  it  is  (to 
say  the  least)  doubtful  whether  the  cost  of  the  proposed  approaches 
could  be  recovered  from  the  frontagers  in  this  case.  I  assume  that 
the  Private  Street  Works  Act,  1892,  has  not  been  adopted.  *ec.  90! 
that  Act  eipressly  empowers  the  authority  (in  districts  wheie  it  has 
been  adopted)  to  include  any  works  neces'-ary  for  bringing  a  street 
as  regards  level,  into  conformity  with  any  other  streets. 


Appointment     of     Health     Visitors. —  "  Ynys  " 

writes:  A  letter  has  been  received  by  my  council  from 
the  secretary  of  the  local  nursing  association  asking 
if  their  nurses  can  be  appointed  lady  health  visitors, 
and  suggesting  that  an  annual  sum  be  paid  to  the 
said  association  for  such  services.  Will  you  kindly 
advise  (a)  whether  my  council  (urban),  having  a  popu- 
lation of  about  4,800,  can  appoint  such  health  visitors 
and  give  grants  to  the  nursing  association  ?  (6)  If  so, 
whether  the  Local  Government  Board  have  to  sanction 
such  appointment,  and  (c)  under  what  section  of  the 
Public  Health  Acts  or  otherwise  can  such  grants  be 
made  ? 

I  cannot  find  that  there  is  anv  power  under  the  Publ  c  Health  Acts 
or  otherwise  to  appoint  "  Health  Visitors  "  co  nomine.  If  and  when 
the  Local  Government  Board  make  regulations  with  respect  to  a 
district  (or  a  part  thereof)  under  sec.  134  cf  the  Public  Health  Act, 
1875,  the  local  authority  of  the  district  are  required  by  sec.  136  to 
appoint  and  pay  "  medical  or  other  officers  or  persons  "  for  super- 
intending, e  editing,  or  aiding  the  e -.edition  of  such  regulations 
Possibly  "health  *isitois"  might  be  appointed  under  the  latter 
section  if  and  when  any  regulations  under  sec.  134  are  in  force  in  a 
district.  But  such  regulations  can  only  be  made  when  there  is  a 
formidable  epi  emic,  endemic  or  infectious  disease,  or  the  threat 
thereof. 


Highway  Ditches.— "  C.  D.  E."  writes:  A  and  B  are 
th  occupiers  of  land  through  which  passe-  a  ditch 
or  watercourse  into  which  the  water  from  the  public 
highway  discharges.  This  ditch  has  got  partially 
blocked  or  silted  up,  and  prevents  the  water  freely 
flowing  away.  Can  the  district  council  compel  the 
owner  or  occupier  to  cleanse  out  the  ditch  ? 

If  the  ditch  is  in  such  a  state  as  to  be  a  nuisance  or  injurious  to 
health,  the  owner  can  be  proceeded  against  under  sees.  91  et  teq.  of 
the  Public  Health  Act,  187;.  If  it  causes  an  obstruction  or  nuisance 
>ers  on  the  highway  the  owner  can  be  indicted  at  common 
law.  Bven  if  the  circumstances  are  not  such  as  10  warrant  proceed- 
ings, the  council  could  themselves  cleanse  the  ditch  under  sec.  67  of 
the  Highway  Act.  1835.  compensating  the  owner  or  occupier  for  any 
damage.  But,  before  doing  so,  they  should  give  notice  to  the  occu- 
pier to  cleanse,  and  only  e  ercise  their  powers  on  his  failing  to 
comply  with  the  notice.  (See  Pratt  &  Mackenzie's  "  law  ,,f  High- 
ways," 15th  Edition,  p.  239.1 


Public  Baths.— "H.  W.  "  writes:  I  shall  tx 
if  you  will  kindly  inform  me  if  it  is  competent  for  a 
local  authority  in  connection  with  public  baths  pro- 
vided out  of  the  rates— (1)  To  fix  certain  times  for 
ladies  and  girl-  from  seho  >;-■  to  bathe,  to  tii  i 
sion  of  other  females  in  the  town  during  such 
hours  as  may  be  fixed  for  scholars,  &c.  ?  (2)  To  fix 
certain  times  for  boys  from  schools  to  bathe,  to  the 
exclusion  of  other  males  in  the  town  during  such 
hours  as  may  be  fixed  for  the  said  boys. 

Under  sec.  33  of  the  Baths  and  Washhouses  Act.  1846,  the  manage 
ment  and  c  mtrol  of  public  baths  are  in  the  hands  of  the  local 
authority  It  would  appear  th-refore  that  it  is  competent  for  (hem 
to  fi «  hours  as  stated. 


We  have  to  draw  the  attention  of  querists  to  the 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketches 
obviously  cannot  be  made  use  of,  and  we  should  be 
obliged  if  correspondents  would  therefore  send  only 
carefully  -  prepared  drawings,  preferably  about  6  in. 
in  width,  and  without  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  risk  of  queries  remaining  unanswered. 
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Assistants'  and  Students'  Section. 

Conducted   by  SYDNEY   G.   TURNER,   assoc.m.inst.c.b. 


All  communications  in  regard  to  this  yage  must  be  addressed  to  The 
Editor,  St.  Bride'6  House,  2±  Bride-lane,  I'leet-street,  E.C.  Envelopes 
must  be  marked  "Assistants'  Section"  in  the  to::  left-hand  corner. 
Correspondents   ore  invited    to  submit    question*  for  consideration    and 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

314.  Concrete  Roof.— It  is  desired  to  construct  a 
semi-circular  barrel  roof  in  concrete  of  50-ft.  span, 
reinforced  with  expanded  metal.  Show  the  dimensions 
of  the  supporting  walls,  which  are  to  be  15  ft.  high 
from  the  top  of  the  footings.  The  roof  is  to  be  ribbed 
with  an  extra  thickness  of  concrete  over  the  piers. 
(H.  V.  A..  Clapton.) 

315.  Surveying:  Theodolite If  the  graduated  plate 

of  a  theodolite  is  not  correctly  centred,  how  may  the 
error  arising  therefrom  be  eliminated  ?  Prove  that 
the  method  adopted  does  eliminate  the  error  referred 
to.    (T.  W.  P,  BexMll-on-Sea.) 

317.  Strength  of  Beam — A  rolled  steel  I  beam  of 
British  Standard  Section,  12  in.  by  6  in.,  and  weighing 
541b.  per  foot,  is  capable  of  sustaining  a  load  of  15 
tons  uniformly  distributed  over  a  span  of  20  ft.  What 
would  be  the  safe  load  uniformly  distributed  which 
could  be  placed  on  either  half  of  the  lower  flange  ? 
C'  Pupil.") 

318.  Chimney  Design — Design  a  chimney  120  ft.  high 
above  ground,  internal  diameter  of  flue  at  top 
4  ft.  6  in.     Also  design  for  foundation?..     ("  Enquirer.") 

319.  Hydraulics,— Fig.  1  illustrates  a  cast-iron  pipe 
line  leading  from  a  reservoir. 


\VX*6Vo-o 


With    the    data    given    (1)   calculate    the    discharge    al 

the  extremity  of  "he  pipe;  (2)  find  the  diameter  of  a 

single  lii  stem  shown;  (3)  find  the 

<    at  the  junctions  of  the 

(E.  A.  B.,  Leia 

320.    Water  Tower  Design.— Design   a    -mall  water 

tower  to  hold  8,000  gallons,  top  water  level  being  30  ft. 

above  ground  level,  tank   <  i   cast-iron,  framework  of 

i      ca    illations,  including  wind 

pressure  allowances.    (W.  H.  13.  Bocking.) 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTIONS. 

311.  Surveying.— How  would  you  draw  a  "give  and 
take  "  line  to  an  irregular  boundary  I  taking 

:-     (C.  F.  H.,   Lincoln.) 

additional   rep       bi  «ived 

si      -ue:  — 

■:i  a  e    and 

gulax    boundaries   when    calcu- 
foUows:  — 

Divide 

equal),  and  number  them  c  ly  as  1  to  7. 

a 
mately  at   I 

i 
ii  2'  atid  4  and  i  an 
back  on   base  line.    Contan«       h 

until  the  la  iched,  in  th 


answers  to  the  questions  which  appear.  For  the  contributions  consto".  >-»d 
to  be  the  most  meritorious,  one  or  more  premiums  in  books  will  % 
awarded  monthly.  Diagrams  must  be  drawn  to  scale  on  separate  sheels, 
ready   for   reproduction. 


5'    and   7,   run   back   to  6   giving   6'    on    base   line. 
Join  61  and  7  and  this  will  give  the  "give  and  take  " 
line  required. 
In  adopting  this  method  the   greater  number  of 


points  taken  the  more  accurate  will  be  the  result ; 
and  points  should  always  be  fixed  at  all  extremities 
of  curves  or  angles.    (E.  S.  M.,  Luton.) 

313.    Mechanical    Haulage.— What     is     the     most 
suitable   plant   for  hauling   road    metal    over    weak 
country    roads   by   mechanical   traction  ?    How   does 
the    cast   compare   with  horse  haulage  ?    ("  Ehu.") 
Mechanical  traction,  generally,  for  use  by  muni- 
cipal   and  road  authorities,  has.  in    recent    years, 
been    the    subject    of   considerable    discussion,   and 
the  experiences  of  surveyors  and  others  in  various 
parts   of  the  country   can  be  taken   as  forming  the 
only   reliable   basis  on  which  the    subject   can  be ' 
reasonably  considered. 

From  the  results  of  the  practical  workings  of 
various  types  of  plant  some  of  the  details  for  con- 
sideration are  so  influenced  by  the  "  local  condi- 
tions" of  the  particular  district  that  the  conclusions 
to  be  derived  must  of  necessity  be  somewhat  con- 
flicting; but  the  opinion  is  so  uniformly  expressed 
that  comparatively  long  distances,  full  loads,  a.nd 
easy  loading  and  tipping  are  essential  to  financial 
success,  that  these  conditions  at  once  become  in- 
dispensable, and  may  therefore  be  assumed  in  the 
consideration  of  the  present  question. 

The  type  of  vehicle  or  other  plant  now  becomes 
the  chief  consideration,  and  the  following  compara- 
tive figures  taken  from  a  recent  report  upon  (the 
question  may  with  advantage  be  quoted:  — 

The   heavy   traction    engine   and   wagon     s.  d. 
showed  a  saving  over  horse  haulage  of      ...     1   11  per  ton. 

The  steam  motor  wagon  showed  a  saving 
over  horse  hauhige  of  ...         ...  ...     0     0,,,, 

The  steam  traction  ancl  trailer  showed  a 
saving  over  horse  haulage  of  ...         ...     17,,,, 

The  rubber  tyred  petrol  wagon  showed  a 
saving  over  hoi       haulage  of  ...         ...     13,,,, 

In  all  these  eases  the  figures  include  the  total 
working  costs  as  well  as  a  liberal  allowance  for 
;  riation.  varying  with  the  type  of  plant  con- 
sidered, and  as  the  material  was  quickly  loaded 
and  tipped,  and  the  distances  traversed  by  each 
vehicle  similar — viz.,  an  average  of  5  miles-  these 
figures  are  of  considerable  comparative  value. 

In   considering   the   type  of   plant   best   adapted 
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fur  use  over  soft  country  roads,  at  the  same  time 
having  xegau  c    t,  a  3-ton  rubber- 

tyred  petrol  wagon  will  probably  prove  to  be  most 
us.  The  resilience  of  the  rubber  tyres 
reduces  the  impact  due  to  a  heavy  load  moving 
rapidly  over  an  uneven  surface,  and  the  rubber  tyres 
also  enable  the  motor  to  travel  during  weather  con- 
ditions in  which  the  iron-shod  wheels  would 
seriously  damage  the  road  surface. 

The  cost  of  a  motor  of  this  description  will  be 
ab  'ii.  £750,  and  it  will  travel  from  50  miles  to  GO 
miles  per  day;  the  working-  expenses  amount  to 
r  day,  which,  with  an  allowance  of  20  per  cent 
for  depreciation  makes  a  total  daily  cos-1  <  i 
£1  10a.  9d.  Assuming  the  distance  of  a  single 
journey  to  be  4  miles  and  the  load  3  tons,  the  total 
weight  of  material  hauled  will  be  21  ton?,  and  will 
cost  Is.  8d.  per  ton. 

This  type  of  wagon  is  strongly    i 
■the  county  surveyor  of  Kent,  but  for  a  rural  district 
the  capital  outlay  may  be  a  matter  of  considerable 
importance    the  number  of  vehicles  required  being 
proportional   to   the   total   haulage  per  annum. 

The  qi  however,  can  be  easily 

arranged  over  a  period  of,  say,  five  years,  and  as 
a  depreciation  i  '  20  per  cent  is  provided  !■■■!'  in  the 
figures  before  given,  the  wagons  are  therefore  pur- 
chased within  that  period.    (D.  G.  B..  Darling/on.) 

316.  Hydraulics.  Describe  a  method  of  measuring 
the  quantity  of  water  flowing  in  a  wide  river. 
("  Enquirer.") 

In  gauging  the  flow  of  water  in  a  wide  river,  great 
care  must  be  exercised  in  the  'selection  of  the  posi- 
tion for  observation.  A  straight  reach  should  be 
chosen  in  order  that  the  flow  may  not  be  influenced 


Current  Meter. 

by  eddying  currents  due  to  curvature  of  the  course, 
and  the  observations  should  be  taken  on  a  calm 
day  in  order  that  the  velocity  may  not  be  unduly 
accelerated  or  retarded  by  the  effect  of  the  wind. 

Having  determined  upon  a  suitable  position  and 
time,  a  length  of  the  river  should  be  measure,  I  I 
marked  on  each  bank  by  poles,  the  imaginary  line 
between  each  pair  being  at  right  angles  to  the  flow 
■of  the  river.  An  accurate  cross-section  should  now 
be  taken  opposite  each  pair  of  poles,  which  can  be 
done  by  systematic  soundings,  and  the  mean  sec- 
tional area  of  the  length  under  observation  obtained. 

It  is  now  necessary  to  obtain  the  mean  velocity 
over  the  whole  cross-section,  and  this  must  be 
performed  by  observation  either  by  use  of  floats  or 
by  a  current  meter. 

Various  types  of  floats  are 'advocated  by  different 
authorities,  of  Avhieb,  perhaps,  the  double  float  and 
the  rod  float  give  the  most  accurate  results;  the 
former  consists  of  a  thin  flat  surface  float  sustain- 


ing a  larger  cylindrical  float  carefully  weighted  and 
attached  to  the  surface  float  by  a  thin  wire.  By 
this  means  the  sub-surface  velocities  can  be  obtained 
at  any  required  di  pth. 


Method  of  Using  Current  Meter. 

The  rod  float  consists  of  a  light  wooden  roil 
weighted  at  one  end,  and  provided  at  the  top  with 
a  flat  cork  float  through  which  the  rod  is  thrust 
a  few  inches.  In  the  same  manner  as  with  the 
double  float,  by  varying  the  lengths  of  the  rod  the 
velocities  at  different  depths  can  be  obtained,  and 
LI  is  estimated  that  with  this  type  of  float  the 
velocity  at  -94„of  the  depth  gives  the  true  mean 
velocity  past  any  given  vertical. 

From  observations  made  by  Colonel  A.  Cunning- 
ham, the  mean  velocity  in  a  vertical  line  may  be 
found  by  the  following  formula:  — 

Vm  =  i  (V.211h   +  V.769h). 

where  Vm  =mean  velocity,  and  V.JllH  and  V.789h 
are  the  velocities  at  -21  i  and  -789  of  the  depth  below 
the  surface.  By  means  of  double  floats  at  these 
two  points  attached  to  a  surface  float  the  mean 
velocity  may  be  found  by  a  single  observation. 

It  is  generally  accepted  that  the  velocity  in  a  ver- 
tical line  takes  the  form  of  a  parabola. 


if,  on  a  vertical  line  AB,  representing  the  depth 
of  the  stream,  the  values  of  V  are  set  off  horizontally 
as  ascertained  at  varying  depths,  a  parabolic  curve 
is  obtained,  and  can  be  termed  the  vertical  velocity 
curve  for  the  section  considered. 

By  the  following  formula  the  mean  velocity  -can 
'be  obtained  from  observation  of  the  surface  and 
bottom  velocities :  — 


vu 


i  (2  V0    +  V     ). 


Another  formula  has  been  devised  by  Bazin  from 
which  the  mean  velocity  is  obtained  from  observa- 
tion of  the  surface  velocity  only:  — 

C 


Vm  = 


Vo. 


rydraulic 


C  +  254 
where  Vm  =  mean  velocity. 

Vo    =  greatest  surface  velocity. 

C      =  a  constant  corresponding  to   bke 

mean  deptli  m, 

m  =   10  c  =    -75. 

=   20       =   -76. 

=50       =   -78. 

=    oc         =    -79. 

In   all   cases   of   observation   by   means   of   floats 
the  results  obtained  are  not  so  accurate  a 
with  the  use  of  a  current  meter. 

The  best  instrument  of  this  description  is  a  modi- 
fication of  the  invention  by  Prof.  Harlacber,  which 
is  essentially  a  meter  of  the  anemometer  type.  By 
ingenious  gearing  and  electrical  contact  the  instru- 
ment will  record  the  number  of  revolutions  of  the 
wdieel  within  a  given  time,  and  from  a  table  of 
rating  supplied  by  the  makers  the  velocity  of  the 
stream,  usually  in  feet  per  second,  can  be  at  once 
ascertained  at  any  required  depth. 

The  accompanying  sketches  show  the  type  of 
instrument,  and  a  convenient  method  of  taking  ob- 
servations with  it. 

Having  obtained  the  mean  velocity  of  the  stream 
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and  the  sectional  area  under  observation,  it  now 
become  a  matter  of  simple  calculation  to  find  the 
flow  of  the  river.     (D.  G.  B..   Darlington.) 


The  discharge  of  a  wide  river  can  be  calculated 
from  the  area  of  the  cross-section  of  tbe  river  and 
the  velocity  of  flow. 

The  area  of  cross-section  of  the  river  is  found 
from  careful  soundings  taken  across  the  river  at 
equal  interval's  art  some  convenient  point,  and  the 
width  of  the  river  at  the  same  place. 

The  average  velocity  of  flow  is  easily  obtained 
by  the  aid  of  a  small  water  meter,  which  consists 
of  a  small  paddle  and  recording  gear.  It  is  fixed 
to  the  end  of  a  pole,  and  held  in  the  water  at 
different  points,  the  average  result  being  taken  of 
a  number  of  trial-. 

An  alternative  method  of  finding  the  average 
velocity  of  flow  is  to  make  the  necessary  measure- 
m exits  to  be  substituted  in  the  formula:  — 


Vf    .. 


in  which 

V=Mean  velocity  of  flow  in  feet  per  second, 
I) ^ Mean  hydraulic  depth, 
=  Area  of  cross-section -^wetted  perimeter  (obtained 

from  drawing  of  cross-section   of  river), 
S  =  Slope,  or  length  of  river  to  a  fall  of  1, 
K=A  coefficient,  depending  on  the  composition  of 

the  river  bed  (see  table  below). 


Description  of 

Values  of  K  for  velocities. 

river  bed. 

Less  than  4  ft.  per  sec. 

Mure  than  4  It.  per  sec. 

Earth       

ShiDgle 

Rough,  with  boulders 

7,200 
6,400 
6,300 

0,800 
5,900 
4,700 

In  very  large  rivers  the  description  of  the  bed 
affects  the  result  so  slightly  that  it,  may  be  practi- 
cally neglected,  and  K  assumed  to  have  a  value 
can  8,500  and  9,000. 
Having  found  the  area  of  cross-section  of  the 
river  at  a  certain  point,  and  also  the  average 
velocity  of  flow  of  the  river — by  either  of  the  methods 
above  explained— the  quantity  of  water  flowing  in 
the  river  is  ohtained  from  the  equation— 

Q  =  AV, 
where   Q=  Quantity  of  water  flowing  in   cubic   feet 
per  second, 
V  =  Mean  velocity  of  flow  in  feet  per  second. 
A  =  Area  of  cross-section  in  square  feet. 

(T.  W.  P.,  BexMll-on-Sea.) 


Hythe's  Sea  Wall :  Serious  Damage.— Hy the  Town 
Council  were  informed  by  an  expert  on  Wednesday 
that,  as  the  result  of  the  damage  done  to  the  sea  wall 
in  last  Saturday's  gale,  the  entire  length  of  900  ft. 
would  have  to  be  rebuilt  at  a  probable  cost  of  £10,000. 
The  council  decided  that  plans  and  specifications  of 
the  new  wall  should  be  prepared. 

Institution  of  Civil  Engineers.— On  Tuesday  evening 
next,     at     a     meeting     of     the     institution,     to     be- 
held   at   the    Institution    of    Mechanical    Engineers, 
on   "The  Yield  of  Various   Catchment  Areas 
in    Scotland,"   by   Mr.   William    Carstairs    Reid,  and 
"  \ba-urement   of   the    Flow   of   the   River    Dement, 
! ire  "   by   Mr.   Edward   Sandeman,  m.inst.c.e., 
will  be  read. 
Waterproofing   of   Cement — We    at  'eld     to 

:<u]d   any  of  our  readers   have   fri< 
France,   Belgium  or  Holland   (or  in   the   colonies   of 
countries),    Messrs.   Kerner-Greenwood   &   Co., 
Lynn,  will  be  pleased  to  forward  a  Lh.il 
booklet   on   the  powder  Pud1-     used 
proofing  of  cement,  the  book  having  been  tra 
into  French  and  Dutch. 

Urban  District  Councils'  Powers. — In  the  House  of 
'  me  on  Wedir  sday  the  Prime   M  i 

thnt    the    Government    could    not    undertake      i    cial 

ci  that  uxb  un 
a  like  popub  ' 

on  boroughs. 
The  question  would   l><    •         dered  witih 
for  conferring  powers  on   local   autjhoi 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers  v>ith  a  tiirio 
(o  making  the  information  given  under  this  head  as  complete  ani 
accurate  as  possible. 


INQUIRIES  HELD. 

Barry  (Glam.)  U.D.C.  (March  20th.  Mr.  H.  S. 
Stuart;). — £1,250  for  the  erection  of  shelters  ait  Whit- 
more  Bay,  Barry  Island. — Councillor  Manaton  gave 
evidence  in  support  of  the  application.    There  was  no 

opposition. 

Burton  T.C.     (March  20th.     Mr.  Edgar  Dudley).— 

£1250  for  street  improvement. — The  town  clerk  (Mr. 
•I.  B.  Chapman)  stated  that  for  many  years  the  cor- 
poration had  purchased  property  in  Station-street, 
eiie  of  the  principal  shopping  and  business  thorough- 
fares, in  order  to  carry  out  the  gradual  widening  of 
the  street.  The  corporation  now  wished  to  provide 
the  purchase  money  for  the  frontage  of  an  old  property 
consisting  of  four  shops  recently  pulled  down,  and 
they  were  in  negotiation  with  the  owners  of  a  further 
frontage  which  would  almost  complete  the  widening 
-scheme. 

Chippenham  T.C.     (March  20th.     Mr.  H.   Ascough 

Chapman). — £1,000  for  the  purpose  of  purchasing  two 
blocks  of  properties  to  enable  the  council  to  widen 
Blind-lane,  which  is  in  proximity  to  the  new  cattle 
market. — The  town  clerk,  Mr.  F.  H.  Phillips,  said 
that  it  was  proposed  to  pay  £350  for  one  block  and 
£300  for  another.  Councillor  Small,  who  opposed,  said 
the  property  was  in  such  a  state  that  it  was  no! 
worth  more  than  £400,  but  if  the  council  wished  to 
do  away  with  those  shuns  it  should  make  a  further 
application  for  power  to  build  cottages  for  the  sixty- 
eight  person's  who  would  be  dispossessed  if  the  Local 
Government  Board  acceded  to  the  application.  He 
suggested  a  modified  scheme  by  pulling  down  two 
houses  at  the  junction  of  Blind-lane  and  Factory-lane. 
The  mayor  said  the  housing  question  would  be  settled 
when  the  enlargement  of  the  borough,  which  was  now 
under  consideration,  was  carried  out. 

Leyton  U.D.C.    (March  4th.     Mr.  Edgar  Dudley).— 

£6  TOO  for  the  purchase  of  land  for  improvement  pur- 
poses.— It  was  Stated  that  'the  council  proposed  allo- 
cating the  land  (to  be  purchased  for  £265  an  acre)  as 
follows  :  Street  improvements,  $  acre,  at  £533  per  acre  ; 
fire  brigade  purposes,  2i  acres,  at  £500;  works  depot, 
7  acres,  at  £400;  open-air  swimming  bath,  1  acre,  £400; 
playing  fields,  7  acres,  ait  £140;  and  allotments,  7  acres, 
at  £131.  The  land  was  freehold,  and  without  restric- 
tiioms  of  any  kind.  It  was  stated  that  the  street  im- 
provements provided  for  the  widening  of  Church-road 
alongside  the  land  to  a  minimum  width  of  50  ft.  The 
land  devoted  to  fire  brigade  purposes  would  be  utilised 
•for  the  erection  of  a  fire  stallion,  capable  of  housing 
two  first-aid  appliances,  and  for  the  erection  of  fire- 
men's cottages,  and  the  remainder  would  be  used  for 
•a  drill  ground.  The  swimming  bath  woxtld  be  an 
open-iair  one,  and  would  cost  about  £2,500.  As  regi 
the  works  depot,  at  the  present  time  the  stores 
scattered  about  on  eight  or  ten  different  pieces  of  land 
in  various  parts  of  the  district,  and  the  proposed  depot 
would  permit  of  them  being  collected  together  at  one 
spot,  under  the  control  of  the  storekeeper. 

Neath  T.C.  (March  11th.  Mr.  E.  Leonard).— £15,700 
for  the  erection  of  workmen's  dwellings. — The  town 
clerk,  Mr.  Edwin  C.  Curtis,  outlined  the  scheme,  and 
gave  particulars  of  the  present  indebtedness  of  the 
corporation,  and  of  the  present  position  of  the 
housing  problem  in  the  borough.  Mr.  D.  M.  Jenkins, 
borough  engineer,  explained  the  plans,  and  gave 
general  evidence  in  relation  to  the  scheme.  The 
number  of  houses  provided  for  is  ninety-three,  this 
being  additional  to  sixty-one  built  under  a  previous 
sanction.  The  new  houses  will  be  in  two  classes,  the 
one  containing  living  room,  scullery  and  pantry  en 
the  ground  floor,  with,  two  bedrooms  on  the  first  floor, 
and  the  other  consisting  of  living  room,  scullery 
(with  bath  in  connection  with  combination  range) 
and  pantry  on  ground  floor,  and  three  bedrooms  on 
first  floor.  The  proposed  rentals  are  4s.  "6d.  and 
5s.  3d.  per  week  respectively,  with  6d.  extra  for  end 
bouses  n  Mocks.  The  houses  will  be  built  in  blocks 
of  from  four  to  eight  each.  The  roads  and  sewers 
■(,  con  irne  (|  '!'mI  •  ;l  previous  sanc- 
land  acquired  at  C325  per  acre.  The 
borough  engineer  explained  that  the  object  of  the 
only  the  overcrowding  in  the  borough, 
a  -i  to  make  room  lor  the  occupiers  of  insanitary 
There   are  at    pireeenl    in  hand   133  applies- 
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tion9  for  (he  first  vacancies  in  the  existing  houses 
.hi, I  of  Khe  applicants  abou      ,;  |  ml  live  in  apart- 

ments and  lodging.-,  while  a  substantial  number  live 
in  insanitary  dwelflings.     Private  enterp]    e    :   <     not 
coped    with   the    demand    for   cheap   houses     for    the 
lower-paid   labourers.       The   working-class    duel' 
privately    built   are   of   the    six-roomed   type,   usually 
with  a.  bath,  and  let   at  n;  rials  of  from  6-.  6d.   to   10 
per  week,  the  present  tendency  being  to   the   higher 
figure.    During  the  past  ten  years  tin1   totail  number 
of  houses  built  in  the  borough  is  760.    Mx.  W.  Bowen. 
Oavies,  sanitary  inspector,  gave  evidence   as   to 
sent  housing  conditions   in   the   borough.     He 
that  there  were  11-1  bouses  in  the  older  p8        i  I   bhe 
borough  incapable  of  being  rendered   fit   for   habita- 
tion, and  fox  a   number  of  which   closing  orders   had 
in  obtained.     The  rents  of  these  ranged  from  2s 
to    Is.   per   week.    Particulars    of    overcrowd  ng     tvere 
also  given.    Alderman  Phillips  spoke  as  to  the  objects 
of    the    corporation    in   promoting    the    scheme,    and 
testified  to  the  great  demand  for  bouses   within   the 
reach  of  the  labouring  clashes. 

St.  Helens  T.C.  (March  18th.  Mr.  M.  K.  North).— 
£430  fur  works  of  street  improvement. — Mr.  W.  H. 
Andrew  (town  clerk)  said  that  by  the  local  Act  churches 
and  chapels  were  not  charged  for  the  sewering  and 
paving  of  the  streets  alongside  their  buildings,  and  tie' 
£430  had  been  expended  for  those  purposes.  Alder- 
man Foote  (chairman  of  the  Finance  Committee)  ob- 
jected to  the  holding  of  an  inquiry  in  reaped  o 
small  a  sum,  but  the  town  clerk  replied  that  it  was 
rendered  necessary  by  Act  of  Parliament. 

Sedgley  U.D.C.  (March  20th.  Mr.  M.  K.  North).— 
£5,600  for  the  purposes  of  the  gas  undertaking. — The 
clerk  (Mr.  J.  R.  Knight)  stated  that  the  present  annual 
output  of  the  gasworks  was  40,000,000  cub.  ft.,  which 
was  the  maximum.  It  was  contemplated  to  demolish 
the  retort  house  and  bench,  coal  stores  and  manager's 
house,  and  to  provide  five  arches* — three  to  be  com- 
pleted forthwith  and  two  for  future  extension — with 
six  retorts  to  each  arch,  at  a  cost  of  £2,195.  The 
estimated  capacity  of  Hbie  three  arches  was  43,000,000 
cub.  ft.  per  annum  on  a  basis  of  12  000  cub.  ft.  per 
retort  per  day,  but  it  was  believed  that,  having 
gard  to  the  quality  of  thr  coal  now  being  used,  these 
figures  could  be  increased  considerably.  It  was  also 
proposed  to  provide  .a  new  retort  house  at  a  cost  of 
£975;  mechanical  coal-handling  plant,  engine,  dyna- 
mos and  motors,  £1,005;  charging  and  discharging 
machines.  £775;  coal  stores,  £500,  and  exhauster,  £150. 
Of  the  old  loan  on  the  gas  undertaking  raised  in  1883 
there  was  now  outstanding  a  final  instalment  of  only 
£556,  which  became  due  in  May  next.  The  pres 
charges  for  gas  in  the  district  were  3s.  per  1 000  cub.  ft. 
by  ordinary  meters,  and  3s.  7?d.  by  slot  meters. — 
Particulars  of  the  new  plant  were  given  by  the  gas- 
works manager  (Mr.  J.  Bre'ttle). 

APPLICATIONS    FOR   LOANS. 
Acton  U.D.C. — £4,995  for  re-surfacing  certain  roads 
with  tar-macadam. 

Basingstoke  T.C— £2,000  for  the  purchase  of  land 
for  a  fire  station. 

Bridlington  T.C. —  £1,340  for  the  erection  of 
cottages. 

Bucks  C.C. — £434  for  a  police  cottage  at  Newport 
Pagnell. 

Itchen  U.D.C— £530  for  the  purchase  of  a  site  for 
an  isolation  hospital. 

Ossett  T.C. — £8,124  for  the  Spa  sewage  works. 

Paignton  U.D.C — £130  for  a  new  water  main. 

Radcliffe  U.D.C— £5,000  towards  the  cost  of  widen- 
ing Church-street. 

St.  Helens  T.C.  —  £2,500  for  cemetery  extension, 
£600  for  the  purchase  of  boats  at  Taylor  Park,  and 
£600  for  a  new  conservatory  at  Victoria  Park! 

Southend  T.C.  —  £1,100  for  laying  a  storm-water 
sewer. 

Whitley  Bay  U.D.C— £9,700  for  the  provision  of 
workmen's  dwellings. 

Wilts  C.C  — £1,000  for  alterations  at  the  police 
station,  Old  Swindon,  and  £1,200  for  sanatorium 
accommodation. 

LOANS    SANCTIONED. 

Bideford  U.D.C.  —  £18,409  for  the  water  supply 
scheme.  The  board  disallowed  an  application  for  a 
loan  of  £891  for  scraping  the  mains. 

Chislehurst  U.D.C- £500  for  the  improvement  of 
voad  surfaces. 


Hillsborough    (Ireland)    R.D.C  —  £12,240    for    the 
provision  of  labourers'  cottages. 

Ossett  T.C. — £2,100  excess  expenditure  in  the  erec- 
tion of  the  town  hall. 

Watford  U.D.C— £350  for  the  purchase  of  a  steam 
roller. 

FORTHCOMING    INQUIRIES. 

MARCH.  C 

31. — Wellingborough.     For  works  of  surface- 
water  drainage   (Mr.    R.    H.    Bicknell)        1,700 
APRIL. 

1. — Blyth.     For   road   improvement   purposes 

(Mr.  R.  H.  Bicknell)       2,000 

1. — Brixham.       For  works  of  sewerage  (Mr. 

H.   R.   Hooper)       650 

1. — Caerphilly.  For  the  provision  of  a  re- 
creation ground  (Mr.  Edgar  Dudley)  ...  900 

1. — Colwyn   Bay.       For  electricity,   gas,   and 

cemetery  purposes  (Major  C.  E.  Norton)      12,150 

1. — East  Dereham.     For  the  purchase  of  land 

for  waterworks  (Mr.  Courtenay  Clifton)        1,500 

1. — East    Westmorland.       For    water    supply 

purposes  (Mr.  A.  G.  Drury)       1,300 

1. — Nottingham.  For  the  purchase  of  motor 
vehicles  and  depot  extension  (Mr.  K.  H. 
Bicknell)      5,850 

1. — Rhyl.  For  the  provision  of  lavatories  and 
screening  apparatus  at  outfall,  and  pro- 
menade extension  (Mr.  A.  W.  Bright- 
more)  6,280 

1. — Rochdale.  For  works  of  street  improve- 
ment (Mr.  H.  Ascough  Chapman)       ...      13,260 

1. — Stockport.     For  works  of  sewage  disposal 

(Mr.  R.  G.  Hetherington)  61,000 

1. — Stroud.        For    burial    ground    purposes 

(Mr.  M.  K.  North) 3,500 

1. — Weymouth.  For  harbour  improvement 
works  (Mr.  H.  Shelford  Bidwell) 

2. — Blackburn.     For  public  hall  purposes  (Mr. 

Edward  Leonard) 40,000 

2. — Bolton.  For  works  of  street  improve- 
ment (Mr.   H.   Ascough  Chapman)     ...        4,000 

2. — Bridport.     For   works    of    sewerage   (Mr. 

II.   Shelford  Bidwell)       600 

2. — Cirencester.  For  street  widening  pur- 
poses (Mr.  Edgar  Dudley)  1,250 

2. — Conway.       For    works    of   water    supply 

(Major  C.   E.   Norton)     1,379 

2. — Grimsby.     For   road   improvement   works 

(Major  J.   Stewart)  1,287 

2. — Halifax.        For  electricity   purposes  (Mr. 

T.  C.  Ekin) 11,800 

2. — Llandudno.     For  the  improvement  of  the 

west  shore  (Mr.  A.  W.  Brightmore)  ...  847 

2. — Lowestoft.  For  road  improvement  pur- 
poses (Mr.  Courtenay  Clifton) 572 

2. — Newport  (Mon.).  For  street  and  river- 
side improvement  works  (Mr.  M.  K. 
North)  4,089 

2. — Southport.       For    sewage    disposal  works 

(Mr.  A.   G.  Drury)  — 

2. — Totnes.  For  works  of  sewerage  and  water- 
supply  (Mr.  H.  R.  Hooper)       1,460 

3. — Cardigan.     For  works  of  water  supply  (Mr. 

M.  K.  North)        2,084 

3. — Carnarvon.  For  the  provision  of  a  ceme- 
tery (Major  C.  E.  Norton)         2,000 

3  — Mudford.     For  the  provision  of  a  burial 

ground  (Mr.  H.  R.  Hooper)       350 

3. — Oswaldtwistle.  For  water,  sewerage  and 
town  hall  purposes  (Mr.  R.  G.  Hether- 
ington)                 8,507 

3. — Poole.       For  works  of  sewerage  (Mr.   H. 

Shelford    Bidwell) 160 

3. — Stretford.  For  works  of  street  improve- 
ment (Mr.  H.  Ascough  Chapman)        ...       11,978 

3, — Worcester.     For  the  purchase  of  property 

for  road  widening  (Mr.  Edgar  Dudley)  970 

4. — Chard.     For  works  of  water  supply  (Mr. 

H.  R.  Hooper)       13,584 

4. — Hemsworth.     For   sewage  disposal  works 

improvements  (Major  J.   Stewart)       ..  245 

J. — Wallasey.       For  road  widening  purposes 

(Mr.  H.  Ascough  Chapman)       602 
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Municipal  Work  In  Progress  and  Projected. 


ites  the  co-operation  of  Sdevetof 


aders  viith  a  view  to   making   information   given   under   this   head  as   complete  and 
accurate  as  possible. 


The  following  are  among  trhe  more  important  pro- 
jected work.-  of  which  particular-  appear  below: 
Buildings — Buxton,  Greenock.  Nottingham;  housing 
and  town  planning — Bradford,  Shipley;  roads  and 
mat 'rials— Durham"  £85,000,  East  Ham,  St.  Helens 
£60.000:  water,  gas  and  electricity— Galashiels.  Glas- 
gow.— Particulars  of  other  works  projected  will  be 
I    on   crar  "Local   Goveaimment   Board   Inquiries" 

BUILDINCS. 

Buxton  U.D.C. — It  has  been  decided  to  make  ex- 
tensive improvements  of  the  hot  bath". 

Devon  O.C.  —  The  tender  of  Messrs.  Fothergill 
Brothers,  at  £692.  has  been  accepted  for  the  construc- 
tion of  a  ri  i  at  Cnllompton. 

Greenock   T.C. — The   question   of   providing    public 

baths  for  Greenock  is  receiving  the  consideration  of 
a  committee.  A  proposal  to  erect  the  baths  in 
Marketjstreet.  which  met  with  considerable  opposi- 
tion, has  been  dropped,  and  a  selection  of  four  from 
a  number  of  new  sites  has  been  made.  The  master 
of  works  has  been  instructed  to  make  sketch  plans 
of  the  sites  selected. 

Halifax  T.C. — A  large  house,  with  8  acres  of  land, 

in  the  neighbourhood  of  Wyke,  has  been  acquired  by 
the  Health  Committee,  subject  to  the  approval  of  the 
Local  Government  Board  and  the  council,  for  the 
treatment,  of  tuberculosis  patients. 

Nottingham  T.C. — The  plans  of  the  baths  to  be 
erected  on  the  site  of  the  old  tramway  shed  in 
Muskham-S'treet,  in  the  Meadows,  provide  that  tlv 
swimming  pond,  which  will  be  100  ft.  in  length,  will 
be  emptied  In  winter  and  fitted  with  a  movable  top 
so  that  the  hall  can  be  used  for  public  meetings  and 
concerts.  The  dressing  boxes  will  be  collaosiMe,  so 
that  they  can  be  folded  against  the  wall.  There  will 
be  no  gallery,  but  at,  one  end  the  seats  will  rise  in 
stens.  About  twenty-six  private  baths  will  be  in- 
stalled. The  Baths  Committee  have  under  contempla- 
a  proposal  to  adapt  the  Sneinton  baths  in  a 
similar  manner. 

Worthing  T.C. — A  feeling  prevails  in  the  town  that 
■the  pier,  which  was  wrecked  in  last  Saturday's  gale, 
should  be  taken  over  by  the  corporation,  or  that  a 
sum  sufficient,  to  reconstruct  it  thoroughly  should 
be  advanced  by  the  council. 

HOUSING  AND  TOWN   PLANNING. 

Bideford  R.D.C.  —  The  medical  officer  of  health, 
Dr.  L.  B.  Belts,  in  his  annual  report  suggests  that  a 
dozen  or  twenty  cottages  might  be  built  to  begin  with, 
a^d  be  distributed  in  different  parts  of  the  district, 
where  there  was  the  most  demand  for  them.  There 
many  quite  sanitary,  comfortable  cottage's,  where 
there  was  plerr  pace  and  reasonable  accom- 

modation for  an  average  family  ,  but  it  was  also  the 
fact  that  there  were  many  absolutely  unfit  for  human 
beings  to  live,  in — with  badV-paved  floors,  windows 
vhich  would  not  open,  ceilings  so  low  that  a  person 
of  medium  he/'ght  was  unable  to  stand  upright,  and 
■  supply. 

Bradford  T.C. — It  has  been  referred  to  the  Health 

a  site  for  the    erection    of    200 
workmen's  dwellings. 

Briton  Ferry  (Glam.)  U.D.C. — The  tenderer  to  whom 

the  contract  for  bui'ding  a  further  sixty  houses  was 

1   having  withdrawn,   the   council  have   accepted 

the  tender  of  Mr.  Lawford  Gower,  of  Briton  Ferry,  at 

Hay  (Brecknock)  U.D.C. — Twelve  houses  are  to  be 

built   at  an   estimated   cost  of  £1,800,  subject  to  the 
ion  of  die  Local  Government  Board. 

Shipley  U.D.C. — Flans  and  estimates  are  to  be  prc- 

'1  for  the  erection  of  twenty-one  additional  cot- 

at  Dockfield.    It  has  been  further 

Ived   to   have    plans   prepared    showing   the    best 

."  lay:ng  out  the  estate  at  Crag  End,  Wind- 

i    :'  houses. 

Torrington  R.D.C. — It  has  been  decided  to  offer  a 
prize  for  the  best  design  for  a  cottage,  and  a  "  spot " 


map  is  to  be  prepared  jfeowing  where  cottages  would 
be  required. 

Warrenpoint. — A  scheme  for  building  fifteen  houses 
in  the  neighbourhood  ot  Oldfown  ban   b  en  approved. 

Wath  U.D.C. — A  committee  has  been  appointed  to 
prepare  a  scheme  for  the  erection  of  workmen's 
dwellings. 

PARKS  AND  OPEN  SPACES. 

Bangor   U.D.C. — The   surveyor's  plans   of   a   sports 
pavilion  and  public  lavatory  in  Ward  Park,  and 
of  a  ladies'  lavatory,  at  an  estimated  cost  of  £9.35,  have 
been  referred  to  a   committee  for  a  report. 

Greenock  T.C. — It  is  proposed  to  proceed  with  the 
work  of  completing  the  Lady  Alice  Park,  for  which 
an  additional  sum  of  £2,520  is  required. 

Llanelly    U.D.C. — Sir    Stafford    and    Lady   Howard 

have  announced  their  intention  of  purchasing  8  acres 
of  land  adjoining  Pare  Howard,  and  presenting  it  to 
the  town.  The  land  will  be  converted  into  a  Ink''  for 
boating. 

Sheffield  T.C. — By  the  opening  last  week  of  a  re- 
creation ground  in  the  Wineobank  district,  the  total 
playground  area  of  the  city  is  brought  up  to  643 
acres.  This  gives  1  acre  for  every  733  persons,  and 
entails  an  expenditure  of  about  £i0,000  per  annum. 

REFUSE  COLLECTION  AND  DISPOSAL. 

West  Ham  T.C. — The  Health  Committee  are  con- 
sidering a  proposal  as  to  the  best  means  of  using  the 
steam  to  be  generated  by  the  dust  destructor  wlyeh 
Ls  about  to  be  constructed.  It  is  considered  that  the 
s'eam  could  be  utilised  by  the  electricity  department 
if  supplied  under  certain  guaranteed  conditions 
eined  by  the  electrical  engineer. 

ROADS  AND  MATERIALS. 

Brentford    U.D.C. — A    special   committee  appointed 

by  the  conned  to  consider  the  question  of  widening 
the  narrow  H'gh-street  reports  that  the  work  would 
cost  £361.300,  and  that-  the  council  could  not  under- 
take the  operation.  The  committee,  however,  advises 
widening  the  section  of  the  street  from  the  church  by 
the  Brent  to  the  dock  gates,  which  includes  the  nar- 
rowest pari   of  the  road. 

Bournemouth  T.C. — It  is  proposed  to  reconstruct 
the  tram  lines  from  the  cemetery  to  Bank-loop,  Win- 
ton,  and  from  the  cemetery  to  King's-road  along 
Charmlnster-road.  a  double  line  to  take  the  place  of 
the  present  single  line  and  passing-places. 

Crieff  T.C. — The  council  have  agreed  to  increase  the 
loan  of  £6000  previously  sanctioned  to  £7  000.  to  meet 
the  cost  of  various  schemes  lately  undertaken,  in- 
cluding between  £3  000  and  £4.000  for  the  purchase 
of  the  shop  properties  in  TFgh-street  for  the  purpose 
of  widening  that  thoroughfare  at  a  narrow  part  near 
the  Post  Office;  £1,250  for  the  purchase  of  North 
Forr  Farm,  part  of  which  is  to  form  a  depot  for  the 
town's  refuse;  while  it  is  estimated  that  over  £1,000 
will  be  required  to  repair  the  embankments  of  the 
farm  lar.ds  which  have  been  destroyed  by  flooding 
of  the  river  Earn,  which  adjoins.  There  is  also  a 
sum  of  £600  to  repay  a  loan,  and  some  £350  for  street 
channelling  and  other  works. 

Devon  C.C.— Reporting  on  the  tenders  received  for 
road  wodc  Mr.  Hurrell,  chairman  of  the  Main  Roads 
Comnrttee,  stated  that  the  contracts  considerably  ex- 
ceeded the  estimates.  The  tenders  sent  in  were  very 
limited  indeed.  He  expected  a  great  many  more 
tenders,  but  the  contractors  seemed  to  be  very  much 
afraid  of  the  work.  He  thought  there  was  money  to 
be  made  out  of  it  by  contractors  if  they  would  only 
pet  themselves  about  it. 

Durham  C.C.— The  Road  Board  have  written  approv- 
ing of  the  scheme  to  spend  £85000  over  the  mam  roads 
of  the  county,  and  the  council  have  accepted  their 
offer  of  a  free  grant  of  £35,000  and  a  loan  of  £15  000, 
free  of  interest,  for  three  years,  towards  the  scheme. 

East  Ham  T.C.  —  Plans  and  estimates  have  been 
approved  amounting  to  £6,186  for  the  duplication  and 
reconstruction  of  the  tramway  track  in  High-street 
North  from  Myrtle-road  to  Skeffington-road,  the  re- 
construction   of    the    track    from    St.   John's-road    to 
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Lathom-road,  the  paving  of  the  highway  margin 
from  Barking-road  to  Heighaajwro&d,  and  the  set 
back  of  the  kerb  near  Kenipton-road,  of  which 
asmoumt  the  sum  of  £4,526  has  already  been  sanctioned 
by  the  Local  Government  Board  and  the  Board  of 
Trade  respectively.— The  Works  Committee  are  con- 
ing a  proposal  by  the  borough  engineer,  Mr 
.).  E.  W.  Birch,  for  the  purchase  of  a  steam-driven 
van,  roller,  wagon,  and  tractor  combined. 

Norwich  T.C.— It  has  been  agreed  to  pay  £576  for 
a   strip  of  land  in   King-street  I 
I 

St.  Helens  T.C.— The  borough  surveyor,  Mr.  A.  W. 
Bradley,  has  presented  to  the  Highways  Committee 
a  scheme  for  paving  with  granite  setts  on  concrete 
foundation^  a  large  number  of  streets  connecting  the 
main  thoroughfares  in  and  out  of  the  town.  The 
scheme  would  compli  e  the  paving  of  Presco.tt-ro.ad, 
tihe  top  end  of  Borough-road,  pave  Boundary-road. 
Kirkland-street,  C  tiege-s'treet,  Park-road,  Ashci 
street,  down  to  the  bridge  in  Chancery-lane,  and 
Peasley  Cross  as  far  as  Bob  n--lane.  The  scheme 
-  i  I.  w  u!d  require  five  or  -ix  years  to  complete,  but 
H  iirould  .-ub  t  tni  ■_■  .1  clean  pavement  for  the 
present  onsatisfacti  ry  macadam,  and  would  reduce 
i  s  tiie  annual  cost  of  repairs  and  scavenging. 
Afl  ogether  the  oosl  would  be  £60,000.  He  sugg 
that  ihey  apply  !  I  a  boon  of  £10,000  or  £12.000,  and 
ith  the  work  until  the  scheme  was  completed. 
Such  schemes  had  worked  out  very  well  in  other 
places.  The  matter  is  to  be  discussed  a,i  the  next 
meeting  of  the  committee. 

Staffs  C.C. — Sir  Reginald  Hardy,  in  proposing  the 
adoption  osf  the  Main  Road  and  Bridges  Committee's 
report  at  the  recent  meeting,  pointed  out  that  the 
estimate  of  the  county  surveyor  (Mr.  J.  Moncur)  was 
£2,000  more  than  last  year.  That  was  due,  he  said, 
to  the  altered  condition  of  the  roads,  and  the  respon- 
sible factor  was  not  only  the  ordinary  motor  car,  but 
tihe  heavy  locomotive  traffic,  which  cut  through  the 
crust  of  the  roads  and  even  shook  the  foundations. 
The  committee  had  been  very  relunctantly  obliged 
to  sanction  this  increased  expenditure.  The  rate  per 
m.:le  in  the  past  year  was  £80  6s.,  and  in  the  ensuing 
year  PI   wouW  work  out  at  £83  12s. 

Stirling  G.C. — At  a  recent  meeting  of  the  Western 
District  Committee  it  was  intimated  that  the  coin- 
mittee  could  formulate  a  .scheme  for  the  improvement 
of  the  road-;  under  the  Road  Development  Grant  on 
a  grant,  of  approximately  £700.  It  was  recommended 
that,  the  scheme  to  be  carried  out  this  year  should 
be  somewhat  similar  to  that  of  last  year.  In  answei 
to  a  member,  the  road  surveyor  reported  that  the 
average  cost  of  upkeep  of  the  roads  in  the  district 
was  £80  per  mile,  the  cost  of  metalling  the  roads  in 
the  ordinary  way  £400  per  mile,  and  the  cost  of 
making  them  according  to  the  Road  Board's  specifi- 
cation £000  per  mile. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Littlehampton  U.D.C. — So  much  progress  has  been 
made  with  the  drainage  scheme  that  last  week 
member-  of  the  council  were  able  to  inspect  the 
storage  tanks  which  have  been  built.  The  main  tank 
is  200  yds.  in  length,  with  an  average  width  of  12 ft. 
and  a  depth  of  9  ft.,  the  roof  consisting  of  2  ft.  of 
concrete.  At  the  shore  end  there,  is  a  duplicate  tank 
some  50  yds.  long,  running  parallel  with  the  main 
tank,  and  capable  of  extension  should  the  growth  of 
the  town  necessitate  it.  It  will  be  some  two  or  three 
month?  before  the  whole  work  in  connection  with  the 
scheme  is  finished. 

WATER,  CAS,  AND  ELECTRICITY. 

Galashiels  T.C. — The  question  of  introducing  an 
electric  supply  is  being  discussed,  and  a  conference 
was  lately  held  between  the  town  council  and  repre- 
sentatives of  local  (manufacturers  interested.  Mr. 
Parsons,  Glasgow,  who  had  been  asked  to  prepare  a 
report  for  the  town  council,  set  down  the  probable 

i-t  for  power  at  not  less  than  Jd.  per  unit,  but  the 
manufacturers  contended  that  it  was  possible  to  pro- 
duce for  power  purposes  at  ^d.  per  unit.  There  was 
a  strong  feeling  among  the  town  councillors  that  the 
charge  .should  be  not  less  than  Jd.  per  unit,  and  i't 
was  decided  to  adjourn  the  conference  until  more  in- 
formation was  available. 

Glasgow  T.C. — Approval  was  given  at  the  last  meet- 
ing of  the  town  council  to  minutes  of  the  Water  Com- 
mittee recommending  the  inclusion  of  Lochs  Voil  and 
Doine  in  the  area  of  Glasgow  water  supply. 


Linlithgow      T.C.  —  The     burgh      surveyor,      Mr. 

Swanson,  has  prepared  plans  of  alternative  routes 
for  a  new  water  main  which  it  is  proposed  to  introduce 
to  meet  the  requirement-  in  the  upper  reaches  of  the 

Tynemouth  T.C. — It  was  reported  last  week  that  the 
deficit  of  the  efliectricity  undertaking  had  been  practi- 
cally wiped  out,  and  that  the  Electricity  Committee 
ed  to  make  reductions  in  the  charges  for  current, 

Wolverhampton  T.C. — It  has  been  agreed  to  transfer 
the  sums  of  £2,125  and  £4  251,  profits  of  the  electricity 
and  water  undertakings  respectively,  to  the  credit  of 
the  town  improvement  fund. 

MISCELLANEOUS. 

Ham  (Surrey)  U.D.C— The  surveyor,  Mr.  R.  W. 
Hindhaugh,  has  suggested  the  provision  of  a  different 
kind  of  stall  for  the  council's  only  horse,  which  will 
not  sleep  in  its  stable  at  night,  and  consequently 
nearly  falls  asleep  while  at  work  during  the  day.  No 
doubt  consideration  was  previously  given  to  the  alter- 
rative  of  providing  a  new  horse  for  the  existing  stall. 

Wolverhampton  T.C. —  A  sum  of   £3,777  has  been 

transferred  from  the  profits  of  the  tramway  under- 
l  iking  to  the  borough  fund. 


PERSONAL. 


Mr.  T.  de  Courcy  Meade,  city  surveyor  of  Man- 
cb  -irr,  was  last  week  voted  an  increase  of  his  salary 
from  £1  200  to  £1,400  a  year. 

Mr.  W.  IT.  Eley,  surveyor  and  inspector  to  the 
Newmarket  Urban  District  Council,  has  been  granted 
an  increase  of  salary  of  £50  a  year. 

Mr.  Herbert  Crabtree.  Colne.  has  been  appointed 
surveyor  to  the  'Llamdrindod  WeWs  Urban  District 
Council  at  a  salary  of  £120  per  annum. 

Mr.  P.  R.  Gibbs,  surveyor  to  the  Cookham  Rural 
District  Council,  has  been  appointed  an  assistant 
surveyor  to  the  Worcestershire  County  Council. 

Mr.  Samuel  Charles  Baggott,  assistant  borough  sur- 
veyor of  Macclesfield,  has  been  appointed  borough 
survevor  and  waiter  engineer  in  succession  to  the  late 
Mr.  0.  W.  Stubbs. 

Mr.  J.  R.  Tread  well,  surveyor  to  the  Easthampstead 
Rural  District  Council,  has  been  granted  an  hono- 
rarium of  £25  for  past  services,  and  has  had  his  salary 
increased  by  £45  per  annum. 

Mr.  W.  I.  Hobern,  of  Jerningham-road.  New  Cross, 
London,  has  been  appointed,  out  of  eighty-four  appli- 
cants, as  clerk  of  works  for  the  Teddington  Urban 
District  Council's  sewage  disposal  extension  scheme. 
The  salary  is  £4  a  week. 

Mr.  H.  Tillstone,  borough  engineer  of  Brighton,  has 
recovered  from  a  severe  illness  from  which  he  ha-. 
been  suffering  for  some  time  past,  and  hi-  return  to 
his  duties  was  reported  with  gratification   at  the  last 

neeving  of  the  town  council 

Mr.  John  R.  Rablin,  m.am.soc.c.e.,  chief  engineer. 
Massachusetts  Metropolitan  Park  Commission,  Boston, 
Mass.,  on  March  6th  delivered  an  illustrated  lecture 
on  "  Metropolitan  Park  Systems  "  before  the  graduate 
students  in  Highway  Engineering  at  Columbia  Univer- 
sity. 

Mr.  Edwin  O.  Sachs,  chairman  of  the  Brit:sh  Fire 
Prevention  Committee,  v  1  on  Tuesday  after- 

noon by  the  President  of  the  French  Republic.  Mr. 
Sachs  presented  a  report  on  the  Paris  Fire  Preventa- 
tive Organisation  which  M.  Poincare  accepted  with 
eord;al  expressions  of  thanks. 

Mr.  Amulya  Charan  Baneriee,  of  Sheoraphuli, 
Bengal  appears  to  be  the  only  Indian  student  in  the 
lens  list  of  successful  candidates  at  the  recent  asso- 
ciate-membership examination  of  the  Institution  of 
Civil  Engineers.  He  is  an  articled  pup:l  to  Messrs. 
Henry  Adams  &  Son,  consulting  engineer-,  of  60 
Queen  Victoria-street;  London,  E.C.,  and  passed  the 
whole  examination  at  the  first  attempt. 

Mr.  J.  D.  Watson,  engineer  to  the  Birmingham, 
Tame  and  Rea  Drainage  Board,  gave  an  illustrated 
lecture  recently  on  the  history  of  the  Birmingham 
sewage  works  to  the  City  of  Birmingham  Municipal 
Officials'  Association.  In  the  course  of  his  remarks 
he  stated  that  when  the  joint  board  came  into  exist- 
ence in  1877,  the  area  of  the  land  in  their  possession 
was  260  acres;  to-day  it  is  2,956  acres. 
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Mr.  J.  Kemp,  formerly  engineer  to  the  Hampton 
Urban  District  Council,  who  became  engineer  to  the 

Water  and  Sewerage  Board,  Bi 
has  had  extremely  heavy  work  under  that  authority. 
He  designed,  and  is  now  constructing,  an  impounding 
reservoir,  with  masonry  dam,  to  hold  6,000,000  gallon- ; 
laid  about  17  miles  of  3G-in..  42-in.,  ami  48-:n.  steel 
lock-bar  water  ma  ins,  with  only  a  -ingle  leakage  in 
hough  it  was  laid  through  extremely 
rough    and    hilly    country,    the    maximum     j 

150   It.;    and  he   has    also   in  hand   4   miles    of 

y.    a    new   pumping    station    amid   plant   equal 

to  12.000,000  gallons  per-  day:    and  new   water  purifi- 

works,   including  sedimentation    and 
tion  b:i-  .--and  filters,  and  service   re  e'rvoir, 

&c.  Before  being  appointed  to  the  Water  and  S;  wer- 
age  Board,  Mr.  Kemp  served  for  three  years  as  engi- 
neer to  the  municipal  council,  and  h<  has  juisl  been 
appointed  to  the  city  engineer-hip  again,  for  five 
yearns,  at  a  salary  of  £850  per  annum.  Mr.  Kemp's 
many  friends  in  the  home  country  will  congratulate 
ham  most  cordially  on  this  recognition  of  his  abilities 
and  personal  qualities.  ' 

On  Thursday,  the  20t,h  instant,  the  works  of  .\i<  -  i  . 
•7.  &  P.  Hill,  Sheffield,  were  closed  for  the  funeral  of 
Mrs.  Hill,  widow  of  the  late  Mr.  William  Hill  found  r 
of  the  firm. 

FOR    OTHER   ADVERTISEMENTS 

Seo  End  of  Paper. 
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APPOINTMENT    OF    HIGHWAY    SURVEYOR. 


Applications  are  invited  for  the  appointment  of 
Highway  Surveyor  for  the  above  district.,  which  com- 
prises seven  parishes  with  an  area  of  27,803  acres. 
There  are  about  103  miles  of  district  roads  to  be 
superintended  and  maintained. 

Th'a  appointment  will  be  considered  a  yearly  one, 
find  the  commencing  salary  will  be  £140,  which  will, 
at  the  pleasure  of  the  Council,  and  subject  to  the 
satisfactory  performance  of  the  duties,  be  raised  £10 
annually  to  a  maximum  of  £160.  Applicants  must 
be  cyclists  or  motor-cyclists,  and  the  council  will  make 
an  allowance  towards  the  upkeep  of  a  cycle. 

The  person  appointed,  who  will  be  required  to  de- 
vote the  whole  of  his  time  to  the  duties  of  h'.s  office, 
mu  =  t  be  fully  competent  to  perform  the  duties,  to 
keen  the  accounts,  and  aenerally  to  comply  with  and 
abide  bv  the  instructions  of  the  Council.  He  must 
have  had  at  least  two  years'  experience  in  a  rural 
district. 

He  will  be  required  to  give  security  in  the  sum  of 
£100  in  some  recognised  guarantee  society  for  the 
faithful  discharge  of  his  duttes. 

Anolications  (marked  "Highway  Surveyor ") .  in  the 
candidate's  own  handwritrng,  stating  age.  previous 
occupation,  and  experience  in  the  duties,  and  accom- 
panied by  copies  of  not  more  than  three  testimonials 
of  recent  date,  mu-t  reach  me  not  later  than  the  first 
posit   on  Tuesday,  the  1st  day  of  April  next. 

Canvassing  members  of  the  Council,  either  directly 
or  indirectly,  will   disqualify  a  candidate. 
(By  order) 

WILLIAM  WEED, 

Clerk. 

Queen-street  Chambers, 
Maidenhead. 
March  19,   1913. (303) 

BOROUGH     OF     POOLE. 
Drauaht.-man    required;    salary,    £1   7s.   6d.    per 
week. 

Applications,  stating  age  and  experience,  to  be  de- 
livered to  me  not  later  than  Mondav.  April  7th. 
SAMUEL  J.  NEWMAN,  f.s.i.h.a., 
Borough  Surveyor. 
Municipal   Offices, 

Poole. (304) 

WANTED,  immediately,  in  the  office  of  a  Council 
Engineer  and   Surveyor,  two  Surveyin 
cornnvnemg   -alary.  50s.   per  week;     also    two 
ir  Assistants    enmnvnoing  salary  40s.  per  week. 
Permanency  to  suitable  men.  with  good  prospects  of 
advancement. — Box  1,228,  office  of  The  Surveyor,  24 
I  -lane    Fleet-street,   E.C. (300) 

ENGINEER,  Architectand  Surveyor (A.M.I.C.E.) , 
in  charge  of  a  large  Garden  Suburb  near  London, 
has  vacancy  for  a  pupil.    Moderate  premium.    Write, 
Box  1,225,  office    of    The  Surveyor.    24    Bride-lane, 
E.C.  (r-05. 


130ROUGH     OF     HAMMERSMITH. 
±J       BOROUGH    SURVEYOR'S    AND    PUBLIC 
HEALTH  DEPARTMENTS. 
The   Borough   Council    invite   Applications    for    the 
followSing  positions  in  the  above  Dep.arioi-  at: 
Chief     Clerk.  —  Borough      Surveyor's      Depart  >     p 
Commencing  salary  £130  per  annum,  ii   i 
annual  increments  of  £5  to  a.  maximum  of  £17o 
per  annum.    Applicant-   must    have    had    i 
rienee   in  the  supervision   and  execution  od 
clerical   work  of  a  Borough  Surveyor's   Depart- 
ment, including       i      pondence,  accounts,  &c, 
and  be  capable  shorthand  writers  and  typists 
Junior  Clerks. — 'Borough     Surveyor'-     and     Public 
Health    Departanetuts.    Commencing    ralary    £40 
per  annum,  rising  by  annual  increments  0        ■ 
to   a  maximum  of  £6.3  per  annum.    PreiV, 
will   be   given   to   applicants  of  good  education 
and  possessing  a  knowledge  of   shorthand    and 
typewriting. 
Applications,    on    Forms   to    be   obtained    from    Ihe 
undersigned,  giving  full  particulars  of  qualification 
and  experience,  together  with  copies  of  not  mo  e  than 
three  recent  testimonials,  to  he  delivered  at  the  Town 
Hall    not    later    than    10     a.m.    on    Monday,    the    7th 
April,    1913,    endorsed    "Borough     Surveyor's     Chief 
Clerk,"     "Borough      Surveyor's     Junior     Clerk,''      or 
"  Junior  Olerk,  Health  Department,"  as  the  caste  may 
be. 

LESLIE   GORDON, 

Town  Olerk. 
Town  Hall.   Hammersmith,  W. 

March  25,  1913.  (306) 

pHELTENHAM  RURAL  DISTRICT  COUNCIL. 
^  PRESTBURY   SEWERS. 

The  above  Council  invite  Tenders  for  the  following 
Contracts' :  — ■ 
No.  1. — The  Provision,  Laying  and  Jointing  of  about 
3,900   yards  of  15-inch,    12-iinch   and   9-inch 
Stoneware  Pipe  Sewers,  together  with  Man- 
holes and  Lampholes;   also  the  Conversion 
of  certain  existing  Sewers  into  Storm-water 
Drains  and  other  incidental  Works. 
No.  2. — Connecting  about  20  Houses  to  Sewers  and 
Storm-water    Drains    and    other    incidental 
Works. 
Drawings  may  be  seen,  and  Specifications,  Bills  of 
Quantities   and    Form    of    Tender    obtained,   at    the 
Offices  of  the  Engineers,  Messrs.   Phillott  &  George. 
31    Promenade,    Cheltenham,    between    the    horn-    of 
10  a.m.   and  5  p.m.   (Saturdays  between  10  a.m.  and 
1  p.m.),  on  payment  of  a  deposit  of  £1  Is.,  which  will 
be  refunded  on  the  receipt  of  a.  bond-fide  Tender  and 
the  return  of  all  documents. 

The  Contractor  will  be  required  to  sign  a  Contract 
and  to  give  satisfactory  security  for  proper  perform- 
ance of  the  work. 

Sealed  Tenders,  endorsed  "  Prestbury  Sewers,''  to 
be  delivered  at  my  Office  not  later  than  16th  April, 
1913. 

The  Council  do  mot  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

GILBERT  McTLQUHAM, 
Clerk  to  the  Cheltenham  Rural  District  Council. 


Essex-place,  Cheltenham. 
March  27,  1913. 


(301) 


THOROUGH     OF     CHARD. 
-°  CATTLE  MARKET. 

The   Cotrporatfion    invite  Tenders   for   Laying  about 
1,281  square  yards  of  Concrete  in  situ  Paving,  Supply- 
ing and  Erecting  certain  Fencing,  and  other  ini 
Works  in  connection  with  the  Laying-out  for  Market 
purposes  the  Market  Field,  Fore-street,  Chard. 

The  Drawings  may  be  seen,  and  General  Conditions, 
Specification,  Bill  of  Quantities,  and  Form  of  Tender 
obtained,  at  my  Office  on  and  aJfcer  Wednesday  next, 
the  2nd  prox.,  on  payment  of  a  deposit  of  Two 
Guineas,  which  will  be  returned  on  the  ivceipt  of 
a  bond-fide  Tender  and  of  all  the  documents. 

Sealed  Tenders,  endorsed  "Cattle  Market,"  must 
reach  the  Town  Clerk  not  later  than  10  o'clock  on  the 
morning  of  Thursday,  the  10th  day  of  April,  1913. 

The  Council  will  not  be  bound  to  accept  the 
'i   any  Tender. 

ERNEST  W.  HEARN,  O.K., 

Borough   Engineer. 

Guildhall,  Chard. 

March    27,   1 
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SOME    IMPORTANT    FACTS    AND    DATES. 


[The  following  notes  are  from  a  paper  in  the  January-February  issue  of  the  "Professional  Memoirs" 
of  the  Corps  of  Engineers,  United  States  Army,  and  Engineer  Department  at  Large.  This  paper  is  trans- 
lated from  the  French  of  M.  Campredon,  and  brought  up  to  date,  1912,  by  the  translator,  Major  F.  A. 
Mahan,  the  original  having  appeared  in  1895.  The  matter  is  that  under  the  heading  "Service  of  the 
ponts  et  Chaussees,"  a  part  of  M.  Campredon's  paper,  which  was  on  the  "Organisation  des  Services  de 
Travaux  Publics  en  France."]  


Tlhe   principal   steps    towards    the    organisation    of 

tin'  present  day  were:  The  creation  of  the  office  of 
Grand  Voyer  of  France.,  in  1599,  this  officer  having 
charge  of  the  construction  and  police  of  road-  and 
streets;  the  formation  of  the  General  Direction  of 
the  Ponts  et  Chaussees,  in  1715;  the  foundation  of 
the  School  of  Ponts  et  Chaussees  in  1745;  the  re- 
organisation of  the  Corps  in  1790;  the  creation  of  the 
Department  of  Public  Works  in  1830;  and  its  re- 
organisation in  1839.  A  tendency  towards  decentrali- 
sation appeared  in  the  law  of  May,  1836,  and  became 
more  and  more  marked  in  subsequent  Acts,  1866, 
1871,  and  1884.  This  decentralisation  has-  thrown  upon 
the  departments  and  the  communes'  a  part  of  the 
work  previously  done  by  the  State.  [This  tendency 
is  called  "retrograde"  by  M.  Campredon,  but  is  un- 
doubtedly a  sign  of  vitality,  and  a  similar  tendency 
in  other  countries  points  to  the  soundness  of  the 
principle  of  allowing  local  authorities  to  have  a  large 
share  in  highway  administration.] 

In  France,  as  in  Great  Britain,  the  loads,  left  by 
Roman  civilisation  were  allowed  to  fall  into  decay, 
and  although  there  are  signs  that  the  subject  of 
communications  received  some  attention  in  'the  reign 
of  Charlemagne,  there  is  no  evidence  that  anything 
was  done  towards  the  establishment  of  lines  of  com- 
munication during  the  tenth  and  eleventh  centuries, 
nor  until  towards  the  end  of  the  twelfth  century.  It 
was  at  that  period,  in  the  reign  of  Philip  Augustus, 
that  the  awakening  of  national  vitality  led  I"  fehe 
carrying  out  of  work  on  communications,  including 
the  reconstruction  of  bridges,  roads,,  and  (passages,  a 
term  used  of  unclassified  roadways  opened  by  private 
individuals,  who  are  bound  to  keep  them  up.  [Corre- 
sponding, apparently,  to  our  ratione  tenures  roads.] 
Such  work  was  done  by  religious  orders.,  the  must 
celebrated  of  which  was  the  order  of  the  Pontiff 
Brothers  (Pontifex,  bridge  builder),  one  of  whom. 
Saint  Benezet,  built  the  bridge  at  Avignon  (1177-1185). 
The  Notre  Dame  bridge  at  Paris  was  built  in  1500  by 
a  Franciscan  monk,  Brother  Nicolas ;  the  bridge  at 
Maastricht  and  the  Tuilleries  bridge  by  a  Dominican, 
Brother  Romain.  The  funds  were  derived  from 
bridge  and  road  tolls,  and  charges  for  bait,  as  well 
as  from  pious  gifts  and  subsidies  from  the  Royal 
treasury,  or  some  share  of  the  salt  tax  or  other  funds 
collected  for  the  State.  Such  funds,  were  often  mis- 
appropriated, and  royal   edicts    of   those    days    often 

included  such  admonitions  as:   "We say,  declare 

and  order,  will,  and  it  so  pleases  us,  of  our  own 
motion,  sure  knowledge,  full  power  and  royal  autho- 
rity, that  all   and  every   of  the  moneys  of  the   tolls 

aforesaid be  employed  for  the  repairs  of  bridge-:, 

roads,  ferries  and  paths  of  places  and  defiles  at  which 
the  isaid  tolls  are  taken,  so  that  people  can  pass  there, 
go  and  come  in  safety,  without  danger,  inconveni- 
ence and  injury  to  persons,  mounts,  provisions,  mer- 
chandise, and  other  goods."  But  in  spite  of  frequent 
edicts  of  this  kind,  funds  were  continually  being 
diverted  from  their  proper  purpose. 

THE    SEVENTEENTH     CENTURY. 

From  the  beginning  of  the  sixteenth  century  the 
Royal  authority  grew  firmer,  and  in  1599  was  created 
the  office  of  Grand  Voyer  of  France,  whose  chief 
duties  were  to  keep  himself  informed  as  to  all  the 
tolls  levied  for  public  works,  and  to  visit  works,  and 
the  sites  of  proposed  works.  Clearly  such  control 
could  not  in  those  days  be  really  effective,  but  con- 
siderable progress  was  made.  In  1607  the  exchequer 
contributions  to  public  works  amounted  to  870,000 
liyres,  or  about  £36,000,  but  most  of  -such  annual  con- 
tributions were  devoted  to  navigable  waters.  An 
edict  of  1621  put  the  control  of  road  tolls  into  the 
hands  of  the  treasurers  of  France,  and  an  edict  of 
1626  suppressed  the  office  of  Grand  Voyer,  leading  to 
decentralisation.    Highways,  bridges  and  ferries  were 


neglected    and,   fell   into    decay,    but   navigation    was 
bettex  looked  after. 

In  the  reign  of  Louis  XIV..  Colbert,  who  was  the  first 
Minister  to  hold  the  title  of  Controller-General  of 
Finances,  attached  great  importance  to  the  develop- 
ment of  highways,  and  appointed  "  intendanfs "  in 
the  different  districts,  who  had,  among  other  duties, 
the  administrative  and  technical  charge  of  road=  an<l 
bridges,  financial  and  legal  matters  being  in  the 
hands  of  the  Treasurers  of  France.  Tolls  continued 
to  be  the  main  source  of  income,  but  abuses  connected 
with  their  management  were  suppressed.  The  share 
of  tihe  cities  in  road  maintenance  was  increased  as 
the  system  developed,  funds  being  derived  from  the 
ordinary  "octroi"  duties,  or  from  special  duties  of 
the  same  kind.  The  personal  service  tax  was  insti- 
tuted in  some  provinces,  and  became  general  half  a. 
century  later.  During  the.  last  years  of  the  reign  of 
Louis  XIV..  a  period  of  wars  and  political  difficul- 
ties and  abuses  reappeared,  and  the  great  road-  and 
-   were  abandoned  to  their  fate. 

THE    EIGHTEENTH    CENTl'Kl 

In  1712  an  attempt  was  made  to  reorganise  the 
personnel  of  the  Ponts  et  Chaussees,  and  persons 
described  as  "  Architects  to  the  King  "  were  appointed 
to  the  number  of  twenty-two,  eleven  inspectors-general 
being  added  to  the  organisation  in  the  following  year. 
These  arrangements  came  to  an  end  a  few  years  later. 
In  this  period  the  art  of  engineering  does  not  seem 
to  have  advanced,  the  persons  charged  with  engineer- 
ing work  having,  in  some  cases,  rather  tlhe  qualifica- 
tions of  builders  of  palaces  than  of  engineers. 

The  personnel  of  the  Ponts  et  Chaussees  was  re- 
organised, and  in  1716  the  coTps  definitely  known  by 
that  title  was  formed.  There  was  one  inspector- 
general  and  one  architect  first  engineer,  and  there 
were  three  inspectors  and  twenty-one  engineers.  The 
organisation  lasted  through  the  eighteenth  century, 
the  beist-known  member  of  it  being  the  famous  road 
maker  Tresaguet.  The  engineers  found  it  necessary 
to  make  a  determined  agitation  in  order  to  secure 
suitable  and  punctually  paid  salaries.  Considerable 
improvements  were  effected  during  this  period.  In 
1724  regulations  for  traffic  were  made,  restricting  the 
number  of  horses  used  to  draw  a  two-wheeled  cart. 
Larger  sums  were  devoted  to  public  works,  derived 
in  part  from  special  taxes,  and  closer  supervision 
was  exercised  over  finances.  Large  bridges  were 
built,  many  of  them  of  timber,  and  the  art  of  the 
engineer  developed  considerably.  In  1738  the  system 
of  personal  service  was  made  general— a  serious  factor 
in  the  political  troubles  that  followed.  The  office  of 
"  conducteur "  was  instituted,  these  officials  coming 
next  under  the  engineers  as  at  the  present  day.  [The 
term  conductor  is  still  in  use  in  British  India,  and 
the  office  is  similar.]  In  1744  an  office  of  draughtsmen 
was  formed  in  Paris  by  Trudaine.  and  soon  developed 
into  a  school  for  engineers;  and  informal  meetings, 
called  together  by  the  same  official,  formed  the  basis 
of  the  general  council  of  the  Ponts  et  Chaussees.  In 
1750  the  number  of  engineers  was  raised  to  twenty- 
five,  and  the  kingdom  was  divided  into  four  parts, 
each  under  an  inspector.  A  chief  engineer  and  the 
director  of  the  school  of  engineers  were  placed  at  the 
head  of  the  service.  There  were  sub-inspectors,  sub- 
engineers,  controllers  of  works,  conductors  and 
"  picqueurs."  In  1762  definite  rules  were  laid  down 
regarding  specifications  and  contracts.  Between  1733 
and  1769  many  great  bridges  were  built,  and  it  can 
be  said  of  these  that  they  "were  more  the  works  of 
a  school"  than  those  of  single  builders,  the  plans 
and  specifications  being  discussed  by  the  genera.l 
assembly.  During  this  period  the  annual  budget  of 
the  Ponts  et  Chaussees  rose  to  between  3,000,000  and 
4,000,000  francs.  To  Turgot  belongs  the  credit  for 
making  a  change  permitting  of  the  commutation  of 
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personal  service;  he  obtained  approval  of  his  method 
in  1766,  and  in  1787  personal  service  was  suppressed 
in  the  district  of  Limoges.  In  twenty-five  years  some 
250  miles  of  road  were  made  in  that  district,  and 
were  maintained  in  good  condition.  In  1783  the  eogi- 
•'  the  Paris  district  were  assimilated  to  the 
general  body  of  the  department,  and  the  number  of 
inspectors-general  was  raised  from  four  to  five.  In 
17S6  the  number  of  inspectors  was  increased  from 
fifty  to  sixty,  and  the  sub-engineers,  of  whom  there 
were  seventy-two  in  the  year  1771,  numbered,  in  1784, 
no  leas  than  124.  Though  Turgot  succeeded  in  doing 
away  with  personal  >ervice  in  1766,  it  was  revived  in 
1776  by  his  successor,  but  never  reached  its  previous 
dimensions,  and  was  greatly  improved.  During  the 
period  from  1769  to  1789  there  were  serious  administra- 
tive difficulties,  a  notable  example  being  that  afforded 
by  the  struggle  between  the  Parlement  of  Guienne  and 


MOTOR  ROAD  ROLLERS. 


The  accompanying  illustration  shows  Ba-rford  & 
Perkins'  latest  pattern  motor  road  roller.  It  will  be 
observed  that  this  roller  is  fitted  with  extra  large 
front  roller  cylinders.  This  alteration  has  been 
found  to  be  an  advantage  when  rolling  tar-maeadam 
and  so  forth. 

This  particular  machine  weighs  about  6J  tons  empty 
and  8-j  tons  full.  Both  front  and  back  cylinders  are 
made  to  hold  water-ballast.  The  roller  is  fitted  with 
water-spraying  arrangements  connected  to  both  front 
and  back  cylinders.  Petrol  is  used  for  starting,  and 
the  roller  can  be  run  for  the  rest  of  the  day  on 
paraffin. 

A  roller  exactly  as  illustrated  has  already  been 
bought  and  put  into  use  by  the  Taroads  Syndicate, 


Barford    and    Perkins'    Latest   Pattern  Motor  Road  Roller. 


the  intendant  of  the  Bordeaux  district,  which  lasted  for 
ten  years.  In  1786  it  was  decreed  that  the  conversion 
of  personal  service  into  a  money  tax  (the  present-day. 
hould  be  tried  for  three  years,  and  in  1787 
;  kind  was  made  absolute.  In  this  period 
of  twenty  years  important  advances  were  made  in 
road-metalling,  particularly  under  the  influence  of 
Tresaguet's  principles,  and  by  the  use  of  the  road 
roller  invented  by  Cassart.  A  decree  of  1781  turned 
over  to  tii  all  the  streets  and  avenues  within 
their  jurisdiction,  and  in  1783  it  was  laid  down  that 
property  owners  should  have  a  period  of  six  months' 
grace  for  filing  claims  respecting  properly  acquired 
for  road  making. 

Public  Health  Law  (By  Sydney  G.  Turner.  St. 
Bride's  Press,  Limited,  24  Bride-lane,  Fleet-street, 
E.C.  Price  10s.  6d.  nett).— A  manual  for  municipal 
and  county  engineers  and  surveyors,  town  clerks, 
clerks  to  district  councils,  and  other  officers,  and  to 
members  of  local  authorities.  The  book  is  designed 
to  be  specially  useful  to  officials  in  the  preparation 
of  reports  and  in  the  administration  of  the  law,  and 
to  members  of  local  authorities  in  the  discharge  of 
their  public  duties.  It  is  also  of  value  to  students 
preparing  for  examinations  as  municipal  engineers 
and  in  public  health  law.  The  subjects  treated  of 
from  a  legal  point  of  view  include  the  meaning  of 
"sewer"  and  "drain,"  sewage  disposal,  sanitary 
fittings,  river  pollution,  infectious  diseases  and  hos- 
pitals, new  streets  and  buildings,  private  streets, 
highways,  open  spaces,  markets,  slaughter-houses, 
housing,  &c.  This  is,  we  believe,  the  first  time  these 
matters  have  been  dealt  with  each  in  a  separate 
chapter,  which  makes  the  book  easy  for  reference. 
There  are  no  reprints  of  Acts  in  extenso,  but  under 
each  topic  are  given  the  Acts  and  clauses  which  refer 
to  it.  .  .  .  We  should  say  the  work  ought  to  occupy  a 
place  in  every  sanitary  authority's  office.— Local 
Government  Journal. 


of  Victoria-street,  Westminster.  The  County  Councils 
of  Esisex  and  Gloucestershire  have  also  bought  Bar- 
ford  &  Perkins'  motor  rollers  quite  recently. 


Profitable  Municipal  Undertakings.  —  From  muni- 
cipal undertakings  Wolverhampton  benefits  this  year 
to  the  extent  of  lOd.  in  the  £  off  the  rates. 

"The  Civic  Engineer's  Who's  Who."— The  first  issue 
of  "The  Civic  Engineer's  Who's  Who"  (London:  St. 
Bride's  Press,  Limited,  24  Bride-lane,  E.C,  2s.  6d. 
nett)  gives  wonderfully  complete  lists  of  the  engineer- 
ing officials  of  England  and  Wales.  For  a  first  issue 
it  is  very  creditable. — Glasgow  Herald.  • 

Worn  Tram-rails:  Coroner's  Views.— At  the  inquest  at 
Westminstjesr  on  Saturday  on  James  Cox,  a  coffee-stall 
attendant,  the  evidence  showed  that  about  2  a.m.  on 
the  20 fh  hist,  he  was  driving  his  stall  along  Vauxhall 
Bridge-road  when  the  wheels  skidded  oai  the  tram- 
rails  near  the  terminus.  The  stall  struck  a  refuge, 
throwing  tin'  man  into  the  street,  -and  the  stall  went 
over  him.  It.  was  stated  that  the  tram  rails  were  worn 
down  and  the  flange  projected  an  inch.  Mr.  John 
Willing,  the  permanent-way  engineer  to  the  London 
County  Council,  said  the  wear  of  the  raiite  was  \  in., 
but  the  coroner.  Mr.  Ingleby  Oddie,  said  he  had 
examined  the  place  and  was  inclined  to  agree  with 
two  previous  witnesses,  that  it  was  about  lin.  Wit- 
agreed  with  the  coroner  that  the  condition  of 
the  rails  where  the  trams  were  stopping  was  dan- 
gerous, and  said  the  rails  would  be  taken  out  hi  a  few 
weeks.  Upon  being  pressed  by  the  coroner,  witness 
admitted  the  accident  was.  caused  by  the  rails  being 
worn  down,  and  they  ought  to  be  replaced.  The  rails 
at  frhw  point  had  been  scheduled  for  repair  shortly. 
The  coroner  said  this  was  the  kind  of  accident  against 
which  vehicles  ought  to  be  protected.  These  lines 
were  pud  down  under  statutory  powers,  and  they 
<  uelil.  to  be  kept  in  such  a  condition  that  they  would 
not  be  dangerous. 
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BARNSLEY   SEWAGE  WORKS. 


VISIT   OF   YORKSHIRE   STUDENTS. 

The  Barnsley  Sewage  Works,  which  were  completed 
three  years  ago  at  a  total  cost  of  about  £37,500,  and 
are  considered  to  be  among  the  finest  in  the  country, 
were  visited  last  week  by  a  number  of  students  in 
Yorkshire  of  the  Institution  of  Civil  Engineers.  The 
party,  who  were  accompanied  by  the  chairman  of  the 
Sewage  Works  Ctammifttee  (Councillor  England),  Coun- 
cillor Chapped,  Councillor  White,  Mr.  C.  F.  Wike 
(city  surveyor  of  Sheffield)  and  Mr.  E.  W.  Dixon  (chief 
waterworks  engineer  to  the  Harrogate  Corporation). 
were  conducted  over  the  works  by  Mr.  J.  H.  Taylor, 
\i. inst. en.,  borough  surveyor  and  waterworks  manager 
of  Barnsley,  and  engineer  lor  the  work;  and  Mr.  H. 
Taylor  (deputy  surveyor). 

The  system  of  the  disposal  of  the  <iry-weather  flow 
of  1,250  000  gallons  per  clay  was  explained  in  detail 
from  the  conveyance  of  the  sewage,  both  from  the 
high-level  districts  and  the  low-level,  to  its  final  treat- 
ment in  the  tanks  and  the  series  of  nine  circular  per- 
colating filters,  eight  of  which  are  100  ft.  in  diameter 
by  6  ft.  deep,  and  the  other  120  ft.  by  6  ft.  The  tank 
effluent  is  distributed  on  to  the  filters  by  nine  four- 
armed  sprinklers,  while  the  subsequent  effluent  is 
passed  through  humus  tanks  and  secondary  filters 
before  reaching  the  river  Dearne. 

A  small  hydraulic  and  electrical  power  plant  has 
recently  been  installed  near  the  outfall  of  the  hydraulic 
main  at  Lund  Fields,  consisting  of  a  water  turbine  of 
H-horse  power,  which,  it  was  explained,  is  worked  by 
the  sewage,  direct,  coupled  to  a  small  dynamo  wlith 
electrical  batteries,  and  the  tanks  and  offices  are 
lighted  with  electric  lamps.  The  Lund  Hill  smallpox 
hospital  in  the  vicinity  is  also  lighted  by  electrical 
lamps  from  the  same  batteries,  displacing  oil  lamps 
which  were  formerly  used,  there  being  no  gas  laid  on 
in  the  district. 

At  the  conclusion  of  the  inspection  thanks  were 
expressed  to  Mr.  Taylor. 


INSTITUTION  OF   MUNICIPAL  AND  COUNTY 
ENGINEERS. 


PORT   OF   LONDON   ENGINEERSHIP. 


MR.  C.   R.   S.   KIRKPATRICK   APPOINTED. 

Mr.  Frederick  Palmer,  c.i.e.,  m.inst.c.e.,  who  has 
ih-T  resigned  the  position  of  chief  engineer  to  the 
Port  of  London  Authority,  im  order  to  enter  into 
partnership  with  Sir  Alexander  Eendel,  is  to  be  suc- 
ceeded by  Mr.  C.  E.  S.  Kirkpatrick,  m.ixst.ce  .  the 
chief  assistant  engineer,  and  a  former  city  engineer 
of  Newcastle,  while  Mr.  Palmer  has  been  retained  in 
the  capacity  of  consulting  engineer. 

The  Port  Authority  are  entering  on  a  gigantic  task, 
and  Mr.  Palmer's  "  Proposals  for  the  Improvement 
and  Extension"  of  dock  accommodation  in  the  Port 
of  London,  submitted  to  the  Authority  in  January. 
1911,  involve  in  their  entirety  an  expenditure  of 
£14,000,000.  The  first  programme  advocated  by  Mr. 
Palmer,  and  estimated  to  cost  over  £4,000  000,  was 
immediately  entered  upon.  Contracts  extending  to 
over  £2,500,000  have  b(  en  made,  and  these  works  are 
now  in  progress. 

Mr.  Palmer's  entry  into  partnership  with  Sir 
Alexander  Eendel,  k.c.ie.,  the  eminent  consulting 
engineer,  under  the  name  of  Eendel,  Palmer  &  Tritton, 
is  interesting,  observes  the  N ewdastle  Daily  CAronifle, 
inasmuch as  his  first  appointment  to  India  was  made 
on  Sir  Alexander  Bender's  selection,  and  that  he  suc- 
ceeds in  the  firm  his  old  chief  in  India,  Mr.  F.  E. 
Robertson,  Mr.  C.  R.  S.  Kirkpatrick,  Mr.  Palmer's 
>\  hi-  b  Bin  as  ociated  with  him  throughout 
in  the  preparation  of  the  proposals  and  conduct  of 
the  works  entered  upon. 


SEA-COAST  EROSION For  a  very  complete  and  in- 
expensive library  on  the  cause,  prevention  and  repair 
of  coast  erosion  the  following  three  works  arc  recom- 
mended: "Coast  Erosion  and  Foreshore  Protection," 
by  John  S.  Owens,  M.D.,  Assoc. M. Inst. C.E.,  F.R.C.S., 
and  Cerald  0.  Case  (price  7s.  6d.,  post  free  7s.  I0d.), 
with  numerous  illustrations  and  diagrams;  "Sea- 
Coast  Erosion  and  Remedial  Works,"  by  R.  C,  Allanson- 
Winn,  M.Inst. C.E.I,  (price  1s.,  po3t  free  1s.  id.);  and 
"  Erosion  of  the  Coast  and  its  Prevention,"  by  F.  W.  S. 
Stanton,  Assoc. M.lnst.C.E.,  F.S.I,  (price  3s.,  post  free 
3s.  2d.),  with  numerous  maps  and  other  illustrations. 
The  publishers  are  the  St.  Bride's  Press,  Limited, 
24  Bride-lane,  Fleet-street,  London,  E.C. 


President — Mr.  R.  J.   Thomas,   m.inst.c.e. 
County   Surveyor,   Buckinghamshire. 


COUNCIL    MEETINC:    OFFICIAL     REPORT. 

At  a.  meeting  of  the  council  held  at  the  offices  of 
the  Institution,  No.  92  Victoria-street,  Westminster, 
S.W.,  on  Saturday,  March  15th,  there  were  present : 
Messrs,  R.  J.  Thomas  T.  W.  A.  Hayward,  J.  W.  Cock- 
rill,  J.  L.  Redfern.  W.  Stubbs,  G.  F.  Carter,  J.  P. 
Barber.  W.  H.  Prescott,  W.  N.  Blair,  E.  B.  Martin. 
E.  R.  Matthews,  E.  P.  Hooley,  J.  S.  Pickering 
T.  Moulding,  J.  Paton,  A.  E.  Collins.  W.  Harpur.  . 
H.  T.  Wakelam,  C.  F.  Wike,  O.  E.  Winter,  N.  Scoirgie, 
Ihoonas  Coir  (secretary),  and  H.  A.  Giles  (assistant 
secretary). 

Elected  as  Members.— Messrs.  H.  L.  Bottomley, 
assistant  borough  engineer.  Brighouse :  J.  Barker, 
burgh  surveyor,  Dumfries;  J.  Edey,  sufvewi  to  the 
St.  Neoitis  Urban  District  Council;  ('.  Wat -no,  -in- 
veyoi  to  the  Ambleside  Urban  District  Couneit; 
H.  M.  Driver,  surveyor  to  the  Tadcas*er  Eurad  Dis- 
trict Council;  G.  E.  Marsh,  -district  main  road  sur- 
veyor, Dorset  County  Conned;  H.  L.  Baker,  deptfty 
borough  surveyor.  East  Ham;  J.  Nuttall,  surveyor  erf 
highways,  Hunsflet  Eural  District  Council;  F.  Weeber,. 
surveyor  to   the  Horn  castle   Urban  District   Council; 

D.  H.  Steward,  main  road  surveyor,  Norfolk  County- 
Council,  Aylsham  district ;  J.  W.  Witts,  chief  engi- 
neering assistant,  Leeds;  H.  V.  Lynam,  surveyor  to 
the  Al-iager  Urban  District  Council;  F.  W.  Gredg,, 
eb  of  a  si  baht  to  county  surveyor,  Kent:  H.  D. 
Austen,  general  assistant  to  borough  engineer,  Ful- 
ham;  G.  H.  Stevenson,  highway  surveyor,  ShifnaJ 
Rural  District  Council;  J.  A.  Waddell,  burgh  sur- 
veyor, Burntisland;  P.  A.  Watford,  surveyor  to  the 
Claypole  Eural  District  Council ;  M.  E.  W.  Fitzgerald^, 
surveyor  to  the  W'annley  Eural  District  Council; 
B.  H.  Cole,  deputy  borough  surveyor.  Darlington;, 
and  C.  E,  Rivers,  borough  engineer  and  surveyor, 
Harrogate. 

Elected  as  Associate  Members.  —  Messrs.  F.  G. 
Coates,  assistant   engineer,  Sand'own;,    t-le  of  Wight; 

E.  J.  P.  Bedford,  assistant  surveyor.  Cleekheaton 
Urban  District  Council;  C.  C.  Kidd,  engineering 
assistant,  Southend-on-Sea  ;  J.  J.  Barnes,  junior  sur- 
veyor to  county  surveyor,  East  Sussex,  Lewes;  and 
S.  S.  Small,  assistant  engineer  and  surveyor  to  the; 
Leigh-on-Sea    Urban   District    Council. 

Elected  as  Students.  —  Messrs.  A.  G.,  Ai  Davie-,. 
a  -i-tanl  surveyor,  Richmond  Corporation ;  A.  J.. 
King,  borough  surveyor's  office,  Devizes;  P.  C' 
McQueen,  borough  surveyor's  office,  Beccles;  T.  O. 
Gui'lbert,  assistant  surveyor  to  State  surveyor, 
Guernsey;  and  H.  M.  Richardson,  surveyor's  office. 
Cowe.s  (Isle  of  Wight)  Urban,  District  Council. 

Transfer  from  Associate  Member  to  Member.— Mr. 
P.  C.  Woodhall,  borough  surveyor,   Blandford. 

Transfer  from  Irish  Affiliated  Member  to  Member.— 
-Mr.  ,J.  J.  Noonan,  county  surveyor,  North  Riding, 
County  Mayo. 

Transfer  from  Scottish  Affiliated  Member  to  Mem- 
ber.— Mr.  E.  Drurnmohd,  county  road  surveyor, 
Paisley. 

The  council  learnt  with  regret  of  the  deaths  of  Mr. 
T.  T.  Allen  and  Mr.  J.  Proctor. 

ARBITRATION    CLAUSE. 

Certain  objections  raised  by  the  National  Federa- 
tion of  Building  Trades  Employers  were  considered. 
On  the  recommendation  of  the  committee  the-  council 
adhered  to  the  resolutions  set  forth  in  the  last  annual 
report,  agreeing,  however,  to  the  deletion  of  Clause  N, 
referring  to  the  issue  of  certificates  relating  to  pay- 
ments to  the  contractor. 

The  request  of  the  Association  of  Bituminous  and 
other  Paving  Material  Manufacturer.-,  for  the  altera- 
tion of  the  Arbitration  Clause  in  general  use  in  con- 
tract;, prepared  for  municipal  bodies  in  cennec 
with  the  supply  of  bituminous  paving  material-  was 
considered.  The  council  were  unable  to  accede  to 
the  request. 

The  request  of  the  Builders'  Merchants.  Alliance, 
Limited,  for  the  insertion  of  a  strike  clause  to  be 
inserted  in  all  contract  forms  was  agreed  to.  The 
request  for  the  afltenation  of  the  Arbitration  Clause 
in  general  use  in  contracts  prepared  for  municipal 
bodies  was  not  agreed  to.    The  request  that  a  clause 
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relating  to  payment  for  loss  or  hire  of  sacks.  &c, 
should  be  inserted  in  contract  forms  was  not  agreed 
to,  the  council  being  of  opinion  that  the  suggested 
clause  was  not  one  which  should  be  included  as  a 
general  clause  in  a  contract,  inasmuch  as  it  related  to 
details  which  should  be  dealt  with  in  each  Base  a 
circumstances  may  require. 

NEW    HOME    OF    THE     INSTITUTION. 

The  New  Offices  Committee  reported  the  comple 
Hon  of  the  removal  to  92  Victoria-street,  where  the 
accommodation  comprises  a  commodious  council 
chamber  and  three  separate  committee  rooms.  The 
committee  were  voted  the  hearty  thanks  of  the 
council  for  their  labours.  and  were  requested  to  com- 
plete the  furnishing. 

INTERNATIONAL     ROADS     CONGRESS,     1913. 

A  letter  from  Irish  local  authorities  a.3  to  the 
appointment  of  delegates,  to  the  Roads  Congress  was 
referred  by  the  council  to  the  delegates  of  the  insti- 
tution serving  upon  the  Roads  Congress  Committee. 

ENGINEERING    STANDARDS    COMMITTEE. 

Mr.  E.  J.  Elford  was  elected  as  an  additional  repre- 
sentative of  the  institution  on  the  Sub-committee  on 
Tramway  Rails.  Mr.  A.  E.  Collin©  was.  elected  as 
representative  of  the  institution  on  the  Sub-commit  tee 
on  Tyres,  Axles  and  Springs. 

DISTRICT    COMMITTEES. 

Tlie  council   resolved  to  invite  each   district     en  re- 
tary  to  send  in  a  abort  report  of  the  year's  work  in 
their   respective  districts,  so  that  it   may   be    ineor- 
lited  with  the  council's  annual  report. 

MUTUAL    DEFENCE    FUND. 

The  council  resolved  to  ask  each  district  secretary 

bring   the   question  of  the  establishment   of   tine 

Defence  Fund  before  the  members  of  the  institution, 

and   to   forward  to  headquarters  the  opinion  of    the 

districts  with  regard  to  this  matter. 

HOUSING    AND    TOWN    PLANNING     CONFERENCE. 

It.  was  resolved  that  the  delegate's  fee  for  the  con- 
ference to  be  held  at  Great  Yarmouth  in  July  next 
ittjth  to  19th  inclusive)  should  be  fixed  at  one  guinea. 
The  liel  ol   1   -         already  promised  was  approved. 

AMSTERDAM    VISIT. 

The  programme  tor  a  Whitsuntide  visit  to 
Amsterdam  was  approved  and  otrflered  to  be  issued 
to  members. 

NEW    COUNCIL. 

The    K>rutineeais   reported  the  following  election 
the  council  for  1913-14:— 

President:   Mr.  J.  W.  C'ockrill  (Great  Yarmouth). 

Vice-presidents:  Messrs.  T.  W.  A.  Hay  ward  (Bat- 
,)..!.  8.  Pickering  (Cheltenham),  and  H.  T.  Wake- 
Lam  (Middlesex  County). 

Honorary  Treasurer:    Sir  James  Lemon. 

Honorary  Secretary:   Mr.  Cbas.  Jones. 

Ordinary  Members  of  Council:  Messrs.  .1 .  Patten 
Barber  (Islington),  W.  N.  Blair  (St.  Pancrais),  J.  A. 
Brodie  (Liverpool),  J.  S.  Brodie  (Blackpool),  G.  F. 
Carter  (Croydon),  A.  E.  Collins  (Norwich),  W.  Hatpin 
(Cardiff),  W.  T.  Lancashire  (Leeds),  H.  E.  Stilgoe 
(Birmingham),  and  C.  F.  Wike  (Sheffield). 

The  secretary  was  instructed  to  issue  the  district 
nomination  forms,  together  with  the  foregoing  list,  bo 
all  mem  be  11s  entitled  thereto. 

Ait  the  conclusion  of  the  council  meeting  the  pre 
ned  the  members'  to  lunch  in  the  new 
offices. 

VISIT   TO   AMSTERDAM   AND   THE   HACUE,    WHITSUNTIDE. 

Arrangements    have   now  been   completed   for    the 
visit  of  the  institution  to  Amsterdam  and  The  Hague 
in  May  next. 
Ladies  are  especially  invited  to  attend  thi-  m<       e 
Messrs.   Cook,   in   whose  hands   are  the   detail-    ol 
travelling  and  hotel  accommodation,  state  that  hotel 
onxmodation  is  already  becoming  very  limited,  and 
it.  is   necessary  to  definitely  secure  rooms  forthwith, 
ho  desire  accommodation  to  be  reserved  for 
them  should  send  name  of  hotel  selected,  and  deposit 
of  £1  per  passenger,  direct  to  Conducted  Tours  De- 
partment, Messrs.  Thomas  Cook  &  Son,  Ludgate-oireus, 
Lou  not    later    than   April   5th  ;     ih 

a  .  being  payable  nearer  the  date  of 

Railway  tickets  to  and  from  London  (over  3D  miles) 
be  supplied  by  \l       re.  Cook  at  a  fare-a-nd-a-ihird 


Programme. 

Thursday,  May  St/,. 

Leave  London  (Liverpool-street  Station)  at  8.30  p.m.. 
via    Harwich   and   the   Hook  of  Holland. 
Friday ,    May    9th. 
Arrive    at    the    Hook    of    Holland    and    proceed     to 

Amsterdam,  arriving  7.30  a.m. 
12.4f)  p.m. — Carriages  leave  hotels, 
l.o  p.m. — Reception  at  the  town  hall  by  the  Burgo- 
master and  Aldermen  of  Amsterdam. 
1.25  p.m. — Leave  the  town  hall. 

1.30  p.m. — Arrive  at  the  Exchange,  where  the  party 
will  be  received  by  Mr.  A.  W.  Boss,  the 
Director  of  Public  Works,  who,  with  Mr. 
F.  S.  Jacob  and  Mr.  P.  Lohr,  city  engineers, 
will  give  a  description  of  the  drainage  and 
sewerage  works  of  Amsterdam,  dealing  with 
the  special  difficulties  presented  by  the 
peculiarities  of  the  country,  after  which  the 
members  will  proceed  to  visit  works  in 
course  of  construction  (inter  alia),  the 
sewage  pumping  stations  (electric  pumps), 
the  old  and  new  sewage  outfall  works,  tram- 
way garage. 
6.0  p. m. --Return  to  hotels. 

Saturday,  May  10th. 
9.30   a.m. — Carriages   leave  hotels;    visit   to    the    city 
gasworks.    These  works  are  described  .as  an 
installation   with    .apparatus    up-to-date    in 
every  detail, 
in  p  in.—  Return  to  hotels. 
Afternoon  free. 

Sunday,  May  11th. 
lu.o  a.m.— Leave   Amsterdam   for  trip  to   the   Isle   of 

Mar  ken. 
6.0   p.m.    Arrive    back   at    Amsterdam. 

Monday,  May  12th. 
Leave  Amsterdam  by  train  for  Leyden.    Take  steamer 
trip;   luncheon  on  board. 
Return  by  train  from  Leyden  to  Amsterdam. 
Tucuday,  May  13th. 
8. -to    a.m.— Leave    Amsterdam    for   The    Hague.      On 
arrival  at  The  Hague,  leave  luggage  at  the 
Consigne.    Carriages  will  convey  the  party 
to    the   abattoirs   (these   are   considered  the 
best  example    in    Europe).      The    members 
will  be  received  by  Mr.  Lin. to,  the  Director 
of  Public  Works. 
1 .0  p.m.  -Luncheon. 

The  members  will  visit  "The  House   in  the 
Wood,"  by  kind  permission. 
Drive   to   Scheveningen. 
Dinner  at  hotel. 
in  i/  p, m.  -Leave  The  Hague  Eor  the  Hook  of  Holland. 
11.50  p.m.— Leave  the  Hook  of  Holland  by  steamer  for 
Harwich. 

Wednesday,  May  14th. 
Arrive    Harwich    and   proceed   by   train    to    London, 
reaching  Liverpool-street  Station  at  8.0  a.m. 

DETAILS    OF     COST    AND    ACCOMMODATION. 

Inclusive   fare:    £9  9s.  each  person,  providing:  — 

(1)  First-class  travel  tickets  from  London  back  to 
London. 

(2)  Hotel  accommodation,  consisting  of  plain  break- 
fast, •table  d'hote  luncheon,  dinner  at  table  d'hote, 
bedroom,  lights,  and  service  at  the  Hotel  Pays  Bas, 
Amsterdam,  or  similar  class  establishment,  commenc- 
ing with  breakfast  on  Friday,  May  9th,  and  termina- 
ting with  breakfast  on  Wednesday,  May  14th. 

(3)  Omnibus  transfer  of  passengers  and  baggage  be- 
tween   station  and  hotel  wherever   necessary. 

(4)  Drives  and  excursions  as  specified  in  the 
itinerary. 

(5)  Fees  to  hotel  servants,  railway  porters,  and  to 
the  drivers  of  the  conveyances  utilised;  also  in  con- 
nection with  train  reservations. 

(6)  Admission  fees  to  the  places  of  interest  visited 
While  with  Messrs.  Cook's  representative  on  the  excur- 
sions specified  in  the  intinerary. 

(7)  Free  conveyance  of  56  lb.  of  baggage  from  London 
back  to  London. 

(8)  The  services  of  a  competent  representative  to 
accompany  the  party  from  London  back  to  London, 
generally  supervising  the  arrangements  and  acting  as 
an  interpreter  whenever  necessary. 

If  accommodation  is  required  at  the  Hotel  Victoria., 
or  similar  class  establishment,  the  inclusive  fare  will 
be  £9  15s. 
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If  at  Brack's  Doelen  Hotel,  or  similar  establishment, 
£9  17s. 

If  at  the  Hotel  Europe,  or  similar  establishment, 
£10  17s. 

If  a*  the  Amstel  Hotel,  or  similar  establishment, 
£10  19s. 

NORTH-EASTERN   DISTRICT. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

ANNUAL    MEETING:    ALTERATION    OF    DATE. 

The  date  of  the  annual  meeting  of  the  institution 
has  been  altered  from  July  23rd-26th  to  July  16th- 
19th. 

SCOTTISH    MEETINC. 

A  meeting  "1  the  institution  will  be  hold  in  the 
Scottish  District  at  Dundee  on  June  6th  and   7th. 


92  Victoria-street,  S.W. 


Thomas  Cole, 

Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

President — Mr.    FeANK    Laiham,    M.INST.C.E.I.,    f.S.e., 
Borough   Engineer   and    Surveyor,   Penzance. 

CENERAL    MEETINC. 

A  visit  will  be  paid  to  the  International  Building 
Trades  Exhibition,  at  Olympia,  London,  on  Saturday, 

April  12th,  at  3.30  o'clock. 

Programme. 

3.15. — Meet  at  the  exhibition  entrance. 

3.30. — Informal  meeting  within  the  exhibition. 

4.O.— Proceed  to   inspect  the  various  exhibits. 

Tickets  of  admission  have  kindly  been  supplied  by 
the  exhibition    authorities. 

COUNCIL     MEETINCS. 

The  following  council  meetings  have  been  arranged  : 
April  30th,  London  ;  May  31st,  Manchester ;  June  28th, 
London;  July  30th,  London. 

NORTHERN   DISTRICT. 

A  meeting  of  the  above  will  be  held  at  Wall;-end-oii- 
Tyne  to-morrow  (Saturday). 

Programme. 
2.0. — Short  business  meeting  in  the  borough  surveyor's 

office. 
2. 30. —Leave  for  visits  in  the  following  order: 

Newcastle  electric  power  station  ; 

Messrs.  Parsons'  works ; 

The  new  ferro-con  Crete  bridgo. 

The  Corporation  of  Wallsend  will  entertain  the 
members  to  tea. 

John    Robinson, 

Hon.   Dinfrict  Secretary. 
Union  Offices, 
Darlington. 

March  20,  1913. 

NORTH-WESTERN    DISTRICT. 

A  meeting  will  be  held  at  the  Victoria  Hotel,  Man- 
chester, on  Saturday,  April  16th,  at  7  o'clock,  when  a 
paper  on  "Sewage  Treatment"  will  be  read  by  Mr. 
R.  J.  MoRerui,  manager  of  the  Heywood  Corporation 
«  wage  works. 

EXAMINATIONS. 

The  next  examination  will  be  held  in  London  and 
other  centres  during  the  week  ending  May  17th  next. 
Copies  of  syllabus  and  forms  of  application  to  sit  may 
be  obtained  from  the  secretary.  Notice  of  intention 
to  sit  must  reach  the  secretary  not  later  than  April  21st. 


39  Victoria-street,  S.W. 


B.  Wtand, 

Secretary. 


THE  SURVEYORS'  INSTITUTION. 


The  next  ordinary  general  meeting  will  be  held  at 
the  institution  on  Monday,  April  7th,  when  a  paper 
entitled  "  Reinf  orced-Ooncrpte  Construction  "  will  be 
read  by  Mr.  P.  J.  Waldram.  The  chair  will  be  taken 
at  8  o'clock. 


SOCIETY  OF  ENGINEERS. 


At  a  meeting  of  the  Society  of  Engineers,  to  be  held 
on  Monday,  April  7th,  at  the  Institution  of  Electrical 
Engineers,  Victoria  Embankment,  W.C.  (south  end  of 
Savoy-street,  near  Waterloo  Bridge),  a  paper  on  "  The 
Status  of  Engineers  and  Engineering,  with  Special 
Reference  to  Consulting  Engineers,"  will  be  read  by 
William  Ransom,  assoc. m.inst.c.e. 

This  essay  gained  the  second  premium  (the  first  not 
being  awarded)  in  the  Status  Prize  Competition  last 
year,  and  deals  with  questions  affecting  engineers  in 
their  relations  with  clients,  assistants,  contractors  and 
the  general  public.  The  author  also  discusses  the 
training  of  engineering  pupils,  the  question  of  regis- 
tration, and  a  variety  of  other  matters  affecting  the 
remuneration  and  professional  statu.-,  of  engineers. 

The  ehaiir  will  be  taken  at  7.30  p.m. 


Bridge  Building.— Students,  young  engineers,  and 
surveyors  will  find  much  useful  information  in  "  Pre- 
liminary Studies  in  Bridge  Building,"  by  Reginald 
Ryves,  Assoc. m.inst.c.e.  (London:  St.  Bride's  Press, 
Limited,  24  Bride-lane,  E.C.  Price  2s.  nett.)  The 
book  is  described  as  the  "first  of  a  series  of  small 
volumes,  each  complete  in  itself,  dealing  with  the 
design  of  ordinary  highway  bridges  of  moderate  span." 
Though  highway  bridges  alone  are  referred  to,  the 
matter  contained  in  this  volume  is  largely  applicable 
to  railway  bridges,  aqueducts,  and  similar  engineering 
undertakings.  The  five  primary  types  of  bridges  are 
described,  and  the  conditions  determining  the  best 
site  for  each  of  the  three  types  of  streams  are  discussed 
in  detail ;  while  in  connection  with  wandering  streams 
various  modes  of  designing  abutments  or  approach 
spans  are  dealt  with.  Improvements  of  fords  and  the 
effect  of  eccentric  loading  of  vehicles  on  the  girder 
loads  are  among  the  numerous  other  items  touched  on. 
— Scotsman. 


APPOINTMENTS  VACANT. 


Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  In  the  following  day's  Issue,  but  those 
rest'Onsible  for  their  despatch  are  recommended  to  arrange  that  the;/ 
shall  reach  The  Surveyor,  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  adoertisement  * 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Molborn), 
subject  to  later  confirmation  by  letter. 


ROAD  SURVEYOR.  — March  29th.  — Sutherland 
County  Council.  £350  per  annum.— Mr.  A.  Argo, 
county  clerk,  Golspie. 

DEPUTY       SANITARY        SUPERINTENDENT.- 

March    29th.— Corporation    of    Manchester.    £350    per 
annum. — Mr.  Thos.  Hudson,  town  clerk. 

TEMPORARY  ASSISTANT.— March  29th  .-Corpora- 
tion of  Truro. — Mr.  F.  A.  Barnes,  city  engineer  and 
.surveyor. 

HIGHWAYS  AND  GENERAL  FOREMAN.  -March 
31st. — Hipperholme  Urban  District  Council.  30s.  per 
week. — Mr.  G.  Wharton  Thompson,  engineer  and  sur- 
veyor. 

INSPECTOR  (IF  NUISANCES.  — March  31st.- 
Saffron  Walden  Town  Council.  £80  per  annum  Mr. 
W.  Adams,  town  clerk". 

SEWAGE  WORKS  MANAGER.— March  31st.— Cor- 
poration  of  Faversham.  40s.- 47s.  6d.  per  week. — Mr. 
Guy  Tassell,  town  clerk. 

COUNTY  ROAD  SURVEYOR.-March  31st.—  Mid- 
lothian County  Council.  £450.— Mr.  A.  G.  G.  Ashex, 
county  clerk,  County  Rooms,  Edinburgh. 

COUNTY   SANITARY   INSPECTOR. —  April   5th.- 
Lancashire     County     Council.    £250     per     annum. 
County   Medical    Officer   of   Health,    County    Offices. 
Preston. 

CLERK  OF  WORKS.— April  7th.— Harrogate  Town 
Council.  £104  per  annum. — Mr.  C  E.  Rivers,  borough 
engineer. 

CLERK  OF  WORKS.- April  10th.— Corporation  of 
Bolton.    £3  3s.  per  week. — Mr.  S.  Parker,  town  clerk. 

CLERK  OF  WORKS.— April  12th.— Bingley  Urban 
District  Council.  £2  10s.  per  week.— Mr.  A.  Plaits, 
clerk. 

CHIEF  ASSISTANT  ENGINEER.-April  12th.- 
Port  of  London  Authority.  £1,200.— Mr.  F.  Ayliffe, 
secretary,  109  Leadenhall-street,  E.C. 

BOROUGH  ENGINEER  AND  SURVEYOR.-April 
12th.— Corporation  of  Ipswich.  £350  £550.  -  Mr.  W. 
Bantoft,  town  clerk. 
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STOKER  AND  DRIVER.— April  14th.— At  pumping 
station  of  Borough  of  Dorchester  Waterworks.  21s. 
per  week,  with  house,  coal  and  light.— Mr.  A.  G. 
Symonds,  town  clerk. 

ASSISTANT  ENGINEERS.  —  May  1st.  — Indian 
Public  Works  and  State  Railway  Departments.— 
Secretary,  Public  Works  Department,  India  Office 
London,"  S.W. 

ASSISTANT  ENGINEER.— May  15th.— Board  of 
Trustees  for  the  Improvement  of  Calcutta.  500—700 
rupees  per  mensem.— Mr.  C.  H.  Bompas.  chairman, 
.")  Olive-street,  Calcutta. 

WATERWORKS  ASSISTANT.— Experienced  person 
Bar  waterworks  office.  £156  per  annum.— Box  1,226, 
office  of  The  Surveyor,  24  Bride-lane,  Fleet-street, 
E.C. 


MUNICIPAL  COMPETITIONS  OPEN. 

Offlolal  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w.ll  be  mserted  in  the  followmg  day-s  issue,  W  Mg 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
:ZTreack"L,  Su.veJor  office  by  noon  on  Wednesdays  »  ™ 
their  ivclvMOn  in  the  weekly  lint  of  summaries.  Such  ad  erlisemenri 
may.  £££->>  emergency*  onl,,  he  tele,  honed  (No.  1350  llolborn), 
subject  to  later  confirmation  by  letter. 


ABERTILLERY.— April  9th. — Plans  for  an  elemen- 
tary school  for  500  boys  and  girls  and  300  infants,  for 
the  urban  district  council.  The  successful  plans  will 
be  adopted,  and  the  successful  architect  appointed.— 
Mr.  N.  J.  Llewellyn,  secretary,  Education  Committee, 
Council  Offices. 

ARBROATH.— April  12t)h.— For  the  erection  of 
public  baths,  for  the  town  council.  Premiums  £25, 
£15,  and  £10.— Mr.  W.  K.  Macdonald,  town  clerk. 

READING.— April  19th.— Designs  for  a  boys'  and 
girls'  school,  for  the  Reading  Education  Committee, 
Competitions  limited  to  local  architects.— Clerk  of  the 
Education  Committee. 

NORTHAMPTON.— April  21st,  —  Designs  for  a 
council  school.  Limited  to  local  architects.— The 
Clerk,  Education  Offices, 

BARNET.— April  29th.— Designs  for  new  municipal 
offices,  for  the  urban  district  council.  Premiums  £25, 
£15,  £10.— The  Clerk. 

DEVONPORT.—  June  14th.— Designs  for  municipal 
buildings  and  a  guildhall,  for  the  Corporation  of 
Devonport.  Premiums  of  £350,  £150,  and  £100  are 
offered.  The  assessor  is  Mr.  Ernest  Newton,  a.r.a., 
f.r.i. b. a.— Mr.  R.  J.  Fiittall,  town  clerk. 

NEWCASTLE-ON-TYNE.— June  19th.— Designs  for 
laying  out  portion  of  the  Walker  estate,  for  the  'Cor- 
poration. Premiums  £50,  £30,  and  £20.— Mr.  A.  M. 
Oliver,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 

mZ  In^of    emer^y'U.  I   tele,  honed     I  No.    1339    UolbornU 
mbieci  to  later  confirmation  by  letter. 


Buildings. 

NORTHUMBERLAND.— March  29th— April  16th.— 
For  the  erection  of  a  school,  for  the  Education  Com- 
mittee—Mr. C.  Williams,  secretary,  The  Moot-hall. 
Newcas'tle-on-Tyne. 

STAFFORD.— March  29th.— For  the  construction  of 
ward  block  at  isolation  hospital,  for  the  corporation- 
Mr.  W.  Plant,  borough  engineer  and  surveyor. 

FARNBOROUGH  —  March  31st.— For  the  erection 
of  a  refuse  destructor,  with  buildings  and  chimney 
sitack,  for  the  urban  district  council.— Mr.  J.  E.  Har- 
greaves,  surveyor. 

EDMONTON.— March  31  st.—  For  the  erection  of  a 
public  convenience,  for  the  urban  district  council- 
Mr.  C.  Brown,  engineer. 

DURHAM.— March  31st.— For  the  erection  of  a  re- 
taining wall,  for  the  county  council.— Mr.  J.  A.  L. 
Robson,  County  Secretary  for  Higher  Education,  Shire 
Hall,  Durham. 

EDINBURGH.— March  31st.— For  the  erection  of  a 
school,  for  the  School  Board— Mr.  John  Stewart, 
clerk. 

HORNCASTLE.— March  3 1st.— For  rebuilding  a 
bridge,  for  the  rural  district  council.— Mr.  J.  E.  Ghat- 
terton,  clerk. 


FROME.— March  31st.— For  the  construction  of 
underground  brick  water-storage  tank,  for  the  rural 
district  council.— Mr.  J.  A.  Beynon,  surveyor. 

PORTSMOUTH.— March  31st.— For  the  reconstrnc- 
t  i 1 1 1 1  of  public  conveniences,  for  the  corporation. — 
Borough  Engineer, 

MANCHESTER.— March  31st.— For  the  erection  of  a 
school  and  caretaker's  house,  for  the  corporation. — 
Mr.  Thomas  Hudson,  town  clerk. 

DAVENTRY.— April  1st.— For  the  erection  of  a  hos- 
pital for  infections  diseases,  for  the  rural  district 
council. — Mr.  J.  D.  Spearing,  clerk. 

NORWICH.— April  1st,— For  the  erection  of  six 
cottages,  for  the  corporation. — Mr.  A.  E.  Collins,  city 
engineer. 

COLWYN  BAY.— April  1st,— For  the  provision  of 
labour  and  materials  for  erecting  a  sea  wall,  construc- 
tion of  slipway,  and  other  works,  for  the  urban  district 
council. — Mr.   James   Amphlett,   clerk. 

LEICESTERSHIRE.— April  2nd.— For  rebuilding  a 
brick  and  concrete  bridge,  for  the  county  council. — 
Mr.  George  Rowlatt.  clerk  to  the  Highway  Committee, 
10  New-street,  Leicester. 

RUSHDEN.— April  2nd —For  the  erection  of  con- 
veniences and  bridges,  for  the  urban  district  council. 
— Mr.  W.  B.  Ma  din,  surveyor. 

WALLSEND.— April  3rd.— For  the  erection  of  a 
boundary  wall,  for  the  corporation. — Mr.  W.  V.  Mid- 
caster,  town  clerk. 

LANCASHIRE.— April  4th.— For  the  erection  of  an 
elementary  school  for  the  Educa.t:on  Committee.— 
Mr.  Harcourt  E.  Clare,  clerk,  County  Offices.  Preston. 
SURBITON.— April  4th.— For  the  construction  of 
two  public  conveniences,  for  the  urban  district  coun- 
cil.—Mr.  F.  W.  Wood,  clerk. 

HERTS.— April  5th.— For  the  erection  of  a  pol'ee 
station,  for  the  county  council. — Mr.  IT.  A.  Smith, 
county  surveyor.  Hatfield. 

DERBYSHIRE.— April  7th.— For  alterations  'to  a 
school,  for  the  Education  Committee.  —  Mr.  G.  H. 
Widdows,  architect,  St.  Mary's-gate.  Derby. 

OXFORD.— April  7th.— For  the  erection  of  a 
bathing-place,  for  the  corporation,— Mr.  R.  Bacon, 
town  clerk. 

READING.— April  7th.— For  the  erection  of  a  shed 
and  other  works  at  the  cattle  market,  for  the  corpora- 
tion.— Borough  Engineer. 

FIFE. — April  11th.— For  enlarging  a  clay-puddle 
reservoir,  and  the  construction  of  filters  and  water 
bank,  for  the  county  council. — Mr.  John  Maopberson, 
district  clerk,  St.  Andrews. 

ABERD ARE. —April  12th.— For  the  erection  of  two 
bridges,  for  the  urban  district  council. — Mr.  D.  L. 
Griffiths,  clerk. 

LURGAN.— April  J2th.— For  the  erection  of  fifty- 
four  workmen's  dwellings,  for  the  town  council. — Mr. 
F.  W.  Pollock,  clerk. 

MANCHESTER.— April  15th.— For  the  roofing  over 
of  avenue  at  Hyde-road  car  works,  for  the  corporation. 
—Mr.  Thomas  Hudson,  town  clerk. 

CARNARVON.— April  16th.— For  the  erection  of  a 
police  station  and  court  room  at  Llandudno,  for  the 
Joint  Committee.— Mr.  A.  Bodvel-Roberts,  Clerk  of 
the  Peace,  Carnarvon. 

LINDSEY.— April  17th.— For  the  election  of  a 
school,  for  the  Education  Committee.— Mr.  S.  M. 
Grant,  secretary,  286  Highest reet,  Lincoln. 

LAMBETH.— April  24th.— For  the  erection  of  a 
pavilion,  for  the  borough  council.— Mr.  B.  Penny, 
town  clerk. 

Iron  and  Steel. 

SOUTHEND-ON-SEA.— April  3rd.— For  the  supply 
and  delivery  of  cast-iron  special  pipes  required  in 
connection  with  the  sewage  disposal  works,  for  the 
corporation  .—Mr.   H.   J.  Worwood,  town,  clerk. 

SOUTHEND-ON-SEA.— Aprd  3rd— For  the  supply 
and  delivery  of  sluice  and  other  valves  in  connection 
with  the  sewage  disposal  works,  for  the  corporation. 
— Mr.  H.  J.  Worwood,  town  clerk. 

NOTTINGHAM— April  3rd.— For  the  supply  of  gal- 
vanised iron  closet  pails.,  for  the  corporation.— Mr. 
\Y.  T.  Board,  town  clerk. 

SHROPSHIRE.— April  5th.— For  laying  on  a  water 
supply,  for  the  Small  Holdings  Committee.— Mr.  F 
Crowte,  clerk,  Shrewsbury. 
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TEDDINGTON.-April    5th-For    the    supply    and 

erection  of  two  destructor  furnaces,  boiler  settings, 
and  flues,  with  two  Lancashire  boilers,  for  the  urban 
district  council.— Mr.  G.  H.   Salmons,   clerk. 

DAVENTRY.— April  14th  —For  the  supply  and  erec- 
tion of  a  water-softening  plant  (capacity  10,000  gallons 
par  hour),  and  a  water-level  indicator,  for  the  carp  -ra- 
tioo. — Mr.   Frederick    Willoughby,    town    clerk. 

Roads. 

EAST  GRINSTEAD.— March  29th.— For  the  supply 
of  lj-in.  Quenast  granite,  Quenast  granite  screenings, 
tarred  granite  macadam,  hand-picked  broken  surface 
flints,  2-in.  Kentish  ragstone,  and  brick  rubble,  for 
the  urban  district  council.— Mr.  E.  P.  Whitley 
Hughes,  clerk. 

LANCASHIRE.— March  29th.— For  the  hire  of  steam 
rollers,  for  the  county  council. — Mr.  Haroourt  E.  Clare, 
clerk. 

RAMSEY  (Huntingdon).— March  29th. -For  the  sup- 
ply of  tarred  slag,  broken  granite,  and  Tarvia,  for 
the  urban  district  council.— Mr.  Richard  F.  Serjeant. 
clerk. 

PEMBROKE  (Co.  Dublin).— March  29th.— For  the 
execution  of  granolithic  pathway  paving  works,  for 
the  urban  district  council.— Mr.  j.  C.  Manly,  clerk. 

ROMNEY  MARSH— March  29th.— For  the  supply  of 
granite  or  quartzite.  and  Kentish  rag,  for  the  rural 
district  council. — Mr.  W.  B.  Smith,  district  surveyor. 
New  Romney. 

NORMANTON.— March  29th.— For  the  -apply  of 
stone  and  concrete  flags,  kerbs,  channels,  setts, 
granite,  limestone,  whinstone,  limestone  and  granite 
drippings,  and  tar-macadam,  for  the  urban  district 
council. — Mr.  J.  W.  Martin,  clerk. 

LYDD.— March  29th.— For  the  supply  of  tarred 
Kentish  raestone  and  Rhenish  columnar  basalt,  for 
the  corporation. — Mr.  Thomas  Kettle,  borough  sur- 
veyor. 

CARMARTHEN.— March  29th.— For  work  of  road 
improvement  and  bridge  widening,  for  the  county 
council. — Mr.  R.  Williams  Jones,  county  surveyor, 
County  Offices,  Carmarthen. 

WANDSWORTH.— March  31st.— For  making  up  and 
pavin?  Genoa-avenue.  Putney,  for  the  borough  coun- 
cil.— Mr.  D.  A.  Nichol,  town  clerk. 

PETERHEAD.— March  31st.— For  the  maintenance 
of  certain  roads,  for  the  Deer  District  Committee. — 
Mr.  George  M.  Gray,  district  clerk.  Peterhead. 

EARSDON.— March  Slat.— For  the  supply  of  hand- 
broken  wihinstane.  slag,  whinstone  kerb,  and  cartage, 
for  the  urban  district  council. — Mr.  John  J.  Watson, 
clerk,  Shiremoor. 

YORK.— March  31st. — For  work  in  connection  with 
the  construct'on  of  New-street,  including-  the  laying  of 
a  21-in.  pine  sewer  along  Piccad'illy,  for  the  corpora- 
tion.— Mr.  F.  W.  Spurr.  city  engineer. 

TYNEMOUTH.— March  31st.— For  laying  cement- 
concrete  footpaths,  for  the  corporation.— Mr.  John  F. 
Smillie.  boroueh  surveyor. 

ROWLEY  REGIS.— March  31st.— For  tar-spraying 
41000  =<q.  yds.  of  roads,  for  the  urban  district  council. 
—Mr.  Daniel  Wrieht,  clerk,  Old  Hill,  Staffs. 

WOLVERHAMPTON.— March  31st.— For  making  up 
a  street,  for  the  corporation. — Mr.  G.  Green,  borough 
engineer. 

WANDSWORTH.— March  31st.— For  the  repair  of 
part  of  Welham-road,  Streatham,  for  the  borough 
council.— Mr.  D.  A.  Nicholl,  town  clerk. 

SOUTH  STONEHAM.— March  31st.— For  carting 
flint  and  gTanite,  for  the  rural  district  council. — Mr. 
E.  T.  Westlake,  clerk. 

CLECKHEATON.— March  31st.— For  granite  paving 
works,  for  the  urban  district  council. — Mr.  John  H. 
Linfield.  clerk. 

WANTAGE.— March  31st.— For  the  supply  and  de- 
livery of  750  tons  of  broken  and  unbroken  granite, 
basalt,  and  limestone,  for  the  urban  district  council. 
— Mr.  E.  B.  Ormond,  clerk. 

UCKFIELD.— April  1st. —  For  tar  and  granite 
paving  works,  for  the  urban  district  council. — Mr. 
Charles  Dawson,  clerk. 

MAGOR  AND  ST.  MELLONS.— April  1st.— For  the 
supply  of  broken  limestone  and  gravel,  for  the  rural 
district  council.— Mr.  A.  H.   Rees,  clerk. 

NEWMARKET.— April  1st.— For  the  supply  of 
broken  Leicestershire  granite,  best  slag,  and  flint,  for 
the  rural  district  council. — Mr.  S.  J.  Erundon,  clerk. 


MALDON.— April  1st. —For  the  supply  of  broken 
granite,  basalt,  flints,  gravel,  picked  stone,  -team  roll- 
ing, and  cartage,  for  the  rural  district  council.— Mr. 
Edgar  J.  Ennals,  surveyor. 

SEDGEFIELD  —  April  2nd.— For  making  up  certain 
private  streets,  for  the  rural  district  council.— Mr. 
•I.    W.    Lodge,   clerk. 

GLANFORD  BRIGG.— April  2nd.— For  making  up 
a  certain  road,  for  the  rural  district  council.— Mr.  W. 
H.  Buttrick.  engineer. 

CRANBROOK.-April  2nd.— For  the  supply  of  Pm- 
maenmawr  or  other  granite  and  unbroken  Kentish 
ragstone,  for  the  rural  district  council.  —  Mr.  E. 
Clarke,  clerk. 

GRAVESEND.— April  3rd.— For  the  supply  of  basalt. 
or  Penlee  elvan  stone,  granite  setts,  and'  rag  chip- 
pings,  for  the  town  council—  Mr.  F.  T.  Grant,  borough 
surveyor. 

EASTBOURNE.— April  3rd.— For  the  supply  of  road 
materials,  for  the  rural  district  council.— Mr.  T.  E.  V. 
Kirtlan,  clerk. 

HEATON  NORRIS.-April  3rd.— For  the  execution 
of  street  works,  for  the  urban  district  council— Mr. 
F.  W.  Brooke,  clerk. 

NEWMARKET.— April  4th.— For  the  supply  of 
Leicestershire  granite,  Tarvia  granite  chips,  granite 
chips  and  slag  chips,  for  the  urban  district  council.— 
Mr.  W.  H.  Eley,  surveyor. 

BEXHILL-ON-SEA.— April  4th.— For  the  supply  of 
imperial  blue  quartzite  macadam,  for  the  corporation. 
—Borough  Surveyor. 

STEYNING,  EAST.— April  7th.— For  the  supply  of 
fimts,  for  the  rural  district  council— Mr.  Arthur 
Flowers,  clerk,  Shoreham. 

DOVER.— April  7th.— For  -the  construction  of  car- 
riageway and  footpaths,  for  the  corporation. —  Mr. 
W.  C.  Hawke,  borough  engineer. 

BULKINGTON.— April  7th  .-For  the  supply  of 
stone,  for  the  urban  district  council.— Mr.  H.  W. 
Wilson,  surveyor,  Attleborough. 

LAST  PRESTON.-April  7th.-For  work  of  steam 
rolling,  for  the  rural  district  council.— Mr.  Arthur 
Shelley,  clerk,  Littlehampton. 

HORNSEY.— April  8th.— For  making  good  a  road, 
for  the  corporation.— Mr.  E.  J.  Lovegrove,  borough 
engineer  and  surveyor. 

HOUGHTON-LE-SPRING.— April     9th.  — For     the 

supply  of  blastfurnace  slag,  road  metal,  slag 
riddlings,  and  blue  limestone  for  asphalting,  for  the 
rural  district  council.— Mr.  D.  Balfour,  surveyor. 

HARWICH.— April  9th.— For  making  up  two  road/-, 
for  the  corporation.— Mr.  F.  H.  French,  borough  sur- 
veyor. 

ERITH.— April  9th— For  the  supply  of  30,000  to 
40,000  gallons  of  tar,  for  the  urban  district  council.— 
Mr.  J.  K.  Allerton,  clerk. 

RAWTENSTALL.— April  9th.— For  works  of  paving 
and  sewering,  for-  the  corporation.— Mr.  James 
Whalley,  town  clerk. 

HACKNEY.— April  10th.— For  making  up  certain 
roads  and  wood  paving  work,  for  the  borough  council. 
—Mr.  N.  Scorgie,  borough  engineer  and  surveyor. 

WEYMOUTH.— April  10th.— For  work  of  wood 
paving,  for  the  corporation.  —  Mr.  K.  J.  S.  Harris, 
borough  -surveyor. 

TANGIER.— April  10th.— For  the  construction  of  a 
sewer  and  a  road,  for  the  Special  Committee  of  Public 
Works.— Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73  Basinghall-street,  E.C. 

SMETHWICK— April  11th.— For  paving  work,  for 
the  corporation. — Mr.  A.  Hosken,  borough  engineer 
and  surveyor. 

TANGIER.— April  12th.— For  the  construction  of  the 
second  section  of  Casablanca-road,  for  the  Special 
Committee  of  Public  Works. — Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  73  Basinghall- 
street,  E.C. 

INVERNESS.— April  12th.— For  road  improvement 
works,  for  the  Badenoch  District  Committee. — Mr. 
A.  M.  Grant,  district  road  surveyor,  County  Building-. 
Kingussie. 

HARPENDEN.— April  14th.— For  the  making  up  of 
private  streets,  for  the  urban  district  council.— Mr. 
Chas.  S.  Tuckey.  clerk. 

HAVERHILL.— April  14th.— For  the  supply  of 
broken  granite  or  basalt  and  tar-macadam,  for  the 
urban  district  council.— Mr.  John  H.  Clarke,  surveyor. 
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BEIGHION.—  April  14th.— For  the  supply  of  the 
necessary  materials  and  laying  of  tarred  slag  mac- 
adam, or  other  material  of  quality  and  durability 
equal'  to  tarred  slag  macadam,  on  Preston-road,  for 
the   corporation. — Mr.  Hugo  Talbot,  town  clerk. 

BECKENHAM.— April  16th.— For  resurfacing  with 
tar-macadam,  or  with  macadam  grouted  with  pitch 
or  other  approved  bituminous  compound,  Wickham- 
road,  Albemarle-road,  and  Newlands  Park^road,  for 
the  urban  district  council. — Mr.  F.  Stevens,  clerk. 

FRINTON.— March  17th.— For  work  of  tar  paving, 
for  the  urban  district  council.— Mr.  E.  M.  Bate,  sur- 
veyor. 

Sanitary. 

GOOLE. — March  29th. — For  scavenging  for  one  year, 
for  the  rural  district  council. — Mr.  G.  England,  clerk. 

SOUTHAMPTON.— March  29th.— For  the  removal  of 
refuse,  for  the  corporation. — Town  Clerk. 

HINCKLEY.— March  29th.— For  laying  a  new  main 
outfall  sewer,  consisting  of  about  416  lin.  yds.  of  36  in. 
diameter  cast-iron  pipes,  and  1,102  lin.  yds.  of  egg- 
shaped  concrete  tubes,  varying  from  42  in.  by  28  in.  to 
30  in.  by  20  in.,  together  with  necessary  manholes,  for 
the  urban  district  council. — Mr.  E.  H.  Crump,  engi- 
neer and  surveyor. 

SOUTHWICK.— March  29th.— For  the  construction 
of  surface-water  drains.,  for  the  urban  district  council. 
—Mar.  J.  E.  Dell,  clerk. 

SHIFNAL.— March  29th.— For  laying  pipe  sewers 
and  manholes  and  construction  of  sewage  disposal 
works,  for  the  rural  district  council.— Messrs.  Willcox 
&  Eaikes,  63  Temple-row,  Birmingham. 

ITCHEN—  March  31st.— For  laying  sewers  and  con- 
structing manholes  and  storm-water  tanks,  for  the 
urban  district  council.— Mr.  T.  A.  Collingwood,  sur- 
veyor, Council  Offices.  Portsmouth-road,  Woolston. 
Southampton 

WIREAL. — March  31st.— For  scavenging  work,  for 
the  rural  district  council. — Mr.  J.  E.  S.  Olive,  clerk. 

STANLEY.— April  1st—  For  the  removal  of  refuse, 
for  the  urban  district  council.— Mr.  J.  G.  Ridley, 
clerk. 

HAMPTON  WICK.  — April  4th.  — For  work  of 
scavenging  and  watering,  for  the  urban  district  coun- 
cil.—Mr.  H.  Fawssett,  clerk. 

HASTINGS.  —  April  7th.  —  For  laying  cast-iron 
sewers,  for  the  corporation. — Mr.  Ben  F.  Meadows, 
town  clerk. 

ROYSTON.— April  9th.—  For  works  of  sewerage  and 
sewage  disposal,  for  the  urban  district  council. — Mr. 
H.  F.  Banham.  clerk. 

NORTH  BATTLEFORD  (Canada).— April  15th.— For 
the  supply  of  vitrified  tile  sewer  pipes  and  junctions, 
for  the  town  council.— Secretary,  North  Ra.ttleford. 
Saskatchewan. 

Stores. 

KENT.— March  29th.—  For  the  supply  of  shovels, 
forks,  scavenging  brooms,  scoops,  scrapers,  cart  grease, 
tallow,  oil,  and  other  tools  and  materials,  for  the 
county  council. — Mr.  W.  B.  Prosser,  clerk. 

SOUTHAMPTON.— March  29th.— For  the  supply  of 
broken  granite,  for  the  corporation.— Mr.  J.  A. 
CrowiWher,  borough  engineer. 

SOUTHWICK.- March    29th.— For    tihe    supply    of 
band-picked  flint?  or  dug  flints,  for  the  urban  district 
il.— Mr.  G.  W.  Warr,  surveyor. 

N'UNEATON.— March  31st.— For  the  supply  of  blue 
bricks,  kerbs-,  coal,  slack,  disinfectants  and  soap, 
earthenware  pipes,  granite  kerbs  and  setts,  iron  cast- 
ings, petroleum,  and  Portland  cement,  for  the  cor- 
1  oration. — Mr.  F.  C.  Cook,  borough  surveyor. 

WANSTEAD.— April  2nd.— For  tar-dressing  certain 
roads,  for  the  urban  district  council. — The  Sur 

TEDDIXGTON  —  April  Mil.— For  the  supply  of 
forage,  granite,  flints,  sewage  precipitant,  cement, 
tar-paving,  coal,  coke,  smith's  work,  team  labour, 
gullies,  pipes  and  tools,  for  the  urban  district  council 

Mr    G.  H.  Salmon,  clerk. 

CORNWALL.— April  5th.— For  the  supply  of  mate- 
rials, haulage  and  team  labour,  for  the  county  council. 
-Mr.  A.  E.  Brookes,  county  surveyor,  Truro. 

WAKEFIELD.— April    7th.— For    the    execu> 

f  works,  for  the   ooTporation.— Mr.  J.   P 
Wakeiord,  city  survc. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  incites  the  co-operation  of  Surveyor  readers  with  a  view 
to  making  the  information  given  under  this  head  at  complete  and 
accurate  as  possible. 

*  Accepted.      t  Eecommended  for  acceptance. 

BARNES. — Accepted  for  building   a  thatched   pavilion   and 
a  sanitary  convenience  (above  ground),  for  the  urban  dis- 
trict council. — Mr.  G.  Bruce  Tomes,  surveyor  : — 
Pavilion. — E.   T.   Hughes  &  Co.,   Limited,   Sheen-lane,   Mort- 

lake,   S.W.,   £339. 
Convenience.  —  E.    T.    Hughes    &    Co.,    Limited,    Sheen-lane. 
Mortlake,  8.W.,   £315. 

BRIDLINGTON. — For  extensions  to  the  electricity  works, 
for  the  corporation. — Mr.  E.  R.  Matthews,  borough  sur- 
veyor : — 

J.    Sawdon,    Havelock-stveet,    Bridlington,    £680. 

BRITON  FERRY.— For  the  ereotion  of  sixty-two  houses,  in 
rows  of  9,   10,  11,   12  and  20  houses  respectively,  for  the 
urban  district  council.— Mr.   H.   A.   Clarke,   architect   and 
surveyor : — 
H.    M.    Grant    &   Co.,    Limited,    Cotteridge,     Bir- 
mingham      £17,935 

F.    Bond,    Beda-road,    Cardiff 15,000 

C.  Gower,  Skewen,  near  Neath 14,565 

Vickery  Brothers,  Newland-road,  Barry  Dock       . .        14,500 

White    Brothers,    Sketty,    Swansea        14,434 

Johns  &  Hampton,  Briton  Ferry  14,255 

H.  Rogers,  Mansolton,  Swansea 14,190 

W.   &  J.   Jenkins    Brothers,   Penydarren,    Merthyr        13,934 

W.    Rogers  &  Son,   Penylan,   Cardiff 13,640 

Lawford   Gower,    Briton    Ferry* 13,454 

T).  John,  Church  Village,  Pontypridd   (withdrawn)        13,189 
Architect's  estimate,   £13,676. 

CARRICKMAOROSS.  — i  For  the  erection  of  twenty-five 
houses  in  four  blocks  on  one  site,  for  the  urban  distriot 
council  : — 

P.  Ritchie,   Belfast.   £4,350. 


CHELMSFORD. — Accepted  for  the  erection  of  new  offices, 
for  the  rural  district  council  : — 

F.   J.   French,   Chelmsford,    £1,503. 

CHISWICK.— For  laying  9-in.  to  30-in.  pipe  sewers,  and  con- 
structing new  60-ft.  and  50-ft.  highways,  Burlingwick 
estate,  with  new  culvert  and  bridge  over  Duke's  Ditch. — 
Mr.  E.  Willis,  engineer  : — 

J.  Mowlem  &  Co.,  Westminster £5,445 

J.    Ford,    Willesden 5,098 

G.  Wimpey  &  Co.,  Hammersmith 4,896 

T.    Adams,    Wood    Green 4,844 

T.   W.   Pedrette,    Enfield       4,780 

Clements,  Knowling  &  Co.,  Brentford 4,777 

F.    Brummell,   Willesden* 4,366 

Engineer's  estimate.   £4,381. 

COCKERMOUTH  —  The  following  tenders  have  been  accepted 

by  the  rural  district  council : — 
Allerby.— J.  Allison,  £65,  stone  (per  yard).  7s. 
Oughterside. — R.  Osborne,  £80,  7s. 
Above  Derwent  No.  1. — N.  Pryce,  £70.  5s. 
Ditto,  No.  2.— T.  Thwaite,  £91  15s.,  7s. 
Ditto,  No.  3.— N.  Pryce,  £46,  5s. 
Bassenthwaite.— W.  Clark,  £96. 
Bothel.  No.  1.— D.  Johnston  &  Son,  £46.  5s. 
Ditto,  No.  2.— W.  Horn,  £95,  5s. 
Bewaldeth. — J.  Jacques,  £37,  5s. 
Bridekirk   &    Dovenby.  —  J.    Tunstall    (Bridekirk),    £11    10s., 

5s.  6d.;  (Dovenby),  £21  10s.,  7s. 
Broughton  —  W.  Pearson,  £164,  8s.  6d. 
Broughton  Moor— R    Metcalf,  £228.  10s. 
Blindbothel.— J.   Ackerley,   £82,  8s. 
Brigham.— G.  Rayson,  £72,  7s. 
Brackenthwaite.— T.  Head,  £112,  7s.  6d. 
Buttermere,  No.  1.— B.  Rigg,  £36,  4s. 
Ditto,  No  2.— W.  Burns,  £76,  3s. 
Great  Clifton.— W.  M.  Owen  &  Son,  £57,  8s. 
Little  Clifton.— W.  M.  Owen  &  Son,  £38.  8s. 
Crosscanonby.— J.  Henderson,  £88,  7s.;  W.  Robinson,  £80,  7s. 
Dearham.— W.  Moore,  £155,  7s. 
Dean,  No.  2.— J.  Norman,  £140,  8s.  6d 
Ditto,  No.  3.— J.  Anderson,  £150,  9s   fid. 
Eaglesfleld.— J.  Armstrong,  £70. 
Embleton,  No.  1.— J.  Gibson,  £70,  6s.  3d. 
Ditto,  No.  2.— J.  Garner,  £89,  153.  3d. 
Flimby.— J.  Jenkinson,  junr.,  £92,  7s. 
Gilcrux.— J.  Stagg,  £131,  7s.  6d 
Greysouthen. — J.  Rayson.  £100,  7s. 
Isel  Old  Park.— G.  Bell,  £52,  6s.  3d. 
Lorton.— J.   Fearon,   £106,  6s. 
Loweswater,  No.  1. — 0.  Graham,   £12*. 
Ditto,  No.  2.— J.  Anderson,  £126.  10s.  fid. 
Mosser. — J.  Storr,  £40,  7s. 
Whinfell  —  J.  Storr,  £44,  6s. 
Papcastle. — J.  Dalton,  £60,  7s. 
Plumbland— J.   Benson.   £120. 
Ribton. — J.  Pearson,  £28,  7s. 
St.  John's.  No.  1.— J.  Pearson,  £47  16s.  3d.,  6s. 
Ditto,  No.  2.— J.  Pearson,  £50  8s.  9d.,  6s. 
Sunderland.— P.  Thirlwall,  £24,  5s.  6d. 
Setmurthy.— J.  W.  Bragg,  £145,  5s.  6d. 
Stainburn.— W.  M.  Owen  &  Son,  £29,  8s. 
Pallantire—  J.  Gibson,  £91  10s.,  7s. 
Winscales.— W.  M.  Owen  &  Son,  £22.  8s. 
Workington  Rural.— W.  M.  Owen  &  Son,  £41.  8s. 
Wvthop—  J.  Robinson,  £60,  7s. 


DROXFORD. — For  the  hire  of  steam   rollers   and   scarifiers, 
for  the  rural  district  council  : — 

Per  day.   Per  yd. 
£  s.  d.        d. 
E.    W.    Wright,    Alton,    Hants  18    0        g 
Eddison    Steam    Rolling    Company.     Dor- 
chester*                     1     6  11        i. 

Barnes    Brothers,    Wilts-       17    6        l 

Granite   &c. 
Johnston  Brothers,   Mark-lane,  E.G.   (Ehenish),  12s.  2d.  per 

ton.' 
Roadstone    Supply    Company,    Shepton     Mallet    (Somerset 
ba»alt),  lis.  and  lis  6d.  per  ton.* 
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A  Country  Roads 

Board  for  an 
Australian  State. 


The  creation  by  the  Victorian 
Government  of  a  Country  Reads 
Board  cannot  fail  to  have  far- 
reaching  effects  upon  the  high- 
way system  ol  that  prosperous  State,  and  will 
doubtless  go  a  long  way  towards  effecting  a  more 
equitable  distribution  of  the  cost  of  highway  main- 
tenance between  the  various  classes  which,  directly 
or  indirectly,  benefit  by  the  provision  of  good 
loads.  The  board  has  wide  powers  with  respect 
1o  the  making  of  surveys,  the  purchase  of  land, 
and  the  construction  of  deviations;  as  well  as  in 
the  matter  of  buying  machinery  and  plant.  It 
will,  in  addition,  serve  as  a  central  information 
department  for  making  investigations  and  records, 
and  publishing  the  results  of  these  and  similar 
studies.  The  relation  in  which  the  board  will 
stand  to  the  other  highway  authorities  is  thus 
summed  up  by  the  Melbourne  Argus  :  "  By  appoint- 
ing this  board  the  Government  of  Victoria  has 
entered  into  partnership  with  the  county  shires, 
the  business  being  the  construction  and  mainte- 
nance of  roads  "  ;  and  the  view  is  expressed  that 
the  objective  of  the  board  is  "  to  make  every  main 
road  in  Victoria  capable  of  carrying  traffic  even  in 
the  worst  weather."  The  financial  provision  of 
the  Act  is  that  the  Government  finds  a  sum  of 
A'2,000,000,  or  £400,000  a  year  for  five  years,  half 
of  which  is  a  grant  and  half  a  loan,  which  will  be 
repaid  Math  reasonable  interest  during  a  period 
of  thirty-one  and  a  half  years. 

The  board  consists  of  three  members.  The  chair- 
man, Mr.  William  Calder,  m.inst.c.e.,  engineer  of 
the  city  of  Prahran,  is  very  well  known  by  repute 
in  this  country  as  an  able  and  energetic  official 
with  high  technical  qualifications  and  a  long  record 
of  useful  work,  and  the  State  of  Victoria  is  to  be 
congratulated  upon  the  wisdom  of  the  choice  made 
by  the  Government.  The  contributions  which 
Mr.  Calder  has  made  to  technical  literature  pro- 
vide evidence  of  his  breadth  of  view  and  grasp  of 
the  main  essentials  in  matters  of  engineering 
administration,  and  we  look  forward  with  confi- 
dence to  the  first-fruits  of  his  activities  in  his  new 
sphere.  The  other  members  of  the  board  are  Mr. 
F.  B.  Fricke,  head  of  the  Local  Government  Branch 
of  the  Public  Works  Department,  and  Mr.  W.  T. 
B.  M'Cormack,  an  engineer  of  the  Public  Works 
Department.  Mr.  Fricke  has  been  for  nine- 
teen years  in  the  Local  Government  Branch, 
and  has  qualified  as  a  municipal  clerk, 
municipal  auditor,  and  licensed  auditor.  These 
seem  to  be  very  desirable  qualifications  in  a  mem- 
ber of  the  board,  and  Mr.  Fricke  has  had  the 
further  important  experience  of  acting  as  secre- 
tary to  the  Shires  Reclassification  Board.  Laud 
settlement  is  a  matter  which  should,  whenever 
possible,    precede   all  important  engineering   works 


iu  settled  countries.  Mr.  M'Cormack,  who  is 
younger  than  his  fellow  members  of  the  board, 
has  had  considerable  experience  as  a  shire  engi- 
neer and  in  road  construction  and  hydraulic  work. 
The  latter  qualification,  it  may  be  suggested,  is 
one  which  is  of  considerable  importance  in  road 
construction ;  and  it  will  doubtless  be  an  advan- 
tage in  the  matter  of  road  improvement  in  the 
United  Kingdom  if  the  importance  of  a  compe- 
tent knowledge  of  hydraulics  and  practical  expe- 
rience of  hydraulic  problems  were  recognised  in 
that  connection.'  It  may  be  confidently  predicted 
that,  unless  some  unfortunate  political  interfer- 
ence with  the  work  of  the  board  should  take  place, 
the  result  of  its  creation  will  be  to  add  to  the 
comfort  and  convenience  of  the  inhabitants  of  the 
State  of  Victoria  and  to  increase  their  material 
prosperity. 


The  Proteotlon 

of  Lake 
Water  Supplies. 


The  long  distances  to  which 
sewage  may  be  carried  on  or 
under  the  surface  of  a  great  lake 
are  not  generally  known.  It 
might  well  be  assumed  that  a  water  supply  intake 
situated,  say,  4  miles  out  from  the  shore,  at  a 
depth  of  75  ft.  below  the  surface,  could  not  pos- 
sibly be  polluted  by  a  relatively  small  quantity  of 
sewage  discharged  near  the  shore.  It  is  to  be 
remembered  that  the  Great  Lakes  of  America  are 
each  of  many  thousand  square  miles  in  area  and  of 
great  depth,  ana  that  their  water  is  of  great  purity. 
Nevertheless,  it  has  been  proved  very  clearly  that 
the  intakes  carried  far  out  to  the  deep  waters  are 
at  times  liable  to  draw  sewage-polluted  water,  and 
that  the  result  is  a  very  high  typhoid  death-rate 
in  the  Lake  cities. 

A  paper  read  before  the  Engineers'  Club  of 
Philadelphia  by  Mr.  George  C.  Whipple  is  dealt 
with  more  fully  elsewhere  in  these  pages,  and  con- 
tains information  which  should  be  considered  care- 
fully with  regard  to  our  own  problems  of  purifi- 
cation by  dilution,  and  outfalls  into  the  sea  and 
tidal  estuaries.  Mr.  Whipple  gives  the  clearest 
evidence  that  the  currents  induced  by  winds  may, 
and  do  under  certain  conditions,  pollute  the  water 
miles  from  the  shore.  That  "  the  sewage  is  pro- 
jected through  the  lake  water  for  several  miles 
with  relatively  little  dilution  "  is  certain.  The 
methods  of  protection  advocated  by  the  author 
appear  to  be  the  purification  of  the  water  rather 
than  the  attempt  to  obtain  absolutely  pure  water 
at  the  source,  or  the  absolute  purification  of  the 
sewage.  The  possibility  of  failure  to  render  such 
water  pure  at  all  times,  even  by  sterilisation,  is, 
however,  demonstrated.  The  sand  filter  and  the 
mechanical  filter,  as  is  well  known,  are  by  no 
means  always  sufficient;  instances  of  failure 
through    improper    working    are    quoted,    and    the 
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author  in  apparently  preferring  nitration  to  steri- 
lisation is  evidently  doing  so  when  looking  at  the 
two  processes  as  alternatives  instead  of  as  supple- 
mentary the  one  to  the  other.  The  fact  that  the 
typhoid  death-rate  in  Toronto  fell  after  the  intro- 
duction of  a  filter  cannot  surely  be  held  to  show 
the  superiority  of  filtration  over  sterilisation. 
When  one  considers  the  exceptional  pollution  of 
the  Toronto  water,  described  in  our  issue  of 
January  24th,  almost  any  result  might  have  been 
expected.  "  We  had  the  makings  of  the  largest 
typhoid  epidemic  ever  known,"  are  the  words  of 
Dr.  George  Nasmith.  Mi".  Whipple  does  well,  how- 
ever, to  draw  serious  attention  to  the  dangers  which 
attend  the  haphazard  methods  of  mixing  and 
applying  hypochlorites  to  water.  "  That  effective 
sterilisation  of  the  water  can  be  obtained  by  this 
method  is  admitted  by  sanitarians  ;  that  it  actually 
is  obtained  with  practice  is  more  doubtful."  We 
have  frequently  in  the  past  drawn  attention  to  the 
crude  methods  in  general  use  for  applying  hypo- 
chlorite to  waters  in  America,  and  Mr.  Whipple's 
remarks  are  certainly  justified. 

The  general  conclusions  to  be  drawn  from  a 
study  of  this  paper  are  that,  as  far  as  may  be 
practicable,  every  safeguard  should  be  employed 
in  order  to  protect  water  supplies.  These  safe- 
guards consist  of  an  intake  in  the  safest  place 
possible,  purification  of  the  sewage,  and  filtration 
of  the  water,  followed  by  sterilisation.  The  omis- 
sion of  any  one  of  these  increases  the  possibility  of 
danger,  while  the  inclusion  makes  it  more  remote. 


A  Memorandum 
on  Housing. 


The  Local  Government  Board 
have  in  the  past  often  been 
asked  to  advise  local  authorities 
as  to  the  principles  which  should  be  observed  in 
the  construction  of  houses  for  the  working  classes. 
They  have  accordingly  just  issued  a  memorandum 
summarising  their  views  on  this  important  subject, 
The  value  of  this  memorandum  is  considerably 
enhanced  by  a  series  of  model  plans  of  dwellings 
of  a  simple  type  which  are  attached  to  it.  The 
memorandum  appears  at  an  appropriate  time,  inas- 
much as  the  impetus  which  was  given  to  cottage 
building  by  the  Housing  and  Town  Planning  Act 
of  1909  shows  no  sign  of  abating.  The  memo- 
randum points  out  generally  that  the  principal 
points  to  be  observed  are  economy  and  simplicity 
of  design.  It  is  not  desired,  however,  to  stereo- 
type the  design  of  cottages,  and  the  board,  while 
giving  model  sketch  plans,  have  accordingly  re- 
frained from  publishing  designs  for  elevations.  It 
is  pointed  out  that  cottages  should  be  built  as 
substantially  as  possible,  and  that  unless  a  reason- 
ably his;h  standard  of  construction  is  maintained 
the  full  loan  period  of  sixty  years  cannot  be 
applied.  It  is  not  surprising  that,  as  regards  the 
type  of  house,  the  board  favours  the  self-contained 
cottage.  It  is  now  generally  conceded  that,  ex- 
cept in  cases  where  the  high  price  of  land  prohibits 
this  type  of  building,  it  ought  to  be  adopted  as 
beine  preferable  in  every  respect  to  the  tenement 
dwelling.  Dealing  with  the  accommodation  to  be 
provided  and  the  arrangement  of  the  in- 
terior of  the  houses,  the  memorandum  con- 
tains many  practical  suggestions.  It  is  par- 
ticularly pointed  out,  for  example,  that  bed- 
rooms should  be  as  large  and  airy  as  practicable, 
that  cellars  should  be  avoided,  and  that  adequate 
window  area  should  be  provided  in  every  room. 
The  board  emphasise  the  desirability  of  local 
authorities  availing  themselves  promptly  of  any 
of  land,  or  of  any  opportunities  to  acquire 
land  on  favourable  terms.  This  is  of  special  im- 
portance because  certain  landowners  have  recently 
generously  offered  to  give  land  in  certain  cases  for 
housing  purposes,  while  others  have  expressed 
their  willingness  to  sell  it  at  its  agricultural  value. 
As  regards  by-laws,  the  board  are  careful  to  point 
out  that  those  in  force  must  in  all  cases  be  com- 
with,    but   they   take    the    opportunity     of 


emphasising  the  desirability  of  bringing  up  to  date 
any  code  of  by-laws  which  may  be  obsolete.  The 
full  text  of  the  memorandum  will  be  found  in 
another  column. 


Colonial 
Appointments. 


It  has  been  suggested  to  us 
that  we  should  be  rendering 
some  service  to  British  muni 
cipal  engineers  who  may  be  contemplating  the 
acceptance  of  Colonial  appointments  by  impressing 
upon  them  the  extreme  desirability  of  making 
careful  inquiry  as  to  the  terms  and  local  condi- 
tions of  service  before  abandoning  a  permanent 
post  in  the  Old  Country  for  a  Colonial  career.  The 
relationship  of  the  salary  offered  to  the  cost  of 
living  is  one  matter  that  ought  to  be  carefully 
considered.  Then,  again,  there  is  a  prevalent 
practice  of  making  appointments  for  a  term  of 
years.  The  British  engineer  having  full  confi- 
dence in  his  own  ability  is  apt  to  accept  such 
appointments  assuming  that  they  will  be  renewed 
on  the  same  terms  at  the  expiration  of  the  period 
for  which  they  are  originally  made.  But  this  is 
by  no  means  always  the  case.  In  one  instance 
which  has  recently  come  under  our  notice  an 
appointment  as  city  engineer  was  made  for  three 
years  at  a  salaiy  of  £750  per  annum.  At  the  end 
of  that  time,  however,  the  terms  of  the  appoint- 
ment were  reconsidered,  and  the  engineer  was  re- 
appointed at  a  salary  of  £550  per  annum. 

It  must  not  be  assumed,  however,  that  in  all 
such  cases  the  authorities  are  to  blame.  We  have 
caused  inquiries  to  be  made  in  official  quarters,  and 
we  are  bound  to  say  that  the  general  explanation 
offered  does  not  seean  to  be  an  unreasonable  one, 
although,  on  the  other  hand,  there  are  no  doubt 
some  cases  of  hardship  caused  by  the  capricious 
action  of  local  councils — a  phenomenon  not  un- 
known in  this  country !  It  appears  that  many 
Colonial  appointments  are  made  for  a  term  of 
years  because  in  comparatively  undeveloped 
countries  it  is  often  impossible  to  foresee  what  the 
circumstances  will  be  after  the  lapse  of  a  few 
years.  Thus  a  district  may  depreciate,  or  it  may 
flourish,  in  either  case  with  an  extraordinary 
rapidity.  If  the  conditions  under  which  the 
original  appointment  was  made  have  completely 
changed  during  the  allotted  period,  it  is  not  sur- 
prising that  the  terms  of  the  appointment  should 
be  altered  also.  British  engineers,  however, 
should  be  thoroughly  alive  to  this  possibility,  and 
in  accepting  Colonial  appointments  of  this  kind 
should  bear  in  mind  the  fact  that  at  the  end  of  a 
few  years  they  must  place  themselves  entirely  in 
the  hands  of  the  authority  which  they  serve. 


The  Bath  Road: 
Five  Miles 
of  Asphalt. 


The  decision  of  the  Middlesex 
County  Council  to  adopt  the 
recommendations  of  their  High- 
way Committee  with  respect  to 
the  resurfacing  of  5  miles  of  the  Bath  Road  with 
asphalt  will  be  hailed  with  satisfaction  by  high- 
way engineers  who,  whatever  views  they  may  hold 
on  the  subject,  will  cne  and  all  be  interested  in 
this  trial  of  a  stretch  of  road  long  enough  to  pro- 
vide adequate  data  as  regards  the  relations 
between  first  cost  and  maintenance,  and  long 
enough,  too,  to  strike  a  reasonable  average  between 
various  factors  which  influence  the  rates  of  wear 
and  tear  of  road  crusts.  The  Road  Board  are  en- 
couraging the  enterprise  by  a  contribution,  partly 
by  grant  and  partly  by  a  loan  free  of  interest,  re- 
garded as  amounting  altogether  to  a  share  of  one- 
third  the  cost.  Further  knowledge  is  much  needed 
as  bo  the  extent  to  which  pavings  usually  asso- 
ciated with  city  streets  are  economically  and  con- 
' ni  nily  applicable  to  roads  which  are  more  or 
less  country  roads  as  regards  their  surroundings, 
but  are  subjected  to  very  severe  traffic.  Among 
such  roads  some  of  the  most  important  are  the 
chief  of  those  radiating  from  London,  and  carry- 
ing  a  high   proportion  of  fast   and   middle  speed 
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motor  traffic.  For  several  practical  reasons  the 
application  of  wood  paving  or  asphalt  to  roads  of 
this  kind  can  conveniently  be  studied  en  these 
particular  routes.  The  condition  of  some  of  them, 
however,  very  strongly  suggests  the  importance  of 
considering  whether  the  crust  of  a  carriageway  is 
the  part  of  the  road  which  should  first  claim  atten- 
tion when  the  expenditure  of  capital  for  the  im- 
icnt  of  the  read  has,  in  principle,  been 
approved  of.  This  matter  is  of  special  importance 
in  the  present  connection,  for  fair  comparisons 
between  radically  different  methods  of  crust  con- 
struction cannot  be  made  unless  the  read,  as  an 
engineering  work,  is  in  a  satisfactory  state.  In 
some  cases  a  new  element  is  introduced  by  the 
consideration  that  the  use  of  a  paving  of  an  urban 
character  would  obviate  the  need  for  making  struc- 
tural changes,  or  so  minimise  the  lcsses  resulting 
from  the  unsatisfactory  state  of  the  road  in  this 
respect  that  the  relative  importance  of  capital 
charges  and  maintenance  charges  would  be  altered. 
In  due  course  we  shall  place  before  our  readers  the 
main  technical  features  of  this  interesting  de- 
parture. 


The  Salary 
Question  Again. 


An  advertisement  was  re- 
cently issued  inviting  candidates 
to  apply  for  the  post  of  surveyor 
and  master  of  works  for  the  burgh  of  Kirkcud- 
bright. It  might  be  expected  that  the  official 
whose  office  bears  this  rather  high-sounding  title 
would  have  only  dignified  duties  to  perform,  for 
which  he  would  receive  adequate  remuneration. 
That  this  is  not  the  ease,  however,  is  shown  by 
the  list  of  duties  which  has  been  officially  issued, 
a  copy  of  which  is  now  before  us.  It  is  true  that 
the  duties  are  many  and  varied,  but  it  is  arguable 
that  many  of  them  are  hardly  within  the  scope  of 
the  work  of  a  surveyor.  For  example,  he  has  to 
visit  the  slaughter-house  and  act  as  meat  inspec- 
tor; to  scour  the  water  mains  and  clean  out  all 
tanks  and  catch-pits  twice  in  each  year,  and  to  act 
as  inspector  under  the  Shops  Act.  The  list  of 
duties  also  reveals  that  the  officer  appointed  will 
be  at  the  beck  and  call  of  the  chairman  or  con- 
vener of  several  different  committees;  thus,  for 
example,  he  has  to  call  every  morning  before  9 
o'clock  on  the  convener  of  the  Streets  Committee 
for  any  instructions  he  may  have  to  give,  and 
attend  promptly  to  these  instructions,  and  he  is 
required  generally  to  carry  out  the  instructions 
of  the  various  committees  or  conveners,  given  either 
orally  or  in  writing.  It  will  thus  be  seen  that  the 
unfortunate  person  appointed  may  not  only  have 
to  serve  two  masters,  but  several.  He  will  further 
be  required  "  to  keep  a  daily  register  setting  forth 
each  day  what  he  has  been  doing,  and  submit  the 
register  to  each  monthly  meeting  of  the  council, 
or  to  any  committee  that  may  ask  for  production 
of  it."  And  what  is  the  remuneration?  The 
salary  is  the  princely  one  of  £80  a  year,  and  for 
this  salary  the  person  appointed  must  devote  the 
whole  of  his  time  to  the  duties  of  his  office. 
Further  comment  is  almost  needless.  If  a  local 
authority  believe  that  a  competent  surveyor  and 
master  of  works  is  to  be  obtained  under  these 
conditions,  and  for  this  remuneration,  we  sincerely 
hop<3  that  they  will  prove  to  be  mistaken. 


In  appointing  a  clerk  of 
Another  Case.  works  at  their  last  meeting 
certain  members  of  the  Nant- 
wich  Rural  District  Council  were  inclined  to  be 
facetious.  Three  candidates  appeared  before  them 
for  interview,  and  the  chairman  of  the  council 
was  given  a  list  of  technical  questions  drawn  up 
by  the  surveyor  to  be  put  to  them.  A  suggestion, 
which  was  at  first  taken  to  be  jocular,  was  made 
by  the  chairman  that  each  candidate  should  b< 
asked,  in  addition,  whether  he  was  a  teetotaller, 
and.  what   were   his   politics.     Some   surprise   was 


caused  when,  after  the  first  candidate  had  answered 
the  technical  questions  put  to  him,  the  chairman 
proceeded  to  ask  him  whether  he  was  a  total 
abstainer.  Although  certain  members  protested 
against  this  pi'ocedure,  the  chairman  put  the  same 
on  to  the  second  candidate,  who  evoked  some 
applause  by  replying,  "  I  am  temperate."  The 
third  candidate  had  declared  his  views  in  his  appli- 
cation, a  fact  which  may  give  some  clue  to  the 
reason  why  the  other  candidates  were  asked.  At 
the  conclusion  of  his  interview,  however,  a  coun- 
cillor put  forward  the  bantering  suggestion  that 
he  should  be  asked  as  to  his  religion,  and  the 
chairman  had  to  explain  that  this  was  meant  for 
a  joke.  The  whole  proceedings  do  not  reflect  much 
credit  upon  those  chiefly  concerned,  and  it  would 
be  well  if  the  members  of  councils  when  making 
appointments  would  bear  in  mind  that  their  deci- 
sions, though  possibly  of  little  importance  to 
themselves,  are  of  very  great  importance  to  the 
candidates  whose  livelihood  is  concerned. 


Municipal         „  In.tIie  advertisement  pages  of 

Engineers' Day.  tius  lssue  wlli  h%  s?f  a  general 
announcement  of  the  arrange- 
ments of  the  forthcoming  International  Building 
Exhibition  at  Olympia,  with  special  reference  to 
the  municipal  engineering  section  of  it  which  is 
organised  by  the  management  of  The  Surveyor. 
April  19th,  the  middle  Saturday  of  the  period  over 
which  the  exhibition  extends,  has  been  selected  as 
"  Municipal  Engineers'  Day,"  and  we  take  the 
opportunity  of  explaining  that  it  is  so  entitled  by 
ourselves,  with  the  liope  that  if  one  particular  day 
be  borne  in  mind  it  will  afford  a  better  opportunity 
for  civic  engineers  to  foregather  than  if  their 
attendances  were  spread  over  several  days  of  the 
exhibition.  The  term,  however,  does  not,  and  is 
not  intended  to,  imply  any  sort  of  official  sanction. 
With  regard  to  The  Surveyor  conference  of  muni- 
cipal and  county  engineers,  which  will  be  1  eld  on 
that  day  at  3.15  p.m..  Sir  George  Gibb,  chairman 
of  H.M.  Road  Board,  has  again  kindly  consented 
to  take  the  chair,  more  particularly  in  view  of  the 
fact  that  the  conference  will  discuss  solely  ques- 
tions of  road  administration  and  engineering. 
Five  propositions  will  be  submitted  for  discussion, 
and  their  terms  and  other  details  will  be  given  in 
our  next  week's  issue.  Opportunity  will  be 
afforded  (at  2.30  p.m.)  to  witness  a  demonstration, 
in  a  road  adjacent  to  Olympia,  of  the  interesting 
motor  vacuum  road-cleansing  machine  of  Messrs. 
Hill,  of  Sheffield. 


The  Limerick  The    Pf"**    of    county    sur- 

County  Vacancy.  vey°r+  °,f  ^menck,  rendered 
vacant  by  the  resignation  of 
Mr.  J.  Horan,  who  has  served  the  county  council 
so. well,  is  to  be  divided  between  two  officers.  This 
decision  was  come  to  after  considerable  discussion 
in  the  council,  and  in  defiance  of  a  recommenda- 
tion in  favour  of  the  appointment  of  a  single 
official  made  by  a  committee  of  the  whole  council, 
by  whom  the  matter  was  carefully  considered.  The 
proposition  was  that  a  whole-time  officer  should 
be  appointed  at  an  initial  salary  of  £500  per 
annum.  When  the  subject  came  before  the  open 
council  it  was,  in  the  first  instance,  proposed  to 
invite  applications  for  one  or  two  county  surveyors, 
upon  the  rather  strange  plea  that  the  council  would 
thus  be  enabled  to  ascertain  how  many  of  the 
candidates  were  qualified.  One  would  have 
thought  that  professional  competence  was  a  sine 
qua  non  whether  one  or  two  vacancies  were  adver- 
tised for,  but  this  was  apparently  considered  to  be 
dubious  by  Mr.  Coleman,  the  author  of  the  pro- 
position. Eventually,  as  has  been  stated,  it  was 
decided  that  two  surveyors  should  be  appointed 
at  the  initial  salary  of  £300  a  year  each,  rising  to 
£400. 
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Storm   Water   Discharge. 

By  E.  0.  WYNNE-ROBERTS,  m.inst.c.b.,  p.e.san.i.,  Consulting  Engineer,  Regina,  and 
T.  BROCKMANN,  dipt,. ixg. (Berlin),  Civil  Engineer,  Regina. 


Mr.  Synrons.  m  1878,  observed  a  precipitation  in 
Camden  Town,  London.  England,  falling  at  the  rate 

of     12  in.     per     hour,     continuing     for     30     sec Is 

(Moore).  In  the  Central  States  of  America  a  rate 
of  37  in.  for  10  minutes,  2-8  in.  for  20  minuter.  2,3in. 
for  30  minutes,  and  17  in.  in  60  minutes  may  be 
expected  (Folwell). 

The  fofllowiog  are  a  few  recorded  examples  of  the 
intensity    of    rainfall.       Thoce    recorded    in    Toronto 


in  different,  parts  of  various  countries.  Still,  the 
records  suffice  to  show  that-  the  maximum  intensity 
ordinarily  lasts  only  for  a  few  minutes,  sometimes 
at  the  commencement  of  a.  storm,  other  times  in  the 
middle  or  at  the  end  of  it.  Furthermore,  the  area 
of  maximum  intenis'ity  is  usually  circumscribed, 
and  often  located  in  different  parts  of  a  district. 

It  frequently  occurs  that  after  a  prolonged  drought 
rainfalls    of   great    intensity    are    experienced.     S.mir- 
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(Curve  T.  represents  all  moderate  amounts  nf  rainfall  in  Bicnuosbam  ,  Curve   II.   covers   the   mean   heaviest 

rainfalls  in  Germany.) 


were  kindly  supplied   by  Prof.   Stupart,   the  directs 
of  the  Meteorological   Service. 
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times  it  happens  that  during  long  periods  of  wet 
weather,  when  the  suTface  is  already  saturated,  and 
the  >ewers  are  flowing  practically  full,  a  rainfall  of 
greater  intensity  will  fall  and  thus  give  rise  to 
floods,  unless  the  sewers  are  of  more  than  ordinary 
capacitj  Ei  recoidis  of  rainfall  m  wet  disiriots  aire 
carefully  studied,  it  will  doubtless  be  found  that  the 
intensity  is  relatively  lower  there  in  comparison 
W  iifch  drier  districts. 

Fig.  1  shows  two  curves  illustrating  rainfall  inten- 
sity. Curve  l.  represents  moderate  amounts  of  rain- 
fall observed  at  Edgbaston,  Birmingihjam,  England. 
This  curve  is  a  ropy  of  o«  prepared  by  Mr.  Walling- 
to-n  Butt,  who  stated  that  ii  is  mere  or  less  applic- 
able to  other  parts  of  England,  and  by  it.  storm- 
water  di  ohaTgi  can  he  estimated  in  that  oounitffy. 
Curve  II  represents  the  mean  highest  rainfalls 
observed  in  Germany,  and  this  generally  constitute- 
the   maximum   inten-ity  assumed   in  that  country. 

Both  curves  serve  to  show  that  the  iuten-.-ity  of  a 
ii  m.iti  varies  inversely  with  the  duration  of  the 
storm.  For  example,  a  raiinfall  o!  20  minutes'  dura- 
tion has  an  equivalent  intensity  of  I  cub.  ft.  per 
second-acre  in  Birmingham,  and  P73cub.  ft.  per 
second-acre  in  Germany,  while  a  10  minute®'  rainfall 

ha     'hi    n'.  M  n     ..i    i  33  in,  i  -j-.-ti;  cub.  ft.  pei      ■ I 

acre  restpeel  ively. 

Uthough  the  foregoing  diagram  will  be  Found   u 
fui  as  a,  graphical  method  of  ascertaining  the  taotoi 
of  rainfall  iaten  n.\    with     ufficient  accuracy,  it  "ill 
doubtle      !"    acknoiv  Ledged  thai  it  is  Idghh   di 
in   ascertain    the  intensity   in    any   particular  district 
by  mean  ible  automatic  reoordSmg  (raiogauges, 

"i  which  the    imple  I   is  usually  the  best. 

hi  counti  i  ■■  ! ■-  i  a  con  iderabk  accumulation) 
-I  rio-M  take  place,  -och  as  m  Canada,  and  this 
melta  in     primgl it  i     a  matter  oi   greal    imp  Hrt 
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e  this  point  careful  thought,  for  it  often 
occurs  thai  ram  falls  w  1 1 « ■  1 1  the  bomipeTature  rises, 
and  this  causes  serious  floods.  No  statistics  are  al 
present  available  on  tlii-  feature  of  our  inquiry,  so 
il  must  be  lefl  Far  the  reader  US  bear  it  in  mind 
when    iiii'lci  taking    investigations. 

In  addition  bo  ascertaining  the  rainfall  intensity 
"  auj  district,  il  is  practically  certain  thai  H  will 
""''  '"•  of  uniform  intensity  throughout  thai  anea, 
especially  if  the  area  is  ai  all  extensive.  An  in- 
teresting example  of  this  is  referred  to  by  Sir 
Mauri,,'     Pitzntaurice,     who,     when     discussing'     Mr. 


Fig.  2. 

Lloyd-Da  vies'  paper,  remarked  tliai  very  heavj 
shower:  were  extremely  local  in  character,  and 
in, aii ioned  a  case  where  rain  falling  heavily  at 
Hampstead  eau  ed  a  sewer  at  King's  ( !ro  London 
to  be  gorged  and  seme  lives  to  be  Lost,  although, 
where  the  men  were  working,  no  rain  had  fallen. 
The  distance  between  the  two  places  is  onlj  about 
3  miles. 

Careful  ob  irvations  liave  been  made,  in  Germany, 
for  instance,  and  it  was  found  thai  the  mean  in- 
tensity of  rainfall  became  teas  as  the  drainage  area 
inorea  ed  in  '/.,■.  ox  the  sewers  increased  in  length, 
beyond  a  certain  radii!-  from  the  point  of  heavy 
rainfall. 

It  may  be  stated  that  observations  were  made  in 
Breslau,  Germany,  on  an  area  of  abou>l  1,700  acres  to 
ascertain  the  [relative  intensity  at  three  stations 
located    a-    far  apart    as  nois&rble,  .ami    il    was  found 


li''il  by  the  limit,-, i  extent  of  the  observations,  by 
t-heir  loca]  character,  and  by  the  fact  that  storms 
are  not  -tad,, nary,  hut  travel  in  different  directions, 
onietkn  .,,  i.,  a.  district,  sometimes  diagonally, 
and  ai  other  times  along  the  major  axis  of  bhedrain- 
age  area;  in  tire  latter  ease,  a  proportionately  larger 
quanitirtj  of  rtonm  water  will  naturally  have  been 
pr  ■■  ipditated   and   haw   to   be  deail    with. 

fi    may  also   be  contended    that    it    would    bo   moire 
accurate   bo   take,    instead   of   the   length  oi    LO.OOOft., 
a   valor  depending  directly  on  the  intensity,  for    as 
the    area    decreases     the    intensity    increases.      The 
results  ,,t  tin-  observations,  however,  are 
not   sufficient   to  ascertain,  with  any  de- 
gree ,,i  accuracy,  the  relation  which  sub- 
sists between  the  intensity  of  a  rainfall 
and     the     area;     and,    moreover,    those 
downpours  taken  into  consideration  have 
some  features  in  common  in  the  manner 
"i   occurrence,   and  do    not    differ    very 
much   in   their   intensity. 

For  the  sake  of  simplicity,  .t  may  be 
i  ome  1  thai  the  curve  representing  the 
decrea  iron  the  maximum  intensity 
'/'■  to  that  at  the  remote  part  of  a 
di  lot.  gr/2,  i-  thai  of  a  parabola,  so 
that  the  intensity  and  extent  -of  any 
storm  are  represented  by  a  solid  of 
generated  by  the  revolution  of  a 
parabola  along  its  axis,  and  a  section  along 
iln-   a\i     will   therefore   be,  as  shown  in  Pig.  2,  at 

M.  V  \,  it  I',  being  limited  on  the  lop  by  two  para- 
bola-, 'the  ratio  between  the  solid  of  revolution 
and   a    cylinder   representing    a    uniform    rainfall,  then. 

will   give   the   coefficient   1.   by    which     Khe    highest 

S    assumed    has    bo    be    ltdplied    so 

obtain  the  average  intensity  of  storm,  and  this  factor 

is  called  tin-  "  coefficient  of  inten-ity." 
Le1     A    be    the    zero    point,    then 
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that  during  a  period  of  7go  minutes  rain  fell  simul- 
taneously for  only  90  minutes  at  two  stations,  and 
at  -the  three  stations  for  only  28  minutes.  In  view 
of  these  facte,  it  was  not  justifiable  to  assume  a. 
uniform  intensity  over  «  large  urea.  Further  in- 
vestigations were  therefore  in.-titutcd.  so  as  to 
ascertain  in  wfoal  manner  the  maximum  intensity 
'//■  varied.  with  the  result  that  it  was  found  that 
il:.'  intensity  diminished  to  qi-1%  in  a  distance  of 
aboul   10,000ft.   from  the  point  of  observation 

It  may  lie  objected  that  it  i-  too  unfavourable  to 
i  i  e  a  conclusion  mi  such  ■■■  limited  numb,  r  of  in- 
stances, where  rain  fell  on  all  three  or  two  stations 
at  the  same  time,  and  to  ignore  the  larger  numb,  r 
of  rainfalls  which  occurred  at  solitary  stations.  It 
l-  submitted    however,  that  such  precaution  is  justi- 


eontent     of  the  solid  of  revolution   corresponding  to 
the   shaded    area    (cylinder    minus   parabola)    h— 
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The    downpour    will    yield    the    maximum    storm    if 
\  located    in    the    centre    of  the    drainage    area. 

and  then  x  may  be  assumed  to  be  equal  to  one-half 
„i   the   length  oi   the    sewer,   and    it    will   be— 
I    =  1-00028  v'E 
L  is  the  length  of  the  sewer  in  feet. 
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If  qr  be  taken  equal  to  y,  then  from  the  equation 
parabola    the   values   x   equals   40,000  ft.,    and 
L  equal' to   2.r.   equal    to  80,000  will   be  obtained. 

This,    therefore,    is    the    limit    of    the    application    of 
,w    equation,    and    obviously    this    limit    will 
ngly  not  be  attained,  even  in  the  case 
werage   systems. 
The   following   table   will   give    the    ooefficcJemts   of 
intensity    ascertained    by   means     of     the     foregoing 
formula   1  =  1-0-0028  v/-L:  — 


L  in  feet 

Coefficient 
of  intensity 

L  in  feet 

Cnefficieit 
of  intensity 

BOO 

•937 

6.000 

•802 

750 

•923 

6,600 

•7;i3 

1,000 

■9115 

6,000 

•7S2 

1,860 

•900 

7,000 

•766 

1  BOO 

•892 

7,500 

*/58 

1  750 

•883 

8,000 

•750 

•875 

n.ooo 

•733 

■1  BOO 

•861 

10.000 

•720 

3,000 

■m 

12,  "00 

•692 

•8-io 

15,000 

660 

4,000 

•323 

20,000 

•605 

4,500 

•813 

. 

Fig.  3  has  been  prepared  to  give  the  above  infor- 
mation. 

As  an  explanation  of  the  foregoing  table  and 
diagram,  it  may  be  stated  that  if  the  calculations 
in  connection  with  a  proposed  sewerage  system  are 
based  upon  a  high  rainfall  intensity  of,  say,  1-428 
cub.  ft.  per  second-acre,  the  sewer  being,  say,  1,650  ft. 
long,  the  coefficient  for  which  in  the  above  table 
and 'diagram  is  0'89,  then  1-428x0-89  =  1-271  cub.  ft. 
per  second-acre,  which  is  the  intensity  to  be  pro- 
vided  for   when  designing  the    sewers. 

It  will  be  observed  that  it  is  necessary  in  this 
connection  to  reduce  the  rainfall  which  is  measured 
in  inches  depth  to  cubic  feet  per  second-acre.  As 
1  in.  of  rain  per  hour  on  1  acre  is  practically  equal 
to  1  cub.  ft.  per  second-acre,  it  will  be  a  simple 
matter  to  make  the  conversion. 

Thus  1  inch  of  rain  per  hour  equals  1  cubic  foot  per  second-acre 


and  so  on. 


(To  be  continued.) 


Private  Bill  Procedure. — A  number  of  private  Bills 
affected  by  a  new  Standing  Order  relative  to  such 
matters  came  before  the  Examiners  of  Private  Bills 
of  the  House  of  Commons  last  week.  In  the  past 
it  has  been  the  custom  to  refer  the  Bills  to  the  ex- 
aminers for  certification  prior  to  second  reading,  but 
by  the  new  arrangement  the  measures  may  now  be 
read  a  second  time  first,  and  then  be  certified  for  that 
stage  after  it  has  been  taken,  in  the  event  of  all  the 
Standing  Orders  being  found  to  be  duly  complied  with. 
Salford  Highway  Department  Economies — Follow- 
ing a  sub-committee's  recommendations,  a  system 
of  centralisation  is  to  be  adopted  in  the  highways 
and  paving  department  at  Salford.  At  the  present 
time  there  is  a  highway  depot  and  storeyard  in  each 
of  the  Salfoe  .ii.  and  Broughton  townships. 

These    are    controlled    by    three     district     surveyors 
under  th  '  ngineer,  Mr. 

J.    Core  |     he    total  number   of   employees   is 

215.      UndeT     the    new    arrangement    the    Pendleton 
highway    yard    wil]  >,         •         ■■<]    depot,  «and 

the    HuhiK--  .:,    the    Liverpool-street    store- 

yard     and     the     Broughton     depot     will     I  i 

is  been  found  n  n 
i    positions  of  certain  of  the 

■ome  not  being   o 
The    No  D  '"'■'     :i1111 

the   We  '    D  nrveyoi    and    a 

to  be  transferred  from  the  Broughton  and  P< 
Town  Halle  I  ''L    T.hc 

■ii  engineer  is  directed  to  n 
of  the  district  surveyors  in  order  that  the  oh 
way  surveyor   shall    be         rxmsil 

tion   of  all   plans   relating  to   stre<  and    that 

the  two  nail  b 

aupervision  and'inepaction  of  aJl  draining 
paving.    Whenever   vaca  cui  in  the   i 

now   held   by    the    North    and    West    Divisional    sur- 
es  of  such  positions  will   1. 
i 
annua  £1,200    will    be    effected    by    the-* 

changes. 
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PAPERS   ON   WATER   SUPPLY. 

The  yield  of  various  catchment  areas  in  Scotland 
and  the  measurement  of  the  flow  of  the  river  Der- 
went were  the  subjects  o,f  two  papers  presented  on 
Tuesday  evening  at  a  meeting  of  the  Institution  of 
Civil  Engineers.  Abstracts  of  the  contributions  aire 
appended. 

THE  YIELD    OF   VARIOUS   CATCHMENT   AREAS 

IN    SCOTLAND. 

By  William   Carstairs  Reid. 

This  paper  deals  with  the  yield  of  several  catch- 
ment a/reas  in  Scotland  which  for  a  number  of  years 
past  have  been  under  the  observation  of  the  author 
and  his  firm.  The  utilisation  of  the  catchment  areas 
for  waiter  supply  purposes  has  been  sanctioned  by 
Parliament.  The  areas  under  review  are  situ 
respectively  in  the  counties  of  Peebles,  Midlothian 
and  Perth. 

Reference  is  made  in  the  first  place  to  the  oh 
vationis  having  been  undertaken  on  one  at  least  of 
the  areas  because  the  information  available  in  re- 
gard to  rainfall  was  insufficient  to  permit  of  the 
proper  quantity  of  compensation  water  being  deter- 
mined by  a  Parliamentary  tribunal.  A  comparison 
is  made  between  the  rainfall  and  the  actual  flow  of 
the  streams  according  to  steam-gauge  recorders  or 
having  regard  to  the  rise  and  fall  of  water  in  reser- 
voirs of  known  capacity.  The  results  of  observal  ons 
mi  an  evaporation  gauge  at  Talla  reservoir,  PeebleB- 
diire,  are  given.  The  extent  of  the  Peeblesshire 
catchment  areas  is  6,180  acres,  taken  as  a  whole,  bul 
separate  information  i=.  given  in  regard  to  a  portion 
of  tbi'S  area  amounting  to  3,000  acres.  The  Mid- 
lothian area  is  3,825  acres,  and  the  two  Perth:  hire 
areas  are  respectively  1,166  and  1,437   acres 

Some  information  is  given  as  to  the  minimum  flow 
in  the  areas  for  various  different  periods,  such  as  one 
week,  one  month,  and  four  and  five  months. 


MEASUREMENT  OF  THE  FLOW  OF  THE  RIVER 

DERWENT,  DERBYSHIRE. 

By    Edward    Sandeman,    m.inst.c.e. 

The  flow  of  the  river  Derwent  has  been   m< 
since  1905,  when   a  weir  was   built   by  the    Derwent 
Valley  Water  Board   to  ascertain   the   yield  from    an 
area  of  about  50  square  miles  of  the  northern   p 
of  its  watershed. 

The  area  in  question  varies  in  elevation  from  500 
to  2,060  ft.  Lain  gauges  to  the  number  of  forty-six 
were  fixed  on  this  area,  being  approximately  1  to 
each  700  acres-.  In  the  last  thirteen  year.-  the  re- 
corded rainfall  has  averaged  46-34in.  The  Lowest 
rainfall  of  any  of  the  gauges  was  34  in.,  and  the 
highest  61  in. 

The  measuring  weir  is  in  two  parts,  one  90  ft.  and 
the  other  30  ft.  wide,  the  latter  being  18  in.  lower 
than  the  former,  so  that  it  will  mea'Sure  the  lower 
flows. 

Since  th     poo]   formed  by  the  weir  tetods  to  silt  up, 
openings    were     made    in    the    weir    (provided    with 
wooden  doors),  through  which  the  deposited  m 
can   be  removed   by   sluicing.      A    floating    boom    Li 
placed   across  the   river  above  the   weir  in    order   to 
catch   trees,  timber,  &C,  and  prevent  damage  to  the 
knife-edge    weir.     The    flows    over    tin-    weirs    are    re- 
corded on  a  rotating  drum  driven  by  clockwork  with 
fachineii'i . 
The   highest    flood   on   the    drainage   area    o« 
before   the   building  of  the  wectr.    It  was   ca-lei 
to  have  reached  a  flew  of  486  cub.  ft.  per  second   per 
1,000  acres  from  an  area  of  9,321  acres.     Th     l  Q 

orded    v.  a     0"29   cub.    ft.   per  second  per  1000 
Records   of  a1  on   from  a  wafer   surface 

(i  ft.    square    showed   a    variation   from    10-25  in.   in    1907 
to  19'62  in.  in   the  year  1911. 

The  general  result  of  the  measurement  of  th 
fall  and  tie-  yield  oJ  Hie  river  showed  thai  th 
tity  of  water  collectable  was— on   the  a 

under   consideration— equal    to    75'2  per 
cent  of  the  rainfall. 

STUDENTS'   ANNUAL  DINNER. 
The    thirty-eighth    annual    dinner    of    the     London 
i    the    Institution   of   Civil   Engine  - 
take    place    on    Wednesday      the    30th   insft.,    at  the 
I        idero  Restaurant. 
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The  Provision  and  Arrangement  of  Working-Glass 

Dwellings. 

LOCAL   GOVERNMENT   BOARD   MEMORANDUM. 


The  Local  Government  Board,  in  connection  with 
and  proposals  submitted  to  them  by  local 
authorities  in  pursuance  of  Parts  I.,  II.  and  III.  of 
the  Housing  of  the  Working  Classes  Act,  1890,  as 
amended  by  subsequent  Acts,  have  had  occasion  to 
consider  the  principles  which  should  be  observed  in 
the  construction  of  houses  for  the  working  i 
when  these  are  provided  either  by  a  local  authority 
or  by  other  bodies  or  persons  under  grants,  leases  or 
contract.-;  to  which  the  local  authority  are  a  party. 
In  a  memorandum  [price  3d.]  issued  on  Friday  last 
the  'board  have  summarised  as  follows  their  views 
upon  the  more  important  of  these  principles  so  £ar 
as  they  are  applicable  to  the  erection  of  separate 
houses  or  cottages  (whether  detached,  semi-detached, 
or  in  rows  or  terraces),  and  of  tenement  dwellings  in 
small  houses. 

STANDARD     OF     CONSTRUCTION. 

In  designing  houses  for  the  working  classes  the  first 
consideration  is  that  they  shall  meet  the  reasonable 
needs  of  the  class  of  persons  whom  it  is  proposed  to 
accommodate ;  and,  while  it  is  desirable  that  sim- 
plicity of  design  and  economy  in  construction  and 
general  arrangements  should  be  aimed  at,  it  would  be 
well  to  bear  in  mind  that  houses  erected  by  a  local 
authority  ought  generally  to  be  such  as  will  be  a 
model  or  standard  for  houses  for  the  working  classes 
which  may  he  erected  by  private  persons. 

Moreover,  if  a  local  authority  propose  to  borrow 
•money  to  defray  the  cost  of  the  erection  of  house  -.  th< 
board,  in  fixing  the  period  for  the  repayment  of  the 
loan,  could  not  allow  the  maximum  period  adopted 
by  them  for  this  purpose — namely,  sixty  years — 
unless   the  houses  were  to  be   built   substantially. 

As  a  general  rule,  therefore,  the  standard  of  con- 
struction should,  in  the  board's  opinion,  be  such  that, 
with  only  a  moderate  annual  outlay  for  repairs,  the 
houses  should  be  capable  of  being  maintained  in  a 
state  in  all  respects  fit  for  human  habitation  for  a 
period  of  at  least  sixty  years. 

Special  circumstances  may  exist  in  some  oases 
rendering  it  desirable  for  the  local  authority  to  con- 
struct houses  of  a  less  permanent  character,  and  to 
repay  the  loan  in  a  much  shorter  period  than  sixty 
years.  The  saving  effected  in  such  a  case  in  the 
cost  of  the  erection  might  be  such  that  a  loan  for 
the  shorter  period  would  not  involve  a  larger  annual 
outlay  in  respect  of  loan  charges  than  if  the  houses 
had  been  constructed  more  substantially,  and  a  loan 
for  the  greater  cost  of  construction  obtained  for  the 
full  period  of  sixty  years.  In  considering  this  point 
it  is  to.  be  borne  in  mind  that,  taking  interest  at 
31  per  cent,  an  annuity  of  £6  Os.  4d.  would  repay 
a  loan  of  £150  in  sixty  years,  £141  in  fifty  years, 
£128  in  forty  years,  or  £110  in  thirty  years. 

CLASS    OF    PERSONS    FOR    WHOM    ACCOMMODATION    IS 
TO    BE   PROVIDED. 

As  a  general  rule,  experience  shows  that  houses 
suitable  fqr  the  accommodation  of  persons  of  the 
'better  paid  working-class  community  (who  can  afford 
to  pay  a  rent  which  will  provide  a  fair  return  on 
the  capital  employed)  are  more  likely  to  be  provided 
by  private  enterprise  than  houses  at  low  rents,  which 
are  necessary  for  the  accommodation  of  the  poorer 
classes.  It  will  therefore  frequently  be  the  case  that 
the  efforts  of  the  local  authority  will  be  directed 
mainly  to  the  provision  of  houses  of  the  latter  class. 
This  has  been  borne  in  mind  in  connection  with  the 
suggestions  in  this  memorandum. 

TYPES    OF    HOUSES    MOST    SUITABLE. 

The  type  of  dwelling  which  may,  perhaps,  be  re- 
garded as  the  most  suitable  in  ordinary  circumstances 
is  the  self-contained  house.  This  type  is  generally 
more  popular  than  the  tenement  dwelling  contained 
in  large  blocks,  and  has  advantages  in  respect  of 
health  and  comfort  which  are  not  shared  by  the 
latter.  Occasionally  there  may  be  a  demand  for 
accommodation 'of  a  limited  character — e.g.,  accommo- 
dation for  newdy  married  couples  or  for  aged  persons 
without  a  family — and  in  such  cases  it  may  be  de- 
sirable to  meet  the  demand  by  the  provision  of  two- 
storey  houses   consisting  of  two  self-contained  dwel- 


lings; but,  generally,  it  would  seem  desirable  to  avoid 
where  practicable  the  erection  of  blocks  of  buildings 
containing  a  series  of  tenements. 

NUMBER    AND     ARRANGEMENT     OF     BUILDINGS 
ON    THE    SITE. 

(a)  Generally. — The  arrangement  of  houses  on  the 
site,  and  to  some  extent  the  design  of  the  houses, 
>\iii  depend  upon  the  size,  situation  and  character 
of  the  land;  but  the  site  should  be  so  utilised  as 
to  secure  ample  open  space  in  connection  with  the 
houses  and  the  best  possible  aspect  for  the  living 
rooms.  Overcrowding  of  houses  on  a  site  should  be 
avoided,  and  care  must,  of  course,  be  taken  to  comply 
with  any  by-laws  or  local  provisions  in  force  in  re- 
gard to  new  streets  or  open  spaces  in  connection  with 
buildings.  On  the  question  of  the  number  of  houses 
to  be  erected  on  a  site,  the  local  authority  will,  doubt- 
msider  it  necessary  to  have  regard  to  the  cost 


Twu-Storey  Cottage,   with  Three  Rooms  and 

Scullery. — Type  A. 

(Cubic  contents,  6,579  cub.  ft.,  exclusive  of  coals  and  w.c.) 

of  the  s'lte  and  the  extent  to  which  street  works  will 
be  necessary;  but  it  would  be  well  to  bear  in  mind 
that  the  annual  charges  in  respect  of  a  loan  for  the 
land  spread  over  the  maximum  period  of  eighty 
year.-,  would  in  most  cases  constitute  a  comparatively 
small  proportion  of  the  total  annual  cost  of  providing 
the  houses.  On  the  basis  of  ten  houses  to  the  acre, 
and  land  at  £100  per  acre,  the  loan  charges  per  house 
for  land  purchase  would  be  less  than  2d.  a  week. 
Landown  rs,  in  some  cases,  have  expressed  them- 
selves willing  to  provide  land  for  housing  purposes 
at  a  nominal  price  or  free  of  cost.  Local  authorities 
are  empowered  to  accept  a  donation  of  land  for  these 
purposes  under  sec.  8  of  the  Housing  Town  Planning, 
,%;e  .  Vet,  1909,  and  wherever  they  are  able  to  obtain 
suitable  land  on  these  favourable  terms  they  should 
promptly   avail   themselves  of  the  opportunity. 

(b)  Building  in  Bows :  Back  Streets. — Where  the  houses 
are  built  in  rows,  it  is  desirable  that  they  should  be 
set  back  from  the  "street  line,  so  as  to  allow  small 
gardens  or  forecourts  to  intervene  between  the  houses 
and  the  street.  It  is  also  undesirable  that  long  rows 
of  houses  without  a  break  should  be  constructed;  and. 
as  a  rule,  the  number  of  houses  in  a  continuous  i  >v. 
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should  not  exceed  ten  or  twelve.  Long  rows  are 
open  to  objection,  not  only  because  overcrowding  of 
houses  on  the  site  may  be  the  result,  but  also  because 
they  give   a  monotonous  -and  depre-sing  appearance 

Alternafuse,  Piarv 
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and  prevent  easy  inter-communication  between    ti   el   . 
Where  bouses  are  erected  in  rows,  back  streets  may  be 
ary    for    the    removal    of    house    refuse    and 
delivery  of  coals,  goods,  &<■..  and  for  the 
laying  of  -ewer-.      Though  back  streets, 
if   not   properly   controlled   and    lighted, 
may  be  a  source  of  nuisance,  they  have 
the  advantage,  in  addition  to  their  use 
for    sanitary    purposes,    of    affording    a 
second  means  of  access  to  the  dwellings, 
thereby      saving      objectionable      traffic 
through  the  living  rooms. 

(c)  Detached  or  Semi-detached   Cottag 
The     erection     of     detached     or     .semi- 
detached    cottages     is     somewhat    more 
than    the   erection    of   cottages    in 
of  four  or  more,  but  if  the  circum- 
stances are  such  as  to  justify  the  addi- 
tional expenditure  involved,  the  erection 
of  detached    or    semi-detached    cottages 
may  be  of  advantage.    In  this  connection 
it   may    be  observed    that  larger   ground 
mtage  will,  as  a  rule,  b 
ble   in   rural    areas    than    in 
urban  areas   and  where  large  gardens  are 
provided    and    a   slightly    increased   rent 
is   charged,   the   tenants   should   be  able 
to   secure    some   return    in    the    form    of 
garden  produce,  &.c. 

Other  Arrangements  of  Houses  on  Site. 

Where  the  by-laws  admit,  it  may  be  de- 

d  si  other  arrangements  of 

eta  and  buildings  which  may  reduce 

the   expenditure   on   land   and   on    street 

ruction— e.g.,    (1)    the    formation    of 

groups  of  houses  on  back  land,  access  ;  i 

being  either  from  c  ly  narrow  ■•    i 


houses  are  set  well  back  from  the  street  line  and 
if  the  streets  are  not  intended  or  likely  to 
become  important  thoroughfares,  or  from  streets 
of  full  width,  of  which  portions  might  be  turfed 
or  planted  with  trees ;  (2)  the  grouping  of  a 
number  of  houses  round  an  open  space  which 
would  serve  as  a  recreation  ground  for  the  occupants 
of  the  houses  (see  sec.  11  of  the  Housing  of  the  Work- 
ing Classes  Act,  1903);  and  (3)  the  formation  of  the 
street  which  will  be  the  means  of  approach  for 
vehicles  at  the  back  of  the  houses,  leaving  a  stretch 
of  garden  ground  between  the  fronts  of  the  houses 
and  a  footway  giving  access  to  those  fronts. 

(c)  Frontage  of  Houses. — In  the  laying  out  and  de- 
velopment of  .sites  for  building  the  execution  of  the 
necessary  street  works  is  frequently  a  source  of  heavy 
expense,  and  there  is  a  tendency,  especially  where 
the  streets  are  wide  and  of  costly  construction,  to 
make  the  greatest  use  of  the  frontage.  As  a  result 
houses  are  sometimes  built  with  an  unduly  narrow 
frontage,  the  necessary  internal  space  being  obtained 
by  making  the  houses  deep  from  front  to  back,  or 
with  projections  at  the  back.  These  methods  of  con- 
struction interfere  with  the  due  access  of  light  and 
air  to  the  rooms,  and  in  order  to  avoid  these  objec- 
tions the  frontages  should  not  be  unduly  restricted. 
In  the  case  of  houses  containing  three  bedrooms  on 
the  first  floor  it  is  desirable  that  the  frontage  should 
in  no  case  be  less  than  16  ft. 

Ai  COMMODATION    TO     BE    PROVIDE!)     AND     ARRANGEMENT 
OF    INTERIOR    AND    OUTBUILDINGS. 

(a)  Generally. —The  house,  as  previously  stated, 
should  he  designed  to  meet  the  reasonable  needs  of 
the  prospective  occupants,  and  the  internal  arrange- 
ments will  no  doubt  be  influenced  to  some  extent 
by  custom  oi  the  locality  and  b\  the  habits  of  the 
population.  Although  the  actual  arrangement  of  the 
rooms  may  not  lend  itself  to  any  great  variety  of 
planning,  the  dimensions  of  the  rooms  and  the 
arrangement  of  doors,  windows,  fireplaces,  &c,  need 
careful  attention,  and  some  suggestions  in  regard  to 
these  matters  are  made  under  the  appropriate  headings 
below. 

(b\  Simjile  Type  of  House.— The  type  of  dwelling 
adapted  to  the  ordinary  working-class  family  of,  say, 
five  to  seven  persons  should  comprise  a  living  room, 
scullery,  food  store,  three  bedrooms,  and  the  necessary 
conveniences  and  out-offices.  In  such  a  house  the 
ordinary  necessities  would  be  met  by  the  following 
arrangements :  — 

Living  Room.— The  Jiving  room,  being  used  by  all 
the  family  in  common,  ought  to  be  as  large  and  com- 
modious as  possible,  and  should  contain  a  good 
cupboard  and  dresser,  and  a  kitchen  range  with  a 
boiler  for  hot-water  supply. 

Scullery  and  Bath.— The  scullery  may  be  fitted  with 
a  small  range  or  open  fire,  or  with  a  gas  stove,  so 
that  cooking  may  be  dime  here  in  the  summer  when 


Two-Storey  Cottage. — Type  C. 
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the   warmth   of  the   tire   is  not  needed   in   the   living 
room.    A  hath,  fitted  with  hinged  top  to  form  a  table 
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when  not  in  use,  can  advantageously  be  fixed  in  the 
scullery,  hot  water  being  supplied  to  the  bath  and 
sink  from  a  copper  in  the  scullery,  from  a  tank  con- 


The 


(c)  Stmreasn.— It    is    desirable    that    the    staircase 
hould  be  arranged  independently  of  a  living-  room. 
taircase  should  be  well  lighted  and  ventilated, 
should   be  furnished  with  a  handrail,  and  1;.' 
of  an  easy  gradiemit,  with  risers  not  exceeding 
8m..   '-winders"  being   avoided   if  po  - 

u/i  Cellars.  —  UnJese  special  circumstances 
necessitate  their  provision,  it  is  not  desirable 
that  cellars  should  be  provided.  They  add 
substantially  to  the  cost  of  a  house,  and. 
apart  from  dangers  that  miay  arise  from 'damp 
or  ground  air,  they  are  Liable  to  be  made  re- 
'  ptacfee  for  rubbish  and  to  became  a 
nuisance. 

(e)  Windows.— The  window  area  of  each  room 
should  not.  he  less  than  one-twelfth  of  the 
floor  area  of  the  room;  the  windows  should 
he  made  to  open,  and  should  be  so  placed  as 
to  ventilate  the  upper  a--  well  as  the  lower 
portions  of  the  room,  and  at  the  same  time 
be  sufficiently  low  down  to  enable  children  to 
see  out  of  them.  A  good  .and  inexpensive 
form  of  window  is  that  of  the  ordinarv  case- 
ment type,  with  opening  lights  above  a 
trainsom. 
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nect  d  to  a  small  boiler  in  the  kitchen  range,  or  from 
a  copper  heated  by  the  I  tchen  range.  Baths,  which 
need  not  necessarily  be  if  the  full  size,  should 
be  of  vitreous-enamelled  iron,  and  should  not 
be  encased.  The  provision  of  a  covered  space 
outside  the  scullery  in  which  washing.  &c, 
can  be  done,  and  in  which  the  copper  can, 
if  desired,  be  placed,  will  be  found  a  con- 
venient arrangement. 

Food  Store.— The  food  store  should  be  well 
lighted  and  ventilated  by  a  separate  window 
opening  into  the  external  air,  and.  in  order 
that  it  may  be  kept  cool,  should  not  be  placed 
so  as  to  adjoin  any  fireplace  or  ehimne3r  flue, 
and  a  sunless  aspect  is  desirable. 

Bedrooms. — Bedrooms  should  be  as  large 
•and  airy  as  practicable.  It  is  desirable  that 
one  of  the  rooms  should  have  a  floor  area  of 
■at  least  120  sq.  ft.  Bedroom's  which  cannot 
be  provided  with  a  fireplace  should  have 
special  ventilation.  This  may  he  provided  by 
means  of  fixed  louvres  over  the  door,  and  the 
door  should  be  at  the  opposite  end  of  the  room 
from  the  window.  The  doors,  windows  and 
fireplaces  in.  the  bedrooms  ,-hould  be  arranged 
so  as  to  secure  convenient,  spaces  for  the  bed 
and  furniture,  and  to  ensure  the  freest  circu- 
lation of  air. 

Closet  accommodation.  — Separate  accommo- 
dation should  lie  provided  for  each  hous 
tihe  entrance  to  it  should  he  placed  orj 
the  house.  A  water-closel  may  be  placed 
close  to  or  built  as  part  of  the  house,  and 
access  to  the  entrance  should  be  under  cover 
if  possible.  If  an  earth  closet  is  provided  it 
should  be  placed  at  some  distance  from  the 
house. 

Coal  Store. — A  tore  for  coal  and  fueQ  should 
be  provided. 

Yard.— Any  provisions  in  force  in  regard 
to  the  paving  of  yards  or  open  spaces  must 
be  complied  with,  and  in  any  case  it  is  desir- 
able that  there  should  he  a  paved  or  con- 
creted area  Lmanediately  adjoining  the  back 
of  the  house. 

Height  of  Rooms.— The  height  of  the  room-  need 
not  exceed  8  ft.  6  in.  and  8  ft.  may  suffice  with  good 
ventilation. 


MATEBIALS:      WILLS:      FLOORS:     DOORS. 

The  materials  of  which  the  houses  should 
be  constructed  will  vary  according  to  the 
locality.  Brickwork,  covered  externally  with 
rough  cast  or  cement,  is  an  economical  form 
of  confruction,  though  of  not  such  lasting 
quality  as  plain-faced  brickwork.  Half-brick 
internal  walls  which  carry  the  floor  joists 
should  he  built  in  cement.  Wall-  of  habitable 
room.-  should  he  finished  internally  with 
plaster,  seuldeTies,  larders,  outbuildings.  &c, 
being  pointed  and  lime-whitened. 

Floors  of  living  rooms  and  bedrooms  should 
be  constructed  of  deal  flooring,  those  of  scul- 
leries and  CMltbuildingB  being  of  solid  concrete 
finished  in  cement.  The  floors  of  living  room- 
can  be  constructed  of  deal  boards,  either  on 
joists  or  laid  on  concrete,  and  nailed  to  fillets 
embedded  in  the  concrete,  but  care  must  be 
that  the  concrete  is  absolutely  dry  before 
A  layer  of  bituminous  composi- 


taken 

the  hoards  are  fixed 
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lion  beneath  the  boards  is  desirable.  Red  Stafford- 
shire quarries  bedded  on  concrete  make  a  serviceable 
and  clean  flooring. 
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Strongly  made  lodged  and  braced  doors  arc  prefer- 
able to  panelled  doors  of  inferior  quality. 

MODEL   PLANS. 

Annexed  to  the  board's  memorandum  arc  plans 
designed  to  meet  different  requirements. 

Type  A  is  a  design  for  a  house  containing  two  bed- 
rooms only,  -which  would  be  suitable  for  a  family 
of  four  or  five,  consisting  of  the  parents  and  three 
young  children. 

Types  B  and  C  arc  illustrations  of  the  type  of  house 
described  in  paragraph  C  (6)  of  this  memorandum.  It. 
might  serve  to  accommodate  a  family  of,  say,  four 
adults  and  three  children. 

Type  D  illustrates  a  house  containing  «  parlour  in 
addition  to  a  kitchen  and  scullery.  The  provision 
of  a  parlour  will  necessarily  add  to  the  cost  of  the 
house,  and,  consequently,  if  should  not  be  provided 
unless  a  sufficient  rent  is  obtainable  to  justify  it.  It 
is  desirable  that  the  provision  of  a  parlour  should 
not  lead  to  a  reduction  of  the  size  of  the  kitchen  or 
living  room. 

Type  E  is  an  illustration  of  a  semi-detached  house 
suitable  for  a  family  of  seven. 

These  plans  are  intended  to  serve  a-  a  basis  upon 
which  dwellings  may  be  designed  to  suit  ili<'  par- 
ticular circumstances  for  which  they  arc  required. 
They  purposely  show  only  suggested  arrangements 
of  rooms  or  other  accommodation.  The  result  of 
suggesting  official  models  of  elevations  might  be  to 
-m  ,.  , t \- j 1 1  designs  to  some  extent,  and  the  board  arc 
desirous  of  avoiding  this.  They  think  that,  the 
general  designs  and  elevations  may  best  he  left  to 
be  decided  by  local  custom  or  wishes,  hi  this  way 
it  is  iioped  that  there  may  lie  full  scope  for  variety 
and  pleasing  effect,  and  that  the  dulne--  of  uniformity 
may  be  avoided. 

The  cubic  capacity  in  the  five  types  illustrated  varies 
from  6,579  cub.  ft.  to  9,860  cub.  ft.  In  arriving  at  these 
figurei  a  height  of  8  ft.  has  been  taken  for  the  roams. 
The  approximate  cost  of  each  dwelling  may  lie  ob- 
tained by  multiplying  its  cubic  capacity  by  the  cur- 
rent cost  per  foot  cube  in  the  locality  in  which  the 
dwelling  is  to  be  erected.  Thus,  if  the  current  cost 
per  foot  cube  were  4d..  i he  approximate  cost  of  a 
dwelling  of  (j,57!i  cub.  ft.  would  be  £110,  and  of  a 
dwelling  of  9,860  cub.  ft.  would  be  £165.  If  the  current 
•  were  5d.,  these  figures  would  be  increased  bj 
25  per  cent. 

COMPLIANCE   WITH    LOCAL   BIT-LAWS   ANI1    STATUTORY 
PROVISIONS. 

The  observations  or  suggestions  in  this  memo- 
randum must  be  read  as  subject  to  the  by-laws  in 
force.  Care  must  be  taken  to  comply  with  the  local 
by-laws  and  statutory  provisions  in  force  in  the  dis- 
trict relating  to  street-,  open  spaces,  and  new  build- 
ings, 'but  in  connection  with  this  point  special  atten- 
tion is  drawn  to  the  board's  circular  letter  of  August  29, 
1912,  in  which  they  urged  the  importance  of  local 
authorities  reviewing  the  requirements  of  their  by- 
laws, so  that,  while  prescribing  reasonable  provisions 
with  a  view  to  securing  stability,  protection  from 
fire,  and  conditions  essentia]  to  health,  they  should 
not  be  unduly  restrictive  in  regard  to  the  erection 
of  small  dwelling-houses. 


APPOINTING   A  CLERK  OF  WORKS. 


West    Bromwich   Corporation   Proposals.     The    West 

,;  -h    ('"isolation     Bill,    which    empowers    the 

iKxrough    of   West    Bromwich    to  provide    and   work   a 
liroltey   vehicl  to   provide   and    work  motor 

wmribu  to    extend    their   power    with    regard    to 

-  and  electricity  undertakings,  and  for  ot-hcr 
improvements  in  the  borough,  (has  been  presented  in 
the  House  of  Commons  and  read  a  first  time. 

Road  Board  Crants  for  Ireland. -The  total   amount 
••f   p.ad    grants    nuadi     and     indicated     for     Ireland 
amounts  to   £140,106.    01   this,  however,  only    £83,958 
have  been  actually  made,  due  no  doubt  to  the  larrangi 
ments  noi   yet  ha  I    em   accepted     Keirj    head 

the  li-t    with    £18,000.       Cork,  a  very    large    county, 
comes   ie-xt,  will,    £14,750,   and    Donegal    Khin 
£10,000.     Do  next  with  £8,322,  all  of  which 

i  d.  Antrim  and  Armagh,  berth,  of  which 
beam  rolling  vigorously, have 
I  £7,200  and  £6,100  respectively  though 
Antrim  ha.-  not  taken  up  any  of  its  grant  yet.  Claw 
li:|-<  been  all...  and  £4,958,  of  which  £2,600  ha  b  i 
paid.  i  h  '■  Motor  Neu  ■  data  iv.t  : 
counties   which  have  not  taken  up  any  of  the  Road 

Board  gi  ml  up  to  1  at  arc  Donega]    I  - i- 

Lond  i   Wicklow. 


CANDIDATES'    ORDEAL   AT    NANTWICH. 

At  the  last  meeting  of  N&ntwich  Rural  District. 
Council  it.  was  reported  that  the  sub-committee  had 
gone  through  the  applications  for  the  position  of 
clerk  of  works  to  the  Willasiton  sewerage  scheme,  at. 
a  salary  of  £2  10s.  per  week,  and  the  three  following, 
says  the  Crewe  ami  Na/nbwich  Observer,  were  selected 
to  appear  before  the  council:  — 

MDr.  Charles  Harvey,  fifty-four  yeatns  of  age,  of  St. 
Helens,  formerly  a  practical  bricksettor,  with  expe- 
rience of  clerk  of  works  to  sewage  disposal  scheme 

Mr.  B.  M,  Smith,  thirty  yeans  of  age,  civil  engineer 
and  surveyor,  of  Ponlefracl . 

Mr.  Harry  L.  Lloyd,  twenty-nine  yeans  of  age, 
civil   engineer  and   surveyor,   of  Wolverhampton. 

The  chairman  Was  given  a  list  of  technical  ques- 
tions by  Mr.  C.  E.  Davenport,  tihe  sanitary  surveyor, 
to  put  to  the  candidates,  and  in  addition  the  chair- 
man banteringly  suggested  that  each  candidate 
should  be  asked  whether  he  was  n  teetotaller  and 
what   were  his  polities.    (Laughter.) 

When  Mr.  Harvey  had  answered  tihe  technical 
questions,  he  was  asked  by  the  chairman  if  he  was 
a  teetotaller,  and  tihe  applicant  .-aid  he  was,  where- 
upon 

Mr.  W.  Emberton  protested  aga  nst  such  a  ques- 
tion being  put,  to  the  candidates.  When  the  chair- 
man  mentioned   it  be   took    it   as  a   jocular  remark. 

The  chairman  said  it  was  the  other  question  about 
politics  that  was  the  joke. 

Mr.  Emberton  protested  thai  -neb  a  question  ought 
not  bo  be  put. 

The  chairman  (to  the  applicant):    You  are  not   at 
all  hurt  at.  my  asking  you   the   question,  are  you  ? 
Applicant :   No,  sir. 

When   Mr.   Smith    came   in,   Mr.   Emberton   moved 
that   the  question    as    to   the   applicant    being   a    tee- 
totaller be  not  put.    He  wished  to  test  the  meeting. 
The  Chairman:    J    won't  test  the  .meeting.     He   can 
answer  it,  if  he  wishes. 

The  applicant  did   not   answer.    Mr.    R.   W.   Cart- 
wright    asked,    "  is    the    gentleman     an     abstainer  ?  " 
and  he  replied,  "T  am  temperate."    (Crie     of  "Hear, 
I  car.") 
Mr.  Emberton:   Sensible  man. 

The  next  applicant  (Mr.  Lloyd)  had  .-aid  in  his 
application  that  he  was  a  teetotaller,  and  after  he 
bad  answered  the  questions  the  chairman  inquired 
of  the.  council.  "Any  other  questions  to  ask?" 
Mr.  Emberton:  Better  ask  him  what,  religion. 
The  Chairman  (confidentially  to  the  applicant): 
It's  all  right.    That's  a  joke. 

Mr.  John  Loring  ©aid  as  it  was  a  highly  technical 
question  he  Would  like  the  surveyor's  opinion  on 
the  applicants. 

Mr.  Davenport  said  he  preferred  the  practical  man, 
Mr.  Harvey,  who  wa.-  formerly  a.  bricksetter.  The 
other  men  were  better  qualified  technically,  but  he 
could  do  the  technical  work  himself. 

Mr.  Loring  also  asked  whether  51  or  ,'iii  was  the 
belter  age,  and  whether  the  younger  or  the  older 
man  would  be  more  efficient. 

Mr.  Davenport  said  the  man  at  54  appealed  to  hi' 
an  active   man. 

Mr.  W.  J.  Dutton  asked  whether  Ahv  surveyor  con- 
sidered practical  experience  or  theory  was  tire  more 
valuable   in  this    case.  ? 
Mr.  Davenport  :    Practical  experience. 
Mr.  Dutton1:    'that  will  decide  my  vote. 
Mr.   Harvey   was   appointed   by   35   votes   to   9,    the 
latter  numb©]    being  in  favour  of  Mr.   Lloyd. 


The  Wheel  and  the  Road.— A  paper  on  this  subject 
will  he  read  on  Wednesday  evening  next  by  Colonel 
R.  E.  Crompton,  C.B.,  at  a  meeting  of  the  Institution 
of  Automobile  Engineers,  to  be  held  at  the  Institution 
of  Mechanical  Engineers,  Storey's-gate,  SAY.  The 
chair  will  be  taken  at,  8  p.m. 

Royal    Sanitary    Institute.  Th.      Open      Space 

P  .i  .  l   id     Locai]    \  sped  "  will  be  t  he  subjei  I  oJ 

n     at      i       essional   -meeting    of    the    Royal 

3aniterj  Institute  to  be  held  at  Pelbam-iroad  school- 
on  Saturday,  the  12th  in.-t.,  at  10.30  a.m.  Tickets 
for  admission  of  vi  too  may  be  had  on  application 
to  Mr.  C.  H.  Cooper.  m.inst.C.e.,  and  Dr.  E.  H.  T. 
Na.-h,  Town  Hall,  Wimbled-on.  -who  aire  acting  as  the 

local    I cretaries  of  the  meeting;    and   of    Mr. 

B,  Whii.    w.iiii  .  secretary  of  the  institute. 


April  4.  1913. 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


IX. — A  Lesson  in   Surveying. 

That's  all,  thanks,  Miss  Bruce.  I'll  sign  them 
when  I  come  back  this  afternoon.  You  might  tell 
Mr.  Sparks  that  I  want  him.  Now,  Sparks,  I've  a 
job  for  y<»u  to-day.  You've  been  doing  very  well 
lately— quite  a  marked  improvement.  No  more 
snooker  pool,  eh  ?  No,  you've  been  sticking  to  it 
like  a  brick— kept  your  promise,  as  I  knew  you  would. 
Thanks    to    me?    Well,    in    a   way,    perhaps;    but    I 

knew  you  had  it  in  you,  and But  there,  all  this 

is  beside  the  question.  It's  a  grand  day,  and  I'm  a 
bit  fagged  with  detail  and   interviews,  and  all  that 

sort  of  thing.    I'm  going  to  have  a  day  off,  and 

Are  you  going  with  me  ?  Yes,  and  if  you'll  just  col- 
lect the  surveying  instruments  we'll  make  a  start. 
You've  not  had  any  field  work  yet,  have  you  ?  You've 
been  reading  Usill's  book,  I  suppose,  and  you'll  have 
just  a  glimmering  notion  of  the  work;  but'you'll  find 
it  very  different  once  you're  in  the  field.  We're  going 
to  tackle  that  40  acres  at  Bacon-lane— you  know,  the 
land  the  council  acquired  recently  for  a  recreation 
ground.  Survey  and  contour,  that's  the  programme. 
Of  course,  we  could  do  both  together  with  a  couple 
more  assistant-.;  but  it's  to  be  you  and  I  for  it.  It's 
to  be  a  practical  lesson,  and,  mark  you,  you've  got 
to   put   your  back  and  your  brain  into  the   j  >b. 

*  *  *  # 

Got  'em  all  ?  Chain,  pins,  tape  ?  And  the  level, 
tripod  and  staff?  I  don't  suppose  we'll  touch  the 
levelling  to-day;  but  you  may  as  well  bring  them 
along.  Call  one  of  the  men  to  help  you  to  carry 
them— it  wouldn't  do  for  me  to  be  seen  humping 
along  with  .a  load— loss  of  dignity,  you  know.  Here 
we  are,  then.  Now  watch  me  throw  the  chain  out. 
There  are  two  ways  to.  do  it,  .as  there  are  to  do  every- 
thing else— a  right  and  a  wrong  way.  Now  take  this 
handle  and  stretch  at  along,  then  'come  back  to  me 
and  see  on  your  way  that,  there 're  no  kinks  in  the 
■chain.  We've  some  scores  of  chain  lengths  to  take, 
and  a  couple  of  inches  out  on  every  length  makes  all 
the  difference  when  it  comes  to  triangulation.  Now, 
if  you  go  up  to  that  corner  of  the  field,  you'll  see  a 
peg.  Take  these  three  poles  and  stick  one  firmly  in 
at  the  peg.  In  the  peg  ?  No,  at  the  peg— you'd  have 
a  job  to  drive  the  pole  into  it !  Mind  that  the  pole 
is  absolutely  vertical  from  eveo-y  point  of  view.  Then 
walk  back  towards  me  with  the  other  poles— mind, 
straight  towards  me;  don't  wander  all  over  the 
field.  When  you've  gone  about  a  couple  of  hundred 
feet— say  eighty  paces  in  your  case— stick  in  another 
pole  exactly  where  I  tell  you.  You  won't  be  able 
to  hear  me  ?  No,  and  I  shan't  try  to  make  you— I've 
only  one  pair  of  lungs  to  last  me  out.  You'll  have 
Bo  watch  my  hand,  and  when  you  see  me  drop  my 
hand— like  this—  screw  the  pole  in  hard  and  vertical. 
Then  another  couple  of  hundred  feet  .and  do  the 
same  with  the  remaining  pole,  and  that  done  come 
back  to  me  here  and  we'll  start  chain  line  No.  1. 

*  *  #  # 

Thought  you'd  find  me  ?  Well,  I  can't  say  that  I 
exactly  thought  you  would ;  but  I  knew  that  I'd  never 
get  half  an  hour  to  myself.  Must  come  along  with 
you?  Well,  that's  pretty  cool.  Must!  You— oh,  the 
young  fool ;  he's  got  the  pole  at  an  angle  of  about  45. 
Hi !  Hi !  Of  course,  he  can't  hear ;  he— he'll  have  to 
go  back,  that's  all.  Now,  Mr.  Trotman,  what  is  it 
exactly  you  do  want  ?  The  briefer  your  reply  the 
better  it  '11  suit  me.  To  come  to  Ronald-road  ? 
Question  of  building  line  ?  You'd  better  see  Mr. 
Simms,  the  inspector Eight!  that's  better— ver- 
tical as  a  chimney  shaft.  The  chairman  there  ? 
What  does  he  want?  Meeting  the  trustees?  Now, 
look  here,  Mr.  Trotman,  I  ask  you,  is  it  fair  to  spring 
a  thing  of  this  kind  on  me  at  a  minute's  notice  ?  You 
could  've  rung  me  up  this  morning  at  the  very  least. 
Here  am  I  prepared  for  a  day's  survey— a  pressing 

job— .absolutely  got  the  first  line  ranged  out,  and 

Right !  Come  on  !  And  here  you  want  me— nay,  you 
order  me— to  come  with  you.  Of  course,  if  you've  the 
chairman  with  you,  and  he  gives  his  instructions, 
there's  an  end  of  the  matter  as  far  as  I'm  concerned. 
I'm    bound   to   obey  him    when   I   can;    but   I've  no 


cause  to  thank  you.  Very  good,  my  lad,  but  that 
farthest  pole's  a  little  out  of  the  vertical— run  along 
and  straighten  it  up.  The  others  are  O.K.  I  suppose 
it  won't  take  me  long,  anyway,  and  I  can  get  back 
here  before  lunch.  Tell  the  chairman  I'll  be  with 
him  in  a  few  minutes.  Can't  I  come  now  ?  No,  I 
can't,  and  what's  more,  I  don't  mean  to.  Say  a 
quarter  of  an  hour— no,  not  a  moment  sooner! 
*  *  #  # 

A  very  good  line,  indeed,  Sparks,  now  you've 
straightened  that  pole.  Look  down  them— the  poles 
appear  as  one,  don't  they?  That's  how  they  should 
be.  I've  got  to  go  to  Ronald-road  now,  and  you'd 
better  meet  me  here  after  lunch.  It'll  be  no  use  try- 
ing to  start  again  before.  Yes,  you  can  leave  every- 
thing here  except  the  levelling  instruments.  Take 
them  back  with  you— it's  quite  certain  we  shan't  want 
them  to-day.  Hullo,  here's  another  of  'em.  One- 
two— three— why  it's  quite  a  deputation.  Morning, 
Colonel  Jubber.  Your  solicitor  ?  Pleased  to  meet 
you.  Good  morning.  Anything  important  ?  I'm 
afraid  I  haven't  a  moment  to  spare — just  off  to  Ronald- 
road.  Five  minutes  ?  Yes,  I  can  give  you  that.  Dear 
me,  that's  very  bad.  Bolted,  you  say  ?  And  shat- 
tered your  entrance  gate  ?  Man  drunk  ?  No,  I  don't 
think  you're  right  there,  Colonel  Jubber.    The  man's 

a  staunch  tote Oh,  yes,  he  is;  I  know  it,  for  the 

simple  reason  that  he's  the  only  one  we  have.  No, 
that  isn't  why  I  put  him  on  the  water  van,  Mr. 
Pounce.  Want  me, to  come  and  see  the  damage  at 
once  ?  Well,  that's  just  what  I  can't  do.  You  in- 
tend to  claim  ?  Well,  of  course  you  do.  Bless  your 
innocent  heart,  Mr.  Pounce,  what  else  could  you  do, 
having  regard  to  the  fact  that  you're  acting  for  the 
Colonel  ?  Send  your  claim  along,  and  I'll  look  into  it, 
and  report  in  due  course  to  the  council.  Sack  the 
scoundrel  ?  No,  Colonel  Jubber,  I  .scarcely  see  my 
way  to  do  that,  and  I've  yet  to  learn  that  a  man's  a 
scoundrel  because  his  horse  runs  away.  I  remember 
a  case  not  so  very  long  back  of  a  gentleman  driving. 

and Don't  want  to  hear  about  it  ?    Nothing  to 

do  with  the  present  case  ?  No,  but  when  you  brand 
a  man  as  a  scoundrel,  I 


No,  I  can't  come  now,  and  that's  absolute.  Make 
your  claim  and  111  do  what's  right.  Now,  my  lad, 
just  put  that  chain  in  the  ditch  out  of  tight — eh  ? 
Oh,  I  thought  you  spoke — seemed  to  me  you  said 
something  you  might  be  sorry  for  if  you  repeated  it. 
Good  day,  Colonel  Jubber.  Good  day,  Mr  Pounce — 
you'll  send  your  claim  along,  won't  you  ?  I  don't 
suppose  you'll  forget.  The  pins  ?  Oh.  take  'em  with 
you — they're  things,  easy  to  pick  up.  Run  along  now 
and  be  back  after  lunch.  You  might  have  an  hour 
with  Usill — it'll  do  you  no  harm  now  just  to  look  up 
a  few — -  Hullo,  what  now  ?  No,  no  reply,  thanks. 
"  Calling— three — o'clock — important — Carston."  Well, 
that's  about  done  it,  as  they  say  in  the  police  reports. 
Absolutely  put  the  cap  on !  It's  no  use,  Sparks ;  we 
must  give  it  up.  Take  everything  back.  Yes,  pull 
up  the  poles.  Lor',  what  a  day  off !  Anything  wrong  ? 
No,  nothing  much,  only  I've  to  meet  Mr.  Carston  at 
three  o'clock,  and  that'll  mean  a  trip  down  to  the 
new  tanks,  and  the  rest  of  the  day  gone.  But  there. 
I  mustn't  stand  talking  here — the  chairman  '11  be 
fuming  and  fretting  by  now,  I  reckon.  Tell  Miss 
Bruce  that  I'll  be  back  at  half-past  two,  and  ask  her 
to  have  the  letters  ready  for  me  to  sign  then,  as  I 
probably  shan't  return  when  I  go  out  with  Mr. 
Carston. 

#  #  #  * 

Have  I  come  home  ?  Well,  it  looks  like  it,  dear, 
doesn't  it  ?  At  least  I  presume  I'm  here.  Don't  be 
foolish  ?  I'll  try  not  to  be,  but  really  I  feel  some- 
times as  though  what's  left  of  my  brain  is  turning. 
Had  a  good  time  ?  Thought  I  was  going  surveying  ? 
Yes,  so  did  I;  but  I  hadn't  got  a  line  ranged  out 
before  a  message  came  for  me  to.  meet  the  chairman 
at  Ronald-road.  Then  hard  upon  that  followed  old 
Jubber  and  his  solicitor.  Some  rot  about  damage  to 
one  of  his.  gates.  Action  ?  Oh,  yes,  it's  bound  to 
mean  that  unless  the  council  pay  up,  and  I  don't 
suppose  the  solicitor  (our  solicitor,  I  mean)  '11  advise 
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that.  It'd  be  much  too  short  a  proceeding.  Yes, 
it'll  mean  a  day  for  me,  I  suppose.  Well,  no  sooner 
had  old  Jubber  gone  than  along  comes  a  wire  from 
Carston  to  meet  him  at  three  o'clock,  and  you  know 
what  that  means.  The  rest  of  the  day's  a  blank,  and 
the  evening  too.  Bring  him  home  ?  No,  that 
wouldn't  suit  Carston.  He  likes  what  he  calls  a  run 
round.  He's  an  awfully  decent  chap,  but  I  do  wish 
he'd  settle  down.    Not  bound  to  go  with  him  ?    No, 

of  course    I'm  not;    but — er I  want  to  go  ?    My 

dear  girl,  you've  hit  it  right  off.  Really,  I  never 
looked  at  it  in  that  light  myself  before— yes,  I  do 
believe  I  do  want  to  go.  Humbug,  am  I  ?  Well,  I'm 
afraid  I  must  plead  guilty  to  the  soft  impeachment. 
Still,  you  mustn't  grumble.  It's  not  often  that  I  have 
an  evening  really  off.  And,  Kate,  I  have  come  home 
to  lunch,  haven't  I  ?  That's  a  bit  out  of  the  custo- 
mary, isn't  it  ? 


DUTIES  OF  A  SURVEYOR  AND  MASTER  OF  WORKS. 


KIRKCUDBRIGHT'S   LIST  OF   "  REGULATIONS." 

SURVEYOR  and  MASTER  of  WORKS  (with 
sanitary  qualifications  preferred)  wanted  for 
the  BURGH  of  KIRKCUDBRIGHT.— For  con- 
ditions of  appointment  apply  to  John  Gibson, 
Town-Clerk,  Kirkcudbright,  with  whom  applica- 
tions and  copies  of  testimonials  are  to  be  lodged 
on  or  before  5th  April,  1913. 

From  information  which  has  reached  us  it  would 
appear  that  the  above  innocent-looking  advertisement 
has  induced  quite  a  number  of  municipal  engineers 
to  apply  for  copies  of  the  conditions  drawn  up  in 
connection  with  the  appointment,  but  whether  there 
will  be  an  overwhelming  rush  of  actual  candidates, 
either  with  or  without  the  desired  "  sanitary  qualifica- 
tions," is,  we  imagine,  somewhat  open  to  question.  The 
regulations,  as  they  are  termed,  make  such  interest- 
ing reading  that   we  reproduce  them   verbatim: — ' 

KEGTJLATIONS 

FOE   THE 

Duties  of  the  Surveyor  and  Master  of  Works 
for  the  Burgh  of  Kirkcudbright. 

The  surveyor  and  master  of  works  will  be  paid, 
to  begin  with,  a  salary  of  £80  a  year,  and  for  this 
salary  he  must  devote  the  whole  of  his  time  to  the 
duties  of  his  office.  The  engagement  will  be  for  one 
.year,  and  thereafter  at  one  month's  notice  on  either 
side,  and  his  duties  will  be  as  follows — viz:  — 
slaughter-house  department. 

To  visit  the  house  every  day  that  cattle  are  being 
killed  examine  the  carcases,  and  see  that  any  diseased 
meat  is  destroyed,  and  report  such  cases  immediately 
to  the  veterinary  inspector. 

To  collect  the  dues  for  the  animals  killed  in  the 
slaughter-house,  give  the  butchers  receipts  therefor, 
account  for  the  dues  to  the  chamberlain  each  week, 
and  get  the  counterfoils  of  the  receipts  issued  to  the 
butchers  initialed  by  the  chamberlain. 

Generally  to  see  that  the  house  is  kept  clean  and  in 
good  order  and  repair,  and  that  the  regulations  and 
by-laws  are  duly  observed  and  enforced.  To  report 
to  the  town  council  every  contravention  of  the  regu- 
lations and  by-laws  without  delay. 

WATER  department. 
To  see  that  the  waterworks  are  kept  in  good  order, 
and  report   any  defects  to  the  convener  of  the  com- 
mittee. 
To   report  to   the  convener  of  the   committee   from 
i  time  the  quantity  of  water  in  store,  the  con- 
oi  the  reservoirs    springe  and  filter  beds,  and 
their  tributaries. 
To   prepan  of    cost    of    extensions    and 

of  water  mains. 
To  superintend   all  extensions,  alterations  and   re- 

ind  hydrants. 
To  regularly  inspect  all  pipes,  taps  and  cisterns  in 
once  each  quarter,  and  to  enforce  compliance 
with    the    regulations    as   to   the    supply   of   water    to 
houses,  &c. 
To  Tegularly  scour  the  water  mains,  and  thoroughly 
>ut   all    tanks   and   catchpits    in    Octoh 
February  in  each  year,  and  to  intimate  to  the  con- 
of  the  Water  Committee  when  this  work   is  to 
be  done. 

round  once  every  week  all  outside  closets 
and  see  that  they  are  kept  clean  and  in  good  order, 
and  report  to  thr-  proprietor  of  the  premises  and  the 


convener  of  the  Public  Health  Committee  when  any 
of  the  closets  require  attention. 

SEWERAGE   DEPARTMENT. 

To  prepare  plans,  specifications  and  estimates  of 
the  cost  of  extensions  or  alterations  of  main  sewers. 

To  superintend  all  extensions,  repairs  or  improve 
ments  of  the  sewerage  system. 

To  see  that  alterations  and  connections  with  private 
drains  are  properly  imade  and  tested,  and  that  all 
junctions  are  formed  with  fireclay  oollars. 

To  see  that  all  private  drains,  soil  pipes  and  sani- 
tary appliances  are  kept  in  good  order  and  repair, 
and  intimate  all  defects  to  the  respective  proprietors 
or  their  factors  and  to  the  convener  of  the  ^committee. 

To  carry  out  any  special  instructions  which  may  be 
given  him  by  the  council  or  the  convener  of  the  Public 
Health  Committee. 

ROADS    DEPARTMENT. 

To  call  every  morning  before  9  o'clock  on  the  con- 
vener of  the  Streets  Committee  for  any  instructions 
he  may  have  to  give,  and  attend  promptly  to  these 
instructions. 

To  superintend  the  repair,  cleansing  and  watering 
of  streets  and  roads,  and  see  that  all  the  conduits  for 
carrying  the  roof  water  below  the  foot  pavements 
are  kept  clean. 

To  calculate  the  quantity  of  road  metal  required 
for  the  season,  and  measure  the  same  when  -broken  in 
heaps. 

To  prepare  plans,  specifications  and  estimates  of 
cost  of  any  proposed  improvements. 

To  measure  contract  work,  and  give  certificates  for 
sums  due  to  contractors. 

To  grant  orders  for  opening  the  streets  when  re- 
quired for  connecting  water,  sewer  or  gas  pipes,  and 
see  that  the  openings  are  properly  filled  up  to  the 
satisfaction  of  the  committee. 

To  see  that  the  burgh  workmen  and  scavengers 
begin  their  work  timeously  in  the  morning,  and  go 
round  and  see  that  the  work  is  properly  performed. 

BUILDINGS    (NEW    AND    OLD). 

To  examine  plans  of  proposed  new  buildings,  and 
alterations  of  existing  buildings,  and  see  that  the 
statutory  provisions  are  complied  with ;  to  inspect 
buildings  during  constructiLon,  and  report  to  the  coun- 
cil any  case  of  contravention  of  the  statutory  regu- 
lations or  of  the  warrant  granted. 

GENERALLY. 

To  see  that  all  lands,  houses,  fences  and  grounds 
belonging  to  the  burgh  are  kept  in  good  order,  the 
grass  in  St.  Mary's  Park  and  Moat  Brae  is  properly 
and  regularly  cut,  and  the  fences  and  seats  kept  in 
repair. 

To  prepare  plans,  specifications  and  estimates  of 
cost  of  any  new  works,  and  superintend  their  execu- 
tion, whether  by  contract  or  by  day  labour. 

To  check  all  accounts  incurred  in  the  various  de- 
partments, and  submit  same  to  the  Finance  Com- 
mittee; and  generally  to  carry  out  the  instructions 
of  the  various  committees  or  conveners  given  either 
orally  or  in  writing. 

To  have  full  control  as  to  the  engagement  or  dis- 
missal of  occasional  workmen  when  employed  at  work 
ordered  by  the  council  or  the  convener  of  a  committee, 
and  to  pay  the  wages  of  such  workmen. 

To  report  at  once  to  the  council  or  the  Streets  Com- 
mittee any  insubordination  or  disobedience  to  orders 
on  the  part  of  any  of  the  workmen  or  scavengers. 

To  act  as  inspector  under  the  Shops  Act,  1911. 

To  carry  out  all  the  duties  of  a  burgh  surveyor, 
whether  herein  mentioned  or  not. 

To  undertake  any  other  duties  if  required  by  the 
town  council  at  such  remuneration  as  may  be  deter- 
mined. 

To  attend  monthly  meetings  of  Council  and  Finance 
Committee,  and  special  meetings  when  required,  and 
to  give  in  a  written  report  of  the  work  that  has 
been  going  on. 

To  report  at  once  to  the  council  when  he  becomes 
aware  of  any  repairs  being  required  on  any  of  the 
burgh  property. 

To  keep  a  daily  register  setting  forth  each  day  what 
he  has  been  doing,  and  submit  the  register  to  each 
monthly  meeting  of  council,  or  to  any  comimittee 
that  may  ask  for  production  o"f  it. 


Roadmen's  Wages  in  Norfolk.— At  Monday's  meet- 
ing of  the  Forehoe  Rural  District  Council,  the  surveyor, 
replying  to  the  question  of  a  member,  stated  that  the 
wages  of  roadmen  in  the  district  were  13s.  a  week  and 
15s.  for  gangers. 


Aritii.   I.   L9il 
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Law  Notes. 

Edited  by  J.  B.  REIGNIER  CONDER,  11  Old  Jewry  Chambers,  E.O.,  Solicitor  of  the  Supreme  Court. 


The  Editor  will  be  pleased  to  a?isioer  any  Questions  affecting  iha 
practice  of  engineers  and  surveyors  to  local  authorities.  Queries  (which 
thould  be  written  legibly  on  foolscap  paper,  one  side  only)  should  be 
addressed  to  "  The  Law  Editor,"  at  the  office  of  The  Surveyor, 
accompanied  by  the  writer's  name  and  address,  but  correspondents 
Mho   do  not  wish    their    names    to  b#  published  should  also  furnish  a 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  use 
hinations  sucfi  us  X.V.Z.,  and  words  suclt  a.i  "engineer" 
and  "  surveyor,"  should  never  be  used. 


Private  Street  Works  Act,  1892— "  Tesrernos "  is 
imsltructed  by  his  council  to  prepare  the  necessary 
drawings,  estimates  and  preliminary  apportionment 
under  the  above  Act  for  the  making  up  of  a  number 
of  roads  and  footpaths  in  and  about  a  certain  square 
in  the  middle  of  the  town  these  being  at  the  present 
time  private  sttreets  repairable  by  an  expenditure 
annually  appointed  by  the  residents  of  the  various 
houses  situate  round  the  square.  The  question  now 
arises  as  to  the  proper  way  in  which  the  expenses 
should  be  charged  and  the  apportionments  made  out. 
On  the  one  hand  it  is  contended  that  the  whole  of 
the  expenses  should  be  lumped  together,  the  whole 
of  the  frontages  measured,  and  the  apportionment 
based  on  the  average  cost  per  foot  frontage ;  on  the 
other  hand  it  is  thought  that  as  each  particular  length 
of  street  differs  from  the  others  either  in  the  fact  of 


houses  facing  both  sides  of  the  .street,  and  in  the 
amount  of  work  required  to  be  done,  the  whole  of  the 
roads  and  footpaths  should  be  divided  into  separate 
lengths  and  each  length  treated  as  a  separate  street. 
For  instance,  No.  1  length  has  two  footpaths,  one 
on  either  side  (one  being  very  wide),  and  a  narrow 
roadway  requiring  special  treatment  to  avoid  injury 
or  interference  to  cellars  partly  under  the  road.  No.  2 
length  has  only  one  footpath  of  extra  width.  No.  3 
length  has  no  footpath  at  all  on  one  side,  and  two 
short  lengths  of  narrow  width  on  the  other.  It  appears 
almost  impossible  to  in  any  way  equalise  the  costs  of 
each  length  of  road  under  these  conditions.  It  is 
not  advisable  to  decrease  the  width  of  the  footpath 
shown  in  lengths  No.  1  and  2  on  account  of  the 
cellars  underneath,  as  the  making  of  a  roadway  over 
such  cellars  and  rolling  with  a  10-ton  steam  roller 
might  cause  the  arches  to  give  way. 

In  my  opinion  the  plan  shows  four  separate  streets — viz.  : 
(A)  Nos.  1  and  2;  (B)  No.  3;  (C)  Nos.  4  and  5;  and  (D)  No.  6, 
and  it  would  not  be  correct  to  treat  them  as  a  single  street. 
Whether  the  council  can  deal  separately  with  the  component 
parts  of  streets  A  and  0  is  a  more  difficult  question,  and  the 
point  does  not  appear  to  have  been  decided.  But  I  incline  to 
thiijk  that  they  can  do  so  (subject  possibly  to  the  decision 
of  the  magistrates  if  objection  is  taken).  The  language 
of  sec.  6,  sub-sec.  (1)  of  the  Act  is  fairly  wide. 


"nom  de  plume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams  must  be 
drawn  and  lettered  in  BLACK  Ink  only,  and  in  such  style  as 
to  be  fit  for  direct  reproduction  —  i.e.,  without  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  tec  cannot 
undertake  to   reply  to  quenea. 


Gas  \m>  Wateh  Pipes:  County  Bridge.— "  Gasc.n  " 

I    should    be    very    much    obliged    by    an    e.\- 

a   of   opinion    (1)   as   to   who    is   liable    for  the 

expenses  incurred  in  altering  tfhe  line  and  level  of  gas 

and  water  mains  which  at  present  are  run  under  the 

surface  of  the  metalling  of,  but  over  the  crowns  of, 

lies  of  a  county  bridge  situated  on  a 
road  in  a  rural  district,  the  pij.es  being  the  property 
respectively  of  the  gas  and  water  companies  in  the 
adja  Qit  county  borough,  having  power  to  supply  in 
the  rural  district  and  laid  (the  pipes)  undi  i  tin  pro- 
visions of  the  Gasworks  Clauses  Act  and  Waterworks 
Clauses  Act  of  1847.  The  county  council  are  about 
to  alter  the  level  of  bridge  in  question.  The  gas  and 
water  companies  are  incorporated  under  Private  Acts 
in  which  are  incorporated  provisions  of  the  above 
Public  Act.    (2)  I  take  it  that  sec.  153  of  Public  Health 


Act  of  1875  cannot  apply  in  any  way.  (3)  Are  gas  or 
water  companies  empowered  in  any  way,  under  sec.  6 
and  sec.  28  of  the  1847  Acts  respectively,  to  break  up, 
cut  away,  or  in  any  way  interfere  with  the  fabric  of 
the  bridge  when  laying  pipes  ?  I  take  it  the  Acts 
intend  the  soil  and  pavement  strictly.  (4)  In  the 
event-  of  a  bridge,  as  in  case  (1)  being  altered  and 
rebuilt,  although  the  county  must  continue  to  find 
support  for  the  pipes  underneath  and  such  cover  over 
ae  is  necessary  to  protect  them  from  damage  by  traffic, 
are  they  compelled  to  provide  cover  to  protect  the 
pipes  from  frost  ?  The  point  is,  that  the  level  of  the 
bridge  could  easily  be  altered  without  moving  the 
pipes,  which  can  still  be  supported,  and  would,  of 
course,  be  quite  protected  from  traffic,  but  open  to  the 
air  and  consequent  risk  of  freezing. 

(1)  In  the  absence  of  anything  to  the  contrary  in  the 
private  Acts,  I  think  the  expense  would  have  to  be  borne  by 
the  owners  of  the  pipes.  (2)  No;  this  section  only  applies 
to  "  streets,"  and  the  definition  of  "  street "  in  sec.  4  of 
the  Act  excludes  county  bridges.  (3)  No  ;  the  sections 
only  refer  to  the  soil  and  pavements.  (4)  In  my  opinion 
they  are  not.  See  Southwark  and  Vauxhall  Water  Com- 
pany v.   Wandsworth  Board  of   Works  (6'2  J. P.,  756). 


How  to  Become  a  Barrister. — "  Sewernian  "  writ  -  : 
If  it  comes  within  the  scope  of  your  columns  in 
The  Surveyor,  I  should  be  very  much  obliged  if  you 
could  let  me  know  through  them  where  information 
can  be  obtained  as  to  qualifying  as  a  barrister-at-law. 
Is  there  any  handbook  published  on  "How  to  become 
a  barrister  "  ? 

There  is  a  book  published  by  Stevens  &  Haynes,  13  Bell- 
yard,  Temple  Bar,  by  Gibson  &  Weldon,  entitled  "How  to 
become  a  Barrister,"  price  2s.  6d.  nett. 


We  have  to  draw  the  attention  of  querists  to  the 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketches 
obviously  cannot  be  made  use  of,  and  we  should  be 
obliged  if  correspondents  would  therefore  send  only 
carefully  -  prepared  drawings,  preferably  about  6  in. 
in  width,  and  without  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  risk  of  queries  remaining  unanswered. 
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THE    HOUSING,    TOWN-PLANNING,    &c,    ACT. 

ITS   OPERATION   IN   SCOTLAND. 

A  memorandum  relative  to  the  operation  of  the 
Housing,  Town  Planning,  &c.  Act,  1909,  and  the 
earner  Acts  as  amended  by  that  Act,  has  been  issued 
by  the  Local  Government  Board  tor  Scotland  [price 
3d.]. 

The  board  state  that  in  the  three  years  during 
which  the  Act  has  been  in  force  they  have  had  every 
reason  to  he  satisfied  with  the  wide  interest  shown 
by  local  bodies  and  the  public  generally  in  con- 
nection with  its  administration  and  execution.  They 
observe  that  the  records  of  the  work  done  'by  local 
authorities  since  the  passing  of  the  Act  afford  ample 
testimony  that  greater  and  better-directed  efforts  are 
being  made  for  the  improvement  of  housing  conditions 
in  Scotland. 

It  is  pointed  out  in  the  memorandum  that  the 
Act  provides  methods  of  procedure  for  dealing  with 
two  different  classes  i,i  defective  houses— viz.,  (1)  the 
house  that,  while  not  reasonably  fit  for  occupation, 
may  be  made  so,  and  (9)  the  house  that  is  "  so  dan- 
gerous or  injurious  to  'health  as  to  be  unfit  for  human 
Habitation."  The  former  class  of  house  falls  to  be 
dealt  with  under  sec.  15;  the  latter  under  sec  .  IT 
and  18. 

A  table  shows  that  while  from  December  3,  1909,  to 
.May  15,  1911  (fully  seventeen  months),  the  total 
number  of  notices  issued  was  338,  the  number  of 
notices  issued  during  the  ensuing  twelve  months  to 
May  15,  1912,  rose  to  1,002,  an  increase  of  196  per 
cent.  Moreover,  the  number  of  local  authorities 
taking  action  during  the  later  period  shows  an  in- 
crease of  90-9  per  cent,  the  numbers  for  the  respective 
3  being  twenty-two  and  forty-two.  It  is  noted, 
however,  that  during  the  seventeen  months  ended 
May  15,  1911,  290,  or  92-9  per  cent,  of  the  local  authori- 
ties issued  no  notices  under  the  section,  as  compared 
with  270,  or  86-5  per  cent,  of  the  local  authorities 
during  the  twelve  months  ended  May  15,  1912.  This 
proportion  of  local  authorities  that  have  taken  no 
action  is  considered  to  be  too  great,  and  the  board 
impress  on  local  authorities  the  necessity  for  move 
general  action. 

The  board  are  aware  that  a  number  of  bodies  eon- 
tinue  to  effect   improvements  on  dwelling  houses  by 
informal   representations,    and    by    action   under   the 
Public  Health  Act    so  that  a  certain  number  classified 
as  taking  no  action  are  taking  action  of  a  kind.     This 
practice  of  proceeding  under  the  Public  Health  Act 
does  not,  however    commend  it -elf  to  the  board,  their 
opinion  being  that  the  Act  of  1909  confers  the  appro- 
priate and  more  comprehensive  powers,  and   bhej   are 
ng  local  authorities  to  discontinue  the  practice. 
A  second  table  shows  the  increasing  use  that  local 
authorities  have  made  of  their  powers  under  sees.  17 
and  18  during  two  periods — from  December,  1909,  to 
May,   1911.  and   from  May,  1911,  to  May,   1912.     The 
number  taking  action  practically  doubled  itself  in  the 
shorter  period,  being  113  as  compared  with  57,  while 
the   number  of  houses   as   to    which    representations 
were  made  rose  from  996  to  1,995.    The  hope  is  ex- 
I  in  the  memorandum  that  this  rate  of  progress 
maintained    now    that    local    authorities    are 
more  conversant  with  their  powers  and  duties. 
The  information  in  the  two  tables  shows  that  the 
ecs.    15    and   17    has    resulted    in 
to  the  number  of  1 193,  previously  in  need  of 
i   pair  or  insanitary,  being  made  fit  for  habitation. 

•i  app   ar  that  Scottish  authorities  have  been 
slow   to  mselves   of   their  extended  powers 

under  Pari    lib  of  the  Act,  which  enables  t!    on    to 
i     ii  y  on  much  more  favourable  term-   than 
<  for  the  acq  i  land  and  ttie  construc- 

tion of  1  9o  far,  only  one  housing  scheme  b.a 

been    submitted    to    and    approved    by    the    board. 
Another  scheme  has  been  submitted,  bu1  approval  has 

I   bei  n  given.      Only  one  local  authoi 
exercised    its   powers  for  the  acquisition  of  land  on 
uses  for  the  working 
atione  are,  however,  proceeding  with  various 
local  authorities,  and  it  is  to  be  expected  that     iveral 
will  be  submitted  for  approval  on 
an  earl}-  • 
In    th  i   town    planning    the    board    state 

,  far  they  have  reason  to  lie  gratified   at   the 
i    and   being  taken   by   local    authorities. 
The  pi  egarded  as  th   n         remarkable 

when  due  allowan  I  •  for  the  novel  character 

of  the  Act,  and  the  natural  reluctance  of  local  author- 
enter  upon  schemes  costing  time  avid  money 


for  benefits  that  may  not,  accrue  for  some  considerable 
time.  Further,  the  board  feel  confident  that  when 
the  advantages  of  the  Act  have  been  practically 
demonstrated  by  the  pioneering  local  authorities, 
others  wili  be  encouraged  to  avail  themselves  of  its 
provisions.  Every  opportunity  is  given  to  local  autho- 
rities to  confer  with  officers  of  the  board,  as  they 
consider  that  in  an  Act  of  this  nature  much  more 
may  often  lie  effectively  accomplished  by  interviews 
than  through  the  usual  channel  of  correspondence. 
The  frequency  with  which  interviews  are  sought  is 
taken  to  indicate  that  local  authorities  recognise  the 
advantages  of  this  course. 


DIVINING   ROD   EXPERIMENTS. 


REMARKABLE    RESULTS    IN    PARIS    TESTS. 

M.  Armand  Vire,  .a  professor  at  the  Museum  of 
Natural  History,  Paris,  is  investigating,  under  the 
auspices  of  the  Congress  of  Experimental  Psychology, 
the  subject  of  rhabdo.man.cy,  or  dowsing,  and  on 
Thursday  of  last  week  tests  were  made  in  the  Bois 
de  Vineennes  of  the  powers  of  lour  wi  elders  of  the 
magic  rod. 

A  large  deserted  quarry  undermines  a  portion  of 
the  wood,  and  the  diviners  were  asked  to  point  out 
the  underground  galleries  and  shafts.  At  the  end 
of  the  experiment,  their  statements  were  to  be  c<  in- 
pared  by  M.  Vire  with  a  specially  constructed,  chart. 
The  organisers,  stated  that  it.  was  impossible  for  .any 
of  the  competitors  to  have  had  any  j)revious  know- 
ledge o'f  the  subterranean  passages,  M.  Vire  being 
the  only  person  aware  of  the  exact  positions. 

The  first  main  with  the  divininig-rod  was  M. 
Pelaprat,  ,a  sturdy  peasant,  who  carried  a  supple 
forked  wand  of  hazel.  .For  some  t:me  he  walked 
steadily  forward,  the  hazel  wand  trembling  slightly. 
Suddenly  the  wand  twitched,  and  M.  PeJaprat,  stop- 
ping, .said,  "A  cavity  begin®  here."  After-  walking 
round  on  the  grassy  slop©  to  measure  th©  extent  of 
the  cavity  he  gave  the  result  of  his  observations 
to  M.  Vire,  saying  that  the  cavern  was  over  17yds. 
deep  and  that  it.  was.  quite  dry. 

WHALEBONE    WANDS. 

The  other  eo.m.petito.rs  stepped  forward  in  turn. 
They  used  wands  of  whahbome,  bamboo,  and  copper. 
Three  other  underground  pits  were,  like  the  first. 
marked  out.  by  them  -with  bits  of  paper,  with  the 
approximate  depth.  M.  Probst,  the  last  to  use  the 
trembling  rod,  went  so  far  as  to  indicate,  somewhat 
vaguely  it  is  true,  four  galleries,  which  branched  off 
from  the  main  shaft,  the  site  of  which  he  had 
marked  out  on  the  turf. 

M.  Vire,  says  the  Daily  Mail  in  its  interesting  ire- 
port  of  the  tests,  then  unrolled  the  official  map,  and 
there  was  a.  moment's  breathless  silence.  Every  one 
of  the  competitors  had  succeeded  with  (more  or  Lets 
accuracy  in  .marking  out  caverns,  or  pits  which 
actually  existed,  and  the  four  galleries  .spoken  of 
by  th©  last  competitor  were  also  traced  on  the  map. 
The  depths  given  were  correct. 

As  a  final  proof  of  the  virtues  of  the  magic  rod, 
M.  Probst  consented  to  be  led  blindfold  over  the  area. 
and  the  result  he  obtained  corresponded  almost 
exactly   with  the  first  indications  he  had  given. 

M.  Hem  on  and  M.  Mager,  two  of  the  diviners,  as 
a  proof  of  the  magnetism  with  which  they  were  en- 
dowed, placed  their  hands  on  an  ordinary  compass 
and  made  the  needles,  jump  and  swing  from  pole  to 
pole. 


Richmond  Bridge. — In  reply  to  questions  at  the  last 
meeting  of  the  Middlesex  County  Council,  the  chair- 
man of  the  Highways  Committee  stated  that  the  Surrey 
County  Council  had  agreed  to  appoint  a  sub  -  com- 
mittee to  confer  with  them  on  the  subject  of  improved 
means  of  communication  between  both  sides  of  the 
river. 

The  Amenities  of  Surrey  Lanes. — Guildford  Rural 
District  Council  have  decided  not  to  turn  the  eountn 
I  a  i  if-  in  their  district,  of  which  there  are  -about  200  * 
miles,  into  bard  metal  roads  suitable  for  motoring. 
\f  th.-  Last  meeting  of  the  council  Mr.  F.  B.  Eastwo.nl 
.-:..  main  protested  against  changing  the 
character  of  these  country  lanes,  and  said  that,  tc 
have  motorists  tearing  along  them  would  make  life 
a  burden.  The  council  resolved  to  reduce  the  quantity 
of  material  to  lie  ordered,  and  saved  C202  on  Ihe 
estimates  for  the  ensuing  half-year. 


\i'i:n,   1.   1913. 
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Assistants'  and  Students'  Section. 

Conducted   by   SYDNEY   G.   TURNER,  assoc.m.inst.c*. 


All  communications  in  regard  to  tin's  page  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  2-1  Bride-lane,  1'leet-street,  E.C.  Envelopes 
must  be  marked.  "Assistants'  Section"  in  the  to,i  left-hand  corner. 
Correspondents  are  inmted    to   submit    guestions  for  consideration    and 


THE  MONTHLY  PREMIUM. 

The  premium  for  March  is  awarded  to 
Mr.  1)    G.   Bevan, 

Town  Hall, 

Darlin 

whose  contributions  have,  in  the  opinion  of  the  adju- 
dicators,  been  the   b  -I    received  during  the 

Mr.    Albert   V.   Coi.e,  of  Nelson,  ha      selected   the 
following  honks  in  respect  of  the  February  premium:— 

"  Specification,  1913."  (Technical  Journal?,  Lim  t<  I.) 

"Practical  Design  of  Reinforced-Concrete  Beams 
ami  Columns,"  by  W.  N.  Twelvetrees.  (Whit- 
taker.) 

\ i .  ■  i < -i  ji    Road    Construction,"    by    Franci      Wood. 
(Griffin.) 

"  A  Text-Book  on  Sewage  Disposal,"  by  li.  Lenimoin- 
Cannon.    (St.    Bride's  Press.  Limited.) 

These  have   been   duly   forwarded   I"  him. 


QUESTIONS. 

s   are    invited 


to    the    following 


This    week    answers 
questions :  — 

314.  Concrete  Roof,  ft  is  desired  to  construct  a 
semi-circular  barrel  roof  in  concrete  of  50-ft.  -pan. 
reinforced  with  expande  I  metal.    Show  the  dimensions 

nl  the  supporting  walls,  which  are  to  be  15ft.  high 
from  the  top  of  the  footings.  The  rood  is  to  l"1  ribbed 
with  an  extra  thickness  of  concrete  over  the  piers. 
ill.  V.  A..  Clapton.) 

315.  Surveying:  Theodolite.-  II  the  graduated  plate 

of  a  theodolite  is  not  correctly  centred,  how  may  the 
error  arising  therefrom  be  eliminated  ?  Prove  that 
the  method  adopted  does  eliminate  the  error  n  ferred 
to.     iT.  W.  P.,  Bexhill-on-Sea  I 

317.  Strength  of  Beam,  -A  rolled  steel  I  beam  of 
British  Standard  Section,  12in.  by6in.,  and  u 
541b.  par  foot,  is  capable  of  sulsibaining  a  load  of  15 
bona  uniformly  distributed  over  a  spam  of  20ft.  What 
would  be  the  safe  Load  uniformly  diattributed  which 
could  be  placed  on  either  half  of  the  lower  flange! 
("Pupil.") 


319.    Hydraulics.— Fig.  l  iUusfrati 

line  leading  from  a  reservoir. 


a  cast-iTon  pip 


With  the  data  given  (I)  calculate  the  discharge  al 
the  extremity  of  the  pipe;  (2)  find  the  diameter  of  a 
single  line  to  displace  the  system  shown;  (3)  find  the 
piezometric  heights  x  and  y  at  the  junctions  of  the 
pipi    .     (E.   A.   B.,  Li  /•  i   i<  i .) 

320.    Water  Tower   Design Design   a   small  water 

tower  to  hold  8,000  gallons,  top  water  level  being  30  ft. 
above  ground  level,  tank  of  cast-iron,  framework  of 
tower  of  steel.  Show  full  calculations,  including  wind 
pressure  allowances.    (W.   H.  B.   Boching.) 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "  Assistants'  and  Students' 
Section."  Questions  which  arc  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 


answers  to  the  questions  whicli  appear.  For  the  contributions  considered 
to  be  the  most  meritorious,  one  or  more  premiums  in  books  unit  be 
awarded  monthly.  Diagrams  mutt  be  draum  to  scat*  *n  separate  sheets, 
ready  for  reproduction. 


REPLIES  TO  QUESTIONS. 

318.  Chimney  Design.— Design  a  chimney  I20ft.high 

above    ground,    internal     diameter    of    flue     at     top 
l  ft.  Bin.    Also  design  for  foundations..    ("Enquirer.") 

The  brickwork  at  the  top  must  be  9  in.  thickness, 
increased  by  a  half-brick  every  20  it.  downwards,  so 
that  the  first  20ft.  from  the  ground  must  have  3Hin. 
thickness  of  brickwork,  and  the  battorNehoukl  not 
he  less  than  I   in  48,  and  the  diameter  nr^ije  shaft 


4&> 


'.i-'.'J.—  .T. 


^M^ 


C*m£*  £T£. 


at  the  ground  level  will  be  about  lift.  The  cornice 
at  the  top  must  not  project  more  than  9  in. 

The  firebrick  lining  must  not  be  less  than  \\  in. 
away  from  the  brickwork,  and  the  intervening  space 
kept  free  from  falling  dirt  by  a  sailing  course  over 
the  lining. 

Concrete  foundation  is  required,  20  ft.  square  and 
6  ft.  depth ;  the  top  of  the  concrete  must  be  10  ft. 
below  the  surface  of  the  ground.  (J.  O'N..  Porta- 
down.) 
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CORRESPONDENCE. 

h'ot  every  ill  beneath  the  sun 
There  is  some  remedy  or  none  : 
If  there  b.-  ■  tie.  resolve  to  find  it ; 
/.'  not,  submit,  and  never  mind  it. 

-  Anon. 


THE    KENSINGTON    SEWER   FATALITY    AND    SEWER 
VENTILATION. 

To  the  Editor  of  The  Surveyor. 

Sir,— This  fatality,  which  resulted  in  the  deaths  of 
one  sewerman  and"  two  firemen  who  went  to  the 
rescue,  strongly  suggests  that,  when  the  available  facts 
are  considered,  the  time  has  now  arrived  for  adequate 
m  for  sewermen  as  well  as  for  the  general 
public. 

The  cause  of  these  fatalities  can  be  found  in  the 
public  disregard  of  dangerous  non-smelling  gases, 
which,  in  the  old  sewers,  were  allowed  to  escape 
through  gratings  in  the  centre  of  the  road;  but  now, 
to  please  the  public,  these  openings  have  been  closed 
down,  confining  the  gases  heavier  than  air  in  the 
-ewer. 

The  question  bristles  with  questionable  theories, 
and  through  following  these  theories  such  fatalities 
a-  these  occur. 

It  may  be  of  public  interest  to  know  that  for  some 
years  past,  with  a  view  to  preventing  such  occur- 
rences, work  has  been  going  on  in  several  of  the 
London  councils'  sewers,  and  the  result  of  such 
work  shows  that,  assuming  the  accident  to  be 
entirely  due  to  coal-gas.  it  would  have  been  avoided 
had  the  present  up-to-date  ventilators  been  fixed  in 
open  gratings  at  regular  distances  along  the  line  of 
sewer  on  which  this  fatality  occurred. 

The  fatal  point  of  coal-gas  is  given  as  60  per  cent. 
Now,  on  sewers  where  my  ventilator  is  installed  ;i 
leakage  of  coal-gas  equal  to  a  pipe  of  lf-in.  bore 
would  only  raise  the  gas  pollution  to  20  per  cent,  even 
in  a  combination  of  sewer  gases.  In  fixing  these 
ventilators,  I  have  carried  out  a  large  amount  of  test- 
ing work,  and  from  a  report  which  I  prepared  in 
November,  1910,  it  is  clearly  shown  that,  apart  from 
coal-gas.  accidents  of  this  kind  are  liable  to  happen 
at  any  time,  through  gases  liberated  from  the  sewage 
itself,  and  which  remain  in  them  through  imperfect 
ventilators. 

In  Kensington  I  find  that  the  following  gases  are 
liberated  daily  from  the  sewage  running  through  their 
r&:  — 

Marsh   gas 18  947  cub.  ft.     ...     9271b. 

Carbonic    acid       3,709  cub.  ft.     ...     5231b. 

Nitrogen       2,472  cub.  ft.    ...    2221b. 

Sulphuretted    hydrogen. ..        494cub.  ft,    ...      54lb. 

The  great  danger  to  sewermen  and  the  public  lies 
in  the  fact  that  the  gases  heavier  than  the  air  collect 
in  the  sewer,  and  are  forced  by  the  pneumatic  action 
in  the  sewer  to  certain  points  where,  unless  disturbed, 
remain  in  banks.  Should  a  small  leakage  of 
coal  gas  accidentally  mix  with  these,  then  the  danger 
is  intensified.— Yours,  &c, 

R.  Harris  Reeves. 
Walt  .ti-on-the-Naze. 

.Ma'-ch  31,  1913. 


ASPHALTS  AND   BITUMENS. 

To  the  Editor  of  The  Surveyor. 

Sir,— The  article  on  tin-  above  subject  appearing  in 
your  current  issue  merely  reopens  the  nomenclature 
problem  without  providing  a  solution. 

Unquestionably  it  is  highly  de-:ra'>le  that  proper 
commercial  definitions  of  the  following  widely  dif- 
terent  range  of  materials  now  in  use  for  paving  pur- 
old  be  arrived  at  and  adopted:  — 

(1)  Natural  asphalts  containing  a    larg     p  reentage 
of  fife  mineral  bitumen; 

(2)  Natural  rock  asphaltes  or  bituminous  line 

<:ii  B  tuminous   residuu  as   obtained  by  distillation 
of    asphaltic  m    asphaltdc    ba-e     petro- 

h  urn- ; 
(4)  Coal  tars    their  distiLkrtes   and  residues. 
Notwithstanding  that   there  are  only  three  or  tour 
natural  asphalts   upon   the  market-  of  the  world  for 
!  purposes,  I  must  -ay  that  I  foresee  very  greal 
difficulty  in  getting  tore  or  coni  , 

i|  them  to  waive  their  right  to  the  word  asphall  and 
adopt  bitumen  in  its  stead    -o   long  as  such   inferior 
a-    blown    petroleum    residuums    are    being 


marketed,  sometimes  with  and  sometimes  without 
proprietary  names,  but  always  as  asphalts,  which 
titular  description  of  them  is  not  warranted. 

Until  recently  these  blown  petroleum  residuums 
were  described  as  aspbaltums,  so  as  to  differentiate 
them  from  asphaltic  cements  manufactured  from 
natural  asphalts;  but  to-day  they  are  boldly  marketed 
as  asphalts  guaranteed  to  contain  as  nearly  as  makes 
iw  matter  1U0  per  cent  of  pure  bitumen,  with  the 
result  that  road  engineers,  the  great  majority  of  whom 
are  not  also  chemists,  having  no  compiehensive  idea 
of  the  origin  or  production  of  these  materials,  have 
to  rely  not  upon  laboratory  tests,  Which  these  mate- 
rials may  answer  perfectly  well,  but  upon  the  physical 
test. 

It  is  therefore  only  after  any  given  materials  have 
been  under  practical  trials  that  road  engineers  can 
place  any  reliance  in  their  enervation  of  their  be- 
haviour; hence  it  is  that  properly  refined  and  fluxed 
natural  asphalts  are  to-day  being  recognised  as  abso- 
lutely the  best  bituminous  binders  extant;  neither  is 
it  at  all  surprising  that  Nature's  own  materials  should 
come  out  of  such  tests  superior  to  artificial  substitutes. 

I  have  always  maintained  that  residuums  obtained 
from  careful  distillation  of  asphaltic,  semi-asphaltic 
or  even  paraffin  base  petroleums  can  only  be  regarded 
as  of  any  real  value  when  u.-ed  as  fluxes  or  as  amend- 
ments, to  a  limited  extent,  in  connection  with  natural 
asphalts.  Their  very  nature  prevents  their  use  as 
the  main  source  of  bitumen  in  the  manufacture  of 
paving  materials,  which  fact  has  long  since  been 
realised  in  the  United  States  of  America,  and  evidence 
oif  it  is  not  now  wanting  in  this  country. 

In  view  of  the  approaching  International  Road  Con- 
gress 1  would  suggest  that  a  conference  of  those 
interested  should  be  held  without  delay,  when  proper 
commercial  nomenclature  and  definitions  of  the 
different  kinds  of  natural  asphalts,  natural  rock 
asphaltes,  petroleum  residuums  and  other  bituminous 
materials,  as  also  of  the  various  classes  of  asphaltic 
and  bituminous  pavements  manufactured  therefrom, 
could  be  unanimously  arrived  at -and  submitted  for 
standardisation. — Yours,    &c, 

Cecil  Nathan. 

3  London  Wall  Buildings,  E.C. 
March  25,  1913. 

[We  are  glad  to  find  that  our  correspondent  takes 
the  same  view  as  ourselves  with  regard  to  the  de- 
sirability of  a  settlement  being  arrived  at  on  this 
matter,  which  is  one  of  considerable  importance.  As 
regards  the  use  of  the  term  'asphalt"  in  descriptions 
of  materials  which  do  not  contain  any  of  the  mate- 
rials known  to  engineers  and  chemists  as  asphalt, 
this  practice  is  certainly  to  be  discouraged. — Ed. 
Surveyor.] 


LAND   VALUATION   BOARD   APPOINTMENTS. 

To  the  Editor  of  The  Surveyor. 

Sir,— Will  you  allow  me  to  reply  to  "  Valuation 
Assistant"  and  "Mancunian"  ?  When  I  spoke  of  the 
department  seething  with  discontent  I  spoke  of  it 
generally  and  not  as  a  whole,  and  I  still  maintain 
that  at  present  80  per  cent  of  the  whole  staff  are 
sick  and  discontented  with  their  lot.  No  doubt 
'Valuation  Assistant"  and  "Mancunian"  owe  their 
present  positions  not  so  much  to  ability  as  to 
favouritism. 

Unfortunately  favouritism  is  one  of  the  prevailing 
features   of   the   Valuation    Department,  not  only   as 
to    the    salaries    but    as    to   promotion.     I    know   of   a 
junior  draughtsman  being  appointed  assistant  valuer 
over  the  head  of  a   senior  draughtsman  only  on   the 
i  of  h  s  being  a  friend  of  a  permanent  official. 
Do   "Valuation    Assistant"   and  "Mancunian"    con- 
sider this  fair  to  the  senior  draughtsman  ?    No  doubt 
they  do.    I  will  again  state  that  a  good  many  young 
surveyors  were  misled  when  they  took  up  office,  and 
were  quite  g'ven  to  understand  when  they  were  inter- 
viiwcd,  apart  from  the  surveying  questions  they  were 
a  ked,    that   they    were  coming   into   the   department 
for  the  purpose  of  surveying  and  not  door  knoi  king 
■;   of  valuation  and  clerical  work  being  very 
far  from    their    minds.      Again,  the    advertisements 
by  the  Government  officials  clearly  stated  that 
irs   were   required — not  clerks   or  canvassers. 

"Valuat'on  Assistant"  says  in  his  letter  that  it  is 

out   the  department   which  is  to  blame,  but.  the  way 

syors    came    info    it.     I    quit'    agree    with 

iere.    Had   the   Government  officials  given    the 

young"  surveyors   to    understand  that  they  would  not 

be   required  to  do  an;      m    eying,  hut  to  go  into  the 
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INSTITUTION    OF    MUNICIPAL    AND    COUNTY    ENCINEERS: 
ELECTION  OF  DISTRICT  OFFICERS. 

To  the  Editor  of  The  Surveyor. 

Sir,— In  view  of  the  ballot  papers  for  the  district 
officers  in  connection  with  the  above  institution  being 
issued  .shortly,  I  desire  to  draw  the  attention  of 
members  to  the  fact  that  the  district  chairmen  and 
districi  secretaries  are  not  ex-oflkio  members  of  the 
council. 

The  result  of  this  not  being  generally  known  pre- 
vious to  the  last  election  resulted  in  several  members 
who  oc  upi  d  L<e  above-mentioned  offices  and  dtid 
mosit  of  the  work  staying  at  home  while  ordinary 
members  attended  the  council  meetings. 

1  beg  therefore,  to  suggest  that,  until  the  by-laws 
are  amended,  members  should  vote  for  the  district 
chairmen  and  secretaries  being -also  the  district  repre- 
sentatives, beoause  they  must  have  a  more  intimate 
knowledge  of  the  requirements  uf  a  district  than  an 
ordinary  member. — Yours,  &c.. 

Styx. 

April  1,  1913. 


country  knocking  at  every  door  in  the  street  and  ask- 
ing the  questions  which  "  Disgusted  Parent  '  mentions, 
and  then  having  to  come  to  the  office  and  do  the 
donkey  work,  as  well  as  the  clerical  work  for  the 
valuers,  they  would  have  remained  under  the  i 
who  employed  them. 

"Mancunian"  asks  if  I  have  ever  attende  ' 
dinner.    Yes,  I  have.     The  one  1  attended  50  per  cent 
of  the  staff  were  absentees,  having  had  enough  of  the 
one    before.    I    saw    no    enthusiasm;    most    oi    those 
l1    were  very  chary  in  taking  anything  said   for 
!.     They   winked    the   other    i  ,       We 

have   been   bluffed  before!"    Again,   I   state    th 
are  working  under  a  cloud,  and  that  it 
tion  of  the  department  to  keep   us   so.     Nothing  but 

i  os  and  discontent  can  result  until  something 
definite  is  done. 

When  I  stated  that  some  valuers  had  not  seen  a 
provisional  valuation  I  was  generous.  I  should  have 
stated  that  some  valuers  engaged  had  neve:  done 
or  seen  any  valuation  whatsoever,  they  having  been 
previously  engaged  in  rates  or  municipal  offices. 
Such  being  the  case,  how  can  they  assist  a  young 
surveyor,  even  supposing  he  wished  to  go  in  for 
valuation,  when  they  do  not  know  their  own  work  ? 
As  further  proof  of  this  I  should  like  to  draw  attention 
to  a  letter  in  the  Times,  under  date  March  20th  and 
signed  "  Headmaster,"  in  which  it  states  that  a  valuer 
called  to  inspect  the  schools,  and  said  he  only  re- 
quired the  height  to  cube  them. 

I  have  nothing  to  say  about  the  office  in  which 
''Mancunian"  works  so  expeditiously  and  in  unison 
with  his  brother  professionals.  His  office  may  be 
the  one  which  goes  to  prove  the  rule  being  the  ex- 
ception. But  how  does  he  account  for  the  wholesale 
resignations  which  are  going  on  in  others  ?  Men,  as 
a  rule,  do  not  throw  up  Government  berths  for 
pleasure  or  fun.     Then  there  must  be  a  reason. 

Some  time  ago  I  asked  one  of  the  most  respected 
district  valuers  in  the  kingdom  his  opinion,  as  man 
to  man,  on  the  prospects  of  the  department.  His 
reply  was  without  fear  and  to  the  point — viz..  "Abso- 
lutely hopeless."— Yours,  &c, 

Site  Value. 

March  28,  1913. 


ROAD    CONSTRUCTION:    SUPER-ELEVATION    AT    CURVES. 

Tu  the  Editor  of  The  Surveyor. 

Sir.— i  read  with  interest  Mr.  Twelvetrees'  notes 
on  "  Road  Construction  and  Maintenance  from  the 
Standpoint  of  the  Motor  User"  in  your  issue  of  to- 
day's date.  The  note  on  super-elevation  at  curves  in 
particular  drew  my  attention.  Do  you  know  of  any 
standard  work  on  road  construction  embodying 
Formulae  for  the  calculation  of  the  correct  super-eleva- 
tion in  proportion  to  radius  of  curve  ?  If  not,  would 
you,  in  a  future  issue  of  your  paper,  deal  with  this 
matter  further  ?— Yours.  &e, 

Chinese. 

March  28,  1913. 

[This  matter  is  one  of  very  great  interest  and  we 
shall  deal  with  it  at  an  early  date.— Ed.  Surveyor.] 


DEPUTY   ENGINEER  AND  DEPUTY  SURVEYOR 
FOR  MANCHESTER. 


Manchesf  :i  City  Council  on  Tuesday  decided  that 

Lai  sub-eommitte  :  should  be  empowered  to  take 

•::.    necessary  step-  for  the  appointment  of  a  deputy 

ogineer   and    a    deputy    city    surveyor,   each    at 

a  salary  of  £750  per  annum. 

it  was  stated  that  the  work  of  the  city  surveyor's 
department  had  grown  to  such  an  extent  that  the 
np   ointments   were  absolutely  necessary. 


Vacuum  Road  Cleansing  Demonstration.— V\ ,  learn 
thai  a  demonstration  of  Messrs.  J.  &  P.  Hill's  vacuum 
wi  eping  machine  will  take  pCiaoe  on  Wed- 
on  adaj  next  in  the  C  ty  of  London.  It  is  pro]  -  d 
make  two  trials,  one  at  11  o'clock  and  the  other  at 
3  o'clock. 

Richmond,  Surrey,  Baths:  Remodelling  and  Exten- 
sion.— A  complete  remodelling  of  the  interior  of,  and 
a  large  extension  to  the  public  swimming  baths  at 
Richmond  Surrey,  have  recently  been  carried  out  by 
tlie  borough  surveyor.  Mr.  J.  H.  Brierley,  Assoc. n. 
nrsT.c.E.,  and  the  reopening  of  the  buildings  took 
place  on  the  27th  ult.  The  old  first-class  bath  has 
been  converted  info  a  second-class  bath,  while  tin- 
old  second-class  bath  has  been  enlarged  and  fitted  up 
as  a  first-class  bath,  the  expenditure  amounting  to 
£3,250.  By  means  of  the  extension  a  bath  100  ft.  long 
and  32ft.  wide  has  been  provided.  At  the  shallow 
end  the  water  ;s  .'!  ft.  5  in.  deep  and  the  bottom  gradu- 
ally shelves  away  till,  15  ft.  from  the  other  end  of 
the  bath  the  water  is  6  ft.  deep.  From  here  to  the 
end,  however,  there  is  an  upward  slope,  which  gives. 
a  depth  of  3  ft.  9  in.  at  the  bath  wall.  The  contention 
is  that  any  considerable  depth  of  water  at  this  pout 
is  unnecessary,  the  natural  plunge  taking  the  diver 
many  feet  away  from  the  end  of  the  bath;  moreover, 
the  upward  slope  will  permit  of  a  saving  of  6s.  in 
\i  iter  every  time  the  bath  is  filled.  Another  improve- 
ment are  the  lines  of  green  tiles  on  the  floor  of  the 
bath,  which  are  intended  to  serve  as  a  guide  to 
swimmers  in  races,  a  noteworthy  point  with  regard 
to  these  being  that  they  are  continued  up  each  end 
of  the  bath  so  as  to  fix  each  station  clearly.  Some 
sixty  light-coloured  Oregon  pine  boxes  surround  the 
bath,  and  over  these  is  a  gallery  with  a  seating 
capacity  of  300.  The  new  second-class  bath  is  90  ft. 
long  by  29  ft.  wide. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

Tlie  Editor  invites  the  co-operation  of  Surveyor  readers  with  a  view 
to  maiang  the  information  given  under  this  head  as  complete  ant 
accurate  as  possible. 


INQUIRIES  HELD. 

Barrow  T.C.  (March  15th.  Mr.  Edgar  Dudley).  - 
El  15,000  for  the  purchase  of  land  at  the  Risedales 
for  purposes  of  the  public  park  and  of  a  secondary 
school,  and  for  the  construction  of  new  roads,  and 
£2,250  for  the  purchase  and  laying  out  of  land  on 
Barrow  Island  for  the  purposes  of  a  recreation  ground. 
—The  town  clerk,  Mr.  L.  Hewlett,  explained  that  the 
land  for  the  secondary  school  site  was  £395  per  aero, 
£1,300  was  allocated  for  street  works,  and  £472  for  li 
acres  oi  recreation  ground,  and  the  surplus  land  was 
£145  per  acre.  The  borough  surveyor,  Mr.  A.  Race, 
produced  a  plan  oi  the  proposed  school.  The  inspector 
thought  an  adjoining  and  more  elevated  site  would 
have  been  preferable.  The  borough  surveyor  stated 
that  the  proposed  site  was  considered  the  best.  At 
first  it  was  intended  to  purchase  only  11  acres  of 
land  at  about  £5  000,  but  they  were  eventually  obliged 
to  take  more.  Evidence  was  also  given  with  respect 
in  the  proposed  recreation  ground  at  Barrow  Island. 

Colwyn  Bay  U.D.C,  (April  1st.  Major  C.  E.  Norton).— 
£550  for  a  chapel  at  Bronynant,  Cemetery;  £6,300  for 
new  stoking  machinery  at  the  gasworks,  and  additional 
mains  to  supply  the  new  districts  which  are  being 
opened  up;  and" £5,300  for  additional  generating  plant 
at  the  electric  light  works,  to  meet  the  growing  need 
for  current.— It  was  pointed  out  that  the  load  on  the 
and  electricity  works  last  season  was  up  tto  the 
maximum  capacity  of  the  machinery  installed,  so  that 
the  increase  was  e  =  ;ential  for  the  safety  of  the  supply. 

Devonport  T.C.  (March  28th.  Mr.  W.  O.  E.  Meade- 
King).— £5,659  for  gas  undertakings,  and  £200  for 
;  improvements.— The  assistant  town  clerk  ex- 
plained that  the  first  loan,  which  was  desired  for 
thirty  years,  was  for  the  purpose  of  laying  new  6-in., 
4-in.  and  3-in.  mains  in  new  estates  and  five  roads. 
The  inspector  commented  on  the  high  price  per  yard 
estimated  for  laying  the  main-,  but  it  was  explained 
that  the  costs  oi  excavation  were  heavy.  The  borough 
surveyor,  Mr.  J.  F.  Burns,  gave  evidence  with  respect 
to  the  proposed  loan  for  street  improvements.  The 
loan  was  asked  for  twenty  years. 

Eastbourne  T.C.  (March  27th.  Mr,  P.  Si.  George 
Mivant). — £1,200  for  the  purpose  of  increasing  the 
mmodation  ai  the  isolation  hospital. — Dr.  W.  G. 
Willoughby  (medical  officer  of  health)  stated  that  the 
i  quired  to  provide  larger  premises,  the 
ssaty  for  which  was  due  to  overcrowding  in  the 
i  i  i  van!-'  apartments.  The  total  number 
of  the  permanent  staff  was  twenty-one— a  matron, 
lug  and  nine  servants — and  they  required 
ten  additional  rooms.  The  last  addition  to  the  hos- 
pital was  in  1901.  Mr.  W.  C.  Field  (building  sur- 
•xplained   the  plans  to  the  inspector. 

Ludlow  R.D.C.  (March  12th.  Mr.  W.  O.  E.  VI  ide 
King). — £1,300  for  the  purposes  of  water  supply  for 
Graven  toras.  -The  clerk,  Mr.  A.  W.  Weyman,  stated 
that  the  council  had  considered  two  gravitation 
and  found  they  were  impracticable;  and 
later,  in  April,  1911,  they  asked  Messrs.  Willcox  & 
Raikes  to  report,  and  on  October  18, 1911,  they  reported 
and  furnished  a  -'heme,  the  subjeel  of  the  pre  eni 
a]  (plication. 

Preston   T.C.   (March    19th.      Mr.  Edgar  Dudley).— 

£4,500  for  i\io  purchase  of  the  Starchhouses,  and  the 

tent  of  the  adjoining  street;. — The  town  clerk, 

Mr.   A.    ffowarth,    stated   that    the   corporation   had 

long  been  desirous  oi  improving  this  area,  and  had 

i  in  negotiation  for  tin    purchase  of  the  prop 

many  years.      The  .Starchhouses  were  originally 

1   for  making   size    for    hand-loom    weavers,   and 

dest  buildings  in  the  town.    The, 

property   included   a  triangular  block  of  house     and 

other  premises  [rehouses    in    Back-lane. 

Lav  i    •.! .,  |  i  -street,  with  an  open     pace 

in  the  centre,  on  which  four  houses  formerly  stood. 

bad  been  made  for  thi 

chase  of  the  whole  oi  the  buildings  and  land  from  bhe 

I    ol    £2,650.     The   total 

i  520  -■!■  yds.    The  land  will  be  all  .<  i  bold 

and  not  subject  to  any  restrictions.    It  was  intended 

that  the  whole  area  should  be  thrown  into  the 

h  granite  setts  as  there  were  six  streets, 
most  of  them  narrow,  which  converged  at  this; 
which  was.  adjacenl  t  ,  the  mark* 


Rhyl  U.D.C.  (April  1st.  Mr.  A.  W.  Brightmore).— 
£5,600  to  construct  a  new  promenade  below  the  sand- 
hills, £300  for  a  new  ereen  for  the  sewerage  pumping 
stations,  and  £480  for  additional  lavatories  at  the 
Marine  Lake.— The  clerk,  Mr.  A.  Rowlands,  said  the 
screen  at  the  pumping  station  was  necessary  owing 
to  additional  works;  the  promenade  scheme  was  the 
completion  of  work  started  in  1897,  and  would  link  up 
the  east  with  the  wesd  promenades,  making  one  walk 
along  the  sea  front. 

Salford  T.C.  (MaT.cH]  11th.  Mr.  W.  H.  Collin).— 
£14,820  to  cover  the  cost,  of  the  alteration-  to  the  old 
town  hall  buildings,  and  the  corporation  also  asked 
for  powers  to  borrow  £794  (to  cover  the  additional 
stun  that  has  been  spent,  on  the  annexe  over  and 
above  the  amount  already  sanctioned  by  the  Local 
Government  Board.— Mir.  .1.  B-roadbent  (the  architect) 
said  there  had  been  large  additions  made  to  the 
original  plan,  which  was  only  a  sketch  plan.  This. 
plan  was  only  to  show  how  the  building  lent  itself 
to  the  proposed  alterations.  It  was  intended  to  re- 
tain the  stipendiary'-  court  as  it  was.  and  to  use  the 
present,  session.;  coutI  a-  a  lay  magistrates'  court, 
and  it  was  proposed  to  leave  those  two  courts  exactly 
as  they  were  before.  The  necessity  for  a  new  jury 
room,  however,  made  it  necessary  to  alter  the  plan 
entirely.  Large  structural  alterations  would  have 
had  to  be  made,  especially  with  regard  to  the  dock 
•accommodation  in  the  sessions  court  if  it  had  been 
retained  for  its  present  purposes.  The  original  plan 
made  no  provision  for  a  'Caretaker's  house,  and  there 
was  no  provision  made  for  drainage.    The  alterations 

in  regard  to  the  mayor's  parlour  and  eommittee-ro 

were  also  of  a  more  complete  chairacteT.  The  new 
sessions  court  was  to  be  provided  in  what  was  known 
as  the  police  parade  room. 

Stratton  and  Bude  (Cornwall)  U.D.C.  (March  26th. 
Mr.  W.  O.  E.  Meade-King).— £1,240  for  the  improve- 
ment of  Belle  Vue-road  and  Golf  House-road,  and 
£466  for  the  erection  of  two  public  conveniences. — 
It  was  explained  that  the  county  council  had  pro- 
mised to  take  over  about  half  the  road  when  com- 
pleted. All  the  land  had  been  given  by  the  owner  Foi 
widening;  part  was  subject  to  a  lease  to  the  Golf 
House,  for  which  land  the  council  were  paying  Clou, 
ate)  the  Golf  House  undertook  to  erect  a  fence. 

Taunton  T.C.  (March  17th.  Mr.  H.  A&cough  Chap- 
man).— £1,722  for  the  erection  of  working-class  dwel- 
lings under  a  scheme  formulated  by  thai  body  for 
the  provision  of  twelve  houses  in  String-lane.— The 
town  clerk,  Mr.  \V.  11.  bailey,  gave  evidence,  and  said 
there  were  in  the  borough  110  court-  containing  75(1 
houses  with  3,407  inhabitants.  Thirty-two  of  these 
courts  had  no  through  ventilation,  and  tin-  great 
majority  of  the  houses  were  back  to  back.  Of  the 
houses  490  had  only  two  bedrooms,  and  76  had  only 
one  bedroom.  The  greater  number  of  the  courts  were 
euls-de-sac,  and  the  houses  were  very  old.  The 
medical  officer  of  health,  Dr.  H.  J.  Alford,  said  moi  I 
of  the  courts  were  only  8  ft.  wide.  In  the  last  three 
years  ninety-five  closing  orders  had  been  made,  and 
eighteen  houses  had  been  demolished.  The  site  was 
convenient,  but  not  ideal,  as  the  sewage  works  woe 
not  far  off,  and  all  the  town  refuse  was  carted  daily 
down  the  adjacent  road  to  the  destructor.  The 
borough  surveyor,  Mr.  D.  Edwards,  stated,  in  reference 
to  a  remark  of  the  medical  officer,  that  the  site  was 
low.  that  sixty-two  houses  of  a  better  class  had  been 
erected  in  this  district  on  a  level  only  3ft.  Gin. 
higher  than  the  proposed  site.  The  houses  were 
meant  for  people  i  arning  from  I8s.  to  £1  a  week-.  The 
rent  would  be  4s.  a  week,  and  other  new  houses  were 
let  at  not  less  than  5s.  6d. 

Watford  U.D.C.  (March  19th.  Mr.  R.  H.  Bicknelil). 
£1,000  for  improvements  in  fencing,  surface-water 
drainage,  road  inakin;  i  ha  tun  Lliug,  and  laying  out, 
of  Watford  Heath,  it  was  stated  that  it  was  pro- 
posed to  allocate  the  expenditure  in  bhe  following 
manner:  Fencing,  £311;  roads  and  paths,  £420; 
drainage,  £270;   laying  out,  £99. 

Wimbledon  T.C.  (.March  18th.  Mr.  R.  11.  Bicknell) 
—£1,650  for  the  provision  of  an  open-air  swimming 
baih    in    Wanlle   Park.— The   borough   engineer,  Mr. 

C.   H.  Cooper,  Mae  d  thai   the  question  oi    | lie 

more  swii Lng  a  c  >rnimodat  on  had  been  under  the 

i  [deration  of  the  council  off  and  on  for  the  past 
three  years.  Alternative  schemes  had  been  proposed 
the  construction  of  another  swimming  pond  at  the 
present  covered  hath-,  and  the  provision  of  an  open- 
air  hath.  A  Ear  back  as  1907  he  reported  upon  tin 
advisability  of  providing  an  open-air  bath  at  Wandle 
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Park,  and  in  1911  a  committee  was  appointed  and 
the  question  was  fully  gone  into.  Every  site  along 
the  Wandle  had  been  considered,  and  the  committee 
ultimately  came  to  the  conclusion  that  1he  site  in 
Wandle  Park  was  most  favourable.  Questioned  as  to 
the  -sufficiency  of  the  water  supply,  Mr.  Cooper  said 
i  In'  average  dry-weather  flow  of  the  Wandle  was 
19,000 OOf)  gallons  a  day.  The  capacity  of  the  pro- 
posed bath  was  165,00(1  gallons.  If  the  river  water 
failed  them  there  were  two  other  sources  of  supply 
ile  \  could  tap  without  having  to  call  upon  the  Watei 
Board.  In  the  first  place  there  was  a  bed  of  gravel 
about  5ft.  below  the  surface  which  was  charged  with 
water,  so  much  so  that  the  water  rose  to  something 
like  2  ft.  6  in.  'below  the  surface  of  the  ground.  An 
ample  =upply  could  be  got  from  this  by  means  of 
motive  power.  The  second  alternative -was  to  obtain 
a  supply  from  the  Thanet  Sands. 

APPLICATIONS   FOR   LOANS. 

Barnes   U.D.C.  —  Shean-la-ne   widening,    (.soil;    and 
Lonsdale-road  paving,  kerbing  and  channelling,  £2,300. 

Buxton     U.D.C.  —  £5,000   for  works   in    connection 
with  the  baths  and  St.    \nn's  Well. 

Chelmsford  T.C. — £02.",  for  road  improvement    pur- 
poses, and  £250  for  sewerage  works. 

Chester  T.C— £11,500  for  electricitj  extensions. 

Chorley  T.C— £2,299  for  making  up  certain  streets. 

Doneaster    T.C— £12,500  tor  lie    extension  of  the 
electricity  undertaking. 

Harwich  T.C— £S,lou  for  a  new  school. 

Huddersfield  T.C— £8,150  for  working-class  dwell- 
ings. 

Londonderry  T.C-    fcl3,000  for 
tensions. 

Maidenhead  T.C—  £300  for  wok-,  of  r< 
ment. 

Maidstone   T.C— £1,900  for   the   purchase  of    land 
for  sludge  disposal  works. 

Paignton  U.D.C— £1,000  for  the  ei 

Penrith  R.D.C— £350  for  a  water 
biggin. 

Peterborough  T.C-    CI, 100  for  concrete 
footpaths. 

Stoke-on-Trent   T.C.      C8,000    for    the    exte n    o) 

electricity  to  Fenton. 

Taunton  T.C— £2,500  f..r  neu  planl  ai  the electricitj 
works. 

Tipperary    U.D.C. — £1,000    for    the    provision    of    a 
burial  ground. 

Torquay  T.C— .Cl,9(i(i  I'm-  I  he  widening  of  Torbay- 
road. 

Tredegar  U.D.C— £10,000  lor  the  extensi i   the 

gasworks. 

Watford  U.D.C— £3,148  for  the  erection  of  twenty- 
two  workmen's  dwellings. 

Wellingborough    U.D.C.  —  122".    for    a    steam    dis- 
infector. 

Woodford  U.D.C— £1,650  for  the  erection  of  a  fire 
station  and  appliances. 

LOANS   SANCTIONED. 
Croydon     R.D.C.  —  £3,217   for   street    improvement 
works. 

Eastleigh  U.D.C— £395  for  works  of  street  improve- 
ment. 

Much  Wooiton  U.D.C. — £600  for  improving  Lode's 
pond. 

Totnes  R.D.C. —  £1,3*2  for  water  supply  works. 
West   Bromwich   T.C. — £11,500  for  vertical  retorts 
for  the  gasworks,  repayable  in  twelve  years,  and  £6,500 
for  extensions  of  electricity  mains,   repayment   to  be 
made  in  twenty  years. 

Winchcombe  R.D.C. —  £1,110  for  sewerage  works  and 
£240  for  a  water  supply  scheme. 

FORTHCOMING    INQUIRIES. 

APRIL.  £ 

8. — Blaydon.     For  private  street  works  (Mr. 

R.  H.  Bicknell)     1,450 

8. — Eastbourne.       For    works    of    sewerage 

(Mr.  W.  O.   E.  Meade-King)    7,800 

8. — Margate.     For   the   erection   of   pavilion 
and    conveniences    (Mr.  A.   W.   Briglil  ■ 
more)  ...         ...         ...         ...         ...        5,500 

8. — Southall-Norwood.       For  private    street 

works  (Major  J.    Stewart)  1.300 


9.  -Hastings.  For  works  of  street  widen- 
ing (Mr.   W.  O.   E.  Meade-King) 

9.  South  Shields.  For  the  erection  of  a 
shelter  and  sewerage  works  (Mr.  H.  S. 
Stewart) 

9. •—  Tenterden.  For  sewage  disposal  pur- 
poses (Mr.  A.  G.  Drury) 1 

9.     Tynemouth.     For  the  erection  of  stor< 
(Mr.   R.    H.   Bicknell)     

10.     Beckenham.     For  the  extension  of  Kelsey 

Park  (Mr.    Edgar  Dudley)         

10.     Crewe.        For   works   of    street    improve 

ment  (Mr.  F.  H.  Tulloch) 

10.— Folkestone.        For    the    purchase    of     a 

shelter  (Mr.  W.  O.  E.  Meade-King)  ... 
10. — Hexham.       For    slaughterhouse,    street, 

and  park  purposes  (Mr.  R.  H.  Bicknell) 

Hitchin.     For  sewage  disposal    purposes 

(Mr.   A.  G.   Drury)  I 

Southend.     For  street   improvement  pur- 
poses (Mr.   AI.   K.  North)  

Birmingham.     For  sewerage,  street,  and 
I. ridge  building  works  (Mr.  A.  (3.  Drury)      1 

Wednesbury.       For  street    improvement 

purposes  (\li.   F.    11.   Tulloch) 

West    Ham.        For   street    widening    pur- 
poses (Mr.    Edgar  Dudley) 
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Tin-:  Municipal  Vlvkbooic  fob  L913.     Price  life    netl 

I'.ud.o,       Thl      1/  iinirijiril  Jmirnfil ,    Lim.i'.J 

The    seventeenth    annual    issue  otf  the   "Municipal 

Year-book"  contains  a  mass  of  information  about  the 

local    authorities    of    the     United     Kingdom,     their 

/   and    activities.    So   complete    is    the    recoird 

Mia!,  it  includes  authorities  of  every  class.,  from  the 
Local  Government  Board  itself  to  such  wl  hot-  bodies 
as  hospital  or  burial  hoard-.  In  respect  of  each 
municipal  corporation,  in  England  and  Wales,  a  short 
summary  is  given  showing  the  statistics,  and  con- 
taining -one  account  oi  the  works  which  have  been 
carried  out  together  with  a  list  of  the  mem<h 
chief  officer-.  Si  tion  2  of  the  work  gives  somewhat 
similar  information  in  regard  bo  county  councils, 
while  a  separate  section  is  devoted  to  the  varion  ■ 
ei  bropolitan  authorities1.  The  system  of  local  govern- 
ment in  the  Metropolis  is  so  complicated  that  'the 
hrief  acoo'un.1  „  the  various  authorities  and  their 
duties  which  prefaces  the  la-l-manicd  section  will 
no  doubt  be  much  appreciated'.  Further  division's 
■  ■I'  bhe  book  give  some  information  in  regard  to  each 
urban  district  council,  and  a  li-t  of  the  rural  district, 
councils,  bheiir  clerks  and  surveyors.  Some  account, 
too,  is  given  of  local  government  in  Scotland  and 
Ireland.     'IT       i  ions  of  the  book  are  devoted 

to  carefully  classified  and  digested  summaries  of  the 
•<  :>i  us  mini  -pal  servi:  ?■;  m  different  d  sfeicte  'Thus 
to  take  an  example,  the  section  on  sewerage  and 
sewage  disposal  gives  an  alphabetical  list  of  places, 
together  with  a.  short  account  of  lire  sysitems  in  vogue 
in  each.  There  its  a  mass  of  other  information  in  the 
volume  which  fully  entitles  it  to  he  called  an  encyclo- 
paedia of  local  government  administration,  and  local 
authorities  and  their  officers  cannot  well  afford  to 
in'  withO'Uit  il.  It  should  he  mentioned  that  the  sec- 
tion on  town  planning  has  been  entirely  rewritten, 
with  the  assistance  of  experts,  and  it  now  constitutes 
an  .excellent  short  treatise  on  the  practical  execution 
of  the  Act. 


Leeds  Sewerage  Contract — At  their  meet 
Wednesday  the  Leeds  City  Council  accepted  the  tearder 
of  Messrs.  H.  Arnold  &  Son  for  the  construction  of 
the  first  portion  of  the  high-level  intercepting  sewer, 
in  connection  with  the  Leeds  sewage  scheme,  at  a  cost 
of  £99,524. 

Classification  of  Roads.  —  At  a  meeting  of  the 
Executive  Council  of  the  County  Councils  Association 
on  Wednesday  a  deputation  was  appointed  to  wait 
on  the  Prime  Minister  with  reference  to  the  classifi- 
cation of  roads  and  the  contributions  from  the 
Imperial  Exchequer. 


*  Any  of  the  publications  reviewed,  or  referred  to  as  received,  will  be 
forwarded  by  the  St.  Bride's  Press,  Ltd.,  on  receipt  of  published  price 
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Municipal  Work  in  Progress  and  Projected. 


co-operation  of  Suevetof   readers  with  a  view  to  mafcing 
accurate  a*  jx>ssi(>i«. 


reformation   given   under   this   head  as   complete  and 


The   fallow  ing  are   amoing  the   more   important  pro- 
jected   works   of    which     particulars    appear    below: 
Building.— Bristol      £28,003,     Hythe     £10,000,     Leeds 
r.28,000     !..         tar    £23,000;    housing  and    town    plan- 
ning— Blackpool    £50,000;    refuse    collection   amd   diis- 
1  —  Finehlev  ;      roads     and     materials  —  Durham 
00,  Edinburgh    E10,821,  Middlesex  £30,800;    sewer- 
ia     disposal — Dunfermline  £90,000,  Trow- 
»e;    water,  gas   and  electricity— Leeds   £168,000  — 
-  of  other  works  projected  wfl3fl  be  found  on 
our  "Local   Government    Board   Inquiries''   pages 

BUILDINGS. 

Bristol  T.C. — It  has  been  agreed  to  erect  a  swimming 
bath  at   Bishopsrtown  at  a  cost  of  about  £28000. 

Dawlish  U.D.C. — A  sum  of  £1,300  is  to  be  paid  for 
property  for  conversion  into  surveyor's  offices  and 
a  depot. 

East  Cowes  U.D.C. — A  letter  has  been  received  from 
the  Local  Government  Board  stating  that  they  had 
had  under  consideration  the  report  made  by  their  La- 
bor (Mr.  Crosthwaite)  after  the  inquiry  held  by 
him  with  reference  to  the  application  of  the  council 
for  sanction  to  borrow-  .£55  for  (Strengthening  the 
Esplanade  -sea-wall.  The  board  were  advised  that  the 
2>roposed  works  were  not  such  as  they  should  approve, 
and  they  were  of  opinion  that  the  district  council 
should  consult  an  independent  engineer  of  consider- 
able experience  in  the  designing  and  construction  of 
•  a-walls,  with  a  view  to  the  submission  of  amended 
proposals.  The  engineer  should  not  be  connected 
with  any  firm  interested  in  any  special  form  of  rein- 
forced concrete  construction.  He  should  be  required 
to  supervise  the  work-:,  during  construction,  and  it 
ild  be  explained  to  him  that  he  would  be  required 
to  accept  full  responsibility  for  them.  The  execution 
of  the  -dienie  should  be  under  the  charge  of  a  whole- 
time  clerk  of  works,  who  should  be  particularly  care- 
ful to  supervise  the  carrying  out  of  any  concreting 
work.  The  council  have  decided  to  send  a  reply  to 
the  Local  Government  Board  stating  that  the  council 
were  not  in  a.  financial  position  to  carry  out  the 
board's  requirements  unless  the  Admiralty  were  will- 
ing to  assist,  and  that  the  only  alternative  appeared 
to  be  to  do  such  repairs  as  oouid  be  paid,  for  out  of 
the  rates. 

Exeter  T.C. — It  has  been  decided  to  take  joint  action 
with  the  county  council  for  the  provision  forthwith 
of  institution;  for  the  treatment  of  tuberculosis  that 
will  b<   available  for  the  whole  community  of  the  city. 

Halstead  U.D.C. — A  contract  has  been  signed  with 
M   -  re    Gr.  Sudbury  &  Sons  for  the  areotoom  of  public 
Local    Govefmnetnl  Board  sanc- 
.    a  loan   of  .£800. 

Hythe  T.C. — The  council  have  been  informed  by  an 

quence  of  damage  to  the  sea-wall, 
the  ■   of  900ft.    v.iil   have  to  be  rebuii 

a  probabl  . '  !  •  00     1  h     comic  1  deoidi  d  that 

plans   and  if  the   new  wall   should   be 

prepa 

Irvine  T.C.  —  A  police  station  is  to  be  erected  in 
Cochrane-street  at  an  estimated  cost  of  £2,000. 

Leeds  T.C. — It  is  proposed  to  erect  a  new  depot  in 
connection  with  the  tramwavs  undertaking,  at  an  esti- 
mated cod  of   t'l- 

Leicester  T.C. — Repairing   sheds   for  tramway   cars 

of  £23,000. 

Newport  (Mon.)  T.C. — The  council  in  committee  have 

I       ■   '  :i    a  relief 

re\  d  to  the  north  of 

'  ik  1 1  ire  is  to  be  re- 

■  iy    traffic,    aii'i    Kb       ill    bridge   for 

rians. 

Porthcawl    U.D.C— The  lord  of  the  manor  having 

permission     iit  ha  ■    '    I 

en  on  the  K  | 

Wigton  R.D.C. — A  scheme  has  been  adopted  for  an 

o 
which  ar<  [amd 

-  .n<r- 
Winchester  T.C. — New  offices  and  stores  are  to  be 

,      ■  •  i 


HOSiNC    AND    TOWN    PLANNING. 

Barking  U.D.C— The  surveyor,  Mr.  C.  F.  Dawson, 

bias  received  instructions  to  prepare  a  scheme  for 
building  workmen's  hones  under  the  provisions  of 
the  Housing  and  Town  Planning  Act. 

Blackpool  T.C. — Proposals  are  being  considered  for 
a  town  planning  scheme  and  promenade  extension, 
at  an  estimated  cost  of  £50,000. 

Boston  R.D.C. — It  has  been  decided  to  erect  four 
cottages  at  Bicker,  and  land  has  been  pureha  ed  al 
W'igttofit  and  Amber  Hill  for  the  provision  of  other 
dwellings.  In  compliance  with  the  suggestion  of  the 
Local  Government  Board,  the  plans  have  been  so 
led  as  to  provide  that,  instead  of  a  parlour,  each 
house  should  have  a  scullery  and  a  large  room,  in 
addition  to  three  bedrooms.  By  this  means  the  oq  t 
bias  been  reduced  by  £45  per  house. 

Cambridge  T.C. — The  erection  of  a  footbridge  and 
carriage  bridge  across  the  river  from  Cambridge  to 
Chesterton  has  been  referred  to  the  General  Purposes 
Commit  tee.  together  with  the  question  of  the  ptr< 
tiiion  of  a  town  planning  scheme  which  would  take 
into  con.-: deration  the  development  of  land  other 
than  that  immediately  adjoining  the  river. 

Linton  (Camhs)  R.D.C. — A  contract  for  £846  has  been 
signed  for  the  erection  of  six  houses  in  Linton. 

Minehead  U.D.C — A  scheme  has  been  adopted  for 
the  provision  of  eighteen  workmen's  cottages. 

Oldham    T.C — The   borough    surveyor,    Mr.    E.    C. 

Foote,  has.  submitted  to  the  Town's  Housing  and 
Town  Planning  Committee  sketch  plans  showing  two 
alternative  designs  for  small  blocks  of  tee 
houses.  The  blocks  were  on  the  dual  tenement  prin- 
clpfl  and  planned  to  meet  the  requirements  of  the 
poorest  of  the  poor,  or  the  class  of  persons  who  at 
present  chiefly  inhabited  furnished  rooms  or  common 
lodging-houses.  Mr.  Foote  submitted  .another  plan  of 
dwelling  accommodation  for  small  families  with 
strictly  limited  means  and  not  much  furniture.  The 
type  recommended,  he  explained,  was  practically  the 
ordinary  Oldham  cottage,  arranged  so  that  one  family 
could  occupy  the  ground  floor  and  another  family 
the  upper  or  first  floor,  each  with  separate  conveni- 
ences. The  surveyor  estimated  the  cost  at  £125  a 
house.  The  matter  was  ultimately  adjourned  till  the 
next  meeting.  In  the  meantime  information  will  be 
sought  .as  to  the  probable  cost  and  suitable  sites. 

Stirling  T.C. — A  housing  scheme,  estimated  to  cost 
£13,000,  has   been    sanctioned    by   the    Local    G 
ment  Board  for  Scotland.    The  localities'  to  be   deall 
with   include   St.   Mary's-wynd   and   Broad-street. 

PARKS  AND  OPEN  SPACES. 

Maldon  T.C— The  surveyor,  Mr.  T.  B,.  Swales,  has 
received  instructions  to  obtain  estimates  for  the 
construction  of  four  tennis  counts  on  the  promenade. 

Manchester    T.C.  —  The    Parks    Committee    have 

approved  an  estimate  of  the  cost  of  providing  wooden 
dressing- boxes  on  the  lake  side  in  Heaton  Part:  for 
the  use  of  male  bathers. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Aylesbury  R.D.C— The  tender  of  Mr.  J.  Woodford, 
at  £229,  has  been  accepted  for  scavenging  ait  Had 
ham,  and  that,  of  Mr.  E.   Rickaird,  at  £135,  for    *   ton 
CQinitcra   and   Buckland. 

Finchley     U.D.C  — The   Public   Health   Committee 
aresenjted  a.  repoiit  recommending  the  adoption 
of  the,  Meklrum  type  of  destructor. 

Hammersmith  B.C. — Last  year  the  removal  of  dust 
cost  £5..'M.r>.   and  slops    Cl,300. 

Scalby  U.D.C— A  sub-committee  has  been  appointed 

to  niii  ider  the  ad-<  ^ability  of  the  ooumci]  under- 
taking Hhe  collei    on  of  house  refuse. 

ROADS  AND  MATERIALS. 

Abergele    and    Pensarn    U.D.C. — The  council  have 

received  batim&t.on  that  the  Local  Government  I'. rd 

.   ,  loan     for   improvements,   including 

the  ht\    lie  out  of  Pensarn  Promenade. 

Abingdon  T.C— The  corporation  are  again  treating 
the  i-oads  with  Akonia  for  dust  prevention. 
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Barnard  Castle  U.D.C.— Wood-street  and  its  back 
roa  Is  are  to  l>o  made  up,  at  an  estimated  cost  of 
£228  n  accordance  with  the  plan-  of  the  surveyor, 
Mr.  11.  E.  Raine. 

Bath  T.C.  —  The  Surveying  Committee  recommend 
triad  tihie  widening  of  Biuugliani  Hayes  throughout 
the  whole  length  up  to  the  railway  bridge,  including 
the  rounding  off  of  the  corner  at  the  junction  with 
the  Lower  Bo  stol  road,  and  'the  removal  and  re- 
building of  the  county  Weights  and  Measures  office 
be  undertaken  at  an  estimated  cost  of  £1,600. 

Bedwellty  U.D.C. — A  new  access  road  is  to  be  con- 
structed at  Argoed  at  an  estimated  cost  of  £1,033. 

Bournemouth  T.C— The  council  on  Tuesday  con- 
sidered .a  report  from  Mr.  Ignatius  Bulfin,  the  manager 
of  the  tramways,  on  a  scheme  to  run  a  service  of 
trackless  trolley  oars  from  the  square  to  Bournemouth 
'  a  id  along  the  undercliff  drive  to  Bo-combe.     It 

i  estimated  the  scheme  will  cost  £13,600,  and  the 
anticipated  revenue  shows  a  nett  profit  of  £1,500  a 
year.  Opposition  was  offered  on  the  ground  that  it 
would  destroy  the  amenities  of  the  sea  front,  and 
ultimately  the  scheme  was  referred  to  a  committee 
to  consider  and  report. 

Brentford  U.D.C  — The  surveyor,  Mr.  J.  W. 
Croxford,    has    received    inductions    to    prepare    an 

estimate  of  the  cost  of  widening  High-street  on  the 
south  side,  extending  from  Church-alley,  in  New 
Brentford,  to  the  eastern  extremity  of  Messrs.  Mont- 
gomery &  Co.'s  timber  yard  in  Old  Brentford,  to  a 
width  of  70  ft.,  thus  affording  a  roadway,  or  carriage- 
way, of  50  ft.  wide  and  footpaths  on  each  side  of 
10  ft.   wide. 

Bridlington  T.C — Centre  House,  Market-place  is 
to  be  purchased  for  £(300  for  a  street  improvement. 

Cardiff  T.C— The  Public  Works  Committee  have 
approached  the  Finance  Committee  with  a  view  to 
arranging  with  the  Trinidad  Asphalt  Company  to 
asphalt  12,000  =q  yds.  of  the  Norlih-road  ;it  5s.  <kl. 
per  yard,  to  be  paid  on  the  completion  of  the  work, 
and  8d.  per  yard  for  five  years'  maintenance,  the  latter 
sum  to  be  paid  at  the  end  of  that  period  if  the  main- 
tenance be  to  the  satisfaction  of  the  engineer.  The 
chairman  (Mr.  John  Mander)  said  that  in  his  opinion, 
this  process  had  stood  the  most  severe  test  by  the 
London  County  Council  on  the  Thames  Embankment. 

Chiswick  U.D.C  — The  tender  of  Mr.  Frederick 
Brummell  at  £4,366.  has  been  accepted  for  the  con- 
struction of  the  new  road  in  Burlington-lane, 

Derby  T.C. — Plans  for  a  new  street  between  Iron- 
gat©  aind  King-street  have  been  pirepa  ed  hy  the 
borough   surveyor,  Mr.  J.  Ward. 

Dewsbury  T.C — It  is  proposed  to  pave  Bradford- 
road  at  an  estimated  cost  of  £1,732. 

Dorking  U.D.C. — The  surveyor,  Mr.  W.  A.  Clegg, 
has  been  instructed  to  prepare  a  plan  showing  a 
widening  of  Pixham-lane  from  the  Reigate-road  to 
London-road,  to  enable  the  council  to  consider  a 
general  scheme  of  widening. 

Durham  C.C. — A  letter  has  been  received  from  the 
Road  Board  approving  the  scheme  to  spend  £85.000 
over  tfhe  main  roads  of  the  county,  and  offering  £35  000 
as  a  free  grant,  and  a  loan  of  £15,000  free  of  interest 
for  three  years,  towards  the  scheme.  The  council 
have  accepted  this  offer. 

East  Sussex  C.C. — The  amended  estimate  for  the 
improvement  of  the  road  between  Lewes  and  New- 
haven  is  £31,680,  towards  which  a  substantial  grant 
is  to  be- 'made  to  the  county  council.  The  scheme 
provides  tor  a  road  30  ft.  wide  from  bank  to  bank  or 
hedge  bo  hedge,  with  a  width  of  macadam  of  18  ft.. 
and  2  ft.  wide  grass  margins. 

Edinburgh  T.C. — Paving  work  is  to  be  carried  out 
at  an  estimated  cost  of  £10,821. 

Exeter  T.C — Road  widenings  are  to  be  carried  out 
at  a  cost  of  £1,325. 

Falmouth  T.C. — The  tender  of  the  West  of  England 
Stone  Company,  Limited,  at  £722,  ha.s  been  accepted 
for  the  supply  of  2,700  tons  of  stone  of  various  size1 
subject  to  the  company  agreeing  to  supply  300  tons 
Jth  size  at  the  same  price  as  last  year. 

Falkirk  T.C. — The  council  have  purchased  for  £575 
a  property  in  St.  Crispin's-lane  for  the  purpose  of  an 
important  street  improvement.  Another  proposal 
which  is  at  present  being  considered  is  the  opening 
up  of  a  street  from  the  centre  to  the  south  of  the 
town,  and  with  this  object  in  view  a  large  property 
was   recently  purchased, 


Flintshire  C.C. — Application  is  to  be  made  to  the 
Road   Board  for  a  tar-spraying  grant  of  £1,234. 

Forfarshire  C.C. — It  was  reported  last  week  to  the 
Dundee  District  Committee  that  a  road  improvement 
at  Coupai  Angus  is  costing  £1000  per  mile,  or  a  total 
of  £5.000. 

Girvan  T.C — It  has  been  decided  to  purchase  land 

in  Knoekenishion-.-in-et  for  tire  purpose  of  widening 
the  street  strengthening  the  embankment  of  the  river, 
and  improving  the  amenities  of  that  part  of  the  town, 
which  possesses  historic  associations  as  being  the 
'••pot  wh  are   i;  Bi  ik  e  he'd  court,  and   whv  r< 

for  hundreds  of  years  the  chiefs  and  vassals  of  Oar- 
rick  a ■■-'  mbled  and  administered  law  and  justice. 

Greenwich  B.C. — The  Highways  Committee  report 
that  a  large  additional  cost  will  have  to  he  incurred 
in  the  annual  maintenance  of  through  main  roads 
unless  steps  are  taken  to  improve  the  road  surfaces 
by  paving  them  with  a  more  durable  material.  They 
recommend  the  acceptance  of  the  tender  of  the  Val  de 
Travers  Asphalte  Company  for  laying  H-in.  com- 
pressed asphalt,  and  natural  asphalt  matrix  in  places 
where  the  gradient  rendered  this  the  more  suitable 
material.  The  committee  added  that  the  chairman  of 
the  Road  Board  had  been  induced  to  offer  a  grant  of 
£8,000  payable  by  yearly  instalments  of  £800,  towards 
the  expense  of  the  proposed  work.  The  Finance  Com- 
mittee's report  stated  that  the  cost  would  be,  approxi- 
mately, £37,000. 

Holland  (Lines)  C.C— With  respect  to  the  appli- 
cation made  to  the  Road  Board  for  a  grant  for  the 
work  of  piling  required  in  Skirbeek  Quarter  in  con- 
nection with  a  scheme  of  road  repair,  a  letter  has  been 
received  stating  that  piling  does  not  come  within  the 
province  of  the  Development  Fund.  The  council 
have  asked  the  board  to  reconsider  their  decision. 

Hornsey    T.C  —  For    recoiistructing    certain    roads 

forming  a  motof-'bus  route  in  the  borough  the  Road 
Board  has  consented  to  grant  £1,000  towards  the  cost 
of  £4,396. 

Lewes   T.C. — Negotiations    have    been    completed 

for  the  improvement  of  Station-st/eet. 

Loughborough  T.C. — It  has  been  agreed  to  proceed 

with  the  scheme  for  the  improvement  of  Steeple-row. 

Middlesex  C.C. — A  proposal  of  the  Highways  Com- 
mittee has  been  sanctioned  to  asphalt  the  whole  of  the 
carriageway  of  the  Bath  Road  in  the  county.  The 
area  affected  is  77,000  sq.  yds.,  and  the  capital  cost 
is  estimated  at  £30,800.  to  which  must  be  added  the 
cost  of  maintenance  for  the  next  ten  years,  estimated 
at  £8,662.  The  Road  Board  have  agreed  to  contribute 
£5,454  towards  the  capital  outlay,  and  also  to  advance 
on  loan  the  balance  of  £25.346  free  of  interest. 

Newquay  T.C. — The  Duchy  of  Cornwall  having  given 
the  necessary  land,  the  council  have  decided  to  im- 
prove tfhe  approach  to  the  town  at  an  estimated  cost 
of  £500. 

Rochdale  T.C — The  Road  Board  have  intimated 
that  they  will  be  prepared  to  make  a  grant  of  from 
£3,000  to  £3,500  towards  'hs  cost  of  a  road  scheme 
which  might  l>e  approved  by  the  town  council  and 
afterwards  by  the  board  themselves. 

Romford  R.D.C — The  tender  of  the  Gas  Light  and 
Coke  Company,  Limited,  at  4d.  per  gallon,  has  been 
accepted  for  the  supply  of  11,000  gallons  of  dehydrated 
tar. 

Saffron  Walden  T.C. — The  estimates  of  the  borough 
surveyor,  Mr.  A.  H.  Forbes,  at  £818,  has  been  adopted 
for  kerbing  and  channelling  with  tar  pavement  in 
Castle-street  and  West-road,  and  the  work  will  be 
carried  out  subject  to  a  loan  being  sanctioned  by  the 
Local  Government  Board. 

Sheffield  T.C. — Akonia  is  being  used  on  the  roads 
for  dust  prevention. 

Soke  of  Peterborough  C.C. — The  county  surveyor, 
Mr.  A.  C.  Wallingford,  has  submitted  a  report  on  the 
state  of  the  roads  in  the  district  in  the  course  of 
which  he  says:  "Apparently  the  failure  to  deal  effi- 
ciently with  the  main  roads  is  due  to  the  great  lengths 
of  road  now  allocated  to  each  roadman  ;  these  lengths, 
I  understand,  average  about  7  miles.  In  order  to 
deal  more  efficiently  and  economically  with  road  main- 
tenance and  repairs  a  roadman  should  have  not  more 
than  3  miles  of  road  under  his  charge,  and  to  this 
length  he  should  always  stick;  he  then  becomes 
acquainted  with  the  weak  spots  on  this  length,  and  is 
always  at  hand  to  supply  the  stieh  that  saves  nine. 
The  roadman  should  be  of  an  age  between  25-45.  and 


580 


THE    SURVEYOR    AND    MUNICIPAL 


April  4.  1913. 


paid  a  minimum  wage  of  17s.  per  'Week.  He  should 
essentially  be  able  to  read  and  write,  in  order  to  pro- 
perly keep  the  required  sheets,  &c.  I  do  not  advise 
the  future  treatment  with  tar  of  any  portion  of  road 
surfaces  which  is  not  in  a  good  condition.  The  esti- 
mated expenditure  on  the  rural  main  roads  for  the 
year  ending  March  31,  1914,  was  £4  600,  and  for  the 
borough  main  roads  £1,700,  making  a  total  of  £6  300. 
The  offer  of  the  Road  Board  for  the  Great  North  Road 
(5i  miles)  was  £7.185  towards  a  total  expenditure  of 
£15,585." 

Stoke  Newington  B.C. — A  supplementary  estimate 
"t  £2.500  ha  =  been  submitted  for  strengthening  the 
foundations  and  laying  new  wood  blocks  in  Seven 
Sisters-road,  between  the  18-in.  margin  and  the  kerb 
on  both  sides  of  the  road  from  No.  301  eastward  to 
i  Lie  New  River  bridge.  With  regard  to  this  thorough- 
fare and  Blaekstoek-road,  negotiations  are  proceeding 
with  the  Eoad  Board  with  a  view  to  a  grant  or  a 
short-period  loan  towards  the  improvements,  and  also 
with  the  Metropolitan  Tramways,  Limited,  as  to  their 
portion  of  Seven  Sisters-road. 

Taunton  R.D.C. — Plans  and  estimates  of  the  Priors 
Wood-road  improvement,  as  prepared  by  the  surveyor, 
Mr.  T.  G.  Crump,  have  been  approved,  and  have  been 
forwarded  to  the  county  council  with  a  request  that 
I  hey  will  ask  the  Road  Board  to  grant,  them  50  per 
cent  of  the  cost  of  the  improvement  (£4,000),  and, 
where  necessary,  compulsory  powers  for  obtaining  the 
required  land;  also  whether,  if  the  proposed  work 
were  carried  out,  the  county  council  would  be  prepared 
in  declare  the  Priors  Wood-road  to  be  a  main  road. 

Torquay  T.C. — The  scheme  of  the  borough  surveyor, 
Mr.  H.  A.  Garrett,  for  the  widening  of  Torbay-road 
at.  the  gasworks,  at  an  estimated  cost  of  £1  800.  has 
been  approved. 

Wallasey  T.C— The  Works  Committee  recommend 
the  adoption  of  the  report  of  the  borough  surveyor, 
.Mr.  W.  H.  Travers,  on  the  rekerbing  and  paving  of 
the  tramway  track  in  Senbank-road  with  5-in.  oreosoted 
rod  pine  blocks,  at  an  estimated  cost  of  C2,090. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Aylesbury  R.D.C. — The  tender  of  Messrs.  Waller 
.v  Son,  at  £111.  ha.,  been  accepted  for  a  new  sewage 
van  and  hose. 

Blackpool  T.C. — Public  conveniences  are  to  be  prb- 
al    an  estimated   cost  of  £600. 

Crediton  U.D.C. — It  lias  been  agreed  to  amend  the 
d<  tail^  uf  the  sewage  disposal  scheme  in  accordance 
with  tli-  -  of  the  Looa]  Government  Board, 

ted  cost   is   C9.500. 

Dunfermline  T.C. —  A  scheme  has  been  approved 
foT  the  construction  of  a  new  outfall  sower  to  the 
Forth,  at  an  estimated  cost  of  £90,000. 

Guisborough  U.D.C. — Main  sewerage  works  are  to 
ii.  d  out  at  an  estimated  cost  of  £344. 

Rochester  T.C. — The  estimate  of  the  city  surveyor, 
Mr.  W.  Banks,  at  CI. 133,  far  public  'conveniences  on 
tlhe   Esplanade  has  been  approved. 

Trowbridge    U.D.C. — The  scheme  prepared   by   the 

surveyor,  Mr.  H.  Lailey,  for  alterations  and  additions 

to   the  pumping  plant  at.  the  sewage  disposal  works 

sul    <     '1   to  the   Local  Government   Board 

for  .-and  ion. 

West  Bromwich  T.C.  Tim  Sewerage  Committee 
recomn  instruction   "f  a    new  21-in.    pipe- 

-ewer  i.  een  Gums-lame  and  Gairdley  Bridge,  at  an 
■  -t  .if  £835. 

WATER,  GAS,  AND  ELECTRICITY. 

Belper   U.D.C. — The   water   undertaking   which    was 

.  the  town  in  1900  by  Mr.  Sbrott,  $f  a  coed 

of  £37,337,  has  pro  remunerative,    The  in- 

i-    £2,027.    In   aocordiamce  with  the 

I  gift,  half  the  profits  am   -i>  '  oted  to  the  reduc- 

hion  of  rat.-;.  ;m<i  tin    cutlher  half  is   invested  for  the 

benefit  ol  th  I  ■  •         apply,  :|o-l  up  to 

Mje  end  of  \')l-  a  -inn  ol  I  bet  □  I  b.m    in1 

Dunfermline  T.C.   -The  council  have  agreed  to  with- 
draw tleir  Provisional]   Order  far  a  water  supply  for 
I;  -.  lit.  having  been  arrived 

1   will   take  a   supply   in   bulk 
from   i!i      li  tee,   who   are   bo    • 

voir  and  lay  ^'»  miles  of  pipee  at   a    co  I    oi 

about  £200,000.    Dn  a       the  council  will 

the   water   authority    for    the    Ko.-.yth    area, 

which    m   witlhin    the    municipal     b darie  .       The- 

council  will  thu-  be  aaved  th<  expense  of  promotdng 
an  it  me 


Greenock  T.C— A  deputation  of  the  Gas  Committee, 
who  have  inspected  the  gas  undertakings  of  various 
cities,  recently  presented  a  report  in  which  they  ex- 
pressed the  opinion  that  the  vertical  retort  system 
is  a  remarkable  advance  on  the  horizontal  method, 
and  that  it  would  be  .an  immense  gain  to  make  the 
contemplated  extension  on  this  principle.  To  gain 
the  full  economy  at  the  earlie.st  possible  moment  it 
was  recommended  that  'tenders  should  be  asked  fox  a 
plant  of  2000,000  cub.  ft,  per  day  capacity.  The  report 
was  adopted. 

Hammersmith  B.C.  — The  nett  surplus  on  the 
accounts  of  the  electricity  undertaking-  tor  the  current 
yean-  is  estimated  at  £7,578. 

Leeds  T.C. —  The  Tramways  and  Electricity  Com- 
mittee have  prepared  a  scheme  for  considerable  ex- 
tensions of  the  electricity  undertaking,  at  an  estimated 
cost  of  £168,500. 

Liverpool  T.C.  —  The  city  lighting  engineer,  Mr. 
A.  G.  Smith,  reporting  on  the  year's  work  of  his  de- 
paitnicn-t,  states  that  satisfactory  progress  was  made 
during  1912  with  the  installation  of  automatic  oon- 
tp.il, ■!■-,  3,010  having  been  fixed,  ais  against  2,020  in 
the  previous,  year.  The  number  now  installed  was 
7,384,  which  was  38  per  cent  of  the  total  installation. 
Prior  to  the  installation  the  suburbs  were  lighted 
by  means  of  5,990  lamps,  which  numheir  had  since 
been  increased  to  6,692.  Notwithstanding  this  in- 
ra  i-e,  the  wages  had  been  .reduced  by  approximately 
£2,500  per  annum,  and  as  this  represented  about  one- 
thhd  of  the  total  number  of  lamps  throughout  the 
city,  it.  would  be  seen  that  .an  amount  of  at  least 
£7,500  might  be  expected  to  be  saved)  from  this  source 
alone  when  the  work  was  completed.  In  con-sequence 
oif  the  installation  of  automatic  controllers,  the  lamp- 
j  staff  had  been  reduced,  and  the  work  at  the 
end  of  the  year  was  being  carried  out  by  eight,  fore- 
men and  111  lamplighters,  a  total  of  119,  as  against 
L52  at  the  close  of  the  previous  year.  The  net!  eosl 
of  the  lighting  of  the  city  was  £61,194. 

Middlesbrough  T.C— The  Gas  and  Electricity  Com- 
mittee have  proposed  a  sciheirne  for  installing  a  new 
water-gas  equipment. 

Redditch  U.D.C — A  special  sub-committee  has  re- 
ported on  the  working  of  the  electricity  undertaking, 
and  recommends,  among  other  things,  the  .appoint- 
ment of  a  works  manager  at  a,  commencing  .salary  of 
£250  per  annum,  and  that  the  charges  for  public  light- 
ing be  amended. 

Stockton  T.C— The  Gas  Committee  recommend  the 

installation  of  high-pressure  gas  lighting  in  the  High- 
street  and  contiguous  istireets,  the  charge  for  lamps 
to  be  as  follows  :  18s.  per  quarter  for  a  500-candle  power 
lamp,  25s.  for  a  1,000-candle  power  lamp,  and  35s.  for 
a  1,500-candle  power  lamp.  The  extension  of  the  high- 
pressure  ga.s  main  from  the  works  to  Stockton  railway 
station  is  also  recommended.  A  report  on  the  light- 
ing of  the  High-street  was  'also  submitted  by  the 
electrical  engineer,  Mr.  J.  J.  Smith,  and  the  question 
of  high-pressure  gas  and  metallic  filament  lamps  will 
be  discussed  between  ithe  Electricity  Committee  and 
the  Gas  Committee. 

Taunton  T.C. — New  plant  is  to  be  purchased  for 
the  electricity  works  at  a,  cost  of  £2,500. 

MISCELLANEOUS. 

Aberdeen  T.C— The  burgh  surveyor  has  been  autho- 
rised to  construct  a  further  length  of  iron  fencing  in 
Riverside-road,  at  a  cost  of  £150. 

Bridport  T.C.  —  A  special  committee  has  been 
appointed  to  inquire  into  the  details  of  a  proposed 
scheme  for  establishing  a  market.  ;it  an  estimated 
c  tit  of  £2150. 

Hastings  T.C-  In  moving  that  the  thanks  of  tin- 
council  be  given  to  the  borough  engineer,  Mr.  P.  H. 
Palmer,  and  hi  staff  for  their  effort.-  in  connection 
with  the  recent,  storm,  the  Mayor  said  the  borough 
engineer  estimated  that  the  damage  dune  could  be 
put  right  for  £250. 

Newport  Pagnell  U.D.C. — The  Newport  Pagnell  Fire 
Brigade  had  a  very  useful  drill  with  their  new  Merry- 
weather  "Gem  "  -team  fire  engine  on  Thursday  of  last 
week.  At  the  request  of  the  district  council  the  county 
authorities  consented  to  the  making  of  a  hole  in  the 
wall  of  the  North  Bridge  on  the  Latbbury-road  to 
enable  the  brigade  to  get  a  plentiful  supply  of  water 
fr.im  the  iiver  on-.,  should  a  fire  occur  in  that  end 
of  the  town.  From  the  crown  of  the  bridge  to  the 
i  pth  of  27  ft.,  and  yet  the  steamer  behaved 
admirably,  and  the  test  to  which  she  was  put,  was  a 
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marked  success  in  every  way.  From  two  lengths  of 
hose  the  water  was  thrown  to  a  considerable  height, 
and  throughout  the  machinery  worked  with  much 
smoothness. 

Warrington  T.C. — Towards  the  relief  of  the  rates 
tlu'  gaa  department  has  made  a  grant  of  £13,000  and 
the  tramways  £1,400.  Profits  of  £3  275  on  the  markets 
were  appropriated  to  tin?  rati-. 


PERSONAL. 


Mr.  E.  Hall,  borough  surveyor  of  Carnarvon  has 
had   his   salary   increased    by  £25  a   year. 

Mr.  E.  P.  Schofield,  engineering  assistant  to  the 
Burnley  Rural  District  Council,  has  been  granted  an 
increase  of  .-alary  of  E10  per  annum. 

Mr.  YV.  If.  Tilloison,  highway-  surveyor  to  the 
Burnley  Rural  District  Council,  is  to  be  provided  with 
a  motor  car.  at  a  cosl  not  exceeding  £200. 

Mr.  F.  bead,  deputy  surveyor  of  Rhondda    be 
;t Pi " ■ ' ' i  + '  •  I  s'nxveyoir  to   tin    Gell.ig.aer   Urban   District 
Council,   at    a    -alary  of  £250,  rising  to    £300. 

Mr.  Arthur  Grant,  head  of  the  Housing  and  Town 
Plann'ng  Branch  of  itttxe  Local  Governmeriii    Board   1<X 

Sootiiamd,  has  1 n  appointed  to  tire  posit  of  assistant 

•ci  rotary  under  (bat,  authority. 

Mi-.  C.  •!.  Toratfli,  deputy  emgineer  and  surveyor  to 
the  Aton  Urban  Distrid  Oouinicil,  has  obtained  a© 
appoiratanient  as  city  commissioner  of  Saskatoon, 
Canada,  and  wiifl]  leave  England  shortly  to  take  up 
hi-,  i hit  e 

Mr.  E.  B.  Barnard,  chairman  of  the  Metroipoliltarj 
Water  Board,  will  deliver  an  addrees  oil  "Loudon's 
Water  Supply"  at  a  meeting  of  t-lio  Royal  Sanitary 
Institute,  to  he  held  at  90  Buckingham  Palace-road, 
3.W.,  on  Tuesday,  May  20th,  at  7. .to  p.™. 

Mrs.  Harold   Collin-,   wife1  of  the  deputy  ait; 

Norwich,  made  an  aerial  flight  with  Air.  B.  C. 
Hucks  last  week  in  an  aeroplane,  amd  thus  achieved 
the  distinction  of  being  the  first  Norwich  lady  to 
make  an  ascent  from  the  city. 

Mr.  A.  T.  Gooseman.  deputy  engineer  of  Bootle,  has 
been  recommended  by  the  Wigan  General  Purposes 
Committee    as    borough   engineer   of   Wigan.      There 

were  107  applications  for  the  position,  which  carries 
with  it  a  salary  of  £350  per  annum,  rising  to  £500. 

Mr  Joseph  Parry,  m.inst.c.b.,  chief  engineer    Liver- 

i I  Corporation  waterworks,  will,  on  Friday  evening, 

May  30th.  at  a,  meeting  of  the  Royal  Sanitary  Insti- 
tute at,  Chester  Town  Hall,  open  a  discussion  '  " 
"Me.tb.odis  of  Purification  and  Softening  of  Water." 

The  Tin".*  announces  the  birth  Inst,  week  of  a 
daughter  to  Mr.  and  Mrs.  Sydney  G.  Turner,  of 
Richmond.  Surrey.  Mr.  Turner.  Assoc. m.inst.c.e., 
banrister-at-law,    is    well    known    to    our    readers    a.s 

ti litor  "f  ihe  "Assistants'  and  Students' Section," 

which  he   conducts  with   such  conspicuous  success. 

Mr.  H.  A.  Garrett,  borough  surveyor  of  Torquay, 
has  received  a  request  from  the  Rothesay  Town  Coun- 
cil to  report  on  their  proposed  new  sewage  scheme, 
but  he  has  regretfully  declined  the  offer  owing  to  the 
pressure  of  his  own  work.  The  Works  Committee  of 
Torquay  have  congratulated  Mr.  Garrett  on  the  honour 
conferred  by  the  request. 

Mr.  W.  R.  May  (the  preserift  assistainit  engineer)  has 
he, n  appointed  borough  electrical  and  mechanical 
i  ngineer  of  Lowestoft,  at,  a  commencing  salary  of 
£250  per  annum,  increasing  to  t280  per  annum  by 
annual  increments  of  £10,  and  Mr.  H.H.  Saunders  has 
been  appointed  genera]  manager  of  the  electric  light, 
and  tramways,  undiertakhiigs  at  a  salary  of  £220  per 
annum,  increasing  by   £10  per  annum  to  c.l'oO. 

Mr.  Thomas  Duueanson,  m.inst.c.e.,  assistant  water 
i  1 1 -j  ",  y  to  the  Corporation  of  Liverpool,  died  this 
week,  we  regret,  to  -fate.  The  late  Mr.  Dutnoamsion 
was  one  of  tie;  olde.-t  officials  in  the  service  of  the 
Liverpool  Corporation.  His  connection  with  the 
waterworks  dated  from  1867.  He  was  engaged  on  the 
Vyrnwy  works  from  1881  to  1891,  in  which  latter  year 
he  was  appointed  chief  assistant  water  engineer,  an 
appointment  he  had  held  ever  since.  For  some  time 
past  .Mr.  Duneansou  had  been  in  delicate  health. 
and  last  week  he  underwent  an  operation,  but  failed 
In  recover.  The  funeral  is  fixed  to  take  place  to- 
morrow (Saturday),  at  2  o'clock,  in  Anfield  Cemetery. 

Mr.  W.  Calder,  m.inst.c.e.,  engineer  to  the  city  of 
Prahran,  Australia,  whose  appointment  as  chairman 


of  the  Country  Roads  Board  for  the  State  of  Vi«toria 
is  announced  in  "Minutes  of  Proceedings,"  has  had 
nearly  thirty  years'  experience  as  an  engineer.  He  is 
a  native  of  New  Zealand,  and  was  for  five  years 
employed  in  the  Survey  Department  of  the  Dominion. 
He  was  responsible  for  much  road  construction  and 
exploration  work  in  the  North  and  South  Islands. 
Twenty-five  years  ago  he  went  to  Victoria,  and  has 
practised  his  profession  there  ever  since.  He  was  for 
nine  years  engineer  for  the  Tewkesbury  council,  and 
carried  out  works  which  involved  an  expenditure  of 
£80,000.  In  1897  he  was  appointed  engineer  to  the 
Prahran  City  Council,  and  since  then  he  has  con- 
stantly been  engaged  in  large  municipal  undertakings. 
He  has  just  completed  an  important  scheme  of  water 
drainage,  which  has  been  adopted  by  the  council; 
and  during  the  last  five  years  he  has  carried  out  Joan 
works  upon  which  £7.3  000  has  been  expended.  In 
hi,,  new  position  he  will  receive  a  salary  of  £800  per 
annum.  His  resignation  of  the  office  of  city  surveyor 
of  Prahran  was  accepted  with  regret  by  the  town  coun- 
cil, who  resolved  to  place  on  record  their  appreciation 
of  the  services  he  has  rendered.  A  successor  is  to  he 
appointed  at  a  salan  of  £450  a  year,  and  applications 
are  to  be  invited  for  the  position  of  assistant  city 
surveyor  at  a  salary  of  £1  a   week. 

In  the  list  recently  issued  of  the  results  ol  lihe 
examination  of  the  Institution  of  Civil  Engineers, 
held  in  London  in  February  last,  the  name  of  Mr 
L.  C  Dryland,  stud.inst.c.e.,  is  given  a-  bavio  g 
passed  the  examination  for  associate  meml 
We  understand  Mr.  Dryland  is  a  son  of  Mr.  A.  Dry- 
land,   M.INST.C.E.,    counity    surveyor    of    Surrey. 


Croydon's  New  Schools.  —  New  elementary  schools, 
costing  £12,100,  erected  at,  Norbury  by  the  Croydon 
Education  Committee,  vw  re  recently  opened  by  the 
Lord  Mayor  of  London.  Mr.  Howard  Houlder,  chair- 
man of  the  Croydon  Education  Committee,  who  pre- 

'.  !    1   -aid  that  the  co-t  of  the  buildings  per  head  was 

less   than    for   any   similar    class    of    school     in    the 

country.       In    fact,   so    great,    was   the    reputation    of 

Croydon  for  economical  and  eminent  selno]  building 

imtaitions  came  from  all  parts  to  see  what  the 

ehools  of  that  borough  were  like. 
The  Civil  Engineer's  Who's  Who.— Mr.  W.  Welburn, 
m.inst.m.  and  co.E.,  who  has  for  over  thirty-five  years 
been  borough  surveyor  of  Middleton,  near  Manchester, 
in  ordering  this  new  publication  adds:  "May  I  also 
congratulate  you  on  the  publication  The  Surveyor  ?  I 
have  the  whole  of  the  volumes." — Mr.  H.  Gilbert 
Whyatt,  m.inst.c.e.,  m.e.san.i.,  the  borough  engineer 
and  surveyor  of  Grimsby,  also  writes,  in  reference  to 
"Who's  Who":  "I  find  it  most  interesting,  and  sin- 
cerely hope  that  continued,  success  may  warrant  its 
publication  for  many  years  to  come."  We  are  much 
indebted  to  both  correspondents  for  then-  encouraging 
missives. 

FOR    OTHER    ADVERTISEMENTS 

Seo  End  of  Paper. 

URBAN      DISTRICT      COUNCIL      OF 
ENFIELD. 
PUBLIC    STREET    IMPROVEMENT    WORKS. 
The  Council  invite  Tenders  for  Providing-  and  Lay- 
ing about  4,300  yard-  super,  of  Artificial  Stone  Paving 
in  Derby-road,  Ponder'-  End,  and  Gordon-bill,  Enfield. 
Specification!!:  can  he  seen,  Form  of  Tender,  and  all 
information   obtained,  "ii   application  to  Mr.  Richard 
Collmns,    the    Council's   Surveyor,    any    day,   except 
Saturday,  between  the  hours  of  9  a  in.  and  j  p.m. 

'Ph'  Contractor  will  lie  required  t..  observe  Trade 
Union  hours  of  labour,  anil  to  pay  the  reoogniised 
Trad.'  Union  rates  of  wages  in  force  in  the  di-triet 
where  the  work  is  to  he  executed. 

Si  Bled  Tenders,  endorsed  "Tender  tor  Street  Works," 
to  he  -out  in  to  ioe  He;  [ater  than  1 1 "Hi  mm  Wednesday, 
the  23rd  day  of  April     aslant. 

Tin,  Tender-  imi-i  I,,,  accompanied  by  a  schedule  "f 
hours  of  Labour  and  of  prices  and  wages  to  he  paid 
for  different,  classes  of  work,  which  schedule  will  he 
embodied  in  the  Contract. 

The  Council  do  not   bind  themselves  to  accepi    the 
lo-we  t  or  any  Tender. 
(By  order) 

T.  W.  SCOTT, 

Clerk. 


Public  Office  ,  Enfield. 
April  1,  1913. 
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T3ILST0N      URBAN     DISTRICT     COUNCIL. 
-0  TO   SEWERAGE  CONTRACTORS. 

Notice  if  hereby  given  that  the  Urban  District  Coun- 
cil of  Bilston,  in  the  County  of  Stafford,  are  prepared 
to  receive  Tender-  for:  — 

The  construction  of  about  600  yds.  of  Pipe  Sewers. 
Manholes,  &c,  in  various  streets  in  Bradley. 

The  Plans  may  be  seen,  and  Specification,  Bill  of 
Quantities  and  Form  of  Tender  obtained,  on  applica- 
tion to  the  undersigned,  Surveyor's  Office,  Town  Hall, 
Bilston,  upon  payment  of  a  deposit  of  One  Guinea, 
which  will  be  returned  after  a  Contract  has  been 
entered  into  to  every  person  making  a  bond-fide  Tender 
mi  the  return  of  all  documents  entrusted  to  them. 

In  the  event  of  a  Tender  being  withdrawn  the 
deposit  will  be  forfeited. 

The  Council  will  require  security  for  the  due  per- 
formance of  the  Contract  in  a  sum  not  exceeding  20 
per  cent  of  the  Tender. 

Sealed  Tenders,  on  the  Form  supplied,  endorsed 
"  Sewers.  Bradley,"  are  to  be  delivered  by  registered 
post  at  the  office  of  the  undersigned,  at  the  Town  Hall. 
Bilston,  on  or  before  9.30  a.m.  on  Thursday,  the  24th 
day  of  April.  1913. 

The  Council  will  not  be  bound  to  accept  the  lowest 
or  any  Tender. 

VINCENT  TURNER.  Assoc. m.inst.c.e,. 

Engineer  and  Surveyor. 

Town  Hall. 

Bilston.  (327) 


B 


RUMBY  AND  FROD1NGHAM  URBAN 
DISTRICT  COUNCIL. 
The  above  Council  invite  Tenders  for  supplying 
about  800  tons  of  Whinstone,  more  or  less,  also  about 
150  tons  of  Tar-macadam  for  Footpaths,  up  to  31st 
March  1914,  to  be  supplied  at  such  times  and  in  such 
quantities  as  ordered  by  the  Surveyor,  and  delivered 
ar  Ihodingham  and  Gunners  Stations,  G.C.R.  Co. 

The  Council  do  not  bind  themselves  to  take  the 
above  quantity,  but  more  or  less  as  required. 
The  lowest  or  any  Tender  not  necessarily  accepted. 
Specification  and  Form  of  Tender  may  be  had  from 
the  undersigned,  to  whom  Tenders,  sealed  and  en- 
dorsed  "Tender  for  Whinstone,"  must  be  sent  not 
later  than   Saturday,  12th  April,  1913. 

JOE   GREEN, 

Surveyor. 
Council  Offices, 

New  Frodingham. 

Lincolnshire.  (321) 


"DOROUGH 


OF     DONCASTER. 
rRVEYOR'S  JUNIOR  ASSISTANT. 


The  Doncaster  Corporation  are  prepared  to  receive 
applications  for  a  Junior  Assistant  in  the  Borough 
Surveyor  and  Water  Engineer's  Office,  at  a  salary 
of  £70  per  annum,  subject  to  one  month's  notice  on 
either  side. 

Applications,  stating  age  (which  should  no;  exceed 
25  years;,  qualifications,  past  experience  in  surveying, 
levelling,  draughtsmanship,  and  the  routine  of  a 
pal  Surveyor's  office,  and  date  on  which  appli- 
cant can  conveniently  commence  duty,  accompanied 
by  copies  of  not  more  than  three  recent  testimonials, 
bo  be  delivered  to  the  undersigned  before  noon  of 
Friday,  the  11th  April,  1913,  endorsed  ''Assistant." 

F.  OSCAR  KIRBY, 

Borough  Surveyor.  Doncaster. 
Mansion  II 
Doncaster. 

April  2,  1913.  (322) 

pOUNTY  BOROUGH  OF  NORTHAMPTON. 
^  Applications  are  invited  for  the  post  of  Tem- 
porary Town  Planning  Assistant  in  the  Borough  Engi- 
neet'a  Department.  Salary,  £2  per  week.  Applica- 
tion-, endorsed  "Temporary  Assistant,"  stating  age, 
qualifications  and  experience,  accompanied  by  copies 
•  ■  recent  testimonials,  to  be  delivered  to  the 
under-  a  atei   than   Monday  week,  14th  April. 

1913. 

-  ied) 

ALFRED   FIDLER,  m.inst.c.e., 

Borough  Engineer. 

■  ugh  Engineer  and  Surveyor's  Office, 
Guildhall, 

V.]  thampton. 

April  .3,   I'M:;  (330) 


pOUNTY    BOROUGH    OF    NORTHAMPTON. 
^       The    Corporation    invite    applications    for    the 

appointment  of  Chief  Engineering  Assistant  in  the 
Borough  Engineer  and  Surveyor's  Department. 

Candidates  must  possess  a  good  general  knowledge 
of  municipal  engineering,  and  have  bad  experience  in 
works  of  Main  Sewerage  and  Sewage  Disposal  Works, 
Constructional  Ironwork,  Electric  Tramways.  Bridges. 
Public  Baths,  &c,  and  the  routine  work  incidental 
to  the  office  of  a  Municipal  Engineer. 

Preference  will  be  given  to  candidates  between  the 
ages  of  30  and  35  years  who  are  Associate-members 
of  the  Institution  of  Civil  Engineers  and  the  Institu- 
tion of  Municipal  and  County  Engineers. 

The  salary  offered  is  £193  per  annum  rising,  upon 
approved  service,  by  increments  to  a  maximum  of 
C2:2r>  per  annum. 

Th"  appointment  will  be  terminable  by  three  months' 
notice  on  either  side. 

Applications  to  be  made  in  candidate's  own  hand- 
writing, stating  age  and  experience,  accompanied  by 
copes  of  three  recent  testimonials,  endorsed  "Chief 
Engineering  Assistant,''  to  be  addressed  and  delivered 
to  the  undersigned  on  or  before  Saturday,  the  19th 
April,  1913. 

Canvassing,  either  personally  or  indirectly,  will  be 
deemed   a  disqualification. 
(Bv  order) 
ALFRED   FIDLER.   m.inst.ci-  . 

Borough  Engineer  and  Surveyor. 

Hi::,   j 'j 1 1  Engineer's  Office 
Guildhall, 

Northampton. 
April  2,  1913. (323) 

pITY     OF     ST.     ALBAN. 
^        APPOINTMENT  OF  CITY  ENGINEER 
AND  SURVEYOR. 

The  Corporation  of  St.  Albans  are  prepared  to  re- 
ceive applications  for  the  appointment  of  City  Engi- 
neer and  Surveyor.  The  gentleman  appointed  will  be 
required  to  devote-  the  whole  of  his  time  to  the  duties 
of  his  office,  to  •undertake  the  ordinary  duties  of  a 
City  Engineer  and  Surveyor,  and  to  perform  3UCh 
work  as  may  from  time  to  time  be  referred  to  him 
by  the  Council  or  any  of  its  Committees  and  not 
to  undeetake  or  engage  in  any  other  employment 
Commencing  salary,  £300  per  .annum,  the  appointment 
being  determinable  by  three  months'  notice  on  either 
side.  Candidates  for  the  appointment,  are  requested 
to  send  their  applications,  stating  their  age,  qualifica- 
tion-: and  experience,  and  enclosing  copies  of 
not  exceeding  three  testimonials  of  recent  date, 
addressed  to  the  undersigned,  and  endorsed  "Appoint- 
ment of  Engineer  and  Surveyor,"  not  later  than 
Monday,  2tst  April.  1913,  after  which  no  application 
will  be  received.  Canvassing,  either  directly  or  in- 
directly, will  disqualify. 

E.  R,   DEBENHAM. 

Town   Clerk. 

Town  Clerk's  office. 
St.  Albans. 
April,    1913. (324) 

TAVISTOCK    URBAN    DISTRICT  COUNCIL. 
The   above-named   Council   require  the   services 
of  a  Competent  Working  Foreman. 

Applications  endorsed  "Foreman."  in  candidate- 
own  writing,  stating  age,  experience  and  wages 
required,  inu-t  be  sent  to  the  undersigned  on  or  before 
Wednesday,  the  30th   instant. 

E.  WARRAN, 

Clerk. 
Tavistock. 

April  2,  19T3. (325) 

rpEMPOKAKY  ASSISTANT  required,  at  once,  in 
J-  Borough  Surveyor's  Office  near  London.  Salary. 
£2  10s.  per  week.  Experience  in  Private  Street  Works 
i  —  ntial.  Probable  length  of  engagement,  3-4  months, 
Apply,  enclosing  copies  of  testimonials  and  particulars 
■  ■■Hence,  to  Box  1230,  office  of  The  Surveyor, 
24  Bride-lane,  Fleet-street,  E.C. (326) 

ARCHITECTURAL    ASSISTANT,    A.R.I.B.A., 
•  li    ir<  si  [o.o     -xperience.    Good 

knowledge  design  and  planning  of  Public  Buildings. 
Surveying  and  Levelling. — Apply  Box  1,231,  office  oJ 
The  Surveyor,  24  Bride-lane    Fleet-  treet,  E.C. 

THOROUGHLY  competent  Land  Surveyor  re- 
quired at  once  for  few  month-;  must  be  quick, 
reliable  neat  draughtsman,  and  used  to  Building 
Estate  work.— Franklin  &  Deacon.  Architects  and  Sur- 
veyor.-  21   Market-hill,  Luton,  Bed-.  (328) 
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Protection  of  Water  Supplies  Derived  from  the 
Great  American   Lakes. 


Mi.  George  C.  Whipple,  in  a  p&per  read  before  the 

i , 1 1 _■ . r i , ■ . ■  i  - '  dull  of  Philadelphia,  and    published    in 
their  "  Proceedings'"  gives  valuable  evidence  with  re- 
gard to  the  t'fi'ect-  oi    sewage   pollution    upon  water 
supplies  derived  from  the  Great  Lakes,  and  di  en 
i1)-    sanitary  protection  of  such  3uppli< 

The   dilution  afforded    bj    the   waters  oi   the   lakes 
to   the   relatively   small    amount    of  entering 

them,  might,  at  the  first  glance,  be  con  Ldered  uffi- 
cienf  to  safeguard  the  purity  of  waters  drawn  at 
intake  ituated  per/hap;  -J.  or  3  miles  out  from  the 
shore  in  comparatively  deep  water.  -Mr.  Whipple, 
however,  gives  exact  evidence  thai  contain  nation 
eui  owing  to  vai  on  can  es,  such  as  current 
induced  by  the  wind.  From  tin-  standpoint  of  the 
pollution  of  water  suppli<  -  the  most  important  cur- 
rents are  the  local  currents  produced  by  the  wind. 
i  oj  n  lanoe,  if  the  wind  ha  been  blowing  off  shore 
for  ten  hours  at  the  rate  of  20  miles  per  hour  in  such 
a  direction  as  Lo  cause  the  water  to  How  from  the 
ewe,  outfall  toward  Lb  itei  supply  intake,  the 
surface  water  will  be  carried  a  miles  from  the  shore 
during  the  ten  b  mi  period  i  timing  that  the  velocity 
of  the  surface  current  induced  by  the  wind  is  3  per 
eenl  o)  the  wind  movement.  This  result  would,  it  is 
,e  ii.  d  be  mole  than  uffic  en1  to  carry  sewage  to  the 
longest  intake  now  in  use.  Float  experiments  have 
shown  the  po  ihilities.  A  group  bf  float  was  sel 
adrift  in  Lake  JErie  when  the  wind  was  blowi 
tin-  rate  of  L3  miles  per  hour.  In  one  experiment, 
after  the  float-  had  travelled  2,500ft.,  which  «  i  t ■". 
per  I'etit  oi  the  wind  movement,  the  floats  had  spread 
through  an  angle  of  0  deg.;  in  other  experiments, 
with  higher  wind  velocities,  the  angle  o 
was  lesi  The  angle  oi  dispersion,  we  are  told,  jjaries 
according  to  the  velocity  of  the  wind,  so  thai  aJtei 
normal  days  of  variable  winds  the  fan  of  polluted 
water  may  spread  over  a  semi-circle. 

EFFECT    Ob'     UNDERTOW     eirii'.lNi     . 

A-  a  result  of  undertow  currents  induced  by  a  strong 
wmd  blowing  on  a  lee  shore,  shore  water  is  carried 
outward  and  sewage-contaiminated  water  periodically 
enters  the  intake.  The  evidence  as  to  the  undertow 
currents  is  besl  obtained  from  a  study  of  the  tem- 
perature of  water  at  different  depths,  at  different  dis- 
tances from  the  shore,  and  of  the  temperature  of  the 
water  drawn  from  the  intakes.  A  drop  in  (Jh 
perature  follows  a  udden  change  in  Hue  direction  of 
the  wind  from  on-shore  to  off-shore.  Thus,  a!  Mil- 
waukee the  temperature  of  the  water  a:  pumping  was 
68  deg.  on  July  20,  1910,  on  July  23rd  it  was  (J2  deg., 
and  on  July  27th  52  deg.  Greater  fall-  of  temperature 
of  water  40ft.  below  the  surface  have  been  recorded, 
the  drop  following  a  sudden  change  in  the  wind  from 
off-shore  to  on-shore.  When  the  warm  surface  water 
is  blown  away  from  the  -bore,  cold  water  flows  land- 
ward near  the  bottom. 

The  undertow  currents  arc  of  great  importance  in 
connection  with  the  di  persioii  of  sewage.  During 
the  summer  sea  -ii  the  temperature  of  the  -.wage  will 
be  ordinarily  not  far  from  that  of  the  surface  water 
of  the  lakes.  If  the  sewage  is  discharged  at  the 
bottom  of  a  lake  at  a  considerable  distance  from 
the  shore,  it  is  obviou-  that  when  the  cold,  deep 
water  is  flowing  shoreward  the  sewage  will  be  warmer 
and  lighter  than  the  water  into  which  it  is  discharged. 
The  sewage  will  therefore  tend  to  rise  into  the  upper 
strata,  and  be  carried  away  from  the  shore  by  the 
outward  surface  current.  When  the  warm  shore 
water  is  going  out  at  the  bottom  the  sewage  will 
enter  water  of,  approximately,  its  own  temperature, 
■and  will  have  less  tendency  to  rise,  and  will  be  carried 
away  from  shore  by  the  outward  bottom  current. 
Thus,  during  the  summer  the  movements  of  tire  wind, 
whether  towards  or  away  from  the  shore,  tend,  at 
most  times,  to  carry  the  sewage  away  from  the  shore 
rather  than  towards  it. 

WIND    EFFECTS. 

It  is  also  shown,  where  sewage  is  discharged  at  a 
breakwater,  that  an  on-shore  wind  causes  the  sewage 
to  be  held  back  at  the  breakwater,  while  the  lake 
water,  blown  towards  the  shore,  turns  at  the  obstruc- 
tion and  flows  downward  and  outward  ;  but  on  the 
cessation  of  the  wind,  or  on  its  change,  the  now  pol- 
luted water  held  back  at  the  breakwater  flows  out 
a    a  surface  current,  and  gives  rise  to  streaks  of  pol- 


luted water  which  ina\  extend  far  out  into  the  lake. 
From  systematic  analyses  of  lake  water  in  the 
vicinity  of  large  towns  the  foregoing  deduction,  are 
shown  to  he  correct.  In  general,  they  have  shown 
that  the  dilution  of  -(.wage  discharged  into  the  lakes 
i  ordinarily  very  great.  It  is,  however,  very  variable, 
and  under  certain  conditions  that  occur  several  times 
a  year  "  the  sewage  is  projected  through  the  lake 
water  for  several  miles  with  relatively  little  dilution." 
When  the  path  of  this  sewage  stream  lies  in  a  direc 
lion  from  the  sewer  outfall  to  the  waterworks  intake, 
contamination    of    the    water    supply  may  and    do<  - 

occur. 

Thus,  observations  of  the  number  oi  bacteria  in 
.  ii  v, in.  r,  taki  o  at  different  distance 5 
from  the  shore  opposite  the  mouth  of  the  Milwaukee 
river,  show  that  there  were  l  2(is,oii0  bacteria  per  c.c. 
at  the  mouth  of  the  river,  207,000  pel  r.t-.  ]  mile  ea.-t 
■  n  tie-  river,  20iHJ  per  c.c.  2  miles  east,  970  p 
:;  mile-  ea  t,  225  per  c.r.  4  in  :  and 

5  miles  east.  The  water  3upply  intake  is,  however, 
3'6  miles  in  a  straight  line  north  ea  I  oi  the  river, 
and  here  the  average   number  of   bacteria   was  1,182 

per  c.c.  at  th nd  693  pe)  c.c.  at   ihe  bottom, 

the  Jargot  Quonbera  being  o720  at  the  surface  end 
i  600  a1  lie-  bottom,  anil  tie-  smallest  number  being 
20  at  the  Biirface  and  50  at  the  bottom.  Again,  taking 
all  of  tli"  -amides  collected  at  points  more  than  I 
iway   from  the  shore,  il   was  found   that    when 

the    winl  was    blowing   toward-  the   shore  the    ! n 

water    contained    tour    times    a-     many    J!,    cob    a-    t  lii- 
it' .  i .        :   iter     hnl    that   when    the    wind   was    blowing 
off-  here    the    surface    water    contained    eighl    time- 
as   many   B.   eoli   as  the   bottom   water. 
Daily  analyses  of  water  at  the  North  Point  pumping 
tation,    Milwaukee,  show   variation-    of    from    5,'JOU 
bacteria  per  c.c,  to  330  per  c.c.  wilhiu  a    few  hours, 
while  coli  are  often  presnl   in  0-]  c.c.,  and  are  occa- 
sionally  absent   from  1   c.c.   on   the    following    day. 
But  stronger  proof  is  afforded  by  the  recorded  result? 
of   the   use   oi   the   unpurified   lake   waters    upon    the 
public  health  as  measured  by  vita]  statistics. 

DNFILTEBED    WATEE    AK1)    TYl'UOID. 

A    very  complete   study  of    the    death    rate-    from 

typhoid    fever   and   other  diarrhoea]    d    ea         in   the 

iking   water  supplies  from  the  Great  bake-   ,- 

contained  in  the  bull*  tin    of  the  Hygienic  Laboratorj 

of  the  Public  Health  and  Marine  Hospital  Service  oi 
the  I  nited  State-.  These  -how  that  the  typhoid  from 
death  rates  oi  the  lake  cities  that  do  not.  filter  their 
water  are  very  high  as  compared  with  European  cities 
thai  have  .-.ate  supplies.  Figures  relating  to  twenty- 
two  cities  .are  quoted;  of  these  el  i  had  a 
higher  death  rate  in  1910  than  in  1901,  three  were 
nary,  but  showed  a  high  increase 
during  some  of  the  intervening  years,  while  the  re- 
mainder, showing  a  drop  in  the  death  rate  in  the  year 
1910,  also  showed  a  considerable  rise  in  the  death 
rate  in  some  of  the  years  between  1901  and  1910.  It 
is  shown,  moreover,  that  intestinal  disease-,  classed 
as  diarrhoea  and  enteritis,  and  infantile  disea 
exceptionally  prevalent  in  the  lake  cities  that  use 
uufilterecl  water. 

The  broad  waters  of  the  lakes  cannot  be  used  for 
water  supplies  because  it  i-  impracticable  to  extend 
the  intake  pipes  or  tunnels  to  points  where  the  depth 
of  the  water  much  exceeds  75  ft.  The  longest  intake 
in  use  is  at  Cleveland,  the  end  of  which  is  about  1 
miles  from  the  shore,  while  the  shorter  intakes  do 
nit  extend  1,000ft.  from  the  -bore.  The  various 
attempts  made  to  improve  the  quality  of  the  water 
by  extending  the  intakes  do  not  appear  to  have  pre- 
vented the  contamination  of  the  water;  also,  many 
breaks  have  occurred  in  the  lake  intakes  which  have 
permitted  polluted  shore  water  to  enter  the  pipes,  an  I 
outbreaks  of  disease  have  followed. 

METHODS   OF  PROTECTION. 

The  rest  of  the  paper  is  devoted  to  the  consideration 
of  the  methods  of  protecting  the  lake  water  supplies. 
Smaller  cities  appear  to  suffer  more  than  the  larger 
cities  because  their  intakes  and  sewer  outfall-  arc 
closer  together. 

The  abandonment  of  the  lake  supply  is  generally 
impossible.  The  extension  of  the  water  intake  has 
been  shown  to  be  insufficient.  The  exclusion  of 
sewage   from  the   lake   is  generally   impossible.    The 
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complete  purification  of  sewage  and  storm  water  in- 
volving sterilisation  is  too  costly.  Ordinary  sewage 
amended,  but  though  it  will  reduce 
the  danger  of  pollution  it  will  not  do  away  with  it 
her.  The  only  safe  course  is  therefore  to  purify 
the   water  itself. 

ii  by   means   of   hypochlorite   is   suitable 
far  the  lake  waAi  they  com/tain  very  little 

Organic  matter:  but,  in  the  author',  opinion,  great 
caution  is  required  in  the  use  of  this  mi  thod.  Jt  is 
of  the  greatest  importamioe  to  secure  a  prompt  and 
intimate  mixture  of  the  bleaching  powder  solution 
with  the  water.  This  is  not  as  easily  accomplished 
as  many  think,  and  requires  a  degree  of  skill  in 
operation  not  ea  ily  obtained  in  practice.  Failure 
to  apply  the  chemical  properly  may  easily  escape 
the  knowledge  of  the  authorities,  -and  such  failure 
may  be  calamitous  in  its  results.  It  is,  however, 
admitted  that  the  effective  sterilisation  of  water  can 
be  obtained  by  this  method. 

It  is  argued  that  the  method  doeis  not  completely 
protect  against  water-borne  diseases,  because  at 
Toronto  the  addition  of  a  filter  after  -teiili -at ion  bad 
some  time  was  followed  by  a  con- 
siderable fall  in  the  death-raie,  showing  that  disin- 
fection alone  had  not  furnished  complete  protection. 
Owing,  therefore,  to  the  uncertainties  of  operation. 
the  author  is  of  opinion  that  sterilisation  should  not 
be  looked  upon  as  a  means  of  permanent  protection, 
but  rather  as  a  temporary  or  emergency  measure. 
He  consolers  that  t lie  best  method  of  protecting  lake 
water  is  filtration,  and  makes  a  comparison  of  the 
two  processes  worked  'Separately  to  the  advantage  of 
filtration.  Further,  he  is  of  opinion  that,  although 
sand  filters  are  more  costly  to  construct,  the 
cost  of  their  operation  is  less ;  while,  on  the  whole, 
the  results  are  more  trustworthy  than  is  the  case 
with  the  mechanical  filter.  Cases  tire  quoted  of  the 
improper  working  of  sand  filters,  and  of  mechanical 
filters  causing  outbreaks  of  typhoid  at  Ashland,  Wis- 
consin, and  at  Lorain,  Ohio,  respectively,  Appa- 
rently the  use  of  sterilisation  as  an  additional  safe- 
guard is  approved. 

Finally,  the  author  considers  that  where  the  water 
supply  is  filtered,  expensive  treatment  of  the  sewage 
discharged  into  the  lake  is  unnecessary,  although  it 
affords  an   additional  factor  of  safety. 


INSTITUTION  OF   MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President— Mr.  R.  J.  Thomas,   m.inst.c.e., 
County   Surveyor,   Buckinghamshire. 


VISIT   TO    AMSTERDAM   AND   THE   HACUE,    WKITSUNTiBE. 

Arrangements  have  now  been  completed  for  the 
visit  of  the  institution  to  Amsterdam  and  The  Hague 
next  month. 

Ladies  are  especially  invited  to  attend  this  meeting. 

Messrs.  Cook,  in  whose  hands  are  the  details  of 
travelling  and  hotel  accommodation,  state  that  hotel 
accommodation  is  already  becoming  very  limited,  and 
it  is  necessary  to  definitely  secure  rooms  forthwith. 
Those  who  desire  accommodation  to  be  reserved  for 
them  should  send  name  of  hotel  selected,  and  deposit 
of  £1  per  pa  larect  to  Conducted  Tours  De- 

partment Messrs.  Thomas  Cook  &  Son,  Ludgate-circus, 
London,  if  possible  not  later  than  to-morrow  (Satur- 
day); the  balance  of  the  fare  being  payable  nearer 
the  date  of  departure. 

Railway  tickets  to  and  from  London  (over  30  miles) 
will  be  supplied  by  Messrs.  Cook  at  a  fare-and-a-third 
rate. 

Programme. 

Thursday.  May  8th. 

Leave  London  (Liverpool-street  Station)  at  8.30  p.m. 
via  Harwich  and  the  Hook  of  Holland. 
Friday,   May  9th. 

Arrive  at  the  Hook  of  Holland  and  proceed  to 
Amsterdam,  arriving  7.30  a.m. 

12.45  p.m.—' 

1.0  p.m. — Reception  at  the  town  hall  by  the   Burgo- 
r  and  Aldermen  of  Amsterdam. 

1.25  p.m.— Leave  the  town  hall. 

1.30  p.m.— Arrive  at  the  Exchange,  where  the  party 
will  be  received  by  Mr.  A.  W.  Bos-,  the 
Director  of  Public  Works,  who,  with  Mr. 
F.  S.  Jacob  and  Mr.  P.  Lohr,  city  engineers, 
will  give  a  description  of  Hie  drainage  and 


sewerage  works  of  Amsterdam,  dealing  with 
the  special  difficulties  presented  by  the 
peculiarities  of  the  country,  after  which  the 
members  will  proceed  to  visit  works  in 
course  of  construction  (inter  alia),  the 
sewage  pumping  stations  (electric  pumps), 
the  old  and  new  sewage  outfall  works,  tram- 
way garage. 
6.0  p.m. — Return  to  hotels. 

Saturday,  May  10th. 
0.30    a.m.— Carriages    leave   hotels;    visit   to    the    city 
gasworks.    These  works  are  described  as  an 
installation   with    apparatus    up-to-date    in 
every  detail. 
1.0  p.m. — Return  to  hotels. 
Afternoon  free. 

Sunday,  May  11th. 
10.0   a.m. — Leave   Amsterdam   for  trip   to   the   Isle   of 

Marken. 
6.0   p.m. — Arrive    back   at  Amsterdam. 

Monday,  May  lSlh. 
Leave  Amsterdam  by  train  for  Leyden.    Take  steamer 
trip ;   luncheon  on  board. 
Return  by  train  from  Leyden  to  Amsterdam. 
Tuesday,  May  13th. 
8.40    a.m. — Leave    Amsterdam    for    The    Hague.      On 
arrival  at  The  Hague,  leave  luggage  at  the 
Consigne.    Carriages  will  convey  the  party 
to   the   abattoirs   (these   are   considered   the 
best  example    in    Europe).      The    members 
will  be  received  by  Mr.  Lindo,  the  Director 
of  Public  Works. 
1.0  p.m. — Luncheon. 

The  members  will  visit  "  The  House  in  the 
Wood,"  by  kind  permission. 
Drive   to   Scheveniugen. 
Dinner  at  hotel. 
10.47  p.m. — Leave  The  Hague  for  the  Hook  of  Holland. 
11.50  p.m. — Leave  the  Hook  of  Holland  by  steamer  for 
Harwich. 

Wednesday,  May  ll/lli. 
Arrive   Harwich   and   proceed   by   train    to    London, 
reaching  Liverpool-street  Station  at  8.0  a.m. 
NORTH-EASTERN   DISTRICT. 
A  meeting  of  the  institution  will    be    held    in    the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

SCOTTISH    MEETING. 
A   meeting   of  the   institution   will   be  held   in  the 
Scottish  District  at  Dundee  on  June  6th  and  7th. 
ANNUAL  MEETINC. 
The    annual    meeting    of    the    institution    will    be 
held  from  July  16th-19th. 

Thomas  Cole, 
92  Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President — Mr.    Frank   Latham,    m.inst.c.e.i.,    f.s.e., 
Borough   Engineer   and   Surveyor,  Penzance. 


COUNCIL   MEETING. 

At  a  meeting  of  the  council  held  in  London  on 
March  26th  the  following  applicants  were  recom- 
mended for  admission:  — 

To  Membership.— Messrs.  H.  T.  Evans,  assistant 
county  surveyor,  Bonner  County,  Idaho,  U.S.A.; 
W.  L.  Carter,  borough  engineer's  office,  Southend ; 
and  K.  L.  Loomba,  assfetatnt  to  Messrs.  Taylor  & 
Wallin,  Newcastle. 

To  Associate  Membership.— Messrs.  J.  J.  Griffith®, 
assistant  borough  surveyor,  Oswestry;  and  H.  B. 
Rogers,  chief  assistant,  Wells.  Rural  District  Council. 

Transfer    to     Associate     Membership.  —  Mr.    F.    L. 
m,  city  surveyor's   office,  Chichester. 

(Under   the    new    by-laws    these    elections    will    be, 
ratified    at    the    next    council   meeting   if  no 
objections    are   lodged    within    fourteen    days.) 

Elected  to  Studentship— Messrs.  R.  E.  Brow: 
surveyor's  office,   Wells;    and  J.  H.Olegg,  gas  engi- 
neer's office,  Barnoldswick  Oo 

New   Members,    &c— From   the   applicants   reoom- 
1  foi  admission  at  the  Lasit  meeting  one  mem- 
amd  three  associate  members  were  elected. 

Competitions.— The  council  have  pleasure  in 
announcing    tJ  nlara   will   shortly   be 

pect  to  which    pi   miium 
will   be   presented    om    by  the  president  and  one   by 
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Mr.  Horace  Boot,  vice-president.  The  competitions 
will  be  open  to  all  corporate  members  and  students. 

Meetings.-  \   -  the  i         rul  works  of  Messrs. 

Martin,  Earle  &  Co.,  Limited,  at  Ro<  be®t(  r,  w  Ml  take 
place  in  April,  while  several  other  interesting  pro- 
gmaimimes  .also  are  being  arranged. 

International  Koad  Congress. — Members  are   re- 

i  to  note  that  the  Local  Government  Board  will 

be  prepared   to   sanction   the   reasonable   expenses   of 

highway  surveyors  attending  the  congress  to  be  held 

June  23rd-28tfh. 

NORTHERN   DISTRICT. 

A  (meeting  of  this  district  of  the  institution  was 
held  at  Wallsend-on-Tyne  on  Saturday  Last.  A  shjort 
business  meeting  was  first  held  in  the  borouuh  sur- 
veyor's office,  and  later  visit-  were  made  to  the 
Newcastle  electric  power  station,  Messrs.  Parsons' 
works,  and  the  new   ferro-concrete   bridge. 

The  Corporation  of  Wallsend  entertained  the  mem- 
bers to  tea. 

GENERAL    MEETINC. 

A  visit  will  be  paid  to  the  International  Building 
Trades  Exhibition,  at  Olympia,  London,  on  Saturday, 
April  12th,  at  3.30  o'clock. 

Programme. 

3.15. — Meet  at  the  exhibition  entrance. 
3.30. — Informal  meeting  within  the  exhibition. 
4.0. — Proceed  to   inspect  the  various  exhibits. 
4.45. — Adjournment   for  tea,  at  the  kind  invitation   od 
Mr.  H.   G.  Montgomery. 

Tickets  of  admission  have  kindly  been  supplied  by 
the   exhibition    authorities. 

NORTH-WESTERN   DISTRICT. 

A  meeting  will  be  held  at  the  Victoria  Hotel,  Man- 
chester, on  Wednesday,  April  16th,  at  7  o'clock,  when 
a  paper  on  "Sewage  Treatment"  will  be  read  by  Mr. 
R.  J.  MoKenn,  manager  of  the  Heywood  Corporation 
sewage  works.  Members  will  remember  that  a  very 
interesting  paper  was  read  by  Mr.  McKenn  at  the 
Heywood  sewage  works  in  April  of  last  year,  and  it 
is  to  be  hoped  that  the  attendance  will  be  as  large 
as  it  was  then.  The  paper  will  afford  excellent  scope 
'far  full  discussion.  • 

J.  W.  Gleave, 

Hon.  District  Secretary. 
Br  ant  wood, 

C  o  om  assie-  s  t  i  e  e  t , 
Heywood. 


SOCIETY  OF  ENGINEERS. 


The  following  council  meetings  have  been  arranged: 
April  30th,  London;  May  31st,  Manchester;  June  28th, 
London;  July  30th,  London. 


39  Victoria-street,  S.W. 


B.  Wyand, 

Secretary. 


ILLUMINATING   ENGINEERING  SOCIETY. 


A  paper  by  Mr.  A.  P.  Trotter  on  "  The  Specification 
of  Street  Lighting,"  giving  an  account  of  the  work 
of  the  Joint  Committee  of  the  Institution  of  Elec- 
trical Engineers,  the  Institution  of  Gas  Engineers, 
the  Institution  of  Municipal  and  County  Engineers, 
and  the  Illuminating  Engineering  Society  will  be 
presented  at  a  meeting  of  the  last  named  body  at  the 
Royal  Society  of  Artsi,  18  John-street,  Adelphi, 
London,  on  Tuesday,  the  15th  inst.,  at  8  p.m. 

The  paper  will  not  be  read.  The  discussion  will 
be  opened  after  some  introductorj'  remarks  by  the 
author. 

Members  of  the  Institution  of  Electrical  Engineers, 
the  Institution  of  Gas  Engineers,  and  Institution  of 
Municipal  and  County  Engineers  are  invited  to 
attend,  and  they  may  obtain  copies  of  the  paper  on 
application  to  Mr.  L.  Gaster,  the  hon.  secretary  of 
the  Illuminating  Engineering  Society,  32  Victoria- 
street,  S.W. 


THE  SURVEYORS'  INSTITUTION. 


The  next  ordinary  general  meeting  will  be  held 
at  the  institution  on  Monday,  when  a  paper 
entitled  "  Reinforced-Concrete  Construction"  will  be 
read  by  Mr.  P.  J.  Waldram.  The  chair  will  be  taken 
at  8  o'clock. 


At  a  meeting  of  the  Society  of  Engineers,  to  be  held 
on  Monday  next,  at  the  Institution  of  Electrical 
Engineers,  Victoria  Embankment,  W.C.  (south  end  of 
Savoy-street,  near  Waterloo  Bridge),  a  paper  on  "  The 
Status  of  Engineers  and  Engineering,  with  Special 
Reference  to  Consulting  Engineers,"  will  be  read  by 
Mr.    William    Ransom,    Assoc. m. inst. c.e. 

This  essay  gained  the  second  premium  (the  first  not 
being  awarded)  in  the  Status  Prize  Competition  last 
year,  and  deals  with  questions  affecting  engineers  in 
their  relations  with  clients,  assistants,  contractors  and 
the  general  public.  The  author  also  discusses  the 
training  of  engineering  pupils,  the  question  of  regis- 
tration, and  a  variety  of  other  matters  affecting  the 
remuneration  and  professional  status  of  engineers. 

The  chair  will  be  taken  at  7.30  p.m. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisements  received  up  to  4.30  n  m.  on 
Thursdays  w.ll  be  .ruaru-s!  in  the  following  day's  issue,  but  those 
res.  onsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  Th:e  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  ad  ertiscmentt 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  13.59  Uolborn), 
subject  to  later  confirmationO-i  letter. 


COUNTY  SANITARY  INSPECTOR.  —  April  5th.- 
Lancashire  County  Council.  £250  per  annum- 
County  Medical  Officer  of  Health,  County  Offices, 
Preston. 

INSPECTOR  OF  NUISANCES.— April  5th.— Ketiton 
(Rutland)  Rural  District  Council.  £120  per  annum  — 
Mr.  R.  M.  English,  clerk. 

CLERK  OF  WORKS.— April  5th.— Briton  Ferry 
Urban  District  .Council.— Mr.  H.  A.  Clarke,  Council 
Offices. 

^  CLERK  OF  WORKS.— April  7th.— Harrogate  Town 
Council.  £104  per  annum.— Mr.  C  E.  Rivers,  borough 
engineer. 

CHIEF  CLERK.— April  7th.— For  borough  surveyor's 
department  of  Hammersmith  Borough  Council.  £130 
—£175. — Mr.   Leslie  Gordon,  town  clerk. 

JUNIOR  CLERKS.— April  7th.— For  borough  sur- 
veyor's department  of  Hammersmith  Borough  Council 
£40— £65.— Mr.  Leslie  Gordon,  town  clerk. 

SURVEYOR.— April  8th.— Carnoustie  Town  Council. 
£140  per  annum.— Mr.  D.  O.  Young,  town  clerk. 

CLERK  OF  WORKS.— April  10th.— Corporation  of 
Bolton.    £3  3s.  per  week.— Mr.  S.  Parker,  town  clerk. 

SURVEYOR.— April  10th.— Bedfordshire  Education 
Committee.  £200  per  annum.— Mr.  W.  W.  Marks, 
clerk  of  the  county  council,  Shire  Hall,  Bedford. 

DISTRICT  ROAD  FOREMAN.-April  10th .-God- 
stone  Rural  District  Council.  30s.  per  week.— Mr.  Geo. 
E.  Crowter,  engineer  and  surveyor,  High-street,  God- 
stone. 

CLERK  OF  WORKS.— April  12th.— BLngley  Urban 
District  Council.  £2  10s.  per  week.— Mr.  A.  Plaits, 
clerk. 

CHIEF  ASSISTANT  ENGINEER.— April  12th.— 
Port  of  London  Authority.  £1,200.— Mr.  F.  Ayliffe, 
secretary,  109  Leadenhall-street,  E.C. 

BOROUGH  ENGINEER  AND  SURVEYOR.— April 
12th—  Corporation  of  Ipswich.  £350— £550.— Mr.  W. 
Bantoft,  town  clerk. 

SURVEYOR.— April  12th.— Kettering  Rural  District 
Council.    £130— £170.— Mr.  Charles  W.  Lane,  clerk. 

STOKER  AND  DRIVER.— April  14th.— At  pumping 
station  of  Borough  of  Dorchester  Waterworks.  21s. 
per  week,  with  house,  coal  and  light.— Mr.  A.  G. 
Symonds,  town  clerk. 

CLERK  OF  WORKS.-April  16th.— Kinsale  Rural 
District  Council.  £2  10s.  per  week.— Mr.  J.  Murphy, 
clerk   Council  Office,  The  Workhouse. 

SURVEYOR  OF  HIGHWAYS.-April  18th.-  A-hhy- 
de-la-Zouch  Rural  District  Council.  £100  per  annum, 
— Mr.  George  Farmer,  clerk. 

ASSISTANT  ENGINEERS.  -  May  1st.  —  Indian 
Public  Works  and  State  Railway  Departments.— 
Secretary,  Public  Works  Department,  India  Office 
London,  S.W. 

ASSISTANT  ENGINEER.-May  15th  .-Board  of 
Trustees  for  the  Improvement  of  Calcutta.  500—700 
rupees  per  mensem.— Mr.  C.  H.  Bompas.  chairman, 
5  Clive-street,  Calcutta. 
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MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  ij  m.  on 
Thursdays  will  be  inserted  in  the  following  day's  issue,  but  those 
resrousible  for  their  despatch  are  recommended  to  arrange  that  they 
,hall  reach  Thi  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  aioeriaemenU 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  18B9  Holborn), 
subject  to  lat;r  confirmation  by  letter. 


READING.  April  L8th  —  Designs  for  a  boys'  and 
girls'  school,  for  Uie  1u.i1.hl'  Education  Committee, 
Competitions  Limited  to  local  architects.  Clerk  of  the 
Education  Committee. 

NORTHAMPTON.— April  2Ie*.  -  Designs  far  ^  a 
council  school.  Limited  to  Local  architects.  The 
Clerk,  Education  office-. 

BARNET.  Aj.nl  29th.— Desigmfl  for  new  lnunioipal 
I  r  the  urban  district  council.  Premiums  £25, 
'.1.').  £10.— The  Clerk. 

DEVOXPORT.-June-  14th.  Designs  far  municipal 
buildings  and  -a  guildhall,  for  Hie  Corporation  of 
Devonport.  Premiums  of  £350,  £150.  and  £100  arc 
offered.  The  assessor  is  Mr.  Ernest  Newton,  a. it. a., 
i-.k.i.e.a.  -Mr.  R.  J.  Fiilttall,  town  clerk. 

NEWCASTLE-ON-TYNI  June  L9Bh.  Di  igns  for 
laying  out  portion  of  the  Walker  estate,  I'm  tihe  cor- 
poration. Premiums  £50  £30,  ami  £20.  Mr.  A.  M. 
Oliver,  town  cleric. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w.H  be  inserted  in  the  following  day's  issue,  but  those 
r-.s.ousMe  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  Thi  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inehuim  in  the  weekly  H't  of  mmmariet.  Such  advertisements 
man.  in  com*  of  emergency  only,  be  telephoned  (No.  1389  Holborn), 
subject  to  later  confirmation  by  letter. 

Buildings. 

WINCHESTER.-  April  5th  Fur  the  erection  od 
new  offices,  far  t In ■  corporaii  inn.-  -,\lr.  Thomas  Holt, 
i  »w  n  clerk. 
FELIXSTOWE.— April  5th— Por  Ulie  erection  of  am 
accumulator  li'.n-r  ami  store,  far  tihe  urban  district 
council. — Mr.   M.  Humphrey,  Vdeck. 

HERTS.  Vpril  5th.—  For  the  erection  of  a  police 
station,  for  the  county  council  Mr.  D.  A.  Smiuh, 
county  surveyor,  Hatfield. 

DERBYSHIRE.— Apuijl    7th.    For    alterations  to    a 
school,    for   the   Education    Coniinittee.  —  Mr.    G.    H. 
Widdows,  architect.  St  Ma ry 's-gate.  Derby. 
CARMARTHEN— April   7th.    Far   the   construction 
far  the  Joint   Exei  ut  ive  Committee      \I  r 
I).   Thomas,   Ammanford   urban  district    surveyor,    10 
Quay-stoeet,  Ammanford 
(iXFi)liD.    April      7131.— For     the     erection     of     a 
j-place,    for    I  lie    coriwration,-  -  Mr.     R.     Bacon, 
lerk. 
READING.    April  7th.    For  the  erection  of  a  ahed 
and  other  works  at  the  cattle  market,  for  the  corpora- 
B  >i  ough  Engineer. 
ANNFIELD,     Ipriil  8tli.    For  Hie  erection  of  sixty 
for    the    urban    tli  I ricl    coim  il.     Mr.    T.    L. 
Watchman,  clerk. 

HUDDERSFIELD.— April  ttth.  !•'..,  alterations  to 
tramway  offices,  for  tih  corpoHSation.  Mr.  K.  F. 
Campbell,  borough  eugineei   and     UTveyor. 

DEVON.— April  ftfih. — Foe  building  a  school,  for  the 
Education  Authorit  Irchlteot,  ]  Riclhimond- 

ro ad,  Exeter. 

ARUNDEL.  April  10th.  For  One  erection  of  a 
timber  groyne,  for  the  Comauisaiciu  of  Sewea  \i( 
ArthuT  Holmes,  clerk. 

GLASGOW.— April  10th.— Foi  m    exeeti i  agolf- 

I    ■  :i  ion.     Mr.    J.    Lindsay,    town 
clerk. 

FIFE.— April    Utb. — For    enlarging    a    clay-puddle 
r,  and  the  construction   ">    fisltetts    and  water 
tank,  for  the  county  council. — Mr.  John  Macptoetrson, 
district  clerk,  St.  Andrews. 
WEST    RIDING.— April   11th. -For   adddttionfi   to   a 
for   the   Edticat  The    Cletrk, 

rty  Hall,  Wakefiel 
KENT. — April   11th.-  I  i    ol    a    cloak- 

room,   for    the    Educa  —Mr.    E.    L. 

Bank  Chambers,  Dartford. 
1     RIDING.— April    11th.— For    th- 
a   school,  for  the  Education  ConHnittee.-^-Th*    I  lerl 
County  Hall,  Wakefield. 


EARLSTON.— April  12th.— For  the  ooneitouction  of 
a  storage  reservoir,  far  the  Water  Committee  Mr. 
T.  R.  Atkinson,  Earlston. 

ABERDARE  April  r_'th,  -For  the  erection  of  two 
bridges,  far  'the  urban  district  council.— Mr.  1).  L. 
Griffiths,  clerk. 

LURGAN.— April  12th.  For  the  erection  of  fifty- 
four  workmen's  dwellings,  for  {he  town  council. — Mr. 
F.  W.  Pollock,  clerk. 

EASTRY. — April  14th. — For  the  erection  of  work- 
n  n's  dwellings.,  far  the  rural  district  council.  Mr. 
t'.  S.  Cloke,  clei k,  Sandwich. 

YORK.— April  I4th.— For  the  erection  of  two  look- 
up shops  for  the  corporation. — Mr.  P.  W.  Spurr,  city 
engineer. 

MANCHESTER.— April  lath.—  For  the  roofing  over 
of  avenue  at  Hyde-road  car  works,  for  the  corporation. 
—Mr.  Thomas  Hudson,  town  clerk, 

DURHAM.— April  15th.— For  the  erection  of  a 
chool,  for  the  county  council.-  Mr.  J.  Eltringham, 
architect,  General  Chamber®,  West  Sunni.side,  Sun- 
derland. 

CARNARVON.-   April   16th.— For  the  erection  of  a 

police  station  and  court  room  at  Llandudno,  for  the 
Joint  Committee.— Mr.  A.  Bodvel-Roberts,  Clerk  of 
the  Peace,  Carnarvon. 
LINDSEY.—  April  17th.— For  the  erection  of  a 
e'hool,  for  the  Education  Committee. — Mr.  S.  M. 
Grant,  secretaffy,  286  High-street,  Lincoln. 

WILTS.— April    21st.— For    iflhe     reconsfouetion     of 

Bulfoid  Bridge,  tor  the  county  council.— Mr.  .1.  George 
Powell,  county  surveyor,  Trowbridge. 

LAMBETH.— April  24th.— For  the  erection  of  a 
pavilion,  for  the  borough  council.  Mr.  B.  Penny, 
town  clerk. 

Iron  and  Steel. 

SHROPSHIRE.-  April  5th. — Fox  laying  on  a  watei 
supply,  for  the  Small  Holdings  Committee.-  Mr.  F 
Crowte,  clerk,  Shrewsbury. 

TEDDINGTON.-April  5th.-  -For  the  supply  add 
erection  of  two  destructor  furnace-,  boiler  settings, 
and  Hues,  w itli  two  Lancashire  boilers,  for  the  urban 
di  trie)  council.    Mr.  G.  H.  Salmans,  clerk. 

DERBY.— April  10th.— For  the  supply  of  umclimb- 
able  wrought-iron  fencing,  far  the  corporation.— Mr. 
.1 .   Ward,  borough  surveyor. 

WAKEFIELD.— April  11th.-  For  laying  a  5-in.  water 
main,  for  the  ruriail  district  council. —.Mr.  If.  Beau- 
mont .  clerk. 

DAVENTRY.— April  14th  —For  the  supply  and  ea  i  - 
(ion  of  a  Water-softening  plant  (capacity  10,000  gallon.- 
);cr  hour),  and  a  water-level  indicator,  for  the  coxpoBa* 
tion. — Mr.    Frederick    Wiloughby,   town   clerk. 

Roads. 

BANFF— April  4th  -  -lath. -For  reconstruction  of 
niiain  road,  fax  die  county  council.— Mr.  James  Grant, 
county  and  district  clerk,  Banff. 

STRETFORD.— April  5th.—  For  paving  work  in  rock 
asphalt,  for  the  urban  district  council.— Mr.  E. 
Worrall,  surveyor. 

STEYNING,  EAST.— April  7th.— For  the  supply  of 
flints,  for  the  rural  district,  council.— Mr.  Arthur 
Flowers,  clerk,  Shoxeham. 

DOVER.— April  7th.— For   the   conduction    oi  car- 

.'■  way  and  footpaths,  for  the  corporation. —  Mr. 
W.  C.  Hawkc,  borough  engineer. 

DUNDEE.— April  7th.— For  the  supply  of  5O,U00  gal- 
Iohib  of  refined  coal-gas  fear,  for  the  corporation.— Mr. 
.1 .  Thomson,  city  engineea-. 

BULKINGTON.— April  7th.— For  the  supply  of 
stone,  for  the  urban  district  council. — Mr.  H.  W. 
Wilson,  surveyor,  Attleborough. 

RYE.— April  7th.— For  haulage  and  steam  rolling, 
for  the  rural  district  council.— Mr.  L.  Amon,  highways 
clerk. 

EAST  PRESTON.— April  7th.— For  work  of  "steam 
rolling,  for  the  rural  district  council.— Mr.  Arthur 
Shelley,  clerk,  Littlehampton. 

STOKE  NEWING  TON.—  April  8th.— For  supplying 
.and  laying  4-in.  creosoted  deal  blocks,  and  for  all 
works  in  connection  with  the  concrete  foundation  in 
Seven  Sisters  -  road  and  ■  Blackstock  -  road,  for  the 
borough  council.— Mr.  George  Webb,  town  clerk. 

HORNSEY.— April  8th.— For  'making  good  a  road, 
for  the  corporation.— Mr.  E.  J.  Lovegrove  borough 
s "  .m-1  surveyor. 


\riUT,    I.    1913. 


AND    COUNTY    ENGINEER. 


587 


GLAMORGAN.— April  9th.— For  works  of  road 
widening,  far  the  county  council.  —  Mr.  T.  Manse  1 
Franklen,  clerk,  County  Hall,  Cardiff. 

UPHOLLAND.— April  9th.— For  the  supply  of  flags, 
kerbs,  broken  stone  slag,  oil,  slack,  grit  setts,  road 
tools,  gullies,  and  hire  of  steam  roller,  for  the  urban 
district  council. — Mr.  A.  Hunt,  clerk. 

BENTLEY-WITH-ARKSEY.— April  9th, —  For  the 
supply  of  whinstone,  dross,  dross  rejections,  cob  dross, 
and  whinstone  ohippings,  for  the  urban  district 
council.— Mr.  R.  G.  Whitley,  26-1  Bentley-road,  Bent- 
ley,  Doncaster. 

BIRMINGHAM.— April  9th.— For  making  up  cer- 
tain  roads,  for  the  corporation. — Mr.  Henry  E.  SttQgoe, 
city  engineer  and  surveyor. 

HOUGHTON-LE-SPRING.— April  9th. -For  the 
supply  of  blast-furnace  slag,  road  metal,  slag 
riddlings,  and  blue  limestone  for  -asphalting,  for  the 
rural  district  council.— Mr.  D.  Balfour,  surveyor. 

HARWICH. — April  9th. — Foe  making  up  two  roads, 
for  the  corporation. — Mr.  F.  H.  French,  borough  sur- 
veyor. 

ERITH.— April  9th.— For  the  supply  of  30,000  to 
-10,000  gallons  of  tar,  for  the  urban  district  council.— 
Mr.  J.  K.  Allerton,  clerk. 

BERWICK.— April  9th.— For  the.  supply  of  whin- 
-t"!U'  road  metal,  for  the  sanitary  authority. — Mr. 
W.  Weatherhead,  clerk. 

RAWTENSTALL.— April  »th.-For  works  of  paving 
and  sewering,  for  the  corporation.— Mr.  James 
Whalley,  town  clerk. 

HACKNEY.— April  lOtix. — For  making  up  certain 
roads  .and  wood  paving  work,  for  the  borough  council. 
—Mr.  N.  Scorgic,  borough  engineer  and  surveyor. 

WEYMOUTH.— April     tOffo.— For     work-     of     fl 1 

paving,  for  the  corporation.  —  Mr.  K.  J.  S.  Harris, 
borough  surveyor. 

TANGIER.— April  10th.— For  the  construction  of  a 
sewer  and  a  road,  for  the  Special  Committee  of  Public 
Works.— Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  7,3  Basiiighall-stroct,  E.C. 

GODSTONE.— April  llth.— For  the  supply  of  Hints 
and  hire  of  drivers  and  horses,  fcfr  the  rural  district 
council. — Mr.  G.  E.  Crowtihsr,  engineetr  and  surveyor. 

EICHMOND- (Surrey).— April  11th.— For  making  up 
two  roads,  for  the  corporation.  Mr.  J.  H.  Brierley. 
borough  engineer. 

SMETHWICK.-  April    Ilth.-For 
the    corporation. — Mr.    A.    II"  [sen 
and  surveyor. 

REIGATE.— April  12th.  -For  the 
macadam,  basalt,  flints,  gfranite  kerb,  Kent,  i  ' 
fcair  paving,  artificial  stone  paving,  gravel,  concrete 
beach,  pea  beach,  compo.  grit,  Portland  cement,  and 
Becldingtou  girt,  for  the  corpora'taon. —  Mr.  Alfred 
Smith,  town  dork. 

BONNYRIGG.  — April      12th.— For     cleansing     the 

streets,  for  the  corporation  Mr.  J.  G.  Forbes,  town 
clerk. 

SOUTHBOROUOll.  April  12th.— For  the  supply  of 
basalt,  granite,  or  other  suitable  stone,  for  the  urban 
district  council.— Mr.    P.   Hanmer.  clerk. 

WALSALL.— April  12th.— For  the  supply  of  granite 
paving  setts,  for  the  corporation.  Mr.  H.  Lee,  town 
clerk. 

WROTHAM.-April  12th.— For  the  supply  of  stone, 
team  labour  and  steam  rolling,  for  the  urban  district 
council. — Mr.  H.  ¥..  Pyle,  clerk,  12-3  London-road, 
Sevenoaks. 

TANGIER.— April  12th.— For  the  construction  of  the 
second  section  of  Casablanca-road,  for  the  Special 
Committee  of  Public  Works. — Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  7.3  Basinghall- 
street,  E.C. 

INVERNESS.— April  12th.— For  road  improvement, 
works,  for  the  Badeuoch  District.  Committee. — Mr. 
A.  M.  Grant,  district  road  surveyor,  County  Buildings, 
Kingussie. 

GUILDFORD. -April  Hth.—For  the  supply  of 
granite,  for  the  rural  district  council. — Mr.  J.  Anstee, 
surveyor. 

TIVERTON.— April  14th.— For  work  of  steam  rol- 
ling, for  the  rural  district  council.— Mr.  A.  J.  Mildon, 
surveyor.  Ash  Thomas,  Tiverton. 

HARPENDEN.— April  14th.— For  the  making  up  of 
private  streets,  for  the  urban  district  council. — Mr. 
Gbas.  S.  Tuckey,  clerk. 
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PLOMESGATE.— April  14th.— For  the  supply  of 
broken  granite  and  flint,  for  the  rural  district  council 
—The  Clerk. 

HAVERHILL.— April  14th.— For  the  supply  of 
broken  granite  or  basalt  and  tar-macadam,  for  the 
urban  district  council.— Mr.  John  H.  Clarke,  surveyor. 

BRIGHTON.— April  14th.— For  the  supply  of  the 
necessary  materials  and  laying  of  tarred  slag  mac- 
adam, or  other  material  of  quality  and  durability 
equal  to  tarred  slag  macadam*,  on.  Preston-road,  for 
the   corporation.— Mr.   Hugo  Talbot,   town  clerk. 

WANTAGE.— April  15th. — For  the  .upi.lv  of  hand- 
picked  stones,  gravel  and  chalk  for  the  rural  district 
council.— Mir.  J.  H  Robinson,  East.  Ib-ley. 

LEWISHAM.— April  15th.— For  kerbing  and  paving 
work,  for  the  borough  council.— The  Borough  Surveyor. 

BOURNEMOUTH.— April  16th.— For  making  up  a 
certain  road,  for  the  corporation.— Mr.  F.  W.  Lacey, 
m.ixst.c.e.,    borough   engineer   and   surveyor. 

B< ISLINGTON.— April  16th.— For  paving  work  in 
certain  -treets,  for  the  urban  district  council.— Mr. 
S.  Knight,  clerk. 

ARUNDEL.— April  L6tih.— For  the  supply  of  broken 
granite,  for  -the  corporation.— Mr.  E.  F.  Farrington. 
borough  surveyor. 

BECKENHAM.— April  16tfa.— For  resurfacing  with 
tar-macadam,  or  with  macadam  grouted  with  pitch 
or  ether  approved  bituminous  compound,  Wickham- 
road,  Albemarle-road,  and  Newlands  Park-road,  for 
the  urban  district  council. — Mr.  F.  Stevens,  clerk. 

OXFORD.— April  17th, -For  the  supply  of  York  flag- 
ging, artificial  flagging,  blue  paving  bricks,  York  kerb, 
Clee  Hill  paving  setts,  reservoir  paving  setts,  unbroken 
Clee  Hill  granite,  unbroken  Hartshill  granite,  lias 
Mine  and  Portland  cement,  for  the  corporation. — Mr. 
W.  H.  White,  city  engineer. 

CROYDON.— April  17th.— For  private  street  works. 
for  the  rural  district  council — Mr.  R.  M.  Chart,  sur- 
veyor. 

FRINTON.— March  17th.— For  work  of  tar  paving. 
for  hbe  urban  district  council.— Mr.  E.  M.  Bate,  sur- 
veyor. 

BEXHILL.— April  19th.— For  making  up  a  certain 
load,  for  the  corporation. — Mr.  G.  Ball,  borough  sur- 
veyor. 

AUDEN9HAW.— April  32nd.— For  work  of  road  con- 
struction.—Mr.  P.  Hamer,  clerk. 

DISS.— For  the  supply  and  delivery  of  granite,  for 
the  urban  district  council.— Mr.  Alfred  Cooper,  sur- 
veyor. 

Sanitary. 

SLOUGH.-  April  5th.— For  laying  953yds.  of  cast- 
iron    -ockef    and    spigot    pipes,    new    -ewer,    and    < - 

struction  oi  flashing  chamber,  for  the  urban  district 
counicdl. — Mr.  G.  II.  Char-ley,  clerk. 

STIRLINGSHIRE.— April '  7th .—For  the  construc- 
tion of  sewers,  for  the  Central  District  Committee. — 
Mr.  T.  Lufton,  clerk,  Stirling. 

HASTINGS.  —  April  7th.  —  For  laying  ca.-t-iron 
sewers,  for  the.  corporation. — Mr.  Ben  F.  Meadows, 
town  clerk. 

JKLAM. — April  8th.— For  sewerage  works,  and  the 
construction  of  ejector  chamber,  manholes  and  lamp- 
boles,  for  the   urban  district,  council. 

STOCKPORT.— April  9th.— For  alt  oral  ion  -  to  the 
ejectoi  chamber  at  the  sewage  outfall  works,  for  the 
corporation. — Mr.  John  Atkinson,  borough     urveyor. 

ST.  IVES.— April  9th.— For  the  construction  of 
sewer.-  and  manholes,  for  the  corporation  .—Mr.  S. 
Palmer,  borough  surveyor. 

ROYSTON. — April  9th.— For  works  of  sewerage  and 
sewage  disposal,  for  the  urban  district  council.— Mr. 
H.  F.  Banham.  clerk. 

DEWSBURY.— April  11th.— For  the  supply  of  disin- 
fecting powder  and  disinfecting  fluid,  for  the  corp 
tion. — Mr.   H.   Ellis,   town  clerk.    - 

TADCASTER. -April  12th. -For  laying  .ewers  .and 
manhole;,  for  the  rural  district  council.— Mr.  Geo.  A. 
Broniet,   clerk. 

OUNDLE. — April  12th— For  fixing  oil  engine  and 
air  receiver,  with  pipes  and  fittings  in  connection  wroth 
the  sewage  ejector  at  sewage. disposal  works,  for  the 
urban   district  council.— Mr.  Robert  Knight,  clerk. 

TROWBRIDGE.— April  14th— 19th.—  For  the  conver- 
sion of  storm-sewage  filters  to  stand-by  tanks,  altera- 
I     □      ml   additions    to   ,-ettling  tanks,   and  the  crec- 
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tion  of  sewage  pumping  machinery,  for  the  urban 
district  council. — Mr.  H.  G.  Nicholson-Lailcy.  sur- 
veyor. 

EDMONTON.— April  14th.— For  the  erection  of  a 
sanitary  convenience,  for  the  urban  district  council. 
— Mr.  C.  Brown,  engineer. 

TROWBRIDGE.— April  14th— 19th.— For  the  com- 
1  of  en  tact  beds  to  percolating  filters.  and 
construction  of  sewage  disposal  works,  for  the  urban 
district  council. — Mr.  H.  G.  Nicholson-Lailcy,  engi- 
neer. Town  Hall. 

NORTH  BATTLEFORD  (Canada).— April  15th.— For 
the  supply  of  vitrified  tile  sewer  pipes  and  junctions, 
for  the  town  council. — Messrs.  Chipman  &  Power, 
Mail  Building,  Toronto. 

CHELTENHAM.— April  16th.— For  laying  stoneware 
pipe  sewers,  manholes,  lampholes,  and  connecting 
houses  to  sewers,  for  the  rural  district  council. — Mr. 
G.  Macllquham,  clerk. 

Stores. 

TEDDIXGTON.— April  5th.— For  the  supply  of 
forage,  granite,  flints,  sewage  precipitant,  cement, 
tar-paving,  coal,  coke,  smith's  work,  team  labour, 
gullies,  pipes  and  tools,  for  the  urban  district  council. 
—Mr.  G.  H.  Salmon,  clerk. 

DUNDEE.— April  5th.— For  the  supply  of  goods  for 
the  works  department,  for  the  town,  council. — Mr. 
Jas.  Thomson,  city  engineer. 

CORNWALL.— April  5th.— For  the  supply  of  mate- 
rials, haulage  and  team  labour,  for  the  county  council. 
— Mr.  A.  E.  Brookes,  county  surveyor.  Truro. 

WAKEFIELD.— April  7th.— For  the  execution  of 
private  street  works,  for  the  corporation. — Mr.  J.  P. 
Wakeford,  city  surveyor. 

STOKE-ON-TRENT.— April  9th.— For  the  -apply  of 
goods,  for  the  Gas  Committee.— Mr.  E.  B.  Sharpley. 
town  clerk. 

RUGBY.— April  12th.— For  the  supply  of  stone, 
tools,  cotton  waste,  engine  oils,  paraffin,  cleaning  mate- 
rial and  horse  provender,  for  the  urban  district  coun- 
cil.— Mr.  J.  H.  Sharp,  surveyor. 

Miscellaneous. 

WORKINGTON.— April  12th.— For  the  supply  of 
best  quality  of  Portland  cement,  for  the  corporation. 
— Mr.  H.  Bowman  Williams,  borough  and  waterworks 
engineer. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers  with  a  view 
to  mokraj  the  information  given  under  this  head  as  complete  and 
accurate  as  possible. 

*  Accepted.       t  Recommended  for  acceptance. 
ABERAVON.  —  For   the   erection    of   arcade   and   municipal 
offices,    and     ferr    •  concrete     construction,     for     the     cor- 
poration.— Mr.  J.  Roderick,  engineer,  surveyor,  and  water 
engineer  : — 

Contract  No.  1.— Building. 

J.   Allen,   Limited,   Cardiff £8,194 

J.    Davie.,,    Aberavon 8,051 

W.  Thomas  &  Co.,  Cardiff 7,778 

D.   Da  vies  &   Son,   Cardiff 7,561 

M.  Cox,  Port  Talbot* 7,495 

Contract  No.  2.— Ferro-Concretb  Floors,  Columns,  &c. 
(Hennebitme   System). 

Lambrick  &  Co.,   Burton-on-Trent           £2,855 

Playfair  &  Toole,   Southampton 2,848 

J.    Allen,   Limited,   Cardiff 2,575 

F.   Bevis,   Limited,    Portsmouth 2,537 

Perry  &  Co.,  London 2,319 

O.   L.  Morgan.   Pontypridd 2,253 

Hobrough  &  Co.,  Gloucester 2,206 

W.  Thomas  &  Co.,  Cardiff  * 2,079 

Contract  No.  3.— 18  Lock-up  Shops. 

S.    Hoskins,    London £3,099 

Harris  &  Sheldon,  Birmingham 2,506 

—  Bartlett,   Bristol 2,369 

W.    Thomas,    Cardiff 2,314 

—  Parnall,    Bristol 2,276 

D.   Davies.   Cardiff         2,015 

.J.  Allen,  Cardiff 2,007 

J.    Davies,    Aberavon 1.993 

Cardiff   Steam   Joinery   Co.* 1,800 

AYLESBURY.— For  sewage  disposal  work  at  Waddesdon,  for 
the  rural  district   council  :— 

W.   Wright,   Cheshunt £258 

W.    E.    Lee 218 

Crook   &  Judd        192 

B,   J.    Jewell           1?0 

J.    Holland*             ••  "5 

BATH.— For  the  construction  of  a  new  sewer  in  the  Bath- 
road,  consisting  of  400  yds.  of  9-in.  glazed  pipe.  With 
manholes,  lamphole,  and  flushing  tank  : 

O.   Offer,   Devizes *330 

Parsons  Brothers,  Westbury ;>J-> 

F.  Rendell  &  Sons,  Devizes <J15 

\V.  E.  Chivers  &  Sons,  Devizes ;™° 

L.   Maslen,    Devizes*        llb 


BOLTON.— The   Streets  Committee  of  the  corporation  have 

accepted  the  following  tenders : — 
Local  Bricks. — Bolton  Brick  Company. 
Street  Gully,  Grids,  &c— J.  Marsden  &  Co.,  Limited. 
Street  Gullies  Complete. — Ryder  Brothers. 
Inspection    Covers    and    Frames,    Stable    Grids,    &c. — Bolton 

Moor  Foundry  Company  . 
Cement. — Otto  Trechman,  Limited. 
Pea  Gravel  and  Sand. — The  Earl  of  Bradford. 
Coal.— P.  Thomas. 
Flags  and  Kerbs. — Lovick  &  Co.,  H.  Heyes  &  Co.,  Brooks  & 

p  rooks,    Exors.   of    R.    Siddall,   Exors.    of    M.    Hardman, 

J.  Philipson,  Cocker,  Brotherton  &  Co.,  Walton  Brothers, 

aud  W.  Jackson. 
Limestone. — Buxton  Lime  Firms  Co. 
Granite  Chippings. — Shap  Granite  Company. 
Engine  and  Cylinder  Oil. — Wood  &  Co. 
Rape  Oil  and  Chalk. — Priestley  &  Co. 
Rape  Oil.— J.   Orrell. 

Riddles,   Shovels,   Spades,   Buckets,  &c— Grave3on  &  Sons. 
Petroleum  and  Picks. — E.  Higson. 
Riddles  and  Scoops. — Fisher,  Raworth  &  Co. 
Stoneware  Pipes. — J.  Craukshaw. 
Joiner's  Work. — N.  Fairbrother. 
Plumber's  Work. — R.  Gibbons. 
Saddlers  Work.— W.  Clegg. 

BRAINTREE. — For   laying   a   sewer,   for   the    rural    district 
council. — Mr.  E.  H.  Bright,  engineer  :  — 

F.   Siggers,   High-street,   Kelvedon £127 

Easv  &  Rayment,  High-street,  Kelvedon 109 

W.    Ketley.    Chelmsford*  97 


BROMLEY. — The  following  tenders  for  the  removal  of  dust 
in  the  various  parishes  have  been  accepted  by  the  rural 
council  : — 

Farnborough. — A.  E.  Smith,  £57. 

St.  Mary  Cray.— W.  P.  Taylor. 

North  Cray.— W.  Thwaites,  £38. 

Keston. — E.  Price. 

West  Wickham. — A.  Coote. 

St.  Paul's  Cray.— J.  F.  Smith,  £38. 

Orpington. — A.  E.  Smith. 

Chelsfield.— J.  West  &  Sons. 

Hayes. — E.  Price. 
Saud   and   Tar-painting.— T.    Wood   &   Son,   Crockenhill,    for 

all     parishes,     except     Chelsfield,    Farnborough,    Hayes, 

Keston,    Mottingham,    and    West    Wickham,    for    which 

that  of  F.  W.  Corke,  North  Cray,  was  agreed  to. 


CROYDON.  —  Accepted  for  treating  road  surfaces  with 
Tarvia,  for  the  rural  district  council.— Mr.  R.  Chart,  junr., 
highways  surveyor  : — 

Taroads  Svndicate,  Limited,  Victoria-street,  Westminster, 
S.W. 

DESBOROUGH.  —  For  the  construction  of  sewerage,  sedi- 
mentation tanks  and  percolating  filters,  for  the  urban 
district  council : — 

T.   Panter  &  Sons,   Desborough £2,078 

A.   E.   Palmer,   Glenfield          1,977 

Johnson  &  Langley,  Leicester                    . .         . .  1,818 

J.  J.  Shardlow,  Leicester 1,754 

T.  Hickman  &  Sons,  Market  Harborough  *       . .         . .  1,536 


EASTRY  (Kent).— The  following  tenders  for  road  materials. 
cartage  and  team  labour  have  been  accepted  by  the  rural 
district  council : — 

Flints.— Betteshanger,  H.  E.  Blunt,  6s.  per  yard;  Eastry, 
H.  E.  Blunt,  5s.  10a. ;  Ham,  H.  E.  Blunt,  5s.  9d. ;  Great 
Mongeham,  G.  W.  Baos,  5s. ;  Northbourne,  A.  O.  Mess, 
5s.  6d.;  Ripple,  A.  O.  Mess,  5s.  6d. ;  Sholden,  G.  W.  Bass, 
5s.  6d. ;  Staple,  H.  E.  Blunt,  5s.  9d.;  Sutton,  H.  E.  Blunt, 
5s.  6d. ;  Woodnesborough,  A  C.  Arter,  6s.  3d.;  Worth, 
H.  E.  Blunt,  5s.  7d. 
The  parishes  of  Eythorne,  Little  Mongeham,  Tilmanstone 

and   Waldershare  will  be  supplied  from   the  council's  own 

pits. 

Section  2  :  Ash,  sections  1  and  2,  R.  Brett,  6s.  5d.  per  yard 
in  each  case;  Barfrestone,  H.  E.  Blunt,  5s.  6d.;  Chil- 
lenden,  A.  0.  Arter,  5s.  lOd. ;  Elmstone,  Wingham  Agri- 
cultural Company,  5s.  9d. ;  Knowlton,  A.  C.  Arter,  5s.  lOd. ; 
Nonington,  A.  C.  Arter,  5s.  6d. ;  Preston,  Wingham  Com- 
pany, 6s.  3d. ;  Stourmouth,  Wingham  Company,  6s.  4d. ; 
Wingham,  Wingham  Company,  5s.  9d. 

Granite. — No.  1  district,  London  Granite  Company,  800  tons 
Quenast,  12s.  lid.  per  ton;  No.  2  district,  London  Granite 
Company,  500  tons,  12s.  lid.   free  on  Sandwich  Quay. 

Steam  Rolling.— Section  1,  H.  E.  Blunt,  flints,  6d.  per  yard; 
granite,  8d.  per  ton  and  2s.  6d.  per  hour.  Section  2, 
Wingham  Agricultural  Company,  6d.  per  yard,  9d.  per 
ton,  2s.  6d.  per  hour. 

Re-cartage.  —  Betteshanger,  Eythorne,  Little  Mongeham, 
Northbourne,  Tilmanstone  and  Waldershare,  C.  Foad, 
7d.  per  yard;  Eastry,  Ham  and  Worth,  W.  Bean,  6d.; 
Great  Mongeham,  Ripple,  Sholden  and  Sutton,  W.  Brett, 
7d  Staple.  Chillenden,  Goodnestone  and  Knowlton,  H. 
Davison,  7d.;  Woodnesborough,  T.  Cornes,  7d. ;  Ash, 
A.  G.  Bradley,  5£d. ;  Barfrestone  and  Nonington,  W.  G. 
Groombridge,  7d. ;  Elmstone,  Preston,  Stourmouth  and 
Wingham,  A.  J.  Lilliott,  6d.  ,  ,     .         . 

Supply  of  Horse,  Cart  and  Man  per  Hour  (prices  for  one 
arid  for  two  horses).— Betteshanger,  Northbourne,  Little 
Mongeham,  Eythorne,  Waldershare  and  Tilmanstone,  C. 
Foad  9d.  and  Is.  3d.  per  hour.  Eastry,  Ham  and  Worth, 
W  Bean,  9d.  and  Is.  3d.;  Sholden,  Great  Mongeham, 
Ripple  and  Sutton,  W.  Brett,  9d.  and  Is.  3d.;  Staple, 
Chillenden,  Goodnestone  and  Knowlton,  H.  Davison, 
lOd  and  Is.  2d.;  Ash,  A.  G.  Bradley,  9d.  and  Is.  3d. 
Barfrestone  and  Nonnington,  W.  Groombridge,  10J,d.  and 
Is  4d.;  Elmstone,  Preston,  Stourmouth  and  Wingham, 
A.  J.  Lilliott,  9d.  and  Is.  3d. 

HINCKLEY.— Accepted  for  the  supply  and  delivery  of.  36-in 
cast-iron  pipes  in  connection  with  the  new  mam  outfall 
sewer,  for  the  urban  district  council.— Mr.  E.  H.  Crump, 
engineer  and  surveyor  :— 

Stanton  Ironworks  Company,  Limited,   £l,4o5. 

KILRUSH.— For  the  supply  of  engines  and  pumps  for  sewer- 
age scheme,  for  the  rural  district  council  :— 
Worthington      Pump      Company,      Limited,      Queen 

Victoria-street,  London   ...      ..        ..        ••       .■•     *1.552 

Hayward  -  Tyler    &    Co.,    Limited,    Queen     Victoria- 

"  street,    London  . .         1.276 

Tangyes.  Limited,  Birmingham*    .         ■■         ••  !.1&u 

British    Westinghouse    Electric    and    Manufacturing 

Company,    Limited,    TralTord    Park,    Manchester  955 
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LIVERSEDGE. —  For    the    construction    of    sewage    disposal 
works,  for  the  urban  district  council  :   - 

Sewage  Wouks  Extensions. — Contract  No.  1. 
T.  Obank  &  Sons.  Thackley,   Bradford 

B.  Firth,   Wakefield 

Yorkshire      Hennebique      Contracting      Company, 

Limited.    Leeds 
Garforth     Brothers,    Mirfield 
Edwards  &  Co.,  St.  Sepulchre  Gate,  Doncastcr 
R.  Naylor  &  Son?.  Girlington,   Bradford 
J.  W.  Boothroyd,  Almondbury.  Hudderslield  .. 
A.  Graham   &   Sons,   Euddersfield 

Ward    &    Tetley.    Bradford 

Parker   &    Sharp.    York 
J.   Byrom,   Limited,    Bury 
S.  Drake  &  Sons,  Liversedge 

C.  Bushby   &   Sons,   Leeds    . .  

<}.  Horsfall  &  Sod,  Liversedge 

Contract  No.  2.— Penstocks  and  Valves. 

J.  Stone  &  Co.,  Deptford,  London 

Ham,  Baker  &  Co.,  Limited,  Lang-ley  Green,  Bir- 
mingham 

Whitehead  &  Poole.  Limited.  Radcliffe,  Manchester  .  . 

J.  Blakeborough  &  Sons,  Brighouse  .. 

Heywood   &   Porteous,   Limited.   Gomersal 

J.  Wolstenholme  &  Son.  Radcliffe,  Manchester  .. 

Ames-Crosta  Sanitary  Engineering  Company,  Limited. 
Victoria  -  street,    Nottingham 

W.  E.  Farrer,  Limited,   Birmingham 

F.   Bird   &  Co..   Oxford-circus,   W 

Adams-Hydraulics,   Limited,    York*  

Saudis  Engineering  Company,  Limited,  Bond-  treel 
Leeds        . .  

Contract  No.  3. — Steel  Sewage  Trough  and  Steel  Bridge 
Trocghing. 

J.  Booth  &  Sons,  Bolton  £143 

J.  Butler  &  Co.,  Leeds 121 


£17,934 

14,517 

14,197 

13.198 
13,000 
12,857 
12.610 
11,700 
11.687 
1 1 ,606 
11,600 
11,190 
10,525 
9,089 


£978 

525 

502 
47!) 
438 
419 


371 
370 
380 

305 


NOTTINGHAM.— For  the  construction  of  a  sewer  fi 
.junction  of  North-gate  aud  Rndford-road  to  the  j 
of  Marshall-street  and  Mansfield-street,  Sherwood, 
corporation. — Mr.    A.    Brown,    city   engineer  : 

J.    D.    Nowell     &     Sons,    Water     Orton.    near     Bir- 
mingham 

J.    J.    Shardlow,    Leicester 

Johnson  &  Langley,  West  Bridge.  Leicester 

Lane  Brothers,  Mansfield 

T.   Smart,  Nottingham 

W.   Wall,   Nottingham  

Firth   &    Co.,    Derby      .  

A.  Bow  &  Son,  Nottingham 

E.  Bentley  &  Son,  Tooting,  London,  S.W. 

A,  H.  Price  &  Co.,  Castle  Boulevai-d,  Nottingham* 


om  the 
unction 
for  the 


£'26,426 
18,740 
17,964 
17,400 
16.608 
15,700 
14,955 
14,200 
13.653 
12.820 


ORMSKIRK.  —  For  the  supply  of  granite-macadam  and 
chippings,  limestone  chippings,  grit  setts  and  kerbs, 
granite  cubes,  and  flagging,  for  the  urban  district  coun- 
cil.— Mr.   H.   W.  Chadwitk,   surveyor  : — 

Penmaenmawr  Welsh  Granite  Company,  Penmaenmawr, 
Wales. 

R.  Briggs  &  Son.  Clitheroe  (for  limestone  chippings). 

Catheral  &  Co.,  Buckley  (for  tiles). 


OYSTEP MOUTH.— The  following  tenders  have  been  accepted 

■by  the  urban  council : — 
Road  Material. — Bennett   Brothers,  and  J.  K.  Clement. 
Fodder.— J.   H.  Griffin. 
Haulage.— R.  Todd. 

PONTYPRIDD.  —  For    the    construction    of    9-in.    and  12-in. 

stoneware    surface-water    drain,    for    the    urban    district 

council  : — 

T.  J.  Davies  &  Co.,  Penarth £286 

S.   J.   Kill,   Pontypridd 282 

W.   H.    Evans,    Cardiff 256 

D.    Bussell,    Pontypridd 244 

H.   Murray,   Pontypridd''          243 

S.   Brooks.    Pontypridd    (withdrawn)          233 

Surveyor's  estimate,   £250. 


SHOEBURYNESS.— Accepted  for  the  erection  of  five  wooden 
shelters,  for  the  urban  district  council. — Mr.  F.  Feather, 
engineer  and  surveyor  : — 

H.   H.   Mann,   Shoeburyness,    £225. 


STAINES. — For  the  supply  of  broken  road  stone  and  Tarvin 
compound,  for  the  rural  district  council.  —  Mr.  G.  W. 
Manning,  surveyor : — 

Broken  Road  Stone. — British  Macadams,  Limited*;  Clee  Hill 
Dhu  Stone  Company  ;  Cliffe  Hill  Granite  Company, 
Limited;  H.  L.  Cooper  &  Co.;  Croft  Granite  Company, 
Limited :  Dosthill  Granite  Quarry  Company,  Limited ; 
Ellis  &  Everard* ;  Enderhy  and  Stoney  Stanton  Granite 
Company,  Limited ;  Field  &  Mackay,  Limited ;  Groby 
Granite  Company,  Limited ;  London  Granite  Company, 
Limited  * ;  Mountsorrel  Granite  Company,  Limited  ; 
United  Stone  Firms,  Limited;  Whitwick  Granite  Com- 
pany, Limited. 

Tarviated  Macadam. — Bristowe  &  Co.,  Limited,  21s.  3d.  per 
ton. 

Flints. — Wills  &  Packham,  Limited.' 

Tarvia. — Bristowe  &  Co.,  Limited,  5£d.  per  gallon. 


WOODFORD. — Accepted  by  the   rural   district  council : — 

W.  &  F.  Archer. — For  the  supply  of  brooms  for  a  period  of 
one  year  from  31st  March,  at  24s.  per  dozen. 

W.  &  C.  French. — For  general  team  labour  and  road  water- 
ing (higher  roads),  for  the  year  ending  31st  March,  1914, 
at  9s.  per  day 

C.  Birch. — For  team  labour  and  road  watering  (lower  roads), 
8s.  6d.  per  day 

For  the  supply  of  materials  for  the  year  ending  31st  March, 
1914  :— 

Rowe  &  Mitchell.  —  Small  granite,  1-1  in.,  9s.  lid.,  g-i  in., 
lis.  6d.,  dust  9s.  5d.  per  ton. 

T.  Crowe  &  Sons. — Tar  33d.  per  gallon,  creosote  oil  4d.  per 
gallon, 

Forbes.  Abbott  &  Co.— Pitch  2s.  lOd.  per  cwt. 

W.  &  C.  French. — Gravel  and  hoggin,  6s.  6d.  per  cubic  yard. 

W.  Whiteway  &  Co.— Shingle  and  spnd,  6s.  4d.  per  cubic  yard. 


WILTS.— For  work  to  be  done  at  a  farm,  including  new 
buildings,  alterations  and  repairs,  for  the  county  council. 
— Mr.  J.  G.  Powell,  county  surveyor  : — 

Parsons    Brothers,    Westbury   ,                     ..          ..          ..  £502 

Linzey   &   Son,   Trowbridge        491 

D.    Earle,    Melksbam                              ..                                 ..  485 

Bigwood   &   Co.,   Melksham        450 

Isley  &  Co.,  Trowbridge            443 

Syms  &   Son,  Calne         440 

G.  .T.  Norman,  Swindon                         ..  412 

YSTRADGYNLAIS.  -For  the  supply  of  about  375  tons  of 
8-in.  cast-iron  pipes  and  laying  same,  together  with  sluice 
\alves  and  fittintrs.  for  a  new  supplementary  main,  for 
t lie  rural  district  council:— 

J.    Riley,    Cheltenham £4,314 

Bounds   &   Eaker,   Ystradgynlais 4,280 

W.   Morgan,   Ystradgynlais 3,945 

J.   W.   Thompson.   Xeath  3.917 

Hill    Brothers.    Swansea  3,907 

T.  Walker,  Clydach,  near  Swansea  3,892 

T.  J.  Davies  &  Co.,  Penarth 3,865 

G.    Stow,    Aherdare 3,839 

Parkinson   &  Ilodgens,   Swansea      ..  ..         ..  ..         3,692 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending  early  notice  of  dates  of 
forthcoming  meetings. 


APRIL. 

—Institution  of  Civil  Engineers  (Students'  Meeting)  :  Mr. 
A.  T.  Walmisley,  m.inst.c.e.,  lectures  on  "  Production  of 
Steel  Sections  and  their  Application  in  Engineering 
Structures." 

—Society  of  Engineers  ?  Mr.  William  Ransom,  assoc.m. 
inst.ce.,  on  "The  Status  of  Engineers  and  Engineer- 
ing, with  Special  Reference  to  Consulting  Engineers." 
Institution    of    Electrical    Engineers.     7.30   p.m. 

—Surveyors'  Institution  :  Mr.  P.  J.  Waldram  on  "  Rein- 
forced Concrete  Construction."     8  p.m. 

— Institution  of  Civil  Engineers  :  Meeting  at  Institution 
of  Mechanical  Engineers  :  Further  discussion  on 
papers  by  Mr.  William  Carstairs  Reid  on  "  The  Yield 
of  Various  Catchment  Areas  in  Scotland,"  and  Mr. 
Edward  Sandeman  on  "The  Measurement  of  the  Flow 
of  the  River   Derwent.   Derbvshire."     8  p.m. 

—Institution  of  Automobile  Engineers :  Colonel  R.  E. 
Crompton.  c.B.,  on  "  The  Wheel  and  the  Road."  Insti- 
tution of  Mechanical  Engineers.     8  p.m. 

.  -Association  of  Engineer3-in-Charge :  Annual  Dinner, 
Holborn    Restaurant. 

— Opening  of  Building  Trades  Exhibition,  Olympia,  by 
Lord  Mayor  of  London. 

— Joint  Meetine1  of  the  Illuminating  Engineering  Society, 
the  Institutions  of  Gas  and  Electrical  Engineers,  and 
the  Institution  of  Municipal  and  County  Engineers  : 
Mr.  A.  P.  Trotter,  on  "  Standard  Clauses  for  a  Speci- 
fication of  Street  Lighting." 
-Illuminating  Engineering  Society:  Mr.  A.  P.  Trotter 
on  "  The  Specification  of  Street  Lighting."  Royal 
Society  of  Arts.  8  p.m. 
-  -  Institution  of  Miiivieipal  Engineers :  North  Western 
District  Meeting  at  Manchester. 

— Roads  Imnrovement  Association  :  Annual  General  Meet- 
ing,  15   Dartmouth-street.   S.W.     4.30   p.m. 
-"Municipal    Engineers'    Day"    at    Olymnia. 

— Institution  of  Civil  Engineers  (Students'  Meetine-)  :  Mr. 
A.  T.  Walmisley,  M.INST.C.E.,  lectures  on  "Production  of 
Steel  Sections  and  their  Application  in  Engineering 
Structures." 

— Institute  of  Sanitary  Engineers:  Mr.  Frank  R.  Durham 
on  "House  Drainage  on  the  Continent."    8  p.m. 

— Royal  Institute  of  British  Architects :  Messrs.  F.  W. 
Jackson  and  Bernard  Dicksee,  on  "Modern  Steel  Con- 
struction."   8   p.m. 

-Royal  Sanitary  Institute:  Ordinary  General  Meeting, 
4    p.m. 

—Institution    of   Civil   Engineers  :    London    Students'    38th 

Annual  Dinner,  Trocadero  Restaurant.     7.45  p.m. 

MAY. 

-14.  —  Institution  of  Municipal  and  County  Engineers  : 
Visit  to  Amsterdam. 

■18. — Royal  Institute  of  Public  Health  :  Annual  Congress  in 
Paris. 

. — Institute  of  Sanitary  Engineers  :  Dr.  H.  R.  Kenwood 
on  "Micro-Organisms  and  Public  Health."    8  p.m. 

■24. — Surveyors'   Institution  :   Meeting  at  Oxford. 
JUNE. 

■7. — Institution  of  Municipal  and  County  Engineers  :  Meet- 
ing at  Dundee. 

■28. — International  Road  Congress  in  London. 


APPOINTMENTS    OPEN. 

Officla!  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  in  the  following  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arranqe  that  they 
shall  reach  The  Sokvevoe  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  ad  ertisementl 
may,  in  cases  of  emeraency  only,  be  tele,  honed  (So.  1359  MoiOurn), 
•ubiect  to  later  confirm  attain  bv  letter. 

\  SSISTANT  required.  Must  be  a  neat,  quick 
^-  and  capable  Braugtos.man,  wfho  thoroughly 
understands  his  work,  good  at  figures,  Surveying 
and  Levelling.  State  age,  experience,  and  salary 
required  (must  be  moderate),  with  'testimonials. 
None  need  apply  who  do  not  i>o?sess  these  qualifi- 
cations.—Box  1,229,  office  of  The  Surveyor,  24 
Bride-lane,    Fleet-street,    E.C.  (311) 

ENGINEER,  Architectand  Surveyor  (A.M.I.C.E.), 
in  charge  of  a  large  Garden  Suburb  near  London, 
has  vacancy  for  a  pupil.  Moderate  premium.  Write, 
Box  1,225,  office  of  The  Surveyor,  24  Bride-lane, 
Fleet-street,  E.C.  (£05) 
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pALCUTTA  1MPE0VEMENT  TRUST, 
v^  Wanted,  by  the  Board  of  Trustees  for  the  Im- 
provement of  Calcutta.,  for  the  Engineers'  Depart- 
ment, an  Assistant  Engineer,  on  a  salary  of  Rs.500/- 
oer  mensem,  rising-  by  annual  increments  of  Rs.50/- 
to  Rs.700/-,  plus  a  Conveyance  Allowance  of  Rs.50/- 
per  mensem.  (The  value  of  the  rupee  is  Is.  4d.) 
Candidates  must  possess  sound  theoretical  and  prac- 
tical training  in  sewerage  and  waterworks;  preference 
will  be  given  to  men  who  have  gained  their  experi- 
ence in  a  first-class  English  Borough  or  City  Engi- 
neer's Office,  and  who  have  passed  the  Examination 
of  the  Institution  of  Municipal  and  County  Engi- 
neers or  Institution  of  Municipal  Engineers,  or  who 
possess  equivalent  qualifications.  The  appointment 
would  be  subject  to  six  months'  notice  on  either  side. 
The  work  is  expected  to  last  not  less  than  is  years. 
The  candidate  appointed  will  have  bo  contribute  to 
a  Provident  Fund,  and  serve  under  the  Leave  and 
Service  Rules-  of  the  Board,  which  closely  resemble 
those  of  Government  services.  Copies  of  these  rules 
pan  be  seen  in  London  by  selected  candidates  when 
interviewed.  A  first-class  passage  from  London  to 
Calcutta  will  be  allowed  and  a  return  passage  if 
discharged  within  three  years.  Salary  will  com- 
mence from  date  of  sailing.  A  strict  medical  exami- 
nation by  a  doctor  selected  for  the  purpose  will  be 
required.  Application  in  duplicate,  with  copies  of 
testimonials,  and  giving  concise  dated  details   ol 

•  age,  whether  married  or  single,  and  present 
appointment,  also  period  in  weeks  after  'appointment 
by  which  a  candidate  could  set  sail,  must  reach  the 
undersigned  on  or  before  15t(b  May,  1913. 

C.  H.  BOMPAS. 

Chairman. 
Calcutta    Improvement  Trust, 

5  Clive-street,  Calcutta.  (285) 


THE      RURAL      DISTRICT      COUNCIL      OF 
GODSTONE. 
HIGHWAYS  AND   BRIDGES   DEPARTMENT. 
The  above  Council  desire  the  services  of  a  compe- 
tent  and   experienced   man    to   act  as    District   Road 
Foreman  over  a  portion  ol  the  Rural   District,  at    a 
wage  of  30s.  per  week 
Applicants    must    have    had    experience     under     a 
ay  Authority,  and  be  capable   <>f  managing  a 
small  Stone  Quarry. 

Applications  must  be  made  upon  printed  Forms .  upon 
which  a  list  of  the  duties  appear,  to  be  obtained  from 
Mr.  Geo.  E.  Crowt"f,  Engineer  and  Surveyor,  High- 
street,  Godstone,  Surrey,  upon  the  receip'i  oi  ;< 
-tamped  and  addressed  foolscap  envelope. 

The  application  must    bo  sealed,   and   marked   on 
•the   outside   "Appointment   of    Road    Foreman,"    and 
delivered  to  the  undersigned  not  later  than   hist,  post 
on  Thursday,  the  10th  day  of  April,  1913. 
Canvassing,   cither   directly   or   indirectly,   will   dis- 
'ii. 
EVELYN  ALSTON  HEAD. 

Solicitor. 

-ex. 

March  31,  1913.  (314) 

ASHBY-DE-LA-ZOUCH    RURAL    DISTRICT 
COUNCIL. 
APPOINTMENT  OF  SURVEYOR  OF  HIGHWAYS. 
The  above  Rural  District  Council  invite  applications 
for  the  appointment  <>f  Surveyor  of  Highways. 

The  district  comprises  20  parishes,  with  an  area  of 
31,860  acres,  and  90£  miles  of  roads. 

Salary  £100  per  annum,  inclusive  ol  all   travelling 
and    other   expenses,    except    books,    stationery,    ami 
:^es. 

ny  (by  Guarantee  Society)  in  the  sum  of  .1100 
will  be  required. 

The-  person  appointed  is  to  devote   the  whole  of  his 
nine  to  the  duties  of  the  office  and  to  reside  in  Ashbv 
/ouch.       He  must  be  able  to  ride  a  bicycle. 
The  use  of  part  of  an  office  will  be  provided. 
Applications,    stating   age   and    qualifications,    with 
copies  i  timonials,  to  be  sent  to  me  not  latex 

than  Friday,  the  18th  April,  1913. 

Canvassing  the  District  Councillors  is  prohibited, 
and  will  disqualify. 

By  Order  of   the  Council, 

Gl  ORGE   PARMER, 

Clerk. 
VI'.  i  uch. 
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T7"ETTERING  RURAL  DISTRICT  COUNCIL. 
-^         APPOINTMENT  OF   SURVEYOR. 

The  Council  invite  applications  for  the  post  of  Sur- 
veyor of  Highways,  which  consist  entirely  of  District 
Roads. 

The  District  comprises  29  parishes,  area  47,353  acres, 
length  of  roads  111  miles,  estimated  population  13,000. 
There  is  a  separate  Sanitary  Inspector. 

The  salary  will  be  £130  for  the  first  year,  rising 
(if  the  services  are  satisfactory  to  the  Council)  by 
annual  increments  of  £10  to  £170. 

Applicants  must  be  Motor  Cyclists,  and  the  Council 
will  make  an  allowance  towards  the  upkeep  of  £2.3 
per  annum. 

The  person  appointed  must  have  a  thorough  know- 
ledge of  Road  Making,  including  Steam  Rolling  and 
the  management  of  a  Steam  Roller.  He  must  be  com- 
petent to  keep  all  such  Books  and  Accounts  as  may 
be  necessary  or  required  by  the  Council,  to  prepare 
Plans,  Quantities,  Specifications,  and  estimates,  and 
generally  to  perform  the  duties  appertaining  to  the 
office.  He  will  be  required  to  reside  in  Kettering 
(where  an  office  is  provided),  to  devote  the  whole  of 
his  time  to  his  duties,  and  to  give  security  in  an 
approved  Guarantee  Office  for  £200.  The  appoint- 
ment will  be  terminable  by  one  month's  notice  on 
either  side. 

Applications,  in  candidates'  own  handwriting,  on 
forms  to  be  obtained  from  me,  with  copies  of  not  more 
than  three  recent  testimonials,  must  reach  nie  not  later 
than  the  first  post  on  Saturday,  the  12th  April  instant. 

Canvassing  any  members  of  the  Council,  directly 
or  indirectly,  will  disqualify. 

(By  order) 

CHARLES  W.  LANE, 

Clerk. 


George-street, 

Kettering. 

April  2,   1913. 
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APPOINTMENTS   WANTED. 


REPRESENTATIVE,  with  good  connection  in 
London  and  districts  with  Surveyors,  Architects, 
Builders,  Plumbers,  Builders'  Merchants,  and  H.M. 
Government,  desires  re-engagement.— W.  J.  B.,  6  Clon- 
niel-road,  Fulham. 


TENDERS   WANTED. 


!\f  ETROPOL1TAN    BOROUGH     OF     STOKE 
jM.  NEWINGTON. 

TENDER*  FOR  CREOSOTED  DEAL  PAVING. 

The  Council  of  the  above  Borough  invites  Tenders 
for  Supplying  and  Laying  4-in.  Greosoted  Deal 
Blocks,  and  for  all  Works  in  connection  with  the 
Concrete  Foundation  in  Seven  Sisters-road  and  Black- 
stock-road. 

Specifications  and  Forms  of  Tender  may  be  ob- 
tained  on    application   to  the   Borough  Surveyor. 

Tenders,  endorsed  "  Tender  for  Wood  Paving 
Works,"  to  be  delivered  to  tine  undersigned  not  later 
than  4  o'clock  p.m.  on  Tuesday,  April  8th,  1913. 

The  Council  does  not  bind  itself  bo  accept  the 
[owe  i  or  anj   Tend*  r 

GEORGE  WEBB, 

Town  Clerk. 


iwn  Hall. 
Milton-road 

Stoke  Newiii-gt 


N. 
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IYISS  URBAN  DISTRICT  COUNCIL. 
17  TO  GRANITE  MERCHANTS. 

The   above   named   Council   invite   Tenders    fm    the 
Supply  and  Delivery  of  Granite. 

Specification  and  Form  of  Tender  may  be  obtained 
upon  application  to  the  undersigned. 
The  Council  do  not  bind  themselves  to  accept  the 
or  any  Tender. 

ALFRED  COOPER, 

Surveyor. 
I  in   t,  i  race 
Diss. 

April  2,    L913  (317) 
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Minutes  of  Proceedings. 


Thin 
Road  Carpets. 


The  article.  In  Major  \V.  W. 
Crosby,  State  Engineer  to  the 
Maryland  Highway  Commis- 
sion, which  appears  in  another  part  of  I  he  present 
issue,  consists  of  two  parts:  first,  a  review  of  the 
conditions  leading  up  to  the  use  of  thin  road  carpets 
of  a  bituminous  or  oily  character,  and,  secondly, 
the  conclusions  to  which  Major  Crosby  has  come 
as  the  result  of  his  experience  of  such  work,  II 
is  important  to  observe  that  the  article  does  noi 
deal  with  the  carpeting  principle,  generally,  nor 
with  such  carpet  layers  as  are  put  down  in  the  form 
of  block  pavements  ;  nor  does  it  include  in  its  scope 
such  surface  layers  as  are  really  the  top  courses 
of  composite  crusts,  or  are  what  Major  Crosbj  calls 
' '  sheet  pavements. ' '  On  the  other  hand,  the  kind 
of  carpet  referred  to  has  an  appreciable  thickness, 
and  we  understand  that  Major  Crosby  is  not  con- 
sidering such  thin  films  as  those  ofteu  used  in  this 
country,  which  are,  in  many  cases,  effective  and 
unbroken  long  after  the  naked  surface  stones  show- 
through  them.  The  limited  scope  of  this  article 
is  a  feature  highly  to  be  commended,  making  it 
possible  to  follow  the  reasoning  without  straying 
mentally  from  the  point,  and  to  consider  the 
writer's  conclusions  without  the  use  of  "  ifs  and 
mis."  The  kind  of  carpet  referred  to  is  possibly 
more  limited  in  scope  in  this  country  than  it  is 
in  the  United  States,  unless  it  be  that  our  practice 
is  the  better ;  but  a  considerable  mileage  of  the 
thicker  of  the  films  formed  with  sand  or  chips  is 
in  the  class  of  carpets  under  discussion.  One  of 
the  reasons  why  the  mileage  of  thinly  carpeted 
roads  is  not  greater  than  it  is,  in  England,  is  that 
on  porous  road  crusts  which  contain  little  clayey 
matter  the  surface  tarring  is  usually  most  effective 
when  vevj  little  of  the  tar  remains  on  the  surface, 
and  that  only  for  a  short  time.  Again,  the  thin 
film  which  is  formed  on  impervious  and  clayey 
crusts  lasts  long  enough  as  a  rule  to  be  very  useful 
during  the  principal  dust  season,  which  usually 
consists  of  a  series  of  short  droughts  connected  by 
spells  of  wet  or  showery  weather  in  which  heavy 
rainstorms  or  sharp  showers  frequently  occur. 
Where  definite  carpets  are  formed  and  maintained 
they  would  often  be  more  useful  if  the  crust  stood 
up  better  under  heavy  wheel  loads  and  severe 
shocks,  for  it  is  one  of  the  drawbacks  to  the  use  of 
lasting  films  and  carpets,  and  even  unduly  durable 
crust  surfaces,  that  they  do  not  permit  of  the 
smoothing  out  of  the  crust  by  surface  wear,  and 
they  check  the  tendency  for  humps  to  l>e  rolled 


down  by  certain  classes  uf  vehicles  in  wet  weather. 
We  should  be  glad  to  have  Major  Crosby's 
opinion  of  a  view  which  we  have  frequently 
expressed — namely,  that  there  is  a  wide  field  for  a 
system  of  crust  maintenance  which  consists  in 
preserving  the  surface  during  the  summer  by  tar- 
ring or  carpeting,  nicely  proportioned  to  the  traffic, 
allowing  the  carpet,  film,  or  tarry  surface  to  wear 
out,  and  giving  the  road  a  period  of  recuperation 
during  which  the  crust  is  smoothed  out  by  the 
traffic,  partl\  by  consolidation  when  it  is  wet, 
partly  by  rolling  out  under  wheels  when  it 
is  plastic,  and  partly  by  wear  of  the  sur- 
face when  it  is  dry  —  during  this  period 
small  constant  repair  to  be  in  full  force. 
Other  measures  which  may  be  taken  in  order 
that  water  -  bound  crusts  may  be  kept  in  the 
running  as  economic  competitors  with  newer 
methods  need  not  be  mentioned  here,  but  it  is, 
perhaps,  significant  that  Major  Crosby  refers  to 
the  apparent  necessity  of  using  an  excess  of  water 
in  order  to  keep  down  dust  by  watering.  Our 
readers  will  find  that  several  of  Major  Crosbjj  's 
conclusions  suggest  that  the  application  of  the 
carpeting  principle  in  the  Tinted  States  is  affected 
by  conditions  which  are  of  less  importance  or  are 
less  general  in  this  country.  With  some  of  these 
conclusions  they  may  be  inclined  to  disagree  on 
general  grounds,  but  we  are  sure  that  the  article 
will  be  regarded  as  an  important  contribution  to 
the  study  of  the  subject. 


Land  Valuation 

Board 
Appointments. 


We  publish  this  week  two 
furl  her  letters  on  this  subject, 
and  inasmuch  as  we  feel  that 
the  time  has  arrived  when  this 
correspondence  must  be  concluded,  we  now  desire 
to  direct  attention  to  one  or  two  of  the  more 
salient  points  which  have  been  brought  to  light. 
It  will  be  remembered  that  the  correspondence 
opened  with  a  letter  from  "  A  Disgusted  Parent," 
which  appeared  in  our  issue  of  February  28th  last, 
the  substance  of  his  complaint  being  that  bis  son, 
who  had  technical  qualifications,  had  been 
appointed  as  a  "surveyor  "  and  then  wholly 
engaged  in  canvassing  and  clerical  work.  This 
complaint  was  partly  endorsed  by  "  Site  Value  " 
in  his  letter  published  on  March  14th,  who  made 
the  further  criticism  that  many  young  architects 
and  surveyors,  having  accepted  these  appoint- 
ments  as  "surveyors,"   find  that  they  have   no 
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chance  of  promotion  unless  they  are  willing  to 
become  valuers.  We  must  confess  that  this 
appears  only  natural  to  us,  inasmuch  as  the 
department  is  after  all  a  valuation  department 
and  the  practical  surveying  work  is  therefore 
merely  accessory  to  the  main  function  of  the 
office.  That  the  officials  of  this  department  are 
not  all  discontented  with  then-  lot  is  shown  by 
the  letters — and  careers — of  "  Valuation  Assist- 
ant "  and  "Mancunian,"  the  former  of  whom 
points  out  that  the  salaries  paid  do  not  compare 
unfavourably  with  those  which  obtain  among 
municipal  engineers,  and  that  the  appointments, 
though  nominally  temporary,  are  exceedingly 
likely  to  be  permanent  in  fact.  A  new  point  was 
raised  by  "Property  Owner,"  who  was  alarmed 
at  property  being  valued  by  inexperienced  valuers, 
a  point  which,  in  our  opinion,  was  completely 
answered  in  the  letter  from  "  Valuation  Assist- 
ant "  which  appeared  on  March  21st. 

The  letter  from  "  Site  Value  "  which  we  pub- 
lished last  week  introduced  a  very  unfortunate 
element  into  the  discussion,  and  we  cannot  help 
feeling  that  it  would  have  been  better  if  personal 
charges  of  favouritism,  whether  direct  or  indirect, 
had  been  omitted.  This  week  an  opportunity  is 
afforded  to  ' '  Valuation  Assistant  ' '  and  ' '  Alan- 
cunian  "  to  reply  on  this,  and  there  the  matter 
must  end.  What  is  the  practical  result  ?  Jt_ 
appears  that  there  are  a  certain  number  of  dis- 
contents, but  there  is  no  evidence  that  they  repre- 
sent any  very  large  proportion  of  the  whole  staff. 
The  original  complaint  of  "  A  Disgusted  Parent  " 
remains  unanswered,  and  the  treatment  meted 
out  to  his  son  certainly  seems  to  call  for  some 
inquiry.  It  appears  incidentally  that  applicants 
were  originally  asked  to  state  the  salary  they 
required  —  in  our  view  a  very  undesirable  and 
unsatisfactory  method  of  making  appointments ; 
and  that  increases  of  salary  are  partly  dependent 
upon  the  ability  of  the  official  to  qualify  as  a 
valuer  by  passing  the  recognised  examination  of 
the  Surveyors '  Institution— a  fairly  good  practical 
test  of  worth.  We  are  indebted  to  all  our  corres- 
pondents for  their  letters,  a  perusal  of  which  will, 
at  all  events,  secure  that  any  prospective  applicant 
for  one  of  these  posts  will  not  enter  the  service 
without  some  knowledge  of  the  conditions  with 
which  he  may  expect  to  meet. 


A  case  of  very  considerable 
Sewer  or  Drain?  importance  to  metropolitan 
local  authorities  {Kershaw  v. 
A.  J.  Smith  &•  Co.,  Limited)  was  decided  in  the 
High  Court  last  week  on  appeal  from  a  decision 
by  a  stipendiary  magistrate.  The  question  at 
issue  was  as  to  the  liability  of  a  property  owner 
for  the  abatement  of  a  nuisance  due  to  the 
defective  condition  of  the  main  pipe  taking  the 
drainage  of  his  house.  It  appeared  that  in  1884 
an  application  had  been  made  to  the  vestry  of 
tbe  parish  of  St.  John,  Hampstead,  for  permission 
to  drain  twelve  houses  by  a  combined  operation, 
and  an  order  for  such  drainage  was  accordingly 
made.  Seven  houses  were  shown  on  the  applica- 
tion as  draining  towards  E.  road,  and  five  towards 
H.  road.  In  March,  1912,  it  came  to  the  know- 
ledge of  the  local  authority  that  a  nuisance  existed 
in  the  drain  of  one  of  the  houses,  and  an  examina- 
tion of  the  whole  system  revealed  that  there  had 
been  such  serious  deviations  from  the  order  of 
1884  as  would  undoubtedly  make  this  pipe  a 
"  sewer  "  in  law.  The  council  thereupon,  under 
sec.  83  of  the  Metropolis  Management  Act,  1855, 
served  a  notice  on  the  original  builder,  who  was 
still  alive,  calling  upon  him  to  alter  the  work  so 
as  to  conform  to  the  order  of  the  vestry,  and  on 
his  making  default  in  complying  with  this  notice, 
the  council  executed  the  work  themselves  and 
'1  him  with  the  cost.     The  council,  having 


done  this,  served  a  notice  on  the  respondents 
under  sec.  85  of  the  Act,  calling  upon  them  to  abate 
the  nuisance  in  then-  "  drain."  The  respondents 
contended  that  before  the  work  done  by  the 
council  the  pipe  had  undoubtedly  been  a  ' '  sewer, ' ' 
in  law,  since  1884,  and  they  quoted  the  dictum 
of  one  of  the  judges  in  the  case  of  Shoreditch  v. 
Phelan,  "  Once  a  sewer  always  a  sewer."  The 
Court  held  (Justice  Pickford,  however,  dissenting) 
that  the  procedure  followed  by  the  borough  council 
had  operated  in  law  to  re-establish  the  pipe  in 
question  as  a  "drain,"  and  that  consequently 
the  owner  was  liable  for  the  abatement  of  the 
nuisance. 

The  case  is  of  importance  inasmuch  as  it  will 
help  local  authorities  to  resist  many  attempts  to 
saddle  them  with  the  expense  of  repairing  pipes 
which,  though  in  fact  private  drains,  are  alleged 
to  be  "  sewers."  In  any  case  where  the  original 
wrongdoer  can  be  found  the  procedure  followed 
by  the  Hampstead  Council  in  this  case  can  be 
adopted,  and  to  this  extent  the  epigrammatic 
statement  "  once  a  sewer  always  a  sewer  "  would 
appear  to  be  no  longer  accurate. 


Wavside  While   there    are   many    rural 

M„„rfic.,«BB(<,     districts      in      which      through 
Advertisements  ,  „  .  & 

and  motor  traffic    is    unwelcome,    on 

"„,„,,„„„  ▼...„<,      account  of  the  burdens  it  throws 
Michelm  Tyres.  ,,      ,       .       ,  ,. 

upon  the  local  ratepayers,  there 

can  be  no  disagreement  between  motorist  and  rate- 
payer with  regard  to  the  disfigurement  of  our 
highways  by  roadside  advertisements.  It  is  quite 
a  mistake  to  assume  that  the  greater  use  now  made 
of  our  roads  must  lead  to  their  abasement  and  dis- 
figurement. As  we  recently  pointed  out,  the 
proper  management  of  railways  has  not  been  found 
incompatible  with  their  development  in  harmony 
with  the  scenery  through  which  they  pass,  and  it 
is  even  more  important  that  all  things  should  be 
done  decently  and  in  order  on  country  roads, 
which,  besides  providing  the  resident  population 
with  a  readily  accessible  means  of  obtaining  plea- 
sure and  recuperation,  play  no  small  part  in 
attracting  American  and  Colonial  gold  to  this 
country.  It  is  therefore  much  to  be  regretted 
that  otherwise  reputable  trading  firms  should  seek 
to  exploit  the  roadside  for  purposes  of  advertise- 
ment, and  we  are  glad  to  note  that  the  customers 
of  one  of  the  chief  offenders  view  their  action  in 
this  matter  with  growing  resentment.  There  are 
three  ways  of  combating  the  evil — namely,  the 
application  of  the  by-laws,  the  keeping  of  a  "  black 
list "  of  traders  not  to  be  patronised,  and,  lastly, 
the  keeping  of  a  "  white  list "  of  unoffending 
traders  whose  wares  are  to  be  given  pi'eference 
whenever  possible.  An  opportunity  of  adding  to 
the  "  white  list  "  now  occurs  as  the  result  of  the 
praiseworthy  action  of  the  Michelin  Tyre  Com- 
pany, which,  the  Automotor  Journal  reports,  has 
"  started  out  on  a  veritable  campaign  of  destruc- 
tion of  its  own  roadside  hoardings,"  and  has  re- 
moved no  fewer  than  1,500  of  them  since  last 
December. 


Do  Slovenly 


It    must    not    be    overlooked 

that  wholesale  traders  are  by  no 
Methods  Pay  ?     means  the  only  off6nders  in  the 

matter  of  roadside  advertisement,  as  local  autho- 
rities not  only  allow  the  exhibition  of  very  dis- 
figuring advertisements  of  local  amusements  and 
retail  shops,  but  are  further  to  blame  in  that  they 
do  not  enforce  the  by-laws  respecting  the  throwing 
of  things  on  to  the  highway,  and  do  not  provide, 
at  reasonable  distances  apart,  proper  accommoda- 
tion for  road  plant  and  materials  used  in  main- 
tenance. The  work  of  surveyors  is  much  hampered 
for  lack  of  the  last-mentioned  provision,  the 
machinery  for  obtaining  which  is  now  available 
under  the  head  of  "  widening."  All  these  matters 
ha^g  together,  for  anything  which  makes  if  seeiM 
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less  worth  while  to  do  things  really  well,  anything 
which  tends  to  abase  the  road,  tends  also  to  bad 
economy,  and,  it  may  be  added,  to  belittle  the 
status  of  those  responsible  for  road  maintenance. 
Further,  it  is  important  that  we  should  remember 
that  what  seems  contemptible  or  rough  will  be 
treated  by  its  users  with  contempt  or  roughness. 
An  untidy  and  rough-looking  road  may  be  efficient, 
but  it  does  not  seem  to  demand  considerate  treat 
ment.  The  genial  hussy  who  comes  to  our  door 
with  clothes-pegs  is  very  efficient,  strongly  booted, 
and  ready  of  tongue,  but  she  does  not  seem  to 
demand,  and  does  not  usually  get,  the  same 
courteous  attention  as  the  village  matron  in  spot- 
less calico  and  with  neatly-braided  hair.  If  road- 
side footpaths  are  made  and  maintained  neatly,  and 
roadside  margins  kept  as  fair  strips  of  turf,  drivers 
of  vehicles  are  likely  to  injure  them  much  less  than 
they  do  when  they  are  ragged  and  uneven,  and 
seem  to  be  regarded  as  unimportant ;  and;  gene- 
rally, the  ''  tone  "  of  driving  depends  a  good  deal 
upon  the  note  which  is  struck  by  the  road.  The 
influence  of  things  done  decently  and  in  order  is 
subtle,  but  it  is  very  real.  By  lowering  the  tone 
of  the  road,  wayside  advertisements  tend  to  the 
chipping  away  of  footpaths  and  the  cutting  up  of 
margins,  and  they  have  the  further  effect  of 
driving  away  the  better  class  of  custom  from  the 
countryside  in  districts  of  great  natural  beauty  or 
rural  charm.  A  few  months  ago  a  certain 
boarding-house,  situated  on  a  beautiful  common, 
was  to  be  recommended  as  a  place  for  visitors  to 
stay  at.  It  is  not  to  be  recommended  now,  for  a 
A-ery  hideous  hoarding,  which  shuts  out  about  6 
square  miles  of  scenery  as  viewed  from  the  adjoin- 
ing load,  has  been  erected  hard  by  the  house  for 
the  display  of  advertisements,  most  of  them  of 
local  enterprises.  This  kind  of  thing  does  not 
pay,  and  no  doubt  the  various  local  "authorities 
which  send  announcements  of  local  attractions  to 
the  Press  will  soon  be  adding  the  phrase,  "  No  dis- 
figuring advertisements  allowed  in  the!  neighbour- 
hood." 


Reinforced 
Concrete. 


At  an  ordinary  general  meet- 
ing of  the  Surveyors'  Institution 
held  last  Monday  evening-,  Mr. 
Percy  J.  Waldram  submitted  a  paper  on  "  Rein- 
forced Concrete,"  into  which  he  succeeded  in 
introducing  many  points  of  novelty  in  regard  to 
a  subject  which  has  received  great  attention  of 
late  at  the  hands  of  technical  writers.  As  might 
have  been  expected,  Mr.  Waldram  avoided  that 
aspect  of  the  subject  which  is  part  of  the  special 
province  of  the  constructional  engineer,  and  his 
paper  was  quite  frankly  written  from  the  point 
of  view  of  the  surveyor.  Thus,  he  deliberately 
refrained  from  entering  into  any  mathematical 
discussion,  save  to  emphasise  the  fact  that  the 
lull  development  of  the  reinforced  concrete 
industry  must  inevitably  be  considerably  hampered 
by  the  incubus  of  tedious  and  intricate  calcula- 
tions. It  is  indeed  a  fortunate  circumstance  that 
most  of  the  necessary  calculations  for  ordinary 
work  are  capable  of  reduction  to  the  graphic  or 
diagrammatic  form,  so  that  the  time  of  the 
designer  may  be  economised  and  his  accuracy 
increased. 

Having  dealt  with  many  practical  points  which 
must  be  borne  in  mind  in  the  actual  work  of 
reinforced  concrete  construction,  Mr.  Waldram 
proceeded  to  sum  up  the  chief  arguments  in 
favour  of  the  use  of  that  material,  and  to  indicate 
some  of  its  disadvantages  ;  and  from  these  general 
considerations  he  deduced  a  list  of  cases  in  which 
it  would  be  likely  to  prove  both  efficient  and 
economical.  Perhaps  the  most  interesting  part 
of  the  paper  was  that  which  dealt  with  the  appli- 
cation of  reinforced  concrete  to  rural  housing 
It  is  evident  that  the  cost  of  a  cottage  built 
entirely  in  this  material  would  be  prohibitive  ;-but 
the  analogy  which  Mr.   Waldram  drew  --between 


an  old  house  having  a  timber  skeleton  filled  in 
with  wattles  and  plaster  or  clay,  and  a  cottage 
having  a  reinforced  concrete  framed  skeleton,  was 
very  ingenious,  and  is,  in  our  opinion,  worthy  of  the 
fullest  consideration. 

The    L.C.B.  ^  lt'i   resPecfc   to   the   county 

and  the  '  surveyorship    of    Limerick,    to 

Limerick  which    allusion    was   made    last 

Appointments.  ueek'  the  county  council  have 
received  a  letter  from  the  Local 
Government  Board  of  Ireland  offering  no  objection 
to  the  proposed  appointment  of  two  county  sur- 
veyors, but  at  the  same  time  slating  explicitly 
that  they  consider  the  salaries  of  £300  a  year  in- 
adequate. "  The  Board  estimate,"  the  letter  con- 
tinues, "  that  the  travelling  expenses  of  a  county 
surveyor  for  half  the  county  would  amount  to 
£100  a  year,  and  an  inclusive  salary  of  £300  a  year 
would  not  appear  sufficient  to  induce  a  thoroughly 
capable  man  to  apply  for  the  position.  The  board 
would  suggest  to  the  county  council  to  offer  an 
initial  salary  of  £400  a  year  in  each  case,  rising 
by  increments  of  £20  every  two  years  to  a  maxi- 
mum, say,  of  £500  a  year."  The  members  of  the 
county  council  received  this  communication  with 
mixed  feelings,  being  on  the  one  hand  satisfied 
that  their  proposal  to  appoint  two  surveyors  had 
met  with  approval,  and,  on  the  other,  embarrassed 
with  the  official  suggestions  that  the  salaries  thej 
offer  are  insufficient.  In  the  circumstances  they 
have  forwarded  the  names  of  the  thirteen  can 
didates  to  the  Local  Government  Board,  and 
requested  that  authority  to  deal  with  them.  The 
board  will  doubtless  accept  this  responsibility 
without  demur,  and  in  accordance  with  the  statute 
regulating  these  matters  will  ask  the  Civil  Service 
Commissioners  to  examine  the  candidates  and 
duly  certify  their  fitness  or  otherwise  for  the 
office.  Next  they  will — still  pursuing  the  line  of 
strict  legality — return  the  county  council's  com- 
pliment by  referring  the  matter  back  to  them 
for  decision.  The  council  will,  therefore,  have 
the  last  word,  except,  it  would  appear,  with  respect 
to  the  question  of  salary,  on  which,  happily  for 
the  officers  to  be  appointed,  the  Local  Govern- 
ment   Board    have    the    power    of    authoritative 

"  suggestion. " 

*  *  * 

,.  _.      .  „         We   give   elsewhere   the   text 

"  The  Surveyor         ,   ,,     °£  .,  ,      , 

of   the   five   propositions   to   be 

submitted  for  discussion  at  The 
SURVEYOR  conference  at  Olympia  on  Saturday, 
the  19th  instant.  Briefly  No.  1  enumerates  that 
every  highway  authority  entrusted  with  the 
charge  of  important  roads  should  have  an  adequate 
engineering  staff;  No.  2,  that  county  surveyors 
should  have  facilities  for  enabling  surveyors  of 
small  districts  to  obtain  through  their  county  sur- 
veyors advice  and  assistance  in  road  difficulties; 
No.  3,  that  highway  surveyors'  reports,  made  for 
the  purposes  of  comparison  in  as  uniform  a  style  as 
possible,  should  be  freely  prepared  and  dis- 
seminated, and  that  such  surveyors  should  be 
enabled  and  encouraged  by  their  authorities  to 
inspect  suitable  work  in  other  districts  ;  No.  4  asks 
for  special  attention  to  the  drainage  from  roads 
of  subsoil  water  as  distinguished  from  surface 
drainage ;  and  No.  5  asks  the  Boad  Board's  assist- 
ance towards  the  definition  by  some  authoritative 
body  of  the  terms  "  asphalt  "  and  "  bitumen  " 
in  then  relation  to  road  engineering.  We  should 
be  pleased  to  hear  at  once  from  those  who  may 
be  able  to  speak  to  one  or  more  of  these  motions, 
with  an  indication  of  whether  they  are  for  or 
against.  Finally,  we  should  like  to  make  it  clear 
that  we  are  not  to  be  considered  as  advocating 
any  of  the  principles  involved  in  the  motions. 
We  have  formulated  them  merely  for  the  purpose 
of  discussion  :  acceptance  or  disapproval  oi  them 
is  entirely  for-the  centered-.    - 
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Storm   Water   Discharge. 

Bv  R.  0.  WYNNE-ROBERTS,  m.inst.c.e.,  f.r.sax.t.,  Consulting  Engineer,  Regina,  and 
T.  BROCKMANN,  dipl.inq. (Berlin),  Civil  Engineer,  Regina. 


It  is  palpable  thai  rain  falling  on  the  surface  of 
the  earth  will  l>e  absorbed  in  some  proportion  to  the 
permeability  of  soil,  &c.  Very  little  rain  will  run 
oft'  sandy  ground,  but  if  the  ground  is  hard  clay  or 
close-grained  rock  more  will  flow  over  the  surface 
and  be  drained  away.  If  the  ground  is  already 
saturated,  most  of  any  rain  falling  upon  it  will  flow 
off  by  gravitation  to  the  lowest  point.  In  the  case  of 
intense  rainfall  the  ground  is  unable  to  absorb  the 
same  proportion  of  water  as  it.  would  if  the  rain  fell 
in  gentle  showers,  and  consequently  a  larger  per- 
centage of  it  is  drained  away. 

Following  this  method  of  reasoning,  it  will  lie  ob- 
served that,  in  the  case  of  towns  with  well-paved 
streets  and  yards,  and  houses  built  closely  together, 
the  storm-water  discharge  will  naturally  be  expected 
to  be  greater  than  where  the  streets  are  constructed 
of  more  absorbent  material,  or  where  the  streets  are 
not  made  at  all.  Where  the  buildings  are  further 
apart  and  the  degree  of  permeability  is  greater  the 
discharge  to  be  dealt  with  will  be  less. 

.Mr.  Wallington  Butt,  in  a  paper  on  the  subject  of 
"  Calculation  of  Storm-water  Discharge,"  which  lie 
read  in  1907,  rightly  stated  that  the  extent  to  which 
a  town  area  has  been  built,  upon  is  in  some  measure 
also  an  indication  of  the  impermeable  area;  in  other 
words,  the  density  of  the  population  bears  some  re- 
lation to  the  area  of  impermeable  surface  in  that. 
district. 

-Mr.  Wallington  Butt  at  the  same  time  submitted 
a  diagram  which  he  considered  would  assist  to  ascer- 
tain this  factor,  and  this  diagram  is  now  reproduced 
for  our  present  purposes.  It  is  well,  however,  to 
point  out  that  the  limitation  of  this  diagram  is  a 
population  of  100  persons  to  an  acre.  Some  towns 
have  a  much  greater  density  of  population  than 
this — for  instance,  in  Manhattan,  New  York,  it 
approaches  1,200  persons  per  acre;  but  where  it  ex- 
ceeds, say,  100,  it  can  be  assumed  that  the  area  in 
question  is  entirely  built  upon,  and  the  factor  will  be 
almost  unity. 

It  is,  of  course,  essential  that  the  drainage  area 
liould  be  divided  into  smaller  districts,  the  number 
of  houses  in  each  district  counted,  and  allowing  a 
certain  number  of  inhabitants  to  each  house,  the 
population  per  acre  is  ascertained,  and  the  diagram 
Fig,  4   will   give   the  coefficient    of  impermeability. 

The  following  comparison  of  German  and  British 
standards   will    he    useful:  — 


i..-u.iaii  classification  ol  areai 


(a)  Area  densely  lmilt  upon 

(t»)  Area  less   densely    built    upon,    will 

larger  yards 
(c)  Area  ha  viog  houses  with  larger  garden) 

and  yards 

(il)  Area  openly  built  upon,  detached  villas 

ic. 
i.     Rural  districts,  with i aiders, meadc 

&c 

(fl  Ptirks,  forests,  fco 


Equivalent 

British 

standard  in 
population 
per  acre. 

Coefficient 
of  imperme- 
ability. 
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RETARDATION. 

In  addition  to  the  foregoing  factors,  which  inriu- 
'  tii  the  manner  in  which  storm  water  i.-  discharged 
from   any   area,  there   is   Mill   another. 

It  the  time  required  for  the  storm  water  to  flow 
from  the  upper  end  of  any  sewerage  system  to  any 
othei  given  point  is  longer  than  the  duration  of  the 
•torm,  then  the  water  from  the  furthermost  limits 
.-.ill  reach  the  latter  point  when  the  water  from  the 
vicinity  of  that  point  has  already  been  drained  off, 
and  thus,  the  whole  area,  in  sui  h  a  case,  will  not  be 
contributor)  simultaneously.  In  other  words,  the 
water  from  the  remotest  parts  of  the  drainage  area. 
owing  to  the  distance  it  has  to  travel  to  the  point  in 
'     ;      trded    from    being  discharged 

at  the  game  time  a-  tie'  water  from  the  part-  near 
the  lower  point,  hence  tin-  term  "retardation."  Mr. 
Baldwin  .Latham,  one  oj  the  leading  British  engi- 
neers, stated  that,  although   rain  fell  m  Manchester" 


for  151  hours  and  10  minutes,  it  took  1,008  hours  for 
the  water  to  flow  off  through  the  sewers,  and  this  he 
attributed   to   an   "extenuation  of  the  flow." 

To  arrive  at  an  appreciation  of  the  influence  of 
retardation  we  may  consider  the  subject  in  the  fol- 
lowing manner:  — 

Let  L  denote  the  length  of  a  sewer,  and  V  the 
mean  velocity  of  the  flow  of  water  in  the  sewer,  then 
if  we  consider  a  small  quantity  of  storm  water  enter- 
ing the  upper  end  of  the  sewer,  the  time  it,  will  take 

to  reacli   the  given   point  or  outlet   will   be  — .    If  D 

denotes  the  duration  of  a  storm,  then  the  total  time 
T  from  the  commencement  of  the  storm  to  the 
moment  when  the  storm  water  will  practically  cease 
to   flow   through    the   sewer   will    be— 

T   equals    T)   +  }t 

That  is,  the  time  for  discharge,  whether  the  water 
flows  in  an  open  watercourse  or  in  a  close  sewer, 
will  be  greater  than  the  actual  duration  of  the 
storm.  But  this  fact  does  not.  warrant  the  sectional 
dimensions  of  the  sewer  being  diminished,  for  such 
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4.    Determination   ok   the   Coefficient 
of  Impermeability. 


a  reduction  is  possible  only  when  the  duration  of  the 
storm  is  less  than  the  time  required  for  the  water 
to   be   discharged   through   the   sewer,   that   is,  when 

D    is    smaller    than     —     or    when     T,     is    greater    than 

V  x  1). 

With  storms  of  great  intensity  and  of  small  dura- 
tion, retardation  will  lake  place  even  in  short 
lengths  of  sewers,  hut  when  the  storm  continues  for 
hours  retardation  will  have  no  influence,  even  if 
the  sewers  are  of  considerable  length.  It  will  depend 
Upon  the  duration  of  the  maximum  precipitation 
assumed  and  on  the  velocity  of  flow  in  any  particu- 
lar sewer  whether  or  not  retardation  will  take  place. 

If  the  drainage  area  is  within  that  part  of  a  city 
which  is  built  upon,  then  V  will  be  determined  solely 
bj  the  inclination  given  to  the  sewer.  The  time  re- 
quired for  the  water  from  the  roofs,  yards,  and  paved 
streets  to  drain  into  the  sewers  will  be  so  short  in 
comparison  to  the  period  Which  the  storm  water  will 
take  to  reach  the  outlet  that  it  can  be  ignored.  In 
the  case  of  rural  districts,  or  openly  built  upon 
areas  of  a  city,  it  will  be  necessary  to  allow  a 
minute  oi  so  for  the  water  to  reach  the  sewers. 

h  an  area  such  as  is  represented  by  Fig.  5  is  con- 
sidered, the  value  of  VxD  for  the  upper  lengths  of 
each  sewer  can  he  computed,  and  then  the  points 
B.C.D.E  will  indicate  the  limits  of  the  area  in 
which  retardation  will  oecur,  and  must  be  taken  into 
account. 

In  most  cases  the  duration  of  a  storm  which  will 
give  rise  to  the  maximum  rate  of  flow  will  be  not 
less  than  20  minutes,  or  1,200  seconds. 
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V  is  usually  greater  than  23  ft.  per  second,  there- 
fore in  sewers  shorter  than  2,500  ft.  to  3,000  ft.  in 
length  retardation  may  be  considered  as  excep- 
tional. 

The  question  will  now  doubtless  be  asked,  What 
will  be  the  effect  or  influence  of  retardation  on  the 
discharge  of  storm  water  ? 

Such  influence  may  be  made  clear .  in  a  simple 
manner  if  we  consider  a  rectangular  area  E,  F,  G,  H 
in  the  accompanying  figures. 

The  line  A  B  represents  the  main  sewer  which 
drains  the  area  bounded  by  the  rectangle  E,F,  G,  H. 
At  the  commencement  of  a  storm  of  duration  D,  the 
water  from  the  vicinity  of  B  will  be  the  first  to 
reach  the  outlet,  and  this  is  represented  by  the 
triangle  HCB,  which  is  shaded  in  Figs.  6  and  7. 
During  the  storm  the  adjoining  area  will  be  drained 
as  indicated  in  Fig.  8.  When  the  storm  ceases,  then 
the  water  from  the  vicinity  of  B  will  cease  to  flow, 
and   this    is    indicated    by    the    unshaded    triangle 


Then    1! 


--G'23  of  the  area. 


Fig.  5. 

HNG  in  Figs.  9  and  10;  the  length  of  the  shaded 
part  is  equal  to  VxD.  When  the  point  C  of  the 
shaded  part  has  reached  the  upper  limit  of  the  drain- 
age district,  then  the  extent  of  the  figure  represent- 
ing the  discharge  will  gradually  diminish  until  the 
last  portion  of  the  storm  water  is  drained  away,  as 
shown  in  Fig.  11. 
Let  Y  denote  the  quantity  of  storm  water  dis- 
charged per  unity  of  drainage  area. 

A  denote  the  extent  of  the  drainage   area. 

a  denote  the  contributory  area, 

then     the     ratio    q  "  a  — •  -  -  R,  the    factor     by     which 

q  X  A       A 

'/xA  has  to  be  multiplied  so  as  to  obtain  the  actual 
quantity  of  storm  water  discharged.  Tin's  factor  is 
called  the  factor  of  retardation. 

Example.— Let  L  equal  12,000  ft..  V  equal  23  ft. 
per  second.  D  equal  1,200  seconds. 

1  =V*D  =  1,200x2-3 

A  L  12,000 

By  the  foregoing  discussion  and  diagrams  it  is 
manifest  that,  in  addition  to  rainfall  intensity,  the 
configuration,  extent  and  shape  of  the  drainage  area, 
ns  well  as  the  velocity  of  flow  in  the  sewers,  are  the 
i  ssential   factors  which  may  cajse  retardation. 

DEAINAGE    AREA    CONFIGURATION. 

It  is  manifest  that  the  permeability  of  a  surface 
must  be  a  question  of  degree,  for  even  dense  clay 
will  absorb  water  if  it  is  given  time.  If  the  drainage 
area  is  very  flat  and  even,  rain  water  will  naturally 
remain  on  the  surface  for  a  longer  period,  and  will 
be  gradually  absorbed,  evaporated  or  drained  away. 
The  time  taken  to  flow  off  the  surface  depends  on 
the  slope  and  general  configuration.  In  a  district 
which  consists  of  hills  and  dales  the  water  will  run 
off  quickly.  Configuration  also  constitutes  an  im- 
portant element  in  the  laying  out  of  storm-water 
sewers. 

EXTENT. 

The  extent  of  a  drainage  area,  as  far  as  retardation 
is  concerned,  is  a  matter  of  importance,  so  far  as  it 
is  a  function  of  its  length;  for  it  will  be  agreed  that 
the  time  required  for  the  water  to  concentrate  at  any 
given  point  will  depend  on  the  distance  it  has  to 
travel,  and,  according  to  statements  already  made, 
the  intensity  of  a  storm  will  vary  inversely  in  pro- 
portion to  the  length  of  the  sewers. 

SHAPE. 

The  shape  of  a  drainage  area  is  another  factor 
which  has  to  be  considered,  for  if  the  area  is  long 


and  narrow  it  will  be  observed  that  the  period  of 
concentration  will  be  greater  than  if  the  area  is  com- 
pact. 

VELOCITY    OF    FLOW    IN    SEWERS. 

The  factor  of  retardation  is  controlled  by  the  velo- 
city of  flow  in  the  sewers,  inasmuch  as  the  latter 
directly  determines  the   time   of   concentration— that 


is,  T  equals 


If  the   sewers  are  laid  with  steep 


grades,  a  larger  drainage  area  will  be  contributory, 
in  a  given  time,  than  if  the  grades  were  made  flatter. 
High  velocities  tend  to  eliminate  retardation,  while 
low  velocities  cause  retardation  to  take  place  sooner. 

GENERALLY. 

It  is  a  matter  of  considerable  importance  that  pro- 
tection should  be  afforded  the  public  against  flooding, 
for,  apart  from  the  disagreeableness  of  such  an  occur- 
rence, it  is  also  a  menace  to  the  health  of  a  commu- 
nity. There  is,  however,  a  limit  to  which  the  engi- 
neer is  justified  in  expending  large  sums  of  money  in 
the  construction  of  sewers  of  such  dimensions  as  to 
be  absolutely  safe  against  flooding  or  gorging. 

If  the  greatest  rainfall  intensity  ever  observed  in 
any  district  is  assumed  as  the  basis  for  calculating 
the  dimensions  of  sewers,  it  may  be  found  that  the 
sewers  will  be  of  such  inordinate  sizes  that  they  will 
rarely  he  used  to  their  full  capacity,  and  be  so  costly 
as  to  be  financially  impossible. 

To  adopt  lower  rainfall  intensities  will  mean  the 
facilitating  of  the  execution  of  such  works;  but  this 


Fig 


may  also  incur  some  liability  caused  by  occasional 
floods.  The  question,  therefore,  for  the  engineer  to 
consider  carefully  is  the  disadvantages  that  may  arise 
by  the  adoption  of  lower  rainfall  intensities  as  com- 
pared with  the  increased  cost  of  larger  sewers. 

In  Germany  about  70  litres  per  second  per  hectare 
represents  the  lower  limit,  but  this,  according  to 
observations  made  in  Berlin,  for  instance,  is  exceeded 
about  five  times  each  year.  To  exceed  150  litres  per 
second  per  hectare  is  recommended  only  in  ex- 
ceptional cases. 

In  districts  such  as  Basel,  where  the  annual  rainfall 
(840  mm.)  is  considerably  greater  than  in  Berlin 
(597  mm.),  a  greater  rainfall  intensity  is  assumed; 
for  instance,  Burkli-Ziegler  considered  125  litres  to 
200  litres  per  second  per  hectare  as  suitable  for  Swit- 
zerland. 

Both  Hawksley's  and  Burkli-Ziegler's  formulae 
were  intended  to  include  all  circumstances  which 
tended  to  diminish  the  discharge.  Subsequent  to 
their  investigations,  it  was  realised  that  the  influence 
of  the  different  conditions  of  impermeability  of  the 
surface  deserved  more  attention,  and  consequently 
other  engineers  introduced  a  separate  coefficient  to 
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cover  that  point.    Following  this  slight  development 

of  the  problem,  however,  German  engineers  have 
more  fully  developed  ihe  important  features  of  the 
factor  of  retardation.  Many  capable  American  engi- 
neers have  endeavoured  to  construct  a  formula  which 
will  be  generally  applicable  for  computing  the  dis- 
charge of  storm  water,  but  they  have  met  with  very 
little  success,  because  they  tried  to  coriibine  the 
heterogenous  factors   affecting   such    discharge. 

Mr.  Lloyd  Davies  and  Mr.  Wallington  Butt  stated 
that  the  maximum  discharge  is  attained  when  the 
duration  of  the  storm  equals  the  time  of  concentra- 
tion. As  the  intensity  of  a  storm  varies  inversely 
with  its  duration,  in  the  case  of  sewers  having  great 
lengths  the  intensity  will  consequently  he  consider- 
ably reduced. 

In  many  instances,  however,  it  is  not  a  storm  of 
long  duration  and  low  intensity,  but  a  storm  of  short 
duration  and  a  great  intensity  which  will  cause  the 
maximum  rate  of  flow  in  sewers,  even  if  only  a  frac- 
tional portion  of  the  area  is  contributory.  For  ex- 
ample, in  a  district  having  an  irregular  shape,  where 
the  area  near  the  outlet  constitutes  the  major  part, 
•hen.  during  severe  storms  the  water  from  that  portion 
will  concentrate  quickly  at  the  lowest  point,  while 
that  from  straggling  and  remote  parts  will  require 
more  time  to  reach  the  same  place.  If,  in  such  a 
case,  the  intensity  is  derived  from  the  time  of  con- 
centration, then  it  will  be  too  low. 

It  also  often  occurs  that  rainfalls  of  high  inten- 
sity and  short  duration  cannot  be  ignored,  as  they 
may  happen  when  the  sewers  are  already  filled  by 
the  run-off  of  the  preceding  rainfall. 

In  an  important  case  it  is  highly  desirable  to  ascer- 
tain which  kind  of  rain  will  give  rise  to  the  maximum 
rate  of  flow.  A  rninfall  of  high  intensity  will  gene- 
rally be  assumed,  and  the  discharge  ensuing  is  to  be 
considered  in  its  different  stages.  This  can  be  effec- 
tively clone  only  by  constructing  flow  areas  as  has 
been  suggested  by  the  late  Prof.  Fruhling,  of  Dresden. 
Such  flow  areas  can  be  drawn  on  squared  paper;  the 
horizontal  lines — abscisse— will  represent  the  time  in 
minutes,  and  the  vertical  lines — ordinates — will  repre- 
sent the  volume  of  storm  water  in  cubic  feet. 

The  method  suggested  by  the  late  Prof.  Fruhling 
will   be  explained  in  the  next  issue. 

(To  he.   concluded.) 


MUNICIPAL  WORK   IN   NORWICH. 


CITY  ENGINEERS  REPORT. 

The  annual  report  of  Mr.  Arthur  E.  Collins, 
m.inst.c.e.,  city  engineer  of  Norwich,  mentions  that 
contract  drawings,  details  and  quantities  have  been 
prepared  and  tenders  invited  for  the  proposed  new 
fish  market  at  Mountergate-street.  Designs  for  cot- 
tages at  the  sewage  farm  have  been  prepared,  and  one 
showing  six  cottages  built  as  a  terrace  has  been  sub- 
mitted for  the  approval  of  the  Local  Government 
Board.  An  amended  design  has  also  been  prepared 
for  a  foreman  engineer's  house  at  Trowse  pumping 
rtation  yard.  Tenders  for  the  latter  have  been  invited. 
Several  small-scale  schemes  have  been  prepared  for 
the  proposed  enlargement  of  the  city  asylum.  At 
the  present  time  a  scheme  for  the  building  of  nurses' 
and  attendants'  homes,  and  the  conversion  of  the 
present  mess  rooms  into  hospital  wards  with  dormi- 
tories over  is  in  hand  for  submission  to  the  Corn- 
in  Lunacy. 
•i  plans,  elevations  and  estimates,  it  is  added, 
have  been  prepared  for  the  proposed  municipal  offices 
to  be  erected  in  St.  Peter-street,  on  the  fish  market 
site. 
The  c  ighting   in   the  twelve   months 

i  by  the  report  amounted  to  £7,203,  the  amount 

expend        t  of  g;is  and  electric  lighting  being 

3  and  £3,995  respectively. 

Mr.  Collins   -tales  that  the  Travis  hydrolylic  tanks 

have   been   regularly   at  work,   and   have  given   him 

entire   satisfaction.     The  plant  for   the   treatment   of 

is  now  installed,  and  is  expected  to  be  soon 

at  work.     Some  1,000  yds.  of  new  concrete  distributing 

sen     constructed,     these    replacing 

channels  dug  in  the  soil   which  were  much   8ubj<    ' 

to  destructive  scour  by  the  effluent. 

h,  which  has  an  area  of  7  906  acres,  and  a 
rateable  valu  has  an  estimated  population 

■.f  123,000.    There  is  a  total  length  of  streed    and  i  *&At 
art     and  ;  atd«  number  676. 


THE   ROAD   BOARD. 


CRANTS    TO    NICHWAY    AUTHORITIES:     TENTH    LIST. 

During  the  months  of  January,  February  and 
March,  1913,  the  Road  Board,  with  the  approval  of 
the  Treasury,  have  made  advances  amounting  to 
£237,199  from  the  Road  Improvement  Fund  to  county 
councils  and  other  highway  authorities  as  follows:  — 

For  road  crust  improvements        £178,098 

For  road  widenings  and  improvement  of 

curves  and  corners 9,106 

For   road  diversions     500 

For    reconstruction    and    improvement   of 

bridges 4,995 

For  construction  of  new  roads  and  bridges  44,500 

The  total  grants  up  to  March  31,  1913,  are  as  fol- 
lows:— 

For  road  crust  improvements        £913,400 

For    road    widenings    and    improvement 

of   curves   and    corners       88,008 

For    road    diversions 24,259 

For   reconstruction    and   improvement   of 

bridges 44,477 

For  construction  of  new  roads  and  bridges  60,578 
Advances  by  way  of  loan  have  also  been  arranged 
to  the  sum  of  £140,060.  In  addition,  further  advances 
amounting  to  about  £1,579,438  have  been  indicated 
to  highway  authorities  towards  works  of  road  con- 
struction and  improvement. 
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ment  of 
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corners 
and  diver- 
sions. 

bridges 
andrecon 
struction 
of  bridges 

Total. 

England. 

£ 

£ 

£ 

£ 

Berkshire     

909 

— 

— 

909 

Cheshire      

15,168 

— 

— 

15,168 

Dorset 

107 

— 

— 

1  7 

Kssex     

— 

452 

470 

922 

Hustings  Co.  Borough    

— 

1,382 

— 

1,382 

Leeds  Co.  Borough  ... 

9,811 

— 

— 

9,311 

London    (Area  of  the  Metro- 

politan Police  District)* 

21,600 

- 

30,000 

51,600 

Monmouth 

4,600 

400 

— 

5,000 

Norfolk 

15,843 

— 

15,343 

Nottingham        ...      .       . 

— 

13,500 

13,500 

Oxford 

7,512 

— 

— 

7,512 

Plymouth  Co.  Borough 

— 

2,000 

— 

2,000 

Salop      

418 

— 

— 

418 

Southampton     

9,753 

52 

— 

9,805 

Suffolk  (East)     

4,500 

— 

— 

4,500 

Suffolk  (West) 

5,000 

— 

— 

5,000 

Sussex  (Rast)     ... 

8,877 

— 

— 

8,877 

Sussex  (West)    

— 

300 

— 

300 

Warwickshire 

— 

500 

— 

500 

Westmorland     

200 

—    - 

— 

200 

Wiltshire     

34,700 

— 

— 

34,700 

Yorkshire  (North  Biding)    ... 

7,589 

861 

— 

8,450 

Walks. 

Anglesey      

— 

86 

— 

86 

Breconshire       

— 

835 

— 

335 

Denbigh       

— 

26 

— 

26 

Glamorgan 

— 

467 

1,000 

1.467 

Merioneth .. 

1,000 

— 

1,000 

Pembroke    

— 

8,084 

— 

2,084 

Scotland. 

Aberdeen     

2,291 

_ 

— 

2,291 

Banff      

2,306 

— 

— 

2,306 

Berwick       

— 

189 

3,111 

3,300 

Dumfries     

2,191 

— 

2,191 

Fifeshire      

961 

89 

— 

1,050 

Inverness     

2,996 

— 

1,324 

1,320 

Lanark 

8,006 

383 

8,389 

Midlothian 

5,000 

— 

— 

.-.,< 

Nairn     

22 

— 

— 

22 

Peebles 

761 

— 

761 

Perth      

567 

— 

567 

Renfrew      

1,150 

— 

— 

1,150 

Boss  and  Cromarty 

1,168 

— 

— 

J, 168 

I  UPLAND. 

Cav.ui     

735 

— 

- 

735 

Down      

263 

— 

9 ) 

353 

Kildare 

124 

— 

— 

124 

King's  County    

1,170 

— 

— 

1,170 

Westmeath 

1,800 

— 

1,800 

*  This  amount  of  £51,600  is  part  of  a  total  sum  of  £'280,000  now  in 
course  of  distribution  in  Greater  London,  and  is  made  up  as  follows: — 
Battersea,  £7,500  ;  Ealing,  £1,100  ;  Hampstead,  £1,001) ;  Holborn,  £1,000  ; 
Hornsey,  £1,000  ;  Poplar,  £10,000  ;  Croydon,  £30,000. 

The  Interim  Report  on  the  Tests  of  Road  Material  at  Sidcup  has  been 
published,  and  can  be  obtained  from  Messrs.  Waterlow  &  Sons. 


Royal  Sanitary  Institute. —  "  The  Open  Spaces 
Policy  and  its  Local  Aspect  "  will  be  the  subject  of 
discussion  at  a  sessional  meeting  of  the  Royal 
Sanitary  Institute  to  be  held  at  Pelham-road  schools, 
Wimbledon,  to-morrow  (Saturday),  at  10.30  a.m. 
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Road  Carpets. 


By   MAJOR   W.    W.    CROSBY,    State  Engineer  to  the  Maryland  Highway  Commission. 


A  locality  or  country  fortunate  enough  a  few  years 
ago  to  possess  a  considerable  mileage  of  well-built 
macadam  roads — such,  for  instance,  as  the  States  of 
Massachusetts,  Maryland,  New  Jersey,  and  as 
England,  Ireland,  Scotland  or  Wales— now  finds 
itself  in  a  rather  peculiar  position. 

Before  the  advent  of  the  motor  vehicle  the  main- 
tenance of  these  water-bound  macadam  roads  was 
easily  and  satisfactorily  accomplished  by  simple 
methods  at  a  cost  of  from  £10  to  £50  per  annum, 
and  when  properly  maintained  such  roads  were 
easily  constructed,  agreeable  to  their  users  and 
abutters,  and  advantageous  from  every  point  of  view. 
Then,  as  motors  began  running  over  these  roads,  an 
early  notice  given  of  their  effect  was  the  rise  and 
offensive  distribution  of  dust.  Comment  expressed 
the  idea  that  the  road  metal  was  fast  being  removed 
from  the  road,  and  distributed  in  finely  divided  con- 
dition over  the  adjoining  property.  Shortly  after- 
ward the  loosening  of  the  road  metal  appeared,  and, 
when  sufficiently  loosened  to  so  permit,  it  was  found 
frequently  to  have  been  piled  in  windrows  along  the 
sides  or  edges  of  the  road  crust,  leaving  pot-holes  or 
ruts  in  its  former  location. 

The  necessity  for  preventives  against  the  dust,  the 
loosening  of  the  road  metal  and  its  dislodgment  was 
quickly  apparent,  and  experimentation  began.  Water 
sprinkled  on  the  dust  temporarily  prevented  its  dis- 
tribution, but  its  effects  were  not  lasting,  and,  aside 
from  the  expense  and  inconvenience  of  sprinkling  as 
often  as  found  to  be  necessary  for  satisfactory  results, 
certain  disagreeable  concomitants  seemed  unavoid- 
able. Excess  in  application  was  an  apparent  necessity, 
and  the  resulting  mud  was  in  many  cases  seriously 
objectionable.  The  effort  was  then  made  to  reduce 
the  mud  nuisance  to  a  minimum,  and  at  the  same 
time  to  prolong  the  effects  of  sprinkling,  by  the 
addition  of  hygroscopic  salts,  such  as  calcium 
chloride,  to  the  water.  In  many  cases  improvement 
resulted,  but  it  was  found  that  with  motor  traffic 
beyond  a  certain  amount,  even  this  treatment  did  not 
prevent  the  loosening  and  dislodgment  of  the  road 
metal. 

At  the  same  period,  oily  liquids  were  tried  in  place 
of  water,  probably  with  the  idea  that  they  would  so 
weight  and  otherwise  affect  the  dust  as  to  prevent 
its  distribution,  and  at  the  same  time  be  longer  in 
evaporating  from  the  road.  In  some  cases  the  results 
of  oiling  were  disastrous.  The  dust,  it  is  true,  was 
prevented  from  forming  clouds  and  being  blown  about 
by  every  passing  breeze,  but  in  place  of  this  there 
was  formed  on  the  road  a  greasy  mixture  which  was 
thrown  up  on  to  goods  by  horses  or  the  wheels,  or 
tracked  by  the  feet  of  persons  into  dwellings.  It 
spotted  everything  it  touched,  and  it  seemed  in  many 
cases  that  "the  last  state"  of  that  road  "was  worse 
than  the  first."  Further,  it  soon  appeared  that  where 
motor  travel  was  at  all  heavy  this  oiling  had  not 
been  effective  against  pot-holing  or  rutting. 

In  other  cases  the  oiling  had  been  attended  with 
most  satisfactory  results.  The  dust  was  suppressed, 
the  road  metal  prevented  from  loosening,  and  the 
pot-holing  and  rutting  consequently  avoided.  It  even 
seemed  that  the  road  surface  had  really  been  im- 
proved in  some  ways.  It  was  smoother  (perhaps,  in 
a  few  cases,  injuriously  so  under  certain  weather 
conditions),  less  noisy,  less  glaring  in  unshaded  spots 
on  bright  days,  and  more  resilient,  apparently,  to 
horses'  feet.  But  further,  and  what  to  many  appeared 
to  be  the  most  important  result,  it  seemed  that, 
coincidentally  with  the  other  good  results,  the  wear  on 
the  metal  forming  the  road  crust  had  been  reduced 
materially  or  even  obliterated  by  the  formation  over 
it  of  a  carpet  composed  of  the  adhesive  portions  of 
the  oil  (or  tar)  and  the  sand,  stone  chips,  or  fine 
material  such  as  the  dust,  found  or  spread  on  the 
road  surface.  This  carpet  took  the  wear  and  thus 
protected  the  road  metal.  As  long  as  the  carpet 
remained  intact  no  surface  wear  of  the  stones  com- 
posing the  macadam  was  possible,  and  little  or  no 
dust  was  formed  from  the  carpet  itself  that  could  not 
be  absorbed  or  held  by  it  for  a  considerable  period. 
Further,  the  presence  of  an  appreciable  carpet  pre- 
vented the  loosening  of  the  stones  of  the  road  crust 
if  it  did  not  actually  increase  their  bond,  and  thus 


the  resistance  to  pot-holing  and  rutting  was  increased 
materially. 

The  advantages  of  a  proper  carpet  were  readily 
apparent,  and  a  way  out  for  the  localities  in  the 
peculiar  situation  first  referred  to  was  opened.  Pre- 
vious to  its  discovery  they  had  faced  the  prospect 
of  being  obliged  to  meet  great  increases  in  their 
annual  expenditures  for  maintenance  with  the  almost 
certain  knowledge  that  when  the  motor  travel  should 
have  increased  beyond  a  certain  figure  there  would 
be  nothing  left  for  them  to  do  but  to  reconstruct 
their  roads,  probably  with  paving  at  a  high  cost,  or 
they  had  to  face  such  immediate  reconstruction  if 
the  increase  in  maintenance  charges  seemed  suffi- 
ciently imminent  and  formidable. 

LIMITS    OF     CARPETING     SYSTEM. 

With  the  possibilities  held  out  by  "  carpeting  "  the 
roads  came,  of  course,  the  questions  of  what  the 
limits  of  such  treatment  were  then,  of  the  possibility 
of  their  extension,  of  the  proper  methods  and  mate- 
rials for  success  within  such  limits,  the  causes  of 
failures  or  dissatisfaction  where  such  had  occurred 
in  practice  with  carpets,  &c.  &c. 

It  was  soon  proved  that  there  were  limits  to  the 
successful  adoption  of  carpeting  methods  for  the  im- 
provement of  macadam  roads,  or  for  adapting  the 
latter  to  withstand  otherwise  destructive  travel.  If, 
as  the  name  implies,  a  "carpet"  is  an  appreciable 
thickness  of  cementitious  material  mixed  with  a 
mineral  or  other  aggregate,  it  naturally  follows  that 
there  may  be  travel  conditions  just  too  severe  for 
support  without  damage  by  ordinary  macadam  and 
yet  not  severe  enough  to  warrant  the  construction 
of  a  "carpet"  on  the  surface  of  the  latter.  In  such 
cases  the  simple  treatment  occasionally — say,  annu- 
ally— of  the  macadam  with  a  proper  oil,  tar  or  pitch 
compound  has  proved  entirely  satisfactory  and 
economical.  In  such  cases  no  appreciable  thickness 
of  carpet  is  formed  on  the  macadam,  and  the  stones 
of  the  latter  still  continue  to  take  the  weaf'tKough 
they  do  not  then  loosen  and  become  displaced  as  they 
would  without  the  pitch  application.  Of  course,  in 
these  cases  a  carpet  could  be  used,  but  until  the 
amount  of  travel  justifies  its  use,  it  often  would  be 
unnecessary  and  not  economical  under  the  local  con- 
ditions. 

On  the  other  hand,  if  we  differentiate  between  a 
mixture  of  pitch  and  grit  made  in,  situ  and  a,  perhaps, 
similar  mixture  made  previous  to  placing  on  tire 
road  surface  and  then  spread  and  rolled  into 
place,  by  referring  to  the  latter  as  a  "  sheet  pave- 
ment" and  limiting  the  application  of  "carpet"  to 
the  former  result,  it  seems  that,  at  present  at  least. 
there  .are  limits  to  the  successful  applications  of 
carpets  to  roads  carrying  heavy  travel.  For  instance, 
if  the  travel  comprises  a  very  large  number  of  hard- 
tyred  vehicles  carrying  extremely  heavy  loads,  it 
has  been  found  that  a  carpet  will  not  prove  economi- 
cal though  a  sheet  pavement  may.  The  trouble  seems 
to  be  that  the  particles  composing  the  carpet  are  not 
of  sufficient  mass  to  resist  disintegration  under  such 
stresses,  nor  to  be  able  to  resist  lateral  displacement 
before  or  after  fracture  under  such  loads,  or  that 
the  proportions  of  the  different  sizes  of  particles 
forming  the  aggregate  are  not  right. 

Again,  it  is  found  that  if  the  proportion  of  horse- 
drawn  to  motor  vehicles  is  too  large,  a  carpet  is 
in  danger  of  destruction  from  being  perforated  or 
picked  to  pieces  by  the  caulks  of  the  horses'  shoes. 
Perforations  allow  water  to  penetrate  and  to  weaken 
the  bond  to  the  macadam,  and  continual  picking  at 
the  carpet  by  the  caulks  breaks  it  to  pieces  unless 
the  rolling  and  compressing  action  of  motor  and 
other  wheels  is  sufficient  to  off-set  both.    . 

The  determination  of  the  exact  limits,  in  terms 
of  travel  units,  to  the  successful  use  of  carpets  is 
not  yet  established.  It  is  affected  by  climatic  and 
other  local  conditions,  by  the  character  of  the  pitch 
employed,  by  economic  factors,  &c,  and  because  of 
the  importance  of  the  economic  factors  and  the  com- 
parative newness  of  the  problem,  even  the  approxi- 
mate determination  must  be  deferred  for  the  .present. 

The  possibilities  of  extending  these' limits  when 
onee— appro-xiinately  determined  will  naturally  be 
clearer  then ;  and  such  possibilities  may  lie  increased. 
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of    course,   by    the   improvement    of    materials    and 

methods  now  being  developed. 

MATERIALS    AND     METHODS. 

The  questions  of  the  proper  materials  and  methods 
to  be  used  in  order  that  successful  carpets  may  be 
had  within  reasonable  limits  for  such  work  are  many 
and  varied,  and  in  so  many  cases  the  decision  is 
so  largely  affected  by  local  considerations  that 
generalisation  is  difficult.  However,  it  may  be  said 
that  the  writer's  experience  with  many  hundred 
year-miles  of  this  work  leads  him  to  state  as  follows: 

(1)  A  12-ft.,  water-bound,  limestone  macadam  will 
not  successfully  support  travel  aggregating  400  units* 
per  average  day  of  ten  hours,  and  where  00  per  cent 
of  the  total  travel  is  that  of  motors. 

(2)  Such  a  road  surface  can  be  made  to  sustain 
such  travel  with  physical  satisfaction  by  a  carpet 
made  with  proper  pitch. 

(3)  An  18-ft..  water-bound,  trap-rock  macadam  is 
incapable  of  sustaining,  without  serious  deterioration 
in  a  few  months,  travel  aggregating  2,500  units  per 
average  day  of  ten  hours,  and  where  00  per  cent  of 
the  total  travel  is  that  of  motors. 

(4)  The  surface  treatment  of  such  a  road  surface 
with  a  proper  cut-back  asphalt  or  a  proper  com- 
pound of  tar  will  enable  it  to  sustain  such  travel 
with  physical  satisfaction. 

(5)  The  use  of  sand  on  top  of  the  pitch  is  open  to 
grave  objections,  and  the  value  of  its  use  before 
spreading  the  pitch  is  questionable,  clean  stone 
chips  of  small  gravel,  free  from  particles  that  will 
not  pass  a  §-in.   mesh,   being  preferable. 

(6)  With  the  use  of  a  proper  pitch,  no  material 
advantage  is  had  by  closing  the  finished  carpet  to 
travel  for  a  period  after  its  construction,  provided 
the  adhesion  of  tyres  to  the  surface  is  prevented  by 
watering,  spreading  an  excess  of  grit,  or  other  means. 

(7)  The  construction  of  a  carpet  on  a  macadam 
adds  immaterially  to  the  supporting  power  of  such 
macadam,  except  as  it  may  increase  its  ability  to 
protect  the  foundation  by  shedding  water. 

(8)  The  successful  thickness  of  a  carpet  is  that  but 
slightly  in  excess  of  the  height  of  the  larger  sized 
particles  of  the  grit  used,  and  the  maximum  success- 
ful thickness  is  not  over  1  in.,  but  generally  nearer 
iin. 

(9)  Better  results  are  secured  from  applications  of 
the  pitch  hot  and  under  pressure  than  from  cold 
gravity  applications. 

(10)  Where  the  quantity  of  pitch  to  be  applied  is 
to  exceed  one-third  of  a  gallon  per  square  yard, 
better  results  will  be  obtained  by  making  two  or 
more  applications  of  it. 

(11)  For  pitch  carpets,  a  pitch  compound,  to  be 
satisfactory,  should  show  at  least  the  following  cha- 
racteristics:— 

(a)  It  should  flow  freely,  though   not  excessively 

so,  under  the  conditions  of   applications. 

(b)  It  should   show,   after  evaporation    at  105  deg 

Cent,  for  twenty-one  hours  (20  grammes  in  3-|-in. 
dish)  a  percentage  of  residue  neither  above  nor 
below   certain    limits,    dependent    upon    local 
conditions,   and   this  residue   should    show    a 
penetration  of  not  less  than  10  at  4  deg.  Cent., 
nor    more    than    200   at   25  deg.  Cent.    (No.    2 
needle,  100  grammes  5  sec). 
(e)  The   naphtha   soluble  portions   of   the   residue 
above  mentioned  should,  when  evaporated  on 
glass,     show     themselves     to     be     decidedly 
adhesive. 
(4)  The     amount     of     "free   carbon"   present  in 
tar  compounds  should  be  less  than   a  maxi- 
mum   percentage    of    the    fraction     distilling 
between  225  deg.  and  300  deg.  Cent.,  the  figure 
for    this    maximum    hebig     dependent     upon 
local  conditions. 
C12)  The  best  grit  for  carpets  is  clean   stone  chips 
or  pea  gravel,   free   from   more   than   20  per   cent  of 
fine  materials,  that  will  pass  a  J-in.  screen. 

(1.3)  For  the  sake  of  uniformity  in  spreading,  the 
mechanical  application  of  the  grit  is  preferable  to 
manual  application,  even  at  the  expense  of  some 
waste  of  material. 

Failures    frequently    teach    more    than     so> 
And  under  their  consideration  may  perhaps  be  mo  * 
impressively  discussed  their  causes. 

(14)  A  poor  foundation  frequently  explains  the 
failure  of  any  pavement  or  road  crust.  The  best 
carpet  can  do  no  more  to  remedy  a  poor  foundation 
than  by  aiding  to  prevent  water  reaching  the  latter. 

•For  explanation  of  "Factors"  used,  see  "A  Pimpllfication  of 
Traffic  Censuses  for  Purpose  <■{  Comparison."  Thi-  Bdbtetob,  Marcli 
lOtn,  Wll,p.  86*. 


(15)  Complaints  of  excessive  slipperiness  on  car- 
peted roads  are  often  heard,  and  these  are  most  fre- 
quent perhaps  where  old  macadam  roads  have  been 
so  treated.  With  the  smoother  surface  of  the  carpet, 
less  crown  than  ordinarily  supplied  on  a  macadam 
is  necessary  or  desirable  for  drainage  purposes.  But 
as  the  carpets  were  applied  to  these  old  roads,  in 
many  cases  without  the  reshaping  of  the  macadam, 
the  completed  work  has  excessive  crown.  This  is 
conducive  to  sideslip — the  thing  objected  to.  Where 
the  cross-section  is  planned  for  the  presence  of  a 
carpet  and  the  proper  crown  so  provided,  carpeted 
roads  are  not  objectionably  slippery  unless  a  pitch 
is  used  which  becomes  too  hard  at  low  temperatures. 
(See  lib.) 

(16)  A  carpet  will  not  prove  satisfactory  that  varies 
greatlv  from  a  uniform  thickness  or  composition.  If 
potholes  and  ruts  exist  in  the  old  road  it  is  useless 
to  attempt  to  remedy  them  by  simply  carpeting  the 
surface.  The  necessary  repairs  must  first  be  made 
and  the  carpet  appliedj  the  results  being  directly 
proportionate  to  the  surface  condition  of  the  road 
carpeted. 

(17)  A  carpet  must  have  appreciable  thickness,  and. 
within  limits,  the  greater  the  travel  the  thicker  the 
carpet  needed.  Successful  carpets,  even  with  Hark! 
travel,  can  seldom  be  made  with  less  than  \  gallon 
pitch  per  square  yard. 

(18)  A  pitch  compound  which  does  not,  "set  up" 
or  harden  rapidly  and  sufficiently  to  a  certain  degree 
(see  116).  will  not  produce  a  satisfactory  carpet,  nor 
will  a  pitch  that  is  too  greasy  in  character.  The 
former  will  lie  objectionable,  as  were  certain  oil  treat- 
ments referred  to,  and  the  greasy  pitch  will  produce 
a  carpet  that  will  shift  about  under  traffic,  add  to 
the  effort  required  for  hauling  over  it.  and  probably 
emulsify  in  wet  weather  into  intensely  disagreeable 
mud.  A  layer  of  this  mud  on  the  surface  of  even  a. 
good  macadam  road  frequently  seems  to  be  the  cause 
of  the  whole  road  'going  to  pieces."  or  of  its 
"bottom  dropping  out"  during  an   open    winter. 

(19)  "Cut-back"  pitches,  far  from  being  objection- 
able when  properly  compounded,  are  frequently  most 
desirable  for  carpeting  work,  but  their  composition 
should  be  most  carefully  limited.  Many  failures 
have  been  due  to  the  use  of  compounds  improperly 
made  by  the  addition  of  the  wrong  light  fractions  to 
poor  or  even  good,  hard  pitches. 

(20)  One  of  the  most  frequent  causes  of  failure  of 
carpets  comes  from  lack  of  proper  adhesiveness  on 
the  part  of  pitch  compound.  A  greasy  pitch  com- 
pound is  seldom  sufficiently  adhesive,  nor  is  one 
which  fails  to  pass  the  setting-up  test.  Unless  the 
adhesion  of  the  carpet  to  the  base  is  good,  the  carpet 
will  be  worn  loose,  and  then  easily  destroyed,  as  its 
bodv  by  itself  is  light. 

(21)  The  cohesiveness  of  the  carpet  body  depends, 
of  course,  largely  on  the  adhesiveness  of  the  pitch 
compound.  But  the  adhesion  may  be  practically 
destroyed  (and  the  cohesion  of  the  carpet  body  also) 
by  the  use  of  the  pitch  compound  on  a  dirty  or  dusty 
surface,  or  with  materials  containing  too  great  a 
proportion  of  fine  material.  The  presence  of  mois- 
ture may  with  some  pitch  compounds  also  produce 
a  similar  effect.  Ordinarily,  however,  the  presence 
of  a  moderate  amount  of  moisture  has  not  nearly  so 
bad  an  effect  as  the  presence  of  a  small  amount  of 
fine  stone  dust  ("flour"),  or  similar  material.  Indeed, 
with  some  materials  drenching  the  road  surface  with 
water  previous  to  applying  the  pitch  compound  is 
reported  to  be  advantageous.  Many  failures  in  car- 
peting have  been  traceable  to  the  use  of  the  old  worn- 
out  dust  from  the  road  surface  in  place  of  suitable 
clean,  fresh  grit. 

(22)  Some  apparent  failures  with  carpets  have  been 
so  classified  simply  because  of  impatience  on  the 
part  of  those  in  charge  of  the  work.  It  frequently 
happens  that  a  first  attempt  does  not  produce  the 
result  desired  or  anticipated,  and  a  failure  is  re- 
corded when  a  second  attempt  would  have  produced 
entire  satisfaction.  New  carpets  sometimes  seem  to 
scale  or  flake  badly  from  the  old  road  surface. 
Prompt  patching,  followed  (where  a  properly  light 
application  was  first  made)  by  a  second  coat,  fre- 
quently   results   in   a    most   satisfactory   surface. 

The  successful  use  of  carpets  for  the  protection  or 
improvement  of  macadam  roids  has  been  so  great 
that  its  development  for  other  situations  has  fol- 
lowed. The  noisiness  .of  brick  pavements,  and  even 
of  stone  block,  the  slipperiness  of  brick,  stone  and 
wood-block  pavements,  and  many  of  the  inherent 
defects  of  concrete  as  a  pavement,  have  often  been 
i  educed  or  cured  by  the  use  of  a  proper  carpet,  and 
the    ati  faction  with,  or  advisabilit;    ot    each  of  the 


April  11,  1913. 


AND    COUNTY    ENGINEER. 


599 


urfaces  mentioned  thus  greatly  increased,  to  say 
nothing  of  any  economy  in  the  use  of  the  carpet  by 
the  resulting  prolongation  of  life  in  the  more  expen- 
sive pavement.  From  the  experience  of  the  writer, 
lie  believes  that,  especially  in  cases  where  consider- 
able well-built  water-bound  macadam  exists,  but  now 
needs  protection  from  motor  traffic,  the  system  of 
carpeting  such  roads  or  streets  is  most  worthy  of 
deep  consideration,  and  that  those  authorities  such 
as  the  British  Road  Board,  who  apparently  have 
carefully  and  earnestly  applied  themselves  to  this 
subject,  have  acted  wisely. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


NORTHERN    DISTRICT    MEETING    AT    WALLSEND-ON-TYNE. 

At  the  meeting  of  the  Northern  District  of  the  insti- 
tution, held  in  the  Town  Hall,  Wallsend-on-Tyne,  on 
Friday,  March  28th,  there  were  present  Messrs.  J.  W. 
Moncur  (in  the  chair),  .).  Uavison  (Morpeth),  G. 
Gregson  (Durham),  T.  Gregory  (Newburn),  J,  W.  Hol- 
brook  (Houghton-le-Spring),  J.  T.  Pegge  (Durham1), 
G.  W.  Ayton  (Chester-le-Street),  J.  H.  Mole  (Chester- 
le-Street),  Jas.  Jameson  (Ponteland),  Lionel  Simpson 
(Barnard  Castle),  T.  S.  Dight  (Durham),  J.  R.  Ma< 
Milieu  (Earsdon),  Leonard  Tait  (Morpeth),  M.  T.  Mac- 
Millen  (Whitley),  W.  T.  Weir  (Howden-on-Tyne),  R. 
Harper  (Chester-le-Street),  H.  H.  .\T.  Smith  (Wallsend), 
John  Blench  (Wallsend),  E.  C.  Tomkins  (Middles- 
brough). J.  Scott  Weir  (,Jarrow-on-Tyne),  M.  G. 
Martinson  (Newcastle),  \\ .  Johnson  (Wallsend),  J. 
Jackson  (Wallsend),  K.  E.  Womphrey  (Wallsend),  (i. 
Sellings  (Wallsend),  11.  Atkinson  (Newcastle),  K. 
Davison  (Morpeth),  A.  .1.  Rousell  (.Whitley),  Root. 
MeKallar  (Wallsend),  T.  Harker  (Chester-le-Street >, 
W.  Bean  (Longbenton),  J.  L.  Holbrook  (Houghton-le- 
Spring),  W.  B.  Thomas  (Southwick),  T.  H.  Bryee 
Hennibique  (Newcastle),  H.  Beaty  (Ashington), 
Councillors  Alderman  Gen.  Elliott  (Wallsend),  Alder- 
man John  Hanlon  (Wallsend),  T.  G.  Morpeth 
(Wall-end).  Thos.  Anderson  (Wallsend).  R.  M.  Ander- 
son (Wallsend),  G.  Hill  (Wallsend),  J.  Hall 
i  Wall-end),  A.  Taylor  (Wallsend),  Hugh  Murphy 
(Willington),  W.  S.  Kirkley  (Wallsend),  H.  W. 
Clothier  (Wallsend)  and  John  Robinson  (lion,  dis- 
trict secretary). 

At  the  conclusion  "i  the  meeting  a  visit  was  paid 
to  the  Newcastle  electric  power  station  at  Carville, 
and  to  the  ferro-concrete  bridge  over  Burns  Close, 
after  which  the  members  and  their  friends  were  enter- 
tained to  tea   by  the  Mayor  and  Corporation. 

The  Chairman  (Mr.  Moncur),  in  proposing  a  vote 
of  thanks  to  the  Mayor  and  Corporation  for  their 
kindness,  expressed  the  great  satisfaction  that  it  had 
given  everyone  to  visit  Wallsend.  He  considered  that 
Wallsend  was  one  of  the  most  progressive  and  rising 
towns  of  the  times.  Thanks  were  also  due  to  Mr. 
Cusworth  and  Mr.  Jackson,  of  the  Newcastle  Electric 
Power  Company,  for  their  kindness  in  showing  the 
members  round  the  power  station;  to  Mr.  Little, 
manager  of  the  tramway  company,  for  placing  special 
cars  at  their  disposal;  and  to  Mr.  Atkinson  for 
attending  and  explaining  the  construction  of  the 
llennebique  ferro-concrete   bridge  over  Burns  Close. 

Mr.  John  Davison  (Morpeth),  in  seconding  the 
vote  of  thanks,  said  that  the  meeting  had  been  one 
of  the  most  instructive  they  had  held  for  some 
time. 

Mr.  Geo.  Elliott,  the  Mayor  of  Wallsend,  in  re- 
sponding, said  it  was  a  great  pleasure  both  to  himself 
and  his  colleagues  to  entertain  the  members,  and  to 
have  the  opportunity  of  exchanging  views  with  them. 
The  outside  public  seemed  to  think  that  Wallsend 
was  a  town  of  little  importance.  They  themselves, 
however,  thought  the  town  was  of  very  considerable 
importance.  The  Newcastle  electric  power  station 
was  the  largest  power  station  in  the  country,  and 
the  corporation  were  very  proud  of  their  ferro-con- 
crete bridge,  which  would  be  the  means  of  developing 
the  town  very  considerably.  The  population  of 
Wallsend  in  1871  was  4,000,  in  1881  6,000,  and  in  1912 
45,000.  They  were  most  ambitious  to  be  made  a 
county  borough,  and  they  were  pretty  well  assured 
that  when  they  made  application  the  county  council 
would  not  oppose  them.  He  hoped  the  members  and 
their  friends  would  cany  away  pleasant  recollections 
of  their  visit. 

Mr.  Little,  of  the  tramway  company,  said  that  it 
had   given  them   great  pleasure  to   put   special    cars 


at  the  disposal  of  the  members,  and  he  trusted  that, 
the  visit  had  been  a  pleasant  one. 

Mr.  Jackson,  assistant  manager  to  the  Newcastle 
Power  Company,  said  that  they  gladly  welcomed  the 
members  to  their  works,  the  development  of  which 
had  been  very  rapid.  Thej  commenced  in  1889  with 
a  small  power  station  at  Newcastle.  This,  in  1900, 
was  found  to  be  too  small,  and  a  power  station  was 
built  at  Wallsend  which  again,  in  1904,  was  aug- 
mented by  the  present  large  power  station  at  Carville, 
and  they  were  continuing  to  extend  by  building  other 
power  stations  throughout  the  Northern   Counties. 

Mr.  George  Greoson  (Durham)  proposed  a  vote 
of  thanks  to  Mr.  Hollings  for  the  trouble  he  had 
taken  in  drawing  up  the  programme  and  assisting 
to  entertain  those  present.  He  was  sure  that 
Wallsend  Corporation  were  to  be  congratulated  upon 
having  such  an  aide  surveyor. 

Mr.  G.  Hollings,  in  acknowledging  the  vote  of 
thanks,  said  that  it  was  a  pleasure  to  welcome  the 
institution,  especially  when  he  was  so  warmly  sup- 
ported   bj    the  Mayor  and  Corporation. 


A  NEW  SYSTEM  OF  STREET  REFERENCE. 

The  difficult]  so  often  experienced  not  only  by 
strangers  in  hut,  as  often  as  not,  by  the  residents 
of  large  cities  and  towns  in  ascertaining  the  locality 
of  a  particular  thoroughfare  has  resulted  from  time 
to   time   in   the   production   of  quite  a  crop  of   maps 

and  handl ks  which,  while  excellent  in  their  way, 

aii'.  in  a  good  many  instances,  not  without  their 
drawbacks.  The  trouble  incidental  to  the  consulta- 
tion of  a  map,  in  particular,  is  he-t.  appreciated  by 
anyone  who  has  attempted  the  feat  on  a  windy  day. 
Directories,  of  course,  can  be  referred  to  for  the 
desired  information,  bu1  these  are  too  frequently  not, 
available  when  required,  and  the  assistance  of  a 
passer-by,  with  the  attendant  risk  of  misdirection, 
is   then  the  only   alternative. 

It  would  ^eeiii.  however,  thai  a  golution  of  the 
problem  is  likely  to  be  provided  by  a  system,  remark- 
able alike  for  its  ingenuity  and  simplicity,  which  has 
been  brought  to  our  notice  by  Mr.  W.  0.  Aves,  91 
Dyne-road,  Brondesbury,  N.W.  In  this  all  the 
thoroughfares  of  London,  in  their  sequence  from  a 
central  poinl  to  their  suburban  limit,  are  tabulated 
under  a  number,  and  thus  shown  -  at  least  to  the 
Londoner—immediately  convey  to  the  eye  their 
approximate  topographical  position.  All  branch 
streets  running  from  them  are  indexed  under  the  same 
number,  and  the  number  of  the  comer  building  in 
the  thoroughfare  by  the  side  oi  which  it  turns  off 
is  also  given.  All  rear  and  subsidiary  streets  are  also 
indexed  by  the  same  governing  numbers,  so  that  in 
all  cases  the  better-known  main  arteries  are  used  as 
the  key  reference.  As  an  example  of  the  directness 
of  the  method,  ami  the  connecting  reference  with 
main  thoroughfares  which  the  system  affords,  the 
(ion  streets  ..i  one  important  urban  district  require 
but  37  key  references,  and  the  introductory  issue 
proposed  for  "  London,  within  and  beyond,"  to  con- 
tain entries  of  at  least  20,000  streets  and  buildings, 
will  necessitate  only  from  750  to  800,  and  yet  cover 
every   thoroughfare  of  any  considerable  length. 

The  inventor  has  constructed  a  mechanical  arrange- 
ment for  attachment  in  public  positions  in  co-opera- 
tion with  the  borough  authorities,  from  the  officials 
of  which  he  has  already  received  several  most  en- 
couraging letters  commenting  on  the  utility  of  the 
system.  This  takes  the  form  of  a  metal  box  about 
10 in.  by  I2in.,  having  a  glass  front  and  containing 
a  revolving  scroll  upon  which  is  printed  the  index, 
another  scroll  containing  a  list  of  the  thoroughfares. 
The  device  is  quite  easy  of  operation,  and  the  cost  of 
its  installation  should  not  exceed  a  few  shillings  in 
each  ease. 


An  Appreciation.  —  Mr.  Walton  Maughan,  of 
Coventry,  consulting  engineer,  technical  author,  and 
ton.  examiner  for  the  Institution  of  Municipal  Engi- 
neers, writes  us:  "Congratulations  re  your  'Commg- 
of-Age,'  'Special  Roads,'  ana  'Annual'  issues.  The 
Surveyor  was  largely  instrumental  in  my  becoming 
'  a  surveyor,'  as  is  shown  by  a  treasured  copy  of 
the  '  Nineties,'  from  which  I  cut  an  advertisement 
for  a  pupil  when,  as  a  very  humble  railway  clerk,  1 
had  saved  up  enough  to  article  myself  to  a  member 
of  the  profession." 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


X.— The    Annual    Estimates, 

Can  1  go  into  the  estimates  now?  Well,  we  ran 
make  a  start  anyway;  I  suppose  you've  all  the 
figures  ready,  Mr.  Cheale  ?  That's  good.  Let  me  see, 
it's  the  first  time  you've  had  a  go  at  'em,  isn't  it  ? 
Yes,  it  is  unlucky  that  Mr.  Smith  should  have  been 
taken  ill  ait  such  a  time,  but  it  can't  be  helped,  and 
I  daresay  we  can  manage  it  together  all  right. 
We'll  take  highways,  first.  Now,  what  've  you  put 
down  for  materials  ?  First  item:  Six  hundred  tools 
of  granite  ?  Hum— you're  sure  that  '11  be  enough  ? 
You  think  so  ?  Oh,  that's  not  the  least  little  bit  of 
use.  Certainty's  the  only  thing  in  these  cases.  Yes, 
I'll  have  a  look  a.t  the  details.  They  seem  right 
enough.  Bit  shout  on  the  Lan  don-road,  aren't  you? 
No  ?  Well,  I  suppose  you  know  best,  as  you've  just 
been  over  the  ground.  First  item,  then :  Eight 
hundred  tons  of  granite.  Eight  hundred,  I  said. 
Six  ?  Six  is  your  figure  ?  Quite  so.  and  it's  mine, 
too,  but  then  we  must  have  six.  Five  hundred  or 
four  hundred  and  fifty  'd  put  us  in  a  hole,  wouldn't 
it?  We  should  be  short  on  every  job,  and  then 
there'd  be  the  deuce  to  pay. 


Six  ?  Yes,  I  know;  but  can't  you  see  that  if  we  aisk 
for  six  we  shall  only  get  five,  or  possibly  even  four 
hundred  and  fifty  ?  Committees  have  a  kind  of  un- 
written law  to  the  effect  that  they  must  always 
knock  down  the  surveyor's  estimate.  They  don't 
know  anything  about  the  work  ?  Of  course  not,  and 
that's  the  very  reason  they  do  it.  To  accept  the 
figures  would,  they  think,  be  a  confession  of 
ignorance.  Mr.  Crimson's  a  very  worthy  man,  and 
makes  an  excellent  chairman  of  the  Highways  Com- 
mittee, but  he's  tarred  with  the  same  brush  as  the 
rest  of  'em,  and  I'd  stake  my  reputation — and  I  have 
one,  mind  you,  Mr.  Cheale,  which  is  more  than  every- 
one can  say— that  he'll  do  what  he  always  has  done, 
and  that  is  cut  my  figures  down  just  to  show  he 
knows  something.  "  A  hundred  and  twenty  tons  for 
Lan don-road  "  (I  can  hear  him  saying)  ?  "  Why,  Mr. 
Stockforth,  I  was  over  the  a-oad  only  yesterday,  and 
it's  in  really  excellent  condition.  Surely  you  have 
overestimated" — and  so  on,  and  so  on.  To  come  to 
the  point.  If  I  ask  for  six  I  get  five— if  I  ask  for 
eight  I  get  something  over  six,  which  leaves  me  fifty 
tons  or  so  to  play  with.  I  can,  nay,  I  shall,  demur 
at  every  attempt  to  cut  my  figures;  and  then  when 
I  have  had  my  say,  and  things  are  getting  a.  bit  hot, 
I  can  gracefully  give  way.  "Well,  gentlemen,  knock 
off  a  hundred  tons  .and  I'll  do  my  best,  only  don't 
blame  me  if  the  roads  are  not  quite  up  to  the  mark 
next  winter." 

#  #  *  # 

The   roads   will,   T    needn't  say,   be   well    up   to    the 

mark,   for  I   shall   get   all  I   want  and    a    bit   more. 

Tricky  ?    Yes,   and    one   has    to    be     tricky    in    this 

world.     After  all,  I'm  responsible  for  the  maintenance 

of  the   highways,  and   I   can't  maintain    'cm   without 

material.    So  I  must  get  what  I  require,  by  hook  or 

by  crook.     I'm  saving  the  ratepayers'  money,  whereas 

if   I   allowed   myself  to    run    short    the    roads   'd    be 

I  year  after  year,  and  then  the  council  'd  have 

t   reconstruction    expenses   and   all    that    sort 

of    tiling.     Councillor-    are    very   much   like    children, 

Mr.    Cheale,    as   you'll   find    out    when    you    get     into 

more   direct  touch    with    them.     They    want    tin 

ing    and    coaxing.      Rougih    measures    aren't    of    the 

least   nse.     Let   'em    think   they're   having   their    way 

and  get   your  own— that's  how  /  do  it.     But  all   this 

is   beside   'lie  mark.    Eight  hundred  tons,  that's  the 

requirement,  and   now  for  the  ortbar  items.    To  -save 

we  go  any  further,  just  add  33  per  cent 

to  all  the  figure,  for  materials.     We  can  then    -;u    I;. 

!    25    per   cent    reduction,  and  anything   below 

-'of    or  thereabouts— '11   be  to   our 

idvantage.     Learning    something?    Y<       and 

you'll   find  it  jolly  useful  when  you  get,  a  oh 

\nd  remember  one  ifching — I  may  a 

off  my  chest  now— ncveT  play  the  new  broom. 

Make  no  clean    sweeps.     Keep   your  end   up;    but    go 

steady.    Do  your  weeding  quietly,  but,  unobtru         I 

Try  the  root   and   branch   game  and  you'll  find  your- 


self left  with  nothing.  I  know  a  man — but  there,  I'll 
tell  you  that  another  day. 

»  #  *  # 

I'm  really  afraid  1  can't  do  with  a  ton  less,  gentle- 
men. Eight  hundreel's  the  rock  bottom  figure.  You 
see,  the  estimates  have  been  cut  down  year  after  year, 
and  a  hundred  tons  one  year  and  a  hundred  and  fifty 
another,  and   so   on,   means   a  lot.    The   roads  have 

heen  starved  in  many  eases,  and In  very  good 

condition,  Mr.  Chairman  ?    Quite  so — I  agree;  but 

Then  how  can  they  be  starved  ?  That's  just  where 
/  come  in,  gentlemen.  With  a  minimum  of  material 
I've  managed  to  provide  for  a  maximum  of  wear; 
but  the  breaking  point's  been  reached.  Judicious 
surfacing  and  patching  can  do  a  lot,  and  I'm  proud 
to  say  that  there's  not  a  bit  of  bottoming  showing 
anywhere;  but  it  can't  last.  Why,  I'll  warrant  there's 
not  an  inch  of  stone  above  the  foundation  in  places ! 
And  I  needn't  tell  you  the  new  traffic's  playing  havoc 
with  the  best  lengths  we've  got.  Yes,  eight  hundred 
tons  is  little  enough — a  ton  less  means  a  score  of 
weak  spots.  Landun-road  ?  Oh,  an  excellent  piece 
of  road — on  the  surface.  If  any  of  you  gentlemen 
can  spare  an  hour  to-morrow,  I  shall  be  pleased  to 
meet  you  and  show  yen  exactly  the  condition  of 
the  road.  I'll  have  a  man  with  a  pick,  and  we'll 
open  up  a  bit  hare  and  there — just  a  few  small  trial 
holes.  It's  solid  fact,  and  I  tremble  to  think  what  'd 
happen  if  we  had  another  week  or  two  of  that  heavy 
motor  traffic  that  we  had  last  June.  The  road  'd 
simply  fall  to  pieces. 


Of  course  I'm  in  your  hai.ds,  sir.  If  the  committee 
decide  to  cut  my  figures  down  I  must  do  the  best 
I  can,  only  don't  blame  me  if  anything  goes  wrong. 
Seems  a  large  amount  ?  It  is  a  large  amount — I  agree 
entirely — but  it's  no  more  than  is  absolutely  necessary. 
Knock  off  a  hundred  tons  ?  Try  my  best  without  ? 
Beally,   Mr.    Chairman,   I   don't  know  what  to   say. 

You  see You'll  accept  responsibility  ?    Yes,  but 

— you'll  excuse  me  saying  so — it's  bound  to  reflect  on 
me  in  the  end.  I've  the  responsibility,  after  all,  and 
I  can't  shift  it,  and  if  I  don't  keep  the  roads  up 
to  the  mark  the  blaime  must  fall  on  my  shoulders. 

I   should  like  to   meet  you    on    the    matter,  but 

Look  here,  gentlemen,  say  fifty — take  off  fifty  tons, 
and  111  do  my  best.  Keally.  it's  a  serious  thing  for 
me  or  I'd  give  in  at  once.  Must  cut  it  down  by  a 
hundred  at  least?  Well,  if  you  say  "must,"  there's 
an  end  of  it,  and  I  must  alter  the  figure  to  seven 
hundred.  But,  gentlemen — I  really  must  ask  you 
this — should  I  by  chance  require  a  few  tons  more 
during  the  year,  I  trust  you'll  see  your  way  to  grant 
them.  As  I've  said,  I'll  do  my  best;  but  should  I 
run  short Thank  you,  Mr.  Chairman.     The  next 

item  is 

*  #  *  # 

Ah,  good  morning,  Mr.  Smith.  Glad  to  see  yon 
back,  and  hope  you  feel  fit  again.  You've  had  a  rough 
turn.  Yes,  it  was  awkward  just  at  estimate  time; 
but  I've  managed  all  right.  Cheale  didn't  do  so 
badly,  only  he  cut  things  a  bit  fine.  How  did  I 
get  on  with  the  committee  ?  Oh,  about  the  same 
as  usual.  Added  thirty-three  to  Cheale's  figures,  and 
got  only  about  twelve  and  a-half  knocked  off;  so  we 
haven't  done  so  badly.  Much  trouble  ?  No ;  the 
same  rigmarole.    Talked  to  'em,  you  know — gave  way 

gracefully  when  I  saw  I'd  been  obstinate  enough 

There,  I  needn't  tell  you — you  haven't  been  deputy 
here  for  the  past  five  years  without  knowing  as  much 
about  it  as  I  do.  Now,  I  want  the  roads  really  well 
done  this  year.  They're  all  in  good  condition,  and 
they're  to  be  kept  up  to  it.  We've  plenty  of  material, 
thank  goodness,  and  we  needn't  fear  the  heaviest 
traffic.  Tell  Gunn  I  would  like  to  run  round  the  dis- 
trict, with  him  before  he  starts  any  work;  but  there, 
it's  early  days  to  talk  about  starting.  You'll  have  to 
hop  around  now,  Mr:  Smith.  Things  are  sadly  in 
arrear.  I've  done  my  best;  but  two  men's  work  is 
a  bit  too  much.  Keally,  Mr.  Smith,  I  wish  you'd  get 
over  that  irritating  habit  of  smiling  at  the  wrong 
time.  You  can't  help  it  ?  I  know  you  can't  help  it, 
but    it's    beaslly   annoying  all  the   same.     By-the-by, 
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AND    COUNTY    ENGINEER. 
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d:'d  you  hear  that  Jubber's  bringing  ins  action  ?  Yes, 
he  is,  and  the  council's  going  to  brief  counsel.  It's 
going  bo  be  an  c.vnwnsive  job,  and  all  for  the, sake  of 
a  few  pounds.  Who'll  win  ?  Good  heavens,  Mr.  Smith  ; 
why  the  lawyers,  of  course!  Surely  you  never  beard 
'i  either  t>i  the  parties  to  an  action  getting  anything 
out  of  it? 


CORRESPONDENCE. 

For  every  ill  beneath  the  sun 
There  is  some  remedy  ot  none  ; 
If  there  be  one,  resolve  to  find  it  ; 
//  not,  submit,  and  never  mind  it. 

—  j?KON.,r<. 


1843. 


LAND    VALUATION    BOARD    APPOINTMENTS. 

To  the.  Editor  of  The  Sdrvetok. 
Sir, — May  I  again  trespass  upon  your  valuable 
space  to  point  out  to  "Site  Value"  the  error  of  his 
ways  ?  I  would  again  emphasise  the  fact  that  he  is 
not  in  a  position  to  voice  the  feelings  of  the  depart- 
ment generally,  and  that  his  remarks  would  be  more 
to  the  point  if  limited  to  his  own  colleagues.  1 
indignantly  repudiate  the  allegation  that  I  have  ever 
been  the  recipient  of  special  favour,  and  wish  to 
state  that  previous  to  my  taking  office  I  was  not 
acquainted  personally  or  indirectly  with  any  member 
of  the  staff,  it  would  be  just  as  fair  for  me  to 
countercharge  "Site  Value"  with  incapability  or 
slothfulness,  and  thus  account  for  his  retaining  the 
position   which  causes  him   so  much  discontent. 

He  points  out  a  case  in  which  a  junior  draughts- 
man was  promoted  over  the  head  of  a  senior  draughts- 
man, and  rather  sneeringly  suggests  that  I  should 
condone  this  action.  Well,  under  some  circumstances 
I  should.  I  presume  "Site  Value"  considers 
seniority  from  a  "term  of  office"  point  of  view.  I 
■do  not,  and  am  glad  to  see  that  the  "  waiting  for  the 
next  man's  shoes "  principle,  which  crushes  the 
energy  out  of  the  more  ambitious  lower  down  the 
ladder,  does  not  apply.  If  a  man  of  the  come-day- 
go-day  type,  who  waits  behind  the  door  with  his  hat 
on  until  it  strikes  five,  is  passed  by  a  man  with  an 
interest  in  his  work,  well  and  good. 

I  am  sorry  for  "Site  Value's"  staff  dinner.  They 
must  look  a  cheerful  crowd  sitting  there  and  "wink- 
ing their  other  eye."  I  would  suggest  that  he  allows 
us  to  send  one  or  two  of  the  more  facetious  men  from 
our  division  to  entertain  them,  and  the  attendance 
would  jump  up  from  50  to  98  per  cent. 

I  grant  that  we  are  in  the  dark  somewhat  as  to 
our  future,  but  at  the  same  time  I  contend  that  we 
are  as  justified  in  assuming  that  justice  will  be 
accorded  to  those  who  do  their  duty  as  otherwise. 
His  reference  as  to  what  appeared  in  the  Tina*  is 
absolutely  ludicrous  and  points  to  colossal  ignorance, 
but  certainly  not  on  the  part  of  the  valuer  referred 
to.  Remarkable  though  it  may  appear,  I  have  several 
times  measured  the  height  of  a  building  only,  and 
then  returned  to  the  office  and  ascertained  the  cube. 
I.  fancy  I  hear  "Site  Value"  gasp!  Marvellous, 
isn't  it  ?  Of  course,  there  are  such  things  as  ord- 
nance maps  with  buildings  shown  on,  and  areas  can 
be  thus  obtained.    There,  the  mystery  is  solved ! 

There  are  several  other  points  in  "Site  Value's" 
letter  upon  which  our  opinions  differ,  but  I  fear 
that  my  remarks  are  already  too  lengthy  to  deal  with 
them  now.  I  would,  however,  respectfully  submit 
the  suggestion  to  you,  Sir,  that  as  a  large  number  of 
the  staff  have  come  from  municipal  offices  and  still 
continue  to  take  your  journal,  it  would  be  well  if  you 
could  devote  a  small  space  weekly  to  valuation 
matters  and  points  of  interest.  Trusting  this  will 
have  your  consideration  in  the  near  future. — Yours, 
&c, 

Mancunian. 

April  4,   1913.  

To  the  Editor  of  The  Surveyor. 

Sir, — With  reference  to  the  above,  will  "  Site 
Value  "  kindly  state  the  grounds  for  his  maintaining 
that  80  per  cent  of  the  whole  staff  are  not  satisfied 
with  their  present  positions  in  the  department  ? 
Does  his  whole  staff  include  the  permanent  valuers 
and  the  clerks,  in  which  case  about  55  per  cent  at 
least  must  be  deducted,  leaving  at  the  very  outside 
about  35  per  cent  of  discontented  ones  ? 

Now,  referring  to  one  of  the  divisions  in  the  Mid- 
lands, there  are  seven  or  eight  districts,  the  average 
number  of  valuers  and  valuation  assistants  in  each 
district  being  about  nine.  There  have  only  been  two 
departures  in  my  own  district — viz.,  one  to  a  better 
position  at  Somerset  House  and  the  other  to  Jamaica. 
When  the  staff  dinner  came  round  it  afforded  us  an 


opportunity  to  exchange  our  views  on  matters  oi 
increases  of  salary,  prospects,  &C.,  and  I  then  learned 
that  the  number  of  departures  in  the  other  districts 
were  in  concordance  with  those  of  the  district  in 
which  I  was  engaged. 

It  is  rather  out  of  order  for  "Site  Value"  to 
that  "Mancunian"  and  I  probably  received  our 
present  positions  through  favouritism.  T  entered  tin 
department  knowing  nobody  connected  therewith, 
and  if  I  have  since  been  favoured,  which  I  doubt, 
all   the   more   to   my   credit. 

Til-  increases  of  salary  seem  to  be  governed  by  the 
passing  of  t lie  Surveyors'  Institution  examinations. 
A'  the  last  batch  of  increases  an  assistant  who  had 
passed  the  final  examination  in  the  valuation  sub- 
division received  a  £25  increase,  those  who  had  passed 
the  intermediate  £15,  and  those  who  would  not 
attempt  the  examination,  but  preferred  to  grumble 
and  be  discontented  with  their  lot,  were  left  in  the 
cold  (very  few  in  our  division^  as  they  well  deserved 
to  be. 

It  seems  rather  strange  that  "  Site  Value  "  should 
be  kept  on  door-knocking,  as  tie  terms  it,  after  twenty 
months'  service,  while  other  assistants  are  probably 
valuing  on  their  own  account  after  a  much  less 
period.  Is  it  therefore  to  be  wondered  at  that  the 
most  respected  district  valuer  should  reply  when 
asked,  man  to  man,  by  "Site  Value"  as  to  the 
prospects  of  the  department.  "Absolutely  hopeless"? 
Another  assistant  asking  the  same  question  would 
perhaps  have  received  the  reply,  "  it  rests  with  your- 
self/'—Tours,  &c, 

Valuation  Assistant. 

April  7,  1913. 


THE    KENSINGTON    SEWER    FATALITY. 

To  the  Editor  of  The  Surveyor. 

Sir,— -Since  the  publication  of  my  letter  in  your 
last  issue  I  have  had  the  opportunity  of  hearing  the 
principal  evidence  at  the  coroner's  inquiry,  which 
confirms  in  every  detail  the  statements  I  made  in 
my  previous  letter.  What  struck  me  was  the  fact  that 
no  scientific  evidence  was  given  to  prove  the  nature 
of  the  atmosphere  in  which  the  men  were  working. 
A  small  leakage  in  the  gas  main  accidentally  occurred 
through  a  fracture,  and  in  order  to  locate  the  escape 
the  men  entered  the  sewer.  Had  the  leak  not, 
occurred  the  men  would  not  have  been  in  the 
sewer.  This  fact  evidently  shut  out  all  evi- 
dence as  to,  or  consideration  of,  the  preven- 
tion of  similar  occurrences  in  the  future;  but  it 
is,  I  believe,  clearly  understood  that  such  accidents 
are  preventable  through  the  use  of  the  already  exist- 
ing ventilator.— Yours,  &c, 

R.  Harris  Reeves. 

Walton-on-Naze. 

April  8,  1913. 


ASPHALTS  AND  BITUMENS. 

To  the  Editor  of  The  Surveyor. 

Sir,— Referring  to  my  letter  on  this  subject,  appear- 
ing in  current  issue,  in  which  I  contended  that  oil 
lesiduums  were  inferior  to  properly  refined  and  fluxed 
natural  asphalts  as  road  binders  in  their  ability  to 
withstand  all  climatic  conditions  and  preserve' the 
integrity  of  the  road,  I  would  now  like  to  sugge-t  thai 
surveyors  when  up  for  the  approaching  Building 
Trades  Exhibition  at  Olympia  should  pav  a  visit  to 
Addison-road,  Kensington— which  is  hard  by— for  con- 
firmation of  this  fact,  as  it  is  recognised  to-day  that 
a  comprehensive  knowledge  of  the  various  cau 
failures  of  bituminous  pavements  should  be  one  of 
the  most  valuable  assets  of  road  engineers  in  charge 
of  their  construction  and  maintenance.— Yours,  &c, 

Cecil  Nathan. 

3  London  Wall-buildings,  London,  E.G. 
April  7,  1913. 


The  Civic  Engineer's  Who's  Who.— Mr.  W.  Welburn, 

m.inst.m.  and  co.e.,  who  has  for  over  thirty-five  years 
been  borough  surveyor  of  Middleton,  near  Manchester, 
in  ordering  this  new  publication  adds:  "May  I  also 
congratulate  you  on  the  publication  The  Surveyor  ?  I 
have  the  whole  of  the  volumes."  —  Mr.  H.  Gilbert 
Whyatt,  m.inst.c.e.,  m.r.san.i.,  the  borough  engineer 
and  surveyor  of  Grimsby,  also  writes,  in  reference  to 
"Who's  Who  "  :  "I  find  it  most  interesting,  and  sin- 
cerely hope  that  continued  success  may  warrant  its 
publication  for  many  years  to  come."  We  are  much 
indebted  to  both  correspondents  for  their  encouraging 
missives. 
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Assistants'  and  Students'  Section. 

Conducted   bt   SYDNEY   G.   TURNER,  assoc.m.inst.ck. 


All  communications  in  regard  to  this  page  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  21  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  be  marked  "Assistants'  Section"  in  the  to,/  left-Hand  comer. 
Correspondents  are  invited    to  submit    questions  for  eoiwideration    and 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

314.  Concrete  Roof — -It  is  d&siied  to  construct  a 
semi-circular  barrel  roof  in  concrete  of  50-ft.  span, 
reinforced  with  expanded  metal.  Show  the  dimensions 
of  the  supporting  walls,  which  are  to  be  15  ft.  high 
from  the  top  of  the  footings.  The  roof  is  to  be  ribbed 
with  an  extra  thickness  of  concrete  over  the  piers. 
(H.  V.  A.,  Clapton.) 

315.  Surveying:  Theodolite If  the  graduated  plate 

of  a  theodolite  is  not  correctly  centred,  how  may  the 
error  arising  therefrom  be  eliminated  ?  Prove  that 
the  method  adopted  does  eliminate  the  error  referred 
to.     (T.W.  P.,   Bexhill-on-Sea.) 

317.  Strength  of  Beam — A  rolled  steel  I  beam  of 
British  Standard  Section,  12  in.  by  6  in.,  and  weighing 
54  lb.  per  foot,  is  capable  of  sustaining  a  load  of  15 
tons  uniformly  distributed  over  a  span  of  20  ft.  What 
would  be  the  safe  load  uniformly  distributed  which 
could  be  placed  on  either  half  of  the  lower  flange  ? 
("  Pupil") 

320.  Water  Tower  Design — Design  a  small  water 
tower  to  hold  8,000  gallons,  top  water  level  being  30  ft. 
above  ground  level,  tank  of  cast-iron,  framework  of 
tower  of  steel.  Show  full  calculations,  including  wind 
pressure    allowances.     (W.  H.  B.,    Boding.) 

321.  Paving — What  is  the  correct  method  of  set- 
ting out  a  paved  road  ?  Show  how  to  work  out  the 
heights  and  cross-fall  for  a  road  54  ft.  wide,  to  be 
paved  with  a  camber  of  1  in  48  (channels  each  side 
are  level.     (P.  G.,  Chichester.) 

322.  Retaining  Walls — Given  similar  dimensions, 
which  of  the  two  walls  in  Figs.  1  and  2  has  greater 
stability?    Give  proofs.    (D.  G.  B.,  Darlington.) 
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Fig.  1. 


Fig.  2. 


[The  Editor  Is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
Ac,  for  insertion  in  the  "Assistants'  and  Students' 
8ection."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  fl/ionthly  Premium.] 

REPLIES  TO  QUESTIONS. 

319.  Hydraulics — Fig.  1  illustrates  a  cast-iron  pipe 
Une  leading  from  a  Teservoir. 


With  the  data  given  (1)  calculate  the  discharge  at 
the  extremity  of  the  pipe;  (2)  find  the  diameter  of  a 
-ingle  line  to  di.-place  the  system  shown;  (3)  find  the 
piezornetric  heights  x  and  y  at  the  junctions  of  the 
pipes.    (E.  A.   ];.,  Leicester.) 

Let  v  =  velocity  of  flow  at  point  of  discharge 


(18\2    9u 
_   I  =—  =  velocity  in  30    pipe 
3uJ      25 

/18\2     Mv  ,..„    . 

I  —  I  =  —  =         >>         1-   pipe 
\i2j       4  ' 


a?isuier»  to  the  questions  which  appear.  For  Ihc  contributions  considered 
to  be  the  most  meritorious,  one  or  more  premiums  in  books  U'ill  be 
awarded  monthly.  Diagrams  must  be  drawn  to  scale  on  sepa  ate  sheets, 
ready  for  reproduction. 


Taking  the  general  expression  for  loss  of  head  as 


and  assuming/-  to  be  '01,  we  get 

4x   01  x  1,000: 


4//  c1. 
2dg 


Head  lost  in  12"  pipe 
Head  lost  in  30"  pipe  = 


a-y. 


2x  1x322 
4x  '01  x  2.500  x 


a»)*_. 


2x25  x  32'2 


=  -0805  v1 


u      i  i    *•     id//    •        4  x  -01  x  3,000  x  v-     ..„.„    j 

Head  lost  in  IS    pipe  = - =  1242  v* 

1  ^  2  x  1-5  x  32'2 

Also,  head   lost  by   sudden   enlargement  at  entrance  to 
30-in  pipe 


\4         25/ 


2<7 


0554  us 


And  head  lost  by  sudden  contraction  at  entrance  to  18-in. 
pipe 

■  =  '0046  i'2 


0-3  «2 
=  25 


Neglecting  loss  of  head  at  entry  from    reservoir,    the 

total  loss  of  head  is 

3-1444  v2  +  '0805  r2  +  '1242  u2  +  '0554  u2  +  '0046  v1 
=  3'409  r2 
This  equals  100  ft. 

.-.   r2=_I°2  =293358 
3  409 


Hence  discharge  = 


whence  v=  V  29-3358  =  541 
541  xttx  1'52 


950  cub.  ft.  per  sec. 


Or  expressed  in  gals,  per  rain. 

=  9-56x60x6-25 
=  3,585    =   Ans.  (1). 


Let  (J  =  diameter  of  uniform  pipe  to  give  the  same  flow. 

m,  ,     •,      f   v    ,  956      12172 

then  velocity  oi  discharge  = r-  = r— 

°        n  ct'2/4  d" 

„     ,,     .     4/1  iis     4  x -01x6,500     /12172\2 

.'.  Head  lost  =  — = ; —  *■■    ■  x  /  .  ) 

2dg         2  x  d  x  322        \    d-     J 

59815 

This  as  before  equals  100  ft. 
.-.  d:'  =  5'9815 
And  <i  =  5yg^8l5  =  L43_ft.    =   Ans.  (2). 

Piezornetric  height  at  .<■  = 

6u0-head  lost  in  length  of  12"  pipe 
=  600-3144  x  r2  =  600-3T44  x  29  33 
=  600-92  225 
=  507-775  ft.   =  Ans.  (3). 

Piezornetric  height  at  y  = 

600 -(head  lost    in   12"  pipe  +  head  lost   at   sudden 
enlargement  +  head  lost  in  30"  pipe) 

- 600 -  (3144  +  -OttOo  +  0554) i" 

=  6u0- 3-2803x29  33 

=  600-96211 

=  503789  ft.    =    Ans.  (4). 

(J.S  .  Teddinyton.) 


and  I) 


Drain  Rods.— Probably  the  largest  order  for  drain 
rods  ever  placed  was  recently  received  by  Messrs. 
■bread,  Robey  &  Co.,  Oaroba  Works,  Wood  Green. 
The  order  was  for  12,000  rods,  exceeding  a  total  length 
of  6  miles,  and  was  for  a  department  of  His  Majesty  V 
Government.  The  rods  are  to  be  fitted  with  Messrs. 
Oal  ibread,  Robey  &  Co.'s  well-known  patent 
"Ferret"  lockfast  joint.  Messrs.  Cakebread,  Robey 
&  Co.  are  exhibiting  some  otf  these  rods  at  the  Build- 
ing Exhibition,  Olympia. 


April  J  I.  l<u: 
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NEW   MAGISTRATES'   COURTS  AT  HENDON. 

New  petty  sessional  courts  for  the  Edgware  Magis- 
terial Division  of  Middlesex  are  in  course  of  erection 
at  Hendon,  N.W.  The  courts,  of  which  we  give  an 
illustration  this  week,  have  been  designed  by  Mr. 
H.  T.  Wakelam,  m.inst.c.e.,  m.s.a.,  the  county  archi- 
tect. 

The  buildings  afford  the  following  accommodation 
—viz.,  first  and  second  courts,  with  a  third  court 
for  cases  arising  under  the  Children's  Act,  1912- 
magistrates'  retiring  rooms,  &c. ;  clerks'  offices  (public 
and  private);  waiting  rooms  for  witnesses;  warrant 
officers'  room;  solicitors'  room;  office  for  the  county 
divisional  inspectors  of  weights  and  measures;  care- 
taker's quarters,  and  accommodation  for  about  twenty 
prisoners— male  and  female. 

The  building  is  Classical  in  stvle,  and  is  in  the 
hands  of  Mr.  Albert  Monk,  contractor,  Edmonton 
N..  who  is  making  rapid  progress  with  the  work. 

Petty  sessional  courts  have  already  been  erected 
at  Acton,   Uxbridge,   Enfield   and  other   places   from 


DANGERS   IN    OUST. 


A  NOVEL  SUGGESTION. 

Mr  W.  C.  Easdale,  in  an  address  to  the  Kingston 
Brotherhood  on  Sunday  afternoon  last  in  connection 
with  the  National  Health  Week,  cited  figures  showing 
a  great  reduction  in  the  death-rates  of  London  and 
Kingston-on-Thames  during  recent  years,  and  he 
claimed  that  this  was  due  to  the  energetic  adminis- 
tration of  the  Public  Health  Acts  by  the  local  autho- 
rities. He  considered  that  local  authorities,  and  par- 
ticularly their  officials,  deserve  a  much  greater  mea- 
sure of  public  support  in  their  arduous  work  He 
knew  from  experience  that  public  health  officials  were 
very  keen  on  their  work,  and  extremely  anxious  to 
show  satisfactory  results. 

After  pointing  out  the  dangers  which  lurk  in  dust 
in  the  form  of  disease  germs,  the  speaker  strongly 
advocated  the  vacuum  principle,  but  he  recognised 
that  the  cost  of  machines  now  on  the  market  was 
prohibitive  to  a  very  large  number  of  people.  In  a 
flight  of  imagination    he   ventured   to  prophesy    iln* 


S*81'       sjsm  f*T   £V  iP  W* 
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New   Magistrates'    Courts   at   Hendon. 

(Mr.  If.  T.  Wakelam,  M.ltist.C.E.,  M.S. A.,  Architect.) 


designs  prepared  by  Mr.  Wakelam,  who,  we  under- 
stand, has  also  plans  in  hand  for  new  buildings  of 
the  kind  at  Ealing. 


Housing    at    Clasgow:    City    Engineer's   Scheme A 

special  committee  of  the  Glasgow  Town  Council  have, 
in  accordance  with  the  decision  of  the  corporation, 
reconsidered  a  minute  in  which  they  approved  gene- 
rally of  plans  submitted  by  the  city  engineer,  Mr. 
A.  B.  M'Donald,  showing  a  scheme  for  the  erection 
of  240  houses  of  the  cottage  type  on  15  acres  of  cor- 
poration land  at  Riddrie.  They  have  had  before  them 
a  further  and  detailed  report  by  the  city  engineer. 
Mr.  M'Donald  proposes  that  80  of  the  240  houses  be 
of  three  apartments,  with  scullery  and  bathroom, 
fitted  for  hot  and  cold  water,  built  in  blocks  each  con- 
sisting of  four  dwellings,  and  that  160  be  of  four 
apartments,  with  scullery  and  bathroom,  fitted  for 
hot  and  cold,  water,  and  built  in  terraces  each  con- 
taining 10  houses.  The  buildings  are  to  be  two  storeys 
in  height,  built  of  brick,  faced  externally  with  rough- 
cart  on  the  upper  floor  and  red  facing  brick  on  the 
ground  floor.  The  ceilings  are  to  be  9  ft.  6  in.  in  height 
for  the  ground  floor  and  9  ft.  for  the  upper  floor. 
Each  house  will  have  an  average  garden  area  of  130 
square  yards.  The  estimated  cost  is  £60,295,  and  the 
estimated  rental — 80  houses  of  three  apartments  at 
£15  15s.  and  160  of  four  apartments  a.t  £18—  is  £4,140. 
The  buildings  are  calculated  to  be  redeemed  in  60 
years  and  the  site  in  80  years  by  equal  instalments. 


at  some  future  time,  when  the  dangers  of  disease 
dissemination  in  dust  were  more  fully  appreciated, 
every  town  would  have  its  municipal  vacuum  plant 
with  pipes  laid  on  to  every  house,  shop,  and  f actor j-, 
and  connections,  with  taps,  in  every  room.  The  use 
of  the  vacuum  tubes  would  be  made  compulsory  for 
removing  dust,  just  as  drains  have  to  be  used  to 
remove  liquid  wastes.  The  housewife  would  have  her 
length  of  flexible  hose  with  coupling  at  one  end  to 
attach  to  the  connection  on  the  vacuum  pipe,  and 
the  usual  brass  nozzle  at  the  other  end  to  collect  the 
dust  from  the  carpets,  furniture,  walls,  and  all  other 
parts  of  the  house.  There  would  be  connections  to 
the  vacuum  mains  in  the  roads  and  streets,  and  the 
roadmen  would  have  hose-pipes  and  nozzles  to  collect 
the  dust  from  the  roads  in  the  same  way.  The  same 
thing  would  apply  to  shops  and  factories,  and  all  the 
dust  thus  collected  would  be  drawn  away  direct  to 
the  refuse  destructor  and  immediately  burnt  in  the 
furnaces.  The  speaker  considered  that  if  such  a 
scheme  were  carried  out  it  would  result  in  enormous 
benefit  to  public  health,  and  might  even  prove  to  be 
more  economical  than  present  methods. 


Electric  Supply  of  London. — This  was  the  subject 
of  a  paper  read  on  Wednesday  evening  by  Mr.  Frank 
Bailey,  m.inst.c.e.,  m.i.e.e.,  joint  managing  director. 
City  of  London  Electric  Lighting  Company,  at  a  meet- 
ing' of  the  Royal  Society  of  Arts. 
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Law  Notes. 

Edited  by  J.  B.  REIGNIER  CONDEH,  11  Old  Jewry  Chambers,  E.C.,  Solicitor  of  the  Supreme  Court. 


The  Editor  will  be  pleased  to  answer  any  questions  affecting  the 
practice  of  engineers  and  surveyors  to  local  authorities.  Queries  (which 
Viould  be  written  legibly  on  foolscap  paper,  one  side  only)  sliould  be 
addressed  to  "The  Law  Editor,"  at  the  office  of  The  Sdrvetoe, 
accompanied  by  the  writer's  name  and  address,  but  correspondents 
who  do  not  vrish    their   names   to  be  published  should  also  furnish  a 


Building  Line:  Rebuilding:  Public  Health  Act. 
1875,  sec.  155. — An  interesting  point  under  sec.  155 
of  the  Public  Health  Act,  1875,  was  decided  in 
Attorney-General  at  the  relation  of  the  Lye  and  Wollescoti 
Urban  District  Council  v.  Parish  (Chancery  Division, 
Mr.  Justice  Joyce,  December  20th).  The  defendant,  on 
January  19,  1912.  deposited  plans  for  the  rebuilding 
of  an  old  house.  The  council  considered  the  plans 
on  January  22nd,  and  on  February  5th  passed  a  reso- 
lution under  the  section  for  the  adoption  of  a  build- 
inc  line  setting  back  the  frontage  of  the  building 
some  6  ft.  or  7ft..  and  disapproving  the  plans  for 
failure  to  comply  with  that  building  line  and  also 
with  certain  by-laws.  On  February  15th  notice  of 
disapproval  was  given  to  the  defendant's  architect, 
who,  on  February  26th,  replied  that  the  house,  would 
be  built  in  accordance  with  the  by-laws,  but  that  the 
defendant  could  not  agree  to  the  building  line.  On 
the  same  day  the  new  house  was  begun,  and  the 
clerk  drew  the  architect's  attention  to  the  fact  that 
he  was  not  observing  the  building  line.  On  March 
12th  the  council's  surveyor  gave  the  defendant  formal 
notice  not  to  proceed  with  the  building.  This  was 
followed,  on  March  15th,  by  an  interview  between 
the  defendant's  solicitor  and  the  clerk  to  the  council, 
at  which  the  former  asked  for  compensation  if  the 
building  line  was  complied  with.  The  clerk,  however, 
on  behalf  of  the  council,  declined  to  offer  any  com- 
pensation. The  defendant  completed  the  building  on 
April  27th  without  observing  the  building  line.  This 
action  was  then  commenced,  claiming  a  mandatory 
order  for  the  removal  of  the  building.  The  section, 
it  will  be  remembered,  provides  that  when  the  local 
authority  prescribe  a  building  line  on  the  rebuilding 
of  an  old  house,  they  shall  pay  or  tender  compensa- 
tion to  the  owner  for  any  loss  or  damage  he  may 
sustain,  the  amount,  in  case  of  dispute,  to  be  settled 
by  arbitration.  Mr.  Justice  Joyce  dismissed  the 
action  with  costs.  In  the  course  of  his  judgment  he 
said  that  in  order  to  succeed  in  any  legal  proceedings 
under  the  section  it  must  lie  shown  that  the  proceed- 
ings of  the  authority  had  been  perfectly  regular,  it 
being  a  case  of  interference  with  private  property. 
That  the  Attorney-General  might  maintain  such  an 
action  it  must  appear  that  the  proceedings  of  the 
authority  had  been  bond  fide  and  reasonable.  The 
order  must  be  properly  communicated  to  the  owner — 
that  is,  lie  must  have  plain  and  definite  notice  of 
what  the  authority  prescribed,  and  it  must  be  given 
in  proper  time,  that  is,  before  the  rebuilding  com- 
menced. As  to  tendering  compensation,  without  lay- 
ing down  any  general  rule,  it  appeared  to  him  to  be 
natural  and  rational  that  it  should  be  tendered,  or 
whatever  was  necessary  should  be  done,  at  the  same 
time  that  the  notice  was  jjiven  of  the  prescription  of 
the  building  Line.  At  any  rate,  the  tender  ought  to 
iie  made  before  the  owner  began  to  rebuild.  There- 
fore, he  said,  without  deciding  that  it  was  a  necessary 
point  of  law,  that  the  notice  should  refer  to  the  section 
and  mention  the  provisions  as  to  compensation.  The 
owner  was  entitled  to  be  told  what  power  to  interfere 
vvith  his  property  the  council  were  affecting  to  exer- 
cise. In  this  case  the  resolution  adopting  the  build- 
ing and  street  lines  was  quite  general,  and  bad  no 
reference  to  any  particular  case.  The  letter  giving 
notice  that  the  plans  were  not  in  accordance  with 
the  building  line  was  not  a  proper  notice  of  an 
order  under  the  section.  He  doubted  whether  there 
was  any  regular  prescribing  pursuanl  to  the  section. 
He  thought  no  sufficient  or  explicit  notice  was  given 
to  the  defendant,  that  the  conduct  of  the  council  was 
onable,  and  thai  the  defendant  was  entitled  to 
ore  there  was  any  order 
to  pull  down. 


Disused  Watbecoi  rbe:  Public  Footpath  :  Sewer. 
"\V.  8."  writ   i;   Some  years  ago  an  old  coin  mill, 

run  by  a  water  wheel,  wars  supplied  with  water  taken 
from  a  stream  which  was.  of  course,  diverted  along  an 
artificial    Va1  n    drain    to    the    water    wheel. 

Abotrf  forty  or  fifty  year:--  ago  the  mill  was  demolished 


"nom  de  plume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams  must  ba 
drawn  and  lettered  In  BLACK  Ink  only,  and  in  such  style  as 
to  be  fit  for  direct  reproduction  —  i.e.,  without  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  we  oannot 
undertat*  to   reply  to  auerien. 


and  all  the  building  material,  along  with  par!  of  bhe 
watercourse,  carted  away.  The  remaining  part  of  the 
watercourse,  which  ran  open,  became  filled  up  with 
stones  and  gravel,  and  has  been  used  as  a  public 
footpath  for  at  least  thirty  years.  About  a  dozen 
years  ago  the  rural  district  council,  in  sewering  the 
village,  laid  a  sewer  along  this  footpath  (formerly  the 
mill  race  or  watercourse)  and  built  manholes  thereon. 
"  A  "  has  purchased  the  plot  of  ground  where  the  old 
mill  formerly  stood,  and  is  seeking  to  assert  his  alleged 
rights  and  to  restore  the  artificial  watercourse,  which 
action  'the  council,  of  course,  naturally  resent,  as  it 
will  mean  serious  interference  with  their  sewer.  I 
should  be  glad  to  know  what  steps  the  council  'should 
take  in  case  "  A "  begins  the  work  which  he  has 
threatened  to  do. 

Inasmuch  as  the  disused  watercourse  has  been  used  as  a 
public  footpath  for  thirty  years,  it  has  probably  become 
a  highway,  and  in  that  case  the  owner  of  the  soil  cannot 
use  it  or  deal  with  it  in  any  way  so  as  to  interfere  with  its 
use  as  a  highway.  If  he  proceeds  with  the  work  the  most 
effectual  remedy  would  be  an  action  for  an  injunction,  with 
the  concurrence  of  the  Attorney-General. 


The  Duties  of  a  Town  Clerk. — "K.W."  writes: 
Is  it  in  order  for  the  town  clerk  to  charge  his  council 
extra  fees  for  preparing  contracts  for  council  works 
or  agreements  between  his  council  and  surrounding 
councils  ?  The  town  clerk  is  a  part-time  official  re- 
ceiving a  fixed  salary  as  town  clerk,  and  is  a  partner 
in  a  firm  of  solicitors.  If  the  preparation  of  agree- 
ments, &c,  does  not  form  a  part  of  the  routine  work 
of  a  town  clerk,  for  which  he  is  paid  his  annual 
salary,  what  constitutes  the  duties  of  a  town  clerk  ? 

A  town  clerk  has  various  statutory  duties  to  perform  in 
connection  with  registration  matters,  the  election  of  coun- 
cillors, election  petitions,  returns  of  receipts  and  payments 
of  the  corporation,  keeping  the  records  of  the  freemen's  roll, 
summoning  meetings  of  the  council,  &c.  He  is  not  entitled 
to  any  remuneration  in  addition  to  his  salary  in  reepect  of 
any  of  his  statutory  duties.  (Jones  v.  Carmarthen  Corpora- 
tion, 8  M.  and  W.,  605.)  But  if  the  terms  of  his  appoint- 
ment so  provide,  be  may  be  entitled  to  make  the  usual 
charges  for  other  work,  such  as  bringing  and  defending 
actions  (Thomas  v.  Siransea  Corporation,  2  Dowl.  (N.S.,  470); 
or  settling  disputes  where  no  action  results  (Beg.  v.  Prest, 
16  Q.B.D.,  32).  I  cannot  find  a  case  in  which  a  town  clerk 
has  been  allowed  to  charge  for  preparing  contracts,  &c,  but 
if  the  terms  of  his  appointment  so  provide,  I  think  upon  the 
analogy  of  these  case3  he  would  be  entitled  to  do  so. 


House  Drainage. — "A.  R."  writes:  The  district 
council  have  recently  laid  down  proper  sewers,  and 
have  called  upon  the  owners  of  the  houses  to  connect 
thereto,  and  nearly  all  have  done  so.  One  or  two, 
however,  decline,  alleging  that  it  is  the  duty  of  the 
council  to  do  the  work.  The  present  drainage  consists 
of  old  stone  drains,  and  discharge  into  the  stream 
which  runs  through  the  village.  In  one  case  two 
cottages  are  connected  to  one  drain,  and  the  owners 
hold  this  is  a  sewer  vested  in  the  local  authority.  I 
shall  be  glad  to  know  if  the  council  can  compel  the 
owners  to  do  the  work. 

If  the  drains  are  in  themselves  sufficient  for  effectual  drain- 
age, the  authority  can  only  alter  them  at  their  own  expense 
under  sec.  24  of  the  Public  Health  Act,  1875.  But  if  the 
drains  are  not  sufficient  the  expense  can  be  recovered  from 
the  owner  under  sec.  23.  The  drain  of  the  two  cottages 
is  a  sewer  from  the  point  of  junction,  unless  the  cottages 
are  premises  within  the  same  curtilage. 


Sewers  in  New  R  >ad. — "  Max  "  writes:  A  plan  has 
been  deposited  with  the  council  for  the  making  of  a 
new  road  through  a  building  estate.  The  council  are 
asking  for  a  separate  sewer  to  take  the  surface  water, 
and  have  referred  back  the  plans.  The  owners  contend 
thait  they  are  not  called  upon  to  provide  a- separate 
system  of  drainage  under  see.  150  of  the  Public  Health 
Act.  1875.  Docs  this  section  apply  to  new  roads  ?  T 
shall  be  glad  to  have  your  advice  on  this  matter.  Arc 
there  any  cases  bearing  on  this  question  ? 

The  council  cannot  compel  an  owner  to  construct  a  sewer 
at  all  except  by  exercising  their  powers  under  sec.  150  of 
the  Public  Health  Act.  1875.  or  (if  adopted)  the  Private 
Street  Works  Act,  1892,  which  section  and  Act  respectively 
apply  to  new  roads.  The  Act  of  1892  expressly  authorises 
the  provision  of  separate  sewers  for  sewage  and  surface 
water,  where  necessary,  for  bringing  a  street  into  con- 
formity with  other  streets.  There  is  no  such  provision, 
however,  in  sec.  150  of  the  Act  of  1875. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers  with  a  view 
to  making  the  information  given  under  this  head  at  complete  ani 
aocurate  as  possible, 

INQUIRIES  HELD. 

Blackburn  T.C.  (April  2nd.  Mr.  Edward  Leonard). 
—A  further  sum  of  £40,000,  for  the  completion  of  the 
uublic  halls  on  the  Blakey  Moor  site  and  the  altera- 
tions to  the  town  hall.  The  corporation  have  already 
been  empowered  to  borrow  £80,000  for  this  work,  but 
the  total  cost  of  the  scheme,  as  it  now  stands,  will  be 
£120,000.  By  the  alterations  to  the  town  hall  which 
are  now  in  progress  it  is  intended  to  bring  all  the 
corporation  offices  under  one  roof.  Since  the  first 
plans  were  prepared  it  has  been  found  necessary  to 
provide  larger  offices  for  the  different  staffs,  owing  to 
the  increased  duties  which  have  devolved  upon  them 
in  recent  years,   and  the  total  cost  of  the  structural 

.  alterations  will  be  £40,000.  The  halls  on  Blakey  Moor, 
which  are  estimated  to  cost  nearly  £80,000,  will  be  in 
line  with  the  new  sessions  courts.  An  increase  of  over 
£8,000  on  the  original  estimate  is  due  to  improve- 
mei  ts  in  the  plans  and  to  the  fact,  mentioned  at  the 
inquiry,  that  since  1901  the  cost  of  labour  and  mate- 
rials has  gone  up  by  123  per  cent.    The  building  will 

i  comprise  three  halls  —  one  to  accommodate  3,500 
people,  another  1,280,  and  the  third  550. 

Dursley  R.D.C.  (March  20th.  Mr.  W.  H.  Collin).— 
£6,800  for  the  purpose  of  erecting  thirty-eight  work- 
men's dwellings.— The  question  having  been  raised 
:■  >r  the  houses  could  be  built  for  the  money, 
Mr.  A.  W.  Frobyn,  of  Gloucester,  the  architect,  said 
he  staked  his  reputation  on  his  figures  as  far  as  prices 
of  material  went  in  November,  but  there  had  been 
a  rise  in  the  cost  of  material  since.  He  did  not, 
however,  suggest  any  alteration  of  the  plans,  at  any 
rate  until  the  tenders  were  in.  He  produced  to  the 
inspector  a  tender  of  a  Gloucester  firm  which  was 
within  his  figures. 

East  Dereham  U.D.C.  (April  1st.  Mr.  Courtenay 
Clifton). — £1,500  for  the  purchase  of  land  adjoining 
the  waterworks  and  the  extension  of  the  waterworks. 
— The  clerk,  Mr.  B.  H.  Vores,  stated  that  the  loan 
applied  for  was  to  cover  the  cost  of  the  purchase  of 
just  over  7  acres  of  land  hitherto  rented  by  the  coun- 
cil and  let  for  allotment  purposes.  The  purchase 
price  of  the  land,  which  adjoined  the  waterworks,  was 
£300.  A  portion  of  the  area  was  required  for  the 
erection  of  three  new  precipitation  tanks.  The  water 
of  the  district  contained  a  considerable  amount  of  iron, 
and  in  order  to  dispose  of  the  sediment  the  council 
adopted    Clarke's    process    of    treatment.      The    extra 


three  tanks  would  enable  75,000  gallons  a  day  to  stand 
for  thirty-six  hours.  The  loan  was  also  to  cover  the 
cost  of  a  borehole  pump  and  a  suitable  covering  for 
the  precipitation  tanks  to  prevent  the  falling  in  of 
leaves  and  debris. 

Reading  T.C.  (March  23rd.  Mr.  Edgar  Dudley).— 
£670  for  the  widening  and  improvement  of  Woodcote- 
road. — The  borough  surveyor,  Mr.  John  Bowen,  stated 
that  Woodcote-road  was  very  irregular  in  width,  and 
varied  considerably  in  direction.  The  average  width 
between  boundary  fences  was  about  33  ft. ,  but  the 
minimum  width,  at  a  sharp  and  dangerous  bend  near 
Richmond-road,  was  only  19  ft.  It  was  intended  to 
open  out  the  bend,  and  to  widen  the  other  part  of  the 
road  to  40  ft.  There  would  be  no  kerbing  or  chan- 
nelling, but  gully  pits  of  brickwork  built  dry  would 
be  constructed  to  assist  in  draining  the  road.  He  was 
of  opinion  that  the  price  asked  for  the  land  was  fair, 
and  he  considered  the  improvement  not  only  desirable, 
but  necessary.  The  land  was  freehold,  and  was  subject 
to  no  restrictions. 

Rochdale  T.C.  (April  1st.  Mr.  H.  Ascough 
Chapman). — £13,260  for  street  improvements  in  Man- 
chester-road, Milnrow-road,  Oldham-road  and  Whit- 
worth-road. — The  town  clerk,  Mr.  W.  H.  Hickson, 
said  the  corporation  proposed  to  substitute  granite 
setts  for  macadam  on  certain  portions  of  these  main 
roads,  and  they  believed  it  would  be  more  economical 
to  do  so.  The  cost  of  maintaining  and  scavenging- 
macadamised  roads  worked  out  at  Is.  per  yard,  and 
the  cost  of  scavenging  granite-paved  roads  was  rsd- 
per  square  yard  less.  If  they  took  the  present  loan 
for  twenty  years  and  added  3}-  per  cent  it  would  cost 
£923  per  annum  for  sinking  fund  and  interest,  which 
worked  out  at  Is.  0-71d.  per  square  yard.  After  de- 
ducting the  saving  in  scavenging  they  got  the  cost 
at  ll-55d.  for  granite,  as  compared  with  Is.  per  yard 
for  maintaining  macadam  roads.  Then  at  the  end 
of  twenty  years  the  setts  would  still  be  good  for  use 
on  secondary  roads.  Mr.  C.  J.  Roberts,  solicitor, 
said  he  thought  the  money  should  come  out  of  the 
rates  and  not  be  borrowed.  The  present  municipal 
debt  was  over  £2,500,000,  and  had  increased  by  about 
£1,000,000  m  ten  or  a  dozen  years.  The  borough  engi- 
neer, Mr.  S.  S.  Piatt,  said  it  would  mean  about  9d. 
in  the  £  if  they  rated  for  that  expenditure. 

Skipton  R.D.C.  (March  23rd.  Mr.  F.  H.  Tulloch). 
— £940  for  works  of  sewerage  at  Eastby. — Mr.  H.  A. 
Johnson,  of  Bradford,  engineer,  explained  that  the 
scheme  would  comprise  earthenware  pipe  sewers,  laid 
in  straight  lines  and  gradients  with  manholes  at  all 
turns  and  at  changes  of  gradient.  Replying  to  a 
question  as  to  the  advisability  of  its  being  a  separate 
scheme,  Mr.  Johnson  said  it  was  only  proposed  to  take 
in  the  sewage  from  the  houses,  and  surface  water  from 
the  back  yards  where  it  could  not  be  avoided.  It  was 
the  intention  as  far  as  possible  to  keep  out  all  surface 
water  and  road  water  from  the  new  sewers.  The 
sewers  previously  sanctioned  for  Embsay  were  of  ample 
size  to  accommodate  Eastby.  It  would  be  much  more 
costly  to  have  separate  outfall  works  for  Eastby  than 
to  join  Embsay. 

Southport  T.C.  (April  2nd.  Mr.  Edgar  Dudley).— 
£60,000  for  the  purposes  of  sewerage  and  sewage  dis- 
posal for  Birkdale  and  Ainsdale.— It  is  also  proposed 
to  provide  a  refuse  destructor  at  Birkdale  and  carry 
out*  certain  works  at  Halsall  outside  the  borough 
boundary.  An  objection  was  raised  by  the  Marquis 
de  Casteja  as  to  the  proposal  to  discharge  surface 
water  into  Fine  Jane's  Brook,  which  bounded  a  large 
area  of  agricultural  land  in  the  district  of  Halsall. 
The  town  clerk,  Mr.  J.  E.  Jarratt,  said  that  if  the 
corporation  entertained  the  suggestion  of  the  Marquis 
de  Casteja  it  would  involve  them  in  the  serious  diffi- 
culties which  presumably  caused  the  Local  Govern- 
ment Board  to  override  previous  proposals  for  the 
sewage  disposal  of  the  district.  Evidence  was  then 
given  by  Mr.  Midgley  Taylor,  who  said  he  considered 
that  the  corporation  had  a  perfect  right  to  use  any 
watercourse  within  the  watershed  for  the  disposal  of 
surface  water.  Mr.  Greaves  Lord,  who  appeared  for 
the  Marquis  de  Casteja,  contended  that  Fine  Jane's 
Brook  was  an  artificial  watercourse,  constructed  for 
the  purpose  of  draining  four  meres  and  turning  them 
into  agricultural  land.  The  result  of  putting  a 
burden  on  the  brook  might  be  to  ruin  this  work  of 
reclamation. 

Totnes  T.C.  (April  2nd.  Mr.  H.  R.  Hooper).— 
£1,470  for  the  purposes  of  water  and  sewage  works  in 
the  borough. — The  town  clerk,  Mr.  G.  E.  Windeatt, 
stated  that   the  council   proposed  to   spend    £623   for 
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the  Queen's  Park  estate,  ami  he 
work  wini  I  be  done  in  sections.  There  was  no  con- 
tribution from  the  estate,  and  the  corporation  thoughi 
that   this  was  a   good   way  to  increase  the  assessable 

i  ihe  town,  as  ii  was  being  developed  lor  resi- 
dential purposes.  About  100.  houses  would  bg  Uuilt 
on  the  estate,  and  the  average  rental  would  be  £26. 
The  inspector  asked  for  details  of  the  capacity  of  the 
pumps,  &c.j  at  the  sewage  pumping  .station,  but  these 
t  available.  He  also  said  that  constant  Hush- 
ing would  be  necessary,  and  elicited  that  no  provi- 
sion had  been  made  for  it.  He  added  that  he  was 
not  altogether  satisfied  with  the  particulars.  This 
was  a  scheme  for  putting  mere  into  the  low-level 
•-ewers,  which  had  to  be  pumped,  and  they  had  no 
knowledge  ot  the  flow,  storage,  or  capacity  of  the 
pumps;  nothing  had  been  given  to  him  to  show 
v  :  it  they  had  got  that  would  he  sufficient  to  deal 
with  this  extra  sewage.  There  was  no  system  of 
flushing  nor  ventilation,  so  that'the  scheme  seemed 
to  be  incomplete  in  its  present  state.  The  town  clerk 
.-aid  that  he  would  ^end  the  particulars  required,  and 
i -lector  said  that  it  would  make  a  difference 
in  the  estimate,  and  that  it  would  be  for  the  council 
to  consider  what  they  were  going  to  do.  The  mayor 
(Mr.  E.  Windeatt)  pointed  out  that  he  believed  that 
when  the  town  laid  on  the  sewage  scheme  they  pro- 
Eor  a  total  of  5,000  inhabitants,  so  that  it  ought 
ample  for  the  present  requirements. 

APPLICATIONS    FOR    LOANS. 

Aldershot  U.D.C. — £11,038  for  sewerage  and  surface- 
water  drainage  works. 

Bakewell  R.D.C. — £1,200  for  water  supply  extension. 
Barnoldswick  U.D.C. — £728  for  a  site  for  a  new-  fire 
station. 

Beckenham  U.D.C. — £1,3.50  for  road  improvements. 
Bootle   T.C. — £4,375   for   electricity   extensions. 
Carlisle  T.C. — £7,500  for  additional  plant  for  the 
electricity  undertaking. 

Clacton  U.D.C. — £675  for  street  works. 
Darwen  T.C. — £700  for  the  provision  of  a  bowling 
green. 

Dewsbury  T.C. — £1,732  for  street  improvements. 
Doncaster  T.C. — £1,970  for  gasworks  extensions. 
Dover  T.C. — £500  for  a  public  convenience  and  other 
buildings. 

Dudley  T.C. — £1,000  for  the  King-street  improve- 
ment scheme,  and  £400  for  the  purchase  of  a  new  steam 
roller. 

Dungannon  U.D.C. — £500  for  artisans'  dwellings, 
in  addition  to  £4,200  already  sanctioned. 

Durham  T.C. — £1,500  for  screening  and  dredging 
apparatus  at  the  sewage  works. 

Essex  C.C.  —  £10,000  for  an  asylum  chapel,  and 
£3,314  for  school  extension. 

Exeter  T.C— £1,325  for  the  purchase  of  land  for 
road  widening  purposes. 

Halstead  U.D.C— 1800  for  the  completion  of  the 
public  baths. 

Horbury  U.D.C — £2,^77  for  street  improvements. 
Leicestershire    C.C — £13,000   for    a    new    isolation 
hospital. 

Maidenhead  T.C— £1,325  for  the  purchase  of  pre- 
mises in  Queen-street. 

Moriey  T.C— £10,000  for  mechanical  filter  plant  at 
Wit  lien--    reservoir. 

Oitiagh  U.D.C. — £3,000  for  the  erection  and  furnish- 
ing of  ;i   new  town  hail. 

Oundle  U.D.C. — £1,000  for  the  improvement  of  the 
Kingscliffe  water  supply. 

Stockport  T.C — £900  for  a  new  rotary  converter 
at  the  electricity  works. 

Stoke-on-Trent  T.C.  —  £1,0(55  further  loan  for  Hi" 
Bursleni  central  schools. 

Torquay  T.C—  £2,900  for  a  gas  supply  scheme. 
Turton   U.D.C. — £8,304   for  the  enlargement   of  the 
Eagley  sewage  works. 

West  Bromwich  T.C. — £3,700  for  the  construction  of 
two  additional  vertical  gas  retorts. 

Weymouth  T.C. — £4,500  for  repairs  to  the  pile  pier. 
Widnes  T.C— £4,400  for  the  improvement  of  Dea<  on 
road. 


LOANS    SANCTIONED. 

Athy  U.D.C £1,000  further  loan  for  artisans'  dwel- 
lings. 

Bournemouth  T.C — £2.150  for  surface-water  drain* 
age  work-. 

Chirbury  (Salop)  R.D.C— £72!)  for  the  Marlon  water 
scheme. 

Cork  T.C — £6,000  for  street  works. 

Dewsbury  T.C- £550  for  a  mad   improvement. 

Diss  U.D.C— €4H0  for  an  engineer's  cottage  at  the 
waterworks. 

Dumfries  T.C — £4,000   for   workmen's  houses. 

Exeter  T.C— V.2,360  for  the  enlargement  of  the  sana- 
torium. 

Glastonbury  T.C  —  e2,250  for  new  Las  mains  and 
services,  and  £2,045  for  meters  and  cookers. 

Koilingbourne  R.D.C — £450  for  improving  the  outfall 
sewage  works. 

Mayfield  (Staffs)  R.D.C  £314  for  the  Waterfall  and 
( 'alt  >n  water  scheme. 

Metropolitan  Water  Board.— £670  for  the  construc- 
tion of  a  sewer. 

Oundle  U.D.C — t3U0  for  additions  to  the  isolation 
hospital. 

Wakefield  T.C — £1,238  for  sewerage  works. 

Warmley  R.D.C — £2,500  for  sewage  disposal  works. 

FORTHCOMING    INQUIRIES. 

APRIL.  £ 

14. — Romford.     For  the  purposes  of  a  housing 

scheme  (Mr.  C.  H.  Eyles)  3,800 

15. — Bradford.     For  the  puiposes  of  a  refuse 

tip  (Mr.  Edgar  Dudley) 1,650 

15. — Bridlington.       For    electricity    purposes 

(Mr.  T.  C.  Ekin) 5,000 

15. — Coventry.  For  the  electricity  under- 
taking (Mr.  H.  R.  Hooper)       20,000 

15. — Frinton-on-Sea.  For  outfall  sewer  ex- 
tension  (Mr.    A.    W.    Brightmore)        ...  400 

15. — Gosport.     For    sewage   outfall    extension 

purposes  (Mr.  P.  M.  Crosthwaite)        ...        4,00(1 

15. — Milton.       For    works    of    sewerage    (Mr. 

11.  H.  Bicknell)     000 

15. — Neath.       For  road  widening  and  paving 

(Mr.  M.  K.  North)  1,675 

15.— Shoeburyness.     For    street    improvement 

purposes  (Major  J.    Stewart)    ...         ...  350 

15. — Whitfington.     For  sewage  disposal  works 

(Mr.  A.  A.  G.  Malet)       7,500 

16. — Chesterfield.       For    street    improvement 

purposes  (Mr.  Edgar  Dudley)     ...         ...        2,062 

16.  —  East  Cowes.     For  water  supply  purposes 

(Mr.  P.  M.  Crosthwaite) 986 

16. — Godaiming.     For  the  water  undertaking 

(Major  J.  Stewart)  410 

16. — Grimsby.  For  the  electricity  under- 
taking (Mr.  T.  C.  Ekin) 16,000 

10.  —  Pelersfield.      For  hospital   purposes  (Mr. 

W.  W.  E.  Fletcher)  2,700 

16. — Rothwell.      For  sewage  disposal  purposes 

(Mr.  A.  A.  G.  Malet)      9,000 

16. — Stockport.  For  the  electricity  under- 
taking (Mr.  H.  R.  Hooper)  24,500 

17. — Bournemouth.  For  bridge,  road,  and 
cliff  protection  works  (Mr.  P.  M. 
Crosthwaite)  11,800 

17. — Chester.     For  the  puiposes  of  the  lunatic 

asylum  (Mr.  H.  R.  Hooper)       39,894 

17. — Lincoln.  For  refuse  destructor  and  elec- 
tricity purposes  (Mr.  T.  C.    Ekin)         ...      20,173 

17. — Newton-in-Makerfield.      For  sewage  and 

gas  purposes  (Mr.  A.  A.  G.  Malet)     ...        11,950 

17. — Portsmouth.     For  hospital  extension  purr 

poses  (M.  W.  W.  E.  Fletcher) 4,600 

17. — West    Bromwich.       For    road  and  sewer 

purposes  (Mr.  M.  K.  North)     2,110 

18. — Cambridge.  For  the  purposes  of  a  re- 
creation ground  (Mr.  Edgar  Dudley)  ...        1,875 

22. — Conway.     For  hospital  purposes  (Mr.  F. 

St.  George  Mivart)  3,108 

22. — Lymm.       For    the    provision    of    steam 

disinfector    and    a  laundry    (Mr.  J.  R. 

Hutchinson)  500 
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The  following  are  among  the  more  important  pio- 
jected  works  of  which  particulars  appear  below 
Buildings— Folkestone  C6,UO0,  Retford  £6,000;  housing 
and  town  planning — Swansea;  roads  and  materials— 
Bethnal  Green,  £3,000,  Swansea  £54,000,  Widnes 
114,400;  sewerage  and  sewage  disposal — Bradford 
£72,000,  Kirkcaldy,  Oakengates  £15,000;  water,  gas 
and  electricity — Rochdale  £6,000;  miscellaneous- 
Bournemouth. — Particulars  of  other  works  projected 
will  he  found  on  our  "Local  Government  Board  In- 
quiries "  pages. 

BUILDINGS. 

Boston  T.C. — The  new  town  bridge,  which  is  to  be 
erected  by  Messrs.  Goddard,  Massey  &  Warner,  of 
Nottingham — Mr.  W.  Webster,  of  London,  being  the 
engineer*—  will  cost  £5,600,  towards  which  £2,000  will 
be  contributed  by  Holland  County  Council.  The 
Road  Board  were  appealed  to  for  a  grant,  but  refused 
assistance,  stating  that  the  bridge  was  not  of 
"national  importance."  The  work  will  occupy  three 
months. 

Cheriton  U.D.C. — The  surveyor,  Mr.  O.  A.  Sherren, 

has  received  instructions  to  prepare  the  plan  oi  a 
public  mortuary. 

Coventry  T.C. — The  extensions  to  the  city  hospital, 
Coventry,  are  being  supplied  with  Shetland's  double- 
fronted  patent  Manchester  stoves  with  descending 
smoke  flues,  patent  Manchester  grates,  and  exhaust 
roof  ventilators  by  Messrs.  E.  H.  Shorland  &  Brother, 
Limited,  of  Failsworth,   Manchester. 

Folkestone  T.C. — The  borough  surveyor,  Mr.  E.  A. 
Nichols,  has  received  instructions  to  prepare  a  scheme 
for  a  shelter  in  the  Marine  Gardens,  at  a  cost  of 
about  £5,000.  It  is  also  proposed  to  provide  two 
shelters  on  the  east  cliff,  at  a  cost  of  about  £1,000. 

Gainsborough  R.D.C.— Recently  the  council  refused 
to  adopt  a  Model  set  of  building  by-laws  sent  to  them 
by  the  Local  Government  Board,  on  the  ground  that 
they  were  totally  unintelligible.  The  result  was  a 
conference  between  the  council  and  Local  Govern- 
ment Board  officials.  Mr.  Gamble  at  the  meeting 
recently  reported  upon  the  conference.  A  gentleman 
from  the  legal  department  of  the  Local  Government 
Board  and  one  of  the  architects  fully  explained  the 
hy-laws,  and  as  a  result  of  the  interview  considerable 
alterations  were  made.  The  Local  Government  Board 
representatives  gave  the  council's  deputation  to  under- 
stand that  they  were  one  of  the  first  rural  councils 
to  tackle  the  question  of  new  buildings,  and  appeared 
to  have  no  desire  to  push  them  in  the  matter,  but 
rather  to  assist  them  to  diaw  up  good,  workable  by- 
laws. Mr.  Gamble  added  that  the  Local  Government 
Board  officers  regarded  a  rural  council  anxious  to 
draw  up  building  by-laws  as  rather  a  Vara  avis.  The 
new  by-laws  were  referred  to  the  committee  to  report 
upon. 

Hastings  T.C. — Two  houses  are  to  be  purchased    In 

Havelock-road,  at  the  price  of  £1,500,  for  conversion 
to  a  central  fire  station.  The  necessary  alterations 
are  estimated  to  cost  £700. 

Holme  Cultram  U.D.C— The  Silloth  sea  wall  con- 
tinues to  gi^e  trouble.  It  was  reported  at  <be  last 
meeting  that  the  council  had  only  £1,000  in  hand  of 
the  £5,600  loan  sanctioned  for  an  extension  scheme, 
and  that  further  repairs  had  become  necessary.  In 
the  circumstances  an  Urgency  Committee  has  been 
appointed  to  deal  with  the  matter. 

Manchester  T.C— The  Parks  Committee  have  agreed 
to  provide  a  shelter  and  refreshment  rooms  near  the 
lake  at  Heaton  Park  at  a  cost  of  £1,100. 

Newport  (Mon.)  T.C— The  Parliamentary  Com- 
mittee have  instructed  Mr.  W7ard,  the  corporation 
architect,  to  prepaie  plans  for  extending  the  present 
town  hall  and  the  erection  of  new  law  courts  on  a 
site  opposite  the  police  station  in  Dock-street.  The 
site  is  the  property  of  the   corporation. 

Omagh  U.D.C. — Sketch  plans  of  the  proposed  new 
town  hall,  as  prepared  by  Mr.  Robinson,  the  archi- 
tect, have  been  approved,  and  the  council  have 
agreed  to  proceed  with  the  scheme,  at  an  estimated 
cost  of  £3,000. 


Retford  T.C — The  plans  of  a  new  hospital  estimated 
to  cost  about  £6,000  have  been  agreed  to. 

Stafford  T.C. — A  six-bed  ward  block  is  to  be  erected 
at  the  isolation  hospital,  at  a  cost  of  £'904. 

HOUSING  AND  TOWN   PLANNINC. 

Dungannon  U.D.C— The  tender  of  Messrs.  P. 
McKenna  cV  Sons,  Armagh,  at  £4,079,  has  been  ac- 
cepted for  the  erection  of  twenty-four  artisans'  dwel- 
lings. 

Edmonton  U.D.C— The  Finance  Committee  have 
reported  in  favour  of  the  suggestions  of  the  Housing 
and  Town  Planning  Committee  with  respect  to  a 
rearrangement  of  the  staff  in  the  engineer's  depart- 
ment, in  a<  irdance  with  which  an  assistant  whose 
duties  will  ■  i  part  be  to  carry  out  the  whole  of  the 
referencing  ; . . i cl  surveying  details  in  connection  with 
the  housing  and  town  planning  scheme,  will  be  ap- 
pointed at  a  salary  of  C140  a  year.  The  total  extra 
expenditure  under  the  rearrangement  will  be  £25  a 
5  ear. 

Fife  C.C. — A  letter  has  been  received  from  the  Local 
Government  Board  intimating  that  they  had  issued 
an  order  authorising  the  preparation  of  the  Crombie 
town  planning  scheme,  and  stating  that  the  Board 
of  Agriculture  would  like  careful  consideration  given 
td   their   idea  for  small  holdings  in   the  area. 

Glasgow  T.C. — By  a  large  majority  the  scheme  has 
been  rejected  for  the  erection  of  cottages  at  Riddrie, 
at   a   cosf    "l    Ej60,000,   on   the   ground  that  it  was  not 

necessary,    a    sufficiency     of     houses     being    already 
available. 

Lymm  U.D.C. — It  has  been  referred  to  the  Housing 
and  Town  Planning  Committee  to  consider  the  adop- 
tion of  a  housing  scheme,  and  to  report  to  the  May 
meeting  of  the  council. 

Nottingham  T.C. — A  proposal  has  been  made  for 
dealing  under  the  Town  Planning  Act  with  a  large 
area  of  land  in  the  portion  of  the  city  lying  in  and 
around  the  valley  of  the  Daybrook  and  extending  from 
east  to  wesf  from  Mansfield-road  across  the  Hucknall- 
road  to  Nottingham-road. 

Stalybridge  T.C— The  chairman  of  the  Highways 
Committee  at  the  council  meeting  on  Monday  last 
stated  that  the  committee  had  decided  to  open  out 
plots  of  land  in  the  centre  of  the  town  and  let  them 
foi  the  building  of  decent  cottage  property.  The 
charge  for  this  land  would  be  such  that  if  cottage 
property  could  be  built  to  pay  in  any  part  of  the 
borough,  it  could  be  built  on  this  land.  . 

Swansea  T.C — Tenders  are  to  be  invited  for  the 
building  of  fifty  houses,  with  minimum  accommodation 
of  three  bedrooms  and  one  living-room. 

PARKS  AND  OPEN  SPACES. 

Crewe  T.C — It  has  been  agreed  by  the  Park  Com 
mittee  to  provide  a  municipal  howling  green  for  the 
Queen's  Bark,  at  an  estimated  cost  of  £400.  The 
town  council  have  already  in  the  park  lawn  tennis 
courts,   which   are   very   largely   patronised. 

Retford  T.C. — Negotiations  have  been  completed  for 
the  purchase  of  a  playing  field  in  commemoration  of 
the  Coronation,  towards  which  the  corporation  have 
promised  to  contribute  £350. 

ROADS  AND  MATERIALS. 

Bethnal  Green  T.C — Bethnal  Green-road  is  to  be 
icpaved  with  wood,  from  Teesdale-street  to  the  Salmon 
and  Ball,  at  an  estimated  cost  of  £3,000.  Creosoted 
blocks  will  be  used  on  the  existing  concrete  founda- 
tions. 

Blaydon  U.D.C — The  surveyor,  Mr.  G.  Symon,  has 
been  authorised  to  approach  the  owners  of  the  adjoin- 
ing land  and  ascertain  their  views  as  to  a  scheme 
prepared  by  him  for  a  proposed  diversion  of  the  main 
road  at  the  Dipwood  Slide,  Rowlands  Gill,  and  a 
larger  scheme. 

Brigg  R.D.C — Street  improvement  works  are  to  be 
carried  out  at  Crosby,  at  an  estimated  cost  of  £2,177. 
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Chelmsford  T.C. — The  plans  for  making  up  the  roads 
adjoining  the  Coval  Hall  estate,  at  a  cost  of  £1,620, 
have  been  approved. 

Colwyn  Bay  U.D.C.— The  council  on  Monday  last 
agreed  to  proceed  with  the  scheme  for  the  extension 
of  the  promenade  at  Rhos-on-Sea.  The  scheme  com- 
prise? the  continuation  of  the  Oayley  Promenade  over 
the  Combermere  Gardens  to  the  Rhos  Promenade,  and 
the  construction  of  a  boat  slip  down  to  the  beach. 
The  road  will  be  widened,  and  lavatories  will  be  built 
in  the  gardens,  which  will  also  be  laid  out.  The 
tender  of  Messrs.  Underwood  Brothers  (who  con- 
structed the  promenade  and  sewage  works  at  Colwyn 
Bay),  at  £2,121,  was  accepted,  (he  work  to  be  com- 
pleted within  twenty  weeks. 

Eastbourne  T.C. — With  regard  to  the  conference  con- 
cerning the  proposed  coastal  road,  a  report  was  pre- 
sented by  the  Highways  Committee  stating  that 
facilities  had  been  promised  for  the  construction  of 
a  roadway  through  Lord  de  la  Warr's  estate  from 
Cooden  to  a  point  near  the  Star  Inn,  and  that  the 
lorough  surveyors  of  Eastbourne,  Bexhill,  and  Hast- 
ings, and  the  Eastbourne  Rural  Dist.-  t  Council's 
surveyor  had  been  requested  to  prepare  ■  sketch  plan 
showing  the  suggested  lina  of  the  propo.-ed  road. 

Ellesmere  R.D.C.  —  The  council  have  adopted  a 
scheme  prepared  by  the  surveyor,  Mr.  W.  H.  Owen, 
for  road  improvements,  at  an  estimated  cost  of  £2,256. 

Folkestone  T.C. — It  is  proposed  to  repair  part  of  the 
Snndgate-road  with  Lithofalt  blocks,  at  an  estimated 
cost  of  £750. 

Guildford  T.C. — A  tar-spraying  machine  is  to  be 
purchased  for  £88. 

Kensington  B.C.— To  effect  the  widening  of  Kensing- 
ton High-street  in  front  of  the  eastern  portion  of 
John  Barker  &  Co.'s  premises  the  Works  Committee 
have  intimated  to  the  London  County  Council  their 
villingness  to  pay  one-third  of  the  cost. 

Kingsbridge  R.D.C— Plans  and  estimates  for  the 
1  roposed  widening  of  the  main  road  between  Kings- 
bridge  and  Salcombe  are  to  be  prepared  and  forwarded 
to  the  county  council. 

Lewes  T.C. — The  Road  Board  have  agreed  to  lend 
the  council  £500,  free  of  interest,  to  be  repaid  by 
two  annual  instalments,  in  aid  of  the  Station-street 
improvement. 

Middlesbrough  T.C. — The  Streets  Committee  have 
agreed  to  advance  the  standard  rate  of  wages  for  able- 
bodied  street  sweepers  from  24s.  to  26s.  per  week. 

Newport  (Mon.)  T.C. — The  borough  engineer,  Mr. 
11.  Tfemelling,  has  been  instructed  to  report  as  to 
the  cost  of  constructing  a  new  street  from  Commercial- 
-treet  to  Dock-street  between  the  William  IV.  Hotel 
and  Emlyn-street. 

Newton  Abbot  R.D.C. — Two  tar  boilers  are  to  be 
purchased  from  the  Municipal  Appliance  Company  at 
£18  each. 

Sculcoates  R.D.C. — The  council  have  approved  a 
report  submitted  by  the  surveyor,  Mr.  A.  Culken, 
_  that  a  further  trial  section  of  tarred  slag 
lid  be  laid  during  the  ensuing  year.  The  saving 
by  the  use  of  tarred  slag  was  at  least  50  per  cent  on 
rural  roads.  In  view  of  the  fact  that  the  application 
of  tarred  slag  had  been  necessitated  solely  by  reason 
oi  motor  traffic,  he  suggested  that  the  Road  Board, 
through  the  county  council,  should  be  requested  to 
contribute  one-half  the  cost.  He  further  suggested 
that  the  main  roads  through  the  villages  should  be 
tar-sprayed,  and  application  made  to  the  county 
council  for  a  grant  to  cover  the  cost  of  the  work.  Mr. 
[ayton-Thorp  said  tarred  slag  was  very  dangerous 
to  horses,  and  tar-spraying  was  very  objectionable. 
The  chairman:  I  don't  think  we  shall  ever  find 
anythinj  irer  all  the  difficulties. 

Stafford  T.C. — With  the  view  of  improving  the  road 

,"  junction    of    Corporation-street    and  Weston- 

road,  it  has  been  agreed  to  purchase  350  sq.  yds.  of 

Id.  pei-  square  yard,  inclusive  of  law 

costs. 

Swansea  T.C. — The  borough  surveyor,  Mr.  G.  Bell, 

ibmitted  .;  on  a  scheme  Eoj   i ently 

improring  the  whole  of  the  thoroughfares  in  the  toHvn 
proper,  which  would  be  laid  either  with  wood  paving, 
granite  pitching  or  asphalt.    The  total  cost  would 

md  the  annual  charges  £0,500,  an  in- 
e,  including  repayment  of  loan,  of  £2,553. 
Widnes  T.C. — The  proposed  improvement  at  Deacon- 
road   is   to   be   carried    out   at    an   estimated    cost   of 
£4,400. 


SEWERAGE  AND  SEWAGE  DISPOSAL. 

Bradford  T.C. — The  Sewage  Committee  have  re- 
amrmed  their  decision,  referred  back  from  the  coun- 
cil, to  have  the  Esholt  Valley  crossing  of  a  composite 
character,  partly  masonry  and  partly  an  embankment. 
They  accepted,  however,  the  suggestion  of  the  two 
engineers  that  the  embankment  should  be  on  the 
Esholt  side  of  the  aqueduct  only,  with  arches  from 
the  Strangford  side  over  the  river  and  the  earthen 
embankment  for  the  rest  of  the  way.  The  masonry 
portion  will  allow  of  an  18-ft.  road,  and  the  embank- 
ment will  be  40  ft.  wide.  The  cost  of  the  amended 
scheme  is  estimated  at  £72,000. — A  proposal  is  made 
for  the  extension  of  the  Thornton  Valley  sewer  to 
Thornton  sewage   works,   at  a  cost  of  £830. 

Chelmsford  T.C. — In  the  report  of  the  Joint  Sewer- 
age  Committee  it  is  stated  that  there  would  be  no 
necessity  to  make  a  call  upon  the  constituent  autho- 
rities for  the  ensuinu  year  for  the  sewage  farm.  It 
was  estimated  that  the  expenses  would  exceed  the 
receipts  by  £300,  but  the  receipts  in  the  past  year 
had  exceeded  their  estimate  by  £343. 

Eastbourne    R.D.C. — The   Pevensey    and   Westham 

Sewerage  Committee  have  placed  on  record  their 
appreciation  of  the  integrity,  ability  and  assiduity 
with  which  Mr.  John  Howie  Wylie  had  carried  out 
the  duties  of  resident  engineer  over  a  period  of  nearly 
two  years  under  circumstances  of  considerable  diffi- 
culty, and  of  his  unfailing  courtesy  and  tact.  He 
had  also  carried  out  tidal  observations,  and  made 
various  valuable  records  of  strata  and  other  particu- 
lars of  the  scheme,  for  which  the  committee  tendered 
him  their  best  thanks.  The  committee  also  recom- 
mended that  a  suitably  inscribed  copy  of  this  resolution 
should  be  presented  to  him. — Mr.  E.  J.  Dann  moved 
the  adoption  of  the  report,  and  it  was  carried  unani- 
mously, it  being  mentioned  that  the  scheme  had  cost 
over  £2,000  more  than  the  estimated  cost,  £13,000  in 
all. 

Kirkcaldy  T.C. — Mr.  Lumsden,  burgh  engineer, 
has  submitted  two  schemes  for  improving  the  drain- 
age of  the  west  end  of  the  burgh.  Under  the  first 
scheme  he  proposed  a  new  main  sewer  along  the 
Sands-road  from  Coal-wynd  to  Buchanan-street.  The 
cost  of  this  scheme,  including  the  outfall  and  the 
cost  of  the  Tiel  Burn  sewer,  was  estimated  at  £14,455. 
The  second  proposal  was  for  a  new  main  sewer  from 
Coal-wynd  to  Charlotte-street.  The  cost  of  this 
scheme,  including  the  cost  of  the  Buchanan-street 
outfall  and  the  cost  of  the  Tiel  Burn  sewer,  was 
£8,674. 

Lichfield  R.D.C. — The  tender  of  Messrs.  Sharp  & 
Sons,  at  £335,  has  been  accepted  for  the  construction 
of  the  Armitage  sewage  disposal  works. 

Oakengates  U.D.C. — It  was  stated  at  the  council 
last  week  that  it  is  intended  to  carry  out  a  sewerage 
scheme  shortly  at  a  cost  of  nearly  £15,000. 

Reading  T.C. — A  surface-water  sewer  is  to  be  laid 
in  George-street,  at  a  cost  of  £235. 

Uxbridge  R.D.C. — Tenders  are  to  be  obtained  for  an 
iron  shed  for  the  Harefield  sewage  farm. 

Wenlock  T.C. — The  sewerage  scheme  has  been  com- 
pleted at  a  cost  of  £4,553,  which  is  £450  less  than  the 
estimate.  The  engineers  reported  that  the  work  was 
most  satisfactorily  completed  by  the  contractors  and 
resident  engineer. 

WATER,  GAS,  AND  ELECTRICITY. 

Birkenhead  T.C. — Excellent  progress  is  being  made 

with  the  initial  work  involved  in  the  great  scheme 
under  which,  in  four  or  five  years'  time,  Birkenhead 
will  be  receiving  its*  water  supply  from  the  river 
Alwen.  It  is  about  two  years  since  the  construction 
of  the  Alwen  reservoir  was  entered  upon  by  Messrs. 
Robert  MacAlpine  &  Sons,  and  the  work  is  now  so 
well  advanced  that,  unless  some  great  unforeseen 
difficulty  arises,  its  conclusion  by  the  date  stipulated 
seems  well  assured. 

Faversham  R.D.C. — Proposals  are  under  considera- 
tion for  the  extension  of  the  water  supply  to  Boughton 
il    an  estimated  cost  of  £1,000. 

Ludlow  R.D.C. — As  a  preliminary  a  borehole  is  to 

unk   at  a  cost  of  £250  in  connection  with  the 

cheme  for  providing  a  water  supply  for  Craven  Anns. 

Rochdale  T.C.  —  Mechanical  filters  are  to  be  pro- 
vided at  Ramsden  reservoir,  at  a  cost  of  about  £6,000. 

Spalding  R.D.C— The  Local  Government  Board,  it 
is  announced,  have  sanctioned  the  scheme  for  the  pur- 
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chase   by    the   QOIincil    of    the   Hop    Hole   bore    Eor    the 
purpose  of  a  water  supply. 

Stafford  T.C. — The  Gas  Committee  report  that  from 
the  profits  of  the  gas  undertaking  £3,350  will  be  avail- 
able in  aid  of  the  district  rate. 

MISCELLANEOUS. 

Bournemouth  T.C. — A  scheme  for  trackless  trolley 
cars  has  been  referred  to  a  committee  for  con- 
sideration. 

Dublin  T.C.  —  It  has  been  decided  to  pay  equal 
salaries  to  men  and  women  sanitary  inspectors  sub- 
ject to  the  approval  of  the  Local  Government  Board. 
The  resolution  stated  that  women  and  men  had  the 
same  examinations,  the  same  hours,  and  equally 
important  work. 

Scarborough  T.C. — The  proposed  harbour  improve- 
ments have  been  approved  by  the  Scarborough  Cor- 
poration. The  improvements  include  the  construc- 
tion of  an  additional  fish-landing  stage,  the  deepening 
the  inner  harbour,  and  the  underpinning  of  the  exist- 
ing piers.  It  is  estimated  roughly  that  these  improve- 
ments will  involve  an  outlav  of  some  £40,000. 


PERSONAL. 

Mr.  YV.  A.  Jackson,  surveyor  to  the  Malton  Urban 

District  Council,  has  had  bis  salary  increased  by  £20 
a  year. 

Mr,  A.  E.  Coupe,  surveyor  to  the  Fulwood  Urban 
District  Council,  has  had  his  salary  increased  to 
£200  per  annum. 

Mr.  George  Ford,  city  surveyor  of  St.  Albans,  has 
resigned  owing  to  ill  health.  Mr.  Ford  has  held  the 
position   since   1879. 

Mr.  Peter  Sinclair,  burgh  surveyor  of  Carnoustie, 
has  been  appointed  burgh  surveyor  and  sanitary 
inspector  of  Buckhaven. 

Mr.  Arthur  Tradewell,  water  engineer's  office,  Not- 
tingham, has  been  elected  an  associate-member  of 
the  Institution  of  Civil  Engineers. 

Mr.  B.  Cooper,  assistant  to  the  Paddington  borough 
surveyor,  and  chief  draughtsman  in  the  sewers  de- 
partment, has  been  granted  an  increase  of  sal    i 

Mr.   E.    G.    Whitcombe,    assistant    surveyor   to   the 
Chipping  Sodbury   Rural   District  Council,  ha 
appointed  surveyor  to  the  Winchcomb  Rural  District 
Council. 

Mr.  C.  E.  Hines,  surveyor  to  the  Windermere  Urban 
District  Council,  has  been  appointed  the  council's 
delegate  to  the  International  Road  Congress  to  be 
held  in  London  next  June. 

Mr.  F.  L.  Bureh.  surveyor  of  East  Dereham,  has 
been  appointed  surveyor  to  the  St.  Helens  Urban 
District  Council,  Isle  of  Wight,  at  a  salary  of  £135 
per   annum,  with   residence. 

Mr.  Stanley  Olver,  surveyor  of  the  Newton  Abbot 
Rural  District  Council's  northern  district,  has  been 
granted  an  increase  of  salary  of  £10  for  one  year,  and 
then  by  annual  increments  of  £5  to  a  maximum  of 
£175. 

Mr.  W.  W.  Gale,  surveyor  to  the  Carshalton  Urban 
District  Council,  was  among  those  called  to  give 
evidence  at  the  Surrey  County  Council  inquiry  into 
the  proposed  dismemberment  of  the  Croydon  Rural 
District.  The  inquiry  was  opened  at  Kenley  on 
Thursday  of  last  week. 

Mr.  Higgins.  assistant  surveyor  to  the  East  and 
West  Molesey  Urban  District  Council,  has  been,  we 
reeret  to  learn,  so  seriously  injured  at  football,  while 
playing  for  the  reserve  team  of  the  Queen's  Park 
Rangers,  that  it  has  been  necessary  for  him  to  under- 
go treatment  for  septic  poisoning. 

Mr.  W.  Hadley  Darby,  surveyor  to  the  Kettering 
Rural  District  Council,  has  resigned  to  take  up  an 
appointment  as  inspector  of  main  roads  under  the 
Warwickshire  County  Council.  Regret  was  expressed 
at  the  resignation,  and  the  council  resolved  to  grant 
Mr.  Darby  a  testimonial  under  seal. 

Mr.  W.  Parker,  sanitary  inspector  to  the  East  and 
West  Molesey  Urban  District  Council,  who  has  re- 
signed his  position  to  take  up  a  similar  appointment 
under  the  Croydon  Rural  District  Council,  was  the 
subject  of  well-deserved  complimentary  reference  at 


the  council's  monthly  meeting  last  week,  when  it  was 
resolved  to  advertise  for  a  successor. 

Mr.  R.  G.  W.  Clements,  assoc.m.inst.c.e.,  deputy 
borough  surveyor  of  Brighton,  read  a  paper  on  the 
subject  of  the  relief  sewer  now  in  course  of  construc- 
tion at  Brighton  at  a  meeting  of  the  Public  Health 
and  Local  Government  Officers'  Association  for  Sussex 
held  on  Saturday  last.  Previous  to  the  meeting  the 
i-  of  the  association  inspected  sections  of  tin- 
sewerage  works. 

Mr.  W.  Norman  Ashplant,  the  newly  appointed  citj 
engineer  of  London,  Ontario,  Canada,  who  took  up 
his  duties  on  the  1st  instant,  was  engaged  in  the 
municipal  engineering  department  of  Cape  Town, 
where  he  was  attached  to  the  staff  of  Mr.  R.  (). 
Wynne-Roberts,  m.inst.c  e.,  who,  as  our  readers  are 
aware,  is  now  engineer  for  the  water  supply  of  Regina, 
and  is  also  reporting  on  a  large  power  scheme  for 
the  Government  of  Saskatchewan. 

Mr.  T.  R.  Wilton,  assoc.m.inst.c.e.,  18  Westminster 
Chambers,  1  Crosshall  Street,  Liverpool,  has  taken 
nit,,  partnership  Mr.  Guy  Kenyon  Bell,  assoc.m. 
iNsT.c.E..  who  was  formerly  an  assistant  to  Mr.  A.  G. 
Lyster,  vice-president  of  the  Institution  of  Civil  Engi- 
neers (at  that  time  engineer-in-chief  and  now  con- 
sulting engineer  of  the  Mersey  Docks  and  Harbour 
Board),  and  who  latterly  has  been  a  resident  engineer 
on  the  Canadian  Northern  Railway.  Mr.  Kenyon 
Bell,  while  with  the  Mersey  Docks  and  Harbour 
Board,  had  considerable  experience  of  the  design  and 
construction  of  large  deck  works,  of  reinforced-con- 
crete  work  and  of  dredging,  and  during  the  time 
that  he  was  with  the  Canadian  Northern  Railway  he 
had  charge  of  the  construction  of  a  section  of  main 
line  and  of  bridges,  including  a  large  bridge  1,000  ft. 
in  length. 


"THE  SURVEYOR"  CONFERENCE  AT  OLYMPIA. 


PROPOSITIONS  TO  BE  SUBMITTED. 
The  following  is  the  full  text  of  the  five  propositions 
which  will  be  submitted  for  discussion  at  The  Sur- 
veyor conference  to  be  held  at  Olympia  on  Saturday, 
the  19th  instant,  at  3.15  p.m.  We  hope  to  be  able 
to  give  in  our  next  is=ue  the  names  of  those  who 
will  submit  them, 

(1)  That  in  order  to  satisfy  modern  requirements 
in  connection  with  the  maintenance  and  improvement 
of  roads  it  is  essential  that  every  highway  authority 
having  the  charge  of  important  roads  should  possess 
an  efficient  engineering  organisation,  and  that  great 
attention  should  be  paid  to  the  selection,  conditions 
of  employment  and  organisation  under  each  authority 
of  a  thoroughly  trained  and  adequate  engineering  staff. 

(2)  That  it  is  desirable  that  facilities  should  be 
afforded  and  some  form  of  organisation  adopted  to 
enable  surveyors  of  small  districts  to  obtain  official 
advice,  assistance  and  supervision  from  county  sur- 
veyors, and  that  county  surveyors  should,  where 
necessary,  be  provided  with  special  engineering 
assistance  to  enable  this  advice  and  assistance  to  be 
effectually  afforded. 

(3)  That  it  is  desirable  to  encourage  the  publication 
and  dissemination  throughout  the  profession  of  annual 
reports  by  highway  surveyors  setting  forth  full  par- 
ticulars, arranged  under  heads  as  uniform  as  possible 
for  purposes  of  comparison,  in  regard  to  work  done, 
including  all  essential  details  as  to  materials,  methods 
and  costs,  together  with  summaries  of  practical  results 
obtained  on  different  roads  classified  according  to 
amount  and  character  of  traffic;  that  these  reports 
should  be  circulated  and  exchanged  between  all 
surveyors  of  important  highway  authorities,  and  that 
arrangements  should  be  made  by  highway  authorities 
to  enable  their  surveyors  to  visit  and  inspect  work 
carried  out  in  other  districts,  so  that  by  frequent  con- 
ference and  interchange  of  experience  among  road 
engineers  the  science  of  road  construction  and  main- 
tenance may  be  advanced. 

(4)  That  the  question  of  drainage  of  subsoil  water 
from  roads  as  distinguished  from  surface  drainage 
is  of  pressing  importance  on  many  roads  and  in  many 
districts,  and  should  receive  the  special  attention  of 
road  engineers. 

(5)  That  the  terms  asphalt  and  bitumen  and  other 
terms  used  in  connection  with  tar-bound  or  bituminous- 
bound  roads  should  be  defined  by  some  authoritative 
body,  and  that  the  attention  of  the  Road  Board  be 
directed  to  the  matter. 
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April  11,  1913. 


DUBLIN   BOROUGH   SURVEYOR  APPOINTED. 


A    CANDIDATE'S    PROTEST. 

candidates'  names  were  before  the  Dublin 
Corporation  on  Monday  last  in  connection  with  the 
office  of  borough  surveyor  and  engineer  to  the  water- 
works, rendered  vacant  by  the  death  of  Mr.  J.  G. 
O'Sullivan— viz.,  Mr.  Henry  Allen,  Mr.  Francis 
Bergin  and  Mr.   Michael   J.   Buckley. 

The  town  clerk  stated  that  he  had  taken  the  opinion 
of  Mr.  Stephan  Konan,  who  had  decided  that  Mr. 
Bergin  was  not  an  officer  of  the  council,  and  was 
not  entitled  to  be  a  candidate.  The  only  qualified 
candidates  were  Messrs.  Henry  Allen  and  Michael 
J.  Buckley. 

The  vote,  which  was  by  ballot,  resulted  as  follows : 
Mr.  Buckley,  38;  Mr.  Allen,  36. 

Mr.   Buckley  was   accordingly   declared  elected. 

The  town  clerk  read  a  letter  from  Mr.  Bergin  form- 
ally protesting  against  his  exclusion  from  the  list 
of  candidates,  and  stating  he  would  take  such  other 
as  he  was  advised. 


Institution  of  Mechanical  Engineers. — The  summer 
meeting  of  this  body  will  be  held  at  Cambridge, 
commencing  on  Monday,  July  28th. 


FOR 


OTHER   ADVERTISEMENTS 

See  Enrt  of  Paper. 


c 


OTJNTY     BOROUGH     OF     HALIFAX. 

BOROUGH  ENGINEER'S  AND  SURVEYOR'S 
OFFICE. 

The  Council  of  the  County  Borough  of  Halifax 
invite  applications  for  the  positions  of  three  Engi- 
neering Assistants  in  the  Engineer's  Department,  at 
the  respective  salaries  of  £120,  £100,  and  £90. 

Applications,  in  the  handwriting  of  the  applicants, 
giving  full  particulars  of  experience  and  qualifica- 
tions, accompanied  by  copies  of  three  recent  testi- 
monials, endorsed  "Engineering  Assistant,  1,  2,  or  3," 
as  the  case  may  be,  must  be  sent  not  later  than 
Monday,  the  21st  inst.,  addressed  to  Mr.  James  Lord, 
m.inst.c.e.,   Town  Hall,   Halifax. 

Canvassing  by,  or  on  behalf  of,  a  candidate  will 
disqualify. 

(By  order) 

PERCY  SAUNDERS. 

Town  Clerk. 
Town  Hall,  Halifax. 

April  9,  1913. 

\\7~  ANTED,  in  a  county  surveyor's  office  in  the 
'  *  South  of  England,  a  Junior  Surveying  Assist- 
ant, at  a  salary  of  £100,  rising  to  £130  per  annum,  to 
include  the  provision  and  upkeep  of  a  bicycle.  Age 
not  to  exceed  27  years.  The  duties  of  the  person 
appointed  will  be  to  assist  with  making  surveys,  the 
calculation  of  stresses,  and  the  design  of  bridges.  He 
must  also  have  a  knowledge  of  architecture  and  the 
get  I  ing  out  of  quantities,  and  must  be  a  good  draughts- 
man. When  working  outside  the  office  reasonable 
out-of-pocket  expenses  will  be  allowed.  The  appoint- 
ment will  be  determinable  by  one  month's  notice  on 
either  side.  Applications,  stating  age  and  experience, 
giving  references  and  enclosing  copies  of  three  recent 
testimonials  (which  will  not  be  returned),  to  be  sent 
to  Box  1,233,  office  of  The  Surveyor,  24  Bride-lane, 
Fleet-street,  E.C.,  not  later  than  the  first  post  on 
April   25th. (353) 

TO  ENGINEERS. —  Wanted,  an  Experienced 
Assistant  for  a  few  weeks  to  prepare  drawings 
for  a  sewerage  scheme  and  additional  machinery  in 
connection  with  waterworks.  State  experience  and 
salary  required.— Address  Box  1,234,  office  of  The 
Surveyor,   24  Bride-lane,  Fleet-street,   E.C.  (354) 

"A/TAIN  ROAD  SURVEYOR,  well  up  in  tar- 
-"-*-  painting,  tarmac  and  ordinary  work,  desires 
temporary  post  immediately,  preferably  under  County 
Surveyor.  Highest  references.  Personally  known  to 
or  of  The  Surveyor.— Box  1,236,  office  of  The 
Surveyor,  24  Bride-lane,  Fleet-street,  E.C. 

"C'OR  SALE. — 30  volumes  Proceedings  of  Institu- 
tion of  Civil  Engineers;  limp  covers;  1905  to 
late;  complete  set,  perfect  condition.— Box  1,235, 
offW  of  TirE  Stfhvetoh,  24  Bride-lane.  Fleet-street, 
E.C  C355) 
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AST    SUFFOLK    COUNTY    COUNCIL. 


MAIN   ROADS. 


TENDER  FOR  ROAD  MATERIALS,  CARTAGE, 
TEAM  LABOUR,  AND  TOOLS. 

The  East  Suffolk  County  Council  are  prepared  to 
receive  Tenders  for  the  following,  for  the  three  Dis- 
tricts in  the  County — namely,  Ipswich,  Halesworth, 
and  Eye— to  the  31st  March, 1914:  — 

(1)  Supply  of   Granite,  Flints,   &c. 

(2)  Supply  of  Local  Gravel,  Sand,  and  Grit. 

(3)  Supply  of  Tools  and  Road  Implements. 

(4)  Cartage    of    Road    Materials    and    for    Team 

Labour. 
Specification  and  Forms  of  Tender  can  be  obtained 
on  application  to  the  Chief  Surveyor  of  Main  Roads, 
County  Hall,  Ipswich,  and  applicants  are  requested 
to  state  which  of  the  Forms  of  Tender  they  require, 
and  also  the  name  of  the  District. 

Sealed  Tenders,  endorsed  "Tender  for  Roads," 
should  be  delivered  at  the  Office  of  the  Clerk  of  the 
County  Council,  County  Hall,  Ipswich,  on  or  before 
the  24th  April,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

A    TOWNSHEND  COBBOLD, 
Clerk  of  the  East  Suffolk   County  Council. 
County  Hall,  Ipswich. 

April  9,  1913. (350) 

SCUNTHOHPE  URBAN  DISTRICT  COUNCIL. 
The  above  Council  invite  Tenders  for  the  Supply 
of  Broken  Granite  and  Chippings,  delivered  free  to 
Frodingham  Station.  The  estimated  quantity  re- 
quired is  650  tons  and  60  tons  respectively,  but  the 
Council  do  not  bind  themselves  to  any  specific 
quantity. 

Tenders,  endorsed  "  Tenders  for  Granite,"  on  a 
Form  which  can  be  obtained  from  my  Office,  are  to 
be  sent  to  me,  with  samples,  not  later  than  noon  on 
the  22nd  day  of  April,  1913. 

C.  CURTIS  GRAY, 

Engineer  and  Surveyor. 
Council  Offices, 

Scunthorpe. 
April  7,  1913.      (35U 

HE  REPTON  RURAL  DISTRICT  COUNCIL. 
REPTON   SEWERAGE. 

The  Repton  Rural  District  Council  are  prepared  to 
receive  Tenders  for  the  Construction  of  about  2i 
miles  of  9-in.  Stoneware  and  Cast-iron  Pipe  Sewers, 
v .  ith  Manholes  and  Accessories,  also  the  Erection  of 
Engine-house,  Sc-eening  Chamber,  Pump  Well,  Tanks, 
Filters,  Sludge  Lagoons,  the  Supply  and  Fixing  of 
Engines  and  Pumps  and  other  Works. 

Plans  and  Specification  may  be  seen,  and  further 
particulars  and  copies  of  the  Bills  of  Quantities  and 
Form  of  Tender  obtained,  on  or  after  Wednesday,  the 
9th  April,  at  the  Offices  of  the  Engineers,  Messrs. 
John  Shaw,  Son  &  Fuller,  of  the  College,  All  Saints, 
Derby,  on  payment  of  a  deposit  of  Two  Guineas, 
which  will  be  refunded  on  receipt  of  a  bond-fide  Tender 
and  the  return  of  all  documents. 

Sealed  Tenders,  on  the  Form  supplied  only,  and 
endorsed  "Repton  Sewerage,"  are  to  be  delivered  at 
my  Office  not  later  than  12  o'clock  noon  on  Wednes- 
day, the  30th  April. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

C.  F.  CHAMBERLIN, 

Clerk  to  the  Council. 

Union  Offices, 

Burton-on-Trent. 
April  9,  1913.  (,352) 

B~~  OROUGH  OF  CONWAY 
The  Conway  Suspension  Bridge  Commissioners 
invite  Tenders  for  the  Cleaning,  Scraping  and  Paint- 
ing of  Conway  Suspension  Bridge  according  to  the 
Specification,  &c,  of  their  Engineer,  Mr.  F.  A. 
Delamotte,  Town  Hall,  Conway,  at  whose  office  the 
Form  of  Tender  and  all  information  may  be  obtained 
on  payment  of  £1  Is.,  which  will  be  refunded  on 
receipt  of  a  honti-fide.  Tender. 

Tenders,   endorsed    "  Bridge   Painting,"   to   be   for- 
warded to  me  on  or  before  the  3rd  May,  1913. 
HUGH  PARRY, 

Town   Clerk. 
Town  Hall, 
Conway. 

April  8,   1913.  (34*) 
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Reinforced  Concrete.* 

By   PERCY  .1.  WALDBAM.  p.s.i. 


I  would  ask  to  be  allowed  to  regard  reinforced  con- 
crete merely  as  a  building  material,  and  to  discuss  on 
broad  lines  the  reasons  why  in  some  eases  it  is  advan- 
tageous and  profitable  to  use  it.  while  in  other  eases 
it  is  not.  It  would  appear  to  be  essentially  the  pro- 
vinee  of  surveyors  to  form  a  fair  and  businesslike 
estimation  of  its  advantages  and  its  disadvantages, 
because,  without  going  into  intricate  calculations,  it 
is  possible  to  arrive  at  a  sufficient  and  correct 
opinion  of  its  general  physical  character  and  of  the 
conditions  essential  to  its  proper  production,  and 
when  these  are  clearly  grasped  the  problem  resolves 
itself  into  a  matter  of  ordinary  valuation. 

When  properly  designed  and  properly  made  in 
situations  where  it  is  suitable,  reinforced  concrete  is 
rot-proof,  vermin-proof,  fire-resisting,  almost  water- 
proof, and  grows  stronger  with  age  instead  of  decay- 
ing. It  can  also  be  readily  moulded  to  any  given 
form,  and  in  entire  structures  it  is  wonderfully  mono- 
lithic—a very  considerable  advantage  on  bad  founda- 
tions. But,  at  the  same  time,  it  is  not  a  material  to 
be  used  without  accurate  knowledge  of  its  limitations. 
It  must  be  designed  with  skill,  made  with  more  than 
customary  care,  carefully  nursed  during  its  infancy, 
and  protected  during  the  whole  of  its  lifetime  from 
agencies  which  are  deleterious  to  cement,  such  as 
impermeating  oils  and  acids. 

In  some  cases  these  disadvantages  are  immaterial, 
and  it  is  the  peculiar  province  of  the  surveyor  to 
estimate  them. 

In  all  situations  where  plain  concrete,  brickwork, 
or  masonry  would  customarily  be  employed  it  can  be 
expected  to  do  the  same  work  with  far  less  bulk  of 
material.  But,  on  the  other  hand,  its  use  invariably 
entails  extra  expenditure  in  casing,  which  may  or 
may  not  outweigh  the  saving  of  material.  A  retaining 
wall,  for  instance,  in  reinforced  concrete  will  do  the 
same  work  as  a  solid  brick  or  concrete  gravity  wall  at 
a  fraction  of  the  cost,  but  in  ordinary  dwelling-house 
solid  walls,  where  there  is  not  much  thickness  which 
can  properly  be  saved,  reinforced  concrete  and  its 
casing  must  be  expected  to  prove  more  expensive 
than  brick  or  stone. 

On  account,  of  the  great  difference  between  the  still- 
ness of  steel  and  concrete,  as  well  as  between  their 
respective  strengths,  it  is  a  matter  of  no  small  mathe- 
matical difficulty  to  devise  formulae  which  will  tell 
us  accurately  how  such  an  ill-matched  team  are  going 
to  pull  together  upon  any  gi/en  load,  and  what  work 
we  can  safely  entrust  to  them  without  running  the 
risk  of  the  too  willing  steel  being  overworked,  or 
setting  a  pace  which  the  concrete  cannot  keep  up 
with.  Even  at  the  present  time,  after  engineering 
scientists  all  over  the  world  have  been  engaged  for 
years  upon  the  subject,  there  are  still  problems  which 
no  text-books  meet. 

The  proposed  regulations  of  the  London  County 
Council,  which  are  still  under  consideration,  are  elo- 
quently silent  with  regard  to  deflection,  and  to  the 
behaviour  of  beams  and  slabs  for  heavy  loads,  which 
lequire  double  reinforcement;  while  the  clauses  which 
i  elate  to  the  strength  of  columns  are  based  upon 
approximations  covering-  large  differences  of  actual 
strength. 

Reinforced  concrete  suffers,  and  suffers  badly,  from 
the  incubus  of  tedious  and  intricate  calculations,  and 
it  is  pleasant  to  be  able  to  say  that  the  results  given 
by  all  formulae  can  be  plotted  to  curves.  When  these 
are  drawn  to  a  large  scale,  the  slightest  inaccuracy  in 
calculating  them  is  seen  in  some  irregularity  in  the 
sweep  of  the  curve.  When  they  are  used  instead  of 
the  formula?,  the  designer's  task  is  reduced  to  that 
of  selecting  values  from  a  set  of  diagrams,  in  pre- 
cisely the  same  way  that  he  now  selects  a  joist  or  the 
properties  of  a  stanchion  from  a  table  of  British  rolled 
sections. 

In  my  own  office  we  have  almost  completely 
eliminated  the  necessity  for  using  the  long  standard 
formulas,  having  plotted  them  all  on  diagrams.  The 
saving  of  time  and  trouble  effected  by  their  use  is 
enormous,  but  what  is  far  more  important  is  the 
notable  gain  in  accuracy.  If  a  draughtsman  has  a 
long  and  intricate  formula  to   work  to,  the  chances 

*  Extracts  from  paper  read  at  a  meeting  of  the  Surveyors' 
Institution  on  Monday  evening  last. 


<i|  error  are  far  greatei  than  it  he  has  merely  to  lake 
a  value  from  a  plotted  curve. 

Another  important  and  unexpected  advantage  which 
results  from  the  substitution  of  curves  for  tedious 
mathematics  is  the  rapidity  with  which  the  designer 
can  grasp  the  possibilities  of  a  problem,  can  compare 
teinforced  concrete  with  other  materials,  and,  if  it,  is 
found  suitable,  select  the  particular  form  in  which 
it  will  give  the  results  which  combine  efficiency  and 
economy. 

In  a  material  which  has  a  high  ratio  of  dead  weight 
to  strength  it  is  frequently  only  possible  to  secure  a 
proper  factor  of  safetv  by  eliminating  all  superfluous 
bulk. 

MATERIALS. 

The  stereotyped  clause  that  "all  materials  should 
be  the  best  of  their  respective  kinds"  is  not  one  to 
be  lightly  interpreted.  They  must  be  of  the  very 
best.  If  the  sand  requires  washing,  it  is  far  better 
out  of  the  work  altogether.  Washing  often  removes 
those  finer  particles  which  are  essential  to  a  strong, 
dense  mixture. 

The  aeration  of  cement  should  never  be  necessary. 
If  it  is  of  the  proper  quality  and  sufficiently  ground, 
it  will  have  been  properly  aerated  by  the  manufac- 
turer; in  which  case  further  aeration  will  only  tend 
to  render  it  inert.  Even  if  kept  too  long  in  sacks  it 
will  be  found  to  cake.  Cement  should  be  slow  or  at 
least  medium  setting,  and  should  pass  the  Biitish 
standard  tests. 

The  aggregate  should  consist  of  large,  small,  and 
.medium-sized  particles,  the  largest  of  which  will 
easily  pass  between  the  reinforcing  bars. 

GRADING    AND    PROPORTIONING. 

The  presence  of  small  voids  in  ordinary  concrete 
may  be  quite  harmless,  but  in  reinforced  concrete 
every  effort  must  be  made  to  eliminate  them  by  care- 
ful mixing  and  thorough  damping.  They  may  be  the 
maans  whereby  damp  may  enter  and  rusl  the  rods. 
causing  them  to  swell  and  burst  off  their  cover.  In 
beams  there  are  high  str?sses  concentrated  on  very 
small  areas  of  cross-section,  in  which  the  presence 
of  a  void  may  be  very  serious.  Voids  may  also  in- 
terfere with  the  adhesion  between  metal  and  rein- 
forcement at  a  vital  point.  It,  is  therefore  necessary 
to  fix  the  proportions  of  the  aggregate,  sand  and 
cement,  with  some  cafe,  so  that  the  interstices  of  the 
larger  materials  may  be  exactly  filled  by  the  smaller, 
and  a  thoroughly  dense  mixture  secured. 

Ballast  aggregate  should  never  be  assumed  to  pos- 
sess the  correct  amount  of  sand.  The  latter  should 
be  screened  out,  and  (he  correel  proportion  added 
back. 

STEEL. 

There    are    on    the   market   many   types  of   patent 

reinforcement    and    varieties    of    hard,    high    carbon 
steels. 

The  advisability  of  adopting  any  of  them  in  a  given 
situation  is  a  complicated  question.  For  ordinary 
work  ordinary  merchant  bars  of  Hiitish  standard 
steel  are  difficult  to  beat. 

BENDING. 

If  reinforcement:  are,  as  they  should  be,  kept  as 
small  as  possible,  all  ordinary  bendings  can  be  done 
on  the  site  by  means  of  bending  irons  and  a  few  iron 
pegs  fixed  into  a  wooden  baulk.  The  only  machine 
necessary  for  ordinary  work  is  an  efficient  pair  of 
shears.  Loose  scale  should  be  cleaned  off  with  a  wire 
brush,  but  a  slight  coating  of  rust  is  not  disadvan- 
tageous. 

CASINGS    AND    FALSEWORK. 

These  should  be  made  of  stout  well-seasoned  wood, 
put  together  with  a  view  to  stolid  firmness  while  the 
concrete  is  setting,  and  afterwards  coming  away 
easily  without  jarring  or  hammering. 

Unless  concrete  is  kept  absolutely  'piiet  and  still 
until  it  hardens,  the  process  of  setting  will  be  seri- 
ously interfered  with  or  arrested  altogether.  For  this 
reason  the  ideal  connection  for  casings  consist  of 
outside  bolts  and  straps,  but  the  next  best  method 
is  by  square-cut  nails  with  the  heads  left  projecting 
half  an  inch,  so  that  they  can  easily  be  drawn  by 
the  leverage   of   a  claw-hammer  or   a   split   crowbar. 
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Screws  are  apt   to  rust  in  badly,  however  well  they 
may  be  greased. 

It  generally  pays  to  plane  Mich  parts  of  the  casing 
as  come  into  contact  with  the  concrete,  so  that  it 
will  come  away  easily,  leaving  a  smooth  finished 
face.  With  the  same  object  in  view  the  forms  are 
sometimes  oiled.  This  should  be  done  with  care. 
The  oil  should  be  thin  and  allowed  to  dry. 

MIXING    AND    PLACING    OF    CONCHKTE. 

In  all  cases  wiiere  the  concrete  will  lie  heavily 
stressed  in  compression  it  pays  to  use  a  rich,  strong 
mixture  (say.  l'li'3),  rather  than  to  make  up  the 
deficient  strength  of  a  weaker  mixture  by  means  of 
compressive  reinforcement,  which  must  always  be 
expensive  and  uneconomical.. 

When  the  mixing  is  done  by  hand,  the  sand  and 
cement  should  be  thoroughly  mixed  first  until  the 
colour  is  a  unifoiin  grey,  then  the  aggregate  should 
he  added  and  mixed,  and  finally  the  water  in  mea- 
sured quantity,  the  whole  being  then  turned  over 
until  it  is  of  uniform  consistency.  Machine  mixing 
should  combine  a  tipping  with  a  rotary  motion,  unless 
the  rotating  drum  is  provided  with  inside  blades. 

NURSING    OF    GREEN    CONCRETE. 

It  is  impossible  to  overrate  the  importance  of  keep- 
ing the  concrete  thoroughly  wet  and  perfectly  still 
until  setting  is  complete.  It  should  be  kept  watered 
and  protected  from  drying  winds  and  sun  for  the  first 
week  or  ten  days  of  hardening,  and  it  should  be 
somebody's  particular  duty  to  see  to  this  over  week- 
ends  and  holidays. 

TEST    CUBES. 

In  all  large  work  small  test  cubes  of  concrete  should 
be  made  from  each  batch  of  concrete,  tamped  to  the 
same  degree  as  the  concrete  in  the  work,  kept  under 
the  same  atmospheric  conditions,  and  tested  by 
crushing. 

Cubes  of  4-in.  side  or  6-in.  cylinders  are  usually 
specified,  but  it  is  not  easy  to  construct  a  machine 
which  will  crush  these.  It  is  far  better  to  have  plenty 
of  3-in.  cubes  crushed  on  the  site  by  a  simple  lever 
testing-machine  made  of  11-in.  floor  joists,  than  to 
send,  at  considerable  expense,  one  or  two  6-in.  cubes 
to  be  crushed  at  the  nearest  town  which  possesses 
a  50-ton  testing-machine. 

The  chief  points  in  favour  of  reinforced  concrete 
are  :  — 

(1)  Its  freedom  from  decay  and  its  improvement 
with  age. 

(2)  Its  impermeability,  which  prevents  insects  and 
disease   germs   from   harbouring  in   it. 

(3)  Its  monolithic  character. 
Its  chief  disadvantages  are:  — 

(1)  Its  cost. 

(2)  Its  weight  and  bulk  for  a  given  degree  of 
strength. 

(3)  The  difficulty  of  making  alterations  in  it,  or 
of   strengthening   parts   which   prove   to   be   weak. 

Upon  these  general  considerations  it  is  possible  to 
form  a  general  opinion  as  to  whether,  in  any  given 
situation,  its  use  would  probably  prove  advantageous 
or  the  reverse. 

It  should  be  expected  to  show  advantages  in 
efficiency  or  economy,  or  both,  in  situations  where — 

(a)  Fire  risk  is  a  predominant  or  an  important  con- 
sideration. 

('/)  Repairs  and  renewals  are  expensive,  inconve- 
nient or  difficult;  or  where  neglected  or  un- 
perceived  decay  is  dangerous — as  in  sea  re- 
clamation works,  reservoirs,  storage  tanks,  &c. 

(c)   Where   a   hard,   impervious   surface,   which   can 
lie   readily   cleaned,   means  money  in  the  long 
run — as  in  the  walls,  floors  and  fittings  of  farm 
buildings,  and  especially  of  dairies,  in   sto 
tanks,   grain   stores,   silos,   &C. 

<'/)  Where  it  can  be  substituted  for  plain  concrete 
01  thick  masonry— as  in  retaining  walls,  foun- 
dations, rain-water  tanks  forming  the  roofs  of 
dairies,  water  towers,  and  above-ground  en- 
silage .-ilos. 

"i  Where  considerable  repetition  reduces  the  cost 
of  centering  and  falsework— as  in  piggeries  and 
cov.  ad  their  fittings,  mangers,  troughs. 

&c. 

ifi  fn  large  complete  buildings  of  a  straightforward 
character— such  as  storage  warehouses,  especi- 
ally on  poor  foundati 

It  would  be  handicapped  by  its  weight,  bulk,  cosl 
and   by   its   permanent   character  where — 

(a)  Long  spans  or  heavy  loads  are  involved. 


(6)  Where  steel  or  timber  can  be  used  for  the  same 

purposes   without  disadvantage. 

(<■)  Where  the  work  is  small,  and  there  is  little  or 

no   repetition   to   enable   casings  to   be   reused, 

as  in  single  cottages. 

(d)  Where  the  finished  details  of  the  work  are  not 

or  cannot  be  settled,  or  where  a  building  is  only 

required   for   a   few   years.     Cutting   or   altering 

a   reinforced   building,   or   pulling   it   down   for 

re-erection  elsewhere,  are  all  but  impossible. 

The  application  to  any  given  case  of  these  general 

factors     is     practically     ordinary     valuation.      As     a 

simple   illustration   the   case  of   fence   posts   may    be 

taken.    These  can  never  be  so  strong  as  wood,  size 

for  size;    but  as  more  than  half  the  safe  strength  of 

wood    is   earmarked    for    deterioration,   this   point   is 

immaterial.    In  concrete  they  cost  more  than  wood, 

whether  bought  ready-made  or  made  in  slack  times; 

but  then  they  require   no   upkeep  or   renewals,   and 

the  question  is  narrowed  down  to  a  comparison  very 

similar  to  that  which  must    be    made    between    the 

present   value    of    a   well-secured   freehold    and    of    a 

leasehold  term  which  is  under  the  liability  of  a  strict 

repairing  clause,  with  a  substantial  fine  in  the  shape 

of  strayed  or  injured  cattle   awaiting  any  -breach  of 

covenant. 

I  suggest  that  nearly  all  cases  can  be  treated  in 
much  the  same  way.  The  considerations  are  often 
more  intricate  and  involved,  but  not  more  so  than 
those  which  must  be  appraised  in  ordinary  valua- 
tion. 

THE    APPLICATION    OF    REINFORCED    CONCRETE    TO 
RURAL    HOUSING. 

I  have  been  asked  to  discuss  the  possibility  of 
using  reinforced  concrete  to  solve  some  of  the  diffi- 
culties of  building  inexpensive  cottages  in  rural  dis- 
tricts. 

I  approach  this  question  with  diffidence,  having  no 
actual  experience  with  regard  to  the  building  of 
cottages  with  materials  other  than  ordinary  brick- 
work, masonry,  wood,  &c,  used  in  the  ordinary 
manner;  my  knowledge  of  the  many  novel  methods 
which  have  been  suggested  for  the  building  of  cheap 
cottages  being  limited  to  a  study  of  their  actual  and 
possible  disadvantages. 

The  essential  structural  requirements  of  cottages 
and  small  houses  in  rural  districts  are:  — 

(a)  That  the  construction  should  be  as  inexpensive 
as  is  compatible  with  efficiency  and  durability. 

(b)  That  the  walls  should  be  not  only  weather  and 
damp  proof,  but  should  form  an  insulation 
against  changes  of  temperature  at  least  equal 
to  that  possessed  by  a  9-in.  brick  wall. 

(c)  That  they  should  not  disfigure  the  landscape. 

(d)  That  they  should  be  sufficiently  substantial  and 
fireproof  to  comply  with  reasonable  or  reason- 
ably interpreted  by-laws. 

With  regard  to  the  last  requirement,  compliance 
with  model  by-laws  may  not  be  absolutely  essential, 
but  it  is  futile  to  discuss  building  methods  which 
would  be  contrary  to  a  reasonable  interpretation  of 
their  efforts  to  obtain  sound  and  substantial  con- 
struction. It  may  be  possible  to  secure  the  autho- 
risation of  some  special  relaxations  all  over  the 
country  if  good  cause  be  shown,  but  drastic  altera- 
tions are  highly  improbable. 

There  can  be  but  little  doubt  that  a  cottage  built 
in  reinforced  concrete  in  the  form  in  which  we  are 
accustomed  to  see  it  in  warehouses  and  office  build- 
ings (a  form  which  has  been  evolved  with  a  view  to 
securing  economy  with  efficiency),  would  be  so  expen- 
sive in  first  cost  that  it  would  compare  very  un- 
favourably with  sound  construction  in  brick,  masonry 
and  wood;  while  the  saving  in  fire  insurance  and 
repairs  would  be  almost  negligible,  at  any  rate  for 
some  years.  The  use  of  reinforcement  could  only  be 
justified  by  making  the  walls  thin,  and  reinforced- 
concrete  buildings  with  thin  walls  are  by  no  means 
easy  to  warm  properly  in  the  winter.  Add  to  this 
the  fact  that  such  cottages  would  also  be.,  in  all 
probability,  supremely  ugly,  and  it  may  be  fairly 
concluded'  that  the  ordinary  constructions  of  walls, 
floors  and  roofs  in  reinforced  concrete  is  not  likely 
to  aid  the  solution  of  the  difficult  and  complex  pro- 
blem of  rural  housing. 

There  are,  however,  other  ways  in  which  the  pro- 
perties of  cement  concrete,  and  the  particular  advan- 
tages of  reinforced  concrete,  can  be  enlisted. 

The  manufacture  of  large,  hollow,  cement-concrete 
building  blocks  by  means  of  hand  machines,  which 
any   intelligent  labourer  can   operate,   is  becoming    a 
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well-established  method  of  producing  a  cheap  and 
efficient  material  for  the  building  of  walls.  Being 
hollow,  these  blocks  can  be  handled  in  large  sizes, 
which  reduces  the  joints  and  the  upkeep  in  pointing. 
The  internal  air  space  also  greatly  aids  their  heat- 
insulating  properties.  As  regards  appearance,  they 
can  either  be  made  to  imitate  stone  or  be  rough  cast, 
and  they  can  be  either  plastered  inside  or  pointed, 
distempered  or  painted.  They  can  be  made  in  slack 
times  and  stored  until  thoroughly  hard  and  mature 
Not  being  reinforced,  they  form  simply  a  substitute 
Eor  brick  or  stone,  and  the  question  as  to  whether 
in  any  given  locality  their  use  would  materially  re- 
duce "cost  depends  upon  the  cost  of  brick  or  stone 
in  that  locality,  which  is  a  matter  for  local  conside  i- 
tion. 

Probably  in  all  situations  other  than  those  in  the 
immediate  neighbourhood  of  brickfields,  and  of  quar- 
ries of  good  building  .-tune,  the  balance  of  first  cost 
would    be  in  their  favour. 

CHEAP     BUILDING. 

As  regards  reinforced  concrete  proper,  I  have  no 
brilliant  scientific  solution  to  offer,  but  I  venture 
to  suggest  that  if  we  study  rural  housing  as  prac- 
tised some  500  or  600  years  ago  in  the  light  of  modern 
experience  of  reinforced  concrete  in  farm  buildings, 
there  are  substantial  savings  to  be  made  by  the  new 
material  over  the  cost  of  ordinary  modern  construc- 
tion in  brick  and  stone,  without  affecting  but  rather 
improving  the  health  and  comfort  of  the  inhabitants 
of  the  building,  and  without  transgressing  any 
reasonable  by-laws. 

The  modern  house  consists  of  walls  built  up  from 
continuous  foundations,  and  strong  enough  at  all 
parts  to  withstand  any  ordinary  or  even  extraordin- 
ary loads  which  may  be  imposed  upon  them  from 
floors  and  roofs.  We  therefore  start  off  with  a  struc- 
tural scheme  which  is  carelessly  wasteful,  using  the 
same  strength  of  walls  everywhere,  whatever  their 
load,  and  keeping  out  the  weather  and  damp  with  a 
porous  material  of  poor  insulating  qualities  against 
heat  and  cold,  and  possessing  a  very  large  number 
of  joints. 

The  builders  of  the  old  houses  first  constructed  a 
skilfully  designed  skeleton  of  hard  timber  to  carry 
the  loads,  with  the  weight  concentrated  on  posts  let 
firmly  into  the  ground.  This  skeleton  they  then 
filled  in  with  plaster  or  clay,  reinforced  with  wattles, 
often  plastered  or  rough  cast  outside.  It  is  certainly 
not  only  possible,  but  established  and  well-tried  con- 
struction, to  do  in  reinforced  concrete  what  the 
mediaeval  builder  did  with  stout  oak  and  wattle  and 
daub,   and  to   do  it,   perhaps,   a  little  better. 

"We  cannot  expect  to  be  allowed  to  build  nowadays 
with  timber  framework,  nor  to  use  reinforced  mud 
filling,  but  we  can  certainly  construct  large  corner 
posts  very  easily  and  very  cheaply  in  reinforced  con- 
crete, and  after  letting  them  into  the  ground  we  can, 
by  means  of  square  trough  casings,  which  can  be 
re-used  many  times,  cast  beams  between  them  all 
round  at  the  first  floor  and  at  the  roof  level,  forming, 
in  fact,  a  framed  skeleton  similar  to  that  which  the 
mediaeval  builder  constructed  with  oak  baulks.  As 
we  frequently  build  such  frames  to-day  in  reinforced 
concrete  to  carry  the  enormous  weight  of  water  tanks, 
they  are  surely  good  enough  to  carry  the  floors  and 
roof  of  a  cottage.  The  filling  material,  which  would 
stand  on  the  6-in.  site  concrete,  can  be  constructed 
in  many  ways  which  would  be  quite  as  weather-proof 
as  a  9-in.  brick  wall,  would  give  far  better  insulation 
against  heat  and  cold,  and,  what  is  by  no  means 
unimportant,  would  cost  much  less.  For  instance, 
double  concrete  slabs  with  mesh  reinforcement  and 
straining  wires  could  be  cheaply  made  and  stocked 
either  by  a  country  builder  or  by  estate  workmen 
in  slack  times,  and  fixed  with  an  air  space  between. 
This  is  a  well-known  and  well-tried  form  of  construc- 
tion. 

Another  substitute  for  the  old  wattle  and  daub 
would  be  a  method  which  is  somewhat  largely  adopted 
in  America — viz.,  the  reinforced-concrete  skeleton 
Avails  could  be  filled  in  with  a  timber  framework 
creosoted  or  treated  against  dry  rot.  This  framework, 
which  incidentally  forms  the  door  and  window 
frames,  is  covered  on  the  outside  either  with  thin 
reinforced  slabs  screwed  on  and  rough  cast  or  merely 
pointed,  or  with  deeply  ribbed  expanded  metal 
lathing  rendered  with  fine  concrete  about  2 in.  thick, 
forming,  when  set,  a  strong  weather-proof  reinforced 
outer  skin  with  no  joints.  The  inside  face  is  either 
plastered  or  boarded,  and  the  whole  forms  a  very 
inexpensive    yet    a    very    efficient    hollow  wall,   fire- 


resisting,  weather-proof,  and  of  good  insulating    i  ro- 
perties. 

rt  will  be  seen  that  this  method  of  utilising  the 
characteristics  of  reinforced  concrete  to  reduce  the 
cost  of  rural  housing  by  no  means  involves  the  ter- 
rible monotony  of  the  American  "poured"  house, 
whose  chief  merit  is  apparently  that  some  hundred 
of  precisely  similar  cottages  can  be  constructed  from 
one  set  of  iron  moulds.  On  the  contrary,  by  going 
back  to  the  traditional  methods  of  skeleton-frame 
construction,  the  designer  is  far  less  hampered  in 
detail    than   with    brick   or   masonry   wails. 

For  instance,  the  old-fashioned  overhanging  first 
floor,  giving  additional  bedroom  accommodation  over 
a  shady  porch  below,  would  rapidly  spring  into 
favour  if  such  obvious  structural  facilities  for  it  were 
provided;  as  would  also  many  similar  picturesque 
features  which  to-day  we  reverence  so  deeply,  but 
which  had  their  commonplace  origin  many  centuries 
back  in  the  dictates  of  structural  necessity  and 
economy. 

The  cost  of  9-in.  external  walls  to  a  pair  of  small 
semi-detached  brick  cottages,  such  as  we  try  to  build 
for  £300  a  pair,  and  so  seldom  succeed  in  doing,  may 
be  taken  as  forming  a  rectangular  block,  about  35  ft. 
by  20  ft.,  and  about  17  ft.  6  in.  high  from  the  ground 
level  to  the  eaves.  With  ordinary  doors  and  windows 
these  walls  would  cost  about  £113.  The  same  walls 
formed  of  corner  posts  connected  with  transverse 
beams  at  the  first  floor  and  roof  level,  all  in  reinforced 
concrete,  and  filled  in  with  slab  or  similar  double 
filling,  resting  on  the  6-in.  concrete  over  the  site, 
would  cost  about  £50,  representing  a  saving  of  £60, 
or  £30  a  house,  irrespective  of  the  saving  of  door  and. 
window  frames  and  the  availability  of  the  concrete 
casings  for  re-use.  It  is  sound  orthodox  construction 
in  reinforced  concrete  involving  the  minimum  of 
expense  in  casing,  and  is  as  applicable  for  single 
houses  as  for  pairs  and  groups.  I  cannot  point  to 
any  cottages  actually  so  constructed,  but  post  and 
filling  walls  in  reinforced  concrete  have  been  applied 
with   considerable  success  in  farm  buildings. 

I  submit  it  for  your  consideration  as  one  way  in 
which  the  new  material  can  properly  be  called  upon 
to  effect  in  rural  housing  at  least  part  of  that  saving 
in  cost  wdiich  is  almost  invariably  so  highly  essential 
and,  at  the  same  time,  so  difficult  to  effect. 


INSTITUTION  OF   MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.  E.  J.   Thomas,   m.inst.c.e., 
County   Surveyor,  Buckinghamshire. 


EASTERN  DISTRICT. 

District  Chairman:  Mr.  Alfred  Fidlee,  m.inst.c.e., 
Northampton. 
An  Eastern  District  meeting  is  to  be  held  at  the 
Building  Trades  Exhibition,  Olympia,  on  Saturday, 
April  19,  immediately  after  the  conference  of  engi- 
neers which  is  being  held — probably  at  about 
4.30  p.m. 

Business. — To  consider  the  formation  of  the  Mutual 
Defence  Fund.    Any  other  business  of  interest  intro- 
duced by  the  members. 
E.  J.  Elford,  A.  Fidler, 

Borough  Engineer,  Borough   Engineer, 

Southend-on-Sea.  Northampton. 

VISIT    TO    AMSTERDAM    AND    THE    HACUE,    WHITSUNTIDE. 

Arrangements    have    now   been   completed    for    the 
visit  of  the  institution  to  Amsterdam  and  The  Hague 
next  month. 
Ladies  are  especially  invited  to  attend  this  meeting. 
Programme. 
Thursday,  May  8th. 
Leave  London  (Liverpool-street  Station)  at  8.30  p.m. 
via  Harwich  and  the  Hook  of  Holland. 
Friday,   May   9th. 
Arrive   ait    the    Hook    of    Holland    and    proceed    to 

Amsterdam,  arriving  7.30  a.m. 
12.45  p.m.— Carriages  leave  hotels. 
1.0  p.m. — Eeception  at  the  town  hall  by  the  Burgo- 
master and  Aldermen  of  Amsterdam. 
1.25  p.m. — Leave  the  town  hall. 

1.30  p.m. — Arrive  at  the  Exchange,  where  the  party 
will  be  received  by  Mr.  A.  W.  Boss,  the 
Director    of   Public    Works,    who,    with    Mr. 
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F.  S.  Jacob  and  Mr.  P.  Lohr,  city  engineers, 
will  give  a  description  of  the  drainage  and 
sewerage  works  of  Amsterdam,  dealing  with 
the  special  difficulties  presented  by  the 
peculiarities  of  the  country,  after  which  the 
members  will  proceed  to  visit  works  in 
course  of  construction  (inter  alia),  the 
-.wage  pumping  stations  (electric  pumps), 
the  old  and  new  sewage  outfall  works,  train- 
way  garage. 

6.0  p.m. -Return  to  hotel-. 

Saturday,  May  lUt/i. 

9.30  a.m.— Carriages  leave  hotels;  visit  to  the  city 
gasworks.  These  works  are  described  as  an 
installation  with  apparatus  up-to-date  in 
.very  detail. 

1.0  p.m.— Return  to  hotel-. 
Afternoon  free. 

Sunday,  May   11th. 

LO.O  a.m.— Leave  Amsterdam  for  trip  to  the  [sle  of 
Marten. 

6.0   p.m.— Arrive  back  at  Amsterdam. 
Mom/ay,  May  12th. 

Leave  Amsterdam  by  train  for  Leyden.    Take  steamer 
trip;   luncheon  on  board. 
Return  by  train  from  Leyden  to  Amsterdam. 
Tvesday,  May  13th. 

--in  a.m.  Leave  Amsterdam  for  The  Hague.  On 
arrival  at  The  Hague,  leave  luggage  at  Die 
Gansigne.  Carriages  will  convey  the  party 
to  the  abattoirs  (these  are  considered  the 
best  example  in  Europe).  The  members 
will  be  received  by  Mr.  Lindo,  the  Director 
of  Public  Works. 

1.0  p.m.— Luncheon. 

The  members  will  visit  "The  House  in  tine 
Wood,"  by  kind  permission. 
Drive   to   Scheveningen. 
Dinner  at  hotel. 

10.47  p.m.  -Leave  The  Hague  for  the  Hook  of  Holland. 

11.50  p.m.— Leave  the  Hook  of  Holland  by  steamer  for 
Harwich. 

Wednesday,  May  l/fth. 

Arrive  Harwich  and  proceed  by  train  to  London, 
reaching  Liverpool-street  Station  at  B.O  a.m. 

NORTH-EASTERN   DISTRICT. 

A  meeting  of  the  institution  will  be  held  in  the 
North-Eastern  District  at  Newcastle-on-Tyne  on  May 
2nd  and  3rd  next. 

SCOTTISH    MEETINC. 

A  meeting  of  the  institution  will  be  held  in  the 
Scottish  District  at  Dundee  on  June  6th  and   7th. 

ANNUAL  MEETINC. 

The  annual  meeting  of  the  Lnsitriltutioo  will  be 
held  from  July  16th-19th. 

Thomas  Cole, 
92  Victoria-tieei,    8.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

President    -Mr.    Frank    Latham,    m.inst.c.e.t.,    f.s.b., 
Borough    Engineer   and    Surveyor,   Penzance. 

CENERAL    MEETINC. 

H    wall  be  paid  to  the  Internatiunal   Building 
at  Olympia,  London,  on  Saturday, 
\pril   12th.  at   3.30  o'clock. 

I'ROOliAMMli. 

3.15.     .Meet    at    the  exhibition  entrance. 
3.30.— Informal  meeting  within  the  exhibition. 
4.0.— Proceed  to  inspect  tire  various  exhibits. 
4.45.— Adjournment  for  tea,  at  the  kind  invitation  of 
Mr.  H.  G.  Montgomery. 
Tickets  of  admission  have  kindly  been  supplied  by 
the  exhibition   authorities. 

NORTH-WESTERN   DISTRICT. 

A    meeting  will  be  held  at  the  Victoria  Hotel.   Man- 

.     on     Wednesday   next,     at    7   o'clock,    when 

r  on  "  Sewage  Treatment"  will  be  read  by  Mr. 

R.  J.  McKenn,  manager  of  the  Heywood  Corp 

-cwage  works.    Member.,  will  remember  that  a   very 

interesting  paper  was  read  by  Mr.    McKenn   at  the 

Heywood  sewage  works  in  April  of  last  year,  and  it 

is  to  be  hoped  that  th  i   lance  will  be  as  large 


as  it  wa-3  then.    The  paper  will  afford  excellent  scope 
for  full  discussion. 


Biantwoud, 

Coomassie--!  reel 

Hevwood. 


I.  W.  Cleave, 

Hon.   L>i  I,  it  I  Siii  i  lurij. 


The  following  council  meetings  have  been  arranged: 
April  30th,  London;  May  31st,  Manchester;  June  28th 
London;  July  30th,  London. 

B.  Wtand, 

39  Victoria-street,  S.W.  Secretary. 


ILLUMINATING   ENGINEERING  SOCIETY. 


\  paper  by  Mr   A.  P.  Trotter  on  "The  Specification 

of  Street  Lighting,"  giving  an  account  of  the  work 
of  the  Joint  Committee  of  the  Institution  of  Elec- 
trical Engineers,  the  Institution  of  Gas  Engineers, 
the  Institution  of  Municipal  and  County  Engineers, 
and  the  Irhmrinait.ing  Engineering  Society  will  be 
presented  at  s  meeting  of  the  La  I  named  body  at  the 
Royal  Society  of  Art-si,  18  John-street,  Adelphi, 
London,  on  Tuesday  next,  at  8  p.m. 

The  paper  will  not  be  read.  The  discussion  will 
be  opened  after  some  introductory  remarks  by  the 
author. 

\ i ■  •  1 1 1 1 m  i  Hi  the  In..- 1  iiii'ticm  of  Eleetnieial  Engineers, 
the  Institution  of  Gas  Engineers,  ami  Institution  of 
Municipal  and  County  Engineers  are  invited  to 
attend,  and  bhey  may  obtain  copies  of  the  paper  on 
.application  to  Mr.  L.  Caster,  the  hon.  secretary  of 
the  Blumdnating  Engineering  Society,  32  Victoria- 
street,  S.W. 


APPOINTMENTS  VACANT. 

Official  and   similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  Will   be   inserted   in    the  following  day's  issue,  Out  thott 

responsible  for  their  despatch  are  recommended  to  arrange  that  they 
thall  reach  The  Surveyor  office  by  noon  en  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Holborn), 
subject  to  later  confirmation  by  letter. 


CLERK  OF  WORKS— April  12th.— Bimgley  Urban 
District  Council.  £2  10s.  per  week.— Mr.  A.  Platts, 
clerk. 

CHIEF  ASSISTANT  ENGINEER.— April  12th.- 
Port  of  London  Authority.  £1,200.— Mr.  F.  Ayliffe, 
secretary,  109  Leadenhall-street,  E.C. 

BOROUGH  ENGINEER  AND  SURVEYOR.  April 
12th. — Corporation  of  Ipswich.  £350— £550.— Mr.  W. 
Bantoft,  town  clerk. 

SURVEYOR.— April  12th.— Kettering  Rural  District 
Council.    £130     £170.— Mr.  Charles  W.  Lane,  clerk. 

INSPECTOR  OF  NUISANCES.— April  12th.— Wig- 
ton  Urban  District  Council.  £110  per  annum. — Mr. 
J.  W.  Crookes,  clerk. 

STOKER  AND  DRIVER. -April  14th.  At  pumping 
station  of  Borough  of  Dorchester  Waterworks  21s. 
per  week,  with  house,  coal  and  light. —Mr.  A.  G. 
Symonds,  town  clerk. 

CITY  ENGINEER'S  CLEBK.-  \pril  L4th.— Cor- 
poration of  Coventry.  30s.  per  week. — Mr.  J.  E. 
Swindlehurst,  city  engineer  and  surveyor. 

JUNIOR  ASSISTANT  ENGINEER.— April  14th.— 
Merthyr  Town  Council.  £150— £200.— Mr.  T.  Aneuryn 
Rees,  town  clerk. 

TEMPORARY  TOWN  PLANNING  ASSISTANT.— 
April  14th. — Corporation  of  Northampton.  £2  pet- 
week.— Mr.  Alfred   Fidler,   borough  engineer. 

ASSISTANT  ROAD  FOREMAN.  —  April  14th.- 
Salisbury  Town  Council.  35s.  per  week.— Mr.  F. 
Hodding,  town  clerk. 

CLERK  OF  WORKS.— April  16th.— Kinsale  Rural 
District  Council.  £2  10s.  per  week.— Mr.  J.  Murphy 
clerk,  Council  Office,  The  Workhouse. 

SURVEYOR  OF  HIGHWAYS.— April  18th.— Ashby- 
de-la-Zouch  Rural  District  Council.  £100  per  annum. 
— Mr.  George  Fanner,  clerk. 

BURGH  SURVEYORS  ASSISTANT.— April  19th. 
Corporation  of  Dumfries.  £65— £80.— Mr.  John 
Barker,  burgh  surveyor. 

CHIEF  ENGINEERING  ASSISTANT.— April  19th. 
—Corporation  of  Northampton.  £193— £225.— Mr 
Alfred  Fidler,  borough  engineer  and  surveyor. 
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CHIEF  ENGINEERING  ASSISTANT.— April  21st. 
—Corporation  of  Coventry.  £200  per  annum.— Mr. 
J.  E.  Swindlehurst,  city  engineer  and  surveyor. 

CITY  ENGINEER  AND  SURVEYOR.— April  21st. 
—Corporation  of  St.  Albans.  £300  per  annum.— Mr. 
E.  R.  Debenham,  town  clerk. 

FOREMAN.— April  21st.— Corporation  of  Barrow-in- 
Furness.— Borough  Engineer  and  Surveyor. 

SEWAGE  FARM  ATTENDANT.— April  23rd.— 
Blaby  Rural  District  Council.  30s.  per  week.— Mr. 
B.  A.  Shires,  clerk. 

CHIEF  ASSISTANT  TO  BOROUGH  SURVEYOR. 
—April  26th.— Corporation  of  Darlington.  £230— 
e250. — Mr.  H.  G.  Stevenson,  town  clerk. 

JUNIOR  ASSISTANT  TO  BOROUGH  SURVEYOR. 
—April  26th.— Corporation  of  Darlington.  £90— £110. 
— Mr.  H.  G.  Stevenson,  town  clerk. 

WORKING  FOREMAN.— April  30th.— Tavistork 
Urban  District  Council.— Mr.   E.   Warran,   clerk. 

ASSISTANT  ENGINEERS.  —  May  1st. —  Indian 
Public  WoTks  and  State  Railway  Departments. — 
Secretary,  Public  Works  Department,  Tndia  Office, 
London,'  S.W. 

SURVEYOR,  INSPECTOR  AND  COLLECTOR. - 
May  2nd. — Buckfastleigh  Urban  District  Council. 
£150  per  annum. — Mr.  Edward  Windeatt.  clerk. 

ASSISTANT  ENGINEER.— May  15th.— Board  of 
Trustees  for  the  Improvement  of  Calcutta.  500—700 
rupees  per  mensem. — Mr.  C.  H.  Bompas,  chairman, 
5  Ciive-street,  Calcutta. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  te  4.30  p.m.  on 
Thursdays  w.ii  be  inserted  in  the  following:  day's  issue,  but  those 
responsible  for  their  despatch,  are  recommended,  to  arrange  that  they 
shall  reach  Thk  Scuvkior  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (Jfo.  2359  Molborn), 
tuhjcct  to  later  confirmation  by  letter. 


READING— April  18th.— Designs  for  a  public 
school,  for  the  Education  Committee.  The  compe- 
tition is  limited  to  local  architects. — The  Town  Clerk. 
DALZIEL. — April  19th. — Designs  for  a  high  school 
at  Motherwell,  for  the  Dalziel  School  Board.  Assessor, 
Dr.  J.  J.  Burnet.— The  Clerk. 

NORTHAMPTON.— April  21st.  —  Designs  for  a 
council  school.  Limited  to  local  architects. — The 
Clerk,  Education  Offices-. 

BARNET. — April  29th.— Designs  for  new  municipal 
offices,  for  the  urban  district  council.  Premiums  £25, 
£15,  £10.— The  Clerk. 

EXETER.— June  7th.— Designs  for  a  hostel  for  male 
students,  for  the  corporation.  Assessor,  Mr.  Edwin 
Cooper,  f.h.i.b.a. — The  Town  Clerk. 

DEVONPORT.— June  14th.— Designs  for  municipal 
buildings  and  a  guildhall,  for  the  Corporation  of 
Devonport.  Premiums  of  £350,  £150,  and  £100  are 
offered.  The  assessor  is  Mr.  Ernest  Newton,  a. it. a., 
f.h.i.b.a.— Mr.  R.  J.  Fit  tall,  town  clerk. 

NEWCASTLE-ON-TYNE.— June  14th. -Designs  for 
proposed  public  baths,  for  the  corporation.  Mr.  H. 
W.  Wills,  f.r.i.b.a.,  has  been  appointed  as  assessor.— 
Mr.  A.  M.  Oliver,  town  clerk. 

NEWCASTLE-ON-TYNE.— June    19th. -Designs    for 

laying  out  portion  of  the  Walker  estate,  for  the  cor- 
poration. Premiums  £50,  £30,  and  £20.— Mr.  A.  M. 
Oliver,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  Will  be  inserted  In  the  following:  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  adoertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  13S9  Solborn), 
subject  to  later  confirmation  by  letter. 


Buildings. 

EARLSTON.— April  12th.— For  the  construe  1 1  - 1 1  of 
a  storage  reservoir,  for  the  Water  Committee. — Mr. 
T.  R.  Atkinson,  Earls  ton. 

ABERDARE.— April  12th.— For  the  erection  of  two 
bridges,  for  the  urban  district  council.— Mr.  D.  L. 
Griffiths,  clerk. 

LURGAN.— April  12th.— For  the  erection  of  fifty- 
four  workmen's  dwellings,  far  the  town  council.— Mr. 
F.  W.  Pollock,  clerk. 


EASTRY.— April  14th.— For  the  erection  of  work- 
men's dwellings^,  for  the  rural  district  council. — Mr. 
F.  S.  Cloke,  clerk,  Sandwich. 

PRESTON  (Lanes).— April  14th— For  erection  of 
bridge,  stable  and  sheds,  and  road  construction, 
for  the  corporation.— Mr.  Alfred  Howarth,  town  clerk. 
WOKING.— April  14th.— For  the  erection  of  shelters 
and  sanitary  conveniences,  for  the  urban  district 
council.— Mr.   G.  J.  Wooldridge,   surveyor. 

YORK. — April  14th.— For  the  erection  of  a  school, 
for  the  Education  Committee.— Mr.  J.  H.  Mason, 
secretary. 

ALNWICK.— April  14th.— For  the  erection  of  a 
pumping  station,  for  the  urban  district  council. — 
Mr.  J.  Balmbra,  clerk. 

NORWICH.— April  14th.— For  the  erection  of  a 
school,  for  the  Education  Authority.— Mr.  C.  J. 
Brown,  architect  and  surveyor,  The  Close. 

YORK.— April  14th. — For  the  erection  of  two  lock- 
up shops,  for  the  corporation. — Mr.  F.  W.  Spurr,  city 
engineer. 

MANCHESTER.— April  15th.— Far  the  roofing  over 
of  avenue  at  Hyde-road  car  works,  for  the  corporation. 
— Mr.  Thomas  Hudson,  town  clerk. 

BOLTON-UPON-DEARNE.  — April  15th.  — For  a 
bridge  and  highway  improvement,  for  the  urban  dis- 
trict council.— Mr.  J.  Ledger  Hawksworth,   clerk. 

DURHAM.— April  15th.— For  the  erection  of  a 
school,  for  the  county  council. — Mr.  J.  Eltringham. 
architect.  General  Chambers,  West  Sonniside,  Sun- 
derland. 

CARNARVON.— April  16th.— For  the  erection  of  a 
police  station  and  court  room  at  Llandudno,  for  the 
Joint  Committee. — Mr.  A.  Bodvel-Roberts,  Clerk  of 
the  Peace,  Carnarvon. 

KINSALE.— April  16th.— For  the  erection  of  cot- 
tages, for  the  rural  district  council. — Mr.  J.  Murphy, 
clerk,   Council  Offices,   The  Workhouse. 

PORTSMOUTH.— April  16th.— For  erecting  two 
dressing  rooms  at  public  baths,  for  the  corporation. — 
Mr.  G.  Hammond  Etherton,  town  clerk. 

LINDSEY—  April  17th.— For  the  erection  of  a 
school,  for  the  Education  Committee.— Mr.  S.  M. 
Grant,  secretary,  286  High-street,  Lincoln. 

QUEENSTOWN.— April  18th.— For  the  erection  of 
twenty  workmen's  dwellings,  for  the  urban  district 
council.— Mr.  James  H.  Campbell,  clerk. 

TOTTENHAM.— April  21st.— For  the  erection  of  a 
school  hall,  for  the  Education  Committee.— Mr.  W.  H. 
Prescott,  town  hall,  Tottenham. 

WILTS.— April  21st.— For  the  reconstruction  of 
Bulford  Bridge,  for  the  county  council.— Mr.  J.  George 
Powell,  county  surveyor,  Trowbridge. 

PORTSMOUTH.— April  21st.— For  building  an 
isolation  hospital,  for  the  Committee  of  Visitors. - 
Mr.  S.  B.  Jones,  architect,  21  Hampshire-terrace. 
Portsmouth. 

BARKING.— April  22nd.— For  the  erection  of  six 
cottages,  for  the  urban  district  council. — Mr.  C.  J. 
Dawson,  architect,  Clock  House  Chambers,  Barking. 
CROYDON.— April  22nd.— For  additions  and  altera- 
tions to  offices,  for  the  corporation. — Mr.  F.  C. 
Lloyd,  town  clerk. 

LAMBETH.— April  24th.— For  the  erection  of  a 
pavilion,  for  the  borough  council.— Mr.  B.  Penny, 
town  clerk. 

LANCASHIRE.— April  24th.— For  the  erection  of 
an  elementary  school,  for  the  Education  Committee. 
— Mr.  H.  Littler,  county  architect,  16  Ribblesdale- 
place,  Preston. 

WEST  RIDING.— April  25th.— For  the  enlargement 
of  a  school,  for  the  Education  Committee.— Clerk  of 
the  County  Council,  County  Hall,  Wakefield. 

DURHAM.— April  25th.— For  the  erection  of  a 
police  station,  for  the  county  council.— County  Sur- 
veyor, Shire  Hail.  Durham. 

WOOD  GREEN.— April  30th.— For  the  erection  of  a 
central  fire  station,  for  the  urban  district  council- 
Mr.  W.  P.  Harding,  clerk. 

Iron  and  Steel. 

DAVEISi TRY—  April  14th —For  the  supply  and  erec- 
tion of  a  water-softening  plant  (capacity  10,000  gallons 
per  hour),  and  a  water-level  indicator,  for  the  corpora- 
tion.— Mr.   Frederick   Willoughby,   town   clerk. 

TOTNES.— April  17th.— For  laying  cast-iron  water 
mains  and  other  work,  for  the  rural  district  council. 
—Mr.  F.  K.  Windeatt,  clerk. 
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EXMOUTH.— April  26th.— For  the  supply  of  cast- 
iron  water  mains,  9-in.,  6-in..  4-in.  and  3-in.  diameter, 
supply  of  valves,  valve  hydrants  and  other  fittings, 
and  for  the  necessary  labour  and  materials  required 
in  laying  9-in.  and  6-in.  mains  and  fixing  valves,  for 
the  urban  district  council. — Mr.  Samuel  Hutton, 
engineer. 

Roads. 

REIGATE.— April   12th.— For  the  supply  of  granite 

macadam,  basalt,  flints,  granite  kerb,  Kent  rag-stone, 

tar   paving,    artificial    stone    paving,   gravel,    concrete 

beach,  pea  beach,  compo.  grit,  Portland  cement,  and 

grit,    for    the    corporation.  —  Mr.    Alfred 

.1.  town  clerk. 

BOXXYRIGG.  — April  12th.— For  cleansing  the 
streets,  for  the  corporation. — Mr.  J.  G.  Forbes.,  town 
clerk. 

SOUTHBOROUGH.— April  12th.— For  the  supply  of 
basalt,  granite,  or  other  suitable  stone,  for  the  urban 
district  council. — Mr.  P.  Hanmar,  clerk. 

"WALSALL. — April  12th. — For  the  supply  of  granite 
paving  setts,  for  the  corporation. — Mr.  H.  Lee,  town 
clerk. 

WROTHAM.— April  12th.— For  the  supply  of  stone, 
team  labour  and  steam  rolling,  for  the  urban  district 
council. — Mr.  H.  E.  Pyle,  clerk,  123  London-road, 
Sevenoaks. 

TAXGIER.— April  12th.— For  the  construction  of  the 
=econd  section  of  Casablanca-road,  for  the  Special 
Committee  of  Public  Works. — Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  73  Basinghall- 
street,  E.C. 

IXVERXESS.— April  12th.— For  road  improvement 
works,  for  the  Badenoch  District  Committee. — Mr. 
A.  M.  Grant,  district  road  surveyor,  County  Buildings, 
Kinsrus=ie. 

BRUMBY  AND  FRODINGHAM.— April  12th.— 
For  the  supply  of  800  tons  of  whinstone.  and  about 
150  tons  of  tar-macadam,  for  the  urban  district  coun- 
cil.— Mr.  Joe  Green,  surveyor. 

GUILDFORD.— April  14th.— For  the  supply  of 
granite,  for  the  rural  district  council. — Mr.  J.  Anstee, 
surveyor. 

TIVERTON.— April  14th.— For  work  of  steam  rol- 
ling, for  the  rural  district  council. — Mr.  A.  J.  Mildon, 
surveyor,  Ash  Thomas,  Tiverton. 

HARPENDEN.— April  14th.— For  the  making  up  of 
private  streets,  for  the  urban  district  council. — Mr. 
Chas.  S.  Tuckey.  clerk. 

PLOMESGATE.— April  14th.— For  the  supply  of 
broken  granite  and  flint,  for  the  rural  district  council. 
—The  Clerk. 

HAVERHILL.— April     14th.— For    the     supply     of 

granite  or   basalt  and   tar-macadam,   for   the 

urban  district  council. — Mr.  John  H.  Clarke,  surveyor. 

BRIGHION.— April  14th.— For  the  supply  of  the 
necessary  materials  and  laying  of  tarred  slag  mac- 
adam, or  other  material  of  quality  and  durability 
equal  to  tarred  slag  macadam,  on  Preston-road,  for 
corporation.— Mr.   Hugo  Talbot,  town   clerk. 

SHERRINGTON.— April  14th.— For  making  up  two 
roads,  for  the  urban  district  council. — Mr.  Edgar  C. 
Rolfe,  clerk. 

AYR. — April  14th. — For  permanent-way  construc- 
tion and  road  widening,  for  the  corporation. — Mr. 
!'.    \.  Thomson,  town  clerk. 

WARRINGTON.— April    14th.— For    the    supply    of 
ind  whinstone  or  granite  in  cubes,  for  the  cor- 
poration.   Mr.  Andrew  M.  Ker.  borough  engineer  and 
surveyor. 

WLERIi CRY.— April  14th.— For  the  supply  of  slag 
and  granite,  for  the  rural  district  council.— Mr.  W.  J. 
Cook,  district  surveyor,  Aylesbury. 

!v TON-OX-TEES.— April  14th.— For  street  im- 

ent  work,  for  the  corporation.— Mr.  Arthur  B. 

:  y,  town  clerk. 

KENSINGTON.— April  14th.— For  paving  work  with 

id    deal    blocks,   for    the    borough    council.— 

Borougri  Engineer  and  Surveyor. 

LOXG  BENTON.— April  14th.— For  roadway  con- 
struction, for  the  urban  district  council.— Mr.  J. 
Landell  i,  engineer  and  surveyor,  12  Gray- 

.    Xewcast!e-on-Tyne. 

WIGTON.— April   14th.— For  work  of  road   mainte- 
nance, for  the   rural   district   council.— Mr.   J.   F.  W. 
n.  clerk. 


ALDERSHOT.— April  15th.— For  the  supply  of 
Rhenish  or  Devon  basalt,  flints,  limestone  tar  paving, 
blast-furnace  slag  tar-macadam,  bituminous  asphalt 
binder,  granite  kerbing,  and  blue  pennant  channel, 
for  the  urban  district  council. — Mr.  W.  E.  Foster, 
clerk. 

HAMILTON.— April  15th.— For  the  execution  of 
road-making  work,  for  the  Middle  Ward.— Mr.  W.  E. 
Whyte,  district  clerk,  Hamilton. 

WANTAGE.— April  15th.— For  the  supply  of  hand- 
picked  stones,  gravel  and  chalk  for  the  rural  district 
council.— Mir.  J.  H  Robinson.  East  Us.ley. 

LEWISHAM.— April  15th.— For  kerbing  and  paving 
work  for  the  borough  council.— The  Borough  Surveyor. 

BANFF.— April  15th.— For  the  construction  of  4 
miles  of  road,  for  the  county  council. — Mr.  James 
Grant,  district  clerk,  Banff. 

SALFORD.— April  15th.— For  work  of  making-up, 
for  the  corporation. — Borough  Engineer. 

BOURNEMOUTH.— April  16th.— For  making  up  a 
certain  road,  for  the  corporation. — Mr.  F.  W.  Lacey, 
m.inst.c.e.,   borough   engineer   and   surveyor. 

TURTON.— April  16th.— For  the  supply  of  four  vans 
for  street  watering,  for  the  urban  district  council. — 
Mr.  J.  B.  Goulburn,  clerk. 

BOLLINGTON—  April  16th.— For  paving  work  in 
certain  streets,,  for  the  urban  district  council. — Mr. 
S.   Knight,  clerk. 

ARUNDEL.— April  16th.— For  the  -supply  of  broken 
granite,  for  the  corporation. — Mr.  E.  F.  Farrington, 
borough  surveyor. 

BECKENHAM.— April  16th, -For  resurfacing  with 
tar-macadam,  or  with  macadam  grouted  with  pitch 
or  other  approved  bituminous  compound,  Wickham- 
road,  Albemarle-road,  and  Newlauds  Park-road,  for 
the  urban  district  council. — Mr.  F.  Stevens,  clerk. 

ISLE  OF  WIGHT.— April  16th.— For  supplying  up 
to  50.000  gallons  of  refined  tar,  according  to  the  Road 
Board  Specification  No.  4.  Tar  No.  1,  for  the  rural 
district  council. — Mr.  H.  Eldridge  Stratton,  clerk. 

W7ORSBOROUGH.— April  16th.— For  the  supply  of 
broken  granite,  tarred  dross,  rough  dross,  limestone 
and  asphalt,  for  the  urban  district  council. — Mr.  A. 
Clea-ff,  clerk. 

GUILDFORD.— April  16th.— For  carrying  out 
private  street  works,  for  the  corporation. — Mr.  A.  D. 
Jenkins,  town  clerk. 

NEWPORT  (Isle  of  Wight).— April  16th.— For  the 
supply  of  50.000  gallons  of  refined  tar,  for  the  rural 
district  council.— Mr.  H.  E.   Stratton.  clerk. 

OXFORD.— April  I7th.— For  the  supply  of  York  flag- 
ging, artificial  flagging,  blue  paving  bricks,  York  kerb. 
Clee  Hill  paving  setts,  reservoir  paving  setts,  unbroken 
Clee  Hill  granite,  unbroken  Hartshill  granite,  lias 
lime  and  Portland  cement  for  the  corporation.— Mr. 
W.  H.  White,  city  engineer. 

CROYDON.— April  17th.— For  private  street  works, 
for  the  rural  district  council— Mr.  R.  M.  Chart,  sur- 
veyor. 

MARCH.— April  17th.— For  the  supply  of  broken 
granite,  for  the  urban  district  council.— Mr.  C.  Green- 
wood, clerk. 

FRINTON.— March  17th.— For  work  of  tar  paving, 
for  the  urban  district  council.— Mr.  E.  M.  Bate,  sur- 
veyor. 

DONCASTER.— April  18th.— For  work  of  road 
widening,  for  the  rural  district  council.— Mr.  W.  R. 
Crabtree,  surveyor. 

BEXHILL  —  April  19th.—  For  making  up  a  certain 
road,  for  the  corporation.—  Mr.  G.  Ball,  borough  sur- 
veyor. 

WESTHAMPNETT.— April  19th.— For  the  supply  of 
Guernsey  granite,  for  the  rural  district  council.— Mr. 
W.  D.  Rasell,  clerk,  5  South-street,  Chichester. 

REIGATE.— April  21st.— For  making  up  a  portion 
of  Station-road,  Redhill.  for  the  corporation.— Mr. 
Alfred  Smith,  town  clerk. 

MAIDENHEAD.— April  21st.— For  laying  40,000  yds. 
of  tarred  footway,  for  the  corporation.— Mr:  H.  E. 
Davies,  town  clerk. 

AIRDRIE.— April  21st:— For  the  supply  of  kerb  and 
channel  work,  granolithic  paving  and  carting,  for 
the  town  council.— Mr.  H.  Inglis,  burgh   snrveyoT. 

BURGESS  HILL.— April  22nd.— For  the  supply  of 
broken  granite  and  fine-  granite,  for  the  urban  dis- 
trict council.— The  Surveyor. 

'   AUDENSH  AW— April  22nd.— For  work  of  road  con- 
struction.—Mr.  F.  Hamer,  clerk. 
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ENFIELD.— April  23rd.— For  providing  and  laying 
about  4,300  yds.  of  artificial  stone  paving,  for  the 
urban  district  council.— Mr.  T.  W.  Scott,  clerk. 

CARSHALTON.— April  23rd.— For  treating  80,000 
yards  super,  of  road  with  bituminous  dust-preventing 
material,  for  the  urban  district  council.— Mr.  C.  P. 
Lovelock,  clerk. 

ELY.— April  23rd.— For  the  supply  of  coarse 
clunch  and  coarse-screened  gravel,  for  the  rural  dis- 
trict council— Mr.  F.  W.  Firby.  district  surveyor, 
Sutton,  Isle  of  Ely. 

WEST  RIDING.— April  23rd.— For  work  of  excava- 
timr,  rubble  pitching  and  macadamising,  for  the 
'I.!  ays  Committee.— Mr.  F.  G.  Carpenter,  West 
Riding  Surveyor,   County  Hall,  Wakefield. 

ISLE  OF  THANET.— April  24th.— For  the  supply  of 
2,081  yds.  of  broken  flints  and  1,815  tons  of  broken 
granite,  for  the  rural  district  council. — Mr.  Charles 
Taylor,  clerk. 

GRANTOWN-ON-SPEY.— April  26th.— For  forming 
kerbs  and  footpaths,  for  the  corporation.— Mr.  W. 
Forsyth,  tow;n  clerk. 

NEW  SARUM.— April  30th.— For  the  execution  of 
street  work,  for  the  corporation. — Mr.  W.  J.  Goodwin, 
city  engineer  and  surveyor. 

SALISBURY.— April  30th.— For  the  execution  of 
private  street  works,  for  the  corporation.— Mr.  W.  J. 
Goodwin,  city  engineer  and  surveyor. 

MADRAS.— May  29th.— For  the  supply  of  special 
distilled  eoal  tar  for  tar-spraying  roads,  for  the  cor- 
poration.— The  Surveyor,  24  Bride-lane,  Fleet-street, 
E.C. 

Sanitary. 

TADCASTER.— April  12th.— For  laying  sewers  and 
manholes,  for  the  rural  district  council. — Mr.  Geo.  A. 
Bromet,  clerk. 

OUNDLE. — April  12th. — For  fixing  oil  engine  and 
air  receiver,  with  pipes  and  fittings  in  connection  wrlth 
the  sewage  ejector  at  sewage  disposal  works,  for  the 
urban   district  council. — Mr.  Robert  Knight,  clerk. 

TROWBRIDGE.— April  14th— 19th.— For  the  conver- 
sion of  storm-sewage  filters  to  stand-by  tanks,  altera- 
tions and  additions  to  settling  tanks,  and  the  erec- 
tion of  sewage  pumping  machinery,  for  the  urban 
district  council.— Mr.  H.  G.  Nicholson-Lailey,  sur- 
veyor. 

WARMLEY. — April  14th. — For  the  construction  of 
main  outfall  and  branch  sewers,  for  the  rural  district 
council. — Mr.   Seymour  Williams,  clerk. 

ECCLES.— April  14th.— For  the  supply  of  engine 
] lacking,  waste,  wading  boots,  shovels,  forks  and 
valves,  for  the  Sewage  Disposal  Committee. — Mr. 
Edwin  Parkes,  town  clerk. 

EDMONTON.— April  14th.— For  the  erection  of  a 
sanitary  convenience,  for  the  urban  district  council. 
— Mr.  C.  Brown,  engineer. 

NORTH  BATTLEFORD  (Canada).— April  15th.— For 
the  supply  of  vitrified  tile  sewer  pipes  and  junctions, 
for  the  town  council. — Messrs.  Chipman  &  Power, 
Mail  Building,  Toronto. 

CHELTENHAM.— April  16th.— For  laying  stoneware 
pipe  sewers,  manholes,  lampholes,  and  connecting 
houses  to  sewers,  for  the  rural  district  council. — Mr. 
G.  Macllquham,  clerk. 

CHELTENHAM.— April  16th.— For  the  provision, 
laying  and  jointing  of  about  3,900  yds.  of  15-in.,  12-in. 
and  9-in.  stoneware  pipe  sewers,  with  manholes  and 
lampholes,  and  the  conversion  of  sewers  into  storm- 
water  drains,  for  the  rural  district  council. — Mr. 
Gilbert  Mcllquham,  clerk. 

STOURBRIDGE.— April  16th.— For  the  construc- 
tion of  a  surface-water  drain,  for  the  urban  district 
council. — Mr.  F.  Woodward,  surveyor. 

HUNTLY.— April  17th. — For  laying  pipe  sewer,  for 
the  corporation. — Mr.  J.  Allan,  burgh  surveyor. 

KIRKHEATON.— April  17th.— For  the  supply  and 
construction  of  fireclay  pipe  sewers  and  manholes, 
for  the  urban  district  council. — Mr.  Joseph  Wood, 
clerk. 

BARNSTAPLE.— April  19th— For  the  execution  of 
drainage  work,  for  the  corporation.— Mr. .  E.  AL 
Saunders,  borough  surveyor. 

WALLASEY.— April  19th.— For  the  erection  of  a 
public  convenience,  for  the  corporation. — Mr.  W.  H. 
Tvavers,  borough  engineer  and  surveyor. 


TROWBRIDGE.— April  19th.— For  the  conversion 
of  primary  and  secondary  contact  beds  to  percolating 
filters,  including  the  erection  of  sewage  distributing 
machinery,  also  the  construction  of  humus  tanks, 
sludge-water  and  sludge  drains,  manholes,  chambers 
and  other  work,  for  the  urban  district  council.— Mr. 
H.  G.  Nicholson-Lailey,  engineer. 

HEBDEN  BRIDGE.— April  21st.— For  work  of  lay- 
ing new  sewers,  for  the  urban  district  council.— Mr. 
T.  Waddington,  engineer  and  surveyor. 

WARE.— April  21st.— For  laying  cast-iron  sewer  and 
constructing  manhole,  for  the  rural  district  council. 
—Mr.  H.  J.  Jackson,  surveyor,  Rye-road,  Hoddesdon. 

EASTLEIGH  AND  BISHOPSTOKE.— April  23rd.— 
For  laying  storm-water  sewers,  for  the  urban  district 
council.— Mr.  W.  Wallace  Gandy,  surveyor. 

ST.  MELLONS.— April  23rd.— For  the  completion  of 
the  sewerage  scheme  for  the  drainage  area  of  Rumney, 
consisting  of  storage  sewer,  screening  chambers, 
pumping  station,  pumps,  engines,  cast-iron  rising 
main,  and  about  2}  miles  of  6-in.  and  9-in.  stoneware 
and  cast-iron  pipe  sewers,  for  the  rural  district  coun- 
cil.—Mr.  A.  H.  Rees,  clerk. 

DAVENTRY.— April  23rd.— For  the  construction  of 
sewers,  sedimentation  and  storm-water  tanks,  perco- 
lating filter  beds,  pumping  machinery,  manholes,  and 
other  works,  for  the  rural  district  council. — Mr.  J.  D. 
Spearing,  clerk. 

BILSTON.— April  24th.— For  the  construction  of 
about  600  yds.  of  pipe  sewers  and  manholes  in  various 
streets,  for  the  urban  district  council. — Mr.  Vincent 
Turner,  engineer  and  surveyor. 

BURNLEY.— May  3rd.— For  laying  earthenware 
pipe  sewers,  manholes,  concrete  tanks  and  percolating 
filters,  for  the  rural  district  council. — Mr.  H. 
Pritchard,  engineer,  18  Nicholas-street,  Burnley. 

Stores. 

RUGBY.— April .  12th.— For  the  supply  of  stone, 
tools,  cotton  waste,  engine  oils,  paraffin,  cleaning  mate- 
rial and  horse  provender,  for  the  urban  district  coun- 
cil.— Mr.  J.  H.  Sharp,  surveyor. 

GLASGOW.— April  14th.— For  the  supply  of  various 
articles,  for  the  sewage  department. — Mr.  T.  Melvin, 
general  manager,  30  Cochrane-street. 

WIGAN.— April  15th.— For  the  supply  of  gasworks 
stores,  for  the  corporation. — Mr.  F.  Betley,  engineer, 
The  Gasworks. 

BATLEY.— April  16th.— For  the  supply  of  general 
stores,  for  the  electricity  works. — Mr.  J.  H.  Craik, 
town  clerk. 

TROWBRIDGE.— April  21st.— For  the  supply  of 
steam  rolling,  hauling,  team  labour,  coal,  iron- 
mongery and  brushes,  for  the  urban  district  council. 
— Mr.   H.   G.   Nicholson-Lailey,    surveyor. 

GLASGOW.— April  22nd.— For  the  supply  of  mate- 
rials, for  the  gas  department. — Mr.  A.  Wilson,  gas 
manager,  45  John-street. 

Miscellaneous. 

WORKINGTON.— April  12th.— For  the  supply  of 
best  quality  of  Portland  cement,  for  the  corporation. 
— Mr.  H.  Bowman  Williams,  borough  and  waterworks 
engineer. 

CHELMSFORD.— April  16th.— For  the  provision  of 
an  additional  filter  at  public  bath,  for  the  corporation. 
— Mr.  George  Melvin,  town  clerk. 

MANCHESTER.— April  17th.— For  cleaning  and 
painting  pillars,  brackets  and  lamps,  for  the  Gas 
Committee. — Mr.  Thomas  Hudson,  town  clerk. 

MANCHESTER.— April  21st.— For  painting  iron 
bridges,  for  the  corporation. — Mr.  Thomas  Hudson, 
town  clerk. 

WEST  HAM.— April  24th— For  painting,  cleansing 
and  repairs  to  public  buildings,  for  the  corporation. 
— Mr.  Fred.  E.  Hilleary,  town  clerk. 

CONWAY. — May  3rd.— For  cleaning,  scraping  and 
painting  the  suspension  bridge,  for  the  corporation. — 
Mr.   Hugh  Parry,  town  clerk. 


We  All  Hope  So. — "The  duties  of  a  surveyor  are 

arduous,"  says  Punch,  in  introducing  the  following 
quotation  from  a  contemporary:  "The  Wells  Urban 
District  Council  have  been  inviting  tenders  for  the 
purchase  of  a  rotary  road-sweeping  machine,  and  the 
surveyor  has  been  instructed  to  go  through  same  and 
report  to  the  next  meeting."  "We  hope  he'll  come 
out  all  right  "  is  Punch's  comment  on  the  item  of  news. 
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TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

ITU  Editor  invites  the  co-operation  of  Surveyor  readers  with  a  view 
to  making  the  information  given  under  this  head  at  complete  and 
accurate  as  yossible. 

*  Accepted.  t  Recommended  for  acceptance. 

CARMARTHEN.— Accepted  for  the  construction  of  a  water 
tank,  and  providing  and  laying  3-in.  cast-iron  or  steel 
water  main,  for  the  rural  district  council  :— 

Harries  Towy  Works.  Limited,  Carmarthen,  £532. 


DAVENTRY.— For  the  erection  of  a  hospital  for  infectious 

diseases,  for  the  rural  district  council  : — 
W.  L.  Franklin,  Limited,  Deddington,  Oxon   . . 
H.  Martin,  Limited.  Xorthampton  . . 
R.  Cosford,  C'onnaught-street,  Xorthampton   .  . 
Beardsmore  A  West.  Stimpson-avenue,  Xorthampton 
W.  W.  Webster,  Guilsborough,  Xorthampton     . 
T.  Adams  &  Son,  Daventry 
Holland  &  Marks,  Daventry        

DONCASTBE.— For  the  erection  of  retort-house  and  coal 
store  extensions,  for  the  corporation— Mr.  E.  Watson, 
engineer.   Gasworks  : — 

B.    Beastall   &   Sons,   Doncaster,   £4,100. 


£2,379 
2,140 
2,009 
1,979 
1.963 
1,825 
1,748 


EARSDON.— For  the  supply  of  hand-broken  whinstoiie,  slag, 
whinstone  kerb,  and  cartage,  for  the  urban  district  coun- 
cil.— Mr,  J.  ft.  MacMillen,  surveyor: — 
Whinstone. 
Northumberland  Whinstone  Company,  Northumber- 
land         

Ewewsley   Quarry   Company.    Northumberland 
M.    Appleby.    Lesbury  * 

H.   Reid  &   Co.,   Newcastle 

Slag. 
W.  Fairbain,  Newcastle 

.farrow   Slag  Company.  Jarrow  ' 

F.  J.   Xickol,   Xewcastle  '        

Kerb. 
Northumberland  Whinstone  Company.   Xewcastle 

W.  Fairbain,  Xewcastle 

J.   Potts,  Xewcastle       

.1.  McKelvin,  Newcastle  * 

H.   Eeid  &  Co.,   Newcastle 

Cartagh. 

.T.  Urwin,  Earsdon*  

Whillis  Brothers,  Earsdon"*       

3.  W.  Crawford,  Earsdon*  

■i.  Taylor,  Earsdon* 


s.  d. 


8  3 
8  2 
7  10 

5  10 

5  3 

6  0 
Per  yd. 

4    6 

3    8 

3     5| 

3     4 

3    0 

£    s.    d. 

36  12  11 

25  14     0 

13  10     0 

3     7    6 


GUILDFORD. — The  following  tenders  for  the  ensuing  year 
were  accepted  by  the  corporation  : — ■ 

Cast-iron   Pipes. — Stanton  Ironworks  Company,  Limited. 

Horse  Hire  and  Cartage. — B.  Heath,  Guildford. 

Iron  Castings. — H.  Clark,   Guildford. 

Tarmac. — Tarmac,   Limited 

Creosote  and  Pitch. — E.  Catchpole  &  Sons,  Rotherhithe. 

Tar. — Guildford   Gas  Company. 

Portland  Cement. — Martin,  Earle  &  Co.,  Limited. 

Blue  Lias  Lime. — Evercreech  Lime  and  Stone  Company. 

Shoeing.— T.  May  &  Son,  Guildford. 

Sharpening  Picks,  Tynes  and  Chisels. — A.  Grinstead. 

Sharpening  Mattocks  and  Clinker  Bars. — A.  Ward. 

Broken  Granite. — Bowe  &  Mitchell,  London. 

Durax  Cubes. — A.  &  F.  Manuelle,  London. 

Granite  Setts  and  Cubes. — Gamble  Wood,  London. 

Granite  Chippings. — Mountsorrel  Granite  Company,  Leicester- 
shire 

Brooms  and  Brushes. — Pryke  &  Palmer,  London;  Couchman 
&  Co.,  Maidstone ;  N.  Vincent  and  W.  J.  Brown  &  Co., 
Guildford. 

Galvanised  Steam  Tubes. — Pontifex  &  Go.,  London. 

Carbolio  Acid  and  Powder. — Adcocks,  Limited,  London. 

Ironmongery. — N.   Vincent. 

Oils.— W.  J.  Brown  &  Co.  and  N.  Vincent. 

Stoneware  Pipes. — Hooper  &  Ashby. 


HOBNCASTLE.— For    rebuilding    ; 

district  council  : — 
W.  &  C.  Steadman,  Woodhall  Spa 
C.  Hensman  &  Son,  Horncastle 
Sutton  &  Hortou,   Horncastle* 


bridge,    for    the    rural 
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LYDD.  —  For   the   supply   of   tarred    Kentish    ragstone   and 
Bhenish    columnar    basalt,    for   the    corporation. —Mr.    T. 
Kettle,  borough  surveyor  :— 
W.   &   E.    Earl,    Aldington,    near   Hythe.     50    tons   2-in.   tar- 

macadaui,   9   tons   3-in.   tar-macadam,   IBs.    and   16s.   per 

ton.* 
Chittenden  &  Simmons  Maidstone.— 16s.  and  17s.  per  ton. 
constable.  Hart  &  Co.— 15s.  2d.  and  16s.  id.   per  tou. 
W".  H.  Bensted  &  Son— 16s.  and  17s.  per  ton. 
Johnston    Brothers,    Mark-lane,    London.— 30    tons    Bhenish 

columnar  basalt,  1J  in.,  15s.  3d.  per  ton." 
ttoad  Maintenance  and  Stone  Supply  Company.  The  Crescent, 

Graveseud.— 15s.  lid.  per  ton. 

XUNEATOX.  —  For  the  supply  of  broken  granite  and 
haulage,  for  the  rural  district  council.— Mr  H.  W.  Wilson, 
surveyor : — 

Judkina,  Limited.  Nuneaton,  about  £1,100. 

Midland  Quarrv  Comnany,  Nuneaton,  about  £1,100.* 

B.  J.  Forder  &  Sons,  Limited.  Nuneaton,  about  £1,100." 

W.  'iriffiths  &  Co.,  Bishopsgate,  London. 

Mountsorrel  Granite  Company,  Limited,  Mountsorrel.  near 
Loughborough. 

blue 

Tons. 
2,759 
2,000 
900 
730 
435 
400 

1,100 

160 
580 


POCKLIXGTOX.— Accepted  for  the  supply  of  the  best 
stone  and  ^lag,  for  the  rural  district  council:— 

Stone. 

H.  Appleby,  Lesbury,  Xorthumberland 

J.  X.  Smith  &  Co.,  Park-row,  Leeds 

.1.  Oreen  &  Son,  Limited,  Silsden,  near  Keighley 

A.  Bruntou  &  Son,  Xorth  Queensferry,  Scotland 

Skipton  Bock  Company,  Skipton,  Yorks 

Brookes.  Limited.   Halifax 

Slag. 
.1    X.  Smith  &  Co  .  Park-row,  Leeds 

Brown    &    Co.,    Limited.    Queen's •  square, 
dlesbrougfa  ,    , 

W     II.   Mus'.'rave.  Cumberland   Villas,     li.l  ll«   brough 

i.    Firth  &  Co.,  Ousegate,  Selby 

T    w    Chapman,  Victoria  road.  Darlington 


TRING.— For  the  supply  of  broken  granite  and  flints,   for 

the  urban  district  council. — Mr.  S.  S.  Gettings,  surveyor  : — 

2-in.  Granite. — Ellis  &  Everard,  Bardon  Hill,  near  Leicester, 

lis.  per  ton. 
3-in.  Chippings.— Ellis  &  Everard,  Bardon  Hill,  near  Leicester. 

9s.  per  ton 


MEETINGS. 

Secretaries  and  others  will  oblige  by  sending   early  ncti 
forthcoming  meetings. 


i  of  dates  of 


APRIL. 


—Association  of  Engineer3-in-Charge :  Annual  Dinner, 
Holborn    Eestaurant. 

—Opening  of  Building  Trades  Exhibition,  Olympia,  by 
Lord  Mayor  of  London. 

—Joint  Meeting  of  the  Illuminating  Engineering  Society, 
the  Institutions  of  Gas  and  Electrical  Engineers,  and 
the  Institution  of  Municipal  and  County  Engineers  : 
Mr.  A.  P.  Trotter,  on  "  Standard  Clauses  for  a  Speci- 
fication of  Street  Lighting." 

—Illuminating  Engineering  Society  :  Mr.  A.  P.  Trotter 
on  "  The  Specification  of  Street  Lighting."  Royal 
Society  of  Arts.    8  p.m. 

—  Institution  of  Municipal  Engineers  :  North  Western 
District  Meeting  at  Manchester. 

—Roads  Improvement  Association  :  Annual  General  Meet- 
ing, 15  Dartmouth-street,  S.W.     4.30  p.m. 

— Institution  of  Mechanical  Engineers  :  Ordinary  General 
Meeting.     President's  Address.    8  p.m. 

— Institution  of  Municipal  and  County  Engineers : 
Eastern  District  Meeting  at  Olympia. 

—"Municipal    Engineers'    Day"    at   Olympia. 

—Institution  of  Civil  Engineers  (Students'  Meeting)  :  Mr. 

A.  T.  Walmisley,  m.inst.c.e..  lectures  on  "  Production  of 

Steel  Sections  and  their  Application    in    Engineering 

Structures." 

21. — Institute  of  Sanitary  Engineers  :  Mr.  Frank  R.  Durham 

on  "  House  Drainage  on  the  Continent."    8  p.m. 
21  .--Royal    Institute   of   British    Architects:    Messrs.   F.    W. 
Jackson  and  Bernard  Dicksee,  on  "  Modern  Steel  Con- 
struction."   8   p.m. 
23. — Royal   Sanitary  Institute  :   Ordinary   General   Meeting, 

4   p.m. 
30.— Institution  of  Civil  Engineers  :  London   Students'   38th 
Annual  Dinner,  Trocadero  Restaurant.    7.45  p.m. 

MAY. 
8-14.  —  Institution    of    Municipal     and    County    Engineers  : 
Visit  to  Amsterdam  and  the  Hague. 
14-18. — Royal  Institute  of  Public  Health  :  Annual  Congress  in 

Paris. 
19. — Institute  of   Sanitary   Engineers :   Dr.   H.   R.   Kenwood 

on  "  Micro-Organisms  and  Public  Health."    8  p.m. 
21-24. — Institution  of  Electrical  Engineers:  Meeting  in  Paris. 
23-24. — Surveyors'   Institution  :   Meeting  at  Oxford. 

JUNE. 
6-7.— Institution  of  Municipal  and  County  Engineers  :  Meet- 
ing at  Dundee. 
23-28. — International  Road  Congress  in  London. 


APPOINTMENTS    OPEN. 

THOROUGH  OF  DARLINGTON. 

-°         CHIEF  ASSISTANT  TO   BOROUGH 

SURVEYOR,    &c,    AND    JUNIOR    ASSISTANT. 

The  Darlington  Corporation  invite  applications 
from  suitable  persons  for  the  appointment  of  Chief 
Assistant  to  the  Borough  Surveyor  and  Waterworks 
Engineer,  at  a  salary  of  £2.30  per  annum,  rising,  sub- 
ject to  satisfactory  service,  by  two  annual  increments 
of  £10.  to  a  maximum  of  £250  per  annum. 

Applications  are  also  invited  for  the  appointment 
of  a  Junior  Assistant,  at  a  salary  of  £90,  rising,  sul>- 
ject  to  satisfactory  service,  by  two  annual  increments 
i if  £10,  to  a  maximum  of  £110  per  annum. 

The  persons  appointed  will  be  required  to  devote 
the  whole  of  their  time  to  their  respective  duties,  and 
preference  will  be  given  to  those  who  have  had  pre- 
vious experience  in  the  office  of  a  Municipal 
Authority. 

Applications  (on  Forms  which  will  be  supplied  by 
the  Borough  Surveyor,  Town  Hall,  Darlington),  in 
candidate's  own  handwriting,  and  accompanied  by 
copies  of  not  more  than  three  recent  testimonial? 
(which  will  not  be  returned),  must  be  sent  to  me, 
the  undersigned,  not  later  than  Saturday,  the  26th 
day  of  April  next,  endorsed  "  Chief  Assistant  to 
Borough  Surveyor,"  or  'Junior  Assistant  to  Borough 
Surveyor,"  as  the  case  may  be. 

Canvassing,  cither  directly  or  indirectly,  is  pro 
hibited 

TI.  G.  STEAVENSON, 

Town  Clerk. 


I  l.ii flgate.  Darlington. 
April  4.  191.3. 
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PUPIL. — Civil  Engineer  has  a  vacancy  for  a 
well-educated  gentlemanly  youth  as  pupil. 
Moderate  premium,  personal  supervision,  first-class 
training.— Applv  Box  1,232,  office  of  The  Stjbvetoe, 
24  Bride-lane.  Flee*  street,  EC  (346) 
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Minutes  of  Proceedings. 


Road    Crust 
Developments: 
Colonel   CromptonV 
Views. 


The  subject  -  matter  of  the 
paper  which  Colonel  R.  E. 
Crompton,     c.b.,     m.inst.c.e., 

'read  before  the  Institution  of 
Automobile  Engineers  last  week 
n:;i\  ne  sifted  into  material  of  two  kinds:  first, 
that  which  readily  passes  a  "  sieve  "  representing 
criteria  of  accepted  theory  and  recognised  practice  ; 
and,  secondly,  that  remaining  upon  this  sieve,  and 
challenging,  in  varying  degrees,  the  comments  of 
several  classes  of  persons  interested  in  road 
maintenance  and  crust  construction.  This  con- 
sideration applies  not  only  to  the  paper  as  a 
whole,  but  also,  in  some  cases,  to  its  constituent 
parts.  For  instance,  in  the  very  important  matter 
of  wheel  diameters,  all  who  have  any  real  know- 
ledge of  the  subject  will  heartily  endorse  the 
general  contention  as  to  the  advantage  of  using 
wheels  of  large  diameter.  Few,  however,  will 
follow  the  author  of  the  paper  in  his  particular 
contention  that  "  the  diameter  of  the  rigid  stee! 
motor  wagon  wheel  should  be  at  least  three 
times  the  diameter  of  the  rubber-tyred  one  carry- 
ing the  same  weight  iu  order  to  be  equally  fair  to 
the  road  surface."  The  damage  done  to  road 
crusts  and  street  pavements  by  motor  omnibuses 
is,  in  so  far  as  it  is  out  of  proportion  to  the  ton- 
nage, mainly  due  to  the  fact  that  these  vehicles, 
iustead  of  being  provided  with  wheels,  are  sup- 
ported, as  regards  the  larger  part  of  their  weight, 
by  the  driving  pinions  of  the  friction  gear  by 
means  of  which  the  vehicle  is  propelled  along 
the  road.  Again,  as  regards  the  coefficient  of 
elasticity  of  the  road  surface,  one  follows  the  other 
ajp  to  a  certain  point;  but  there  remains  the 
further  important  considerations  that  the  coeffi- 
cient of  elasticity  may  be  too  high,  and  that  what 
is  of  equal,  and  in  some  cases  greater,  import  is 
'the  range  of  movement  through  which  the  purely 
elastic  resistance  is  maintained.  This  subject 
was,  however,  recently  dealt  with  in  our  pages 
in  connection  with  the  Road  Board's  trials  at 
Sidcup  and  elsewhere,  and  need  not  be  further 
discussed  in  the  present  connection. 

The  controversial  residuum  is,  perhaps,  most 
conspicuous  in  the  case  of  the  passages  relating 
to  asphaltic  and  bituminous  carpets.  "Much  of 
what  Colonel  Crompton  had  to  say  in  this  matter 
consisted  of  a  presentment,  in  well  chosen  terms, 


of  some  of  the  main  principles  governing  the 
design  of  bituminous  upper  courses  and  carpet- 
layers;  but  his  views  as  to  the  relative  values 
of  natural  and  artificial  products  of  this  class  arc 
so  set  forth  as  almost  to  suggest  that  develop- 
ments which  have  been  mainly  due  to  the  need 
for  reducing  costs  carry  with  them  improvements 
of  considerable  importance,  leading  up  to  the 
sand-bitumen  carpet,  with  the  advocacy  of  which 
Colonel  Crompton  definitely  associates  himself, 
as  the  result  of  his  studies  and  investigations. 
Whatever  may  be  the  merits  of  this  form  of 
carpeting,  Colonel  Crompton  goes  too  far  in 
saying  that  "  he  is  supported  iu  this,  his  personal 
opinion,  by  all  the  best  of  the  English  as  well  as 
of  the  foreign  road  engineers  who  have  paid 
close  attention  to  the  subject."  This  almost 
suggests  the  Psalmist's  phrase,  "When  the 
wicked,  even  mine  enemies  .  .  .  ."  Possibly, 
the  view  which  Colonel  Crompton  takes  as  regards 
the  road  surface  is  partly  the  result  of  somewhat 
unusual  views  as  to  the  crust  as  a  strength  crust, 
and  as  to  the  significance  of  the  part  played  by 
internal  movements.  He  seems,  in  so  far  as  it 
is  fair  to  judge  from  a  single  paper,  to  under-rate 
the  importance  of  the  principles  of  crust  design 
in  this  respect,  for  he  says  "  the  considerations 
which  govern  its  structure  are  very  faithfully 
reflected  in  the  requirements  for  the  sheet  pave 
ment  itself,"  which  cannot  be  admitted. 

As  regards  the  experimental  track  at 
National  Physical  Laboratory,  and  the  ingenious 
equipment  with  which  it  has  been  provided,  we 
expressed,  some  time  ago,  our  views  as  to  its 
scope  and  limitations  ;  but  whatever  may  be  the 
difficulties  attending  its  employment  as  a  testing 
machine,  it  is  to  be  hoped  that  surveyors  will 
keep  its  possibilities  in  view,  and  we  shall,  there- 
fore, be  glad  to  receive  and  to  publish  any  sugges- 
tions that  may  be  forthcoming  as  to  tests  which 
could  usefully  be  made  with  it  in  order  to  provide 
comparisons  between  different  local  conditions, 
or  the  effects  of  traffic  of  varying  intensity  upon 
the  same  crust.  As  a  painstaking  and  earnest  in- 
vestigator Colonel  Crompton  will  always  command 
the  attention  of  all  who  are  interested  in  roads, 
and  by  the  valuable  services  which  he  has  per- 
formed in  keeping  to  the  front  sound  views  as 
regards  the  widths  of  tyres,  wheel  diameters,  and 
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wheel  design  generally,  he  has  earned  the 
gratitude  of  all  who  pay  for  the  upkeep  of  our 
highways.         #  #  * 

Increased  support,  which  has 
enabled  it  correspondingly  to 
extend  its  activities,  has  been 
accorded  to  this  body  during 
the  past  twelve  months.  The  systematic  and 
painstaking  manner  in  which  the  work  of  the 
association  is  conducted  is  made  evident  by  the 
report  which  was  presented  at  the  annual  general 
meeting  yesterday.  It  was  shown  that  when 
the  organisation  of  its  various  branches  is  fully 
developed  the  association  will  always  have  avail- 
able an  up-to-date  report  upon  the  roads  within 
the  areas  covered  by  these  branches,  and  thus, 
at  all  times,  be  in  a  position  to  formulate,  for 
submission  to  the  authorities,  suggestions  and 
schemes  for  the  improvement  of  roads  towards 
which  the  assistance  of  the  Eoad  Board  can 
reasonably  and  usefully — as  the  association  put 
it — be  invited.  For  the  better  working  of  the 
arrangements  the  several  areas  will  be  divided 
into  a  number  of  districts,  each  of  which  will  be 
under  the  personal  control  of  a  member  of  the 
branch  committee,  who  will,  in  turn,  divide  his 
own  district  in  such  manner  as  he  thinks  desir- 
able. The  member  in  charge  of  the  district  will 
send  to  the  hon.  secretary  of  the  branch  at  least 
once  a  quarter  a  report  upon  the  existing  con- 
dition of  the  more  important  roads  under  his 
control  and  suggestions  for  improving  them.  A 
summary  of  these  reports  will  afterwards  be  laid 
before  the  branch  committee,  from  which  sugges- 
tions for  improvement  will  be  evolved.  In 
Lancashire  and  Cheshire  this  advanced  form  of 
organisation  has  already  been  initiated. 

The  re-drafting  of  the  association's  Highways 
Rill  is  among  the  other  matters  to  which  reference 
is  made  in  the  report  presented  at  yesterday's 
meeting.  The  establishment  of  the  Imperial 
Road  Improvement  Fund  and  the  creation  of  a 
road  board  have  satisfied  some  of  the  requirements 
of  the  association's  old  Bill.  The  new  Bill  will 
provide  for  the  re-classification  of  the  roads  of 
Great  Britain  by  a  central  authority  upon  a 
definite  principle  and  a  re-adjustment  of  the 
existing  expenditure  upon  the  roads  in  accordance 
therewith.  It  is  contended  that  at  present  the 
are  not  classified  by  any  satisfactory 
machinery,  with  the  result  that  they  do  not 
correspond  to  modern-day  traffic  requirements. 
This  matter  will  be  discussed  at  the  forthcoming 
International  Road  Congress,  and  the  association's 
Rill  will  not,  therefore,  be  settled  until  after  the 
congress,  and  any  expression  of  opinion  given  at 
ngress  "-ill  be  considered  in  connection  with 
of  the  Bill.  There  are  a  number  of 
small  but  important  questions,  connected  with  the 
administration  of  the  roads  not  now,  in  the  view 
of  the  association,  dealt  with  satisfactorily  in 
highways  Acts,  and  these  will  lie  included  in  the 
Bill.  *  #  * 

The   movement    which   i     on 

foot  for  the  promotion  of  legis- 
lation    which     will     have     the 
effect    of    giving    Irish    county 
councils  full  administrative  and  financial  control 
<>f  the  main  roads  of  their  counties  is  a  natural 
result  of  the  development  of  road  traffic  in  Ireland, 
and  of  a  consequent  sharpening  of  the  distinction 
n  the  more  important  and  the  less  import- 
ant   '.t    the    roads.      The    dual    financial    control 
unty  and    district    councils    has 
probably  been    much    less  inconvenient    than   a 
imilar  arrangement  would  have  been  in  El 
but  it  bem  which  has  features 

Mr  unsuitable  for  the  conditions 
'if  thi  present  day  As  regards  main  roads  the 
practical   difficulties  associated  with    t-hc  present 
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arrangement  centre  round  the  allied  subjects 
"  steam-rolling  "  and  "  direct  labour,"  and  in  a 
short  note  which  he  contributed  to  the  Second 
Irish  Road  Congress,  Mr.  E.  A.  Hackett, 
m.ixst.c.e.,  county  surveyor  of  Tipperary,  con- 
tended that  "  where  a  county  council  has  not 
adopted  steam  rolling,  direct  labour  or  other 
modern  methods  of  maintaining  and  improving 
roads  the  fault  lies  in  the  obstructive  policy  of 
the  district  councils." 

One  of  the  results  of  dual  control  is  the  pro- 
vision, in  the  "Development  and  Road  Improve- 
ments Funds  Act, "  that  in  Ireland  :  ' '  The  expres- 
sion '  highway  authority  '  means  the  council  of  any 
county  or  county  borough."  This  provision  can 
hardly  be  regarded  as  having  been  made  without 
consideration  of  the  fact  that  the  funds  for  road 
maintenance  must  first  be  voted  by  district, 
councils  and  afterwards  approved  by  the  county 
council.  In  England  and  Wales  a  district 
council  or  a  county  council  is,  in  each  case,  an 
individually  responsible  body,  with  which  the 
Road  Board  can  negotiate  the  terms  of  a  grant, 
or  to  which  can  be  communicated  offers  of  grants, 
for  final  acceptance  or  rejection.  Clearly,  the 
board  could  not  be  placed,  as  regards  Irish  high- 
way authorities,  in  a  position  which  made  it 
necessary  to  deal,  in  the  case  of  a  single  proposed 
grant,  with  two  authorities  linked  by  the  financial 
procedure  of  Irish  road  expenditure,  and,  since 
a  choice  had  to  be  made,  one  can  hardly  be  sur- 
prised that  this  choice  fell  on  the  county  council. 
If  the  matter  be  looked  at  as  a  whole,  the  present 
system  might  seem  to  suggest  the  possibility  of 
the  development  from  existing  elements  of  a 
single  highway  authority  for  each  Irish  county, 
but  to  those  who  know  anything  of  Ireland  it 
suggests  no  such  thing.  At  all  events,  whatever 
the  final  arrangement  may  be,  there  are  very 
strong  arguments  for  making,  without  delay,  the 
important  first  step  of  giving  the  Irish  counties 
full  control  over  a  reasonable  mileage  of  the  more 
important  roads  of  the  country. 


Th  In  a  recent  paper  by  Mr.  Aird 

comparative       Murray  UP011  %e      Purification 
Efficiency 
of     Filters. 


>f  Water  by  Slow  and  Rapid 
Sand  Filtration  "  the  question 
of  comparative  efficiencies  is 
discussed,  and  some  very  interesting  figures  relat- 
ing to  the  costs  of  water  filtration  are  given.  We 
reproduce  elsewhere  extracts  from  this  paper  from 
which  it  will  be  noted  that  the  author  gives  some 
very  definite  conclusions.  He  takes  the  view 
that  filtration  should  be  considered  chiefly  as  a 
means  of  removing  dirt  and  suspended  matter 
from  water,  while  disinfection  is  the  only  method 
by  which  an  infected  water  can  be  made  safe. 
This  is  a  \  ery  safe  view  to  take,  but  it  should  be 
observed  how  it  differs  from  the  views  expressed 
in  the  paper  of  Mr.  George  C.  Whipple,  quoted 
in  our  issue  of  the  4th  inst.,  which  were  to  the 
effect  that  filtration  was  the  best  method  for 
purifying  the  sewage  polluted  lake  waters,  steri 
lisation  being  considered  merely  as  an  emergency 
method  or  temporary  expedient,  or  perhaps  as 
an  additional  safeguard  to  be  employed  in  case 
of  special  need.  Mr.  Aird  Murray  finds  that  slow 
sand  filters  and  mechanical  filters  are  equally 
efficient,  but  that  the  first  cost  of  the  installation 
oi  rapid  Rltei  i  about  one-half  that  of  slow  and 
filters.  Also  the  maintenance  cost  is  fco  be 
determined  by  the  amount  of  coagulant  employed 
in  rapid  filtration  ;  when  this  does  not  exceed  one 
grain  per  gallon  the  cost  of  rapid  filtration  is 
below  that  of  the  slow  filters. 

Why  the  author  considers  that  the  disinfectant 

ad   mtageously  applied  to  the  water  before 

filtration  with  rapid  filters  is  not  apparent.      The 

question   has  been  frequently  discussed,   and   it 

seems    6ufficientlv  obvious    that    it   is    better    to 
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apply  a  sterilising  agent  to  the  water  after  filtra- 
tion when,  owing  to  the  absence  of  organic 
n  atti  i.  only  a  very  small  dose  is  required.  To 
apply  it  to  water  before  filtration  means  that  the 
sterilising  agent  will  be  used  up  by  the  larger 
amount  of  organic  matter  present  in  the  water. 
This  makes  it  necessary  to  use  a  much  larger 
quantity  of  the  disinfectant  when  it  is  added  to 
the  water  before  nitration,  to  mention  only  one 
of  the  disadvantages.  What  corresponding  advan- 
tage may  result  is  nol  clear.  A  paper  upon  this 
verj  question  was  read  before  the  Royal  Sanitary 
Institute  some  time  ago,  and  it  was  then  decided 
that  the  disadvantages  of  adding  the  sterilising 
agent  to  the  water  before  filtration  were  so  evident 
thai  it  was  unnecessary  to  discuss  the  matter.  It 
would  be  interesting  to  learn  the  basis  ol  Mr 
\inl  \l  in  raj  '    argument. 


Motor  Cars 
on    Bridges. 


Our    i >  idee:    axe     no    di iubi 
\ei\    familiar,    both   practically 

and  by  observation,  with  the 
wined  are  frequently  to  be  seen  on  bridge 
approaches  to  the  effect  that  the  bridge  is  insuffi- 
cient to  carry  a  heavy  motor  car  having  an  axle 
weight  above  that  specified.  These  notices  have 
been  erected  up  and  down  the  country  by  various 
persons  and  bodies  who  are  liable  to  keep  bridges 
in  repair,  pursuant  to  regulations  made  by  the 
Local  Government  Board  under  the  Motor  Cat- 
Act,  1903.  An  important  case  arising  under 
these  regulations  was  decided  in  the  High  Curt 
last  week.  A  motor  omnibus  belonging  to  the 
London  General  Omnibus  Company,  Limited,  had 
been  driven,  contrary  io  the  regulations  and  notice 
over  a  railway  bridge  at  Muswell  Hill.  It  was 
contended  on  behalf  of  the  omnibus  company  that 
the  regulations  of  the  Local  Government  Board 
were  ultra  vires,  and  the  arguments,  which  were 
(if  a  very  technical  character,  and  dealt  with  the 
construction  of  the  various  motor  car  \ct  i  and 
regulations,  were  directed  to  this  point.  Our 
readers  should  note,  however,  that  in  tin  resuli 
the  appeal  of  the  omnibus  company  was  dismissed, 
and  the  validity  of  the  regulations  was  upheld. 

In  the  course  of  Ids  judgment,  Mr.  Justice 
Ridley  observed  thai  up  to  1904  section  0  of  the 
Locomotives  Act,  1861,  which  gave  to  the  | 
liable  for  the  repair  of  a  bridge  the  right  by 
patting  up  a  notice  prohibiting  locomotives  pass- 
ing over  the  bridge,  was  in  force.  Thai  section 
was  repealed  by  the  Act  of  1896  so  far  as  light 
locomotives  were  concerned.  Under  the  Act  of 
1903  and  Orders  made  thereunder,  the  class  of 
vehicles  coming  within  the  operation  of  the  Act 
of  1896  was  largely  extended,  bui  ht  thai 

the  words  of  section  12  of  the  1903  Act,  "  subject 
to  any  conditions  as  to  the  tise  and  con 
of  the  vehicle  which  may  be  made  by  the  regula- 
tions," kept  alive  for  the  benefit  of  persons  liable 
to  repair  bridges  the  privilege  they  had  under 
section  6  of  the  Act  of  1861  and  enabled  the  Local 
Government  Board  to  make  the  regulation  in 
question.  Mr.  Justice  Pickford  and  Mr  Justice 
Avon  gave  judgment  to  the  same  cite,  i 


Professional 
Status. 


At  a  recent  meeting  ol  bl 
Society  of  Engineers  the  subject 
of  the  professional  status  of 
engineers  was  under  discussion,  being  into 
by  Mr.  William  Ransom,  assoc.m.inst.c.k.,  who 
read  his  essay  on  "  How  to  Improve  the  Status 
of  Engineers  and  Engineerint;-.  with  Special  Refer- 
ence to  Consulting  Engiueers, ' '  which  was  awarded 
the  second  prize  in  the  society's  status  prize  com- 
petition last  year.  The  subject  of  professional 
status  is  one  upon  which  We  have  frequently 
expressed  our  views,  more  particularly  with  special 
reference  to  municipal  or  civic  engineers.       Mr. 


mi'',  excellent  essay  dealt  broadly  with  three 
aspects  of  the  question.  In  the  first  place,  he 
put  forward  a  plea  for  the  "closing  "  of  the  engi- 
neering profession,  so  as  to  bring  it  into  line  with 

of  law  and  medicine.  He  next  dealt  with 
the  organisation  of  the  profession  so  "closed  " 
under  one  central  institution,  having  sub-divisions 

d  to  the  peculiar  requirements  of  the  vari- 
i  pi  cialists — not  the  least  important 
of  which  would  be  that  concerned  with  the 
9  of  municipal  engineers.  Finally,  he 
pointed  out  that  the  public  estimate  of  the  pro- 
fession is  based  upon  their  observation  of  the 
i  ondui  i  ol  the  average  member,  and  that  in  con- 
sequence the  status  of  engineers  can  never  be 
really  raised  unless  every  individual  lives  up  to 
a  high  standard  of  professional  conduct.  The 
question  of  improved  status  is  an  important  one 
for  all  classes  of  engineers,  and  we  therefore  com- 
mend Mr.  Ransom's  essay  to  the  attention  of 
that  ection  of  the  profession  to  which  most,  of 
our  readers  belong. 


Mr.  H.  Greville  Montgomery  , 
At  ulympia.  the  promoter  of  the  Building 
Trades  Exhibition,  which  will 
remain  open  up  to  the  26th  inst.,  inclusive,  is  to 
be  congratulated  on  the  unqualified  success  that 
has  rewarded  his  tactful  and  generous  organisa- 
tion. A  building  packed  with  exhibits  of  the 
highest  novelty  and  interest,  and  a  daily  attend- 
ance  of  great  numbers  of  visitors  of  the  best  class, 
as  distinct  from  the  .mere  pleasure-seekers  who 
are  to  be  found  al  popular  exhibitions,  these  are 
the  main  features  which  testify  to  the  fact  that 
this  year's  exhibition  is  widely  appreciated  and 
supported  The  bulkj  catalogue  of  exhibits  is 
.ukable  record  of  all,  within  the  scope 
of  the  exhibition,  that  is  new  or  excellent,  and 
it  should  certainly  be  in  the  reference  library  of 
every  engineer  and  architect.  It  was,  perhaps, 
unfortunate  that  the  Lord  Mayor  was,  on  the 
opening  day,  unable  to  extend  to  the  gallery  his 
tour  of  parts  of  the  building,  but  it  was  impossible 
for  him   to   ins]  lil  more  than  a  small 

proportion  of  the  huge  show,  owing  to  the  pressure 
of  other  official  engagements  for  the  same  day. 
This,  however,  was  a  matter  beyond  Mr.  Mont- 
control,  and  is  probably  the  only  thing 
that  can  be  cavilled  at  in  an  exhibition  which 
is,  surely,  as  nearly  perfect  as  experience  and 
enterprise  can  ensure. 


"  Tiie    Surveyor  " 
Conference. 


We  lake  this  Last  opportunity 

minding    our    readers    of 
Municipal   Engineers'    Lay," 
bo-mort  at  Olympia.     The  demon  - 

nof  Messrs.  J.  &  P.  Hill's  interesting  vacuum 
street-cleans  car  will  take  place  at  2.30, 

in  a  streel  adjacent  to  the  exhibition  buildings. 
. mences  the  conference  of  road  engi- 
neer,: and  others,  and  we  trust  it  will  be  well 
attended,  and  will  provide  opportunity  for  free 
and  full  discussion.  The  propositions  to  be  sub- 
mitted are  again  set  out  on  anothe]  e  need 
only  add  that:  they  will  be  introduced  to  the  meet- 
ing  by  the  following,  to  whom  our  sincere  thanks 
for  their  invaluable  assistance  at  quite  short 
No.  1,  Mr.  H.  T.  Wakelam,  m.inst.c.e., 
county  engineer  i  if  Middlesex  ;  No.  2,  Mr.  H.  Percy 
Boulnois,  m.inst.c.e.;  No.  3,  Colonel  R.  E. 
Cromptou,  c.r...  B.E.,  consulting  engineer  to  ll.M. 
Road  Board;  No.  4,  Mr.  A.  Dryland,  M.INST  C  E  , 
county  surveyor  of  Surrey :  and  No.  5,  Mr.  H.  V. 
Maybury,  M.ixst.g.e.,  county  surveyor  of  Kent. 
Mr.  Greville  Montgomery  hospitably  invites  those 
,!i  i  attend  the  conference  to  take  afternoon  tea 
with  him  in  the  Pillar  Hall  on  the  conclusion  of 
the  meeting. 
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Storm   Water   Discharge. 

By  ti.   0.  WYNNE-ROBERTS,  ji.inst.c.e.,  k.k.san.i.,  Consulting  Engineer,  Regina,  and 

T.   BROCKMANN,   DIPL.IN«.(BEELIN),   Civil  Engineer,   Regina. 

(Conclusion.) 


liefon  :-    to   explain   the   method  of  con- 

structing flow  areas  and  curves,  it  will  lie  nec<      arj 
to  submit  the  following  formulas:  — 
Let  Q     =  volume  of  storm  water  discharged  in  cub.  ft.  per 

set1  ,  when  the  whole  of  the  drainage  area  is  con- 
tributory. 
QL    =   volume   of  storm  water   discharging  at   any    time 

during  or  after  a  storm,  in  cub.  ft.  per  sec. 
P     =  coefficient  of  impermeability,  taken  from  diagram 

or  table. 
=  quantity  of   rain  reduced   to   cub.  ft.  per  sec.  per 

acre. 
=  coefficient    of    rainfall    intensity  ;    .see    table    or 

diagram. 
A     =  drainage  area  in  acres. 
T0    =  time  required  for  storm  water  to  concentrate   at 

the    lower    end  on    the    sewer  of     L    length,  in 

minutes. 
L     =  length  of  sewer  in  ft. 

V     =  mean  velocity  of  flow  in  sewer  in  ft.  per  sec. 
D    =  duration  of  storm  in  minutes. 
T     =  any  time  in  minutes. 

Then  (1)  Tc  =  | 

and  (2)  Q  =  P   x   I    x    R   x   A. 

In  the  preliminary  design  oi  a  sewerage  system  the 
length  of  any  particular  section  is  known,  and  the 
\elocity  of  flow  may  be  assumed  at,  say,  3  ft.  per 
second,  when  running  half  full  or  full,  so  that  the 
lime  Tc  required  for  the  storm  water  under  such  con- 
dition to  flow  from  point  to  point  can  be  easily  ascer- 
tained by  formula  (1). 

The   duration   of  a   stprm   is  D,   and  the  ordinatea 


B 


I 


of  any  sewer  having  L  length,  and  dining  any  storm 
of  D  duration,  is  clearly  indicated  in  the  diagram 
Fig.   12.    It  may  be  explained  that  in  this  case  the 


ofJ)tsch<x/ye 


Fig.  12. 

direction  oi  the  flow  is  from  the  right  In  (he  left1    and 

*he  outlet   is   situated  at  the  toe-point  A. 

KJiCAPtTCLATION. 

It  is  tu  be  hoped  that  what  has  ahead}    been  slated 

regarding  the  problem  of  calculating  the  quantity  oi 

borm  water  to  be  deall   with  in  any  district  has  been 


Fig.  lu     Pj  o»       District. 


nting  the  volume  of  storm   water  Cit  Jor  anj 

will  Le  as  folio. 


[less  than  1', 

Q     =  I- 


then 


;         than  D  then  Qt  =  Q  ; 
!•  than  JJ  and  J.'^s  than  D   x   Tc  I 

■'  «  Q; 


Q 


v, 


if  (D    •'    T  I  '2). 

-B  (of  Fig.  12)  of  the  fio 
is  parallel  to  the  right-]  C-D. 

The  run  off 

pe  of  the  rhomboid 

A-B-C-D,  and  the  period  of  concentration,  as  well  as 

mtity  discharged  at  any  time  at  the  lower  end 


exp:esspd  in  explicit  terms,  and  that  it  will  be  recog- 
nised   that,    having    regard   to    the   variable   factors 
inbe  considered,  the  best  way  of  arriving 
at  a   satisfactory    solution    will   be   by.  drawing   flow 

engineer  will  therefore  have  first  to— 

(1)  Assume  the  intensity  of  the  tainfall. 

(2)  To  ascertain  if  retardation  takes  place. 

(3)  If    retardation    does    not    take    place,    then    use 
ila  .  .  . 

(4)  li   retardation    docs   take    place,    then     bo    di 
flow-areas. 

EXAMPLE. 

A  complete  example  will  now  be  worked  out  to 
ite  the  method  which  the  writers  submit  io 
ore  rational  one  to  follow. 
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The  plan  shown  in  Fig.  13  is  presented  as  a  typical 
lay-out  i.r  .i  sewerage    ystem  tor  storm  watei      Thei 
in      i..    sections,    to    which    eleven    area-    arc   to    bo 

drai  led. 

A,,u,apliom. 
Duration  of  storm  =  LO  mins.  or  600  sec 
Rainfall  =  2  eub.  fi    per  nee.  per  acre 


^fctn/io/e: 


According!}     the    volume  of  discharge   will   be— 

g.   Area     <     rainfall        coefficient   of   impermeability 
i  oefficient  of  intensity, 

Q.  A  x  H  x   ['   *  \       9-3  x  •>  x  077  x  092 

Q.  13cub.  ft.  per  sec. 

Having  ascertained  the  time  of  concentration  ami 
Hi'-   volume  of  discharge  a     ahove,  the   flow  area  is 


■*;-i 
.  ■      f    o 


I 


/Z  /-runt/ies. 


±± 


/W 


/-•:>  cuff. 


I'u,      l-l 


Fia.  15. 


Scales  of  the  Bow  area    are- 
Time  1  in.  =  4  rains. 

1 


Volume  ui'  discharge— in. 

°  4S 


1  onb.  ft. 


Time  of  concentration 


260  sees,  or  -1-   rains. 


Commencing  with  section  1 — 

L  =  800  ft. 

V  =  3'2  ft.  per  sec 

b     _  SHU 
V  32 

10  sees. 

Coefficient  of  inipermeabilhy  for5  say,  7<>  persons  pi 
(is  per  diagram  =  0'77. 

Coefficient  of  intensity    tor  a  section  800ft.  lo 

per  table,  equals 

1  -  00028   V  SOU  =  092. 
The  drainage  area  for  section  1  is  9'2  acres. 


plotted  in  the  lop  right-hand  portion  of  the  diagram 
Fig.  14 

The  volumes  of  discharge   iur  the  other  ten   areas- 
can  be  arrived  at  by  analogous  calculations,  and  the 
following  results  will   lie  obtained:  — 
Seel  ion  1.   13  cub.  ft.  pei 

2.  U 

3.  13 
I  13 
•">.  12 
B.    I  ! 

7.  135      „ 

8.  125      ,, 
'.'     15 

b'.      7 
11.   18 

'loud  142 
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So  that  the  total  discharge  at  manhole  VI.  amounts 
to  142  cub.  ft.  per  second. 

Fig.  14  shows  the  flow  area  for  each  section  and 
drainage  area  illustrated  in  Fig.  13. 

Those  who  wish  to  draw  similar  charts  may  be 
guided  by  the  following  simple  rules:  — 

(1)  Start  by  drawing  the  flow  area  of  the  section  of 
.-ewer  lying  near  the  remote  limits  of  a  district— that 
is,  the  farthest  from  the  point  of  outlet— and  then 
proceed,  section  by  section,  downwards  in  the  direc- 
tion of  the  flow. 

(2)  Flow  areas  of  sewers  which  meet  at  a  manhole 
have  the  same  abscissee — i.e.,  the  toe-points  of  their 
ascending  slopes  are  located  perpendicularly  above 
each  other. 

(3)  The  flow  area  of  a  sewer  section  located  between 
two  manholes  is  to  be  drawn  beneath  those  of  the 
upper  sections,  the  toe-point  being  moved  leftwards, 
a  distance  corresponding  to  the  time  of  concentration 
ior  that  particular  sewer. 

(4)  Secondary  collecting  sewers  joining  the  main 
sewers  will  have  to  be  dealt  with  in  a  similar  manner. 

The  chart  illustrated  in  Fig.  14  has  been  constructed 
in  accordance  with  the  foregoing  rules. 

The  volume  of  discharge  passing  through  manhole 
VI.  at  the  time  T  is  represented  by  an  ordinate  erected 
at  T  and  cutting  the  flow  areas  11-5.  The  parts  of 
the  erected  ordinate  which  signify  discharge  are 
those  which  lie  within  the  shaded  areas.  The  flow 
areas  4-1  are  not  passed  through  by  the  ordinate, 
which  shows  that  they  are  not  yet  contributing. 
Whereas  at  the  time  T1  the  sections  represented  by 
the  flow7  areas  9-1  are  discharging  into  manhole  VI., 
while  the  water  from  sections  represented  by  flow- 
areas  11-9  has  already  run  off. 

Fig.  15  has  been  prepared  by  depressing  the  pro- 
jecting points  on  the  left  and  elevating  those  on  the 
right  to  the  area  next  to  them,  and  so  a  flow  curve 
is  obtained,  which  is  characteristic  for  the  volume 
of  storm-water  discharge  at  any  time  from  the  whole 
drainage  area  under  discussion. 

It  will  suffice  to  construct  only  the  ascending 
curves  A,  B,  C,  &c,  because  the  descending  curves 
Ml,  L1.  Kl,  &c,  are  parallel  to  them. 

The  largest  ordinate  of  the  total  flow  area  will  give 
the  maximum  rate  of  flow  oh  which  the  calculations 
of  the  sewer  dimensions  are  to  be  based. 

In  the  present  example  the  ordinate  L-N  shows 
this  maximum  rate  of  flow  to  amount  to  106  cub.  ft. 
second,  and  this  is  the  volume  of  storm  water 
that  must  be  provided  for  in  sections  9,  10  and  11. 

The  difference  between  MP  and  LN  indicates  how 
much  the  storm-water  discharge  is  modified  by  re- 
tardation. In  this  case  the  difference  equals  142-106, 
or  36  cub.  ft.  per  second.  In  a  like  manner  the  differ- 
ence between  MO  and  LN  represents  the  modification 
of  the  aggregate  flow  due  to  retardation  in  sections  1 
1o  9  inclusive. 

In  conclusion,  the  writers  have  to  urge  upon  city 
engineers  and  others  the  desirability  of  installing 
automatic  recording  rain  gauges,  so  as  to  obtain 
reliable  information  concerning  the  quantity  of  rain 
falling  in  short  periods  and  in  different  districts,  for 
without  this  data  it  is  possible  that  the  assumptions 
which  will  be  made  when  designing  storm-water 
sewers  may  be  erroneous,  and  lead  to  inadequate  or 
excessive  provision  for  storm  water.  In  each  city 
the  rainfall  should  be  automatically  recorded  for 
those  having  a  duration  of  2  to  120  minutes,  and  such 
data  plotted  as  shown  in  Fig.  1,  illustrating  the  in- 
ity  of  the  rainfall.  The  rnin  gauges  required  for 
this  purpose  are  to  be  had  at  a  moderate  price,  while 
the  information  thus  secured  will  be  of  great  value. 


THE    SURVEYOR"   CONFERENCE    AT    OLYMPiA. 


The    Surveyors'    Institution.  —  The    m 

i 
Monday   next,    when   a   paper,    entitled    "  Site   Value 
Deductions  for  Co  propriation  of 

-.■.ill  be  read  by  Mr.  R.  G.  ' 
le  chair  will  be  I 
Public  Health  Law.— This  concise  little  work*  ha> 
been  prepar  d  mainly  for  the  u3e  of  all  concerned  in 
locai  go  work  who  may  find  the  larger  books 

too    elaborate.      In    twenty    chapters    it.    covers    the 
ground    sufficiently    for    its   purpose,   including    such 
as   highways,  but    omitting  rating,   election-, 
&c.     Foi  it  should   be  of  assistance  in  pre- 

ms     in  Public     Health     Law, 
while  the  practitioner  will  find  its  well 

for  easy  reference      Tht  Law  Time*. 

•A  Manual  for  Municipal  »'id  Cianl;  Engine*  i>  »i  d  Sui  vti  oi>,  Town 
Clerks,  Clerks  to  District  Councils,  and  other  officers  and  members  of 
tbe  Middle  Temple,  Barritter-at- 
Law,  i.M.i.c  x.,  Ac.    London  :  St.  iindo's  PreaB,  Lid.    Price  IDs.  6d. 


PROPOSITIONS  TO  BE  SUBMITTED. 

The  following  is  the  full  text  of  the  five  propositions 
which  will  be  submitted  for  discussion  at  The  Sur- 
veyor conference  to  be  held  at  Olympia  to-morrow 
(Saturday),  at  3.15  p.m.  The  names  of  those  who  will 
submit  them  are  given  in  "Minutes  of  Proceedings," 
p.  621. 

(1)  That  in  order  to  satisfy  modern  requirements 
in  connection  with  the  maintenance  and  improvement 
of  roads  it  is  essential  that  every  highway  authority 
having  the  charge  of  important  roads  should  possess 
an  efficient  engineering  organisation,  and  that  great 
attention  should  be  paid  to  the  selection,  conditions 
of  employment  and  organisation  under  each  authority 
of  a  thoroughly  trained  and  adequate  engineering  staff. 

(2)  That  it  is  desirable  that  facilities  should  be 
afforded  and  some  form  of  organisation  adopted  to 
enable  surveyors  of  small  districts  to  obtain  official 
advice,  assistance  and  supervision  from  county  sur- 
veyors, and  that  county  surveyors  should,  where 
necessary,  be  provided  with  special  engineering 
assistance  to  enable  this  advice  and  assistance  to  be 
effectually  afforded. 

(3)  That  it  is  desirable  to  encourage  the  publication 
and  dissemination  throughout  the  profession  of  annual 
reports  by  highway  surveyors  setting  forth  full  par- 
ticulars, arranged  under  heads  as  uniform  as  possible 
for  purposes  of  comparison,  in  regard  to  work  done, 
including  all  essential  details  as  to  materials,  methods 
and  costs,  together  with  summaries  of  practical  results 
obtained  on  different  roads  classified  according  to 
amount  and  character  of  traffic;  that  these  reports 
should  be  circulated  and  exchanged  between  all 
surveyors  of  important  highway  authorities,  and  that 
arrangements  should  be  made  by  highway  authorities 
to  enable  their  surveyors  to  visit  and  inspect  work 
carried  out  in  other  districts,  so  that  by  frequent  con- 
ference and  interchange  of  experience  among  road 
engineers  the  science  of  road  construction  and  main- 
tenance may  be  advanced. 

(4)  That  the  question  of  drainage  of  subsoil  water 
from  roads  as  distinguished  from  surface  drainage 
is  of  pressing  importance  on  many  roads  and  in  many 
districts,  and  should  receive  the  special  attention  of 
road  engineers. 

(5)  That  the  terms  asphalt  and  bitumen  and  other 
terms  used  in  connection  with  tar-bound  or  bituminous- 
bound  roads  should  be  defined  by  some  authoritative 
body,  and  that  the  attention  of  the  Road  Board  be 
directed  to  the  matter. 


Business   Announcement. — Messrs.    S.    H.    Morden, 

II    Tothill-street,   Westminster,   S.W.,    have   been   ap- 
pointed agents  for  the  Anglo-Mexican  Petroleum  Pro- 
ducts.  Company,  Limited,   for  their  well-known   pro 
ducts,  " Fluxphalte,"  for  road  spraying,  and  *:Me\- 
.,"  for  road  making. 
Cornwall  Roads:  County  Surveyor  and  Heavy  Motor 
Traffic.  —  At    a    recent    meeting    of    the    Highways, 
.    and    Main    Roads    Committee   of    Cornwall 
County  Council,  a  resolution  was  passed  asking  the 
chief  constable  of  the  county  to  use  his  best  endeav- 
ours to  put  a  stop  to  the  practice  of  heavy  motors 
going  at  an  excessive  speed.    The  count] 
Mr.  Albert  E.  Brookes,  said  the  greatest  damage  was 
l  eing  done  by  these  heavy  motors.    The  spee<! 
If. led  was  five  miles  an  hour.    They  went  fasti 

ill  it  was  the  excessive  speed  that  caused   the 

i"  I  -peed  of  the  lighter  motors  cei 

i  the  surface  of  the  roads,  but  the  wh<- 
not   crush   the   material.     .Mr.   Brookes   reported  that 
the  total  of  the  estimates  exceeded  that  of  la 
bj    flie  sum  of  £5,000,  the  total  for  maintenance  only 
being    £4,644    in    excess   of   last   year.    Of    thai 

6    I  ai         in  the  eastern  and  £2.014  in  the  western 
lb  silted  schemes  of  road  improvement, 
I   out  during  the  year   1913-1914, 

Id  I  '1  to  the  Road 

under  the   Development  and  Road 

i,  1909.    He  had  assumi 
ed    to    Cornwall    under    that   head 

'si   rural  roads,   and   }d.   per 
yard  on  urban  roai  cost  of  surface  tar 

-nt,  and  75  per  cent  of  the  improvemei 

1  lengthening  road  foundations  and  crusts. 


April  is.  lyi.r 


AND    COUNTY    ENGINEER. 
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The  Wheel  and  the  Road. 

By  COL.  R,  E.  CROMPTON,  c.b.,  m.inst.c.e. 

[The  following   paper   was   read   at  a   meeting  of  the  Institution  of  Automobile  Engineers  held  at  the 
Institution   of  Mechanical   Engineers  on  Wednesday  of  last  week.] 


in  these  days  of  mechanical  transport  of  passengers 
as  well  as  of  goods  we  hear  on  all  sides  of  the  im- 
mense damage  done  to  our  roads  by  the  new  form  of 
locomotion.  On  all  sides  demands  are  made  that  all 
mechanically  propelled  vehicles  should  be  heavily 
taxed  in  order  to  pay  for  the  damage  they  do  to  the 
roads  they  traverse,  but  the  unfairness  of  confining 
the  taxation  to  one  class  of  vehicle  only  i.-  ohvi 
and  can  only  have  the  effect  of  retarding  the  ]. di- 
gress of  modern  development,  so  that  things  are  quite 
certain  to  right  themselves  eventually. 

It  is  probable,  however,  that  the  mere  fact  that 
such  statements  are  made  in  the  columns  of  the  daily 
press  shows  that  the  public  have  insufficiently  con- 
sidered the  real  difficulty,  which  is  that,  whereas  on 
a  railway  one  authority  controls  not  only  the  railway 
track,  but  the  vehicle  which  rolls  over  it,  in  the  case 
of  the  ordinary  road,  vehicles  are  owned  and  main- 
tained by  one  set  of  persons  and  the  roads  are  main- 
tained by  another  set,  and,  unfortunately,  the  two 
interests  have  hitherto  been  considered  antagon- 
istic. .  .  . 

The  subject  has  interested  the  author  for  years 
past,  and  he  was  at  work  at  it  in  India  on  the*  first 
introduction  of  mechanical  transport  in  1869.  He 
brought  it  before  this  institution  in  a  paper  read 
seven  years  ago.  ...  He  again  touched  upon  it  in 
his  presidential  address ;  he  discussed  it  at  some 
length  in  a  paper  he  read  before  the  Institution  of 
Civil  Engineers  on  "  Modern  Motor  Vehicles "  in 
February,  1907,  and  again  in  the  discussion  which 
took  place  here  on  Mr.  Mallock's  paper  on  "Wheel 
and  Road"  in  the  session  of  1910-11. 

WHEEL    DIAMETERS. 

Much  that  he  is  going  to  put  before  you  is  not  new 
to  some  of  you.  Many  observations  that  he  has 
made  have  probably  been  made  by  several  of  the 
present  audience,  but  he  hopes  that  this  institution, 
through  its  increasing  numbers  and  increasing  influ- 
ence, may  carry  the  matter  a  step  further. 

In  his  former  papers  and  writings  the  author  has 
always  urged  the  advantages  of  using  wheels  of  large 
diameter.  This  is  particularly  necessary  when  the 
tyres  are  comparatively  rigid,  as  are  the  steel  tyres 
used  by  traction  engines,  traction  engine  wagons, 
motor  wagons  and  the  trailers  they  draw  behind  them. 
The  same  is, true  to  a  lesser  extent  when  the  wheels 
themselves  are  fitted  with  elastic  tyres,  which,  as 
Mr.  Mallock  pointed  out  in  the  paper  above  alluded 
to,  has  practically  the  same  effect  as  increasing  the 
wheel  diameter  of  a  rigid-tyred  wheel. 

Notwithstanding  this,  the  author  regrets  much  to 
have  to  say  how  little  the  designers  of  commercial 
vehicles  have  studied  this  question.  The  makers  of 
the  heavier  class  of  motor  wagon  appear  to  have 
adopted  a  standard  driving  wheel  diameter  of  40-41  in., 
practically  the  same  for  the  steel  wheel  as  for  the 
rubber-tyred  wheel  of  the  motor  omnibus,  although 
undoubtedly  at  the  speeds  at  which  these  vehicles  are 
run  the  diameter  of  the  rigid  steel  motor  wagon  wheel 
should  be  at  least  three  times  the  diameter  of  the 
rubber-tyred  one  carrying  the  same  weight  in  order 
to  be  equally  fair  to  the  road  surface. 

The  chief  cause  for  the  non-adoption  of  large 
diameter  wheels  has  in  the  past  been  their  great 
weight,  and  the  difficulties  in  loading  the  vehicles 
which  are  introduced  by  their  use  when  such  loading 
has  to  be  carried  on  over  the  side;  now,  however, 
when  so  many  of  these  vehicles  run  long  journeys  in 
which  convenience  of  loading  and  unloading  is  not 
nearly  so  important  as  the  reduced  wear  and  tear 
both  of  vehicle  and  road  which  follows  on  the  intro- 
duction of  large  diameter  wheels,  the  author  hopes 
that  what  he  is  about  to  say  in  this  paper  may  bear 
useful  fruit,  and  that  the  ingenuity  of  the  designers 
will  overcome  the  constructional  and  loading  diffi- 
culties that  have  been  alluded  to. 

The  author  does  not  propose  to  go  into  the  mathe- 
matical investigation  of  the  work  done  on  a  road 
surface  when  a  loaded  wheel  is  driven  over  it  by 
power,  but  in  order  to  complete  this  paper,  and  to 
help   students    who   wish    to    investigate    the    matter 


mathematically,  Mr.  Leslie  Hounsfield  has  kindly 
consented  to  prepare  and  attach  to  this  paper  a 
n  tuvti  of  the  mathematical  considerations  involved 
(  ee  Appendix).  The  investigation  is  not  verv 
I  simple,  even  when  it  is  confined  to  the  rolling  re- 
sistance of  a  comparatively  rigid  wheel  on  a  rigid 
i  sail,  but  in  all  cases  the  elasticitv  of  the  road 
surface,  for  which  Mr.  Hounsfield  has  used  " e," plays 
a  very  important  part. 

ELASTICITY    OF     ROAD     SURFACES. 

It  is  common  knowledge  that  the  elasticity  of  the 
wheel  surface  has  played  a  most  important  part  in 
helping  forward  the  introduction  of  mechanical  trans- 
port. 
The  author  believes  that  we  are  now  in  a  fair  way 
I   to  render  the   surfaces  of  our   highways  sufficiently 
elastic  to  enable  them  to  stand  up  to  the  destructive 
|   forces  which  lead  to  their  permanent  distortion,  de- 
1   terioration,    and    wear,    and    certainly    to    the    rapid 
j   wear   of  the   wheel   tyres   when   these   are    composed 
of  that  expensive  material  rubber. 

Our  "well-informed"  daily  press  has  frequently 
pointed  out  that  the  ideal  road  of  the  future  will  re- 
emble  the  carriageway  under  the  entrance  to  Euston 
Station,  where  a  short  length  of  rubber-surfaced  road 
has  been  laid  down  for  many  years.  We  are  told  that 
the  ideal  road  must  eventually  be  faced  with  rubber. 
What  such  a  road  would  cost,  even  if  rubber  was 
reduced  to  6d.  a  pound,  the  author  leaves  to  the 
imagination  of  the  members. 

The  author's  belief  is,  however,  that  sufficient  elas- 
ticity can  be  introduced  into  the  surface  of  our 
carriageways  to  make  them  a  practical  proposition, 
and  that  the  chief  reason  for  the  success  of  the 
methods  which  have  been  introduced  during  the  past 
eight  or  nine  years,  and  which  have  resulted  in  re- 
ducing the  mud,  the  dust,  and  the  noise  of  travelling, 
has  been  really  due  to  ihe  small  amount  of  elastic 
cushioning  which  has  been  already  introduced  into 
the  surface  of  these  roads.  Thus,  the  main  direction 
in  which  still  greater  improvement  is  being  sought 
for  is  in  further  perfecting  these  methods,  so  that 
Mr.  Hounsfield's  "  d,"  which  may  stand  for  the  per- 
manent distortion  and  wear  of  the  road  surface,  and 
perhaps  equally  for  the  permanent  wear  of  the  wheel 
tyre,  may  be  diminished  in  the  future  as  "  e,"  our 
elastic  factor,  is  increased. 

The  elastic  factor  of  the  old  style  of  water-bound 
macadam  was  very  small;  consequently  most  of  the 
work  done  on  the  road  was  expended  in  displacing 
the  upper  surface  of  the  road,  partly  in  the  form  of  a 
slight  forward  displacement  or  rocking  of  the  particles, 
which  road  surveyors  are  in  the  habit  of  calling 
"push,"  and  which  tended  to  loosen  these  particles 
in  their  bed,  and  partly  in  the  grinding  up  or  pulver- 
ising of  the  particles  which  had  become  detached 
from  their  bed  in  the  surface,  and  which  grinding 
action  is  so  characteristic  of  a  steel  wheel  rolling  over 
gravel,  or  whenever  loose,  gritty  material  covers  a 
harder  surface,  such  as  when  our  streets  are  gritter' 
with  gravel,  which  is  ground  down  by  the  traffic  into 
finer  material. 

WEAR. 

Many  people,  including  a  considerable  proportion 
of  the  road  surveyors,  have,  up  to  quite  recently, 
looked  on  the  question  of  the  wear  of  road  surfaces 
rather  superficially— that  is  to  say,  they  have  always 
considered  that  surface  wear  was  the  most  important 
matter,  and  have  selected  for  their  macadamised 
roads  the  stones  from  those  rocks  which  offer  the 
greatest  resistance  to  attrition.  In  this,  however, 
they  are  wrong.  The  main  source  of  the  mud  and 
dust  found  on  our  roads  arises  from  the  inter- 
attrition  of  the  stones  of  which  our  macadam  roads 
are  composed.  This  inter-attrition  arises  from  the 
rocking  action  above  alluded  to,  which  is  caused  by 
a  rolling  wheel,  and  which,  again,  causes  the  sides  of 
the  stones  to  rub  against  one  another,  and  thus 
gradually  removes  the  angles  and  changes  the  stones 
from  the  familiar  angular  shape  in  which  new  road 
metal  is  seen  previous  to  its  being  spread  on  the  road 
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to  the  rounded  form  in  which  it  is  to  be  seen  when 
a  road  is  broken  up  for  recoating  and  repair;  in 
other  words,  the  wear  of  the  road  material,  far  from 
being  confined  to  the  surface,  as  would  be  the  case  if 
the  stones  were  firmly  held  in  position  and  subjected 
only  to  attrition  on  their  upper  surface,  goes  on  by 
grinding  away  the  whole  surface  of  the  stones,  and 
this  affects  the  stones  next  the  surface  to  the  greatest 
extent ;  in  winter  weather,  however,  the  inter-attrition 
extends  to  a  considerable  depth,  the  quantity  of 
mud  produced  by  this  attrition  increasing  in  direct 
proportion  to  the  depth  to  which  the  rolling  or  rock- 
ing action  of  the  stones  extends. 

All  improved  pavements  have  for  their  object  the 
!  eduction  of  this  interstitial  wear,  and  the  confining 
of  the  wear  as  far  as  possible  to  the  upper  surface 
of  the  blocks  or  of  the  sheet  asphalt.  Taking  these 
in  order,  granite  blocks  or  setts  were  first  used  bedded 
<>n  sand,  and  afterwards  in  pitch,  and  either  close- 
jointed  or  with  cement  or  other  non-elastic  joint 
between  them;  this,  although  it  resulted  in  small 
iuter-attrition,  and  small  surface  wear,  transferred 
the  effects  of  the  work  done  on  the  road  very  largely 
to  ear-splitting  noise  or  to  the  destruction  of  the 
vehicle  itself. 

When  wood  blocks  were  substituted  for  granite,  the 
elasticity  of  the  material  itself  at  once  led  to  an 
improvement.  The  streets  became  more  silent,  the 
vehicles  lasted  longer,  and  the  extension  of  wood 
pavements  has  only  been  restricted  by  consideration  a 
of  cost. 

SHEET-ASPHALT    PAVEMENTS. 

Sheet-asphalt  pavements  attack  the  question  in  a 
different  manner.  A  sheet-asphalt  pavement  may  be 
considered  as  a  macadam  road  in  which  particles  are 
of  extremely  small  size,  and  are  prevented  from  rock- 
ing and  consequent  interstitial  wear  by  the  interpo- 
sition between  each  particle  of  a  very  thin  film  of 
bituminous  cementing  matter,  and  as  the  surface  of 
an  asphalt  pavement  is  thoroughly  well  sealed  and 
the  entrance  of  water  prevented,  it  does  not  suffer  as 
i  water-bound  macadam  road  does  by  the  lubricating 
notion  of  the  water  causing  "wet  grinding"  of  the 
particles  which  always  goes  on  in  a  water-bound 
ioaeadani  road  during  the  wet  season. 

Unfortunately  the  early  asphalt  pavements  were 
very  expensive,  as  the  material  of  which  they  were 
formed  was  artificially  ground-up  natural  asphalt 
rock,  of  which  the  supply  is  limited,  and  on  which 
the  carriage  from  abroad  is  heavy.  About  twelve 
years  ago,  however,  our  American  friends  found  that 
artificial  asphalt  could  be  produced  at  reasonable 
cost  by  binding  -together  mixtures  of  graded  sand 
with  a  small  proportion  of  limey  matter  and  with  the 
purer  bitumens  vhich  are  found  in  various  parts  of 
the  world,  notably  in  Trinidad,  Venezuela,  and 
Mexico.  As  in  this  case  the  sand  and  the  finely- 
ground  lime  dust  can  be  obtained  anywhere  locally 
at  comparatively  lew  cost,  the  expense  of  the  pave- 
ment was  chiefly  confined  to  the  cost  of  the  bitumen 
itself,  and  hence  the  production  of  artificial  asphalt 
increased  largely  in  the  United  States,  so  that  most 
of  the  sheet-asphalt  pavements  in  the  American  cities 
have  been  gradually  developed  and  improved  on 
these  lines. 

Ibout  five  years  ago  a  still  further  improvement 
introduced  by  an  English  company  on  the  Thames 
Embankment,  and  other  pavements  of  the  same  class 
have  been  tried  here  and  have  found  increasing 
favour,  and  their  further  development  seems  likely 
to  help  us  in  producing  our  ideal  road  in  which  the 
elastic  factor  will  be  sufficient  for  our  purpose. 

The  reason  for  the  rather  tardy  development  of 
•heet-asphalt  pavements  made  from  rock  asphalt  has 
been  its  admitted  slipperiness  for  horse  traffic,  and 
no  doubt  it  would  never  have  been  further  developed 
l>ut  for  the  fact  that,  as  we  now  see,  the  motor  vehicle 
traffic  is  likely  to  form  the  most  important  fraction 
"f  the  whole- 

SURFACE     TABBING 

Going  back  to  the  stages  of  improvement  of  road 
■urfaces,  as  will  be  remembered,  the  prevention  of 
dust  by  surface  tarring  began  to  be  introduced  about 
'it' lit  years  ago,  and  has  since  gone  steadily  on. 
Owing  to  the  abundant  supply  and  the  low  price  of 
tar  in  this  country,  this  was  the  first  practical  method 
by  which  the  particles  of  the  surface  of  a  macadam 
road  could  be  held  in  position  by  a  partially  elastio 
binding  material,  for,  although  it  is  not  correct  to 
say  that  tar,  or  the  pitch  which  remains  on  the  sur- 
•   of  our  r<wl-  and  binds  the  fine  particles  tog' 


after  the  lighter  oils  of  the  tar  have  dried  out,  is 
truly  elastic,  yet  when  this  pitch  becomes  combined 
with  the  finer  particles  of  the  road  surface,  such  as 
the  sand  or  the  limestone  dust,  it  does  behave  to  a 
limited  extent  as  an  elastic,  but  extremely  viscous, 
liquid,  and  as  it  has  the  effect  of  preventing  the 
entrance  of  water  into  the  road,  it  also  reduces  the 
inter-attrition  between  the  stones,  thus  allowing  of 
dry-grinding  only  under  the  rocking  action  of  the 
traffic  instead  of  the  destructive  "wet  grinding" 
which  always  takes  place  in  wet  weather. 

The  pitch  which  is  employed  for  our  roads  ir  very 
slightly  elastic,  and  when  combined  with  sand  is 
plastic  within  certain  limits  of  temperature.  It  is 
brought  to  the  requisite  consistency  to  give  fair 
average  results— i.e.,  not  to  be  too  soft  in  summer,  or 
too  hard  and  brittle  in  winter — by  the  process  of 
tempering  it,  or  adding  what  is  called  fluxing  oil.  so 
that  at  a  fixed  temperature,  which  the  Americans 
usually  take  at  77  deg.  Fahr.,  and  which  the  author 
prefers  in  this  country  to  take  at  60  deg.  Fahr.,  its 
consistency  and  its  ductility  should  approach  a  cer- 
tain figure  which  must  be  determined  by  experiment ; 
but  the  use  of  pitch  in  our  roads  must,  nevertheless, 
on  account  of  its  considerable  temperature  variation 
in  consistency,  always  be  a  difficult  matter.  It  is 
not  possible  to  specify  pitch  of  a  consistency  which 
will  be  equally  suitable  for  the  Brighton  sea-front 
and  for  the  Scotch  roads,  as  a  medium  consistency 
would  be  too  soft  for  Brighton  but  too  hard  for  Scot- 
land. 

BITUMINOUS    BINEEBS. 

Fortunately  discovery  has  kept  pace  with  the  de- 
mand. We  are  now  offered  materials  found  to  some 
extent  in  Nature,  when  Nature  itself  distils  and 
hardens  the  asphaltic  oils  which  aro  found  in  con- 
siderable quantities  in  the  central  portion  of  the 
American  Continent,  and  which  are  also  available  as 
a  residual  product  when  the  asphaltic  oils  are  dis- 
tilled from  the  crude  oil  wells  of  the  same  region  to 
obtain  from  them  petrol  as  well  as  the  illuminating 
and  lubricating  oils.  After  these  oils  have  come 
over  from  the  still,  the  procsss  can  be  stopped  at  a 
point  at  which  the  residual  substance  is  practically 
pure  bitumen,  which  can  be  tapped  off  and  shipped 
to  us  for  road-binding  purposes.  This  substance  is 
most  distinctly  elastic  or  resilient,  and  does  not  lose 
its  resilient  properties  if  to  it  be  added  an  equal  moss 
of  fine  powder  (which  may  be  lime,  clay,  Portland 
cement,  or  similar  substances,  which  can  be  readilv 
reduced  to  an  impalpable  powder),  which  appears  to 
add  to  the  bitumen  what  painters  call  "body,"  and 
also  to  increase  what  painters  call  its  "  covering 
power  " — that  is,  the  area  of  sand  or  stone  particles 
which  can  be  covered  with  a  thin  film  of  it.  This 
process  of  combining  bitumen  with  a  fine  powder, 
technically  called  "filler,"  is  somewhat  analogous  to 
the  fillers  used  in  the  preparation  of  vulcanised 
rubber  for  our  tyres,  and  in  both  cases  a  certain 
fixed  amount  can  be  added  without  materially  de- 
creasing the  resilience  or  the  mechanical  strength  of 
the  product. 

The  next  step  is  to  use  this  bituminous  binder  com- 
bined with  its  filler  to  the  best  advantage  by  a  very 
careful  study  of  the  stony  substance  which  must  be 
used  to  give  good  foothold  and  to  resist  attrition  at 
the  surface  of  the  pavement.  Many  substances,  such 
as  crushed  granite,  basalt,  and  other  finely  divided 
stones,  have  been  tried  for  this  purpose,  but  it  appears 
likely  that  angular  particles  of  silicious  sand,  such 
as  is  found  in  Nature  on  our  sea  shores,  river  estu- 
aries, or  in  inland  sandpits,  or  which  can  be  pro- 
duced by  the  disintegration  of  sandstone  rocks,  or  by 
the  grinding  up  of  flint,  gravel  and  shingle,  form,  on 
the  whole,  the  most  suitable  material  to  be  bound 
into  a  pavement  by  the  bituminous  binder. 

Much  thought  and  study  have  been  given  to  this 
question  on  the  American  side,  and  the  author  is 
greatly  indebted  to  Mr.  Clifford  Eichardson,  Messrs. 
Smith  and  Dow,  Prof.  Blanchard,  and  others  who 
have  heartily  co-operated  with  him  in  this  matter, 
and  placed  before  him  without  stint  the  results  of 
years  of  investigation,  which  have  enabled  him  to 
prepare  specifications  and  to  design  machinery  for 
carrying  out  these  specifications,  in  which  work  he 
would  have  been  delayed  for  years  if  it  had  not  been 
for  their  kind  co-operation. 

The  point  aimed  at  in  producing  a  road  surface 
which  shall  be  durable,  sufficiently  resilient,  non- 
slippery,  waterproof,  and  which  can  be  produced  at 
reasonable  cost,  is  that  the  road  should  be  built  up 
on  a  foundation  e)     trengfch  crust  strong  enough  to 
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carry  the  weight  of  the  traffic,  arid  in  order  to  dis- 
tribute the  weight  on  the  wheels  over  a  sufficient 
area  of  the  subsoil  to  prevent  settlements  or  perma- 
nent depressions  being  formed  at  points  where  the 
subsoil  is  soft  or  plastic,  and  on  this  foundation  or 
strength  crust  to  lay  a  wearing  crust  similar  to  a 
sheet-asphalt  pavement  and  constructed  chiefly  of 
sand  bound  together  by  bitumen.  The  strength 
crust  may  be  practically  similar  to  the  wearing  crust, 
but  larger  and  cheaper  material  is  generally  used  for 
it,  and  it  is  not  so  necessary  that  this  strength  crust 
should  be  so  perfect.lv  watertight,  as  it  is  protected  from 
the  entrance  of  water  from  above  by  the  impermeable 
nature  of  the  upper  sheet  pavement,  but  as  the  con- 
siderations which  govern  its  structure  are  very  faith- 
fully reflected  in  the  requirements  for  the  sheet  pave- 
ment itself,  the  author  confines  himself  to  stating 
briefly  what  these  latter  are  as  far  as  our  knowledge 
at  present  extends. 

Our  sheet  pavement  must  consist  of  sand  with  the 
particles  so  graded  and  so  interlocked  that,  when 
combined  and  cemented  together  by  the  bitumen  and 
the  filler,  the  surface  resembles  a  natural  gritty  rock 
of  a  nature  sufficiently  resilient  to  recover  the  tem- 
porary deformations  caused  by  the  rolling  over  it  of 
a  wheel,  and  this  condition  is  best  obtained  when 
the  grading  of  the  grains  of  sand  is  so  contrived  that 
they  approach  one  another  so  closely  that  the  inter- 
posed elastic  film  of  bitumen  and  filler  combined 
forms  from  20  to  30  per  cent  of  the  total  mass.  The 
author  feels  that  he  shows  considerable  temerity  in 
laying  down  these  two  limits,  as  he  is  aware  that 
some  of  the  most  useful  sheet  pavements  formed  from 
natural  rock  asphalt  are  supposed  to  contain  very 
much  less  bitumen,  but  he  believes  that  he  will  be 
supported  by  those  who  have  closely  studied  this 
matter  in  the  figures  now  given. 

Considerations  of  expense  and  the  costliness  of 
the  bitumen  point  to  the  desirability  of  approaching 
as  clasely  as  possible  to  the  lower  limit.  Unfor- 
tunately it  is  a  very  serious  matter  to  experiment  on 
the  roads  themselves.  If  too  little  bituminous  matter 
is  used,  the  surfaces  are  not  sufficiently  sealed  against 
the  entrance  of  water,  wet  grinding  between  the  sand 
grains  takes  place,  the  sand  particles  become  loosened 
and  grind  against  one  another,  and  the  interposed 
film  of  bituminous  matter  becomes  detached,  and  is 
washed  away  at  each  succeeding  rainstorm.  This 
process,  which  Ave  have  called  "denudation,"  is  the 
chief  cause  of  the  break-up  of  all  classes  of  bitu- 
minous-bound roads  during  wet  seasons.  We  are 
most  familiar  with  it  in  the  case  of  surface-tarred 
roads,  but  it  has  also  occurred  to  a  great  extent  in 
America  and  in  this  country,  even  where  the  better 
class  of  bitumens  have  been  used  in  insufficient 
quantity,  or  without  due  consideration  for  combining 
the  proper  proportion  of  filler  with  the  bitumen  or 
pitch  as  the  case  may  be. 

So  long  as  heavy  traffic  was  confined  to  the  prin- 
cipal roads  or  streets  of  large  towns,  the  cost  of 
wood-block  or  asphalt  pavement,  although  extremely 
heavy,  was  cheerfully  borne  by  the  street  or  road 
authority;  but  now  that  in  this  motor  era  the  traffic 
has  to  spread  itself  widely  over  the  roads  that  radiate 
from  all  our  cities,  the  consideration  of  maintaining 
these  roads  in  a  satisfactory  condition  at  a  reasonable 
cost  has  become  the  problem  of  the  moment. 

Our  Eoad  Board  has  already  done  a  good  deal  to 
promote  the  study  of  these  improved  road  surfaces 
by  laying  down  twenty-three  comparative  experi- 
mental roads  near  London,  at  Sidcup,  in  Kent,  five 
lengths  of  the  Portsmouth  road  in  the  Borough  of 
Wandsworth,  and  twelve  lengths  in  parts  of  Fulham, 
but  the  difficulty  of  obtaining  results  from  any  class 
of  experimental  roads,  even  on  those  where  traffic  is 
extremely  heavy,  is  greatly  enhanced  by  the  variable 
nature  of  our  climate,  by  variations  in  traffic,  and 
by  the  very  considerable  time  which  must  elapse 
before  any  notable  changes  in  the  surface  can  be 
observed. 

LABOEATOBY    TESTS. 

Hence  it  is  with  great  pleasure  that  the  author  is 
able  to  announce  that  the  Road  Board,  seeing  this, 
have  sanctioned  the  design  and  construction  at  the 
National  Physical  Laboratory  of  the  first  large-scale 
road  machine— that  is  to  say,  a  building  containing 
a  circular  track  on  which  experimental  lengths  of 
roads  can  be  readily  laid  down  and  tested  to  destruc- 
tion by  the  passage  over  them  of  wheels  driven  by 
motors  which  are  guided  and  steered  in  a  circular 
track  by  a  revolving  framework.  This  machine,  which 
has  taken  a  year  to  design  and  construct,  is  now 


complete  and  has  been  set  to  work,  and  the  pre- 
liminary difficulties  have  been  overcome.  The  track 
has  been  filled  with  four  lengths  of  waterbound  mac- 
adam made  up  in  four  different  wavs,  and  the  be- 
haviour of  these  lengths  will  be  compared  with  one 
another,  and  each  of  them  tested  to  destruction, 
almost  at  the  time  that  this  paper  comes  before  you 
for  discussion.  The  designers  hone  that  by  means 
of  this  machine,  which  is  the  only  one  as'  yet  put 
down  in  any  country,  they  will  be  able  to  arrive 
rapidly  at  conclusions  which  otherwise  it  would  have 
taken  years  to  reach  by  actual  use  on  the  roads 
themselves.  As  the  road\vay  is  under  cover  and  pro- 
tected from  weather  influences,  they  will  be  able 
either  to  eliminate  the  weather  conditions  entirely 
or  introduce  them  one  by  one  and  study  their  effect. 
For  instance,  the  track  can  be  heated  by  hot  air  blown 
on  to  it;  rain  can  be  imitated  by  spraying  devices: 
it  can  be  artificially  cooled  to  the  freezing  point. 
The  wheels  used  can  either  be  standard  wheels  with 
plain  steel  tyres,  carrying  a  fixed  weight  of  1  ton 
each;  the  diameters  and  widths  of  these  wheels  can 
be  varied,  solid  rubber  tvres  or  pneumatic  tyres, 
plain,  corrugated  or  studded,  can  be  substituted  in 
turn,  and  the  effects  of  each  of  these  on  a  standard 
road  surface  noticed,  and  it  will  also  interest  members 
to  know  that  in  all  probability  this  will  be  a  very 
effective  and  perfect  manner  of  testing  the  durability 
of  various  classes  of  rubber  tyres  and  of  the  covers 
of  pneumatic  tyres. 

At  this  laboratory,  and  in  the  author's  own  private 
laboratory,  a  good  deal  of  minor  apparatus  has  been 
provided  to  enable  the  value  of  the  materials  used 
to  be  tested  and  compared,  but  so  far  means  have 
not  been  found  to  enable  the  small-scale  experiments 
of  the  laboratory  to  be  effectually  co-related  with  the 
practical  durability  of  the  materials  when  used  on 
the  roads  themselves.  The  author  believes,  however, 
that  the  road  machine  just  described  will  form  the 
necessary  connecting  link  for  this  purpose,  and  he 
has  great  hopes  that  it  will  enable  the  board  to  settle 
quickly  a  number  of  very  important  points  which  have 
always  been  open  ones  to  road  surveyors  on  account 
of  the  uncertainty  of  the  various  weather  and  traffic 
factors  which  have  in  the  past  prevented  anv  correct 
comparative  data  being  obtained.  With  this  road 
machine,  as  the  variable  factors  may  be  eliminated 
in  turn,  it  oueht  to  be  possible  to  put  a  value  on 
each  of  these  factors  with  far  greater  accuracy  than 
has  ever  been  possible  up  to  the  present. 

The  paper  is  already  too  long,  but  as,  no  doubt, 
the  author  will  be  asked  the  important  question 
whether  it  is  reasonable  to  suppose  that  the  covering 
of  any  considerable  length  of  our  roads  by  sheet 
pavement  resembling  asphalt  is  a  practical  possibility, 
he  unhesitatingly  answers  "Yes"  to  this  question; 
that  he  personally  thinks  that  the  gradual  introduc- 
tion of  methods  of  covering  our  roads  with  a  satis- 
factory and  smooth-running  wearing  coat  or  earnet 
of  sand  or  other  silicious  matter  bound  bv  pitch 
or  bitumen  at  a  cost  which  can  be  borne  by  the  rate- 
payers is  only  a  question  of  engineering  study,  of  the 
use  of  suitable  machinery  and  suitable  methods  of 
rolling,  and  of  the  organisation  of  staff  and  workmen, 
and  he  feels  confident  that  he  is  supported  in  this, 
his  personal  opinion,  by  all  the  best  of  the  English 
as  well  as  of  the  foreign  road  engineers  who  have  paid 
close  attention  to  the  subject. 

The  accompanying  illustrations  will  show  on  an 
enlarged  scale  the  progress  of  our  knowledge  in  apply- 
ing successively  tar,  pitch  and  bitumen  as  a  binding 
material  to  hold  the  particles  of  the  road  sufficiently 
firmly  in  position,  and  the  efficiency  of  these  gene- 
rally may  be  said  to  increase  as  the  binding  effect 
extends  deeper  below  the  surface. 

Fig.  1  shows  generally  the  distribution  of  tar  used 
in  surface  tarring  when  the  quantity  applied,  whether 
it  be  by  hand  or  by  machine  spraying,  reaches  from 
2  lb.  to  2-J  lb.  of  distilled  tar  per  super,  yard.  It  will 
be  seen  that  the  effect  of  the  tar  when  this  is  applied 
for  the  first  time  to  a  water-bound  macadam  road 
already  in  good  order,  extends  to  onlv  iin.  or  fin. 
below  the  surface,  for  although,  if  individual  stones 
are  taken  out  of  the  road,  we  often  find  them  dis- 
coloured to  a  greater  depth,  it  is  probable  that  this 
discolouration  is  due  to  the  lighter  oils  contained  in 
the  tar  penetrating  to  a  grea+er  depth  (probably  by  a 
differential  surface  tension  effect)  than  the  pitch  itself 
penetrates,  the  pitch  being  the  real  permanent  bind- 
ing agent. 

Figs.  2,  3  and  4  show  the  effect  of  the  application 
of  tar  as  a  binder  by  previously  coating  the  material 
in  increasing  quantities.   It  will  be  seen  that  in  Fig.  2, 


628 


THE    SURVEYOR    AND    MUNICIPAL 


Apeil  18,  1913. 


9  6  lb.  per  yard,  there  is  only  sufficient  material  to 
coat  the  comparatively  large  stones,  so  that  the  road, 
when  consolidated  by  the  roller,  contains  a  consider- 
able number  of  voids,  and  that  the  large  stones  are 
only  cemented  together  by  the  tar  when  the  latter 
has  completely  set  at  their  angles,  and  is  consequently 


^^^^0^^ 


>. 


Fig.  1. 


very   weakly  held  to  resist  the   push  of  the   rolling 
wheel. 

Fig.  3  shows  that  by  increasing  the  quantity  to 
10  lb.  per  square  yard  there  is  enough  tar  to  coat 
the  small  particles  to  partly  fill  the  voids,  and  Fig.  4, 
where  22£lb.  per  yard  is  used,  shows  this  to  a  much 


Fig.  2. 


more  perfect  extent,  so  that  the  road  is  almost  void- 
less,  and  from  this  it  will  be  seen  that  in  this  case 
the  strength  of  the  road  to  resist  the  push  of  the  wheel 
is  almost  in  proportion  to  the  weight  of  the  tarry 
matter  or  other  binder  used  per  super,  yard. 
In  these  first  three  figs,  the  author  has  supposed 


extent,  and  so  fill  up  the  voids;  at  any  rate,  it  can 
be  seen  that  even  with  a  thin  film  of  tar,  9'6lb.  per 
yard,  the  surfaces  are  far  better  cemented  together 
than  was  the  case  in  Fig.  2,  and  this,  in  the  author's 
opinion,  is  the  chief  cause  why,  on  the  whole,  the 
Hooley  principle  of  using  tar  and  slag  for  his  tar- 


Fig.  3. 

that  the  harder  class  of  roadstones,  such  as  granite 
or  basalt,  are  used.  With  these  stones  the  roller  has 
little  power  of  crushing  the  stone  out  of  shape  so  as 
to  increase  the  surfaces  forced  into  contact  and  thus 
cemented  by  the  tar,  but  Fig.  5  shows  how,  from  this 
point  of  view,   the  use   of  slag  as   a   material  to  be 


coated  by  tar  is  superior  to  the  harder  stories,  and 
the  same  may  be  said,  though  to  a  lesser  extent,  of 
some  of  the  limestones  that  can  be  used. 

In  Fig.  5  will  be  seen  the  form  and  gauges  of  stones 
that  are  shown  in  Figs.  2, 3  and  4  to  squeeze  or  crush 
out  of  their  original  shape  so  as  to  conform  to  some 


Fig.  5. 

macadam  has  turned  out  so  successful  and  durable, 
and  why  the  roads  are  so  capable  of  resisting  the 
injurious  push  of  the  rolling  wheel. 

Figs.  6  and  7  show  two  methods  of  producing  a 
road  by  "penetration"  or  grouting"  methods  to  the 
specification  laid  down  by  the  Eoad  Board.  In  the 
first  case,  the  material  is  rolled  when  in  a  dry  con- 


dition until  the  angles  of  the  stones  are  sufficiently 
firmly  in  contact,  but  not  to  close  the  surface  so  as 
to  prevent  the  entrance  of  the  hot  binder,  which  con- 
sists of  one-half  melted  pitch  and  one-half  hot  sand, 
which  is  poured   in  at  a   suitable  temperature,   and 


flows  to  a  limited  extent  from  the  surface  so  as  to 
fill  the  upper  voids  and  hold  the  stones  more  firmly 
than  the  same  quantity  of  binder  would  do  if  used  on 
any  of  the  methods  shown  in  Figs.  2,  3  and  4. 

Fig.  7  shows  the  same  penetration  method,  using  the 
pitch  and  sand  binder  applied  in  two  layers.  This 
method,    called    "double    pitch    grouting,"     or    the 


Fig.  8. 

"Pitchmac,"  invented  by  Mr.  Brodie,  the  city  engi- 
neer of  Liverpool,  gives  undoubtedly  one  of  the 
strongest  roads  that  can  be  produced  with  pitch. 

Fig.  8  shows  the  double  coating  method,  which  is 
that  advocated  by  the  American  engineers  and  by  the 
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Crinid  ed  Company,  who  laid  the  Thames  Embankment 
and  other  roads,  and  by  the  author,  who  has  strongly 
advocated  it  wherever  the  amount  of  traffic  warrants 
the  cost  of  such  a  pavement.  It  will  be  seen  that, 
to  some  extent,  it  resembles  Brodie's  "  Pitchmac,"  or 
double  pitch  grouting;  the  lower  portion  or  strength 
crust  may  be  prepared  either  by  penetration  method 
or  by  previously  coating  slag  or  stone  with  pitch  or 
with  bitumen,  but  in  all  cases  the  upper  coating 
should  consist  exclusively  of  sand  graded  homo- 
geneously throughout  its  mass,  and  the  binder,  which 
consists  of  the  best  bitumen  mixed  with  its  own 
bulk,  or  in  some  cases  with  an  equal  weight  of 
impalpable  lime  powder  used  as  a  filler.  This  road, 
the  cost  of  which  the  author  believes  can  be  so  re- 
duced that  it  can  be  extended  at  least  to  a  great  many 
of  our  main  roads,  is  that  to  which  he  referred  in  the 
paragraph  preceding  the  description  of  the  figs. 


SOME     CONSIDERATIONS     CONCERNING 
ROLLING     RESISTANCE. 
By  L.  H.  Hounsfield. 

At  the  request  of  his  former  chief,  Colonel  Cromp- 
ton,  the  author  submits  some  problems  in  applied 
mechanics  for  those  whom  it  may  interest  in  order 
to  explain  what  road  engineers  call  the  "push"  on 
the  road  by  the  wheel,  and  the  effect  of  a  partly 
elastic  road  surface  on  the  value  of  the  depression  d. 
Of  course  all  roads  and  wheels  are  partly  (though 
none  perfectly)  elastic,  and  the  absence  of  homo- 
geneity complicates  the  problem. 

The  author  will  first  deal  with  an  imaginary  non- 
elastic  homogeneous  road  and  then  with  a  perfectly 
elastic  one,  which  will,  he  thinks,  show  the  great 
benefit  of  elasticity  to  the  vehicle,  and  consequently 
to  the  road  also. 

The  work  done  against  the  rolling  resistance,  P, 
is  the  product  of  this  force  in  pounds  by  the  distance 
.moved  in  feet,  and  although  some  of  this  work  is 
.dissipated  in  the  wheel,  a  large  proportion  of  it  goes 
in  disintegrating  or  pulverising  the  road  material. 

The  importance  of  having  the  correct  proportion  of 
.each  grade  of  road  metal  and  cementing  material  has 
.been  proved  by  Colonel  Crompton,  and  all  further 
.disintegration  of  the  metal  alters  this  proportion  and 
so  weakens  the  road,  while  the  increased  surface  of 
•the  road  metal  caused  by  disintegrating  requires  more 
cementing  material. 

A  certain  amount  of  traffic  on  a  road  may  be  neces- 
sary to  maintain  it  as  such,  but  leaving  atmospheric 
.effects,  &c,  out  of  the  question,  the  life  of  a  road 
-must  bear  some  relation  to  the  work  done  on  it. 

It  must  not  be  assumed,  however,  that  the  rolling 
^resistance  of  a  road  and  its  durability  are  inversely 
proportional.  The  relation  between  the  two  may  be 
similar  to  that  existing  between  the  friction  and 
, durability  of  a  bearing  where  we  know  that  if  the 
.friction  is  halved  the  bearing  lasts  more  than  twice 
sas  long. 

Some  members  of  the  institution  have  submitted 
that  certain  kinds  of  vehicles  improve  the  roads  they 
pass  over,  and  have  laid  stress  on  the  beneficial  roll- 
ing effects,  apparently  assuming  that  roads  require 
rolling  for  their  own  benefit. 

The  author  understands  that  pot-holes  are  indirectly 
attributable  to  the  steam  rollers  used  in  making  the 
roads.  The  roller  passing  over  the  loose  surface 
raises  a  wave  of  unconsolidated  road  material  imme- 
diately in  front  of  it  and  pushes  it  along  till  the 
resistance  offered  is  such  that  it  is  easier  for  the  roller 
to  mount  the  wave  than  to  push  it  along.  This  has 
the  effect  of  giving  a  non-homogeneous  road  surface, 
and  it  seems  possible  that  the  ordinary  traffic  would 
do  the  work  better  if  it  were  not  for  the  fact  that 
each  driver  endeavours  to  drive  in  the  existing  tracks, 
and  thus,  even  were  the  use  of  steam  rollers  eliminated 
and  ordinary  traffic  compelled  to  consolidate  the 
roads,  they  would  still  be  far  from  perfect,  and  thus 
it  would  be  better  to  roll  with  as  many  rollers  as 
possible,  all  of  different  weights,  wheel  diameters  and 
wheel  bases. 

As  it  appears  to  be  a  mistake  to  endeavour  to  con- 
solidate the  surface  ah  initio  with  a  heavy  roller,  the 
author  would  suggest  as  a  more  practical  solution 
that  a  very  light  roller  should  first  pass  several  times 
over  the  newly  laid  metal.  This  would  better  assist 
the  road  metal  to  move  about,  and  enable  the  faces 
to  fit  themselves  together  compactly ;  the  effect  which 
it  is  desirable  to  obtain  is  that  which  would  be 
secured  by  shaking  the  road,  and  may  be  illustrated 
by  pouring  coarse  sand  into  a  tin  and  then  subjecting 


it  to  vibration;  the  surface  is  lowered  considerably 
in  the  tin,  and  the  sand  becomes  comparatively  rigid 
to  the  touch.  He  would  also  suggest  that  this  light 
roller  should  have  less  weight  on  the  front  member 
than  on  the  second,  and  as  the  roller  must  be  made 
to  work  both  ways,  three  rolling  members  in  line  are 
necessary.  If  the  wheel  bases  of  these  were  in  some 
odd  ratio,  such,  for  example,  as  5ft.  and  7  ft.  respec- 
tively from  the  middle  roller,  the  formation  of  waves 
would  be  less  likely  to  occur. 

He  then  submits  that  further  consolidation  could 
be  obtained  with  a  heavy  roller  without  the  same 
tendency  to  produce  waves. 

If  a  road  were  made  of  a  very  viscous  fluid,  such 
as  tepid  pitch,  it  could  be  imagined  that  all  the  work 
done  against  P  would  be  dissipated  in  low  tempera- 
ture heat  instead  of  pulverising  the  road  metal,  but 
the  value  of  P  would  become  enormous. 

The  life  of  existing  roads  probably  bears  a  definite 
relation  to  P,  and  not  until  P  becomes  zero  can  a 
vehicle  pass  over  a  road  without  decreasing  its  life. 
The  application  of  emery  cloth  to  a  journal  may  im- 
prove its  surface  somewhat,  but  no  one  could  argue 
from  this  that  the  journal  should  run  on  emery  cloth. 

It  should  be  noted  that  the  value  of  P,  as  dealt 
with,  applies  to  the  resistance  offered  by  the  road  to 
a  wheel  drawn  along  the  road,  and  experiments  tend 
to  show  that  the  road  resistance  increases  if  the  wheel 
be  self-propelled;  further,  the  total  tractive  force  T, 
neglecting  gradients,  is  largely  dependent  on  wind 
resistance,  particularly  at  high  speeds,  and  this  still 
further  increases  the  damaging  effect  of  the  self- 
propelled  wheel. 

The  value  of  P  with  iron  tyres  appears  to  increase 
with  speed,  and  the  damage  done  to  the  road  certainly 
increases  greatly  with  the  speed.  The  author  has 
driven  a  traction  engine  over  a  certain  macadam  road 
with  scarcely  any  noticeable  effect  at  4  or  5  miles 
per  hour,  but  at  18  miles  per  hour  the  crushing  was 
most  marked. 

The  author  believes  that  he  is  right  in  stating  that 
the  usual  method  of  treating  road  resistance  in 
applied  mechanics  is  to  assume  that  the  wheel  is 
continually  endeavouring  to  climb  out  of  the  rut  or 


ride  over  its  crest  as  though  it  were  an  obstacle,  and 
on  this  assumption  the  problem  is  treated  as  follows : 
Consider  a  rigid  wheel  rolling  along  a  soft,  non- 
elastic  road  surface,  and  climbing  over  the  crest  of 
the  rut  as  shown  in  Fig.  9. 

Pa  =  Wc 

P   =Wc/a,  and  a=r  —  d  ; 
.-.  P   =c.W/r-d. 
d  is  (usually)  the  second  order  of  small   quantities 
compared  with  r. 

Hence  P  =  c.W/r (1) 

This  equation  indicates  that  P  varies  inversely  as 
r,  it  having  apparently  assumed  that  c  is  a  constant 
depending   on   the   softness    of    the    road,   but   inde- 
pendent of  the  diameter  of  the  wheel  or  weight. 
This  is  correct,  as  c  is  a  function  of  r,  for 
c2  =  r2_(7— a)= 
=  2rd-a2 

neglecting  <i'2,  c=  Vzrd     . ._ (2) 

Hence  P  =  WV/2J/r (3) 

If  the  road  is  homogeneous  and  incapable  of  resist- 
ing tension,  we  may  say  that  the  area  of  contact 
(ex 6,  the  breadth  of  the  wheel)  is  proportional  to 
W,  and  we  have  P  ooW/rft,  that  is,  that  the  rolling 
resistance  is  inversely  proportional  to  the  width  of 
the  wheel. 

From  certain  of  the  Local  Government  Board  regu- 
lations this  formula  appears  to  have  been  acted  upon. 
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Doubtless  P  diminishes  as  b  increases,  but  not  in- 
versely by  any  means,  and  P  may  increase  with  b  after 
a  certain  point    on  actual  roads. 

The  assumption  necessary  to  introduce  b  into  the 
formula  is  ridiculous;  it  assumes  the  road  to  consist 
of  a  non-elastic,  incompressible,  homogeneous,  non- 
tensile  fluid,  such  that  when  the  rut  is  made  the 
material  rises  on  each  side  in  bulk  equal  to  the  volume 
of  the  rut. 

The  regulations  allow  the  load  to  be  increased  in 
proportion  to  the  width  of  the  wheel  and  the  diameter 
of  the  wheel,  but  the  area  of  contact  with  the  hard 
road  (as  distinct  from  loose  surface)  is  not  proportional 
to  the  width  of  the  wheel.  We  have  already  seen 
that  the  work  done  on  the  road  in  surmounting  ob- 
stacles varies  inversely  as  the  square  root  of  the 
diameter,  and  it  will  now  be  shown  that  the  same 
holds  for  the  work  done  in  forming  ruts. 

Consider  a  rigid  wheel  rolling  over  a  non-elastic, 
homogeneous  road  and  leaving  a  rut  behind  it;  refer- 


ence to  Fig  10  will  show  that  the  reaction  of  the  road 
is  directed  along  the  line  FO,  cutting  AB  at  right 
angles. 


J  =  W.FH/OK 
~W.BE/ A  K 
=  W.<i/Vj5rd 
=  W.v/d/2r 


(4) 


This  also  shows  that  the  rolling  resistance  is  pro- 
portional to  the  square  root  of  d,  and  varies  inversely 
as  the  square  root  of  the  diameter  of  the  wheel,  but 
it  should  be  noted  that  the  force  required  to  draw 
the  wheel  when  depressing  a  rut  is  only  half  that 
required  to  ride  over  an  obstacle  of  the  same  height 
as  the  rut. 

In  Vol.  II.  of  the  "  Proceedings "  of  the  Institute 
of  Automobile  Engineers,  p.  395,   Colonel  Crompton 


point-  out  that  the  resistance  for  an  8-ft.  wheel  Is 
half  that  for  a  2-ft.  wheel— that  is,  P  varies  inversely 
as  the  square  root  of  the  diameter. 

If  the  road  is  partly  elastic  the  wheel  sinks  deeper 
than  the  rut  left  alter  the  wheel  has  passed  on. 

If,  on  such  a  road,  we  take  d  to  represent  the 
total  depth  to  which  the  wheel  sinks,  then  P  is  not 
proportional  to  V  d,  for  d  is  now  made  up  of  two 
ents— say,  e  the  elastic  recoverable  portion  of 
the  depression,  and  d—e  the  non-elastic  portion. 
roc  v  d-t,  and  here  we  see  that  the  greater 
the  value  of  e  as  it  approaches  the  magnitude  of  d, 
the  less  the  tractive  force,  or  the  less  the  "push"  or 
the  resistance  offered  by  the  road  to  the  progress  of 
the  wheel. 

actical  purposes  the  work  dissipated  in 
causing  the  depression  e  may  be  neglected,  as  on 
i'  must  always  be  small  compared  with  the 
work  done  in  causing  d—e;  but  even  if  e  becomes 
equal  to  d.  the  value  of  P  will  not  become  zero  as  we 
see  hereafter. 


Consider  a  rigid  wheel  rolling  along  an  elastic  road 
(or  an  elastic  wheel  along  a  rigid  road). 

The  surface  of  the  road  is  lengthened  (see  Fig.  11), 
and  if  points  be  taken  along  the  road  at,  say,  1-in. 
pitch,  as  at  A  and  B,  first  we  see  that  the  lengthening, 
of  the  surface  must  increase  the  average  pitch,  and, 
second,  that  vertical  strain  gives  lateral  tension,  in- 
creasing the  pitch  at  B. 

There  may  be  no  change  in  pitch  taking  place  at 
C,  but  between  A  and  C  the  pitch  is  increasing, 
causing  a  creep  or  frictional  force  F  against  the 
direction  of  rotation,  and  between  C  and  B  the  pitch 
is  diminishing,  causing  a  frictional  force  F,  also 
contrary  to  the  direction  of  rotation. 

From  this  we  see  that,  given  nearly  perfectly  elastic 
materials,  such  as  tempered  steel  wheels  on  tempered 
steel  roads,  there  is  a  frictional  rolling  resistance. 
We  know  from  railway  work  and  ball-bearings  that 
this  force  is  negligibly  small  compared  with  that 
encountered  with  ordinary  road  conditions. 


[A  report  of  the  discussion  of  Colonel  Crompton's 
paper  will  appear  next  week.] 


CORRESPONDENCE. 

For  every  ill  beneath  the  sun 
There  is  some  remedy  or  none ; 
ff  there  be    ne,  resolve  to  find  it ; 
//  not,  submit,  and  never  mind  it. 


Ai*ON.,i  irca  1843. 


irifc    SURVEYOR"    IN    THE    COLONIES. 

To  the  Editor  of  The  Surveyor. 

Sir,— Please  accept  the  hearty  congratulations  of 
a  Victorian  subscriber  of  thirteen  years  on  the  attain- 
ment of  its  majority  by  The  Surveyor.  As  a  con- 
stant and  appreciative  reader,  I  can  honestly  say  that 
no  other  technical  journal  so  fully  meets  the  needs 
of  those  engaged  in  local  government  administration. 
It  lias  also  the  merit  of  keeping  up  to  date  in  all 
matters  municipal,  even  in  these  days  of  rapid  de- 
velopment and  constantly  recurring  changes,  and  is 
as  fresh  to-day  as  when  I  first  scanned  its  pages. 
If  it  is  appreciated  by  municipal  engineers  in  the 
Motherland,  it  is  doubly  valuable  to  those  like  myself 
stationed  in  the  "far-flung  fighting  lines"  in  distant 
parts  of  the  Empire,  especially  in  a  country  like 
Australia  with  its  wide  spac?s,  where  the  privilege 
of  meeting  one's  confrere*  to  discuss  matters  of  mutual 
interest  is  denied  us  except  at  long  intervals,  when 
our  members  may,  at  great  personal  inconvenience 
and  expense,  attend  an  annual  meeting  in  the  large 
centres  of  Melbourne  and  Sydney  (600  miles  apart). 

The  Surveyor  has  served  to  keep  me  personally 
in  touch  with  the  progress  of  events  in  Britain,  and 
has  in  a  very  great  measure  enabled  me  to  keep  out 
of  the  rut  and  march  with  my  brethren  in  the  Old 
Land. 

I  sincerely  trust  that  the  future  has  in  store  a 
long  and  useful  life  for  your  journal,  which  has 
already  done  so  much  for  the  engineers  of  this  day 
and  generation. — Yours,  &c, 

Prahran.  W-  Calder. 

March  5,  1913. 

[We  tender  our  cordial  thanks  to  our  correspondent 
for  his  most  encouraging  communication. —Ed. 
Surveyor.] 

CRANITE-SETT    PAVINC    AT    ROCHDALE. 

To  the  Editor  of  The  Surveyor. 
Sir, — On  p.  G03  of  your  issue  of  the  11th  inst.  there 
is  a  report  of  a  Local  Government  Board  inquiry  re- 
cently held  here  with  reference  to  the  substitution  of 
granite-sett  paving  for  macadam  on  certain  main 
roads,  from  which  it  appears  that  the  cost  of  scaveng- 
ing granite  paved  roads  is  -pV  of  a  penny  per  square 
yard  less  than  the  cost  of  maintaining  and  scaveng- 
ing macadamised  roads.  This  should  be  l-16d.— not 
i'gd.,  as  printed.  The  annual  charge  for  sinking 
fund  and  interest,  based  on  repayment  in  twenty 
years  for  granite-sett  paving,  on  a  concrete  founda- 
tion, worked  out  at  12'71d.  per  square  yard. 

a. 
1:4  71 
Saving  in  Foavenginer  (3"0"d.  for  macadam, 

-l'89d.  for  granite)       1/16 

Leaving  the  cost  for  granite  paying  per  ann.  1 1  '55  per  sq.yd., 
as  against  Is.  \  er  yd.  per  annum  for  maintaining  macadam. 
—Yours   &C, 

S.  S.  Platt, 
Rochdale.  Borough  Surveyor. 

April  15,  1913. 
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Assistants'  and  Students'  Section. 

Conducted  bt   SYDNEY   G.   TURNER,  assoc.m.inst.cb. 


ALL  communications  in  reyaid  to  this  fage  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  2i  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  be  marked  "Assistants'  Section"  in  the  to,>  teft-r.and  corner, 
Corretpondrnt*  ars  tnvitsd    to   submit    question*  for   consideration    and. 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

314.  Concrete  Roof.-H  La  desired  to  construct  a 
semi-circular  barrel  roof  in  concrete  of  50-ft.  span, 
reinforced  with  expanded  metal.  Show  the  dimensions 
of  (the  supporting  walls,  which  are  to  be  15  ft.  high 
from  the  top  of  the  footings.  The  roof  is  to  be  ribbed 
with  an  extra  thickness  of  concrete  over  the  piers. 
(H.  V.  A.,  Clapton.) 

315.  Surveying:  Theodolite.  -If  the  graduated  plate 
of  a  theodolite  is  not  correctly  centred,  how  may  the 
error  arising  therefrom  be  eliminated  ?  Prove  that 
the  method  adopted  does  eliminate  the  error  referred 
to.     (T.W.P.,   Bexhill-on-Sea.) 

317.  Strength  of  Beam.— A  rolled  steel  1  beam  of 
British  Standard  Section,  12  in.  by  6  in.,  and  weighing 
•  >4Ib.  per  foot,  is  capable  of  sustaining  a  load  of  15 
ions  uniformly  distributed  over  a  span  of  20ft.  What 
would  be  the  safe  load  uniformly  distributed  which 
could  be  placed  on  either  half  of  the  lower  flange  :: 
C  Pupil.") 

320.  Water  Tower  Ueaign.— Design  a  small  water 
tower  to  hold  8,000  gallons,  top  water  level  being  80  ft. 
above  ground  level,  tank  of  cast-iron,  framework  of 
tower  of  steel.  Show  full  calculations,  including  wind 
pressure   allowances.    (W.  H.  B.,    Bocking.) 

321.  Paving.—  What  is  the  correct  method  of  set- 
ting out  a  paved  road?  Show  how  to  work  out  the 
heights  and  cross-fall  for  a  road  54  ft.  wide,  to  be 
l« aved  with  a  camber  of  1  in  48  (channels  each  side 
are  level.     (P.  G.,  Chichester.) 

323.  Weight  of  Cement — Taking  the  ^pecinc  gravity 
of  Portland  cement  as  31,  then  the  weight  of  1  cub.  ft. 
of  cement  should  be  3- 1x625  =  19375 lb.  As  a  matter 
of  fact  1  cub.  ft.  of  cement  only  weighs  from  821b. 
lo  1041b.  How  is  this  difference  accounted  for  ' 
(J.  R.  H.,  Rochdale.) 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "  Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTIONS. 

322.    Retaining    Walls.— Given   similar   dimensions, 

which  of  the  two  walls  in  Figs.  1  and  2  has  greater 
stability?     Give  proofs.     (D.G.B.,  Darlington.) 


— '■ 

— 

/        \ 

I    \ 

1   \ 

. 

h,4tt,<,«ifo 

Fig.  1. 


Fig.  2. 


Let  the  wall  be  of  the   dimensions  shown  in  the  Fig. — 
viz.  : 

Let  h  =  vertical  height, 

a  =  width  at  top, 
a  +  b  =  width  at  base. 

First    find    the    position    of   the   oantroid   of     the  cross 
section. 

Tf  ~  be  its  distance  from  the  vertical  face, 
~  /ah  +  bh\_(£k     bh/         b\ 
\  2j-  2   +  2Y       l) 

-      a2     b/Za  +  b\ 
•'•'l'="2+2\     3     )     3i'2  +  3ab  +  &- 
2n  +  b  3(2<i  +  b) 

2 


answers  to  tin  question!  which  appear.  Forth*  contribution*  considered 
to  be  the  v<ost  meritorious ,  ons  or  mor*  premiums  in  books  trill  b* 
awarded  monthly.  Diagrams  must  be  drawn  to  seals  on  sepa-ate  sheets, 
ready  for  reproduction. 


Hence  also  the  horizontal  distance  of   the  cent ruid  from 
the  toe  of  the  battered  face 

=  («+  b)-3.i*-r3i6  +  ba 
3(2(i  +  b) 

6<is  +  9ab  +  3b2-3fls  -  Sab  -  b2     3a'2  +  dab  +  2b- 


3(2,1  +  6) 


3(2«  +  b) 


Consider  a  Bti  ip  of  wall  of  unit  width  and  let  io=weighl 
of  unit  volume  of  water,  and  W  =  weight  of  unit  volume  of 
masonry. 


xr tr       »' 


i(Sc   .  I ) 


Case  1. 


Cage  I.,  in  which  the  pressure  is  on  the  Vertioftl  face. 
Total  fluid  pressure  on  face  = — - 

The  resultant   acts  horizontally   at   a  point  -    from 
base. 

„             .,                          .                         ,       ((»-      h      iv)iJ 
Hence  the  overturning  moment  = x  -  =  — 

Weight  of  unit  strip  of  wall 

V  2/ 

.•.  Moment  of  wall  about  toe 

=  weight  x  distance  of  centroid 


the 


yrfah  +  6h\  (  3a2  +  6ab  +  2fc  ) 
\         2  /  I      3(2a  +  6;      ) 

)r  this  case 

2dA— — 
/        6 


=  SIlL(3a.z  +  6at>  +  26*) 


Hence  moment  of  stability  for  this  case 
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Cane  II.,  iu  which  the  pressure  comes  on  the  battered  Face. 

m     L    1    a      •  1  V>h  h 

lotal  fluid  press-tire  =  —  x 

2       sin  i? 

This  acts  in  a  direction  normal  to  the  face  and  at  a  point 

vertically  distant  —  from  the  base. 

Resolving  horizontally  and  vertically  we  get  ■ 

Horizontal  component  = xshiS  — 

2  sin  $  2 

,rh2  wh2   _  wkb 

Vertical  component  =s — : — 5  x  costf  =  =1 s  =  — s- 

r  2  sin  6  2  tan  a         2 

The  horizontal  component  tends  to  overturn  the  wall, 
while  the  vertical  component  helps  the  weight  of  the  wall 
to  maintain  equilibrium. 


L*%b 


Case  2. 


Overturning  moment  =- 


oM     h  _  wh3 
~2~     3       6~ 
Moment  of  vertical  compnent  of  pressure 
vhb/  2      \      uhh 

=_r(tt  +  8b)"TI(ta+8b) 

The  weight  of  the  wall  is,  as  before,  \VJ  ah  +  —  i,but  its 

moment  about  the  heel  must  now  be  taken. 

,.  ,     ,        ,.      m  f„i.l>hl\     <  3i>2  +  3ab  +  b2  ) 

.-.   Mome   t  of  wall  — v\    t  ah  +  —  I     %  ' 

V  2g    I    3   (2a +b)     i 

6 
Thus  total  resisting  moment 

=  ™(3a2  +  3ab  +  b2)  +  ^  (3a  +  2b) 
6  6 

Hence  moment  of  stability 

It  is  obvious  that  the  stability  of  the  wall  in  Case  I.  is  > 
or  <  the  stability  in  Case  II.  according  as  (3a2  +  6a b  +  2b2) 

is  >  or  <    \  (3aiz+3ab  +  b2)   +  ^  b  (3a  +  2b)  j 

In  order  to  make  a  comparison   between    I  he  two   cases, 

the  fraction  —  must  be  eliminated.     Assuming  that  1  cub. 

VV 
ft.  of  water  weighs  62  5   lb.  and  1  cub.   ft.  of    masonry 
weighs  125  lb.,  this  fraction  becomes  $. 

Then  : 
The  stability  in  Case  \ .   =  3a-  +  ?>ab  +  2b2 

The  Btability  in  Case  If.      ^  +  ^  +  /)2  +  b^  +  ^ 

3a2  +  dab  +  2b2 


3a2  +  4,-oab  +  2b2 


It  is  clear  that  for  all  values  of  a  and  b  this  fraction  will 
be  greater  than  unity.  Hence  under  the  assumed  values 
for  the  wt  ight?  of  water  and  masonry  the  wall  in  Case  I. 
will  have  the  greater  stability. 

It  mast  he  borne  iu  mind  that  such  will  not  be  the  case 

for  every  value  of  the  fraction  —      If  this  be  made  equal 

YT. 

to  1  it  will  be  found  that  the  wall  in  Case  II. 
will  be  most  stable  ;  while  for  the  value  J  the  greater 
stability  will  be  found  to  depend  upon  the  relative  values 
which  are  given  to  a  and  b.      f.T.  R.,  Tedding  ton.) 


CEATH   OF 


WILLIAM   WEAVER. 


PAST-PRESIDENT    OF   THE  INSTITUTION    OF    MUNICIPAL 
AND  COUNTY   ENCINEERS. 

We  deeply  regret  to  announce  the  death  of  Mr. 
William  Weaver,  for  many  years  engineer  to  the 
Royal  Borough  of  Kensington,  and  president  of  the 
Institution  of  Municipal  and  County  Engineers, 
1903-4. 

Mr.  Weaver  was  born  in  February,  1844,  and  saw- 
early  service  as  an  articled  pupil  to  the  then  sur- 
veyor of  Kensington,  the  late  James  Broadbridge,  in 
I860.  He  eventually  succeeded  to  the  position  of 
assistant  surveyor,  and  became  borough  surveyor  in 
1875.  He  was  connected  with  the  Royal  borough  for 
a  period  of  forty-three  years,  and  his  professional 
record  was  synonymous  with  the  development  of  the 
district  from  a  pastoral  suburb  into  one  of  the  most 
fashionable  parts  of  London.  Mr.  Weaver  was  re- 
sponsible for  and  superintended  most  of  the  muni- 
cipal schemes  that  tended  so  much  to  the  improve- 
ment of  Kensington.  He  was  a  man  of  ideas  and 
energy,  and  it  was  naturally  with  a  sense  of  satis- 
faction that  he  found  plenty  of  scope  for  his  profes- 
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sional  activities.  He  frequently  read  papers  before 
engineering  and  scientific  associations,  and  the 
originality  of  his  views  as  well  as  the  reasoning 
with  which  he  supported  his  suggestions  were  such 
that  his  public  appearances  were  always  welcome  and 
appreciated.  As  an  expert  on  municipal  work  and 
law  his  evidence  before  the  Committees  of  the  Houses 
of  Parliament  or  in  courts  of  law  carried  considerable 
weight,  as  the  practical  experience  of  a  man  who  has 
devoted  the  whole  of  his  working  life  to  metropolitan 
work.  Mr.  Weaver  was  a  member  of  the  Institution 
of  Civil  Engineers,  and  a  Fellow  of  the  Surveyors' 
Institution,  in  addition  to  filling  the  presidential 
chair  of  the  Institution  of  Municipal  and  County 
Engineers,  before  which  body  he  read  papers  on  a 
variety  of  subjects  connected  with  municipal  work. 
He  also  read  a  paper  on  "Municipal  Sanitation" 
before  the  Glasgow  Engineering  Congress  in  1902, 
and  at  a  meeting  held  in  Kensington  in  1892  con- 
tributed an  exhaustive  paper  on  the  growth  and  work 
of  that  district.  Common  sense  and  thoughtfulness 
were  his  conspicuous  qualities,  yet  his  speeches  were 
marked  by  humorous  flashes  which  contributed  to 
their  attractiveness  as  well  as  their  interest.  He 
was,  indeed,  a  member  of  the  municipal  engineering 
profession  whose  loss  will  be  greatly  felt  by  all  who 
wore  privileged  to  know  him. 

The  funeral  took  place  on  Monday  afternoon  at 
the  Crematorium,  Golder's  Green.  Among  the  many 
friends  of  the  deceased  who  were  present  to  testify 
their  respect  and  affeetion  were  Mr.  R.  J.  Thomas 
(president  of  the  institution)  and  Mr.  H.  A.  Giles, 
assistant  secretary,  on  behalf  of  Mr.  Thomas  Cole, 
secretary,  who  was  unable  to  attend  owing  to  indis- 
position. 
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Purification  of   Water  by  Slow  and  Rapid  Sand 

Filtration.* 


By    T.    AIRD   MURRAY,   m^an.soc.c.e. 


There  is  a  present  tendency  to  give  considerable 
attention  to  rapid  filtration.  Both  systems  of  filtra- 
tion have,  however,  their  enthusiastic  adherents,  and 
there  arc  those  who  claim  that  either  system  may  b 
suited  to  some  particular  local  condition.  The  pur- 
pose of  this  paper  is  to  arrive  at  some  fair  conclusions. 
It  is  natural  that  the  specialist  who  has  particularly 
studied  slow  sand  filtration  and  knows  just  whal 
results  may  he  expected  and  what  have  been  obtained 

in  the  past,  and  has  not  troubled  himself  with  i nl 

rapid  methods,  should  pin  his  faith  hi  the  former. 
It  is  also  natural  thai  others  who  have  .studied  the 
question,  and  especially  those  who  manufacture  the 
parts  and  appliances  in  connection  with  rapid  mira- 
tion, should  have  much  to  say  in  its  favour. 

THE    QUESTION    01'    EFFICIENCY. 

It  is  incontrovertible  that  there  are  results  being 
obtained  by  rapid  filtration  in  continuous  operation 
that  have  not  been  reached  by  slow  sand  filters,  as, 
for  example,  Harrisburg.  At  Cincinnati  we  have 
another  fair  example  of  the  efficiency  of  rapid  filtra- 
tion. In  1908  the  reduction  of  bacteria  was  983  per 
cent,  iu  1909  99-2  per  cent,  in  1910  99  per  cent. 

There  aro  many  rapid  filter  plants  which  fall  short 
in  efficiency,  and  these  are  generally  quoted  by  ad- 
herents of  "slow  sand"  methods.  This  equally 
applies  to  slow  sand  methods;  so  much  depends  in 
either  case  on  skilful  manipulation  and  management. 

At  Albany,  N.Y.,  generally  referred  to  as  an  efficient 
"slow  sand"  plant,  where  very  best  results  may  be 
expected,  the  bacterial  removal  efficiencies  for  1907, 
1908  and  1909  were  respectively  982  per  cent,  98'5 
per  cent  and  98'5  per  cent,  somewhat  below  the 
standard  of  either  the  Harrisburg  or  Cincinnati  rapid 
plants. 

Mr.  Allen  Hazen,  in  "  The  Filtration  of  Public 
Water  Supplies,"  states:  "It  may  be  said  that  filtra- 
tion as  now  practised  in  European  works  under  ordi- 
nary conditions  never  allows  over  1  or  2  per  cent 
of  the  bacteria  of  the  raw  water  to  pass,  and  ordinarily 
not  over  one-fourth  or  one-half  of  1  per  cent,  although 
exact  data  cannot  be  obtained  owing  to  masking  effect 
of  the  bacteria  which  come  in  from  below,  and  which 
bear  no  relation  to  those  of  the  raw  water."  Certain 
manufacturers  of  rapid  filters  are  prepared  to  give 
a  guarantee  with  reference  to  bacterial  removal  as 
follows:  "When  the  number  of  bacteria  contained 
in  the  raw  water  is  more  than  3,000  per  c.c  the  fil- 
tered water  shall  show  an  average  bacterial  reduction 
of  not  less  than  97  per  cent;  that  when  the  number 
of  bacteria  contained  in  the  raw  water  is  less  than 
3,000  per  c.c,  the  average  number  of  bacteria  re- 
maining in  the  filtered  water  shall  not  exceed  100 
per  c.c."  Generally  speaking,  slow  sand  filtration 
has  in  the  past  produced  higher  bacterial  removal 
efficiencies  than  rapid  filtration.  There  are,  however, 
exceptions  to  this  rule,  as  above  noted.  The  question 
of  extremely  high  bacterial  removal  efficiencies  is 
not  of  such  importance  in  relation  to  a  filter  as  it 
has  been,  owing  to  the  general  adoption  of  some 
method  of  finally  disinfecting  the  filter  effluent  before 
it  is  passed  on  to  the  consumer.  It  is  rapidly  be- 
coming the  custom  to  add  to  all  filter  systems  a 
hypochlorite  disinfectant  plant,  which  practically 
ensures  sterile  water  from  either  system. 

RECENT    INQUIRY    INTO    RAPID    FILTRATION. 

Rapid  filtration  has  for  a  long  period  been  practi- 
cally tabooed  in  Germany,  but  is  now,  however, 
making  some  headway.  In  this  connection  it  may  not 
be  out  of  place  to  quote  from  Carl  Schrieber,  scien- 
tific member  of  the  Royal  Institution  of  Prussia  for 
the  investigation  of  water  supply  and  drainage. 
After  the  conclusion  of  tests  of  a  mechanical  or  rapid 
filter  carried  on  alongside  the  municipal  slow  sand 
plant  at  Berlin,  the  results  are  summed  up  as  follows: 
"  Summing  up  the  results  of  the  above  described  tests, 
we  may  say  that,  bacteriologically.  rapid  filtration 
is  equally  efficient  as  slow  sand,  and  in  the  removal 
of  bacteria  and  colour  is  distinctly  superior  to  the 
old   slow    sand   system."      Again,    quoting   from   the 

*  Extracts  from  paper  read  before  the  annual  meeting  of 
the  Canadian   PuMic  Health  Aesooiation  at,  Toronto. 


same  publication:  "From  a  hygienic  point  of  view 
rapid  filtration  is,  undoubtedly,  to  be  preferred  to 
Blow  sand  filtration." 

Dr.  IT.  Bitter,  director  of  the  Egyptian  State  Insti- 
tution of  Hygiene,  Cairo,  on  the  results  of  experi- 
ments which  led  to  the  adoption  of  mechanical  filtra- 
tion in  preference  to  slow  sand  filtration  for  the 
water  supply  at  Cairo,  states  in  his  conclusions: 
"Summing  up,  I  desire  to  say  that  all  the  results 
obtained  during  the  experiments  lead  me  to  the  con- 
clusion that  the  'American'  system  of  filtration  has 
so  many  technical  and  hygienic  advantages  that  it 
should,  under  all  circumstances,  be  preferred  to  the 
old  project  elaborated  for  the  City  of  Alexandria" 
(viz.,  slow  sand). 

Quoting  from  "The  Filtration  and  Purification  of 
Water  for  Public  Supply,"  a  recent  publication  by 
John  Don,  an  English  water  engineer,  we  find  as 
follows:  "In  Britain  the  battle  is  between  thw  old 
'slow  sand'  filter  and  the  'rapid  mechanical'  sub- 
stitutes. Mechanical  filters  are  less  costly  and  they 
occupy  much  less  space.  They  can  he  cleaned  with- 
out exposing  the  filtering  substances  to  contact  with 
the  workmen,  and  they  can  be  set  going  to  deli  vet- 
potable  water  very  shortly  after  cleaning.  The  addi- 
tion of  coagulants  or  of  lime  to  the  water  presents 
no  difficulty  beyond  the  question  of  regulation.  There 
are  outstanding  advantages  in  favour  of  mechanical 
filters.  Notwithstanding  the  apparent  simplicity  of 
the  slow  sand  filter,,  sand  washing  is  a  more  elaborate 
operation  than  in  the  mechanical  filters,  and  even 
the  best  of  the  patent  sand  washers  do  not  quiU' 
remove  the  chances  of  contact  with  the  labourers' 
bodies.  On  the  whole,  it  would  seem  that  the  sand 
filter  as  a  purifying  asrent,  per  te,  is  likely  to  lose  its 
prestige." 

THE    6ELATION    or    TVPE    OF   FILIER    'JO    CHARACTER 
OF    WATER. 

Theie  can  be  little  doubt  that  the  possible  high 
efficiency  of  rapid  filtration  is  being  recognised.  On 
the  other  hand,  there  are  well-known  authorities  en- 
gaged in  designing  filter  plants  who  strongly  hold 
views  that  the  rapid  types  of  filter  are  only  suited 
to  conditions  where  water  shows  excessive  turbidity, 
and  that  where  turbidity  is  low  and  the  water  is 
well  settled,  as  in  the  case  of  lakes  or  reservoirs,  that 
slow  sand  filtration  is  better  suited  to  remove  patho- 
genic germs.  Referring  to  a  report  by  Messrs.  Hazen 
&  Gray  to  the  Pure  Water  Commissioners  of  the 
City  of  Grand  Rapids,  Mich. :  "  There  are  two  kinds 
of  niters  often  used  in  this  country  for  the  purification 
of  public  water  supplies — viz.,  mechanical  filters  and 
sand  filters.  At  the  site  selected  all  of  the  condition? 
are  favourable  for  the  installation  of  either  sand  or 
mechanical  filters.  In  regard  to  the  system  to  be 
selected,  the  results  of  experiences  and  of  elaborate 
investigations  made  at  a  number  of  places  in  this 
country  tend  to  show  that  mechanical  filters  are  best 
adapted  to  the  clarification  of  extremely  turbid 
waters,  while  the  sand  filters  are  best  adapted  to  the 
purification  from  disease-producing  properties  of 
sewage-polluted  waters,  which  are  not  very  turbid." 

Again,  the  publication  "  The  Filtration  of  Public 
Water  Supplies,"  by  Allan  Hazen,  states:  "It  is 
doubtful  if  a  plant  (mechanical)  could  be  operated 
to  regularly  secure  as  high  a  bacterial  efficiency  as 
99  per  cent  with  any  amount  of  sulphate  of  alumina." 
We  now  know  by  actual  experience  that  efficiencies 
of  almost  100  per  cent  are  being  obtained  by  mechani- 
cal plants.  ' 

With  reference  to  the  assumption  that  mechanical 
filters  are  more  suited  to  turbid  waters  and  slow  sand 
to  clear  waters,  it  does  not  appear  that  there  is  any 
clear  evidence.  It  does  appear  evident  that  the  slow 
sand  process  is  not  suited  to  waters  subject  to  very 
high  turbidity  where  the  surface  layer  would  clog 
in  a  very  short  period,  necessitating  the  expensive 
operation  of  frequent  cleaning,  but  this  is  not  an 
argument  against  the  use  of  mechanical  filters  for 
comparatively  clear  waters.  Experimental  and  prac- 
tical working  conditions  generally  tend  to  show  that 
a  rapid  mechanical  filter,  aided  by  the  use  of  a 
coagulant,    will    remove    extremely    fine    silt,    so    fine 
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that  it  is  almost  impalpable,  and  can  hardly  be  inter- 
cepted bv  the  ordinary  sand-straining  process  without 
coagulation.  On  the  other  hand,  there  are  certain 
waters  which  are  so  low  in  alkalinity  that  it  is  only 
possible  to  obtain  coagulation  at  a  prohibitive  cost 
where  the  "slow  sand"  system  would  be  advisable. 

It  appears  reasonable,  in  the  face  of  present 
evidence,  although  either  system  can  be  made  to 
produce  a  safe  potable  water,  that  the  use  of  the  slow 
sand  process  is  limited  to  waters  which  are  free  from 
excessive  turbidity,  and  free  from  that  class  of  tur- 
bidity which  requires  the  use  of  a  coagulant  in  order 
to  remove  it  with  efficiency.  In  any  case  where  the 
choice  may  be  an  open  one  with  reference  to  effi- 
ciency results,  the  deciding  factor  will  generally  be 
one  of  cost. 

RELATIVE     COSTS. 

The  cost  of  installation  for  rapid  filtration  is  much 
below  that  of  slow  sand.  Covered  slow  sand  filters 
cost  on  this  Continent  from  $50,000  to  $60,000  an 
acre,  apart  from  pumping.  &c.  Mechanical  filters, 
with  buildings,  cost  about  $30.00  [£6]  per  square  foot 
of  filtering  area. 

Assuming  slow  sand  filters  to  treat  10,000,000  gal- 
lons per  day  at  the  rate  of  2,500.000  gallons  per  acre, 
the  cost  would  be  $220,000.00  [£44,000].  Assuming 
mechanical  filters  to  treat  the  same  quantity  per  day 
at  the  rate  of  120,000.000  gallons  per  acre,  at  $30  00 
[£6]  per  square  foot  of  filter  area,  the  cost  would 
be  $10?. 000.00  [£21.780],  or  a  saving  in  first  cost  in 
favour  of  mechanical  filtration  of  $111,100.00 
[£22,2201.  Approximately,  slow  sand  filters  in 
Canada  may  be  said  to  cost  at  the  rate  of  $20,000.00 
[£4.000]  per  each  1.000.000  gallons  of  water  per  day. 
and   mechanical  filters  half   this   amount. 

In  connection  with  the  Grand  Rapids  scheme,  the 
estimates  (p.  14  of  the  Report)  show  a  cost  of 
S770.210.00  [£155,842]  to  install  a  slow  sand  filtra- 
tion plant  of  a  capacity  of  15,000,000  gallons  pel- 
day,  while  the  estimated  cost  of  mechanical  filtra- 
tion bv  Messrs.  Fuller  &  Hering  for  a  20,000,000 
gallon  plant  was  $350,000.00  [£70,000]  complete.  The 
latter  contracts  have  been  let  within  a  few  thousand 
dollars  of  the  estimated  cost.  In  the  above  case 
the  cost  rate  of  slow  sand  was  $50,000.00  [£10.000] 
per  1.000.000  gallons  per  day.  while  the  cost  of 
mechanical  treatment  was  at  the  rate  of  $17,500  00 
[£3,500]  per  each  1,000,000  gallons  treated,  or  about 
one-third  of  the  cost  of  slow   sand. 

Tt  is  an  undoubted  fact  that  mechanical  filtration 
costs  somewhat  half  of  the  amount  of  slow  sand  fil- 
tration in  the  first  instance.  On  the  other  hand,  it 
is  held  by  some  that  this  saving  in  first  cost  is  more 
than  set  off  by  the  extra  cost  in  operation  due  to 
the  use  of  coagulants.  The  cost  with  reference  to 
pumping  and  laboratory  administration  may  be  said 
to  be  common  to  both  systems,  and  need  not  be 
taken  into  account  in  comparative  data.  With  slow 
-and  filtration  the  frequency  of  scraping  represents 
the  chief  cost,  and  this  cost  is  in  proportion  to  the 
turbidity  of  the  raw  water.  With  mechanical  filtra- 
tion the  cost  of  operation  also  increases  in  ratio  to 
the  turbidity,  as  increased  turbidity  usually  means 
an  increased  amount  of  coagulant. 

A  mechanical  or  rapid  filter  plant  requires  a  less 
number  of  attendants,  in  fact,  apart  from  the  labora- 
tory and  pumping  operatives,  two  men  are  usually 
sufficient  to  handle  a  fair  sized  plant.  Tn  order  to 
compare  the  costs  of  slow  sand  and  mechanical 
methods  it  is  necessary  that  the  amount  of  coagu- 
lant required  by  the  latter  be  determined,  as  upon 
1bi~  factor  the  comparative  operating  expenses 
ily  depend. 
I'  i-  usual  to  compare  the  operating  costs  of 
plants  of  both  types,  and  thus  create  comparative 
cost  data,  but  such  data  is  not  always  conclusive. 
The  only  comparative  data  of  exact  value  would  be 
in  the  case  of  both  slow  and  mechanical  filtration 
treating   an    equal    volume   of   *l  haracter   of 

under   similar  condition-. 
The  operating  costs  of  slow  sand  filtration  plants 
vary   considerably.    In  England    the    costs    averag  i 
about    -I  -i     58.  2d.]  per  1,000,000  gallons  in  connec- 
tion   with    tin-    London    water   companies.     There   the 

watei  is  first  well  settled  in  sedimentation  areas, 
snd  is  only  slightly  turbid  when  applied  to  the 
filters.    Ti  labour  is  very  much   lover  than 

<  n  1  hi  -  I '  '•  i  i."i  the  data  i-  of  little  value  foi 

nparative     purposes.       At     Vernon,     N.Y.,     with 

settled  re  cost  per  1,000,000  gallons 

has   averaged    about   $2.00   [8s.    4d.].     At    Poughkeep- 

sie,  N.Y.,  with  occasional  turbidity,  the  costs  aver- 


age $3.00  [12s.  6d].  Four  plants  in  connection  with 
Philadelphia— viz..  Roxbury,  Upper  Roxbury,  Bel- 
nont,  Queen  Lane  and  Torresdale  respectively — show 
operating  costs  of  $4.24,  $3.18,  $3.23,  $1.70  [17s.  8d.. 
13s.  3d.,  13s.  6d.,  7s.  Id.]  per  1,000,000  gallons. 
Albany.  N.Y.,  an  average  of  three  years,  $3.67 
[15s.  3d.].  Washington,  an  average  of  about  $2.00 
[8s.  4d.]. 

The  average  cost  of  treating  raw  waters,  without 
previous  sedimentation  by  slow  sand  filtration, 
appears  to  range  somewhere  between  $3.00  [12s.  Gd.] 
and  $4.00  [16s.  8d.]   per  1,000,000  gallons. 

The  operating  costs  by  mechanical  filtration  also 
appear  to  vary  considerably.  John  Don  gives  the 
cost  of  operating  Jewell  filters  at  from  $2.60  to 
$3.00  [10s.  lOd.  to  12s.  6d]  per  1.000.000  gallons  iri 
England. 

At  Harrisburg,  Pa.,  from  1908  to  1910.  the  average 
cost  per  1,000,000  gallons,  apart  from  pumping,  has 
been  $3.69  [15s.  5d.].  The  average  operating  ex- 
penses for  twenty-one  plants  in  the  States,  in- 
cluding the  cost  of  coagulant  and  labour,  amounts 
to  $2.02  [8s.  5d.]  per  1,000,000  gallons  of  water  treated. 
It  may  be  concluded,  however,  that  in  order  to 
obtain  the  high  efficiencies  as  at  Harrisburg  and 
Cincinnati,  a  cost  of  $3.00  to  $4.00  [12s.  6d.  to  16s.  8d.] 
is  nearer  the  actual  average  required,  and  that  the 
extra  cost  incurred  by  the  use  of  coagulants  is  about 
balanced  by  the  extra  cost  of  general  operating  ex- 
penses by  "slow  sand"  filtration. 

Tt  has  been  said  that  the  economic  application  of 
rapid  filtration  depends  principally  upon  the 
amount  of  coagulant  required.  With  river  waters 
subject  to  high  turbidity,  much  of  the  suspended 
matter  can  be  retained  by  natural  sedimentation. 
The  coagulant  frequently  used  is  sulphate  of  alu- 
mina either  by  itself  or  with  soda  ash  in  cases 
where  the  water   is  low   in   alkalinity. 

Assuming  that  the  installation  of  slow  sand  filters 
cost  $20,000.00  [£4,000],  and  mechanical  filtration 
$10,000.00  [£2,000]  per  1,000,000  gallons  per  day,  the 
capitalised  cost  of  the  systems  with  a  daily  capacity 
of  10,000,000  gallons  may  be  stated  as  follows:  — 
Slow  Sand  Filtration. 

Cost  of  installation $200,000.00 

Cost  per  annum  at  $3.50  per 
1,000,000  gallons  per  day, 
capitalised   at   5  per  cent  255,500.00 

Total  capitalised  cost         $455,500.00     [£91,100] 

Mf.' 'It  \NIC At.    FlLTKATION. 

Cost  of  installation S100,000.00 

Cost  per  annum  of  coagu- 
lants and  labour,  $4.00  per 
1,000,000  gallons  per  day, 
capitalised   at  5  per  cent  292,000.00 


Total  capitalised  cost         $392,000.00     [£78,400] 
Balance   in   favour   of   mechanical   filtration   when 
1  grain  of  coagulant  per  gallon  is  required  is  thus 
$63,500.00  [£12,700]. 

The  above  appears  to  be  a  reasonable  statement, 
as  it  will  be  found  that  there  are  few  instances  where 
the  coagulant  will  exceed  1  grain  to  the  gallon,  and 
in  such  cases  it  is  probable  that  excessive  turbidity 
can  be  reduced  by  preliminary  unassisted  sedimenta- 
tion. At  Saskatoon,  Sask.,  a  mechanical  filtration 
plant  of  a  capacity  of  4,000,000  gallons  per  day, 
assisted  by  sedimentation,  is  successfully  treating 
the,  at  times,  very  turbid  water  of  the  South  Sas- 
katchewan River  with  '5  of  a  grain  of  sulphate  of 
alumina  to  the  gallon.  The  filtered  water  is  always 
sparkling  and  clear,  while  the  bacteria  count  ranges 
from  0  to  8  per  c.c.  in  the  treated  water. 

REMOVAL    OF    COLOUR    FROM    WATER. 

An  evident  factor  in  connection  with  mechanical 
filtration,  accompanied  by  the  use  of  a  coagulant,  is 
the  removal  of  colour  due  to  vegetable  dye  from 
waters.  Slow  sand  filtration  has  very  little  effect  on 
colour,  as  colouring  matter  is  in  partial  "solution, 
and  passes  almost  freely  through  a  sand  layer.  On 
the  other  hand,  the  effect  of  a  coagulant  is  to  resolve 
colouring  matter  into  matter  in  suspension.  In  the 
case  of  the  Ottawa  River  the  colour  ranges  from  40 
to  60  parts  per  1,000,000,  and  can  be  reduced  90  per 
cent  by  mechanical  filtration  and  coagulation.  It  is 
understood  that  for  the  latter  reason  the  Ontario  Pro- 
vincial Board  of  Health  have  insisted  upon  mechani- 
cal filtration  for  Ottawa  City,  and  it  appears  reasor* 
able  to  conclude  that  the  action  is  justifiable. 
(To  be  concluded.) 


ipsiL  is.  1913. 


AND    COUNTY    ENGINEER. 


635 


Law  Notes. 

Edited  by  J.  B.  RBIGNIER  CONDER,  11  Old  Jewry  Chambers,  E.O.,  Solicitor  of  the  Supreme  Court. 


The  Editor  will  be  pleased  to  answer  any  questions  affecting  the 
practice  of  engineers  and  surveyors  to  local  authorities.  Queries  (which 
ihould  be  written  legibly  on  foolscap  paper,  one  side  only)  should  be 
addressed  to  "  The  Law  Editor,"  at  the  office  of  The  Surveyor, 
accompanied  by  the  writer's  name  and  address,  but  correspondents 
who   do  not  wish    their    names    to  be  published  should  also  furnish  a 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  use 
binations  such  as  X.Y.Z..  and  words  such  as  "engineer" 
and  "surveyor,"  should  never  l>c  used. 


Contract  for  Works:  Arbitrator.— "  Anxious  " 
writes:  I  should  feel  greatly  obliged  by  your  opinion 
on  the  following:  A  contracted  to  carry  out  certain 
works  in  accordance  with  plans  and  specification 
and  to  their  true  intent  and  meaning.  A  was  re- 
quested to  notify  B  (surveyor)  when  the  excavations 
had  been  got  out  for  his  approval  before  filling  them 
in  with  concrete.  A  failed  to  notify  B,  and  proceeded 
with  the  work,  although  he  had  been  informed  that 
the  work  would  not  be  passed  until  the  foundations 
had  been  approved.  Upon  examining  the  work  it 
was  found  that  (i.)  the  foundations  had  not  been 
carried  down  to  the  depths  shown  on  drawings,  and 
(ii.)  that  A  had  executed  extra  works  for  which  he 
makes  excessive  charges.  Included  in  the  General 
Conditions  of  Specification,  which  also  forms  part  of 
contract,  are  the  following  clauses:  (1)  "  The  work  shall 
be  executed  in  a  thoroughly  substantial  manner,  with 
the  materials  and  workmanship  of  the  best  quality, 
and  to  the  entire  satisfaction  of  the  surveyor,  and  if 
any  difference  of  opinion  or  dispute  as  to  the  dimen- 
sions to  be  worked  to,  or  the  quality  of  the  materials 
to  be  used,  such  dispute  shall  be  decided  by  the 
surveyor,  who  shall  be  sole  arbitrator,  and  whose 
decision  shall  be  final  and  conclusive.  (2)  Failing 
any  previous  agreement  as  to  the  value  of  such  altera- 
tions, omissions  or  additions,  the  same  shall  be 
measured  and  valued  by  the  surveyor,  whose  decision 
shall  be  final  and  binding  on  the  contractor.  (3)  In 
case  any  dispute  or  difference  shall  arise  between 
the  surveyor  and  the  contractor,  either  during  the 
progress  of  the  works  or  after  completion,  as  to  the 
true  intent  and  meaning  of  the  drawings,  description 
and  specification,  or  as  to  the  materials,  workman- 
ship, or  any  matter  whatsoever  relating  to  this  con- 
tract, such  difference  or  dispute  shall  be  decided 
solely  by  the  surveyor,  whose  decision  shall  be  final 
and  binding  upon  the  contractor  without  any  further 
reference  or  appeal."  I  have  informed  A  that  a  final 
payment  will  be  made  when  the  specification  and 
drawings  have  been  complied  with,  and  that  I  shall 
fix  my  own  prices  to  the  extra  works.  A  now  claims 
that  mv  decision  in  the  matter  is  not  final  and  bind- 
ing, and  that  he  is  entitled  to  refer  the  dispute  to 
arbitration.  I  should  be  glad  to  know  if  such  is 
the  case  in  view  of  the  foregoing  conditions. 

Under  Clause  1  the  surveyor  is  made  arbitrator  of  disputes 
as  to  (a)  dimensions,  and  (b)  quality  of  materials,  and  his 
decision  is  to  he  final  and  conclusive.  Under  Clause  2  the 
surveyor  is  made  valuer  of  alterations  variations  and  addi- 
tions, and  his  decision  is  to  he  final  and  binding  on  the 
contractor.  In  my  opinion,  under  these  clauses  the  decision 
of  the  surveyor  would  be  binding  unless  fraud  or  colhision 
could  be  shown.  Clause  3  is  rather  peculiar,  however,  and 
provides  for  the  decision  by  the  surveyor  of  disputes  between 
himself  (not  the  employer)  and  the  contractor,  and  it  is 
doubtful  whether  such  a  clause  would  be  upheld,  or  how  far 
it  modifies  the  effect  of  the  previous  clauses.  T  do  not  think 
in  any  case  A  is  entitled  to  refer  the  dispute  to  arbitration. 
He  might  bring  an  action  for  the  amount  he  claims.  If  he 
did  so  an  application  could  be  made  to  stay  the  action,  and 
then  it  would  be  for  the  Court  to  decide  whether  there  was 
sufficient  reason  for  withdrawing  the  matter  from  the 
decision  of  the  surveyor. 


Private  Street  Works. — "  Q.  R."  writes  :  I  should 
be  glad  of  your  opinion  on  the  following  point :  In 
my  district  (rural),  some  twenty-four  years  ago,  a 
butiiding  syndicate  purchased  the  land  WXYZ  on 
sketch  and  laid  out  a  private  road  AB  through  it, 
and  erected  on  one  side  only  of  the  road  twenty-eight 
houses  (twenty-four  houses  are  in  the  rural  district 
and  four  in  the  urban  district),  leaving  the  land  on 
the  other  side  of  the  road  as  gardens  for  the  houses. 
The  syndicate  have  long  since  sold  the  houses  to 
various  owners,  the  garden  on  the  opposite  side  of 
the  road  and  immediately  in  front  of  the  house  being 
in  each  case  sold  with  the"  house.  The  road  A  to  B, 
formerly  laid  out  by  the  syndicate,  is  now  in  a  very- 
bad  condition,  and  needs  properly  making  up.  Would 
yon  kindly  state  whether,  in  your  opinion,  the  road 


"nom  de  plume."  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams  must  be 
drawn  and  lettered.  In  BLACK  Ink  only,  and  in  such  style  as 
to  be  fit  for  direct  reproduction  —  i.e.,  without  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  w«  cannot 
undertake  to   reply  to  queries. 


In  question,  seeing  that  there  are  houses  on  one  side 
only,  could  be  deemed  a  "  street"  within  the  meaning 
of  the  Private  Street  Works  Act,  1892,  and  could  bo 
compulsorily  made  up,  provided  my  council  obtained 
permission  to  adopt  the  Act  ?  I  should  be  also  glad 
if  you  would  state  whether  the  portion  of  the  road 
BCD  on  sketch  (this  portion  being  an  unmetalled 
occupation  road  leading  to  fieilds,  with  public  footpath 
along  it,  and  in  existence  long  before  the  road  AB 
was  laid  out,  but  now  forming  a  continuation  of  the 
n.'ad  AH)  could  be  deemed  a  continuation  of  the  To-ad 
AB,  and  the  whole  length  ABCD  compulsorily  made 
o].  :i-  erne  street  under  the  Private  Street  Works  Act, 
1802.  The  length  A  to  B  is  about  174  yds.,  B  to  C 
about  40  yds.,  and  C  to  D  about  166 yds.    There  are 
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111  bouses  along  the  length  B  to  C  the  road  heing 
bounded  on  one  side  by  a  cemetery  and  on  the  other 
side  by  a  garden  belonging  to  the  bouse  on  the  oppo- 
site side  of  the  road  AB;  neither  are  there  any  houses 
between  C  and  D  excepting  the  cemetery  lodge  cottage. 
This  portion  of  the  road  is  bounded  on  one  side  hy 
a  cemetery  belonging  to  a  Joint  Burial  Board  Com- 
mdttee  consisting  of  the  town  council  and  one  rural 
parish  council,  and  on  the  other  side  by  a  canal.  If 
you  are  of  opinion  that  the  council  could  treat  the 
whole  length  ABCD  as  one  private' street  I  presume 
that,  seeing  that  canal  companies  are  exempt  under 
the  Private  Street  Works  Act.  1892,  the  Joint  Burial 
Board  Committee  would  have  to  bean-  the  whole  of 
the  cost  of  the  road  from  C  to  D,  and  share  the  cost 
of  the  length  of  road  B  to  C  with  the  owner  of  the 
garden. 

The  road  A  B  is  undoubtedly  a  "  street "  within  the  mean- 
ing of  the  Private  Street  Works  Act,  1892,  and  the  powers 
of  the  Act  could  be  exercised  with  respect  to  it,  on  the  adop- 
tion of  the  Act.  It  is  immaterial  that  there  are  houses 
on  one  side  only.  Of  course,  the  rural  district  council  could 
only  deal  with  the  portion  within  their  own  district.  I  do 
not  think  BCD  could  be  treated  as  a  continuation  of  A  B, 
and  as  it  consists  partly  of  a  public  footpath  (presumably 
repairable  by  the  inhabitants  at  large),  it  could  not  be 
dealt  with  under  this  Act,  though  it  might  be  under  sec.  150 
of  the  Public  Health  Act,  1875,  by  virtue  of  the  last  clause 
of  that  section. 


Offices  of  Local  Authority:  Extra  Remunera- 
tion.— "Cymro"  writes:  I  am  the  surveyor  to  an 
urban  district  council,  and  am  carrying  out  a  large 
sewerage  scheme,  part  of  which  is  outside  my  district, 
under  powers  of  an  Act  of  Parliament.  I  am  a  whole- 
time  officer,  and  it  has  been  suggested  by  the  council 
to  give  me  an  honorarium  for  the  extra  work.  I  shall 
be  pleased  to  know  whether  it  would  be  legal  on  the 
part  of  the  council  to  give  such  honorarium,  and 
whether  it  would  be  a  legal  charge  on  the  district 
fund.  Also  whether  there  ure  any  decisions  to  this 
effect  been  given  by  the  Local  Government  Board. 

The  question  of  the  payment  of  extra  remuneration  to  a 
surveyor  of  a  local  authority  is  always  a  very  difficult  one, 
having  regard  to  sec.  193  of  the  Public  Health  Act,  1875. 
It  has  been  decided  that  such  a  surveyor  cannot  be  remu- 
nerated by  a  commission  on  the  contract  price  of  works 
superintended  by  him  without  being  liable  to  the  penalty 
imposed  by  the  section  (Whiteleu  v.  Bailey,  21  Q.B  D.,  154). 
And  a  resolution  of  a  local  authority  to  pay  &uch  a  com- 
mission was  quashed  in  Regina  v.  Ratnsgate  Corporation 
(23  Q.B.D.,  66).  There  appears  to  be  no  authority  one 
way  or  the  other  as  to  the  legality  of  a  payment,  otherwise 
than  by  way  of  commission,  for  extra  services.  The  Local 
Government  Board  have  suggested  that  the  object  might 
he  attained  by  an  increase  of  salary  for  a  specified  period, 
pointing  otit.  however,  that  if  this  course  were  adopted  the 
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period  for  which  the  increase  of  salary  is  awarded  must  be 
prospective — i.e.,  must  commence  not  sooner  than  the  date 
of  the  resolution  of  the  council  awarding  the  increase 
fLumlev's  "  Public  Health  Acts,"  17th  edition,  p.  4.r)8). 


Substitution  of  Water  Closet  for.  Privy.-— 
"Alpha"  writes:  I  am  interested  in  n  row  of  nine 
houses  in  an  urban  district.  These  houses  have 
privies,  and  the  sanitary  inspector  lias  served  a  notice 
an  lor  the  Public  Health  Act.  1875,  and  Amen  bug  Acts, 
requiring  the  substitution  of  water  closets  for  the 
Kindly  inform  me  if  the  Public  Health  Act, 
j  i  -  a  local  authority  power  to  compel  the 
substitution  of  water  closets  for  privies.  The  Public 
Health  Acts  Amendment  Act.,  1907,  has  been  adopted 
in  the  district.  In  sec.  30  it  is  incul  ioned  that  the 
local  authority  may  themselves  cany  oul  tohu  work  ol 
subsl  tution  In  delauH  of  the  owner,  and.  may  recover 
half  tli"  c  -!  ol  such  work  from  the  owner.  Kindly 
inform  me  if  the  owner  can  recover  lialf  the  cost  of 
the  wnk  of  substitution  from  the  local  authority  if 
lie  himself  carries  out  the  work  of  substituting  water 
closets  for  privies  under  the  before-mentioned  notice  ? 

The  powers  of  the  Act  of  1SW7  are  in  addition  to.  and  not, 
in  substitution  for,  th"t<e  of  the  Act  of  1875,  and  it  appears, 
therefore,  to  be  open  '°  the  council,  in  a  proper  case,  to 
proceed  under  sec.  36  of  the  Act  of  1H73,  and  if  they  do  so 
the  owner  cannot  recover  any  part  of  the  cost.  They 
cannot,  however,  under  this  section  enforce  the  carrying 
into  effect  of  a  general  scheme  for  altering  all  privies  in  the 
district  into  water-closets  [Wood  v.  Widncs  Corporation, 
1898,  1  Q.B.,  463).  They  must  consider  each  particular 
case  ■separately. 


ASSOCIATION  OF   ENGINEERS  IN  CHARGE, 

ANNUAL  DINNER. 
The  eighteenth  annual  dinner  of  this  association 
took  place  on  Saturday  night  at  the  Holbom 
Restaurant,  and  was  attended  by  upwards  of  300 
members  and  guest-.  The  president  (Mr.  H.  S.  Hele- 
Shaw,  d.sc,  ll.d..  f.b.s.,  M.iNST.c.E.),  who  took  tho 
chair,  was  supported  by  Sir  Hay  F.  Donaldson, 
k.c.b.  (president  Institution  of  Mechanical  Engineers), 
Mr.  T.  A.  Coghlan,  ci.e.  (Agent-General  for  New 
South  Wales),  Captain  11.  Riall  Sankey,  r.e.(hbt.), 
k.inst.c.e.  (past-president),  Sir  Aloxander  I?.  W. 
Kennedy,  ll.d.,  f.r.s.  (vice-pTesident),  Mr.  Henry 
Adams,  m.iwst  c.e.,  m.i.mech.b.  (past-president). 
Rentoul,  K.c  .  kl.v-,  Sir  Thomas  Pile.  Part., 
rr  oi.  j.r..  Prof.  J.  L.  Hewitt,  M.A.,  f.b.s..  Sir 
Edward  White,  cc'-c.,  m.a.b.,  Messrs.  H.  A.  McFerran, 
h.i.hech.e.,  B.  A.  Rayworth,  m.inst.c.e.,  m.i.mech.b., 
Frank  Bailee,  m.inst.c.e.  (vice-president),  Sydney 
Brookes,  F.  Tucker,  Arthur  Elliott,  F.  L. 
Martineau,  Thomas  L.  Devitt  (president  Institute 
Marine  |  i    F.  B.   Browne  (president   Institute 

Automobile   Engineers),  A.  Valon    (president   Society 

of    Engineer.-),    T.    Cooper,    M.A.,    M.INST.C.E.,    Thomas 

Sugden,      wh.sc.,      m.i.mech.b.,      Hal.      Williams, 

W.t.MECH.B.,      M.I.E.E.,      Philip     DawSOU,      M.I.MECH.B., 
M.T.E.E.,    W.    IT.    Booth,    F.O.s.,    M.AM.80C.C.E.,    Frank 

-  tit,  m.i.mech.b. .  M.I.B.E.,  II.  Percy  Boulnois, 
M  ivST.i ■.!■:..     M.I.MBl  H.B.,     John     T.     Mould.      F.     W. 
.  K    J.  Cracknell,    \.  H.  Allen,  J.  Y.  Fletcher. 
H.  E.  Neale  (chairman  of  association,  vice-chairman 
of  the  evening),  W.  T.  Pickett  (vice-chairman  of  asso- 
II:  ni'\   Swann  (hon  treasurer).  Alfred  E.  Penn 
(hon.   secretary),    Arthur    Davcy,    m.i.mech.e.    (pa  I 
(late  hon.   i  ecretary),   W. 
tge   (chairman    General    Purposes    Committee), 
I!.  Thorp  (chairman  Social  Committee),  W.   II.   Ball 
(hon.  social     ecretary),  H.  A.  Murray  (vice-chairman 
Educational  Committee),  J.  A.  Adams  (chairman  Par- 
liamentary   Committee),    J.    R.    Manning   (chairman 
Finance  Committor,,  c.  Clarke,  T.  Aldworth,  G    W. 
BarUe,  and  M.  C.  White. 
The  loj  al  tea  ti    hai  ing   bi  en   honoured, 
Mr.    T.    A.    Coghxan    proposed    "The   Engineering 
ion."     He    was    informed,    lie    said,    that    the 
oi   (he  a    ociation  were  occupying  very  im- 
•  po  itions  in  this  country,  and  that  they  were 
in  charce  "f  plant  and  machinery  of  a  very  valuable 
do  cription,  the  value  oi  which  ran  into  considerablj 
more  than   CI, 000 ,000,000.    Wbether  that  was  true  or 
doubt    of   the   importance   ol   the 
is  ociation,  and  he  thou  b  marvellous  thing 

when  they  ci  ow  modest  were  their  preten- 

sions and  how  little  attention  was  given  to  theii  pro 
:  other  i  ountr>  they  would  I" 

<it  their  | lin         Thai , 

however,  was  not  the  En  lish  practice,  and  perhaps 
the  right  practice.  He  took  it  that,  he  was 
<o  their  dinner  that  nitrht.  because  he  was  the 


representative  of  the  oldest,  the  most  prosperous  and 
the  most  populous  of  the  British  Colonies,  and  was 
not,  therefore,  an  exile  or  a  stranger,  but  was  a  fellow 
countryman  standing  among  his  own  countrymen, 
and  representing  a  community  which  shared  in  and 
sympathised  with  the  prosperity  and  welfare  of  the 
people  of  the  British  Isles. 

Sir  Hay  F.  Donaldson  replied,  and  observed  in 
the  course  of  his  speech  that  be  believed  the  problem 
of  Australia,  from  which  the  proposer  of  the  toast 
came,  was  (lie  problem  of  water.  If  water  was  avail- 
able the  country,  the  land,  was  prosperous,  and  he 
believed  there  was  ample  water  there  if  proper  care 
wa  taken  with  it.  In  snob  a  case  they  wore  re 
minded  of  the  old  proverb  thai  God  helped  those  who 
helped  themselves.  There  bad  been  in  Australia  a 
considerable  neglect  in  tile  conservation  of  water. 
There  had  recently  been  something  done  in  the  .-ink- 
ing of  artesian  wells  in  order  to  get  water.  Some 
parts  of  the  colony  suffered  severely  from  floods,  and 
the  conservation  and  the  pumping  of  water  and  the 
control  of  floods  were  all  engineering  problems. 
From  that  point  of  view  the  profession  of  engineering 
was  interested  in  Australian  problems,  and  it,  was 
to  be  hoped  that  Australia,  in  its  own  interests  as 
well  as  those  of  the  engineering  profession',  would 
undertake  to  deal  with  the  problem  bf  the  water 
supply  at  an  early  date.  Then  there  were  also  such 
necessary  works  as  railways,  roads,  and  communica- 
tions generally  which  the  engineering  profession  was 
waiting  open-mouthed  to  engage  in.  The  members 
of  tho  profession  on  their  part  had  to  be  ready- 
trained  and  equipped— so  that  they  need  not  neces- 
sarily work  in  ono  groove  only,  but  turn  their  hands 
to  something  else  if  a  particular  line  they  had  be*en 
accustomed  to  work  at  failed,  or  to  some  other  line 
which  held  out  the  prospect  of  greater  advantage. 
From  that  point  of  view -readiness  to  adapt  them- 
selves to  circumstances— he  believed  the  members  of 
their  association  stood  in  the  forefront  of  the  engi- 
neering profession. 

Mr.  Alfred  E.  Penn  proposed  "Kindred  Institu- 
tions and  Our  Guests,"  and  stated  that  among  the 
[aces  fchey  missed  that  night  was  that  of  Dr.  Moore, 
a  past-president,  whose  absence  was  owiiig  to  the 
lamented  death  of  his  son.  lie  was  sure  they  would 
all  sympathise  with  that  gentleman  in  his  bereave- 
ment. 

Judge  Rentoux  made  a  happy  and  witty  response 
to  the  toast 

Mr.  Sydney.  Brooks  submitted  "  The  Association." 
and  emphasised  the  debt  which  mankind  owed  to  the 
engineering  profession.  By  the  aid  of  engineering 
the  face  of  the  world  had  been  not  merely  changed, 
bui  transformed.  He  recalled  a.  visit  be  paid  to 
Niagara  twenty  years  ago,  and  what  be  saw  upon  a 
econd  visit  a  few  years  since.  He  found  that  the 
skill  of  the  engineer  had  harnessed  some  of  the  mighty 
force  of  Nature  at  Niagara.  Falls,  and  converted  it 
into  a  humanising  agency  for  supplying  light  and 
motive  power  to  the  surrounding  community;  and 
when  he  looked  upon  the  means  by  which  this  bad 
been  accomplished  he  thought  bow  much  depended 
upon  to"  efficiency  and  alertness  of  the  engineer  in 
charge  of  the  works. 

The  President,  in  responding,  alluded  to  the  ex- 
cellent work  done  by  the  lion,  secretaries,  the  vice- 
chairman  and  the  committee.  The  association,  he 
said,  was  in  some  ways  unique,  for  it  had  a  strong 
technical  side  and  a  strong  social  side,  and  after  a 
\  ear's  experience  of  office  he  was  not  able  to  say 
which  he  really  thought  was  the  most  valuable  aids 
lo  its  success.  The  engineer  who  had  attained  to  the 
proud  position  of  being  in  charge  of  all  that  conduced 
to  the  comfort  and  wealth  of  the  people  was  in  danger 
more  than  he  ever  was  before  of  falling  behind  and 
losing  bis  position  if  he  failed  to  keep  pace  with  the 
rapid  progress  of  technical  knowledge  and  discovers 
which  characterised  the  present  day.  Therefore,  the 
technical  side  of  the  association  was  a.  great  advan- 
tage to  the  members,  the  papers  read  and  the  dis- 
cussion thereon  being  absolutely  vital  to  their  wel- 
fare and  I"  their  very  existence.  The  social  side  was 
not  le:  prominent,  and  proved  very  useful  in  pro- 
moting  intercourse   between   the  members.    He  had 

been   told  that  an  institution  in   A rica     imilar  to 

ti,,  had  a  membership  of  100,000.  Sod,  a  figure  wais 
a  sign  of  great  hope  to 'then*.  They  began  with  seven 
i  ,  hteen  j  ens  ago,  and  they  had  now  a 
membei  hip  of  400.  They  might  greatly  augment 
their  numbers  by  encouraging  the  development  ot 
branches. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Subvetob  readers  toith  a  view 
to  mating  the  information  oi'ven  under  this  head  a*  complete  an! 
accurate  as   possible. 

INQUIRiES  HELD. 

Birmingham  T.C.  (April  11th.  Mr.  A.  G.  Drury).— 
£8,700  lor  purposes  ot  sewerage  and  surface-water 
drainage  at  Tyseley,  Yardley,  £4,732  for  the  improve- 
ment of  King's-road,  Hay  Mill,  including  the  con- 
struction of  a  bridge  over  the  Birmingham  and  War- 
wick Canal,  and  £727  for  the  reconstruction  of  a 
sewer  in  Hagley-road. — In  connection  with  the  first 
application,  it  was  stated  that  it  had  been  decided 
to  lay  a  sewer  from  Wharf-lane,  Tyseley,  to  connect 
up  with  the  Uole  Valley  main  sewer  in  Hay  Mill  dis- 
trict, and  to  lay  a  surface-water  drain  to  part  of  the 
district  in  Tyseley.  At  present  a  good  part  of  the 
district  was  drained  into  cesspools.  In  Wharf-lane 
alone  there  were  twelve  houses  which  drained  into 
one  cesspool.  The  erection  of  the  new  railway  Line 
to  Tyseley  and  the  station  had  brought  about  a  con- 
siderable growth  in  the  population,  and  the  city 
council  regarded  drainage  by  cesspools  as  quite  un- 
suitable fur  an  urban  area,  besides  being  in  itself  an 
unsuitable  method.  Mr.  H.  E.  Stilgoe,  city  surveyor, 
explained  the  engineering  details  of  the  works  pro- 
posed. With  respect  to  the  reconstruction  of  the 
sewer  in  Hagley-road,  it  was  explained  that  the  sec- 
tion lay  between  the  Fountain  and  Barnsley-road. 
W*ith  regard  to  the  new  bridge  at  King's-road,  Hay 
Mill,  and  the  improvement  of  the  road  there,  it  was 
pointed  out  that  King's-road  was  the  main  connecting 
link  between  the  Coventry  and  Warwick  main  roads. 

Carnarvon  T.C.  (April  3rd.  Major  C.  E.  Norton). 
— £2,250  for  the  provision  of  a  cemetery  on  the  west 
side  of  the  main  road  leading  from  Carnarvon  to 
Beddgelert.  —  The  town  clerk,  Mr.  E.  O.  Eoberts, 
stated  that  negotiations  were  opened  with  Sir  Charles 
Assheton-Smith  for  the  purchase  of  a  site  on  the  west 
side  of  the  main  road  from  Carnarvon  to  Beddgelert. 
The  purchase  money  agreed  upon  amounted  to  £800, 
the  area  being  4a.  2r. 

Hexham  U.D.C.    (April  10th.    Mr.  R.  H.  Bicknell). 

— £1,134  for  private  street  works,  £830  for  alteration 
and  addition  to  the  public  slaughter-houses,  and  £789 
for  the  purposes  of  the  Abbey  Grounds  and  the  Seal. 
— Objection  was  taken  only  to  the  proposal  to  borrow 
£789  for  the  Abbey  Grounds  and  Seal.  This  amount 
was  proposed  to  be  apportioned  as  follows :   £107  for 


cementing  the  burn  which  runs  through  the  groin 
£279  for  the  erection  of  wrought-iron  railings  round 
part  of  the  grounds,  £125  for  proposed  public  shelter 
on  the  Seal,  and  -278  for  the  erection  of  gates  at  the 
entrance  to  the  Seal  from  Hencotes.  Councillor  J. 
Civil  took  exception  to  the  proposal  to  cement  the 
burn.  Councillor  James  F.  Eobb,  chairman  of  the 
council,  said  the  council's  idea  was  to  make  an  op 
water  space  where  children  could  sail  boats;  there 
would  also  probably  be  water  fowl,  and  they  wished 
in  make  the  place  altogether  more  ornamental  and 
in  keeping  with  the  grounds. 

Hursley  R.D.C.  (April  4th.  Mr.  H.  Shelford 
Bidwell). — This  was  an  inquiry  into  the  complaint 
made  to  the  Local  Government  Board  under  the  pro- 
visions of  sec.  29!)  of  the  Public  Health  Act,  1875, 
"  That  the  Eural  District  Council  of  Hursley  have 
made  default  in  providing  the  parish  of  Chandler's 
Ford  with  sufficient  sewers." — Mr.  Warner,  on  behalf 
of  several  complainants,  stated  that  the  present  sys- 
tem of  drainage  was  by  cesspits,  and  the  by-laws  pre- 
scribed that  those  cesspits  should  be  watertight. 
There  was  a  public  water  supply  to  which  several 
houses  were  connected,  but  there  were  seventy 
houses  unconnected,  obtaining  their  water  from 
comparatively  shallow  wells.  Experience  had  told 
them  that  there  w  as  need  of  frecpient  emptying  of 
the  cesspits,  the  practice  being  to  pump  the  pits  out 
and  spread  the  contents  over  the  gardens.  The  evil 
and  unpleasant  effects  of  that  would  be  explained  ; 
it  was  one  of  the  problems  they  had  to  face,  especially 
in  those  cases  where  there  was  not  sufficient  ground 
over  which  to  dispose  of  this  liquid  matter.  Coupled 
with  that  was  the  fact  that  the  soil  was  largely  non- 
absorbent.  Another  point  was  that  there  were  a 
large  number  of  private  roads  in  the  locality,  and  it 
was  impossible  to  make  them  up,  the  idea  being  that 
if  the  sewers  were  to  be  laid,  they  should  be  laid 
before  the  roads  were  made  up  and  taken  over  by 
the  local  authority.  Consequently  the  rateable  value 
of  the  parish  suffered. 

South  Shields  T.C.    (April  8th.    Mr.  H.  S.  Stewart). 

— This  was  an  appeal  by  the  owners  of  the  property, 
the  council  of  the  Durham  Colleges  of  the  University 
of  Durham,  against  the  refusal  of  the  council  to  de- 
termine an  Order,  made  under  the  Housing  and  Town 
Planning  Act,  1909.  closing  the  dwelling-house  No.  1 
Forrest-hill. — Mr.  J.  Moore  Hayton  (town  clerk)  acted 
for  the  corporation,  and  Mr.  F.  E.  Joblin,  of  Durham, 
for  the  Durham  Colleges.  The  contention  of  the 
council  was  that  the  yard  of  the  house  in  question 
should  be  paved,  but  the  owners  considered  that 
sundry  repairs  that  had  been  made  to  the  premises 
were  sufficient  to  make  the  house  habitable.  After 
evidence  had  been  given  by  the  borough  engineer, 
Mr.  Leslie  L.  Eoseveare,  medical  officer  of  health 
and  a  sanitary  inspector,  the  inspector  proceeded  to 
view  the  premises.— April  9th.— £5,077;  £1,517  in  re- 
spect of  a  proposed  lavatory  and  shelter  on  the  fore- 
shore, £2,100  for  the  drainage  of  low-lying  properties 
abutting  the  foreshore,  including  the  erection  of  an 
ejector  station,  and  £1,460  for  a  2ft.  6  in.  diameter 
brick  and  concrete  sewer  in  Stainion-street,  together 
with  a  short  length  of  pipe  sewer  in  Laygate-lane.— 
The  necessary  information  was  given  to  the  inspector 
by  the  borough  engineer,  Mr.  Leslie  Eoseveare. 

Wallasey  T.C.  (April  4th.  Mr.  H.  Ascough 
Chapman).— £602  for  the  widening  of  Mill-lane,  Lis- 
card. — Mr.  Percy  Cook,  assistant  solicitor,  represented 
the  council.  He  said  that  MilJ-lane  was  an  important 
arterial  road,  accommodating  a  large  amount  of 
traffic.  The  particular  frontage  being  dealt  with 
projected  considerably  in  advance  of  the  geneial  line 
of  the  road,  and  was  without  a  footpath.  The  im- 
provement was  an  absolute  necessity.  Arrangements 
had  been  made  by  which  the  widening  could  be 
effected  on  satisfactory  terms.  In  all  634  sq.  yds.  of 
land  were  to  be  added,  of  which  155  sq.  yds.  were  to 
be  dedicated  free,  the  remainder  to  be  purchased  at 
6s.  8d  per  square  yard.  The  estimated  cost  of  the 
road-making  was  £440. 

Wednesbury  T.C.  (April  11th.  Mr.  F.  H.  Tulloch). 
—£1,195  for  street  improvement  purposes.— The  town 
clerk,  Mr.  T.  Jones,  said  it  was  proposed  to  pur  b 
and  demolish  property  at  the  junction  of  Meeting- 
street  with  Holyhead-road.  The  improvement  would 
greatly  facilitate  traffic,  and  would  enable  Meeting- 
street  to  be  much  more  used  for  heavy  traffic  between 
Wednesbury  and  Darlaston.  The  council  had  re- 
cently erected  new  schools  in  the  locality  at  a  cost 
of   £18.000,    and   they   had    also    acquired    10    acres    of 
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laud  for  a  recreation  ground,  so  that  it  was  desirable 
the  locality  should  be  improved  as  much  as  possible. 
The  land  now  to  be  acquired  would  be  fenced  in 
and  planted  wit! 

Whitley  U.D.C.    (April  10th.     Mr.  H.  S.  Stewart). 
£10,000    for   workmen's   dwellings.— The   scheme   re- 
■  to  ground  sold  by  the  Duke  of  Northumberland 
to    the    Whitley    Urban   District    Council    a1     I 
uiiaiv  yard,  on  the  stipulation  that  it  should  be  used 
for  workmen's  dwellings.      It    was    pointed    out,  on 
behalf  of  the  council,  that  it  was  impossible  for  the 
working  classes  to  reside  in  the  Whitley  district,  as 
ordinary  flats  of  three  or  four  rooms  ranged  from  7s. 
to  10s.  per  week.    The  houses  which  the  council  pro- 
posed to  build  would  consist  of  four  rooms,  rented  at 
from  5s.  fid.  to  6s.  9d.  clear  per  week. 

APPLICATIONS    FOR   LOANS. 

Bath  T.C.— £500  for  sewerage  works. 

Bewdley  T.O.— £3,000  for  water  pumping  machinery. 

Blackrock  U.D.C— £1,000  for  laying  out  a  recreation 
ground. 

Devonport  T.O.— £4,850  for  school   enlargement. 

Dudley  T.O.— £1,100  for  the  purchase  of  property 
for  street  improvement,  and  £400  for  the  purchase 
of  a  10-ton  steam  roller. 

Gainsborough  U.D.C.— £2,500  for  works  of  paving. 

Hinckley  U.D.C— £2,000  for  the  erection  of  twelve 
i  "i  tages. 

Newcastle-under-Lyme  T.C—- £2,000  for  electricity 
evtensions. 

St.  Anne's  U.D.C— £1/236  for  a  wind  screen  and 
shelters. 

Sevenoaks  R.D.C  —  £1,000  for  refilling  filters  at 
the  sewage  works. 

Southampton  T.C— £1,100  for  the  erection  of  four 
i  ortages  at  the  waterworks. 

Teignmouth     U.D.C— £1,030     for     road     widening 

works. 

Thornton  U.D.C — ©800  additional   loan   Eos  public 

conveniences. 
Tiverton    R.D.C— £350    additional     loan    for    the 

Silverton  water  scheme. 

Ulverston  U.D.C— £1.100  for  the  extension  of  gas 
mains  and  the  provision  of  a  coal  store. 

Y6ovil    R.D.C— £430  for  sewage  disposal    works. 

LOANS   SANCTIONED. 

Abertillery  U.D.C— £3,368  for  recreation  grounds. 

Bath  T.C — £2,750  for  electricity  extensions. 

Barking  U.D.C— £2,275  for  an  administrative  bloi  k 
at  the  isolation  hospital  (provisionally). 

Colwyn  Bay  U.D.C— £1,150  for  public  shelters. 

Hay  U.D.C — £4,000  for  a  sewei  ig<      cheme. 

Hendon  U.D.C— £10.663  for  the  erection  of  fiftj 
workmen's  dwellings. 

Langport  R.D.C  —  £120  for  a  water  supply  for 
Ringsdon. 

New  Ross  U.D.C. — £2,300  for  a  new  sewerage 
scheme,  repayable  in  thirty  years. 

Swansea  T.C—  £2,454  for  the  purchase  of  land  for 
a  cemetery. 

Whitehaven  T.C.  -£1,665  Eoi  tl  tensaai  of  elec- 
i  ricity  mains. 

Yeovil  R.D.C-     £104  for  watei  supply  works. 

FORTHCOMING    INQUIRIES. 

APRIL.  £ 

21. — Meltham.     For   u  housing   scheme  (Mr. 

C.    H.    Eyles)       B  000 

22.-  Bournemouth.        For      cemetery      and 
ire  ground  purposes  (Mr.    Edgar 

Dudley)        20,100 

22.     Chester-le-Street.     For  a  housing  scb 

(Mr.  0.  H.  Eyles) 29,500 

22. — Chiswick.     For  the  extension  of  Turnham 

Green  (Major  J.  Stewart)  ...         ...  825 

22.     Melton    Mowbray.     For  Btreei    widening 

purposes  (.Mr.  R.  H.  Bicknell) 1  063 

22.     Pateley     Bridge.    For    sewage    disposal 

purposes  (Mr.  F.  0.  Stanford) 8,300 

T>.     Sunderland.     For  the  construction   of  a 

street  (Mr.  H.  Shelford  Bidwell)       ...        1,500 
22. — Whitehaven.     For  works  of  water  si 

(Mr.  F.  H.  Tulloch)        810 


23. 
28.- 
23. 
23. 
24. 

24. 
2 1 
24.- 

24. 
24.- 


26.- 


-Alfretoii.  For  works  of  water  supply 
(Mr.  R.  H.   Bicknell)     

-Orange.  For  the  provision  of  a  tennis 
lawn  and  shelter  (Mr.  F.  H.  Tulloch)  . . . 

-Liverpool.  For  the  purposes  of  town 
planning  (Mr.  Thomas  Adams)... 

-Wetherby.  For  sewage  disposal  pur- 
poses (Mr.  F.   0.   Stanford)       

-Colchester.  For  drainage  purposes  and 
the  provision  of  a  travelling  crane  (Mr. 

M.    K.    North)       

Epping.  For  sewage  disposal  purposes 
(Mr.  A.  W.  Brightmore)    

-Hunsworth.  For  sewage  disposal  pur- 
poses (Mr.  F.  O.   Stanford)       

-Kingston-upon-Hull.  For  the  provision 
of  stables,  horses  and  boilers  (Mr.  R.  H. 
Bicknell)      

-Marlborough.  For  the  erection  of  work- 
ing-class dwellings  (Mr.  H.  S.  Stewart) 

-Windermere.  For  the  purchase  of  a 
stone  -  breaking  machine  (Mr.  F.  H. 
Tulloch)        

-Doncaster.  For  sewage  disposal  pur- 
poses (Mr.   F.  O.  Stanford)       

-Middlesbrough.  For  the  purposes  of 
sewerage  (Mr.  H.  Shelford  Bidwell)  ... 

-Thornton.  For  the  purchase  of  a  tar- 
spraying  machine  (Mr.  F.  H.  Tulloch) 

Burnley.  For  the  purposes  of  the  gas 
undertaking  (Mr.   F.  H.  Tulloch) 
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ASSOCIATION    OF   MANAGERS  OF  SEWAGE 
DISPOSAL  WORKS. 


There  was  a  huge  attendance  ol  sewage  works 
managers  at  the  laboratory  of  the  Mersey  and  Irwell 
Joint  Committee  on  Saturday  last,  the  occasion  being 
a  demonstration  of  the  dissolved  oxygen  test  as  recom- 
mended by  the  Royal  Commission  on  Sewage  Disposal, 
given  by  Mr.  Frank  Scudder,  f.i.c,  chemical  adviser 
to  the  commission.  The  demonstration  proved  quite 
successful ;  Mr.  Scudder  being  assisted  by  Mr. 
Petygrew  and  Mr.  Newman. 

Mr.  Stamp  (Ashton-under-Lyne)  proposed  a  vote 
of  thanks  to  Mr.  Scudder  for  the  readiness  with 
which  he  responded  to  the  request  to  give  the  demon- 
stration. 

Mr.  Ball  (Manchester),  in  seconding,  remarked 
I  hat  the  only  drawback  to  the  test  was  the  long  time 
required  to  carry  it  out— five  days.  The  manager 
wanted  a  test  that  would  tell  him  practically  at  once 
whether  the  effluents  were  satisfactory  or  not.  Mr. 
Scudder's  offer  to  those  who  wanted  information  to 
apply  to  him  or  to  come  to  the  laboratory  was  indeed 
a  kind  offer,  and  were  the  same  spirit  to  exist  all 
round  it  would  result  in  much  good. 

Mr.  Scudder  thanked  the  members  for  their  atten- 
dance, and  assured  them  of  his  assistance,  while  the 
laboratory  was  at  their  service.  He  desired  to  see 
-ewage  works  managers  on  a  much  higher  plane. 
The  nature  of  their  work  demanded  this.  He  always 
idered  the  work  of  the  manager  of  the  gas  works 
and  that  of  the  manager  of  the  sewage  works  as  being 
.•qual,  and  failed  to  understand  why  the  sewage  works 
manager  was  so  inadequately  paid.  He  hoped  the 
time  was  not  far  distant  when  this  would  be  rerne 
died. 

CUIL0F0RD    MEETING. 

By  permission  of  the  Sanitary  Committee,  the 
association  will  have  the  opportunity  of  inspecting 
the  sewage  dispo  al  wbrlt  at  Guildford  to-morrow 
(Saturday). 

Pbog&amke. 
12.1.)  p.m.— Assembly  at  the  Guildhall,  and  reception 
by  the   mayor,  chairman,  and  members  of 
the  Guildford  Town  Council. 

Descriptive   paper  by  Mr.  C.  (!.  Mason, 
\ssoo.M.i>.'    iri:,,   I  lie  borough  engineer  and 

urveyor. 

i.i.i   p.m. -Lunch  al   Messrs.   Breti    Raynards,   High- 
street,    Guildford. 
2.30  p.m.  -Proceed  to  works  by   motor   vehicles,    for 

which  a  charge  will  be  made. 
2.-15  p. in. —Arrival  at  works,  and  general   inspection. 
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Municipal  Work  in  Progress  and  Projected. 


■tor   invitee   tht  co-operation  of  Subvetgs    readers  with  a   oiew  to    making 

accurate  at  possible. 


\formation   .riuen    under  this   head  a?   complete  and 


The  following  are  among   th<    more  important   pro 
iected   works    of   which    particular.:;    appear    below 
Buildings—  Arbroath,   Barrow-in-Furness,   Camberlej 
Pontefract;  housing  and  town  planning    Wati 
refuse  collection  anrl  disposal — Newport ;    roads  and 
materials— Middlesbrough  £10,000,   Swai 
sewerage     and     Bewage     disposal  —  Burton-on-Trent, 
Westhoughton ;     water,    gas    and    electricity— York. 
Particulars  of  other  works  projected  will   be   found 
on  oui    "Local  Government  Board  Inquiries"  pages 

BUILDINGS. 

Arbroath  T.O. — At  the  meeting  on  Monday  il  was 
resolved  to  purchase  premises  in  Marketgate-stn 
a  site  for  the  public  baths,  towards  which  Mr.  Andrew 
Carnegie  has  given  C7.000.  It  was  resolved  that  pre 
miums  should  be  offered  for  the  besl  plans,  and  \h 
.lames  Thomson,  citj  engineer,  Dundee  n  i  ippointed 
adjudicator. 

Barrow  -in  *  Purness  T.C. — The    borough    sui  \  ej  or, 

Mr.  Arthur  Baee,  has  received  instruction-  to  report 
upon  a  site  for  a  proposed  public  library. 

Camberley  U.D.C. — Proposals  are  under  considera- 
tion for  the  provision  of  a  public  swimming  bath. 

Derby  T.O. — A  report  by  the  Sanitary  and  Registra- 
tion Committee  has  been  adopted  recommending  that 
the  council  should  unite  with  the  county  authorities 

in  erecting  an  hospital  for  smallpox  patients. 

Eastbourne  T.C. — A  scheme  lias  been  prepared  for 

the  erection  of  an  hospital  for  consumptive  . 
estimated  cost  of  £4,500. 

Greenwich  B.C.— It  is  proposed  to  establish  a 
tuberculosis  dispensary  at,  Park-place. 

Hinckley   U.D.C— The  council   have  approved   the 

plans  of  the  surveyor,   Mr.   E.    H.    Crump,    for    bhe 

erection  of  twelve  cottages. 

Montrose  T.C. — A  new  public  slaughterhouse  is  to 

be  erected  at  an  estimated  cost  of  £1,930. 

Pontefract    T.C— The    tender    of    Messrs.     Janie 
Fidler,   Limited,   of   Sheffield,   has  been   accepted   for 
the  erection  of  the  new  public  baths. 

Ramsgate  T.C— The  borough  engineer.  Mr.  T.  G. 
Taylor,  has  received  instructions  to  prepare  pi 

a     belter  at  the  Easl  Cliff. 

Rhyl     U.D.C— The  surveyor,   Mr.    A.    A.    Goodall 

lias  been  instructed  to  submit  a  scheme  for  the  repaii 
of  the  pier  to  the  Office  of  Wood.-,  and  Fori    I   . 

Stirlingshire  CG — The  Central  District  Committee 

have  decided  to  build  a  smallpox  hospital  at  Tayloi 
ton,  at  an  estimated  cost  of  £L55Q. 

Sunderland  T.C— It  has  been  decided  to  construci 

a  salt-water  bath  at  the  south  end  of  the    sea   wall 
Roker,  at  an  estimated  cost  not  exceeding  £1,000 

Taunton    T.C— The    council    have    approved     the 

scheme  of  Mr.   W.   T.  Douglass,   of  London,    I 
construction  of  a    new    weir,  culvert,   and  footbridge 
at  French  Weir,  at  an  estimated  cost  of   Z3,i    < 

Tunbridge  Wells  T.C — A  waiting-room  and  lavartory 

for  women  are  to  be  provided  at  the  cemeterj  i 

estimated  cost  of  £2,900. 

HOUSING   AND   TOWN    PLAKNiHC. 

Hadleigh  U.D.C— A  contract  has  been  signed  with    I 

Sir.  A.  A.  Death  for  braiding  the  cottages  under  the 
i  quucil's  housing  scheme,  and  the  surveyor.  Mr.  T.  F. 
Qorder,  has  received  instructions  U    p  i  i  ith  the 

widening  of  that  pan  of  Ipswich-road  adjacenl  to  the 

site  of  the  cottages. 

Holywell    R.D.C— A  scheme  is  to   be  prepared   to 

provide  working-men's  houses  in  those  porn 
the  union  where  they  are  needed,  a  start  to  b 
by  the  erection  of  workmen's  houses  ;il  Rho 
Halkin,  and  Bagillt. 

Launceston  T.C— The  borough  surveyor,  Mr.    V.  VV. 
Grace,  has  estimated  the  cost  of  providing 
dwellings  at  £200  per  house  exclusive  of  land. 

Seaton  (Devon)  U.D.C— A  plot  of  land  has  been  pur- 
chased for  £2(JU  as  a  she  for  any  cottages  that  may  be 
erected   under  a  proposed  housing  scheme. 


South   Molton  T.C  Board 

have   sanctioned   the   amended   plan    for    the   i 
of  workmen's  dwellings. 

Spalding    U.D.C— The    Loud    Goverm 
have  intimati  mal 

o  I 
■'   hou  ii  the  land  d  used 

ha     ii:    idj   been  definitely  allocated  for  i  11 

Waterford     T.C— The    Public    Health     Con 
recommend  the  council  to  carry  out  a  hoxi 
at  Ferrybank,  at  an  estimated'  cost  of  £12,964. 

PARKS  AHD  QPltt  SPACES. 

Aberavon  T.C— The  Highways  Committee  have    had 
md  estimate    prepared  for  a 
"  the  beach,  a1  an  estimated  cost  of  Efj.120. 

Olydebank  T.C— It  has  been  referred  to  the  Parks 
and  Open  Spaces  Committee  to  consider  the  advisa- 

curing  suitable  sites  for  mui 
ing  greens  and  recreation  grounds. 

Harrogate  T.C— The  council  have  recommended  tfu 

ire  Grounds  Committee  to  consider  the  question 
oi  laying  oui  two  or  three  municipal  bowling 
on  the  Stray,  between  the  railway  and  Paley-lane. 

Whiistable    U.D.C  — Land  is  to  be  purcha 
Reeve 

REFUSE  COLLECTION  ANO  DISPOSAL 

Clitheroe  T.C— Three  acres  of  land  hav<  been  pur- 
chased for  the  purpose  of  a  refuse  tip. 

Newport  (Mon.)  T.C— The  Health  Committee  have 
d  the  report  of  the  sub-committee  on  the  pro- 
vision of  a  refuse  destructor  for  the  borough.  This 
report,  which  is  to  be  presented  to  the  council,  give* 
an  estimated  capital  expenditure  ol  EIO',000,-  with 
mnual  upkeep  o 

Rhyl  U.D.C— The  cartage  of  refuse  foi  the  sanitary 
ment  has  been  let  lor  the  year  for  £360.    Other 

.:    .-urns   varying  from    I 
to  8s.  pei  da  .  oi  i  ighl  h  i    I  nd  carl 

ROADS  AND  MATERIALS. 
Accrington  T.C— A  new  street  is  to  be  constructed 
to  join   up    :  it  an 

Bexhill    T.C— An   agreement    has    been    arrived   al 

between  the  council  and  Earl  de  la  Warr,  by  which 

ion  of  the  East-parade. 

and  the  motor  track. 
Brighton    T.C— The    Buildings    Committee    recom- 
mend the  purchase  of  property  to  the  value  of  £3,60U 
i   widening  St.  Jan  t.    The 

■ward  have   written  statfeg  that   tl 
to  make  a  grant  of  £2,000  towards  th( 
I 

Burton-on-Trent  T.C— A  farther  widening  of  Station- 

at  a  cost  of  £2,350  is  under  consideration. 
Cannock   U.D.C— Kerbing  and  channelling 

be  carried  out  in   various   parts   ol   the  distrii 

I   of  £1,934. 

Cardiff  T.C — It  lias  been  agreed  by  the  joint  Public 
Works  and  Tramways  Committees  to  recommend  the 
council  to  do  the  whole  of  the  Work  in  connection 
with  laying  the  wood  paving  of  the  tramway  track 
Erom  Newport  road  corner  of  the  City-road  to' Hayes 
Bridge   by   direct    labour.    The    Pul  . .    Com- 

al council  to  relay  the  re- 

mainder of  the  roads,  about  2V  miles,  by  direct  labour. 

Derry    (No.    1)    R.D.C— The  county  surveyor,  Mr. 
:. .  Buddie,  has  intimated  that  the  Road  Board 
are  prepared  to  lend  a  sum  oi 

repayable  in  the  pro- 

posed improvi  mi  n  idy-Park   road. 

The  council  I  ited  the  grant,  and  congratu- 

lated the  county  surveyor  on  the  successful  outcome 
of  his  negotiations  with  the  Koad  Board. 

Fraserburgh     T.C— It   has   been   decided   to    make 

-The  council  have 
decided  to  make  use  of  Akonia  for  dust  prevention  in 
other  parts  of  the  town. 
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Greenwich  B.C.— Subject  to  the  Road  Board  con- 
.  to  contribute  £SU0  per  annum,  the  council 
have  decided  to  accept  the  tender  of  Val  de  Travers 
Asphalte  Paving  Company,  Limited,  for  the  re-sur- 
facing of  Little  Heath.  Charlton-road.  and  "  Camomile 
Bottom."  Shooters'  Hill-road,  from  Delacourt-road  to 
Wellhall-road.  Blackheath-hill  (from  South-street  to 
Merton-place)  and  Blackheath-road.  and  to  maintain 
the  paving  for  ten  years.  Payment  is  to  he  made 
in  ten  annual  instalments,  and  the  work,  if  carried 
out.  would,  it  was  stated,  save  the  borough  council 
something  like  £3.0l):i  a  year  in  road  repairs. 

Llangollen  U.D.C. — A  proposal  is  under  considera- 
tion for  improving  the  river  front  at  Llwyn  Bach, 
at  an  estimated  cost  of  £400. 

Middlesbrough  T.C. — A  proposal  has  been  made 
for  the  construction  of  a  new  road  from  Linthorpe 
to  the  Stockton  and  Eedcar  main  road,  at  an  estimated 
cost  of  £10,000. 

Newhaven  R.D.C. — A  letter  has  been  received  from 
the  East  Sussex  County  Council  stating  that  the 
whole  length  of  the  road  between  the  boundary  of  the 
borough  of  Lewes  and  the  boundary  of  the  urban 
district  of  Newhaven  would  be  the  subject  of  the  pro- 
posed  road  improvement  scheme. 

Norwich  T.C. — The  tender  of  the  Phoenix  Engineer- 
ing Company,  Chard,  at  £44  each,  has  been  accepted 
for  three  asphalt  boilers. 

Penrith  U.D.C. — The  council  are  again  making  use 
of  Akonia  on  the  roads  for  dust  prevention. 

Ripon  T.C. — The  necessary  land  having  been  given 
by  the  Dean  and  Chapter  (subject  to  the  sanction  of 
the  Ecclesiastical  Commissioners)  it  has  been  decided 
to  proceed  with  the  road  widening  scheme  at  St. 
Agnesgate. 

Sheffield  T.C. — The  corporation  are  making  use  of 
Akonia  for  dust  prevention. 

Swansea  R.D.C. — Sir  John  Llewelyn  has  given  the 
-i'v  land  tor  a  road  diversion  at  Melin  Llan 
Bridge,  Penllergaer.  and  has  received  the  cordial 
thanks  of  the  council. 

Swansea  T.C. — The  scheme  of  the  borough  engi- 
neer, Mr.  G.  Bell,  for  improving  the  streets  in  the 
central  area  of  the  town  by  laying  down  wood  and 
asphalt  has  been  approved.  The  estimated  cost  is 
£50,000.  The  annual  charges  on  such  a  capital  ex- 
penditure are  £6,420,  but  this  sum  will  be  reduced 
by  £3,112.  saving  in  respect  of  cleansing  and  main- 
tenance, consequent  upon  the  adoption  of  wood 
paving. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Bromsgrove  U.D.C— Mr.  Robert  Green,  m.inst.c.e., 

of  Birmingham,  has  been  instructed  to  prepare  the 

specification,  quantities  and  detailed  drawings,   and 

to   obtain   tenders   forthwith  for   the   construction   of 

9  in  the  Plymouth-road  district. 

Burton-on-Trent  T.C. — It   has  been  decided  to   re- 
construct  the   rising    main    to   the   pumping   station, 
from  which   sewage   is  pumped   to   the   farm,    at   an 
-ti  mated  cost  of  £2,377. 

Haworth  U.D.C. — Plans  have  been  sanctioned  for  a 
septic  tank  and  filter  at  the  sewage  farm. 

Montrose  T.C. — It  has  been  decided  to  provide  a 
public  convenience  for  men  and  another  for  women. 

Morley  T.C— Experimental  plant  for  pressing  the 
sludge  is  to  be  erected  at  the  sewage  works  at  a 
cost  of  £475. 

Penybont  (Glam.)  R.D.C. — A  field  of  JJ*  acres  at 
Pencoed  has  been  purchased  for  £585  for  the  purposes 
of  a  sewage  farm. 

Petersfield  R.D.C  —  Messrs.  Chambers  Smith  & 
Adam.-,  consulting  and  civil  engineers,  53  Victoria- 
street,  V-  ■  S.W.,  have  been  instruct.!  i, 
prepare  a  scheme  of  sewerage  and  sewage  disposal 
for  the  township  of  Liss. 

Shifnal     R.D.C— The    tender    of    Messrs.    W.    H. 
Thomas    k    Son,   of    Oswestry,    at    £3,850,    has    been 
or  i  arrying  out  No.  1  ('■ 
•he  Albrighton  sewerage  scheme. 

Westhoughton     U.D.C-  It  is  proposed  to   enlarge 
the  filter  beds  at  the  sewage  farm,  at  an  i 
cost  '      ..' 

WATER,  CAS,  AND  ELECTRICITY. 
Alnwick  R.D.C— A  committee  has  been  appointed 
to    draw    up    a    scheme   for   providing   the   village    of 
Acklington  with  a  water  supply. 


Brixham   (Devon)    U.D.C — The   profits   of   the  gas 
undertaking  tor  the  past  year  were  £1,866,  and  from 
ectricity   undertaking  (first  year)  £6. 

Camck-on-Suir  U.D.C — Mr.  James  F.  Reade,  engi- 
Lras  reported  that  the  water  scheme  for  the  town, 
carried  out  at  a  cost  of  £10,500,  is  almost  complete, 
and  that  the  water  will  be  available  for  domestic  use 
in  a  couple  of  weeks.  The  water  has  been  brought  from 
Crotty's  Lake,  in  the  Comeragh  Mountains,  co. ,  Water- 
fo    I,   about  8   miles  from  Carrick-on-Suir. 

Devonport  T.C. — A  gasworks  improvement  scheme 
is  to  be  carried  out  at  an  estimated  cost  of  £7.540. 

Kensington  B.C. — A  loan  of  £3,700  is  to  be  raised 
at  3|  per  cent  per  annum  to  meet  the  expenditure 
incurred  in  improving  the  street  lighting  of  the 
borough. 

Motherwell  T.C — It  has  been  decided  by  the  council 
to  acquire  the  undertaking  of  the  Motherwell  Gas- 
works Company,  whose  paid-up  capital  is  £56,307. 

Ripley  U.D.C — A  supply  of  water  is  to  be  obtained 
from  Derwent  Valley  Water  Board  at  the  rate  of 
8fd.  per  1,000  gallons. 

York  T.C— The  tender  of  Oerlikon  &  Co.,  of  Zurich, 
at  £9,967,  h  is  been  accepted  for  the  extension  of 
plant  at  the  electricity  works.  The  chairman  of  the 
Electricity  Committee  stated  that  the  committee  had 
been  anxious  to  keep  the  work  in  this  country,  but 
the' difference  between  the  tenders  was  so  large  and 
other  considerations  were  so  great  that  the  committee 
had  no  hesitation  in  asking  the  council  to  accept  this 
tender.  About  half  the  work  would  be  done  in 
England,  as  the  contract  included  subcontracts  with 
English  firms  amounting  to  £4,157. 

MISCELLANEOUS. 

Little  Hulton  (Lanes)  U.D.C— The  council  have 
acceded  to  a  request  from  the  office  staff  for  permis- 
sion to  start  work  half  an  hour  earlier  during  the 
summer  months,  and  finish  at  5 -o'clock  instead  of 
5.30,  in  accordance  with  the  principle  of  the  Daylight 
Saving  Bill. 

Surbiton  U.D.C — Of  five  tenders  received  for  the  new 
first-aid  motor  fire  appliance,  that  of  Messrs.  Dennis 
Brothers,  Limited,  of  Guildford,  has  been  accepted 
at  £690. 

Swansea  T.C — The  Improvements  and  Tramways 
Committee  recommend  the  council  to  apply  to  the 
Light  Railway  Commissioners  for  power  to  construct  a 
tramway  up  Townhill,  via  Mount  Pleasant. 

Rutherglen  T.C. — The  wages  of  the  municipal 
employees  have  been  revised  as  follows:  Dustbin-men, 
28s.  per  week;  street  sweepers,  park  workers,  &c.,26s. 
per  week;  street  lamplighters,  26s.  per  week;  stair 
lamplighters,  20s.  per  week ;  gravediggers,  27s.  per 
week;  causeway-layers,  32s.  per  week.  It  has  been 
agreed  to  purchase  a  motor  fire  engine  for  the  burgh 
at  an  estimated  cost  of  £800. 


PERSONAL. 


Mr.  Ohas.  L.  Hamby,  borough  surveyor  of  Beccles. 
has  had  his  salary  increased  by  £26  per  annum. 

Mr.  W.  Quest,  surveyor  to  the  Wombwell  Urban 
District  Council,  has  had  his  salary  increased  to  £200 
a  year. 

Mr.  Thomas  Walsh,  county  surveyor  of  Queen's 
County,  has  been  granted  an  increased  salary  of  £50 
a  year. 

Mr.  Charles  E.  Smith,  assistant  burgh  engineer  of 
Aberdeen,  has  been  granted  an  increase  of  salary  of 
£25  per  annum. 

Mr.  H.  E.  Mobbs,  draughtsman  in  the  Norwich 
borough    surveyor's    department,    has    obtained    an 

ppointn  ml  at  Cambridge. 

Mr.  W.  E.  Putman,  borough  engineer  of  Morley, 
has  been  presented  with  a  set  of  Royal  Crown' Derby 
ornaments  and  a  rose-bowl  by  the  corporation  officials 
upon   his   retirement. 

Mr.  T.  T.  Strongman,  surveyor  for  the  south  dis- 
trict of  the  St.  Columb  Rural  District  Council,  has 
I  een  granted  two  months'  leave  of  absence  on  account 

;  continued  ill-health.    • 

Mr.  M.  Hainsworth,  surveyor  to  the  Teddington 
District  Council,  and  Councillor  E.  D.  Howe 
have  been  deputed  to  represent  that  body  at  the  Inter- 
national Road  Co 


April  16,  1913. 


AND    COUNTY    ENGINEER. 


641 


Mr.  W.  G.  Cross,  assistant  borough  surveyor  at 
Tunbridge  Wells,  has  been  the  recipient  from  his  col- 
of  a  set  of  technical  books,  an  armchair  and 
a  case  of  fish  knives  and  forks,  upon  leaving  to  pro- 
ceed to  Richmond. 

Mr.  H.  T.  Mather,  surveyor,  with  Mr.  F,  W.  Wood, 
the  clerk,  and  two  chairmen  of  committees,  have  been 
appointed  as  representatives  of  the  Surbiton  Urban 
District  Council  at  the  National  Housing  and  Town- 
Planning  Conference  in  May. 

Mr.  O.  E.  Winter,  m.inst.c.e.,  borough  engineer 
and  surveyor  of  Hampstead,  has  had  his  salary  in- 
creased by  £25,  Mr.  J.  Williams,  deputy  borough  engi- 
neer and  surveyor,  by  £15,  and  Mr.  J.  W.  Lee, 
assistant  surveyor,  eastern  district,  by  £15  per  annum. 

Mr.  Harry  L.  Lloyd,  of  Wolverhampton,  has  ob- 
tained an  appointment  as  engineering  assistant  to 
the  Weston-super-Mare  Urban  District  Council.  Mr. 
Lloyd  was  formerly  an  assistant  to  Mr.  R.  B.  W. 
Berrington,   m.inst.c.e.,   of  Wolverhampton. 

Mr.  Charles  G.  Lawson,  engineer  and  surveyor  to 
the  Southgate  Urban  District  Council,  has  been  pre- 
sented with  an  illuminated  framed  address,  a  smoker's 
cabinet  and  case  of  pipes  by  the  members  and  officials 
of  the  council  on  the  completion  of  thirty-one  years' 
service. 

Mr.  Wm.  Low  Strachan,  who  was  some  time  ago 
recommended  by  the  Association  of  Managers  of 
Sewage  Disposal  Works  to  the  War  Office  as  a  suc- 
cessor to  Lieut. -Col.  Jones,  v.c,  as  manager  cf  the 
Aldershot  Camp  farms,  has  been  notified  of  lis 
appointment,  to  date  from  this  month. 

Mr.  Ralph  W.  Butler,  Assoc. m.inst.c.e.,  chief  assist- 
ant to  the  engineer  and  surveyor  of  the  County 
Borough  of  Newport,  and  Mr.  Frank  Staley,  assoc.m. 
inst. m.  and  co. e.,  senior  engineering  assistant  to  the 
borough  and  water  engineer,  Bedford,  have  been 
appointed  junior  engineer  assistants  under  the  Road 
Board . 

Mr.  Chas.  H.  Ball,  hon.  secretary  of  the  Associa- 
tion of  Managers  of  Sewage  Disposal  Works,  manager 
of  the  Withington  sewage  works  of  the  Manchester 
Corporation,  and  temporarily  in  charge  of  the  Davy- 
liulme  works  during  the  absence  of  Mr.  Ogden  through 
illness,  has  been  granted  an  increase  of  £'25  per 
annum. 

Mr.  H.  P.  Maybury,  the  county  surveyor  oi  Kent, 
has,  we  regret  to  learn,  been  suffering  from  indifferent 
health  for  some  months  past.  Probably  it  may  be 
attributed  to  overwork,  the  modern  cause  of  most  of 
the  ills  that  flesh  is  heir  to,  in  which  case  our  readers 
will  hope  that  cause  and  effect  may  be  removed  with- 
out delay. 

Mr.  W.  B.  Purser,  county  surveyor,  Grantham,  and 
Mr.  T.  H.  B.  Heslop,  county  surveyor,  Norwich, 
president  and  hon.  secretary  respectively  of  the 
County  Surveyors'  Society,  and  Mr.  H.  T.  Wakelam, 
county  engineer  and  surveyor  of. Middlesex,  have  been 
co-opted  to  the  Highways  Committee  of  the  County 
Councils'  Association. 

Messrs.  J.  W.  B.  Blackman,  city  engineer,  New  West- 
minster, British  Columbia,  A.  S.  Frost,  borough  engi- 
neer's office.  Durban,  Natal,  H.  Hunter,  council 
offices,  New  ^Maiden,  Surrey,  H.  Hurd,  council  offices, 
Broadstairs,  and  R.  A.  Webb,  Municipal  Board, 
Lagos,  Southern  Nigeria,  have  been  elected  members 
of  the  Royal  Sanitary  Institute. 

Mr.  H.  T.  Mather,  surveyor  to  the  Surbiton  Urban 
District  Council,  and  Mr.  W.  Howard-Smith,  con- 
sulting engineer,  Westminster,  gave  evidence  in  the 
King's  Bench  Division  last  week  in  the  trial  of  the 
action»brougrit  by  a  widow  against  the  London  United 
Tramways,  Limited,  to  recover,  under  Lord  Camp- 
bell's Act,  damages  in  respect  to  the  death  of  her 
husband,  who  wTas  thrown  from  his  bicycle — owing, 
it  was  alleged,  to  the  wheel  catching  in  a  tramway 
groove  at  a  switchpoint — and  killed  by  a  motor  omni- 
bus.   Terms  were  agreed  in  court. 

FOR    OTHER   ADVERTISED  EINTS 

See  End  of  Paper. 

FOE  SALE  -  Stoney's  Theory  of  Stresses,  36s.  ; 
Bailey  Denton's  Sanitary  Engineering,  30s. ; 
Rankin's  Civil  Engineering;  Potts'  Euclid,  4s.  6d.; 
Todhunter's  Trigonometry,  5s.;  Algebra,  5s.;  Reid's 
Concrete;  Cofferdams  (American),  12s.  6d.  What 
offers  ? — Address,  Alpha  Brown,  Tothill-street,  West- 
minster. (379) 


T)URHAM    COUNTY    COUNCIL. 
-L/  TEMPORARY  ENGINEERING 

AND  SURVEYING  ASSISTANTS  AND 
SURVEYOR'S  CLERK. 
Engineering  Assistant  wanted  temporarily  (about 
two  years),  at  a  salary  of  £150  per  annum;  also 
surveying  assistant  temporarily  (about  two  years),  at 
a  salary  of  £150  per  annum,  and  a  divisional  main 
road  surveyor's  clerk,  at  a  salary  of  £48  per  annum. 

Applications,  on  forms  to  be  obtained  from  the 
undersigned,  must  be  submitted  not  later  than 
Wednesday,  April  30th. 

WILLIAM  CROZIER, 

County  Surveyor. 
Durham. 

April  17,  1913. 

URAL     DISTR ICT     COUNCIL     OF 
SEDGEFIELD. 


R 


PRIVATE   STREET  WORKS. 


CLERK   OF   WORKS. 

Applications  are  invited  for  the  Appointment  of 
Clerk  of  Works  to  act  under  the  Surveyor  during 
the  construction  of  several  private  street  works  in 
the  Council's  district. 

Salary  at  the  rate  of  £2  per  week. 

Candidates  must  have  had  recent  experience  in 
Street  Works,  and  be  capable  of  taking  and  fixing 
levels,  setting  out  and  measuring  up  the  various 
works. 

Applications  in  writing,  together  with  copies  of  two 
recent  testimonials,  to  be  sent  to  me  not  later  than 
Wednesday,  30th  instant. 
(By  order) 

J.   W. 


Union  Offices,    • 

Sedgefield,  Ferryhill. 
April,  1913. 


LODGE, 

Clerk  to   the  Council. 


(380; 


LSAGER    URBAN     DISTRICT     COUNCIL 


OAK   FARM    WATER    SUPPLY. 


TO  BORING  CONTRACTORS. 
Tenders  are  invited  for  the  Boring  and  Lining  of 
Borehole  No.  2  in  connection  with  the  above  Works. 

Copies  of  Specification  and  full  details  may  be 
obtained  upon  application  to  F.  W.  Stocks,  Esq.. 
f.s.s..  Engineer,  Town  Hall  Chambers,  Middlewich. 

Sealed  Tenders,  endorsed  "  Tender  for  Boring,"  to 
be  sent  to  the  undersigned  not  later  than  first  post 
on  Tuesday,  the  13th  day  of  May  next. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender,  and  any  Tender  accepted  will 
be  subject  to  the  sanction  of  the  Local  Government 
Board,  otherwise  to  be  void. 

JOHN  J.  NELSON, 

Clerk  to  the  Council. 
Burslem,  Staffs. 

April  15,   1913.  (38U 

WOLSTANTON  UNITED  URBAN  DISTRICT 
COUNCIL. 
Tenders  are  invited  for  the   Supply  and   Delivery 
of  2-in.  and  2^-in.  machine-broken  Clee  Hill  Basalt, 
Leicester  Granite  or  Welsh  Granite,  delivered  as  fol- 
lows :  — 


Brampton  Lontrport 

siding,  station, 

N.S.R.  N.s.R. 

Tons  Tons 

575  300 


Haitshill  Silverdn'o  Ches-terUu 

sidinj?,  station,  station, 

N.S.R.  N.S.R.  N.S.R. 

Tons  Tens  Tons 

100  5U0  200 


forwarded  as  required  during  the  twelve  months  from 
April  1st  last.  Also  for  11,200  gallons  of  Tar,  pre- 
pared for  spraying  macadamised  roads,  delivered  as 
follows :  — 


Brampton  siding, 

Newcastle, 

N.S.R. 

Gallons 

7,200 


Silverdale 
staiion, 
N.S.R. 

Gallons 
2,000 


Chesterton 
station, 
N.S.R. 
Gallons 
2,000 


The  Tenders  to  be  in  the  hands  of  the  undersigned 
not  later  than  April  26th,  1913.  The  Council  does  not 
bind  itself  to  accept  either  the  lowest  or  any  Tender, 
and  reserves  to  itself  the  right  to  accept  the  whole 
or  anv  portion  of  a  Tender. 

W.   F.   SLATER, 

Engineer  and  Surveyor. 
Burslem, 
Staffs. 

April,  1913.  (382^ 
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Apkil  18,  1913. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President— ^It.  R.  J.  Thomas,  m.inst.c.e. 

County   Surveyor,   Buckinghamshire. 


METROPOLITAN  DISTRICT   MEETING. 

A  Metropolitan  District  meeting  of  the  Institution 
of  Municipal  and  County  Engineers  was  held  at  the 
92  Victoria-street.  SAY.,  on  Wednesday, 
April  2nd,  when  there  were  present  Messrs.  T.  W.  A. 
Havward  (Battersea).  J.  Sutcliffe  (Deptford),  P.  G. 
Kiilick  (Finsbury),  O.  E.  Winter  (Hampstead),  J. 
Kiilick  (Koad  Board),  P.  Dodd  (Wandsworth),  W. 
Nisbet  Blair  (St.  Pancras),  T.  Cole  (secretary  of  the 
institution)  and  Norman  Seorgie  (hon.  district  secre- 
tary, Hackney).  In  the  unavoidable  absence  of 
the  chairman  (Mr.  J.  Patten  Barber,  Islington) 
through  illness,  Mr.  T.  W.  A.  Ilayward  (Battersea), 
vice-president,  was  elected  chairman  of  the  meeting. 

The  Minutes  of  the  last  district  meeting,  held  on 
December  13,  1912,  at  the  offices  of  the  institution, 
were  read,  confirmed  and  signed. 

Arising  out  of  the  Minutes  a  question  was  asked 
as  to  why  a  district  meeting  had  not  been  held  in 
January  as  suggested,  and  the  district  secretary  re- 
ported that  owing  to  the  numerous  other  district 
meetings  of  the  institution  held  in  the  metropolis  it 
had  not  been  possible  to  fix  on  a  convenient  date. 

The  absence  of  the  district  chairman  having  been 
explained  to  he  due  to  severe  indisposition,  it  was, 
on  the  motion  of  Mr.  T.  W.  A.  Hayward,  seconded 
by  Mr.  Kiilick  (Finsbury),  resolved  that  the  district 
instructed  to  forward  a  vote  of  sincere 
sympathy  to  Mr.  J.  Patten  Barber,  and  to  express 
the  hope  for  his  speedy  recovery. 

On  the  proposition  of  Mr.  Dodd  (Wandsworth), 
seconded  by  Mr.  Blair  (St.  Pancras),  it  was  resolved 
that  a  hearty  vote  of  thanks  be  accorded  to  the  officers 
of  the  district  for  their  services  during  the  past  year. 

Mr.  0.  E.  Winter  ''Hampstead')  replied  on  behalf 
of  the  officers. 

Chairman. — The  chairman  having  invited  nomina- 
tions for  the  office  of  district  chairman,  it  was  unani- 
mously resolved  that  Mr.  J.  Patten  Barber  be  nomi- 
nated as  chairman  of  the  Metropolitan  District. 

District    Secretary. —It    was    proposed    by    Mr. 

I    seconded  by   Mr.   T.    W.   A. 

ea),  and  unanimously  resolved  that 

Mr.    Norm?:  rTackney)     bo    obrtod    district 

secretary. 

District  Repre.-eniaiives.— On  the  motion  of  Mr. 
Kiilick  (Finsbury)  it  was  resolved  to  nominate  Mr. 
Seorgie  (Hackney)  and  Mr.  Winter  (Hampstead)  as 
district  representatives,  and  it  was  further  resolved 
to  urge  the  '   the  district  to   support  the 

foregoing  nominations 

Fxecuiive  Commiitee.—  It   was   resolved  that   the 

ive  committee  consist  of  chairman,  secretary  and 

o  district  representatives  as  ex-offiiio  members 

of  such  committee ;    six  persons  to  be  elected  from 

the  members  of  the  di  I        of  whom     hall   bo 

iate-members. 

It  wa 3  proposed  by  Mr.  Kiilick  (Finsbury),  seconded 
Kiilick  (Road  Board),  and  resolved  that  the 
■    electad   as   member?    of   the   executive 
committee— viz.     Messrs.  E.  B.  B.  Newton.  P.  Dodd, 
J.  Sutcliffe  and  J.  Rush  Dixon,  as  associate-iv 
G.   Sturgess  (Chelsea).      The  election  of   the  second 
red  until  the  next   meet- 
ing. 

With  a   view  to   a   suitable  name   being   submitted 

•  o  the  next  meeting  it  was  resolved  that  the  district 

•  lorward  a  list  of  the  associate-members  of 

the   district    to   tho   executive    committer    as    ahovo 

Formed. 

MUTUAL     DEFEKCE     FT  I   ' 

The    hon.    district    secretary  read    a    communica- 
tion   received    from    the    secretary   of    the    institu- 
ii     of     the     formation     of     a 
Mutual    Defence    Fund,  and    the    chairman    of    the 
"  gave  particulars  of  the  result  of  the  appeal 
members  of  the  institution  generally  by 
Mr.  Prescott  on  behalf  of  the  council  of  the  institu- 
tion, and  it  was  resolved:   "That  in  the  opinion  of 
this  meeting    the  members  of  the  Metropolitan  Dis- 
trict should  be   urged   to   give  the  Mutual   Defence 
Fund   their   cordial   support,   and   that   the   district 
secretary  address  a  communication  to  all  members  of 
the  district  to  this  effect,  and  expressing  the  hope 
that  each  and  even-  one  would  tender  a  favourable 


reply  to  the  proposition."  It  was  further  resolved : 
"  That  in  ihe  event  of  the  first  appeal  not  being 
successful,  it  was  to  be  followed  up  by  a  second  com- 
munication." 

MEETINGS    OF    COUNCIL. 

The  district  secretary  read  a  communication 
received  from  the  North-Eastern  District,  dated 
March  12,  1913,  and  after  discussion  it  was  pro- 
posed by  Mr.  Dodd  (Wandsworth)  and  seconded 
by  Mr.  Kiilick  (Finsbury),  and  resolved:  "That 
in  the  opinion  of  this  meeting  the  question  as 
to  the  place  of  meeting  of  the  council  of  the  institu- 
tion is  one  for  the  members  of  the  council  to  deter- 
mine, and  not  one  upon  which  a  district  meeting 
should  express  any  decision." 

A  vote  of  thanks  having  been  accorded  the  chair- 
man, the  meeting  terminated. 

SOUTH-WESTERN  DISTRICT  MEETINC. 

A  meeting  of  the  South-Western  District  of  the 
Institution  of  Municipal  and  County  Engineers  was 
held  at  the  Guildhall,  Exeter,  on  Saturday,  April  5th. 
Those  present  were  Messrs.  H.  T.  Chapman,  chair- 
man of  the  district  (in  the  chair),  W.  P.  Robinson, 
Albert  S.  Brookes,  R.  Stephens,  Francis  Parr,  D. 
Edwards,  J.  Siddalls,  S.  Hutton,  C.  0.  Baines,  S.  F.  C. 
Churchward,  R.  F.  Rogers,  Reg.  J.  Hake  and  Thos. 
Moulding  (hon.  district  secretary). 

The  Chairman  explained  that  the  meeting  had  been 
called  for  the  purpose  of  deciding  upon  the  names 
of  the  members  to  be  nominated  for  district  chairman, 
representative,  and  hon.  secretary,  but  that,  unfor- 
tunately, the  nomination  papers  had  to  be  sent  in 
to  the  secretary  of  the  institution  the  previous 
Thursday. 

After  some  discussion,  however,  it  was  proposed 
by  Mr.  Moulding,  seconded  by  Mr.  Brookes,  that 
the  following  names  be  supported  for  the  positions 
when  the  voting  papers  were  sent  round:  District 
chairman.  Mr.  H.  T.  Chapman;  district  representa- 
tive, Mr.  T.  Moulding:  district  secretary,  Mr.  D 
Edwards.  It  was  also  resolved  that  the  members  of 
the  institution  in  the  South-Western  District  not 
present  should  be  informed  of  the  resolution. 
orphan   and   mutual   defence   funds. 

The  Chairman  stated  that  he  had  been  requested 
to  mention  the  Orphan  Fund  to  the  members  of  the 
district  with  a  view  of  increasing  the  numbers  of  sub- 
scribers to  the  fund  from  the  South-Western  District. 
After  some  discussion,  it  was  understood  that  the 
members  present  would  endeavour  to  help  the  fund 
in  the  future  more  than  in  the  past. 

The  District  Secretary  read  a  letter  from  the 
secretary  of  the  institution  with  reference  to  the 
formation  of  a  Mutual  Defence  Fund.  After  some 
discussion  it  was  resolved:  "That  this  meeting  is  of 
opinion  that  such  a  fund  would  be  advantageous  to 
the  members  in  general,  and  that  it  would  be  desir- 
able that  all  members  of  the  institution  should  sub- 
scribe to  such  a  fund." 

Mr.  Siddalls  mentioned  that  he  was  trying  to 
arrange  a  meeting  of  the  institution  at  Tiverton  iu 
September. 

Mr.  Brookes  offered  to  prepare  a  paper  for  discus- 
sion il  arrangements  could  be  made  for  a  meeting 
of  the  South-Western  District  to  be  Ijfild  at  Trum 
during  the  Bath  and  West  Show  Week. 

Mr.  Baines  then  brought  up  a  matter  for  dis< 
in  connection  with  the  appointment  of  surveyors  to 
local  authorities.    This  was  discussed  at  some  length, 
but  no  resolution  was  come  to  in  the  mattor. 

Tii-'  meeting  then  closed. 

EASTERN  DISTRICT, 

/'  irict  Chairman:  Mr.  Alfred  Fidlee.  m.ijtsi.ce., 
Northampton. 
An  Eastern  District  meeting  is  to  be  held  at  the 
Building  Trades  Exhibition,  Olympia,  to-morrow 
(Saturday),  immediately  after  the  conference  of  engi- 
neers which  is  being  held— probablj  at  about 
4.30  p.m. 

Business —To  consider  the  formation  of  the  Mutual 
Defence  Fund.     Any  other  business  of  interp>-t  intro- 
1  y  the  members. 

CERRARD'S   CROSS   MEETINC. 
A  meeting  of  the  institution  will  be  held  in  the 
Eastern  District  at  the  Assembly  Rooms,  Oak  End 
Way.  Gerrard's  Cross,'  on   Saturday.   April  26th. 

Programme. 
LU6  a  ui.— Reception  by  Dr.  J.  H.  Waters,  chairman 
of  the  Sanitary  Committee  of  the  Eton  Rural 
District  Council. 


April  18,  1913. 


AND    COUNTY    ENGINEER. 


643 


11.30  a.m. — District  business. 

11.40  a.m. — Discussion  on  paper  to  be  read  by  Mr. 
A.  Gladwell,  engineer  and  surveyor  to  the 
Eton  Eural  District  Council,  descriptive  of 
the  new  sewerage  and  sewage  disposal  works 
at  Gerrard's  Cross. 

12.15  p.m. — Proceed  by  motor  omnibus  (tickets  2s.  6d. 
each)  to  the  Gerrard's  Cross  sewage  outfall 
and  purification  works,  which  will  be 
formally  opened  by  Colonel  the  Hon.  W.  Le 
Poer  Trench,  c.v.o.,  r.e. 

1.15  p.m. — Return  to  Gerrard's  Cross  for  lunch 
(tickets  2s.  Od.  each)  at  the  schoolroom, 
Gerrard's  Cross  Common. 

2.30  p.m.  —  Drive  to  Beaconsfield  and  Burnham 
Beeches. 

5  p.m. — Tea  at  Burnham  Beeches,  by  invitation  of 
Mr.  A.  Gladwell. 

(i  p.m.— Return  to  Gerrard's  Cross  or  Slough,  as  may 
he  more  convenient  (a  party  will  be  made 
up  for  each  place  on  returning). 

Notices. 
In  order  that  the  necessary  arrangements  may  be 
made,  members  must  give  notice  of  their  intention  to 
be  present  not  later  than  Monday,  April  21st.  when 
copy  of  the  paper  will  bo  sent  in  due  course. 

E.    J.    ElFOED,    M.INST.C.E., 

JTnn.  District  Secretary. 

Borough  Surveyor, 
Southend-on-Sea . 

NEWCASTLE-UPON-TYNE   MEETINC. 

District    Chairman — Mr.    Frank    Massie,    m.insi.ce., 
Wakefield  (Rural). 
A  meeting  of  the  institution  is  to   be  held  in   the 
North-Eastern    District    at    Neweastle-upon-Trne    on 
Friday  and  Saturday,  May  2nd  and  3rd. 

Programme. 

Friday. 

!)..rMi    a.m.  -Assemble    in    the    council    chamber,    town 

hall. 
H>  a.m.— Reception  by  the  Right  Honourable  the  Lord 
Mayor  and  the  Sheriff. 
District  business. 

Paper  by  Mr.  W.  J.  Steele,,  m.inst.c.e.,  citj 
engineer,  "Notes  on  Municipal  Work?  in 
Newcastle-upon-Tyne . '  * 

Paper  by  Mr.  Hubert  Laws,  "  Newcastle 
Quayside  Extensions." 

Discussion  on  paper?  (which  will  bo  taken 
as  read). 
12.45   p.m.— Luncheon  at   the   kind  invitation   of   the 

Right  Honourable  the  Lord  Mayor. 
2  15  p.m. — Cruise  down  the  river  Tyne  on  the  steamer 
"Sir  W.  H.  Stephenson,"  kindly  placed  at 
the  disposal  of  the  institution  by  the  River 
Tyne  Commissioners.  Tea  will  be  provided 
on  board.  The  members  will  be  landed  at 
the  North  Pier,  Tynemouth,  at  about  5  p.m., 
and  return  by  train  to  Newcastle  at 
their  leisure.  The  electric  train  service 
between  Tynemouth  or  Whitley  Bay  is  every 
fifteen  minutes.  The  coast  and  beach  at 
Tynemouth  and  Whitley  Bav  arc  'interest- 
ing, and  well  worth  a  visit. 
Saturday. 
10  a.m.  -Paper  by  Mr.  F.  I.  Morgan,  assoc.m.insi.ce.. 
"Ouseburn  Vallev  Works,  Newcastle-upon- 
Tyne." 

Paper  by  Mr.  J.  McKellar,  "Newcastle- 
upon-Tyne  Tramway  Extensions." 

Discussion  on  papers  (which  will  be  taken 
as  read). 
2  p.m. -Leave  town  hall  and  visit — 
Quayside, 

Ouseburn   Valley   Works, 
Benton  Bank  Bridge  widening  and   tram- 
way, 
Jesmond  Dene. 
1.46    p.m. — Baucmeting    hall,    Jesmond    Dene,    kindly 
lent   by  the    Town   Moor   and   Parks   Com- 
mittee of  the  City  Council,  where  tea   will 
be  provided. 

•T.  r.  Wakkford,  assoc.m.insi.ce.. 
Hon.  District  Secretary. 
Town  Hall,  Wakefield. 


SCOTTISH    MEETINC. 

A  meeting  of  the   institution  will   be  held   in  the 
Scottish  District  at  Dundee  on  June  6th  and  7th. 

ANNUAL  MEETINC. 

The   annual    meeting    of    the    institution    will    be 
held  from  July  16th-19th. 

Thomas  Cole, 
92  Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President — Mr.    Frank   Latham,    m.inst.c.e.i.,    e.s.e. 
Borough   Engineer   and   Surveyor,  Penzance. 


VISIT   TO   OLYMPIA. 

An  informal  meeting  of  the  members  of  the  Insti- 
tution of  Municipal  Engineers,  followed  by  u  round 
of  visits  to  the  various  exhibits,  took  place  on 
Saturday  at  Olympia.  A  large  number  of  members 
(including  Messrs.  E.  A.  Stickland,  past-president, 
H.  0.  Adams,  vice-president,  H.  Boot,  vice-president), 
and  friends  attended,  and  were  afterwards  entertained 
to  tea  by  Mr.  H.  Greville  Montgomery,  the  managing 
director  of  the  exhibition. 

SOUTHERN  AND  SOUTH-EASTERN  DISTRICTS. 

A  visit  will  be  paid  to  the  Portland  cement  works 

of  Messrs.  Martin,  Earle  &  Co.,  Limited,  Wiekham. 

Rochester,  on  Saturday,  April  26th. 
Programme. 

9.20   a. m .--Train     leaves    Cannon-street    station    for 
Strood. 

10.33  a  ni.—  Arrive  Strood  station,  where  chars-a-banc 
will  be  in  waiting  to  abera  to  the 

works. 

10.45  a.m.— Assemble  at  works. 

12  noon.— Leave   works   and   return   to   Rochester. 

12.15  p.m.— Assemble  at  Rochester  Bridge  and  inspect, 
by  courtesy  of  Mr.  David  Anderson,  the  resi- 
dent engineer,  the  works  of  reconstruction. 
The  existing  structure  is  being  used  as  a 
staging  on  which  to  build  the  new  steel 
bridge,  one  longitudinal  half  being  dealt 
v  ith  at  a  time  so  as  to  maintain  the  traffic. 
Vfter  the  two  halves  of  the  new  work  have 
been  completed  and  united  the  existing  cast- 
iron  arches  will  be  removed  in  sections  by 
lowering  them  down  into  barges  beneath. 
Vrthur  Palmeb, 
J.   W.  Brook,. 

Hon.  District  Secretaries. 


The  following  council  meetings  have  been  arranged: 
April  30th,  London  ;  May  31st,  Manchester  ;  June  28th, 
L  mdon;  July  30th.  London. 

B.  Wyand, 

39    Victoria-Street,    S.W.  Secretary. 


INSTITUTION  OF  WATER  ENGINEERS. 

At  the  council  meeting  of  the  Institution  of  Water 
Engineers,  held  on  Friday,  March  14th,  the  following 
candidates  were  elected:  — 

As  Members — Messrs.  B.  Mackenzie,  works  manager. 
Hayfield  reservoir,  Stockport  Corporation;  G.  S. 
Morgan,  consulting  water  engineer,  Pontypridd;  J. 
Parker,  corporation  water  engineer,  Hereford;  H.  P. 
Raikes,  consulting  water  engineer,  Birmingham,  and 
J.  E.  Willcox,  consulting  water  engineer,  Birming- 
ham. 

As  Associate-M embers — Messrs.  A.  G.  Beaumont. 
resident  engineer,  Leighton  reservoir,  Leeds  Corpora- 
tion; W.  F.  Bickford,  engineer,  Camborne  Water 
Company;  B.  M.  Lai,  assistant  engineer,  Llwyn-On 
reservoir,  Cardiff  Corporation;  E.  C.  Lemon,  assistant 
to  water  engineer,  Wakefield  Corporation;  T.  Shand, 
assistant  engineer,  Kinder  reservoir,  Stockport  Cor- 
poration, and  R.  V.  Tom  =  .  assistant  to  water  engineer. 
Torquay  Corporation. 

As  Associates— Messrs.  R.  S.  Hankinson,  director  of 
water  company,  Southampton;  W.  Paterson,  patentee 
and  manufacturer  of  filters,  and  L.  Richardson,  in- 
spector of  technical  education,  Gloucestershire. 

Transferred  from  Associate-Member  to  Member — Messrs. 
H.  W.  B.  Cotterill,  resident  engineer,  Llwyn-On  reser- 
voir, Cardiff,  and  N.  J.  Peter--,  di  berworks 
engineer,  Cardiff  Corporation. 
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APPOINTMENTS  VACANT. 


Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w  II  be  rue.  ted  in  the  fallowing  day's  issue,  but  those 
responsible  far  their  despatch  are  recommended  to  arranqe  that  theii 
shall  reach  Ths  Scktetok  office  by  noon  on  Wednesdays  to  ensure 
th-ir  inclusion  in  the  weekly  list  of  summaries.  Such  ad  ertisementt 
may,  in  eases  of  emergency  onlu ,  be  telephoned  (No.  1330  Holborn), 
subject  to  later  confirmation  by  letter. 


CHIEF  ENGINEERING  ASSISTANT.-April  19th. 
— Corporation  of  Northampton.  £193— £225.  —  Mr. 
Alfred  Fidlor,  borough  engineer  and  surveyor. 

CHIEF  ENGINEERING  ASSISTANT.— April  21st. 
—Corporation  of  Coventry.  £200  per  annum.— Mr. 
J.  E.  Swindlehurst,  city  engineer  and  surveyor. 

CITY  ENGINEER  AND  SURVEYOR.— April  21st. 
—Corporation  of  St.  Albans.  £300  per  annum.— Mr. 
E.  R.  Debenham,  town  clerk. 

FOREMAN.— April  21st.— Corporation  of  Barrow-in- 
Furness. — Borough  Engineer  and  Survevor. 

ENGINEERING  ASSISTANTS  (3).— April  21st.— 
Corporation  of  Halifax.  £120,  £100  and  £90  per 
annum. — Mr.  Percy  Saunders,  town  clerk. 

SEWAGE  FARM  ATTENDANT.— April  23rd.— 
Blaby  Rural  District  Council.  30s.  per  week— Mr. 
B.  A.  Shires,  clerk. 

INSPECTOR  OF  NUISANCES.— April  24th.— Kes- 
wick Urban  District  Council.  £80  per  annum.— Mr. 
J.  Broatch,  clerk. 

SURVEYOR.— April  24th.— Hereford  Rural  District 
Council.  £130  per  annum. — Mr.  R.  Moore,  clerk. 
St.  John-street,  Hereford. 

OUTDOOR  FOREMAN.— April  24th.— Corporation 
of  Macclesfield.  £2— £2  10s.  per  week.— Mr.  S.  C. 
Baggott,  borough  surveyor. 

JUNIOR  SURVEYING  ASSISTANT.— April  25th.— 
South  of  England  county  surveyor's  office.  £100— 
£130.— The  Surveyor,  24  Bride-lane,  Fleet-street, 
London,  E.C. 

INSPECTOR  AND  SURVEYOR.  —  April  25th.- 
Porthcawl  Urban  District  Council.  £140  per  annum. 
— Mr.  W.  Chorley,  clerk. 

ENGINEERING  ASSISTANT.— April  25th.-}iuniei- 
pality  of  Port  Elizabeth  (South  Africa).  £20  per 
month.— Messrs.  Davis  &  Soper,  agents,  54  St.  Mary- 
axe,  London,  E.C. 

CHIEF  ASSISTANT  TO  BOROUGH  SURVEYOR. 
— April  26th. — Corporation  of  Darlington.  £230 — 
£250.— Mr.  H.  G.  Stevenson,  town  clerk. 

INSPECTOR  OF  NUISANCES.— April  26th.-Cor- 
poration  of  Bradford.  £90  per  annum. — Mr.  F. 
Stevens,  town  clerk. 

JUNIOR  ASSISTANT  TO  BOROUGH  SURVEYOR. 
—April  26th.— Corporation  of  Darlington.  £90— £110. 
— Mr.  H.  G.  Stevenson,  town  clerk. 

ENGINEERING  ASSISTANT.— April  26th.-Cor- 
poration  of  Birkenhead.  £100— £110  per  annum. — Mr. 
C.  Brownridge,  borough  engineer  and  surveyor. 

INSPECTOR    OF    NUISxVNCES.— April   28th.— Cor- 
poration of  Wolverhampton.     £100  per   annum. — Mr. 
H.  Brevitt,  town  clerk. 
TEMPORARY     ASSISTANTS     (2).  -  April     28th.— 
ouncil.     £3  3s.  and  £2  2s.  per  week. 
—Mr.  Edward  Stead,  county  surveyor,  No.  1  Division. 
INSPECTOR  OF  NUISANCES.— April  29th.— Rvton 
Urban  District  Council.     £100— £150.— Mr.  H.  Dalton, 
clerk. 

WORKING  FOREMAN.— April  30th.— Tavistock 
Urban   District   Council. — Mr.    E.    Warran,    clerk. 

ASSISTANT  ENGINEERS.  —  May  1st.  —  Indian 
Public  Works  and  State  Railway  Departments.— 
Secretary-,  Public  Work;  Department,  India  Office, 
London,'  S.W. 

SURVEYOR,  INSPECTOR  AND  COLLECTOR. - 
May  2nd.— Buckfastleigh  Urban  District  Council. 
£150  per  annum.— Mr.  Edward  Windeatt,  clerk. 

TANT  ENGINEER.— May  15th.— Board  of 
Trustees  for  the  Improvement  of  Calcutta.  500 — 700 
rupees  per  mensem.— Mr.  C.  H.  Bompas,  chairman, 
5  CHve-street.  Calcutta. 

CLERKS  OF  WORKS  (4).— Rivers  Committee  of  the 
Corporation  of  Manchester.  £3  3s.  per  week.— Mr. 
Thomas  Hudson,  town  clerk. 

ASSISTANT  ENGINEER.— Public.  Works  1 
ment  of  the  Gold  Coast.  £300— £350.— Crown  Agents 
for  the  Colonies,  4  Whitehall-gardens,  London,  S.W. 
GENERAL  ASSISTANT.— Corporation  of  Boston, 
Lines.  £110  per  annum.— Mr.  G.  E.  Clarke,  borough 
engineer  and  surveyor. 


MUNICIPAL  COMPETITIONS  OPEN. 

Officii  and  similar  advertisements  receivsd  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  in  ths  following  day's  lasue,  but  thute 
res  onsibU  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Survkyok  office  by  Mini  on  Wednesdays  to  ensure 
ih'ir  inclusion  in  the  weekly  list  of  summaries.  Such  ad  ertisementt 
may,  in  cases  of  emergency  onlu ,  be  tele,  honed  (No.  1359  Holborn), 
mhject  to  later  confirmation  by  letter. 


NORTHAMPTON.— April  21st.— Designs  for  a 
school.  Limited  to  local  architects.  Premiums,  20 
and  10  guineas. — The  Clerk,  The  Education  Com- 
mittee. 

BARNET.— April  29bh. — Designs  for  new  municipal 
offices,  for  the  urban  district  council.  Premiums  £25, 
£15,  £10.— The  Clerk 

BLACKBURN.-  June  2nd.— Schemes  for  the  im- 
provement of  the  streets  in  the  centre  of  the  town. — 
Mr.  J    L.  Beard,  town  clerk. 

EXETER.— June  7th.— Designs  for  a  hostel  for  male 
students,  for  the  corporation.  Assessor,  Mr.  Edwin 
Cooper,  f.s.i.b.a. — The  Town  Clerk. 

DEVONPORT.— June  14th.— Designs  for  municipal 
buildings  and  a  guildhall,  for  the  Corporation  of 
Devonport.  Premiums  of  £350,  £150,  and  £100  are 
offered.  The  assessor  is  Mr.  Ernest  Newton,  a.r.a., 
f.r.i.b.a. — Mr.  R.  J.  Fittall,  town  clerk. 

NEWCASTLE-ON-TYNE.— June  14th.— Designs  for 
proposed  public  baths,  for  the  corporation.  Mr.  H. 
W.  WTills,  f.r.i.b.a.,  has  been  appointed  as  assessor.— 
Mr.  A.  M.  Oliver,  town  clerk. 

NEWCASTLE-ON-TYNE.— June  19th.— Designs  for 
laying  out  portion  of  the  Walker  e'state,  for  the  cor- 
poration. Premiums  £50,  £30,  and  £20.— Mr.  A.  M. 
Oliver,  town  clerk. 

CHEPPING  WYCOMBE.— September  1st,— Designs 
for  town-planning  the  borough  and  air  area  imme- 
diately adjoining.  Premiums,  £25,  £10  and  £5. — 
Mr.  T.  J.  Rushbrooke,  borough  surveyor,  High 
Wycombe. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w.ll  be  inserted  in  the  following  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Subtumb  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  ad  ertisementt 
may,  in  cases  of  emergency  onlu,  be  telephoned  (No.  1359  Holborn), 
ubiect  to  later  confirmation  by  letter. 


Buildings. 

PORTSMOUTH.— April  21st.— For  building  an 
isolation  hospital,  for  the  Committee  of  Visitors. — 
Mr.  S.  B.  Jones,  architect,  21  Hampshire-terrace, 
Portsmouth. 

SOMERSET.— April  21st.— For  the  partial  rebuild- 
ing of  a  bridge,  for  the  county  council. — Mr.  H.  T. 
Chapman,  county  surveyor,  Wells. 

WILTS.— April  21st,— For  the  reconstruction  of 
Bulford  Bridge,  for  the  county  council. — Mr.  J.  George 
Powell,  county  surveyor,  Trowbridge. 

BARKING.— April  22nd.— For  the  erection  of  six 
cottages,  for  the  urban  district  council. — Mr.  C.  J. 
Dawson,  architect,  Clock  House  Chambers,  Barking. 

CROYDON.— April  22nd.— For  additions  and  altera- 
tions to  offices,  for  the  corporation. — Mr.  F.  C. 
Lloyd,  town  clerk. 

DUNDEE. — April  23rd.— For  the  reconstruction  of  a 
school,  for  the  School  Board. — Mr.  J.  E.  Williams, 
clerk. 

LAMBETH.— April  24th.— For  the  erection  of  a 
pavilion,  for  the  borough  council.— Mr.  B.  Penny, 
town  clerk. 

GLASGOW.— April  24th.— For  supplying  and  erect- 
ing ironwork  and  galvanised  corrugated  sheeting, 
windows  and  doors  at  refuse  destructor  works,  for  the 
corporation. — Mr.  J.  Lindsay,  town  clerk. 

PENZANCE.— April  24th.— For  deepening  the  en- 
trance to  the  Penzance  harbour  and  dock,  for  the 
corporation.— Mr.  T.  H.  Cornish,  town  clerk. 

PORTSMOUTH.— April  24th.— For  erecting  gas- 
testing  stations,  for  the  corporation.— Borough  Engi- 
neer. 

LANCASHIRE.— April  21th. --For  the  erection  of 
an  elementary  school,  for  the  Education  Committee. 
—  Mr.  H.  Littler,  county  architect,  16  Ribblesdale- 
place,  Preston. 

WEST  RIDING.— April  25th.— For  the  erection  of  a 
new  school,  for  the  Education  Committee.— The  Clerk, 
County  Hall,  Wakefield. 
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DURHAM.— April  25th.— For  the  erection  of  a 
police  station,  for  the  county  council. — County  Sur- 
veyor, Shire  Hail.  Durham. 

MACCLESFIELD.— April  26.— For  the  erection  of  a 
filter  house,  for  the  corporation.— Mr.  F.  R.  Oldflekl. 
town  clerk. 

8PENNYMOOR— April  26th.— For  the  erection  of 
public  hall  and  offices,  for  the  urban  district  council. 
—•Mr.  G.  T.  Wellborn.  115  Albert-road,  Middlesbrough. 

BEVERLEY.— April  28th.— For  the  erection  of  an 
infants'  school,  for  the  corporation. — Mr.  ,T.  Willis 
Mills,  town  clerk. 

WALSALL. — April  29th. — For  the  erection  of  a 
boiler  house,  for  the  Electricity  Committee. — Borough 
Electrical  Engineer,  Wolverhampton-street. 

LONDON.— April  29th.— For  structural  alterations 
at  the  Battersea  pumping  station,  for  the  county 
council. — Mr.  G.  W.  Humphreys,  engineer.  County 
Hall,  Spring-gardens,  S.W. 

WOOD  GREEN.— April  30th.— For  the  erection  of  a 
central  fire  station,  for  the  urban  district  council 
Mr.  W.  P.  Harding,  clerk. 

LYNN. — April  30th. — For  extensions  to  the  elec- 
tricity station,  for  the  corporation.— Mr.  A.  J.  Smith, 
borough  surveyor. 

CAMBRIDGE.— April  30th.— For  the  erection  '  of 
additions  to  the  Guildhall,  for  the  corporation.— Mr. 
J.  E.  L.  Whitehead,  town  clerk. 

Iron  and  Steel. 

BURRY  PORT.— April  21st.— For  hiving  water 
mains,  for  the  urban  district  council.— Mr.  A.  J. 
Obora,  Somerset  House,  Burry  Port,  Carmarthen- 
shire. 

NORTHMOOR.— April  22nd.— For  supplying  and  fix- 
ing two  wrought-iron  Lancashire  boilers,  for  1he 
Drainage  Board. — Mr.  George  Lovibond,  cleric.  Bridg- 
water. 

EXMOUTH.— April  26th.— For  the  supply  of  cast- 
iron  water  mains,  9-in.,  6-in.,  4-in.  and  3-in.  diameter, 
supply  of  valves,  valve  hydrants  and  other  fittings. 
and  for  the  necessary  labour  and  materials  required 
in  laying  9-in.  and  6-in.  mains  and  fixing  valves,  for 
the  urban  district  council. — Mr.  Samuel  Hutton, 
engineer. 

YORK.— April  26th.— For  the  supply  of  iron  and 
steel  work  required  during  the  ensuing  year,  for  the 
corporation. — Mr.  F.   VV.   Spurr,  city  engineer. 

CHIRBURY.— April  29th.— For  the.  supply  oi   ca   I 
iron   pipes   and   specials,   laying   and   jointing   water 
pipes,  and  construction  of  tanks  and  filters,  for  the 
rural  district  council— Mr.  Charles  8.  Pryce,  clerk. 

Roads. 

BEXHILL—  April  19t)h.-  For  making  up  i  i  rtiain 
road,  for  the  corporation.— Mr.  G.  Ball,  borough  sur- 
veyor. 

WESTHAMPNETT.— April  19th.- -For  the  supply  of 
Guernsey  granite,  for  the  rural  district  council.  -Mr. 
W.  D.  Rasell,  clerk,  5  South-street,  Chichester. 

REIGATE. — April  21st.— For  making  up  a  portion 
of  Station-road,  Redhill.  for  the  corporation.— Mr. 
Ufred  Smith,  town  clerk. 

MAIDENHEAD.— April  21st.— For  laying  40,000  yds. 
of  tarred  footway,  for  the  corporation. — Mr.  H.  E. 
Davies,  town  clerk. 

BROADSTAIRS.  April  21st.— For  the  suppl>  oi 
Guernsey  granite  ohippings,  for  the  urban  district 
council. — Mr.  H.  Hurd.  surveyor. 

SKIPTON.— April  21st.— For  making  up  certain 
streets,  for  the  urban  district  council.— Mr.  Richard 
Wilson,  clerk. 

AIRDRIE.— April  21st.— For  the  supply  of  kerb  and 
channel  work,  granolithic  paving  and  carting,  for 
the  town  council. — Mr.  H.  Inglis,  burgh  surveyor. 

BURGESS  HILL.— April  22nd.— For  the  supply  of 
broken  granite  and  fine  granite,  for  the  urban  dis- 
trict council. — The  Surveyor. 

MOUNTAIN  ASH.— April  22nd.— For  carrying  out 
private  street  works,  for  the  urban  district  council. — 
The  Surveyor. 

WHEATLEY— April  22nd.— For  carrying  out 
private  street  works,  for  the  urban  district,  council. 
— Mr.  J.  Simmons,  surveyor,  10  High-street,  Don- 
caster. 

MACCLESFIELD.— April  22nd.— For  making  up  a 
street,  for  the  corporation. — Mr.  S.  C.  Baggott, 
borough  engineer. 


AUDEN3HAW.— April  22nd.— For  work  of  road  coil- 
s', ruction  .—Mr.  F.  Hamer.  clerk. 

SCUNTHORPE— April  22nd.-For  the  supply  of 
broken  granite  and  ohippings,  for  the  urban  district 
council.— Mr.  C.  Curtis  Gray,  engineer  and  surveyor. 

ENFIELD  -April  23rd.— For  providing  and  laying 
about  4,300  yds.  of  artificial  stone  paving,  for'  the 
urban  district  council.— Mr.  T.  W.  Scott,  clerk. 

WALLASEY.— April  23rd.— For  the  supply  of  400,000 

cr ied  wood-paving  blocks,  for  the  corporation. 

Mr.  W.  II .  Travers.  borough  engineer  and  surveyor. 

EULHAM.—  April  23rd.— For  making  up  the  carriage- 
way of  a  street,  for  the  borough  council.— Mr.  F. 
Wood,  borough  surveyor. 

CAB SHALTON.— April  23rd.— For  treating  80,000 
yards  super,  of  road  with  bituminous  dust-preventing 
material,  for  the  urban  district  council.— Mr.  C.  P. 
Lovelock,  clerk. 

ELY.-  April  23rd.-  For  the  supply  of  coarse 
clunch  and  coarse-screened  gravel,  for  the  rural  dis- 
trict council.— Mr.  F.  W.  Firby,  district  surveyor, 
Sutton,  Isle  of  Ely. 

MIDDLESBROUGH.  April  33rd.— For  making  up 
certain  streets,  for  the  corporation.— Air.  S.E.  Burgess, 
borough  engineer. 

ROCHDALE.— April  23rd.—  For  work  of  making  up, 
for  the  corporation. — Borough  Surveyor. 

WEST  RIDING,— April  23rd.— For  work  of  excava- 
ting, rubble  pitching  and  macadamising,  for  the 
Highways  Committee.— Mr.  F.  G.  Carpenter,  West, 
Riding   Surveyor,   County  Hall,  Wakefield. 

EAST  SUFFOLK.— April  24th.— For  the  supply  of 
granite,  flints,  local  gravel,  sand,  grit,  tools,  road 
implements,  cartage  and  team  labour,  for  the  county 
council. — Mr.  A.  Townshend  Cobbold,  clerk. 

STOCKPORT.— April  24th.-For  making  up  certain 
streets,  for  the  corporation.— Mr.  J.  Atkinson,  borough 
surveyor. 

GLOUCESTER. -April  24th.— For  the  supply  of 
stone  and  for  hauling,  for  the  rural  district  council.— 
Mr.  E.  E,  Weaver,  district  surveyor,  Berkeley  House. 
Berkeley-street . 

ISLE  OF  THANET.— April  24th.— For  the  supply  of 
2,081  yds.  of  broken  flints  and  1,815  tons  of  broken 
granite,  for  the  rural  district  council.— Mr.  Charles 
Taylor,  clerk. 

HHoXDDA.  April  28th.— For  making  up  a  certain 
road,  for  the  urban  district  council. — Mr.  W.  J.  Tones, 
surveyor. 

ALTON.— April  25th —For  the  supplj  of  Bints  and 

team  labour,  for  the   rural  district   council— Mr.   A. 
F.  Mi  Downie,  clerk. 

&OMFORD.— April  25th.— Fur  the  supply  oi  11,500 
gallons  of  Tarvia,  or  other  similar  material,  for  the 
urban  district  council. — The  Surveyor. 

MERTON  AND  MORDEN.— April  25th— For  road 
and   sewering  works,   for  the  urban   district 
council— Mr.  G.  Jerram,  surveyor. 

PETWORTH— April  26th— For  the  supply  and 
.nil  ig  of  materials,  foi  the  rural  district  council. - 
The  Surveyor,  Fox-hill.  Petworth. 

SOMERSET— April  26th— For  the  deviation  of  a 
;     i  i    for  the  county  council  .—County  Surveyor,  Wells. 

GRANTOWN-ON-SPEY— April  26th— For  forming 
kerbs  and  footpaths,  for  the  corporation. — Mr.  W. 
Forsyth,  town  clerk. 

WANDSWORTH.  April  28fch  B'or  making  up  and 
paving  part  of  Cavendish-road,  Clapham  South,  for 
the  borough  council.— Mr.  D.  A.  Nicholl,  town  clerk. 

DURHAM.— April  28th.-  For  making  up  certain 
streets,  for  the  corporation.— Mr.  John  T.  Pegge,  city 
surveyor. 

TIVERTON.— April  28th— For  tar-spraying  40,000 
super,  yards  during  the  coming  season,  for  the  cor- 
poration.— Mr.   J.    Siddals,   borough   surveyor. 

LEWISHAM— April  29th.— For  street  works,  for  the 
borough  council. — Borough  Surveyor. 

GLANFORD  BRIGG— April  29th—  For  the  supply 
ol  two  10-ton  steam  rollers,  for  the  rural  district  coun- 
cil—Mr. F.  C.  Hett,  clerk. 

GATESHEAD.— April  29th.— For  carrying  out 
cement  path  work,  for  the  corporation. — Mr.  W. 
Swinburne,  town  clerk. 

MIDDLETON— April  29th.— For  re-surfacing  a 
street  with  tar-macadam,  Rocmac,  Pitchmac,  or  other 
bituminous  materials,  for  the  corporation.— Mr.  W. 
Welburn,  borough  surveyor. 
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SHQBEHAM.— April  29th.— For  the  supply  o 
granite  quartzite  or  Elvan  stone,  for  the  urban  dis 
trict  council. — Mr.  Harold  Brown,  clerk. 

N'EW   SARUM.— April   30th.     For  the   execution    o 

-neet  work,  for  Uie  corporation.— Mr.  \Y.  J.  (1 twin 

city  engineer  and  surveyor. 

WIDNES--  April     30th.     Por     mi 
streets,  for  the  corporation.     Mr.    H.   S 
town  clerk. 

STAMFORD      ^pril  30th. 
granite,    for    the    coi  |  - 
borough  survey  i 

SALISBURY.  April  30th.  For  the  execution  oi 
private  street  works,  for  the  corporation.— Mr.  W.  ./. 
Goodwin,  city  engineer  and  surveyor. 

EAST  DEREHAM,  May  3rd.  -Foi  the  supply  oi 
broken  granite  and  granite  chippings,  for  the  urban 
district  council- Mr.  F.  L.  Burch,  surveyor. 

rcKFlELl).     May  6th.— For  the  supply  of  quartzite 
or  Penmaenmawr  granite,  flints  and  gravel,  for  the 
districi  council,     Mr.  Charles  Dawson,  clerk. 

Sanitary. 

BARNSTAPLE.  April  L9th.  -I,:or  rue  execution  of 
drainage  work,  for  the  corporation.— Mr.  E.  V. 
Saunders,  borough  surveyor. 

WALLASEY.— April  19th.- For  the  erection  ol  a 
public  convenience,  for  the  corporation. — Mr.  \\  H 
Travers,  borough  engineer  and  surveyor. 

TROWBRIDGE— April  19th.— For  the  con 
"i  primary  and  secondary  contact  beds  to  percolating 
ti Iters,  including  the  erection  of  sewage  distributing 
machinery,  also  the  construction  of  humus  tanks, 
water  and  sludge  drains,  manholes,  chambers 
and  'thei  work,  for  the  urban  district  council.  Mr. 
Nieholsan-Lailey,  engineer. 

VVESTHAMPNETT.     i.prij    21  I      Por    the    re eal 

ol  refuse,  for  bhe  rural  district  council.— Mr.  W.   D. 
Rosell,  clerk,  .«  South-street,  Chichester. 

HEBDEN  BRIDGE.— April  21st.— For  work  oi  lay- 
ing new  3ewers,  for  the  urban  district,  council 
I'.   Waddington,  engineer  and  surveyor. 
WARE.    April  21st.    For  laying  cast-iron  sew< 

tructing  manhole,  for  the  rural  district  council 
Mr.  H.  J.  Jackson,  surveyor,  Rye-road,  Hoddesdon. 
LSTLEIGH  .VXD  BISHOPSTOKE.- -April  23rd 
I  hi   Laying  storm-water  sewers,  for  the  urban  district 
ti.   \V.  Wallace  Gandy,  surveyor. 

\\  >.  I >i  »R I t.—Aprii  23rd.— For  the  eonstrui  I I 

cast  d   manholes,  for  the  urban  di  Uriel 

council.     Mr.  \V.  Hudson,,  clerk. 

ST.  MELLONS.  -April  23rd.  Foi  the  completion  oi 
the  sewerage  scheme  foi  the  nun.'  .  ®  a  of  Rumney, 
consisting    of    stora  <  aing    chamfeel 

station,   pumps,    engines,    cast-iron    using 
>    and  aboul  -",  miles  of  6-in.  and  9-in.  stonev  n 
pip  ,-,      ;   i   the  rural  disl  nci  coun 

vl  i .  A.  H.   !: 
DAVENTRY.     Vj.nl  23rd.     Por  the  construction  oi 
(dimentatioxi  and  storm-water  tanks,   pereo 
fating  tiller  beds,  pumping  machinery,  manholes,  and 
rural  dasti     ■     ounciL     Mr.  J.  D 
i 
CON.     April    24th.     Por    the    construction     ol 
ahou  i'S  and  manholes  in  vari  >u 

-tree!  .   for  the  urban  districi   council.     Mr.  Vincent 
and  surveyor. 
GATESHEAD.— April  26th.     Poi    tli       upply  of  dis- 
.  foi    the  corporation.     Mr.   W.   Swinburne, 
town  clerk. 

HINCKLEY.    April  outfall    ewei 

and  manholes,   for  the   urban   districi   council.     VTr. 
E.  H.  Crump,  en  •  ">  ■ 

REPTON.    April  3Uth.     Foi  ruction  of  9-in. 

rid  i      t-i rs,   with  manholes  and 

:   ine  house,  a<  i 
ing  chamber,  pump  well  tai 

the   supply  and   fixin  ilgi  I  pum]        and 

or  the  rural  district  i    unci)      M      C.  F. 
Chamberlin,  clerk. 

N  LEY.  -Maj     3rd.-  Po 
pipe  sewer; .  manholi  i  .  con 

iiltei  the     rural     disl ocil  H. 

I'ritchard,  engineer,  18  Nicholas-street,  Burnley. 

i:(.'\    -  or  laying  i  torn  wan     md 

cast-iron    pipe  and  and 

specials,  for  the  rural  district  council      &i    Geoj       I 
Ash  ton,  clerk. 


3TRO.I  l>.  Maj  6th. — For  the  construction  of 
ewage  disposal  works,  for  the  urban  district  council. 
—Mr.  G.  P.  Mihtes.  7  Rowcroft,  Stroud. 

NORTH  BROMSGROVE.-  May  6th.— For  the  con- 
struction of  about  2,477  lin.  yds.  of  6-in.  diameter 
(tonewai  pipe  sewers,  with  manholes,  flushing 
chambers  and  ventilating  columns,  for  the  urban  dis- 
trici council.— Mr.  Robert  Green,  engineer,  37  Water- 
loo-street, Birmingham. 

EPSOM.  May  6th.  Por  the  construction  of  engine 
house,  bacteria  beds,  storm-water  tanks,  and  other 
works,  for  the  rural  district  council.  Mr.  Arthur  R. 
Cotton,  clerk. 

STALYBRIDGE  AND  DCKINFIELD.  May  7th.— 
For  the  supply  and  erection  of  No.  5  rotary  sewage 
sprinklers,  with  all  necessary  pipes  and  fittings,  for 
the  Joint.  Sewerage  Board. — Messrs.  J.  P.  Wilkinson 
cV    Son.   301    Cathedral-street,   Manchester. 

Stores. 

TROW  BRIDGE.  April  21st.-  For  the  supply  of 
steam  rolling,  hauling,  team  labour,  coal,  iron- 
mongery and  brushes,  for  the  urban  district  council. 
-Mr.   H.  G.   Nicholson-Lailey,   surveyor. 

GLASGOW.— April  22nd.— For  the  supply  of  mate- 
rials, for  the  gas  department. — Mr.  A.  Wilson,  gas 
manager,  45  John-street. 

MIDLOTHIAN,-  May  1st.— For  the  supply  of  tools, 
ironmongery,  brushes,  oils,  paints,  rubber  goods,  ex- 
plosives, bricks,  pipes,  cement,  coals,  and  fencing 
materials,  for  the  county  council. — Mr.  A.  G.  G. 
Asher,  county  clerk,  County  Buildings,  Edinburgh. 

iOl  J'H  BHIELDS— May  1st.-  For  the  supply  oi 
materials  for  the  tramway  department,  for  the  cor- 
poration.  -Mr.  J.  Moore  Hayton,  town  clerk. 

RICHMOND  (Surrey).— May  12th.— For  the  supply 
oi  coal,  lime,  sulphate  of  alumina  and  green  copperas 
and  tiller  cloth,  for  the  Main  Sewerage  Board.— Mr. 
\V.  Fairlie,  engineer,  West  Hall-road,  Keu  Gardens. 

Miscellaneous. 

MANCHESTER.  -April  21st.— For  painting  iron 
bridges,  for  the  corporation.— Mr.  Thomas  Hudson. 
town  clerk. 

WEST  HAM.— April  24th.— For  painting,  cleansing 
and  repairs  to  public   buildings,  lor  the  corporation. 
-Mr.  Fred.  E.  Hilleary,  town  clerk. 

GRIMSBY-  Vpnl  30th.— For  culverting  990  lin.  yds. 
of  open  stream  in  (It  brickwork,  (2)  reinforced  concrete 
..I  (3)  concrete  tubes,  for  the  corporation.— Mr.  II. 
Gilberl   Whyatt,  borough  engineer  and  surveyor. 

CONWAY.  -May  3rd.— For  cleaning,  scraping  and 
painting  the  suspension  bridge,  for  the  corporation, 
Mr.   Hugh   Parry,  town  clerk. 


HINDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

'Ihe  Editor  invites  ihe  co-operation  of  Surveyor  readers  with  a  view 
to  makino  the  information  given  under  this  head  as  complete  and 
accurate  us  possible. 

pi    i  i  Recommended  for  acceptance. 

BEXHILL-ON-SEA.  For  the  supply  ol  imperial  blue  uuait- 
zite  macadam,  for  ilic  corporation. — Mr.  G.  Ball,  borough 
surveyor : — 

Per  ton. 
a.    d. 

H,  L.   Cooper  &  Co.,   Mark-lane.    E.0 16     '2 

A.  &  F.  Manuelle,  Gracec.hurch-sti-eet.  E.C 16    o 

Penlee    and    St.    Ives    Stone    Quarries,    Limited. 

Queen-square,   Bristol  15    9 

Euderby   and   Stoney   Stanton  Granite   Company. 

Limited,   Narborough,   Leicester 15    6 

Brookes,   Limited,   Caxton  House,   S.W 16    i 

Hudsons,   Limited,  Terminus  Gates,   Brighton  15    0 

British  Macadams,  Limited,  Cannon-street,  E.C.  u    ;i 

Road   Maintenance   and   Stone   Supply    Company, 

Limited,    Cannon-street,    E.C.* 11  11 

UOKOHESTEB.  Por  extensions  to  Burface-water  drainage, 
i..i  i he  corporation.— Mr.  H.  D.  Strange,  borough  sur- 
veyoi 

Saunders  A  Co.,   Bournemouth,   £278. 

DliLPPlELl).— Accepted  tor  the  supply  of  road  material  for 
the  year  ending  .March  31,  1914.  —Mr.  T.  OasBon  Beaumont, 
surveyor : — 

Machine  Brokeu  Whinstone.— Ord  &  Maddison,  Limited. 
Darlington;  K.  Suuimerson  &  Co.,  Limited,  Cockheld. 
K  S.O.,  co.  Durham;  .T.  P.  Shackletou  &  Sou,  Goole; 
Cradock.  Allison  &  Co..  Limited.  Kaglescliffe.  K.S.O., 
co.  Durham;  Hanson,  Brown  &  Co.,  Limited,  Middles- 
brough. 

Unbroken  Whinstone.— G.  &  W.  Schofleld,  Grosmont,  yorks. 

Belgium   (iranite.— Sonimerfeld  &  Mead,   Limited,   Hull. 

Broken  Slag.  —  Gladstone  &  Co.,  Grosmout,  Yorks; 
W.  Scholield  &  Son,  Grosmont,  Yorks;  Sir  B.  Samuelson 
&  Co.,  Limited,  Middlesbrough  ;  Clokes  Extension, 
Limited,  Leeds.  ..  .  _     , 

Tarred  Chippings.— Cradock,  Allison  &  Co.,  Limited.  Eagles- 
clifle,  B  SO.,  co.  Durham. 
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CANNOCK.— The  tender  of  Mr.  J.  Oweu,  of  Wolverhampton. 
has  been  accepted  for  making  up  certain  streets- -viz.  : 
Booth-street.  Hednesford,  £120. 
Ebeuezer-street,  ±'167. 
Florence-street,  £200. 
Queen-street,  £173. 
Stonetield-road,  £209. 
Market.   Hall-street,   Cannock,    £7'J7. 
George-street,    Hednesford,    £378. 

EAS'l'  OBINSTEAD.  Accepted  for  the  .supph  of  road  male- 
rials,  for  the  urban  district  council.— Mr.  W.  E.  Woollani. 
.siirve.vi 

Quenast  Granite. — London  Granite  Company,  Water-lane,  B.C. 

Tar-Macadam.— Tarred   Granites,   Limited,    Water-lane,   E.C. 

Granite  Screenings.  London  Granite  Company,  Water- 
lane,  E.C. 

Flints. — Hillman,    North-street,    Portslade. 

Ragstone.— Hudsons.    Limited,   Terminus   Gates,    Brighton. 

Brick   Bubble— Hall  &   Co.,  London-road,   East  Grinstead. 

Steam  Boiling.  —  Fosters,  Limited.  Chequer-road.  East 
Grinstead. 

aOSPOETH.    -For    road    widening,    for    the    urban    distriel 

council. — Mr.   G.    Nelson,   engineer   and  surveyor 

T.  G.  Usher  &  Co.,   Newcastle-on-Tyne  I  I 

G.  E.  Simpson,  Newcastle-on-Tyne     .  140 

W.   C.   Flech,  Gosforth    .  137 

E.  Weatherley,  Newcastle-on-Tyne  135 

\V.   Bobson,   Newcastle-on-Tyne  116 

W.   Tulip,   Gosforth          112 

.1.  W.  Henderson,  Gosforth"  109 

HARWICH— For  making  up  two  roads,  for  the  corporation 
—Mr.  F.  H.  French,  borough  surveyor 
St.   George's 
Z.    Fairolough,  Clacton-ou-Sea 

.James   &   Ling,    Dovercourt    . .         ..  i 

E.    E.    Newton,   Harwich  .31 

Fisher  &  Woods,  Elmhuret-road,  Dovercourt  1  525 

Borough    surveyor's   estimate,     i 
Klmhurst-road  and  Western   End  op   Lee-road 
'/.     Fairclough,    Clacton-on-Sea  ii.odt; 

James  &  Ling,  Dovercourt     ..  aae 

E.   E.  Newton,   Harwich  . .  y51 

Fisher    &   Woods,   Doveroourt  I 

Borough   surveyors  estimate,    6965 

NEWMARKET.    -Accepted   for   the   supply    ...i    Leicestershire 

granite,  Tarvia  granite  chips,  granite  chips  and  slag  chips, 

for  the  urban  district  council.— Mr.  W.  H.  Eley,  surveyor  :— 

i1  In.  and  2-in.-— 2J-ln.  Granite.— Whitwick  Granite  Company, 

Limited,  Whitwick,  near  Leicester  iparti;  Croft  Granite 

Company,  Limited,  Croft  (partj. 

dianite    Chips    and    Tarviated    Chips.  —  Whitwick    Granite 

Oompany,   Limited,   Whitwick,   near   Leicester. 
Slag  Chips. — Lavender  &   Bateman,   Sutton   Bridge,   Lines. 


PONTYPRIDD.— For  executing  private  she. 
urban  district  council : — 

Niagara-street. 
0     U.   .UuiS.m.  Lauwood,  Pontypridd 
U.  Russell,  Wood-road,  Pontypridd 
A.   J.   Collins,  Oadoxtou,   Barry 
H.   Murray,  The  Common,   Pontypridd 
\V.  .1.  Davies,  Hopkinstown,  Pontypridd 

Surveyor's  estimate,    r  ■_'.:.. 
Alexandra-boas. 
<!.  Ij.  Morgan,  Lauwood,  Pontypridd 
D    Etu  sell,  Wojd-road,  Pontypridd   . . 
A.  J.  Collins,  Cadoxton,  Barry.. 
K.  Murray,  The  Common,  Pontypiidd 
\\     J.  Davies.  Hopkinstown,  Pontypridd 

Surveyor's  estimate.    £319 
Ttftca-crbscent. 
t!     L.   .Morgan,   Lanwood,   Pontypridd 
A    J.  Collins,  Cadoxton.  Barry 
[1.   Murray,  The  Common.   Pontypridd 
W    .1.  Davies,  Hopkinstown,  Pontypridd 

Surveyor's  estimate.    £210 
Lanelay-crescent. 
i     Jones,  Pwllgwauu,   Pontypridd   .. 
D.   E.   Rosser,  Maesycoed,  Pontyprid.l 
G.  L.  Morgan,  Lanwood,   Pontypridd 
A.  J.  Collins,  Cadoxton,  Barry 
II.   Murray,  The  Common,  Pontypridd 
W.  J.  Davies,  Hopkinstown,  Pontypridd 

Surveyor's  estimate,    :  ,, 
TURST0N-ROAD. 
A.    W.   Julian,   Bonvilston-road,  Pontypridd 
G.   L.   Morgan,  Lanwood,   Pontypridd 
A.  J.  Collins,  Cadoxton,   Barry     .. 
H.  Murray.  The  Common,  Pontypridd 
W.   J.   Davies,   Hopkinstown,   Pontypridd 

Surveyor's   estimate,    £1,367. 
Ralph-street. 
a.  \v.  Julian,  Bonvilston-road,  Pontypridd 
Gh   I,.   Morgan,   Lanwood,   Pontypridd 
A.    d.    Collins,    Cadoxton,    Barry 
(f.  Murray,  The  Common,  Pontypi  i 
W.   J.   Davies,   Hopkinstown,   Pontypridd 

Surveyor's  estimate,  £530. 
Dorothy-street. 
A.   W.  Julian.  Bon\  ilston-road,  Pontypridd 
G.   L.   Morgan,  Lanwood,   Pontypridd 
H.  Murray,  The  Common,  Pontypridd 
A.   J.    Collins,   Cadoxton,    Barry 
V.r.  .J.  Davies,  Hopkinstown,  Pontypridd 

Surveyor's  estimate,   £347. 
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£1,744 
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1.250 


£640 

591 

528 


355 
348 
320 


WANDSWORTH.— For  making  up  and  paving  Genoa-avenue, 
Putney,  for  the   borough   council. — Mr.   P.   Dodd,   borough 
engineer  : — 
Paving    Genoa- avenue.    Putney,    with    Aberdeen    Adamant 
Paving. — E.  Parry  &  Co.,  £1,015  and  schedule  prices  for 
extras  or  omissions. 
Executing    Necessary    Works    of    Repair    in    Welham  -  road. 
Streatham.— J.  Mowlem  &  Co.,  Limited,  £1,069  and  5  per 
cent  above  schedule  prices  for  extras  or  omissions. 


ROYSTON.— For  works  of  sewerage  and  a 
for  the  urban  district  council.— Mr.  T.  W. 
and   surveyor :— 

P.  Hodson  &  Co.,  Nottingham 

A.   Tompson,  Finchley.. 

S.  Redhouse  &  Son.  Stotfold    near   Baldock 

E.  .T.  Bloomfield,  Tottenham 
T.  W.  Pedrette.  Enfield 

W.  Wright,  Chesham,   Bucks 

Simon,  Johnson,  Son  &  Marsh.  Strand 

Jacklin   &   Co.,    Royston 

F.  J.  Bailey.   Ashwell,   near   Baldock 
('.   Ball,  Letchworth,  Herts" 

Surveyor's  estimati 


Wittt 


disposal. 
engineer 

£2,300 
2,261 
2,060 
1 ,990 
1,980 
1,893 
1 ,845 
1,823 
1,690 
1,630 


SOUTH  SHIELDS.  For  the  erection  of  a  bowl  \t..n*e  and 
shelter,  for  the  corporation.  -Mr.  L.  Koseveare,  borough 
em  ineer  : 

G     i:     \     Lawea  a   Co.,   Marsdeu-street,  South   Shields. 


MEETINGS. 

cs  and   tihtrt   will  oblige   ly  tending   eorli/   notice-  of  daUt  o) 
forthcoming  meetings. 


APRIL. 

.     Institution  of  Mechunica!  Engineers:  Ordinary  General 

Meeting.     President's  Address.    8  p.m. 
—Association   of   Managers   ot    Sewage    Disposal    Works- 

-Meeting  at  Guildford. 
-Institution     of      Municipal     and      County     Engineers- 

Eastern  District,  Meeting  at  Olympia. 
—    Municipal    Engineer.3'    Day"    at    Olympia. 
-Institution  of  Civil  Engineers  (Students'  Meeting)     Mr. 
A.  T.  Walmisley,  m.in-st.c.e,,  lectures  on  "Production  of 
Steel  Sections  and  their   Application    in    Engineering 
Structures." 
-Institute  of  Sanitary  Engineers:  Mr.  Frank  R.  Durham 

on  "House  Drainage  on  the  Continent."    8  p.m. 
—Royal    Institute   of    British    Architects:    Messrs.    F     V, 
.Tackson  and  Bernard  Dicksee.  on  "  Modern  Steel  Con- 
struction.''    8    p.m. 
.  -Surveyors'    Institution      Mi     t:     Q.    Q     Reed   ou    '  Site 
Value   Deductions  for   Construct!, ,,,    oi    Appropriation 
oi  Land  for  Roads."    8  p.m. 

Royal  Sanitary  Institute:  lo    C.  W.  Daniels  on  "Insect 
Carried  Diseases  and  their   Prevention."    90   Bucking 
ham  Palace-road.  5  p.m 
Koyal   Sanitary   Institute  :    Ordinary    General    Meeting. 

4    p.m. 
•  institution  of  Munition  I  and  I  ountj   Engineers  .  Meetiu^ 
at.  Gerrards  Cross. 
institution    of    Municipal    Engineers:     Vi>,i     to 
Martin,     Earle     A     Co.'s     Cement     Works,     Wickham, 
Roohester. 
Quantity    Surveyors'    Association  ■     Mr.     A.     Burnaby 
Howes,    Bairister-ai  Law,    on    "Trades    Unionism    for 
Professions  "     Caxton    Hall,    Westminster.     8    p.m. 
Institution   of   Civil   Engineers:   London   Student:  h 

Annual  Dinner.  Trocadero  Restaurant.     7.45  p  ni 

MAY. 

-8.-  Institution  oi  Municipal  and  County   Engineers     Meet- 
!    Newoastle-on-Tyne. 
-Institution      of     Municipal      and      County      Engineers: 
Bohemian   Conceit.  Holborn  Reataivrant.     8  p.m. 
I  l      -  Institution    ol    Municipal     and    County    Engineers  i 

Visit  to  Amsterdam  and  the  Hague. 
18. — Royal  Institute  of  Public  Health  :  Annual  Coni  I 
Paris. 
-Institute   of   Sanitary    Engineers:    Dr.    H.    If.    Kenwood 
on  "Micro-Organisms  and  Public  Health."    8  p.m. 
-24. —Institution  of  Electrical  Engineers:  Meeting  in  Pari 
■24. — Surveyors'   Institution  :   Meeting  at   Oxford. 

\    ociation   of   Managers   of    Sewage    Disposal    Works; 
Meeting  at  Kettering. 


JEN  i-:. 

i.    Archil. 


Annual    Dinner, 


I.     Koyal    Institute 
Whitehall   Rooms. 
institution  ol  Municipal  and  Countj    Engineers:  Mi 
ing  at  Dundee. 
International   Road  Congress   in    London. 


APPOINTS  ENTS    O  PEN. 

Official   and   sinnljr  advertleemen  s  received  up  to  4  30  p. in.  on 
Thursdays  vj  II   ba   mierted   in    1I13  following  day's  is*ue, 

resiousiLi?  for   tm,,-   iest,alch      :d,  I    /.;  arranqt    that    they 

shall  reach   Tat   SCKVEI  on    Wedaoedays   to   ensure 

their  inclusion  in  the  veoih)  lift  of  summaries.  Such  ad  ert, cement, 
may,  in  cases  of  emergency  only,  be  telefhonei  {So.  13S9  Holborn), 
tub/eel  to  lafrr  mnRmation  by  letter. 

ASSISTANT  ENGINEEB  required  for  the 
Public  Works  Department  by  the  Governuieiil 
of  the  Gokl  Coast  for  two  tours  of  twelve  months,  with 
po  iible  extension.  Age  28  to  40.  Salary  £300— £10 
-£350.  Free  quarters  and  Ls1  class  passages.  Four 
months'  leavj  in  England  on  full  pay  after  each  tour 
of  soivii-.-  if  returning  t.->  the  Colony.  Candidates 
who  have  had  experience  in  Ihe  design  and  con- 
struction of  large  engineering  works,  in  the  prepara- 
tion of  plans,  specifications!  bills  of  quantities  and 
estimates,  in  .surveying,  levelling,  the  use  of  the 
theodolite,  and  in  building  construction  should 
apply  at  once  to  the  Crown  Agents  for  the  Colonies. 
1   Whitehall-gardens,   London.    S.W. 
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THE    SURVEYOR    AND    MUNICIPAL 


April  18.  1913 


THOROUGH  OF  DARLINGTON. 

-°         CHIEF   ASSISTANT   TO    BOROUGH 

SURVEYOR,    &C,    AND    JUNIOR    ASSISTANT. 

The  Darlington  Corporation  invite  applications 
from  suitable  persons  for  the  appointment  of  Chief 
Assistant  to  the  Borough  Surveyor  and  Waterworks 
Engineer,  at  a  salary  of  £230  per  annum,  rising,  sub- 
ject to  satisfactory  service,  by  two  annual  incremenl  : 
.>!   CIO.  to  a  maximum  of  £250  per  annum. 

Applications  are  also  invited  for  the  appointment 
of  a  Junior  Assistant,  at  a  salary  of  £00.  vising,  sub- 
ject to  satisfactorv  service,  by  two  annual  increments 
mi   £10,  to  a  maximum  of  £110  per  annum. 

The  persons  appointed  will  be  required  to  devote 
the  whole  of  their  time  to  their  respective  duties,  and 
preference  will  be  given  to  those  who  have  had  pre- 
vious experience  in  the  office  of  a  Municipal 
Authority. 

Applications  ton  Forms  which  will  be  supplied  by 
the  Borough  Surveyor.  Town  Hall,  Darlington),  in 
candidate's  own  handwriting,  and  accompanied  by 
copies  of  not  more  than  three  recent  testimonials 
(which  will  not  be  returned),  must  be  sent  to  me, 
the  undersigned,  not  later  than  Saturday,  the  26*h 
day  of  April  next,  endorsed  "Chief  Assistant  to 
Borough  Surveyor,"  or  "Junior  Assistant  to  Borough 
Surveyor,"  as  the  case  may  be. 

Canvassing,  either  directly  or  indirectly,  is  pro 
hii.iie,). 

H.  G.  STEAVENSON, 

Town  Clerk. 

Houndgate,  Darlington. 

April  4,  1913.  (343) 

WANTED,  in  a  comity  surveyor's  office  in  I  he 
South  of  England,  a  Junior  Surveying  V  ssi  i1 
ant,  at  a  salary  of  £100,  rising  to  £130  per  annum,  to 
include  the  provision  and  upkeep  of  a  bicycle.  Age 
not.  to  exceed  27  years.  The  duties  of  the  person 
appointed  will  be  to  assist,  with  making  surveys,  the 
calculation  of  stresses,  and  the  design  of  bridges.  He 
must  also  have  a  knowledge  of  architecture  and  the 
getting  out  of  quantities,  and  must  be  a  good  draughts- 
man. When  working  outside  the  office  reasonable 
out-of-pocket  expenses  will  be  allowed.  The  appoint- 
ment will  be  determinable  by  one  month's  notice  on 
either  side.  Applications,  stating  age  and  experience, 
giving  references  and  enclosing  copies  of  three  recent 
testimonials  (which  will  not  be  returned),  to  be  sent, 
to  Box  1,233,  office  of  The  Surveyor,  24  Bride-lane, 
Fleet-street,  B.C.,  not  later  than  the  first  post  on 
April   25th.  (353) 

ENGINEER,  Architect  and  Surveyor  (A.M.I.C.E.), 
in  charge  of  a  large  Garden  Suburb  near  London . 
lias  vacancy  for  a  pupil.  Moderate  premium.  Write 
Box  1,225,  office  of  The  Surveyor,  24  Bride-lane, 
Fleet-street,  B.C.  (336) 


WANTED— Qualified  General  tssisfcani  with 
practical  experience,  in  Surveying,  Sei  eragi 
Harbour  and  Dock  Work.  None  other  need  apply. 
Salary.  £110  per  annum.  Reply,  stating  age,  ex- 
perience, and  enclosing  copies  of  three  recent  test i- 
!o  (J.  E.  Clarke,  m.inst.c.e.,  Municipal 
Buildings,  Boston,  Lines.  (370) 


>ORT      ELIZABETH       (Sol  TE 
MUNICIPALITY. 


AFRICA) 


TOWN    ENGINEER'S    DEPARTMENT. 


ENGINEERING   ASSISTANT. 
An    Assistant    is   required   in   the   Town    Engineer's 
Department,  experienced  in  Sewerage  and  Drainagi 
details,  and  practical  construction  work.    Good  and 
quick  draughtsmanship  is  essential. 

Salary,  £20  per  month,  for  one  year  from   date  of 
arrival  at  Port  Elizabeth,  the  Municipality   having 
the   right  of  renewal   for   a   further  twelve    month 
Second-class  passage  will  be  provided. 

Application  qualifications  and  experience; 

.md  accompanied  by  copijs  of  three  testimonials,  to 
he  delivered  at  the  otic-  oi  the  undersigned  not 
later  than  Friday,  25th  instanl . 

DAVIS  &  SOFER. 
■it-  of  the  Port  Elizabeth  Municipalit; 
.".-i  St.  Mary  Axe, 
London,  E.C. 

April   14,  1913.  (374) 


TTEREFORD    RURAL   DISTRICT. 
X-1-  SURVEYOR   WANTED. 

The  Council  require  the  Services  of  a  Surveyor  foi 
the  10  Parishes  on  the  South  side  of  the  River  Wye 
containing  20  miles  of  Alain  Roads  and  90  miles  of 
District  Roads. 

The  person  appointed  will  be  required  to  have  a 
thorough  knowledge  of  Road-making,  including  steam 
rolling  and  the  management  of  a  steam  roller-,  to  keep 
all  such  accounts  as  may  be  necessary  under  the 
Highway  Acts  or  be  required  by  the  Council ;  to  re- 
side at  such  place  within  the  district  as  the  Council 
shall  approve,  to  devote  his  whole  time  to  the  duties 
of  his  office  (which  will  be  strictly  enforced);  and  to 
give  security  in  the  sum  of  £200. 

The  salary  will  he  £130  per  annum,  and  the  appoint- 
ment will  be  terminable  by  two  months'  notice  by 
either  party.  Candidates  must  .not  be  less  than  24 
nor  more  than  -15  years  of  age. 

Applications,  in  the  candidate's  own  handwriting, 
stating  age,  present  and  previous  occupation,  with 
copies  of  recent  testimonials  (not  exceeding  three), 
which  will  not,  be  returned,  must  be  sent  to  me  on 
or  before  Thursday,  the  24th  inst. 

Selected  candidates  will  receive  notice  to  attend 
on  the  day  of  election. 

Canvassing  in  any  form  will  disqualify. 
•  (By  order  of  the  Council) 

R.    MOORE, 

Clerk. 

8  SI.  John-street, 
f'.-veford. 

April    if>    if-,13.  (364) 


DORTHCAWL  URBAN  DISlillCT  COUNCIL. 
*-  APPOINTMENT  OF  INSPECTOk  OP 

NUISANCES  AND  SURVEYOR. 
The  above  Council  invite  applications  for  the  Joint 
Appointment  of  Inspector  of  Nuisances  and  Surveyor, 
at  a  salary  of  £140  per  annum.  The  duties  will  be 
in  accordance  with  those  prescribed  by  the  Local 
Government,  Board,  and  such  other  duties  as  may  !"• 
prescribed  from  time  to  time  by  the  Council. 

Candidates  must  have  had  proper  training  and 
municipal  experience,  and  must,  hold  the  certificate 
oi  the  Royal  Sanitary  Institute,  and  lie  fully  com- 
petent to  discharge  the  duties  appertaining  to  the 
respective  offices,  including  those  under  the  Housing 
and  Town  Planning  Act  and  Petroleum  Acts.  No 
private  practice  will  be  allowed. 

Applications,  in  Candidate's  own  handwriting, 
stating  age.  qualification  and  previous  experience, 
accompanied  by  copies  of  not  more  than  three  recent 
testimonials,  to  be  sent  to  the  undersigned  by  twelve 
noon  on  Friday,  the  25th  April,  1913,  endorsed  ".Sur- 
veyor and  Inspector." 

Canvassing,  either  directly  or  uadirectly,  will   be  a. 
disqualification- 
Dated  this  14th  day  of    Vpfil,   1913. 

WM.  CHORLEY, 

CI.  rk. 
( 'ouncil  Offici    . 

Porthcawl.  (378) 

pORPORATION    OF   MACCLESFIELD. 
'  '      APPOINTMENT  OF  OUTDOOR  FOREMAN. 

Applicants  for  the  position  shall  not  be  under  28 
years  nor  over  40  years  of  age,  and  in  every  way 
physically  strong. 

He  shall  have  had  a  proper  training  as  working 
foreman  and  superintendent  under  a  not  her  Corpora- 
tion  Highway  Authority. 

His  previous  experience  must  include  the  manage- 
ment of  workmen,  road  making  and  maintenance  in 
all  its  branches,  private  street  works  and  sewering. 

He  must  ride  a  cycle,  to  be  provided  by  the  Cor- 
poration. 

The  salary  will  be  at  the  rate  of  £2  per  week,-risiug 
by  lour  annual  increments  to  a  maximum  of  £2  LOs. 
per  week. 

Forms  of  application  and  list  of  duties  can  be  had 
on  application  to  the  undersigned,  to  whom  the  same 
must   be  returned   not  later  than   noon   on   the   24th 
inst.,  marked   outside.  "Outdoor  Foreman." 
S.  C.  BAGGOTT, 

Borough  Surveyor, 


Town    Hall. 

April   10,   1913. 


(3G3) 


\riur,  18.  1913. 


AND    COUNTY    ENGINEER. 
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JJLABY    RURAL    DISTRICT    COUNCIL. 
BLABY   AND    WHETSTONE   JOINT   COMMITTEE. 


SEWAGE  FARM  ATTENDANT. 

The  above  Committee  invite  applications  for  the 
position  of  Farm  Attendant  at  their  Farm  at  Whet- 
stone. 

Candidates  must  have  had  practical  experience  in 
the  management  of  Gas  Engines,  Shone's  Pneumatic 
Ejectors,  the  management  of  Irrigation  Areas,  and 
must  he  able  to  do  all  running  repairs. 

\ ■■(•    not   to   exceed   40.    Wages,   30s.    per    week. 

The  person  appointed  will  be  required  to  devote 
the  whole  of  his  time  to  the  service  of  the  council, 
and  must  be  prepared  to  enter  upon  his  duties  within 
cue  month  of  his  being  appointed. 

The  appointment  will  be  held  subject  to  one 
month's  notice  on  either  side. 

Selected   candidates   will   have   notice   to   attend   a 

i iting  of  the  Committee,   and    third-class   railway 

fare  will  be  allowed. 

Applications,  stating  age,  with  full  particulars  of 
qualifications  and  experience,  accompanied  by  copies 
of  two  recent  testimonials,  to  be  sent  to  the  under- 
signed, endorsed  "Farm  Attendant."  on  or  before 
the  23rd  day  of  April.  1913. 

Canvassing  is  strictly  prohibited. 

B.  A.  SHIRES. 

Clerk   to  the  Council. 

i   Friar-lane, 
Leicester. 

April  8,  1913. 


(348) 


pITY  OF  COVENTRY. 

^        CHIEF   ENGINEERING    ASSISTANT. 

The  Corporation  of  the  City  of  Coventry  are  pre- 
pared to  receive  applications  for  the  position  of  Chief 
Engineering  Assistant  in  the  office  of  the  City  EJngi- 
i   and  Surveyor. 

Candidates  must  be  thoroughly  qualified  persons, 
between  the  ages  of  28  and  40,  and    must    have  had 


experience  in  important  general  works  of  a  municipal 
engineer's  office ;   none  others  need  apply. 

The  salary  will  be  at  the  rate  of  £200  per  annum. 
Applications,  in  candidate's  own  handwriting,  stating 
age.  full  details  of  experience,  past  and  present  em- 
ployment, accompanied  by  copies  of  not  more  than 
three  recent  testimonials  (which  will  not  be  returned), 
and  endorsed  "  Chief  Engineering  Assistant,"  to  be 
sent  to  the  undersigned  not  later  than  Mondav,  the 
21st  April,  1913. 

Canvassing,  directly  or  indirectly,  will  be  deemed 
a  disqualification. 

J.    E.    SWINDLEHURST,   m.inst.ce., 

City  Engineer  and  Surveyor. 
St.   Mary's  Hall, 
Coventry. 

April  3,   19)3.  (333) 

pOUNTY    BOROUGH    OF    BIRKENHEAD. 

\J  The  Corporation  of  Birkenhead  invite  Applica- 
tions for  the  position  of  Junior  Engineering  Assistant 
in  the  Borough  Engineer  and  Surveyor's  Depart- 
ment, at  a  salary  of  £100  per  annum,  rising  by  annual 
increments  of  £5  to  £110  per  annum. 

Candidates  must  have  had  experience  in  a.  Muni- 
cipal Engineer's  Office,  and  be  not  less  than  21  years 
nor  more  than  25  years  of  age. 

Preference  will  be  given  to  candidates  who  have 
passed  Studentship  Examination  of  Institution  of 
Civil  Engineers  or  similar  examination. 

Applications,  in  Candidate's  own  handwriting, 
stating  age  and  experience,  and  accompanied  by 
copies  of  not  more  than  three  recent  testimonials, 
sealed  nnd  endorsed  "Junior  Assistant,  Surveyor's 
Department,"  must  be  delivered  at  the  Office  of  Mr. 
Chas.  Browmidge,  m.inst.ce..  Borough  Engineer 
and  Surveyor,  Town  HalJ.  Birkenhead,  by  12  noon 
on  Saturday,  the  26th  April,  1913. 

Canvassing  will   be   deemed  a  disqualification. 

Borough  Engineer  and  Surveyor's  Office, 
Town  Hall,  Birkenhead. 

April  10,  1913.  (362) 


Have  you  Seen 


c 


OUR 


STEEL    SHEET    PILING 
PILE  DRIVING  PLANT 


AND 


LAW  STEEL  CENTERING 

AT     THE 

Building  Trades   Exhibition,   Olympia, 

APRIL     12th     to     26th. 


IF  NOT,  DON'T  DELAY. 

THE    BRITISH  STEEL  PILING  CO., 


TELEPHONES— 
1414    Avenue. 
1414    Central. 


DOCK      HOUSE,     BILLITER     STREET,        t 
LONDON,     E.C. 


EI.EGRAMS— 

"  Gramercy,  London." 
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EVON    COUNTY    COUNCIL. 


MAIN  ROADS. 


No.   1   DIVISION. 
A  temporary  assistant  is  required  immediately  for 
reconstruction  work    by  direct   control    of    about    12 
miles  of  road.    Salary,  £3  3s.  per  week;  the  work  will 
..ccupy  not  less    than    twelve    months.      Applicants 
must  be  competent  surveyors  who  have  had  experi- 
ence in  road  construction  by  modern  methods,  and  be 
accustomed  to  the  management  of  men.    Preference 
v  ill  l^e  given  to  a  motor  cyclist. 
A    junior  temporary   assistant   is  required   for   the 
'  work  of  the  office.    Salary,   e2  2s.  per  week. 
Applicants  must  be  able  to  survey,  take  levels,  and 
ire  drawings  and  tracings. 
Applications,  in  candidate's  own  handwritin 
dorsed  "Assistants."  and   accompanied   by  copies  of 
not   more  than   three  recent  testimonials,   should  be 
received  by  the  undersigned  on  or   before   Monday, 
the  28th  April,  1913. 

EDWARD  STEAD,  assoc.m.inst.c.e., 
Comity  Surveyor, 

No.   1  Division. 
Barnstaple. 

April  14.   1913. (3<2) 

r^NG-INEER  AND  SURVEYOR,  South  of 
*-J  England,  has  vacancy  for  Pupil.  Large  sewer- 
age scheme  projected  .—Box  1,238,  office  of  The 
Stxbvbyob,  24  Bride-Jane,  Fleetwfttraet,  London,  E.G. 


ENGINEER  AND  SURVEYOR  to  large  Urban 
*^  District  requires  the   Services  for   six   months  of 
,    Uioroughly  .qualified  and  efficient    Vssi  tant.    Salary 
E2  2.--.  per  week. 
Apply,   with   copies   of   three    testimonials,    to   Box 
iffice  of   The   Surveyor,   24    Bride-lane,   Fleet- 
London.  E.G.  (360) 


APPOINTMENTS    WANTED. 


J5 

•  emporarv  post  immediately,  preferably  under  County 
Surveyor!    Highest  references.      Personally  known  to 
Editor  of  The   Surveyor.— Box  1,236.  office  of  The 
yob.  24  Bride-lane,  Fleet-street.  E.C. 


REPRESENTATIVE,  with  good  connection  in 
London  and  districts  with  Surveyors,  Architects 
BuildeTS,  Plumber.-.  Builders'  Merchants,  and  H.M. 
Government,  desire-  re-engagement.    -W.  J.  B.,  6  Olon- 

iii  ■l-va-l,  Fnlham. 


COMPETITIONS     OPEN. 


BOROUGH   OF   CHEPPING   WYCOMBE. 
TOWN -PI  COMPETITION. 

ioration     invito    competitive    designs    for 
and  an  area  immediately 
ing. 
iums  oi  £25,  £10  and  £5  are  off<  red  for  designs 

Particulars  and  copy  of  plan   iflay   be  obtained   at 
ough  Surveyor's  Office  on  payment  of  >: 
of  El,  which  "'ill  '  m  receipt  of  a  bonA-ftdt 

Designs,    endorsed   "Town-Planning  Competition." 
ered    it    '       Town  Hall.  High   Wycombe, 
not   later  than   noon  on   the  first  day  of  Beptember, 
1913. 

T.   J     RU8HBEOOKE, 

Borough  Surveyor. 
High  Wycombe. 

April,  1913.  (357) 


TENDERS    WANTED. 

BOROUGH    "I     PENZAN<  B 
Tenders  are  invited  for  deepening  the  entrance 
lo  the  Penzance  Harbour  and  Dock. 

lication,  Plans,  Sections  and  all  necessary  in- 
mi  be  obtained  by  Contractors  on  applica- 
tive  Borough   Engineer,   Mr.   Frank   Latham, 
i.c.E.i.,  Public  Buildings,  Penzance. 
Sealed    and   endorsed    Tenders   to    be    delivered    to 
tlio  undersigned  on  or  before  the  24th   instant. 


The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

T.  H.  COENISH, 

Town  Clerk. 
Town  Clerk's  Department, 
Public   Buildings, 
Penzance. 

April  10,  1918.  (358) 

BOROUGH     OF     MIDDLETON. 
The  Corporation  of  Middleton  require  Tenders 
tor  the  surfacing  of  the  Carriageway  in  Rectory-street, 
Middleton,  with  Tar-macadam.  PJoemac,  Pitchmac  or 
other   bituminous   materials. 
\.va  about  1.980  ,sq.  yds. 

Further  particulars  may  be  had  from  Mr.  V.V.   Wel- 
i. uin.    Borough  Surveyor.  Town  Hall,  Middleton. 

Tenders   to   be   sent   in    official   envelop 
to   the   Chairman   of   the   Surveyor's  Committee     ail 
lo  lie  delivered  at  my  office  not  later  than  April  29tn 
FREDERT  C  K    RNTWI STLE . 

Town   Clerk. 
Town  Hall. 

Middleton.  (376) 


Where  to  stay  during  the   Building   Trades  Exhibition 


at  Qiympia. 


1 


Established   1885. 


TURNER'S  HOTEL 


MAIN    ROAD    SURVEYOR,    well  up    in   tar-   |  " 
painting,   tarmac    and    ordinary  work,    desires   j    __ 


li 


i  First-Class  Temperance), 
73-76   Guilford  Street,    London,   W.C. 

Oi  i    Minute  from  Russell  Square  Tithe  Station.) 
modatiou  for  100  Guests.    Central  for  Busi- 
less,  Shops,  and  Theatrfs.    Electric  Light     Njpht 
Porters.     Tel.  2820  Central. 
BED,     BREAKFAST     and 
.     .     ATTENDANCE    from 


5/- 


SYDNEY  TO  MELBOURNE 
RELIABILITY  TRIAL. 


Organised  by  the  Automobile  Club  of  Australasia. 

RESULT 

Recei  ed  by  Cablegram  April  3rd. 

ONLY    TWO    TALBOT    CARS    COMPETING 
PLACED  FIRST  AND  SECOND. 

Winning  Talbot  wa  1  awarded: 

Maximum  points  for  RELl  ABILITY, 

,.  hill  climbing, 

,,    Pd-TROL  ECONOMY. 


NCIBLEL 


fi( 


The  lirrt  Car  in  the  world  to  cover  100  miles  in  one  hour 


Catalogue  on  request. 

CLEMENT    TALBOT,    LIMITED, 


Automobile  Designers  auj  Engineers, 
BARLBY  ROAD,  LADBR.OKE  GROVE,  LONOO 


nl 
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Minutes  of  Proceedings. 


Street  Lighting. 


During  recent  years  a  funda- 
mental change  has  come  over  the 
question  of  public  lighting.  The  introduction  of 
vastly  improved  gas  and  electric  lamps  has  not  only 
raised  the  standard  of  lighting  indoors,  but  has  also 
in  large  measure  influenced  the  public  mind  with 
regard  to  the  lighting  of  the  streets,  and  the  enter- 
prise of  shopkeepers  in  providing  lavish  and  too 
often  glaring  displays  of  light  inside  and  outside 
!  heir  windows  has  not  been  without  effect  in 
accentuating  the  dimness  of  the  adjoining  streets. 
Another  factor  of  great  weight  is  the  remarkable 
acceleration  of  traffic  resulting  from  the  development 
uf  the  motor  vehicle,  which  has  rendered  better 
lighting  of  the  roadways  an  absolute  necessity. 
These  considerations,  together  with  the  keen  and 
level  competition  between  the  two  rivals,  gas  and 
electricity,  have  revealed  the  urgent  need  for  new 
and  definite  criteria  of  efficiency  in  public  lighting. 
and  led  to  the  formation  of  a  joint  committee, 
nearly  two  years  ago,  to  formulate  a  specification  of 
general  applicability  to  govern  the  conditions  and 
to  standardise  the  methods  of  measurement  to  be 
adopted  in  street  lighting  contracts.  The  Institu- 
tions of  Municipal  and  County  Engineers,  Electrical 
Engineers,  and  (las  Engineers  were  all  represented 
on  the  committee,  as  well  as  the  Illuminating 
Engineering  Society,  which,  .like  the  municipal 
body,  was  considered  impartial  and  open-minded. 
A  draft  specification  was  drawn  up  last  year,  and 
exhaustively  discussed,  but  unfortunately  at  the 
outset  the  committee  failed  to  reach  agreement  on  a 
crucial  point — namely,  whether  the  critei^ion  of 
adequate  lighting  should  be  the  illumination  of  the 
roadway  or  the  candle-power  of  the  lamps  employed. 
This  question  still  remains  a  stumbling-block  in 
the  way  of  a  final  settlement,  for,  although  the  other 
bodies  by  a  large  majority  are  in  favour  of  the 
illumination  standard,  the  representatives  of  the 
Institution  of  Gas  Engineeis  hold  out  manfully  for 
the  candle-power  standard. 

In  order  to  thrash  out  the  question  coram  publico, 
a  paper  was  presented  by  Mr.  A.  P.  Trotter,  one  of 
the  foremost  authorities  on  the  subject,  before  the 
Illuminating  Engineering  Society  last  week,  and 
the  matter  was  debated  at  length,  without,  however, 
a  conclusion  being  arrived  at.  The  discussion  will 
be  resumed  on  Tuesday  next  week.  It  was  very  un- 
fortunate that  the  Institution  of  Gas  Engineers  was 
very  inadequately  represented,  in  point  of  numbers, 
on  the  joint  committee,  as  the  advocates  of  the 
candle-power  standard  were  thus  in  a  small  minority 


throughout  the  deliberations ;  but  they  have  the 
opportunity  to  present  their  views  fully  during  the 
discussion  on  the  paper,  and  intend  to  take  full 
advantage  of  it.  As  regards  the  merits  of  the  ques- 
tion, which  were  ably  expounded  by  Mr.  Trotter,  it 
certainly  would  seem  that  what  the  public  really 
wants  is  illumination,  and  that  the  candle-power  of 
the  lamps  by  which  it  is  produced  is  a  matter 
wholly  beside  the  mark  ;  but  there  are  undoubtedly 
certain  considerations  which  tend  in  the  opposite 
sense — for  instance,  some  say  that  the  illumination 
on  a  horizontal  plane  is  no  measure  at  all  of  the 
effectiveness  of  a  system  of  lighting  in  preventing 
collisions  between  the  users  of  the  roads.  We  shall 
not  attempt  the  formidable  task  of  summarising  the 
aiguments  advanced  on  either  side,  but  one  fact 
brought  out  by  Mr.  Trotter  seems  to  us  to  be  of  con- 
siderable significance  ;  in  the  course  of  the  investiga- 
tions, the  municipal  engineer  members  of  the 
committee  (Messrs.  G.  F.  Carter,  Croydon  ;  T.  W.  A. 
Hayward,  Battersea  ;  G.  B.  B.  Newton,  Paddington  ; 
and  Norman  Scorgie,  Hackney)  perambulated 
certain  streets,  and  classified  their  illumination 
under  three  heads ;  afterwards  the  photometrists 
measured  the  minimum  illumination  in  the  same 
streets,  and  it  was  found  that .in  every  instance  the 
measurements  placed  the  respective  streets  in  the 
same  classes  as  the  surveyors  had  placed  them  in  by 
eye.  This  appears  to  bear  out  the  contention  that 
experienced  men  judge  of  street  lighting,  consciously 
or  unconsciously,  by  the  minimum  illumination  on 
the  roadway,  and  it  will  be  difficult  to  avoid  the 
natural  deduction  from  this  unexpected  result. 


The  Surveyors' 

institution 

and  its 

Examinations. 

recently    took 


The  increasing  respect  in  which 
the  Surveyors'  Institution  is  held 
is  evidenced  by  the  steady  and 
continuous  growth  in  its  member- 
ship. At  the  examinations  which 
place  the  number  of  candidates 
reached  the  exceptional  figure  of  about  1,400. 
Doubtless  this  will  be  found  to  be  practically  the 
high-water  mark,  for  the  reason  that  there  has  been 
something  in  the  nature  of  a  stampede  on  the  part 
of  would-be  members  to  obtain  their  qualification 
before  the  coming  into  force  of  the  new  regulations 
next  year.  Hitherto  it  has  been  possible  to  obtain 
the  right  to  nomination  for  election  as  professional 
associate,  given  the  necessary  practical  experience, 
by  passing  a  single  examination,  there  being  then 
a  further  examination  to  qualify  for  the  fellowship 
class.      Under    the    new     regulations    it    will     be 
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necessary  for  a  candidate  to  pass  both  these  examina- 
tions before  he  is  allowed  to  go  forward  for  election 
as  professional  associate,  and  promotion  to  the 
fellowship  will  be  governed  solely  by  increased 
practical  experience  ;  and  there  will  be  no  further 
examination  in  regard  to  this  class.  The  regula- 
tions as  to  the  preliminary  examination  will  remain 
unaltered  ;  this  will  still  continue  to  be  an  optional 
test,  and  those  who  by  passing  it  are  enabled  to 
become  students  of  the  institution  will  be  allowed, 
as  has  for  Ion?  been  the  case,  a  little  advantage,  as 
compared  witli  non-students,  in  the  matter  of  the 
percentage  of  marks  required  to  constitute  a  pass 
in  the  intermediate  examination. 

The  effect  of  the  new  regulations  in  regard  to  the 
obtaining  of  the  professional  associateship  will 
undoubtedly  be  to  raise  the  value  of  this  qualifica- 
tion to  a  very  considerable  extent.  This  will  be  to  the 
benefit  of  the  existing  members,  and  doubtless  also  to 
the  profession  as  a  whole.  The  institution  has  now 
attained  such  a  powerful  position  that  it  can  afford 
to  stiffen  up  the  conditions  of  future  membership 
without  very  much  fear  of  a  decrease  in  the  annual 
number  of  new  members.  The  type  of  person,  how- 
ever, who  habitually  sees  in  any  stiffening  up  of 
professional  qualifications  an  attempt  to  keep  down 
the  younger  men  may  be  inclined  to  descry  the 
customary  cloven  hoof.  But  nothing  could  be 
more  far  removed  from  the  truth .  The  movement, 
having  as  its  object  the  improvement  of  the  status 
of  the  professional  associate  class,  originated  with 
the  younger  members  of  the  institution,  and  it  was 
some  little  time  before  the  governing  body  could  be 
brought  to  see  things  in  the  same  light.  The 
principal  argument  in  favour  of  the  alteration  was 
the  anomalous  position  of  a  large  number  of  the 
professional  associates  who  had  passed  the  examina- 
tion qualifying  for  nomination  to  the  fellowship,  but 
who  had  not  obtained  the  very  considerable  amount 
of  experience  which  would  enable  them  to  become 
elected  as  fellows.  Under  the  old  regulations  such 
men  often  had  for  many  years  nothing  to  show  for 
the  trouble  taken  in  working  for  and  passing  the 
final  examination.  Under  the  new  scheme  the  pro- 
fessional associateship  will  become  a  much  higher 
qualification  than  has  hitherto  been  the  case,  and 
there  will  not  be  the  same  heartburnings  in  the  case 
of  members  who,  for  reasons  beneficial  in  the  long 
run  both  to  themselves  and  the  profession,  are  kept 
for  some  years  in  the  subordinate  class,  pending  the 
obtaining  of  greater  experience. 

*  •::■  * 

In  our  issue  of    March   11th 
Tlie  Country  wg  gave  some  particulars  relat- 

Victoria?  Australia.  j?S  *°  th*  personnel  of  the 
Country  .Roads  Hoard  ot  the 
State  of  Victoria.  For  the  present  issue  we  have 
prepared  a  summary  of  some  of  the  main  pro- 
visions of  the  Act  itself,  with  running  comment 
upon  the  possible  effect  of  these  provisions  as  sug- 
gested by  experience  of  highway  administration  in 
different"  countries.  The  Act  clothes  the  board 
with  very  wide  powers  for  the  carrying  out  of 
duties  of  a  very  important  nature.  It  must  not  be 
supposed  that  the  Country  Roads  Board  of  Victoria 
is  merely  a  body  which  to  some  extent  combines  the 
duties  and  powers  of  our  own  Road  Board  and  those 
of  the  very  different  bodies  which  are  appointed  in 
American  States.  It  is  true  that  as  a  central  intelli- 
gence department  the  Country  Roads  Board  of 
Victoria  will  play  a  part  similar  to  that  played  in 
this  respect  by  a  highway  commission  in  an  American 
State.  On  the  other  hand  it  has  with  regard  to  the 
construction  of  roads  some  of  the  powers  of  our 
own  Road  Board.  The  latter,  however,  are  small 
indeed  when  compared  with  those  of  the  Victorian 
Department.  The  single  fact  that  the  Country 
Roads  Board  is  itself,  with  the  approval  of  the 
Governor  in  Council,  the  authority  charged  with 
the  duty  of  deciding  which  roads  are  to  be  main 
roads,  places  it  in  an  administrative  position  alto- 
gether superior  to   that  of  our    own    Road   Board. 


Besides  this,  the  Country  Roads  Board  of  Victoria 
has  the  very  important  power  of  carrying  out 
works  the  cost  of  which  will  be  partly  allocated  to 
the  local  authorities  concerned,  and  not  only,  be  it 
noted,  to  those  authorities  through  whose  admini- 
strative areas  the  roads  in  question  pass,  but  also 
such  authorities  as  may  benefit,  or  may  in  the 
opinion  of  the  board  be  expected  to  benefit,  by  the 
works  carried  out.  It  will  thus  be  seen  that  what 
has  been  created  is  in  effect  a  department  of  State 
consisting  essentially  of  the  Minister  of  Public 
Works,  the  chairman  of  the  Roads  Board,  two 
other  members  of  the  Roads  Board,  and,  further,  all 
officers  and  employees  of  the  Public  Works  Depart- 
ment whose  services  may  be  placed  at  the  disposal 
of  the  board.  This  is  a  very  important  point,  for 
it  is  one  thing  to  start  work  on  fresh  ground  and 
would  be  quite  another  thing  to  begin  that  work 
with  the  necessity  for  creating  not  only  an  organisa- 
tion of  personnel  and  procedure,  but  also  that 
general  comprehension  of  the  spirit  of  co-operation 
proper  to  the  carrying  out  of  public  works  which  is 
already  in  existence  in  the  State  of  Victoria  as  the 
result  of  the  many  years'  working  of  the  Public 
Works  Department. 

Since  we  have  interspersed  our  summary  of  the 
chief  provisions  of  this  Act  with  running  comment 
of  our  own,  we  need  not  further  discuss  those  pro- 
visions on  this  page,  but  it  may  be  pointed  out  here 
that  last  year  the  New  South  Wales  State  Parlia- 
ment tried  to  pass  a  similar  Bill,  but  failed  mainly 
owing  to  the  opposition  of  the  Shire  Councils.  Now, 
however,  that  the  Victorian  Act  has  been  passed,  it 
seems  very  likely  that  this  Bill  will,  perhaps  in  an 
amended  form,  be  introduced  into  the  next  session  of 
the  New  South  Wales  Parliament. 


Esta*e  At  a  meeting  of  the  Surveyors' 

Development      Institution  on  Monday   evening 

and  the  a  very  interesting  paper  on  "  Site 

Finance  (1909-10)  Jalue  P^uctions  for  Construe- 

«-+    -miA  tion    ot    and    Appropriation    ot 

Act,    1910.  T        ,    c        T>j"  j    u 

Land  for  Roads      was  read   by 

Mr.  Richard  G.  G.  Reed.  It  will  be  remembered 
that,  in  order  to  arrive  at  the  "  assessable  site 
value,"  the  Act  provides  for  certain  deductions  to 
be  made  from  the  total  value  of  land.  In  the 
ordinary  case  of  an  estate  developed  by  the  con- 
struction of  roads  the  deductions  to  be  made  fall 
under  two  heads — namely,  (a)  any  part  of  the  total 
value  which  is  proved  to  the  commissioners  to  be 
directly  attributable  to  the  works  executed,  and 
(b)  any  part  of  the  total  value  which  is  proved  to 
the  commissioners  to  be  directly  attributable  to 
the  appropriation  of  any  land  for  the  purpose  of 
the  roads.  It  was  pointed  out  by  Mr.  Reed  that 
the  official  view  appears  to  be  that  in  the  ordinary 
case  of  roads  developing  an  estate  the  deduction 
due  to  (a)  is  equivalent  to  the  actual  amount  ex- 
pended, while  that  due  to  (b)  is  nil.  But  the  cor- 
rectness of  this  interpretation  is  open  to  consider- 
able doubt.  If  the  Act  had  contemplated  a  deduc- 
tion equal  to  the  actual  amount  expended,  nothing 
would  have  been  easier  than  for  it  to  have  said  so. 
Mr.  Reed  expressed  the  opinion  that  deduction 
(a)  is  to  be  calculated  from  the  difference  between 
the  value  of  the  land  immediately  before  the  roads 
were  made  and  its  value  immediately  after.  Sub- 
ject to  this,  however :  That  if  the  total  value  should 
vary  with  the  effluxion  of  time,  the  deduction 
should  not  be  considered  as  a  fixed  sum  ascertained 
once  for  all  when  the  roads  were  made,  but  that  it, 
too,  should  be  considered  as  varying  from  time  to 
time  in  proportion  to  the  fluctuations  in  the  total 
value  of  the  land.  In  those  cases — and  they  are 
very  many — in  which  it  is  impossible  for  the  valuer 
to  ascertain  the  necessary  data  for  a  scientific 
valuation  Mr.  Reed  suggested  an  average  deduc- 
tion of  50  per  cent.  The  problems  which  are 
raised  by  the  Act  are  so  many  and  so  complex,  and 
they  affect  the  business  of  surveyors  so  closely,  that 
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any  opportunity  for  their  discussion  should  be 
eagerly  seized.  Mr.  Reed's  paper  was  an  able  con- 
tribution towards  the  solution  of  an  intricate 
question. 

*  *  * 

A  Presidential  .  The  inaugural  address  de- 
livered by  Sir  H.  Frederick 
Donaldson,  k.c.b.,  on  Friday  last, 
as  president  of  the  Institution  of  Mechanical  Engi- 
neers was  mainly  concerned  with  emphasising  the 
need  for  efficiency  on  the  part  of  the  individual 
engineer  in  view  of  the  very  keen  international 
competition  of  the  present  day.  In  referring  to  the 
recent  establishment  of  examinations  by  the  insti- 
tution, the  new  president  pointed  out  that  the 
introduction  of  these  educational  tests  should  not 
only  have  the  effect  of  raising  the  average  standard 
of  training  and  scientific  attainment,  but  that  it 
ought  at  the  same  time  to  improve  the  professional 
status  of  the  members  of  the  institution.  In  deal- 
ing with  such  a  subject,  Sir  Frederick  was  bound 
to  refer  to  the  vexed  question  of  the  relative 
importance  of  the  theoretical  and  practical  sides  of 
the  training  of  an  engineer  ;  and  in  this  connection 
we  specially  commend  to  the  attention  of  our 
younger  readers  the  emphasis  which  he  laid  upon 
the  importance  of  acquiring  an  extended  practical 
experience,  even  at  the  cost  of  a  temporary 
shortening  of  salary.  Although  these  observations 
were  made  in  regard  to  mechanical  engineering, 
they  are,  in  our  view,  even  more  applicable  to 
young  municipal  engineers,  by  whom  they  are 
worthy  of  the  most  careful  consideration. 

In  the  course  of  his  address,  Sir  Frederick 
Donaldson  referred  to  two  desiderata  for  meeting 
foreign  competition — namely,  (a)  our  quality  of 
output  should  continue  to  be  superior  to  that  cf 
our  competitors,  and  (b)  our  selling  prices  should 
be  if  possible  actually,  but  at  any  rate  relatively, 
lower  than  theirs.  It  will  at  once  be  seen  that 
this  involves  not  only  the  best  appliances  and 
highly  trained  engineers,  but  also  skilled  organisa- 
tion, so  as  to  avoid  all  waste  of  material  or  energy 
in  production.  In  order  that  this  high  standard 
may  be  achieved  it  is  absolutely  necessary  that  con- 
siderable sums  shall  be  expended  in  experimental 
and  research  work,  and  to  enable  this  to  be  done 
on  broad  lines  Sir  Frederick  advocated  the  estab- 
lishment of  a  Central  Engineering  Research  Com- 
mittee, to  be  supported  by  the  various  professional 
societies  and  institutions. 


The  Conference 
at  Olympia. 


The  attendance  at  The 
Surveyor  conference  held  at 
Olympia  last  Saturday  was  both 
large  and  representative  in  its  character,  and  the 
constitution  of  the  meeting  was  such  as  to  direct  the 
attention  of  all  road  surveyors  to  the  opinions  ex- 
pressed and  the  conclusions  arrived  at.  The  pro- 
ceedings of  such  a  conference,  presided  over  by  Sir 
George  Gibb,  who  is  recognised  as  one  of  the  fore- 
most administrators  of  the  present  day,  are  to  be 
reckoned  with  in  their  bearing  upon  the  problems 
with  which  road  surveyors  are  faced  in  view  of  further 
developments  which  may  be  expected  to  take  place 
in  the  near  future.  With  respect  to  such  changes 
as  are  now  imminent,  Sir  George  Gibb's  opening 
i*emarks  should  be  read  with  close  attention,  and 
surveyors  should  make  up  their  minds  to  some 
course  of  action  which  will  ensure  that  due  regard 
will  be  paid  to  their  interests  in  the  future.  Those 
who  took  part  in  the  discussions  on  the  five  propo- 
sitions submitted  are  to  be  congratulated  on  the 
high  intellectual  and  professional  level  on  which 
the  proceedings  were  conducted,  as  well  as  upon 
the  definiteness  of  the  conclusions  arrived  at,  and 
we  would  only  add  that  if  there  be  among  those 
who  were  unable  to  attend  the  conference  any  who 
may  be  desirous  of  expressing  their  views  on  the 
matters  which  came  before  the  conference,  they 
are  heartily  welcome  to  the  use  of  our  corre- 
spondence columns. 


A  Liskeard 
Appointment. 


The  members  of  the  Liskeard 
Rural  District  Council  have  been 
opportunely  taught  the  lesson  that 
there  are  two  sides  to  the  question  of  economy  so  far 
as  salaries  are  concerned — one  which  concerns  them- 
selves and  another  which  concerns  the  official.  To 
the  office  of  highway  surveyor  for  the  North  district 
they  decided  to  appoint  Mr.  W.  L.  B.  Smale,  assist- 
ant surveyor  to  the  St.  Thomas  Rural  District 
Council,  at  a  salary  of  £100  a  year.  Mr.  Smale, 
however,  refused  the  offer  on  the  ground  that  the 
salary  was  insufficient.  Then  they  sought  to  effect 
a  compromise  by  appointing  a  younger  man,  to  whom 
£100  a  year  would  presumably  be  more  acceptable, 
but  the  county  council  refused  their  sanction.  When 
the  matter  again  came  before  the  rural  council  on 
Saturday  Mr.  F.  Williams  described  the  salary  of 
£100  and  travelling  expenses  as  "not  a  living  wage." 
The  clerk  explained  that  the  official  would  have  the 
spending  of  £4,000  per  quarter,  and  added  that 
"the  very  minimum  they  should  pay  a  man  who 
would  have  to  keep  a  motor-bicycle  should  be  £120 
a  year."  So  Mr.  Smale  is  to  be  invited  to  reconsider 
his  refusal  and  accept  the  appointment  at  the  revised 
salary  of  £120.  The  ruling  passion  for  economy  is 
strong  in  the  worthy  councillors.  It  will  be  noted 
that  they  have  refused  to  improve  upon  the  figure 
which  their  own  chief  officer  described  with  justice 
and  accuracy  as  "  the  very  minimum." 


Paint  for 
Ironwork. 


The  protection  of  ironwork  by 
paint  is  one  of  those  matters  of 
detail  for  which  engineers  are 
responsible,  but  to  which  they  do  not  always  per- 
haps devote  so  much  attention  as  its  importance 
demands.  In  another  place  will  be  found  an  article 
dealing  with  this  subject  from  the  pen  of  Mr.  G. 
Basil  Barham,  a.m.i.e.e.,  in  which  he  discusses  the 
real  functions  of  a  coating  of  paint  on  metal  work, 
and  the  possible  effects  of  the  various  ingredients. 
His  conclusion  as  to  the  ideal  paint  for  use  on 
metal  work  exposed  to  varying  atmospheric  condi- 
tions is  that  it  must  have  as  a  pigment  some  sub- 
stance or  combination  of  substances  that  will  amal- 
gamate with  the  vehicle  employed  so  thoroughly 
that  when  spread  over  the  surface  which  is  to  be 
treated  a  tough,  flexible,  leathery  skin  shall  be 
formed  which  is  indifferent  to  either  chemical  or 
electrical  action.  How  is  this  ideal  to  be  attained  '. 
It  excludes  the  use  of  many  of  the  more  ordinary 
ingredients,  and  leads  to  the  conclusion  that  the 
engineer  must  not  only  abandon  entirely  the  older 
forms  of  paints,  but  will  be  forced  to  pay  attention 
to  the  claims  of  the  specialist  paint  firms  who  have 
given  close  and  serious  attention  to  the  special  re- 
quirements of  paint  for  metal  work.  Mr.  Bar- 
ham's  article  will  be  found  to  contain  much  useful 
information  of  a  practical  character. 
*  *  * 

The  House  of  Lords  have  just 
Ad  Medium  Filum.  decided  a  rather  curious  point 
arising  from  the  legal  presump- 
tion that,  in  the  absence  of  evidence  to  the  con- 
trary, the  soil  of  a  highway,  ad  medium  filum 
viae,  belongs  to  the  owner  of  the  adjoining  property. 
The  question  to  be  determined  was  whether,  when 
the  land  tax  payable  in  respect  of  premises  adjoin- 
ing a  highway  in  the  City  of  London  has  been 
redeemed,  it  has  also  been  redeemed  in  respect  of 
the  soil  of  the  highway ;  and  the  point  was  a  sub- 
stantial one,  inasmuch  as  a  tube  railway  had  been 
constructed  beneath  the  road  under  discussion. 
Mr.  Justice  Swinfen  Eady  held  that  the  redemp- 
tion of  the  tax  on  the  half  of  the  public  street  could 
not  be  presumed  so  as  to  confer  future  exemption. 
This  decision  was,  however,  reversed  by  a  majority 
of  the  Court  of  Appeal,  and  their  judgment  was 
confirmed  by  the  House  of  Lords.  Of  course,  this 
case  does  not  affect  the  usual  presumption  as  to 
the  ownership  of  the  soil,  nor  the  statutory  vesting 
in  a  local  authority  of  so  much  of  the  surface  of  the 
street  as  is  necessary  to  enable  them  to  carry  out 
their  statutory  duties. 
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THE    SURVEYOR   AND    MUNICIPAL 


April  20,  lillj. 


Municipal  Engineers'  Day  at  Olympia. 

"THE  SURVEYOR"  CONFERENCE:  FULL  REPORT. 


Important  matters  connected  with  highway  engineer- 
ing and  administration  came  in  for  discussion  at  the 
conference,  which,  presided  over  hy  Sir  George  Gibh, 
chairman  of  the  Road  Board,  took  place  at  Olympia  on 
Saturday  afternoon  last.  Although  at  the  commence- 
ment of  "the  proceedings  the  attendance  can  only  be  de- 
scribed as  moderate,  within  the  ensuing  quarter  of  an 
hour  the  commodious  room  in  which  the  gathering  was 
held  was  well  filled,  those  present  including  Sir 
Herbert  Praed,  Colonel  R.  E.  Crompton,  J.  E.  Alders- 
ley  (Earby),  W.  V.  Anderson  (Winchester),  R.  J.  Angel 
(Bermondsey),  C.  R.  Berry  (Westminster),  W.  Bevan 
(Haverfordwest),  H.  D.  Blake  (Westminster),  F.  M. 
Bond  (Westminster),  H.  Percy  Boulnois  (West- 
minster), A.  E.  Brookes  (Cornwall  County),  Reginald 
Brown  (Westminster  and  Southall-Norwood),  J.  G. 
Carey  (Hounslow),  F.  T.  R.  Carter  (Heston  and  Isle- 
worth),  A.  A.  Catchpole  (London),  S.  H.  Chambers 
(Hampton-on-Thames),  Robert  Chart,  junr.  (Croydon 
Rural),  W.  A.  Clarke  (Westminster),  H.  F.  Coales 
(Sunburv-on-Thames),  J.  W.  Cockrill  (Great  Yar- 
mouth)/Richard  Collins  (Enfield),  W.  R.  Collins 
(Enfield),  C.  Fitzroy  Cooper  (Westminster),  P.  C. 
Cowan  (Local  Government  Board,  Ireland),  James  W. 
Croxford  (Brentford),  W.  J.  Dibdin  (Westminster), 
D.  J.  Diver  (Marple,  Cheshire),  S.  R.  Drake  (Leather- 
head),  A.  Dryland  (Surrey  County),  R.  Dudley 
(Lahore,  India),  E.  J.  Elford  (Southend-on-Sea),  W.  B. 
Fairchild  (Cosford),  C.  B.  Fairchild  (Hailsham),  W.  A. 
Farnham  (Foots  Cray),  W.  W.  Gandy  (Eastleigh), 
C.  F.  Gettings  (Worcester),  Robert  Gibson  (Gayton. 
Norfolk),  A.  Gladwell  (Eton  Rural),  W.  H.  Grieves 
(Sutton,  Surrey),  Frank  Grove  (Surrey),  T.  W.  A. 
Hayward  (Battersea),  T.  Henry  (Retford),  T.  W.  E. 
Higgens  (Chelsea),  W.  M.  Hudson  (Chipping  Sodbury), 
R.  H.  Jeffes  (New  Maiden),  T.  T.  Johnson  (Grays), 
Robert  R.  Jones  (Milnrow),  W.  Jones  (Thetford),  W. 
Lionel  Jenkins  (West  Suffolk  County),  R.  J.  Jenkins 
(Portsmouth),  J.  S.  Killick  (Road  Board),  L.  L.  Kropf 
(London),  W.  H.  Lintern  (Malmesbury),  A.  James 
Meeson  (Brentford),  T.  G.  Marriott  (Westminster), 
H.  B.  Marten  (Westminster),  W.  H.  Maxwell  (Tun- 
bridge  Wells),  T.  H.  Negus  (Birmingham),  T.  Orchard 
(Clutton),  A.  E.  Peake  (Essex),  J.  W.  Pearce  (Twicken- 
ham), R.  S.  W.  Perkins  (Isle  of  Ely  County),  W.  B. 
Purser  (Kesteven  County),  R.  Read  (Gloucester),  R. 
H.  Reeves  (Walton-on-the-Naze),  A.  Rodger  (Glasgow), 
W.  A.  Rogerson  (Downham,  Norfolk),  Reginald  Ryves 
(Croydon),  Norman  Scorgie  (Hackney),  G.  N.  Seels 
(New  Maiden),  L.  Seraillier  (London),  C.  Chambers- 
Smith  (Westminster),  J.  E.  Sharpe  (Cheshunt),  W.  E. 
Sharp  (Ludlow),  E.  J.  Silcock  (Westminster  and 
Leeds),  E.  A.  Slater  (Colchester),  L.  J.  Small  (Wood- 
ford Green),  C.  F.  Soanes  (Westminster),  E.  F.  Spur- 
rell  (Holborn),  J.  Sutcliffe  (Deptford),  Charles  Vawser 
(Herts),  H.  T.  Wakelam  (Middlesex  County),  J.  W. 
Walsham  (Peterborough),  Arthur  W.  Ward  (Ports- 
mouth), J.  Wishdown  (Maidstone),  James  A.  Webb 
(Hendon),  Francis  Wood  (Fiilham),  F.  J.  Wood  (East 
Sussex  County),  W.  S.  Woodcock  (Oakham),  and 
J.  Young  (Ayr;. 

0  H  A I  R  MA  N  S  ADDRESS. 
The  Chairman,  in  opening  the  proceedings,  said 
he  was  pleased  to  lake  the  chair  on  that  occasion. 
He  did  not  propose  in  those  preliminary  observa- 
tions to  say  anything  about  the  questions  that 
were  to  be  discussed.  He  would  begin  by  saying 
a  few  general  words  about  the  value  of  this  conference 
to  surveyors.  The  subject  of  road  administration 
was  passing  through  a  critical  stage  of  transition. 
The  public  were  making  new  demands  upon  roads 
and  road  authorities,  and  an  immense  increase  of 
expenditure  upon  the  roads  was  taking  place.  If 
they  regarded  only  the  roads  outside  London  and 
outside  county  boroughs,  which,  of  course,  were  sub- 
ject to  special  conditions,  the  expenditure  in  the 
year  1890  was  £3,000,000.  It  had  now  more  than 
doubled,  and  one  was  bound  to  think  whether  that 
money  was  being  wisely  and  well  spent.  Those  who 
had  studied  the  subject  of  road  organisation  were 
probably  almost  unanimous  in  the  opinion  that  the 
organisation  was  not  adequate  to  meet  the  new  de- 
mai  I  were  a  number  of  very  highly  import- 

ant questions   both   of   administration  and  engineer- 
ing  whi<  ;  '    to   lie   particularly   studied,   and 


he  thought  nothing  but  good  could  come  of  a  con- 
ference of  this  sort,  which  drew  together  men  with 
special  knowledge  and  experience  so  that  they  could 
discuss  subjects  and  formulate  their  views  upon  them. 
Of  course,  the  formulation  of  views  on  a  wide  subject 
like  road  organisation  and  administration  could  be 
best  done  through  the  agency  of  organised  societies. 
He   supposed  most  of  them  were  members  of  some 
society — the  County  Surveyors'  Society  or  the  Insti- 
tution   of    Municipal    and    County    Engineers— and 
societies  of  that  sort  were,  he  thought,  doing  a  most 
desirable  work  throughout  the  country.    Personally, 
he  always  liked  to  see  members  of  a  profession  join- 
ing and   supporting    the    action    of    these    organised 
societies,  but  one  must  remember  also  that  there  was 
a  certain  body  of  unorganised  opinion  which  it  was 
very  desirable  to  ascertain  and  concentrate  upon  a 
subject  of  professional  interest,  and  a  conference  such 
as  this  was  useful  to  that  end.    They  were  no  doubt 
on  the  eve  of  considerable  changes  in  regard  to  road 
organisation.    A  great  step  forward  was  taken  in  1788, 
when  the  county  councils  were  formed,  and  that  step 
was  bound   to  lead  to  very  important  consequences 
in  the  future,  some  of  which  had  already  occurred, 
and    some   of   which    had   yet   to   be    developed    and 
worked  out.    A  good  many  people  thought — rather  he 
would    say   people   who    did    not    think — that    road 
making  was  a  somewhat  simple  and  easy  matter,  but 
he  confessed  the  more  one  looked  at  it  and  studied 
it  the  more  was  one  impressed  with  the  number  of 
very  difficult  questions  which  were  involved.    What 
was  wanted  was  the  application  of  the  scientific  mind 
and  scientific  method  to  questions  of  road  engineer- 
ing, and  he  found,  now  that  he  was  in  touch  with  a 
great  many  chairmen    of    highway  committees    and 
local  authorities,  quite  a  general  opinion  among  them 
that  there  was  great  need  for  more  information  and 
better  technical  guidance  than  was  at  the  disposal 
of  a  certain  percentage  of  highway  authorities.    There 
was  one  point  of  view — a  common  point  of  view  in 
approaching   road    questions — and   that   was   the    all- 
important  aspect  of  finance.    Authorities  were  apt  to 
look  simply  at  the  amount  of  expenditure,  and  any- 
thing that  led  to  increased  expenditure  they  naturally 
shrank  from.     Now  economy  was  very  important,  but 
it   was   a    wrong    starting   point.    One   should    never 
attach   too   much   importance  to   the   question  of  ex- 
penditure  at  the   beginning.    Economy   was  an  end, 
not  a   beginning.    The   beginning   should   always   be 
efficient  work,  and  if  efficient  work  was  secured  then 
economy   would   be   the  result.      He   had  made  just 
those   few  general   remarks,  and   he   would   now   call 
upon   Mr.    Wakelam   to   move  the   first  resolution. 

ORGANISATION    OF    HIGHWAY    ENGINEERING 
DEPARTMENTS. 

Mr.  H.  T.  Wakelam  (Middlesex  County)  proceeded 
to  move  tiie  first  resolution  as  follows:  — 

"That  in  order  to  satisfy  modern  requirements 
in  connection  with  the  maintenance  and  improvement 
of  roads  it  is  essential  that  every  highway  authority 
having  the  charge  of  important  roads  should  possess 
an  efficient  engineering  organisation,  and  that  great 
attention  should  be  paid  to  the  selection,  conditions 
of  employment  and  organisation  under  each  authority 
of  a  thoroughly  trained  and  adequate  engineering 
staff." 

He  stilted  that  as  time  was  short  it  was  his  intention 
to  be  as  brief  as  possible.  There  were  a  number  of 
resolutions  on  the  printed  list,  and  it  was  therefore 
necessary  that  as  little  time  as  possible  should  be 
taken  up  with  this  motion.  Everybody  present,  he 
thought,  would  agree  with  the  terms  of  the  resolution. 
It,  was  well  framed,  it  concisely  set  forth' all  that  it 
was  intended  to  convey,  and  he  was  quite  sure  that 
members  of  the  engineering  profession  would  recog- 
nise its  importance.  If  was  more  necessary  now  than 
hitherto  that  proper  statistics  and  careful  notes 
should  be  kept  in  regard  to  road  maintenance,  and 
also  in  connection  with  road  charges.  As  he  stated 
some  time  ago,  and  he  was  glad  to  hear  Sir  George 
Gibh  confirm  the  statement,  they  were  on  the  fringe 
of  a  new  road  era,  and  it  was  necessary  and  desirable 
that  the  parties  concerned  should  take  all  the  steps 
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they  could  to  provide  themselves  with  efficient  staffs 
of  men  who  were  competent  to  carry  on  the  work 
which  wouid,  no  doubt,  in  the  future  fall  to  their  lot. 
They  wanted  in  road  work  men  of  education  who  were 
trained  to  their  business,  and  it  was  necessary  that 
they  should  have  a  proper  organisation  to  deal  with 
modern  road  requirements.  The  principle  of  road 
construction  was  quite  different  now  to  what  it  was 
even  a  short  time  ago.  The  principles  of  Macadam, 
Telford,  Brindley  and  others  were  altogether  super- 
seded, and  in  the  road  of  the  future  the  principles 
applied  would  become  more  and  more  important  and 
of  a  higher  scientific  nature.  Municipal  authorities 
must  recognise  as  time  went  on  that  engineers  and 
their  staffs  must  be  paid  according  to  the  importance 
of  their  work,  and  he  was  quite  sure  Sir  George  Gibb 
would  be  the  last  man  to  deny  proper  assistance  for 
the  work  municipal  engineers  were  doing.  Personally 
he  should  like  to  see  the  Eoad  Board  giving  a  per- 
centage on  the  amount  expended  towards  the  services 
rendered  by  the  local  officials.  He  never  missel  the 
opportunity  of  advocating  increased  pay  and  increased 
recognition  of  the  officials  engaged  in  this  work,  and 
he  was  glad  to  hear  Sir  George  Gibb  say  that  the 
members  of  the  different  highway  authorities  with 
whom  lie  was  brought  into  contact  recognised  the 
fact  that  it  was  more  necessary  than  ever  to  have 
properly  trained  officials.  He  had  no  hesitation  in 
putting  the  resolution  to  the  meeting,  and  he  was 
quite  sure  it  would  be  accepted  with  acclamation. 

Mr.  W.  B.  Purser  (Kestevsm  County)  seconded  the 
resolution,  and  observed  that  very  few  words  were 
necessary  to  commend  it  to  the  meeting.  He  was 
pleased  to  hear  that  the  organisation  was  to  be  im- 
proved, but  he  thought  it  was  time  that  the  objects 
of  the  organisation  should  be  brought  to  the  attention 
of  the  controlling  authorities — namely,  the  councils 
who  were  called  upon  to  pay  the  money.  They  were 
bound,  he  thought,  to  recognise  the  importance  of 
geographical  position,  for  they  had  to  deal  with 
counties  of  unequal  populations,  and  some  with  a 
high  rating,  while  others  were  mainly  agricultural, 
with  a  long  mileage  of  main  roads  and  a  large  amount 
of  foreign  traffic.  This  traffic  passed  through  the 
main  roads,  and  the  county  derived  little  for  the 
cost  of  maintenance.  It  seemed  to  him  that  in  such 
a  case  the  county  should  be  relieved,  and  that  when 
the  grant  was  made  the  geographical  position  should 
be  considered  more  than  it  had  been  in  the  past.  He 
belonged  to  an  agricultural  county  where  they  had 
a  great  deal  of  traffic  and  very  few  villages  or  towns, 
and  the  county  authorities  felt  they  did  not  get  the 
help  they  ought  to  get  compared  with  others  who  were 
more  fortunately  situated.  The  point  raised  with 
respect  to  organisation  seemed  to  be  one  to  be  carried 
further.  The  text  of  many  of  the  speeches  by  candi- 
dates, in  so  far  as  it  was  intended  for  newspaper 
reading,  was  to  keep  the  rates  down  as  far  as  possible, 
and  in  some  counties  the  trunk  roads  were  kept  in 
a  bad  state  in  order  to  keep  through  traffic  away. 
If  the  position  of  counties  could  be  considered  from 
their  geographical  as  well  as  from  the  rateable  point 
of  view,  and  the  amount  of  foreign  traffic,  it  would 
be  better  for  everybody.  There  was  no  doubt  that  if 
they  could  get  better  construction  of  the  roads  it 
would  be  better  in  the  long  run,  but  when  they 
attempted  to  convey  that  idea  to  a  council  they 
found  that  the  members  had  not  the  same  thought 
for  posterity  as  Sir  George  Gibb.  They  thought  only 
of  the  time  being,  and  that  they  had  to  meet  the 
expenditure.  While  they  could  not  help  recognising 
the  failings  of  local  authorities,  it  must  be  admitted 
that  these  ought  to  get  some  government  help  by  way 
of  contributions.  If  they  could  press  upon  the 
Government  that  if  they  wished  to  see  better  trunk 
roads  they  should  meet  some  of  the  expenditure  of 
the  county  councils,  it  would  be  a  great  step  in  the 
right  direction. 

Mr.  R.  J.  Angel  (Bermondsey)  thought  every  engi- 
neer held  the  opinion  that  he  should  have  an  efficient 
staff,  and  every  council  held  the  same  view  to  some 
extent.  It  seemed  to  him  there  was  an  opportunity 
for  the  Road  Board  to  take  the  same  view  of  muni- 
cipal engineers  and  their  staffs  as  the  Local  Govern- 
ment Boai-d  took  with  regard  to  medical  officers  of 
health  and  sanitary  inspectors  by  contributing  a 
moiety  of  their  salaries.  Medical  officers  and  sani- 
tary inspectors  were  of  such  a  class  as  were  approved 
by  the  Local  Government  Board,  and  were  irremov- 
able without  the  sanction  of  the  board,  and  municipal 
engineers  would  be  glad  if  the  same  conditions  were 
applicable  to  them.     A   great  many  local  authorities 


appointed  the  members  of  their  engineering  staff- 
he  was  not  referring  to  county  or  borough  engineers' 
staffs  but  to  those  of  lesser  grade — from  some  one 
who  probably  had  a  friend  on  the  council,  and  if  it 
could  only  be  brought  home  to  the  various  councils 
that  preferential  treatment  should  not  necessarily  be 
given  to  local  residents,  or  to  people  who  were  well 
known  to  the  council,  but  that  the  appointments 
should  be  thrown  open  and  people  refused  who  can- 
vassed councillors  in  the  way  they  knew  it  was  so 
often  done  in  their  own  boroughs;  if  all  this  was 
stopped  and  the  engineering  staff  supervised  by  the 
Road  Hoard  he  thought  it  would  help  all  the  more 
effectually  to  cany  out  the  terms  of  the  resolution. 
Otherwise  he  confessed  he  did  not  see  how  the  reso- 
lution was  to  be  carried  out. 

Mi-.  A.  Gladwkll  (Eton  Rural)  supported  the  text 
of  the  resolution  in  order  that  he  might  to  some  ex- 
tent disagree  with  the  reasons  given  by  Mr.  Purser 
in  seconding  it.  He  was  entirely  at  issue  with  that 
gentleman  on  the  question  that  the  Road  Board,  or 
any  contributing  authority,  should  have  regard  to 
geographical  position.  He  would  rather  urge  the 
point  that  geographical  position  was  a  secondary 
matter;  the  actual  traffic  passing  over  the  roads,  or 
any  part  of  the  district,  was  of  far  more  importance. 
And  this  brought  him  to  the  point  he  had  urged  for 
many  years— viz.,  that  until  a  comprehensive  classi- 
fication of  the  roads  of  the  country  in  relation  to 
their  traffic  importance,  quite  apart  from  their  geo- 
graphical situation,  was  undertaken — no  serious  ad- 
vance would  be  made  on  the  question  of  administra- 
tion from  the  contributing  point  of  view.  They  had 
a  Government  authority  set  up  which  had  power  to 
make  grants  in  aid  of  the  improvement  of  roads,  and 
it  appeared  to  him  that  this  authority  was  working 
at  the  present  time  more  or  less  in  the  dark.  Until 
that  authority  bad  undertaken  a  complete  and  com- 
prehensive classification  of  all  the  roads  in  relation 
to  the  work  they  had  to  tlo,  it  would  be  unable  to 
fairly  and  equitably  distribute  the  money  at  its  dis- 
posal. 

Mr.  A.  Dryland  (Surrey  County)  said  he  cordially 
agreed  with  the  resolution,  but  he  was  wondering 
how  it  was  to  be  put  into  effect — how  it  was  to  be 
brought  to  the  notice  of  the  persons  really  concerned 
— viz.,  the  public  road  authorities.  Even  if  they 
passed  the  resolution,  unless  they  took  some  steps  to 
convey  it  to  the  road  authorities  of  the  country,  they 
would  not  do  much  good.  He  would  suggest  that 
some  steps  should  be  taken  to  bring  the  resolution 
to  the  notice  of  every  highway  authority  in  the 
country. 

Mr.  P.  C.  Cowan  (Dublin)  considered  that  the  issue 
depended  largely  upon  area.  They  could  not  expect 
a  small  authority  to  have  a  perfectly  organised  staff. 
Fortunately,  of  late  years  the  number  of  authorities 
was  reduced  one-fourth,  but  it  was  still  too  great. 
No  doubt  the  difficulties  were  due  to  a  want  of  recog- 
nition by  the  authorities  of  the  value  of  skilled  pro- 
fessional service  in  connection  with  the  roads.  The 
need  for  such  aid  was  growing  rapidly,  but  it  would 
not  probably  be  fairly  recognised  until  some  central 
body  was  created  not  to  interfere  with  the  local 
authorities,  but  to  help  them.  They  had  the  Board  of 
Trade  controlling  railways,  the  Local  Government 
Board  the  Poor-law  authorities,  and  the  Education 
Board  the  school  authorities.  A  great  step  in  ad- 
vance was  made  by  the  creation  of  the  Road  Board, 
but  that  authority  had  not  yet  enough  power.  It 
should  be  strengthened  in  order  to  see  that  the  areas 
were  proper  areas,  with  proper  staffs,  and  that  the 
money  was  properly  spent.  It  would  be  said  that  this 
meant  paralysing  the  road  authorities,  but  he  did 
not  think  this  would  be  so.  In  Ireland  they  had 
had  an  examination  for  county  surveyors  for  twenty- 
five  years,  and  it  had  worked  very  well.  The  old 
Grand  Jury  Act  settled  the  salary— from  £400  to  £600 
a  year.  He  was  a  surveyor  in  Ireland  for  thirty 
years,  so  that  he  could  speak  with  knowledge  and 
with  no  direct  interest,  and  it  appeared  to  him  that 
the  resolution  was  so  obvious  that  they  need  not 
hesitate  to  pass  it. 

Mr.  W.  A.  Farnham  (Foots  Cray,  Kent)  said  this 
resolution  was  something  like  the  pious  resolution 
passed  at  a  similar  conference  two  years  ago.  On 
that  occasion  he  moved  a  rider  that  the  authorities 
should  keep  a  staff  for  the  compilation  of  statistics. 
He  did  not  think  there  was  anybody  in  the  room 
who  would  disagree  with  the  resolution,  but  what 
was  the  good  of  passing  pious  resolutions  unless  they 
did    something    to    carry     them     into     effect       They 
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realised  the  necessities  of  the  case,  hut  the  local 
authorities  did  not;  they  did  not  realise  that  ample 
supervision  made  for  economy.  Let  them  take  the 
Local  Government  Board  and  the  officials  under  their 
control.  They  exercised  the  right  of  appointment, 
and  saw  that  the  official  appointed  was  competent. 
The  municipal  surveyor,  who  was  spending  millions, 
was  absolutely  ignored  by  the  Government.  He 
thought  it  should  go  to  the  local  authorities  that 
qualified  and  experienced  surveyors  made  for 
economy,  and  also  that  ample  supervision  also  made 
for  economy. 

The  Chairman  said  that  before  putting  the  resolu- 
tion he  would  like  to  say  a  word.  Mr.  Purser  and 
Mr.  Gladwell  had  brought  into  the  discussion  ques- 
tions relating  to  the  distribution  of  funds.  He  did 
not  think  that,  in  considering  this  resolution,  they 
ought  to  stray  into  questions  of  that  sort,  as  they 
were  not  relevant.  He  always  thought  it  was  well 
to  do  one  thing  at  a  time.  The  resolution  advocated 
efficient  engineering  organisation  under  local  autho- 
rities who  were  responsible  for  the  maintenance  of 
roads.  The  question  whether  there  should  be  further 
Government  supervision  over  local  authorities  was 
as  irrelevant  as  the  questions  raised  by  Mr.  Purser 
and  others.  Railways  had  been  mentioned,  but  he 
was  not  sure  that  railways  particularly  sighed  for 
more  Government  control.  It  seemed  to  him  that 
what  was  wanted  was  better  and  more  efficient  and 
hetter  paid  technical  engineering  organisation.  Mr. 
Wakelam  had  referred  to  Macadam's  ideas  as  being 
superseded  in  modern  times.  He  (Sir  George  Gibb) 
was  not  sure  this  was  so.  Macadam  got  great  fame 
from  his  engineering  ideas  as  to  the  construction  of 
stone  road  surfaces,  but  there  was  one  point  to  dwell 
upon,  even  with  more  emphasis  than  his  technical 
engineering  experience,  and  that  was  the  absolute 
necessity  that  the  road  work  should  be  in  the  charge 
of  expert  road  engineers.  That  was  the  principle 
affirmed  in  this  resolution,  thafcwas  the  fundamental 
requirement  of  good  road  work,  and  if  they  settled 
those  fundamentals  rightly  they  would  find  that  the 
rest  would  smooth  itself  by  itself. 

The  resolution  was  then  put  from  the  chair,  and 
declared  to  be  carried  unanimously. 

ADVICE    AND    ASSISTANCE    FOR    SURVEYORS 

OF  SMALL  DISTRICTS. 
Mr.  H.  Percy  Boulnois  (Westminster)  proposed:  — 
"That  it  is  desirable  that  facilities  should  be 
afforded  and  some  form  of  organisation  adopted  to 
enable  surveyors  of  small  districts  to  obtain  official 
advice,  assistance  and  supervision  from  county  sur- 
veyors, and  that  county  surveyors  should,  where 
necessary,  be  provided  with  special  engineering 
assistance  to  enable  this  advice  and  assistance  to  be 
effectually  afforded." 

He  said  he  was  able,  not  being  a  county  surveyor, 
to  submit  this  to  the  meeting  absolutely  disinte- 
restedly, although  it  was  likely  that  as  a  consulting 
engineer  in  private  practice  if  the  county  surveyors 
took  over  the  work  there  would  be  nothing  left  for  him 
to  do  in  that  direction.  Some  of  them  might  say: 
"Leave  the  district  surveyors  alone;  they  know  their 
job  quite  as  well  as  county  surveyors."  The  Ameri- 
cans said  that  one  man  was  as  good  as  another,  and 
sometimes  a  d  sight  better.  But  that  was  not  quite 

line,  because  there  were  specialists  in  every  profes- 
sion, and  where  a  man  was  engaged  in  work  of  a 
particular  kind,  it  was  usual  to  seek  his  advice  on 
the  matters  with  which  he  dealt,  so  that  distill 
surveyors  need  not  feel  aggrieved  or  think  there  was 
any  suggestion  that  they  were  incapable  of  doing  their 
work.  They  should  look  at  it  in  a  broader  light  and 
iid  the  county  surveyors  as  men  who,  with  their 
intimate  knowledge  of  road  engineering,  were  in  a 
position  to  assist  them  very  considerably  in  their 
work.  It  was  true  that  in  some  cases  a  man  was  a 
prophet  in  his  own  country,  but  as  a  rule  the  sur- 
veyor of  a  small  district  did  not  have  much  power 
with  his  council,  their  confidence  in  him  being 
affected  by  meeting  him  so  often,  and  their  feeling 
jequently  being  that  a  stranger  could  advise  them 
better.  It  was  much  the  same  with  a  sermon;  one 
always  appreciated  a  sermon  from  a  preacher  one 
did  not  hear  very  often.  That  was  his  opinion.  He 
thought  they  would  agree  that  it  would  be  an  ex- 
tremely good  plan  if  facilities  were  afforded  district 
surveyors  for  obtaining  advice  upon  matters  con- 
nected with  road  construction,  and  if  backed  up  by 
the  county  surveyor  it  was  far  more  likely  that  he 
ild    tret   bis   way    than    if    be    were    single  banded. 


He  had  been  through  the  mill  himself,  having  served 
under  various  authorities,  and  he  knew  how  difficult 
it  was  to  get  a  really  good  scheme  through  a  council. 
They  knew  the  dislike  local  authorities  had  of  putting 
their  hands  in  their  pockets — though,  by  the  way, 
they  were  not  their  own  pockets — for  generally  they 
appealed  to  the  ratepayers  on  the  plea  that  they  were 
going  to  institute  all  sorts  of  economies. 

Mr.  Cowan,  in  seconding,  asked  by  whom  was  the 
organisation  to  be  adopted. 

Mr.  Gladwell  remarked  that  the  only  gratification 
or  pleasure  he  had  in  listening  to  the  proposition 
was  in  seeing  the  obvious  reluctance  which  occurred 
in  seconding  it,  and  to  find  that  nobody  could  be 
found  to  second  it  except  for  the  purpose  of  acquiring 
information.  He  spoke  with  indignation,  for  he  de- 
clared that  a  more  insulting  or  ill-conceived  resolu- 
tion as  far  as  surveyors  were  concerned  was  never 
proposed  at  any  meeting.  He  trusted  Mr.  Boulnois 
would  acquit  him  of  any  personal  feeling  as  regarded 
himself,  and  accept  his  extreme  sympathy  that  he 
had  as  mover  been  placed  in  a  ridiculous  position. 

Mr.  Boulnois:  I  was  only  asked  yesterday  to  second 
it,  as  the  original  proposer  was  ill.  I  came  here 
absolutely  in  order  that  somebody  should  propose  it- 
Mr.  W.  H.  Grieves  (Sutton)  said  he  could  not  sup- 
port the  resolution  under  any  consideration.  It  seemed 
to  go  contrary  to  the  resolution  already  passed. 
This  (the  first  resolution)  stated  that  it  was  essential 
every  highway  authority  having  charge  of  important 
roads  should  possess  an  efficient  engineering  organisa- 
tion, and  in  the  second  resolution  now  moved  it  was 
suggested  that  the  highway  authority  should  be 
limited  to  the  county  council  officials,  and  that  the 
only  efficient  organisation  could  be  supplied  by  the 
county  surveyor.  His  friends  who  knew  him  would 
know  that  he  was  not  speaking  from  any  personal 
standpoint,  but  he  would  point  out  that  already  the 
district  surveyor  had  to  go  to  the  county  surveyor 
for  grants  towards  his  roads,  and  even  the  grants 
from  the  Road  Board  were  generally  got  through  the 
county  surveyor.  It  was  now  asked  by  this  resolu- 
tion that  the  poor  rate,  which  every  district  had  to 
pay,  must  be  increased  by  increasing  the  staff  of 
the  county  surveyor  in  order  to  carry  out  the  work, 
when  they  had  already  suggested  that  each  highway 
authority  should  have  an  efficient  engineering 
organisation.  This  meant  that  every  district  would 
have  its  poor  rate  increased,  and  that  the  district 
surveyor  would  have  to  ask  advice  from  the  man  to 
whom  he  had  appealed  for  grants.  No  doubt  the 
county  surveyors  would  give  this  advice  freely  if 
asked  for  it,  but  he  did  not  think  the  resolution  was 
a  propei  resolution  to  put  before  them  in  the  face  of 
the  first  resolution.  He  did  not  wish  to  move  an 
amendment,  but  he  would  not  be  able  to  support  the 
resolution. 

Mr.  Wakelam  did  not  think  county  surveyors  would 
desire  the  resolution  to  be  passed  in  the  form  in 
which  it  had  been  drawn.  He  believed  the  relations 
between  the  county  and  district  surveyors  were  such 
that  no  such  resolution  was  required.  When  district 
surveyors  came  to  county  surveyors  they  laid  schemes 
before  them,  and  he  did  not  think  there  was  any 
county  surveyor  who  would  not  give  all  the  help  be 
could  without  any  resolution  of  this  kind. 

Mr.  Farnham  proposed  to  move  an  amendment 
affirming  the  desirability  of  providing  facilities  and 
adopting  some  organisation  to  enable  surveyors  to 
obtain  official  advice,  assistance  and  supervision,  and 
that  the  Road  Board  should  provide  this  assistance 
and  advice. 

The  Chairman  said  he  rather  gathered  that  the 
feeling  was  against  the  resolution,  and  this  being  so 
it  would  be  more  satisfactory  that  they  should  simply 
vote  upon  it  without  attempting  to  alter  it. 

Mr.  Farnham  explained  that  his  object  was  to  form 
some  organisation  by  which  statistics  could  be  tabu- 
lated.   They  would  all  profit  by  that. 

The  Chairman  thought  the  best  plan  would  be  that 
the  mover  should  be  invited  to  withdraw  the  resolu- 
tion. The  resolution  raised  quite  an  important  ques- 
tion, and  one  upon  which  lie  would  like  to  express 
his  views;  but  it  appeared  to  him  that  those  who 
were  criticising  it  were  not  giving  it  a  fair  chance. 
As  he  read  it,  it  referred  to  surveyors  of  small  dis- 
tricts. There  were  small  districts.  They  could  not 
have  surveyors  in  small  districts  paid  the  same 
salaries  as  surveyors  Of  larger  and  more  important 
districts.  Then,  again,  they  might  be  in  favour  of 
either  the  revision  of  the  size  of  the  districts,  the 
area     Eoi   r I  maintenance,  and  (be  areas  for  rating 
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tor  the  cost  of  road  maintenance.  But  that  was  a 
matter  for  the  Legislature,  and  meanwhile  then 
the  small  districts  to  be  considered.  He  did  not 
read  the  resolution  except  as  giving  suggestions  for 
enabling  surveyors  of  small  districts  to  get  assistance 
and  supervision  from  the  nearest  source  from  which 
they  could  obtain  it.  He  said  that  not  to  support 
the  resolution  as  drawn,  but  simply  to  point  out 
that  it  did  not  go  as  far  as  either  Mr.  Wakelam  or 
Mr.  Gladwell  seemed  to  suggest.  They  would  seem 
as  far  as  he  could  gather,  to  be  jm  favour  oi  Mr. 
Bouliiois  being  invited  to   withdraw    it. 

VIr     BOULNOIS  said  he  had  no  wish   to   insult  district 

surveyors.  Personally  he  thought  il  was  an  abso- 
lutely harmless  resolution.  He  had  gone  through  the 
mill  and  knew  the  value  ol  advice,  and  anj  man  who 
refused  advice  had  a  great  deal  to  learn. 

It  was  then  agreed,  with  the  consenl  ol  the  mover 
and  seconder,  to  withdraw  the  resolution. 

CIRCULATION    OF    OFFICIAL    REPORTS: 
INSPECTIONS   OF   WORKS 

Colonel   R.    E.  Crompton    proposed 

"  That  it  is  desirable  to  encourage  the  publication 
and  dissemination  throughout  the  profession  of  annual 
reports  by  highway  surveyors  setting  forth  full  par- 
ticulars, arranged  under  heads  as  uniform  as  possible 
for  purposes  of  comparison,  in  regard  to  work  done, 
including  all  essential  details  as  to  materials,  methods 
and  costs,  together  with  summaries  of  practical  results 
obtained  on  different  roads  classified  according  to 
amount  and  character  of  traffic ;  that  these  reports 
should  be  circulated  and  exchanged  between  all 
surveyors  of  important  highway  authorities,  and  that 
arrangements  should  be  made  by  highway  authorities 
to  enable  their  surveyors  to  visit  and  inspect  work 
carried  out  in  other  districts,  so  that  by  frequent  con- 
ference and  interchange  of  experience  among  road 
engineers  the  science  of  road  construction  and  main- 
tenance may  be  advanced." 

Con  idet  ition  of  the  lasi  lew  words  of  his  proposi- 
tion would,  lie  thought,  make  clear  to  all  the  value 
<>i  the  object  in  view,  lie  was  sure  that  Sir  George 
Gibb  for  one  would  agree  that  it  would  be  in  every 
waj  helpful  to  them  if  there  were  a  simple  and  well- 
established  system  of  reports,  so  classified  that  they 
could  be  compared  one  with  another  and  the  results 
made  available  to  everyone.  He  was  aware  that 
attempts  to  accomplish  something  of  this  kind  had 
been  made  in  the  past,  but  he  took  it  that  the  great 
difhcultj  with  which  they  were  confronted  was  the 
time  that  would  be  occupied  in  the  preparation  of 
the  raports,  another  obstacle  being  the  inadequate 
start's  in  many  surveyors'  offices.  Therefore,  it  might 
be  that  it  was  a  case  in  which  a  central  organisation 
Could  render  good  service,  and  he  suggested  that  the 
meeting  might 'either  then  or  later  on  selecl  a  num- 
ber of  gentlemen  to  act  lor  them  and  assist  in  the 
labour  of  preparing  these  returns.  It  was  obvious 
I  bat  at  present  none  of  them  could  learn  anything 
from  distant  parts  of  the  country  unless  they  were 
acquainted  with  all  the  conditions  of  a  particular 
locality.  Far  too  little,  for  instance,  was  known 
about  traffic,  and  the  result  was  that  ill-considered 
opinions  were  frequently  expressed  as  to  the  condition 
(if  mads  without  regard  to  the  amount  of  traffic  which 
passed  over  them.  It  appeared  to  him  much  more 
easy  to  carry  into  effect  the  proposition  he  had  sub- 
mitted than  either  of  the  two  previous  ones  which 
had  come  before  the  meeting,  because  it  largely  rested 
with  themselves  as  to  whether  its  objects  were 
attained. 

Mr.  A.  W.  Ward  i  Portsmouth)  asked  what  would 
be  the  position  of  the  district  surveyor  if  he  sug- 
gested one  kind  of  road  and  the  county  surveyor 
another.  He  thought  the  publication  of  reports  was 
a  necessity.  He  supposed  that,  like  himself,  most 
of  them  had  from  time  to  time  been  told  by  a  member 
of  their  committee :  "  I  was  motoring  in  such  and 
such  a  road,  and  the  surveyor  told  me  it  cost  next  to 
nothing."  Those  false  reports,  he  thought,  were  en- 
couraged by  societies  not  having  the  interests  of  the 
-oad  at  heart.  Information  as  to  what  was  going  on 
in  neighbouring  districts  was  what  was  required  by 
a  surveyor;  it  did  not  matter  what  was  going  on 
farther  afield.  He  personally  should  like  to  have 
information  of  the  kind  suggested  placed  at  his  dis- 
posal, and  he  thought  the  proposal  before  them 
would,  if  it  could  be  made  effective,  prove  of  infinite 
value  to  them  all. 

Mr.    Faenham    suggested     that     the     word     "im- 


por'ant"  before  "highway  authorities"  might  well 
be  omitted.  11.  was  a  question  of  degree,  and  also 
one  whether  the  surveyor  of  an  important  highway 
authority  might  not  learn  something  from  the  sur- 
veyor of  an  unimportant  highway  authority. 

Colonel  Crompton  expressed  himself  as  agreeable 
to  the  deletion  of  the  word,  and  the  discussion  was 
continued  by  Mr.  Purser,  who  expressed  regret  at  the 
spirit  of  antagonism  which  had  been  shown  during 
the  proceedings,  and  insisted  that  county  surveyo] 
hal  no  desire  to  dictate  to  the  district  surveyors. 

Mr.  Gladwi-.i.l  thought  that  the  work  which  the 
carrying  into  effect  of  the  resolution  involved  should 
not  fall  entirely  either  on  the  local  surveyors  or  their 
authorities.  If  there  were  any  value  in  what  was 
sought  to  be  done,  sun  I  it  was  a  matter  not  merely 
of  local  out  national  importance,  and  it  could  there- 
fore very  well  be  made  the  subject  of  consideration  by 
the  Road  Board  as  to  whether  they  might  not  take  the 
lead  in  the  matter.  He  might  mention  that  the 
Institution  of  Municipal  and  County  Engineers 
actually  had  in  band  the  collection  and  classifica- 
tion  of  information  of  this  description.  As  to  the 
complaint  that  county  urveyors  should  be  under 
suspicion  of  desiring  to  do  other  than  afford  the 
utmost  assistance  to  their  humbler  brethren,  he 
would  only  say  that  as  a  class  they  were  the  finest 
bodj  of  men  that  any  country  could  wish  to  possess. 
They  had  a  pride  in  their  work,  but  so  had  the  little 
urveyor,  who  worked  in  a  more  circumscribed  area 
and  under  greater  difficulties,  and  it  might  be  that 
with  the  advent  of  the  county  surveyor  friction  would 
occur  without  anyone  wishing  it  to  occur. 

The  Chairman  said  the  proposition  before  the 
meeting  seemed  to  him  to  be  a  most  excellent  one. 
What  particularly  struck  him  was  the  suggestion  that 
highway  authorities  should  give  facilities  for  their 
surveyors  to  visit  and  inspect  works  carried  out  in 
other  districts.  He  had  often  been  impressed  in 
talking  to  surveyors  with  their  lack  of  knowledge  of 
that  character.  He  confessed  he  had  always  attached 
the  greatest  importance  to  engineers  travelling  about 
and  seeing  what  was  going  on  outside  their  own  dis- 
tricts, and  he  was  perfectly  certain  that  the  expendi- 
ture entailed  in  enlarging  the  experience  of  their 
technical  advisers  was  in  every  way  justified.  As 
regarded  the  reports  of  highway  surveyors,  some 
officials  already  compiled  most  admirable  and  well- 
arranged  reports,  giving  all  possible  information,  but 
a  great  many  did  not,  and  it  seemed  that  that  state 
of  affairs  should  be  remedied.  Therefore  he  was 
perfectly  in  sympathy  with  the  suggestion  which  the 
resolution  made  that  such  reports  should  be  uni- 
versal; and,  of  course,  if  they  were  universal,  it 
would  probably  be  desirable  that  there  should  be 
conferences,  as  suggested,  between  surveyors  as  to 
the  form  of  their  reports.  He  did  not  favour  the 
appointment  of  a  committee  by  that  conference,  but 
preferred  to  look  to  the  organised  societies.  The 
question  had  been  raised  as  to  who,  if  the  dissemina- 
tion of  these  reports  was  to  be  encouraged,  was  to 
hear  the  expense,  and  it  had  been  suggested  that  the 
Koad  Board  should  be  invited  to  undertake  the 
duties.  He  was  unable,  of  course,  to  give  any  assur- 
ance that  the  Board  could  do  that,  but  if  highway 
authorities  throughout  the  country  arranged  to  pub- 
lish these  reports,  the  Board  would  be  perfectly 
willing,  not  only  to  be  responsible  for  their  collec- 
tion, but  subsequent  publication.  Mr.  Boulnois  had 
suggested  to  him  that  if  highway  authorities  them- 
selves did  incur  expense  in  circulating  such  reports, 
there  might  be  a  question  as  to  whether  the  Local 
Government  Board  auditor  would  authorise  it.  That 
was  one  of  the  difficulties  of  Government  audits,  but 
if  there  were  a  general  feeling  among  the  members 
of  their  profession  that  the  reports  should  be  made 
available  as  had  been  suggested,  he  had  no  doubt 
that  means  would  be  found  to  get  the  Road  Board  to 
undertake  the  work. 

The  proposition,  as  amended,  was  carried  unani- 
mously. 

DRAINAGE  OF  SUBSOIL  WATER. 
Mr.  Dryland  next  proposed:  — 
"That  the  question  of  drainage  of  subsoil  water 
from  roads  as  distinguished  from  surface  drainage 
is  of  pressing  importance  on  many  roads  and  in  many 
districts,  and  should  receive  the  special  attention  of 
road  engineers." 

This,  said  Mr.  Dryland,  applied  to  a  great  propor- 
tion of  country  roads.  While  in  some  cases,  owing 
to  the  nature  of  the  subsoil,  such  provision  was  tin- 
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necessary,  there  were  many  in  which  proper  provision 
for  a  firm  road  bed  with  adequate  arrangements  for 
keeping  the  subsoil  a  sufficient  depth  from  the  sur- 
face would  he  an  economy.  He  had  seen  many  roads 
considerably  improved  in  that  way.  It  frequently 
happened  that  although  a  road  might  have  been 
drained  in  the  past,  the  drains  became  ineffective 
as  a  result  of  the  invasion  of  tree  roots  and  crushing. 
Mr.  Purser  seconded  the  proposition. 

Mr.  Reginald  Ryves  said  that  in  supporting  he 
wished  to  add  a  very  short  amendment  or  addition, 
because  he  thought  that  if  they  were  considering  the 
subject  of  drainage  they  ought  to  consider  it  as  a 
whole.  Owing  to  the  unfortunate  restrictions  under 
winch  surveyors  worked  in  this  country,  very  few 
of  them  had  any  chance  of  attending  properly  to  the 
drainage  of  the"  roads.  So  he  proposed  they  should 
add  to  the  proposition  a  few  words  that  brought  into 
consideration  not  only  the  subsoil  water,  but  the  water 
intercepted  by  the  road  as  a  work  carried  across  the 
country,  the  addition  he  suggested  being  "  and  that  the 
effective  control  of  surface-water  flows  intercepted  by 
the  road  is  a  matter  of  equal  importance,  both  in  itself 
and  in  its  relation  to  subsoil  and  local  surface  drain- 
age." That  point  was  brought  out  by  the  heavy  rains 
of  last  winter,  when  one  did  not  have  to  go  far  from 
London  to  find  roads  that  were  nothing  but  water- 
courses for  days  and  sometimes  for  weeks  together. 
Yet  in  many  cases  it  had  nothing  to  do  with  the 
qualifications  of  the  surveyor  of  the  district  as  an 
eneineer.  It  was  the  want  of  the  necessary  ground 
to  take  a  ditch,  and  for  the  want  of  proper  and 
suitable  administrative  arrangements  that  rendered 
impossible  the  provision  of  the  necessary  culverts. 
When  engineers  wanted  to  protect  their  roads  by 
catch-water  drainage  they  required  some  simple  pro- 
cedure for  taking  in  the  necessary  width  of  land. 
There  was  an  enormous  amount  of  criticism  of  high- 
way engineers  at  the  present  day,  and  there  were  those 
who  pushed  forward  the  view  that  the  whole  business 
of  road  engineering  was  badly  managed,  and  that  the 
present  system  would  be  superseded  by  something- 
different.  People  who  complained  of  a  certain  sec- 
tion of  road  did  not  stop  to  consider  whether  the 
highway  engineer  responsible  for  it  had  ever  had  an 
opportunity  of  taking  a  ditch  along  the  hill-side  almvc 
the  road,  but  simply  said  how  badly  the  roads  were 
managed.  His  feeling  was  that  if  surveyors  would 
insist  on  having  the  necessary  facilities  for  carrying 
out  their  work,  making  known  their  requirements 
in  no  uncertain  way,  there  would  be  no  difficulty. 
Present-day  procedure  for  widening  roads  practically 
involved  recourse  to  the  Road  Board,  and  he  saw  no 
reason  why,  when  a  road  passed  along  the  flank  of 
a  hill,  catch-water  drains  should  not  be  provided. 
Many  surveyors  knew  perfectly  well  that  the  lack  of 
drainage  of  that  kind  gave  rise  to  serious  difficulty 
in  many  cases.  He  hoped  his  addition  to  the  pro- 
position would  be  accepted;  the  resolution  itself, 
however,  was  of  great  importance,  because  the  matter 
of  subsoil  drainage  was  one  that  was  not  very  often 
faced  on  account  of  the  expense. 

Mr.  Purser,  rising  on  a  point  of  order,  observed 
that  the  motion  dealt  with  subsoil  water  as  distinct 
from  surface  water. 

The  Chairman  said  he  did  not  think  there  was 
any  question  of  order  involved.  What  was  proposed 
was  simply  to  add  to  the  resolution  something  to  the 
effect  that  the  drainage  of  surface  water  was  also 
important. 

Mr.  Dryland  intimated  that  he  had  no  objection 
to  the  addition. 

Mr.  Cowan  moved,  as  an  amendment,  "That  the 
question  of  the  improved  drainage  of  roads  is  of  para- 
mount importance  in  many  districts,  and  that 
greater  facilities  for  such  improved  drainage  should 
be  afforded  by  suitable  amendments  of  the  law." 

.Mr.   Gladwell,   in    seconding  the   amendment,   ob- 
served that  it  was  all  very  well  passing  these  pious 
olutions,  but  be  thought  Mr.  Cowan's  amendment 
was   a  constructive   one   which   was  certainly  far  in 
advance   of   any   academic  resolution. 

Mr.  Wakllam  pointed  out  that  under  the  highways 
law  of  1835  they  were  already  provided  with  the  power 
to  drain  water  from  roads  to  any  place  they  might 
choose,  and  he  therefore  questioned  the  necessity  for 
any  such  amendment. 

Mr.  Ryves  said  he  did  not  think  the  law  gave  them 
power  to  drain  the  roads  effectively. 

The  Chairman  suggested  that  the  resolution  might 
lie    passed    as    follows:    "That    the    question    of    the 


improved  drainage  of  roads  is  of  pressing  importance 
on  many  roads  and  in  many  districts,  and  should 
receive  the   special   attention  of  road  engineers." 

This  was  accepted  without  opposition,  and  tihe 
meeting  passed  to  the  next  business. 

DEFINITIONS   OF  ROAD   MATERIALS. 

Mr.  Reginald  Ryves  moved:  — 

"That  the  terms  asphalt  and  bitumen  and  other 
terms  used  in  connection  with  tar-bound  or  bituminous- 
bound  roads  should  be  defined  by  some  authoritative 
body,  and  that  the  attention  of  the  Road  Board  be 
directed  to  the  matter." 

Mr.  Ryves  said  he  thought  he  had  hit  upon  some- 
thing which  was  neither  personal  nor  administrative 
nor  even  a  matter  of  controversial  engineering.  He 
was  sure  that  anyone  faced  with  a  question  of  defi- 
nition was  always  willing  to  put  the  responsibility 
on  someone  else's  shoulders,  so  that  he  did  not  antici- 
pate much  opposition  to  the  proposition ;  but  he 
thought  the  question  was  an  important  one,  and  one 
which  occupied  a  great  deal  of  the  time  of  some 
people  at  the  present  day.  It  was  important  ta. know 
what  was  asphalt  and  what,  was  bitumen,  and  when 
asphalt  could  correctly  he  described  as  pure,  and  so 
on. 

Mr.  H.  Peri  \  Bouxnois,  seconding,  said  there  was 
no  doubt  they  were  in  a  state  of  great  confusion  on 
many  engineering  terms.  He  took  exception  to  the 
word  asphalt  being  spelt  without  a  final  "e";  it  was 
a  French  word  with  an  "  e  "  at  the  end.  The  speaker 
instanced  the  variety  of  terms  applied  to  the  cross-fall 
of  a  road,  that  being  called,  among  other  things, 
camber,  barrel,  contour  and  head.  Other  words  were 
similarly  misapplied.  The  whole  nomenclature  re- 
quired revision,  and  if  the  Road  Board  could  take 
up  the  question  and  give  them  definitions  of  the 
various  terms  il    would   he  a  great  benefit. 

The  following  communication  was  received  from 
Mr.  A.  E.  H.  Dussek:  "I  notice  in  The  Surveyor 
of  the  11th  inst.  that  one  of  the  Jive  propositions  to 
be  submitted  for  discussion  at  the  conference  at 
Olympia  'asks  the  Road  Board's  assistance  towards 
the  definition  by  some  authoritative  body  of  the 
terms  asphalt  and  bitumen  in  their  relation  to  road 
engineering.'  As  I  am  afraid  it  will  not,  be  possible 
for  me  to  attend  this  conference,  perhaps  you  will 
allow  me  to  repeat,  what  1  have  previously  stated  in 
your  columns — viz.,  that  the  correct  definitions  of 
asphalt,  bitumen,  asphalfum,  pitch,  etc.,  have  been 
known  since  the  introduction  of  these  materials  a 
great  many  years  back.  I  think,  however,  that  an 
authoritative  body  composed  of  a  number  of  experts 
might  with  advantage— as  I  have  also  previously 
suggested — be  formed  to  advise  the  Road  Board  in 
these  matters,  but  for  many  reasons  I  am  of  the 
opinion  that  if  would  be  advisable  to  leave  manufac- 
turers to  make  known  their  own  particular  goods  to 
those  who  may  be  interested  in  same.  Presuming, 
for  instance,  that  some  product  sold  under  a,  registered 
trade  name  was  by  some  chance  wrongly  officially 
classified,  this  could  only  result  in  confusion,  and 
there  are  many  materials  being  sold  on  the  market 
at  the  present  time  under  registered  names  that  no 
one,  I  suggest,  has  the  power  to  classify  except  the 
manufacturers  or  suppliers.  In  a.  pamphlet  now 
being  issued  by  my  firm  the  classification  of  natural 
bitumens,  asphalts,  &c,  has  been  dealt  with,  and 
copies  of  this  pamphlet  can  be  obtained  by  anyone 
applying  for  them.  As  this  question  of  definitions  of 
asphalt,  bitumen,  &c,  is  a  matter  in  which  I  have 
already  taken  much  interest,  and  hope  to  continue 
to  do  so,  I  trust  you  will  kindly  allow  me  to  make 
known  the  views  I  should  have  been  only  too  pleased 
to  have  expressed  had  I  been  able  to  attend  the  con- 
ference." 

Mr.  H.  T.  Wakelam  observed  that  the  matter  was 
already  before  the  Roads  Committee  of  the  Engineer- 
ing Standards  Committee. 

Mr.  Farnham  agreed  as  to  the  confusion  that 
existed,  and  thought  it  might  be  left  to  the  Road 
Board  to  supply  the  definitions  required.  It  was  his 
hope  that  the  question  would  be  on  the  agenda  at 
the  forthcoming  International  Road  Congress,  and 
that  a,  result  of  this  would  be  that  the  terms  at 
present  in  use  in  this  and  other  countries  would  be 
standardised  for  international  use.  As  the  Road 
Board  had  started  the  work  they  might  ask  them  to 
continue  it. 
j       Mr.  Wakelam  said  he  understood  the  Engineering 
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Standards  Committee  were  working  under  the  aegis 
nl  die  Road  Board. 

The  Chairman  said  thai  to  a  certain  extent  the 
last  speaker  was  right.  The  Engineering  Standards 
Committee  had  been  requested  by  the  Road  Board  to 

standardise  quarry  materials,  and  the  board  were 
meeting  the  coal  <>i  the  work.  He  believed  the  com- 
mittee also  looked  forward,  after  dealing  with  quarry 
materials,  to  attacking  the  question  of  the  standardi- 
sation of  bituminous  materials,  but  whether  the 
committee  would  require  any  pecuniary  assistance 
from  the  Road  Hoard  lie  did  not  know. 

Colonel  Crompton  said  they  would  not.  Sooner  or 
later  the  committee  would  have  the  matter  forced 
upon  them.  No  one  had  suffered  more  than  himself 
from  the  existing  unfortunate  confusion  of  terms,  and 
there  was  no  doubt  they  must  come  to  a  pronounce- 
ment on  the  question. 

On  being  put  to  the  meeting  the  proposition  was 
agreed  to  unanimously. 

The  Chairman  said  they  now  had  to  consider  how 
the  several  resolutions  could  be  brought  to  the  atten- 
tion of  highway  authorities.  It  was,  he  thought, 
important  that  that  should  he  clone,  and  he  suggested 
that  the  Editor  of  The  Surveyor,  wdio  had  made  all 
the  arrangements  for  the  meeting,  should  be  asked 
to  send  copies  to  all  the  interested  bodies. 

It  being  understood  that  this  would  be  done,  the 
meeting  then  closed  with  a  cordial  vote  of  thanks  to 
Sir  George  Gibb  for  his  taking  the  chair,  this  being 
proposed  by  Mr.  Wakelam  and  passed  with  enthu- 
siasm. 


DUST   ABATEMENT   IN   THE  UNITED  STATES. 


NOTES    FROM    SUPPLEMENTARY    REPORTS    ON    THE 

EXPERIMENTAL  WORK  OF  THE  UNITED  STATES 

OFFICE   OF    PUBLIC   ROADS. 

Supplementary  reports,  describing  the  results  oi 
experimental  work  done  by  the  United  States  Office 
of  Public  Roads  from  1907  to  1910  inclusive,  form  the 
subject  matter  of  a  bulletin  recently  issued  by  that 
department.  Attention  is  here  directed  to  a  number 
of  passages  from  the  reports,  some  of  which  throw 
light  on  the  behaviour  of  particular  materials  or  of 
road  crusts  made  in  particular  ways,  while  others 
are  of  value  as  illustrating  important  considerations 
affecting  road  design  generally. 

Oil-cement  Concrete. — The  trials  show  the  importance 
of  making  some  change  in  the  manner  in  which  these 
crusts  are  put  down,  since  furrows  were  formed  at 
the  joints  separating  the  portions  of  the  crust  put 
down  on  different  days.  The  principle  here  involved 
is,  of  course,  that  a  road  crust  needs  other  than 
purely  lateral  support;  the  sudden  change  from 
pyramid  support  to  sheer  edge  support  with  lateral 
resistance  results  in  wear  at  the  joints.  It  seems 
that  the  material  has  some  merits  as  regards  dur- 
ability, and  the  wear-resistance  of  undisturbed  parts 
of  the  crust  was  satisfactory. 

Tar  Crusts  and  an  Oil-asphalt  Crust. — At  one  place 
three  experimental  sections  were  put  down,  one  being 
made  with  a  crust  grouted  with  refined  coal  tar,  an- 
other being  made  with  a  "  refined  tar  preparation," 
and  the  third  with  oit-asphalt.  The  two  former  set 
hard  and  smooth,  and  gave  out  a  ringing  sound  under 
horses'  hoofs.  The  oil-asphalt  crust  was,  after  more 
than  a  year,  still  soft  and  malleable  when  dug  out 
with  a  knife. 

Blast-furnace  Slay. — Some  of  the  sections  made  with 
blast-furnace  slag  become  loose  in  the  Spring  thaw, 
but  afterwards  pack  down  to  a  smooth  surface.  A 
crust  in  which  lime  was  used  as  a  binder  withstood 
the  effects  of  wheels  better  than  those  of  horses' 
hoofs,  this  being  a  road  with  defined  wheel  tracks. 
With  a  binder  of  waste  sulphite  liquor  a  slag  crust 
was  better  binded  than  in  some  other  sections.  A 
slag  crust,  bound  with  coke-oven  tar  was  in  better 
condition  generally  than  any  of  the  companion  sec- 
tions. 

Sand-clay  Crusts. — Several  sand-clay  crusts  are  de- 
scribed as  giving  satisfactory  results.  A  road  made 
in  1908  and  inspected  in  1911  was  found  to  be  "very 
hard,  smooth,  free  from  ruts  or  dust,  and  with 
uniform  surface  and  crown."  That  such  roads  allow 
of  continual  maintenance  is  shown  by  the  fact  thai 
this  sect-ion  had  improved  since  the  previous  inspec- 
tion twelve  months  before.  This  was  also  the  case 
with  another  road,  which  gave  a  ringing  sound  under 
horses'  hoofs,  was  in  generally  good  condition,  and 


responded  well  to  proper  attention  and  repair.  An- 
other road,  recently  repaired,  was  packing  well,  and 
a  section  which  had  been  lately  repaired  by  the 
addition  of  new  material  spread  unevenly,  was,  never- 
theless, closely  binded   and  free  from  ruts. 

SOME    MATTERS    OF    PRINCIPLE. 

Several  sections  are  described  as  being,  at  the 
time  of  the  inspection,  free  from  mud  or  dust  although 
there  had  just  been  heavy  falls  of  rain.  One  expects 
to  find  roads  dusty  after  drought  and  muddy  after 
drizzle,  or  free  from  mud  or  dust  because  there  has 
recently  been  a  heavy  fall  of  rain.  The  observers 
seem  to  have  been  at  fault  in  this  matter. 

A  point  which  is  brought  out  prominently  in  some 
of  the  passages  in  the  reports  is  the  great  importance 
of  avoiding  sudden  changes  in  the  nature  of  the 
crust.  This  was  shown  in  several  cases  by  the  large 
amount  of  wear  at  junctions  of  road  crusts  with 
bridges,  but  the  principle  extends  to  corner  patching, 
the  vicious  practice  of  patching  road  crusts  with 
materials  harder  or  tougher  than  the  crust  itself 
being  only  too  frequently  followed  in  England. 

In  several  cases  damage  was  done  at  the  edges  of 
the  trial  sections,  or  the  shoulders  of  the  road  were 
rutted.  In  one  such  case  the  road  was  described  as 
not  wide  enough  for  the  traffic,  while  in  another  case 
the  shoulders  were  "  nothing  more  than  dust  heaps." 
On  this  road  no  repairs  were  done  during  the  year 
before  inspection,  and  there  was  no  systematic  main- 
tenance. It  is  often  overlooked  that  an  economical 
road  may,  in  some  cases,  be  one  with  a  narrow 
carriageway  proper,  the  shoulders  being  systematically 
maintained  in  order  that  they  may  not  be  worn  below 
the  edges  of  the  crust  or  be  deeply  rutted. 

A  number  of  the  sections  required,  or  seemed  to 
require,  no  regular  attention.  Some  engineers  are 
definitely  aiming  at  such  results,  but  it  is  not  yet 
evident  whether  the  constantly  maintained  crusts  or 
those  that  hardly  need  any  attention  will  have  the 
wider  range  under  the  traffic  conditions  of  the  imme- 
diate future.  Generally,  however,  and  the  point  is 
very  important,  newly  made  crusts  of  certain  types 
laid  on  yood  foundations  seem,  for  a  few  years,  to  need 
less  attention  than  is  ultimately  found  necessary. 
Whether  this  will  lead  to  a  type  of  crust  the  whole 
of  which  will  be  renewed  every  three  or  four  years 
remains  to  be  seen. 


THE   PREPARATION   OF  BILLS  OF   QUANTITIES. 

QUANTITY   SURVEYORS'   ASSOCIATION   CIRCULAR. 

The  following  circular  has  recently  been  issued  to 
tding  public  authorities:  — 

"The  council  of  the  Quantity  Surveyors'  Associa- 
tion has  repeatedly  had  its  attention  called  to  the 
growing  and  objectionable  practice  of  public  autho- 
rities advertising  for  tenders  from  surveyors  for  the 
preparation  of  bills  of  quantities.  The  association 
has  therefore  recently  adopted  a  by-law  under  which 
any  member  tendering  for  or  undertaking  public 
work  below  the  scale  issued  by  the  association  in 
1906  will  he  considered  guilty  of  conduct  prejudicially 
affecting  the  reputation  of  the  association.  The 
council  thinks  the  time  has  arrived  to  check  a  prac- 
tice so  directly  opposed  to  the  production  of  respon- 
sible and  accurate  work,  a  practice  unknown  in  any 
other  profession,  and  totally  inconsistent  with  the 
policy  of  those  authorities  wdio  insist  upon  all  work- 
men being  paid  the  standard  rate  of  wages.  The 
council  is  at  all  times  prepared  and  willing  to  confer 
with  any  public  authority,  and  to  advise  them  as 
to  a  reasonable  fee  to  be  paid  for  the  preparation  of 
bills  of  quantities,  and  it  hopes  this  course  may  be 
the  means  of  protecting  public  authorities  from  the 
consequences  which  frequently  result  from  the  em- 
ployment of  unqualified  men  who  undertake  work  at 
a  low  rate  of  remuneration." 


The  Dominions  and  Town  Planning. — A  party  of 
Australasian  politicians  visited  Letchworth  on  Satur- 
day on  the  invitation  of  the  Garden  Cities  and  Town 
Planning  Association,  which  intends  to  organise  lec- 
tures in  New  Zealand  and  Australia  next  year. 

"Stellorite"  Steel. — Mr.  Herbert  G.  Coales,  engi- 
neer and  surveyor  to  the  Market  Harborough  Urban 

District  Council,  writes:  "Will  any  of  your  readers 
who  have  had  steel  for  repairing  picks,  &c,  from  the 
Stellorite  Company,  Paris,  give  me  the  benefit  of 
their  experience  ?  " 


660 


THE    SURVEYOR    AND    MUNICIPAL 


April  25,  1913. 


Paint  for  Ironwork. 

By     G.     BASIL     BAB.  HAM,     a.m.i.e.e. 


The  question  as  to  the  suitability  or  otherwise  of 
various  paints  used  in  connection  with  ironwork  has 
not  received  that  degree  of  attention  on  the  part  of 
engineers  which  its  importance  undoubtedly  merits. 
Every  engineer,  it  is  true,  receives  from  time  to  time 
leaflets  or  brochures  from  one  or  other  of  the  many 
paint-making  firms.  It  frequently  happens,  how- 
ever, that  the  subject  is  not  of  immediate  interest, 
or  that  the  information  given  is  of  a  transparently 
biassed  character.  In  either  case  the  result  is  the 
same— the  publication  is  either  destroyed  or  filed 
away  and  forgotten. 

It  is,  unfortunately,  a  fact  that  many  paints  re- 
commended are  quite  inadequate  for  the  protection 
of  steel  or  iron  structures;  further,  there  are  very 
few  that  will  resist  for  any  length  of  time  the  atmo- 
spheric conditions  which  art  met  with  in  many  Mid- 
land and  Northern  towns.  Electrical  engineers  are 
now  turning  their  attention  to  protecting  overhead 
transmission  lines  with  some  form  of  flexible  varnish 
or  paint,  and  in  view  of  the  extensive  use  which  is 
being  made,  and  which  will  continue  to  be  made, 
of  pigment  as  a  protective  of  metal  from  atmo- 
spheric and  electrical  influences,  it  may  be  of  in- 
terest to  review  the  subject  as  briefly  and  concisely 
as  possible. 

The  opinion  is  commonly  held  that,  whatever  paint 
is  used  for  metal  work,  a  very  thick  coating  should 
be  applied  to  ensure  thorough  protection.  This  idea 
is  quite  erroneous;  a  thin  paint  may  be  applied,  as 
the  vehicle  will  not  sink  into  the  surface  of  the 
metal,  and  a  thin  coating  is  far  more  flexible,  and 
better  able  to  give,  not  only  to  the  expansion  and 
contraction  of  the  metal  work,  but  to  the  strains 
arising  from  vibration.  A  hard  coating  is  unable  to 
follow  the  movements  set  up,  and  myriads  of  hair 
cracks  are  formed  into  which  damp  creeps  and 
causes  corrosion  beneath  the  coating.  The  paint 
peels  off,  or  becomes  discoloured  by  rusty  stains, 
and  not  only  is  the  metal  deteriorating  beneath  the 
paint,  but  the  appearance  of  the  structure  is  so  bad 
that  additional  outlay  in  repainting  will  become 
necessary. 

The  pigment  which  a  few  years  ago  was  almost 
invariably  used  for  metal  work  was  oxide  of  lead 
mixed  with  linseed  oil  in  the  proportion  of  from 
181b.  to  241b.  of  oxide  to  1  gallon  of  oil.  It  was 
considered  advisable  to  mix  this  immediately  before 
using,  and  to  cover  it,  after  it  had  thoroughly  dried, 
with  two  or  more  coatings  of  any  other  kind  of 
paint  that  took  the  decorator's  fancy  from  an  artistic 
point  of  view.  Everyone  now  is  familiar  with  the 
objections  which  have  been  successfully  urged 
against  the  use  of  lead  oxide,  and  it  is  a  fact  that 
many  other  paints  of  a  metallic  character  have  been 
introduced  from  time  to  time  which,  so  far  from 
protecting  the  metal  work,  have  set  up  electrical 
action  and  have  had  a  worse  effect  even  than  lead 
oxide  paint.  It  may  be  further  stated  that  few 
mineral  paints  are  free  from  acids,  and  very  few 
indeed  are  durable,  owing  to  their  chemical  compo- 
sition. It  has  been  pointed  out  that  their  con- 
stituents may  enter  into  other  combinations  when 
dry  and  exposed  to  the  atmosphere,  and  so  induce 
osion.  For  these,  as  well  as  for  other  and  more 
obvious  reasons,  it  is  of  great  importance  that  any 
paint  used  should  be  chemically  indifferent  both  in 
a  wet  and  a  dry  condition,  in  order  to  protect  the 
metal  work  from  chemical  and  electrical  as  well  as 
atmospheric  influences. 
A  further  objection  to  metallic  paints  in  which 
jeed  oil  is  used  as  a  vehicle  is  that  the  oil  dries, 
not  by  evaporal  Larry  suppose,  but  by  absorb- 

oxygen  from  the  air  and  chemically  uniting  with 
it  to  form  an  entirely  new  substance.  If  a  drier  of 
any  kind  is  contained  in  the  paint  the  risk  is  greater 
rhan  ever,  as  the  function  of  the  drier  is  to  promote 
elation,  with  the  result  that  the  oil  becomes 
burned,  and  whal  toughness  and  elasticity  it  pos- 
■■'■-  seriously  impaired.  For  these  reasons  no 
paint  used  for  metal  work  should  contain  lin 
oil  as  a  binding  material,  more  especially  when  it 
is  remembered  that  the  oil  coating  is  not  impervious 
to  gases.  While  this  feature  renders  a  linseed  oil 
paint  very  suitable  for  woodwork,  it  makes  it  quite 


valueless  for  construction  work,  as  it  permits  air 
and  moisture  to  have  access  to  the  surface.  The 
linseed  oil  paints  are  formed,  as  a  general  thing, 
either  with  red  lead,  oxide  of  iron,  or  metallic 
brown,  cxide  of  iron  combined  with  sulphate  of 
lime  or  Venetian  red,  graphite  or  soft  plumbago,  or 
carbon. 

These  same  pigments  mixed  with  what  are  called 
"paint  oils"  are  also  obtainable.  Expert  opinion 
is  to  the  effect  that  such  paints  are  worse  than  use- 
less for  ironwork.  They  almost  invariably  contain 
such  turpentine  substitutes  as  benzine,  petrol,  or 
other  petroleum  products  mixed  with  resin  spirits  or 
wood  distillates  to  conceal  the  odour.  The  gum  is 
generally  provided  from  turpentine  remnants,  and 
is  soon  rendered  inoperative  by  the  petroleum; 
further,  such  paints  frequently  contain  a  large  per- 
centage of  water,  and  actually  act  as  rust  producers. 
It  may  be  said,  therefore,  that  paints  mixed  with 
"paint  oils"  are  unsuitable  for  metal  work,  inas- 
much as  they  contain  within  themselves  all  the 
elements  necessary  to  transform  any  gases  present 
in  the  atmosphere  into  free  acids. 

As  a  vehicle  for  pigment,  bisulphide  of  carbon 
occupies  a  high  place,  and  is  far  superior  to  either 
paint  oils  or  linseed  oil.  It  would  appear  to  act  as 
a  vehicle  only,  having  no  effect  upon  the  pigment 
mixed  with  it.  Tests  show  that  it  has  no  effect  upon 
the  metal  work,  and  does  not,  as  has  been  asserted, 
part  with  a  portion  of  its  sulphur  when  used  on  iron. 
Its  chief  drawback  is  its  extreme  inflammability,  for 
which  reason  it  cannot  be  used  in  a  confined  or  ill- 
ventilated  place  for  fear  of  explosion.  The  vapour 
given  off  is  poisonous,  and  said  to  give  rise  to  acute 
dementia  in  those  who  have  been  forced,  by  reason 
of  their  work,  to  inhale  it  diluted  with  air  for  any 
length  of  time. 

With  regard  to  pigments  themselves,  it  must  be 
remembered  that  these  are  subject,  quite  as  much, 
if  not  more,  than  the  vehicle  in  which  they  are 
carried,  to  the  action  of  free  gases  in  the  atmosphere, 
as  well  as  to  electrical  influences.  Eed  lead,  or  lead 
oxide,  is  a  pigment  that  is  most  liable  to  rapid  de- 
terioration when  used  on  structural  work  where  ex- 
posed to  weather,  as,  for  example,  on  a  bridge  or  on 
steel  supports  for  transmission  lines.  Sulphurous 
and  carbonic  acid  gases  eagerly  attack  lead  oxide, 
and  where  steam  containing  such  combustion  gases 
or  rain  can  condense  or  settle  on "  iron  work  pro- 
tected by  red  lead  paints,  the  sulphuretted  hydrogen 
and  sulphuric  acid  formed  quickly  attack  the 
metallic  oxide  as  well  as  the  metal  surface  which 
the  paint  is  supposed  to  be  protecting.  It  may  be 
mentioned  that  red  lead  has  a  very  great  affinity 
for  sulphurous  and  carbonic  acid  gases. 

Iron  oxides,  which  form  the  majority  of  paints  of 
a  red-brown  colour,  as  tuscan  red,  Venetian  red,  indian 
red,  &c,  are  far  from  suitable  for  metal  work.  It  may 
be  said  at  once  that  the  great  majority  of  iron  oxide 
paints  are  imperfectly  oxidised,  and  contain  sul- 
phuric acid.  Oxide  of  iron  has  a  drying  effect  on 
the  vehicle,  and  if  this  be  of  oil  the  result  is  that 
superoxidation  occurs  and  the  paint  cracks, 
blisters,  and  peals  away  in  flakes,  in  bad  cases 
being  actually  washed  off  by  rain.  There  is  a 
further  danger  with  iron  oxide  or  rust  paints  used 
on  steel  or  iron  work.  Unless  the  surface  of  the 
latter  is  quite  free  from  lust  when  the  paint  is 
applied,  or  if  the  porosity  of  the  oilskin  has  allowed 
atmospheric  influence  to  set  to  work  and  corrode  the 
surface,  the  rust  applied  as  a  pigment  will  unite  with 
the  rust  formed  through  oxidation  or  corrosion,  and 
the  whole  surface  of  the  metal  will  thus  be  covered 
with  a  layer  of  active  oxidising  agent.  This  is  more 
especially  true  when  the  pigment,  as  is  generally 
the  case,  contains  sulphur. 

Graphite  or  plumbago  is  in  itself  a  suitable  pig- 
ment for  metal,  as  it  remains  unaffected  by  any 
chemical  or  electrical  action  that  may  be  brought  to 
work.  The  trouble  is  to  find  a  suitable  vehicle  for 
black  lead,  as  with  linseed  oil  it  is  merely  gummed 
on  to  the  metal  work  by  the  oil,  and  falls  or  washes 
off  as  soon  as  the  latter  loses  its  body.  It  is  doubt- 
ful, moreover,  if  a  paint  composed  of  flake  graphite 
a   surface  properly.    The   probability   is   thai 
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minute  portions  would  be  left  exposed  to  the  atmo- 
sphere. It  is  held  by  some  that  the  flakes  of 
graphite  will  be  certain  to  overlap  one  another  much 
after  the  manner  of  the  tiles  or  slates  on  a  properly 
constructed  roof.  As  a  matter  of  fact  it  can  be  seen, 
under  a  microscope,  that  the  flakes  do  nothing  of 
the  kind,  but  stand  off  from  the  metal  at  every 
angle  from  1  to  90.  Further,  many  spots  will  be 
found  only  covered  by  a  thin  and  perishable  film  of 
oil. 

Asphaltum,  coal-tar,  and  petroleum  refuse  can  only 
be  considered  as  substitutes  for  pigments,  and 
made  with  any  of  these  substances  are  seldom 
reliable.  Almost  every  bituminous  paint  will  soften 
under  the  influence  of  the  sun,  and  when  the  pro- 
tecting layer  is  soft  it  is.  as  a  general  thing,  porous. 
It  has  been  said,  and  the  statement  has  not  been 
contradicted.  Hint  a  thin  layer  of  active  rust  will 
be  found  under  all  kinds  of  asphaltum  paint  exposed 
to  an  atmosphere  containing  acid  gases,  even  where 
the  surface  appears  to  be  perfect.  This  rusting  con- 
tinues until  eventually  the  paint  is  caused  to  peel 
off  in  patches,  disclosing  the  fact  that  the  metal 
work  is  in  bad  condition. 

Oxide  paints  not  only  afford  no  protection,  par- 
ticularly against  electrical  influences,  to  the  metal 
to  which  they  are  applied,  but,  where  the  acid-laden 
damp  is  encountered,  accelerate  the  pitting  and  de- 
composition of  the  metal  work,  producing,  as  they 
do,  a  galvanic  action  and  a  flow  of  current  which  is 
measurable. 

To  sum  up,  it  will  be  seen  that  a  paint,  to  be 
suitable  for  use  on  metal  work  exposed  to  varying 
atmospheric  conditions,  must  have  as  a  pigment 
some  substance  or  combination  of  substances  that 
will  amalgamate  with  the  vehicle  employed  so 
thoroughly  that  when  spread  over  the  surface  which 
is  to  be  treated  a  tough,  flexible,  leathery  skin  shall 
be  formed  which  is  indifferent  to  either  chemical  or 
electrical  action.  As  such  a  combination  might  be 
difficult  to  obtain  in  practice,  that  paint  must  be 
chosen  which  conforms  most  fully  to  the  require- 
ments outlined.  The  ingredients  must  be  capable  of 
withstanding  very  severe  atmospheric  conditions, 
and  consequently  no  oxides  of  iron,  zinc,  lead,  nor 
other  metal  must  be  allowed  to  enter  into  its  compo- 
sition; and,  further,  neither  petrol,  water,  benzine, 
turpentine,  nor  other  liquids  of  a  like  nature  must 
be  present  in  the  vehicle. 

It  would  appear,  therefore,  that  the  engineer  must 
not  only  abandon  entirely  the  older  forms  of  paints, 
but  will  be  forced  to  pay  attention  to  the  claims  of 
the  specialist  paint  firms  who  have  given  close  and 
serious  attention  to  the  subject  of  painting  metal 
work.  In  connection  with  the  question,  the  follow- 
ing table,  showing  the  amount  of  materials  of  the 
ordinary  kind  that  are  required  to  make  a  gallon 
of  paint,  and  the  square  yards  of  surface  that  can 
be  treated  therewith,  will  be  useful  to  check  the 
statements  of  such  firms  as  to  the  economy  in  first 
cost  that  would  l'esult  from  the  use  of  their  patent 
or  secret  process  paints.  In  connection  with  this 
table  it  should  be  remembered  that  light  structural 


Vehicle  : 

Pounds 

Weight  and 

Souave  ft. 

Square  ft. 

Paint. 

volume  = 

of 

volume  of 

covered 

covered 

one  gallon. 

pigment. 

paint. 

first  coat. 

2nd  coat. 

lb.       galls. 

Red  lead 

Linseed  oil 

22-4 

30-4    =  1-4 

630 

375 

White  „ 

25-0 

33-0    =  1-7 

500 

300 

Iron 

oxide 

2475 

32-75=  2-6 

600 

350 

Graphite 

,, 

12-5 

20-50  =  2-0 

630 

375 

Asphalt 

" 

17'5 

30-0    =40 

500 

300 

work  will  average  about  250  sq.  ft.  to  the  nett  ton  of 
metal,  and  heavy  structural  work  will  run  about 
150  sq.  ft.  per  nett  ton,  while  light  corrugated  steel 
(No.  20)  has  2,400  sq.  ft.  of  surface  to  the  ton. 
Roughly,  J  a  gallon  of  paint  per  ton  of  structural 
steel  is  required  for  a  first  coat,  and  £  gallon  for 
the  second  coating,  under  average  conditions. 


Electric  Lighting  for  Lytham.— The  Board  of  Trade 
have  signified  their  approval  of  the  application  by 
the  Lytham  Urban  District  Council  for  an  electric 
lighting  order.  St.  Annes  opposed  the  application, 
and  intimated  that  they  were  prepared  to  supply  the 
Lytham  area.  A  scheme  has  been  prepared  for 
Lytham  which,  if  adopted,  will  entail  a  capital  out- 
lay of  £27.500. 


THE   WHEEL  AND  THE   ROAD. 

DISCUSSION    OF    COLONEL    CROMPTON'S    PAPER. 

In  last  week's  issue  was  reproduced  a  paper  entitled 
"The  Wheel  and  the  Road,"  which  Colonel  R.  E. 
Crompton,  c.b.,  b.e.,  submitted  at  a  recent  meeting 
of  the  Institution  of  Automobile  Engineers.  We  now 
give  a  report  of  the  discussion  which  followed  its 
r.  reservation. 

Sir  George  Gibb  said  he  had  listened  with  great 
pleasure  to  the  admirable  paper  by  Colonel  Crompton. 
The  main  purpose  of  that  paper  was  constructive 
suggestion,  though  no  doubt  it  contained  some  criti- 
cism. These  road  problems  were  at  present  in  a 
transitional  and  very  important  stage  of  development, 
and  it  always  seemed  to  him  that  they  must  keep 
before  their  minds  the  undoubted  fact  that  they  had 
a  theoretical  as  well  as  a  practical  side.  Colonel 
Crompton  began  with  an  allusion  to  the  question  of 
taxation,  but  he  dropped  the  subject  at  once.  He 
(the  speaker)  did  not  want  to  express  an  opinion  on 
that  point,  but  he  ventured  to  point  out  that  there 
was  a  little  bit  of  fallacy  in  the  idea  embodied  in 
one  of  the  paragraphs.  Colonel  Crompton  made  use 
of  an  analogy  and  said  that  the  road  was  maintained 
by  one  authority  in  the  case  of  the  railway.  In  the 
case  of  the  railway,  however,  it  must  be  remembered 
that  the  cost  of  maintaining  the  traffic  and  the  vehicles 
was  paid  for  out  of  the  charges  imposed  on  the  pas- 
sengers and  goods  that  were  carried  on  the  vehicles. 
He  was  not  quite  sure,  therefore,  that  Colonel 
Crompton's  analogy  would  quite  stand  the  test  of 
examination.  In  his  paper  the  author  advocated  very 
strongly  the  adoption  of  the  carpeting  method  of  deal- 
ing with  road  surfaces.  The  evolution  of  the  road  sur- 
face had  been  from  water-bound  to  a  bituminous-bound 
road,  and  now  Colonel  Crompton  was  advocating 
another  step  in  advance  by  putting  what  he  described 
as  a  carpet  on  what  he  described  as  a  strong  crust. 
The  whole  crust  he  divided  into  two  strata,  one  a 
strong  crust  and  the  other  the  carpet,  the  function 
of  which  was  to  wear.  He  was  not  expressing  an 
opinion  as  to  the  fitness  or  otherwise  of  the  author's 
views ;  he  was  accustomed  to  weigh  evidence,  and  he 
did  carry  him  (the  speaker)  along  with  him,  and  he 
felt  disposed  to  accept  the  accuracy  of  his  view  that 
it  would  be  a  distinct  step  in  advance  if  the  strong 
crust  was  made  of  bituminous-bound  material  always 
strong  enough  to  carry  the  whole  weight,  and  resist 
the  strain  put  upon  it,  or  nearly  so,  and  then  that 
the  wearing  carpet,  which  was  capable  of  easy  and 
cheap  renewal,  should  be  placed  on  the  strong  crust. 
Colonel  Crompton  was  an  advocate  of  wheels  of  large 
diameter  and  rubber  tyres.  Those  were,  he  under- 
stood, the  practical  suggestions  which  he  made,  and 
it  would  be  very  interesting  to  hear  what  the  designers 
of  vehicles  had  to  say  with  respect  to  them.  He  was 
sure  they  would  all  be  interested  in  the  picture  they 
had  seen  on  the  screen  of  the  road  testing  machine. 
Colonel  Crompton  was  very  hopeful  of  the  success 
of  that  machine,  and  so  far  as  he  (the  speaker)  could 
judge  he  thought  there  was  ground  for  his  hopefulness. 
There  was  no  doubt  that  one  of  the  difficulties  in 
connection  with  road  work  was  the  long  time  which 
it  took  to  get  to  the  end  of  the  experimental  work. 
A  road  surface  lasted  quite  a  long  time,  in  some  cases 
at  all  events,  and  time  was  an  element  in  the  problem 
which  it  was  difficult  to  get  over.  The  conditions  of 
the  actual  road  were  so  various  and  fluctuating  that 
it  was  difficult  to  obtain  the  uniformity  that  was 
almost  essential  for  working  out  certain  results  in 
experimental  work.  He  thought,  therefore,  it  was 
very  important  to  combine  laboratory  experiment 
with  practical  work.  With  respect  to  the  question 
of  the  road  authorities,  there  was  no  doubt  that  they 
and  the  ratepayers  had  had  to  bear,  and  were  bearing, 
a  heavy  burden,  but  he  was  afraid  that  a  great  many 
of  them,  if  they  had  the  privilege  of  reading  the  paper, 
would  be  surprised  at  Colonel  Crompton's  description 
of  them  as  authorities  who  were  cheerfully  bearing 
the  burden.  He  (the  speaker)  had  not  recognised 
much  cheerfulness  in  their  attitude.  It  was  unquestion- 
able that  motor  traffic  had  introduced  new  factors 
and  burdens  in  connection  with  the  maintenance  of 
roads,  and  he  thought  there  was  a  general  recognition 
that  that  necessitated  a  reconsideration  of  the  many 
wants  in  connection  with  the  roads,  and  did  entitle 
the  ratepayers  to  equitable  consideration  by  assistance 
to  some  extent  from  the  national  funds.  Of  course  the 
best  assistance  which  could  possibly  be  given  was 
assistance  which  it  was  in  the  power  of  engineers  to 
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give,  that  was  to  say  inventions  and  discoveries  which 
would  enable  the  road  surface  to  be  reconstructed  with 
some  financial  assistance,  so  that  the  wear  and  tear 
of  the  new  vehicles  would  not  impose  any  undue 
strain  on  them  or  undue  cost  to  the  ratepayers.  He 
knew  that  Colonel  Crompton  was  most  hopeful  thai 
engineers  would  be  able  to  solve  this  problem,  and  he 
thought  this  paper  would  form  a  valuable  contribu- 
tion to  that  end. 

Mr.  Lanchesteb  observed  that  one  of  the  points 
raised  in  the  paper  was  as  to  what  extent  designers 
were  to  consider  the  roads  from  the  point  of  view  of 
their  work.  The  author  stated  that  they  (the  designers) 
ought  to  build  wheels  to  vehicles  of  120  in.  in 
diameter.  A  10-ft.  wheel  !  If  any  designer  were  to 
attempt  to  put  6  in.  on  the  diameter  of  the  wheel,  and 
if  it  did  not  turn  out  to  be  a  commercial  proposition 
from  the  point  of  view  of  the  road  user,  he  would 
soon  cease  to  be  employed.  It  was,  he  thought,  the 
duty  of  the  road  maker  to  adapt  himself  to  the 
practical  side  of  the  motor.  The  author  of  the  paper 
had  something  to  say  about  making  the  surface  of 
the  road  waterproof,  but  he  did  not  deal  with  the 
question  of  frost,  which  was  a  very  important  one. 
He  had  seen  the  whole  of  the  road  from  Coventry 
to  Birmingham  absolutely  destroyed,  with  4  or  Sin. 
of  the  road  surface  just  as  loose  as  if  the  material 
had  been  shovelled  from  a  cart,  entirely  due  to  a 
severe  frost  coming  on  the  top  of  wet  weather.  As 
to  the  road  machine,  how  did  it  imitate  road  roller 
conditions?  How  could  Colonel  Crompton  be  sure 
that  in  building  the  track  the  conditions  under  the 
machine  would  be  the  same  as  roadmaking  in  actual 
construction?  He  had  seen  in  wood-paved  roads  a 
line  of  wood  have  a  groove  as  if  the  water  had  drifted 
with  the  traffic  in  one  direction.  If  it  were  fast 
traffic  they  would  expect  the  backward  push  to  be 
the  leading  factor.  Was  it  due  to  the  horse  or  the 
motor,  or  how  was  it  explained? 

Sir  J.  Macdonald  remarked  that  in  considering  the 
question  of  the  road  it  was  too  often  forgotten  that 
we  did  not  have  good  roads  in  the  times  when  there 
was  nothing  but  water-bound  macadam.  They  could 
never  have  a  good  road  with  what  was  called  water- 
bound  macadam,  and  these  were  about,  as  contra- 
dictory expressions  as  could  be  used.  Macadam's 
principle  was  to  use  no  water,  if  this  was  possible, 
his  idea  being  that  the  road  became  homogeneous  and 
tight  bound  by  the  traffic.  When  we  came  to  road 
rolling  this  policy  was  altered.  We  began  to  use 
large  stones,  many  as  large  as  a  man's  fist,  and  bound 
the  road  with  a  quantity  of  dirt — he  had  seen  it  Inken 
off  the  fields.  It  was  not  possible  to  make  a  good 
road  in  that  way  which  would  remain  a  good  road 
in  wet  or  dry  weather.  If  it  was  given  sufficient 
time  to  dry,  and  a  slight  amount  of  moisture  was 
left  to  hold  the  dirt  together,  the  lesult  might  In- 
tolerably good  ;  but  if  the  weather  was  wet,  the  heavy 
traffic  squeezed  the  stones  down  and  the  dirt  up,  so 
that   the   road    became   a   mud   field    at   once.       Alter 

Ihis    the    !     i:;  mi    i  ime   along   with    a    big,   heavy 

scraper   to   spread    the   dirt   to   the    side,    to    be    user,1 

when    the    road    was    to   be    made   up    again.      He    did 

not  know  whether  they  remembered  what  the  Thames 

Embankment   was  like  in  the  days  when  if  was  made 

of    water-bound    macadam.       It    was   about     the    worst 

road  m  Great  Britain,  so  bad,   indeed,  that  ,-is  a  rule 

c    preferred   to  go   along   the   Strand    with   its 

congestion    of    traffic.      At    the    present    moment    the 

traffic    on    the    Embankment   amounted,    at-    (he   busy 

.    the   day,    between    10    and    12   o'clock,    to    not 

id   L,600  vehicles  per  hour.     He  did   not  know 

whether  any  of  them  had  examined  the  road,  because 

it  was  a  specimen  ol  the  retail  Colonel  Crompton  had 

referred   to,    with    what,   might   he  called   a   carpi  I    on 

the  fop  of  the  crust.     Passing  From  Northumberland 

od        as     laid,     lie  m       to     the 

Kmbankment     without      m  i'th     the     slightest 

change  of  th<  I  on,  the  a  phall     not 

when  they  left,  the  road.  It  waf 
remarkable  fact  in  connection  with  this  road  that 
there  was  no  tendency  to  give  way  where  they  pa  I 
from  one  material  on  to  another.  They  had  eei 
a  crossing  where  tiny  passed  from  a  macadami  ed 
road,  and  noticed  the  ruts  filled  with  loose  stones. 
.Vow,  as  was  proved  at  the  Thames  Emban!  ment  th< 
could  make  a  junction  from  one  material  to  tin  othe'i 
with    the   certainty    thai    the   surface    would    remain 

otl        remarl  able    fact    in    con 
with   this  particular   road   was  that,  there  was  never 
any    mud   or   dust.       Formerly    it   was   a    sea   of     mud 
and  dust,  except  at  odd  times  when  it  was  not  quite 
dry  enough  for  dust.      Now  it  never  had  any  water 


during  the  day.  The  year  before  last,  the  driest 
we  had  had  for  a  generation,  that  road  was  never 
watered  during  the  day.  Nobody  had  ever  noticed 
this  fact,  nor  had  they  been  grateful.  A  great  deal 
of  damage  was  necessarily  done  to  the  roads,  especially 
if  they  were  heavy,  by  heavy  horse  traffic,  because 
the  horse  picked  out  small  holes.  Potholes  were 
said  to  be  caused  by  motor  traffic,  but  he  passed  over 
a  road  during  the  summer  of  1911  where  no  motor 
traffic  went  in  a  month,  and  he  found  it  full  of 
potholes.  Potholes  were  caused  by  the  picking  action 
of  horses,  or  by  large  stones  being  used,  the  result 
being  that  water  lodged,  and  matters  were  made 
worse  when  something  came  along  and  plunged  into 
the  holes.  There  were  plenty  of  ruts  in  the  days 
when  there  was  nothing  but  horse  traffic,  and  if  they 
still  wished  to  see  them  they  need  only  turn  off  from 
many  a  main  road.  As  a  matter  of  fact,  the  rut  was 
the  best  part  of  the  road  when  it  had  been  well 
rolled  down.  But  they  must  not  provide  this  sort  of 
thing  in  the  future,  and  he  could  say  that  in  this 
and  other  respects  Colonel  Cronvpton  had  taught 
him  a  good  deal,  while  also  teaching  him  that  a  good 
deal  more  was  to  be  learned  by  study.  If  they  got 
a  road  sufficiently  drained,  and  a  road  crust  into  which 
water  could  never  enter,  they  got  what  was  practically 
a  perfect  road.  If  a  loose  end  occurred  in  part  of 
the  road  it  should  be  taken  out  and  repaired  by 
ordinary  appliances,  and  the  only  breakdown  of  such 
a  road  would  be  when  the  carpet  came  to  be  worn 
down  and  it  had  to  be  renewed.  They  were  now 
getting  roads  which  could  not  be  disintegrated  by 
frost — that  was  to  say,  if  they  could  keep  the  water 
out.  What  was  wanted  was  a  surface  which  was 
resilient,  and  a  basis  which  would  not  be  rmshed  one 
way  or  the  other,  and  he  would  like  to  know  whether 
experiments  could  be  made  to  see  how  a  macadam 
road  was  worn.  They  must  get  rid  of  the  wearing 
action.  Some  friends  of  his  own.  particularly  Mr. 
E.  P.  Hooley,  county  surveyor  of  Nottinghamshire, 
had  done  great  work  in  that  direction,  while  Colonel 
Crompton  was  one  of  the  best  investigators  who  ever 
lived,  and  they  owed  a  debt  of  gratitude  to  all  those 
gentlemen  for  what  they  had  done,  and  for  the  pro- 
mise of  greater  successes  in  the  future. 

Dr.  W.  C.  Unwin  did  not  think  there  was  any  doubt 
that  by  the  study  of  materials  in  laboratories  a  kind 
of  elasticity  could  be  obtained  at  a  reasonable  cost. 
He  had  glanced  through  the  other  paper  read  that 
evening,  and  he  confessed  that  the  problem  of  the 
wheel  was  much  more  complicated  than  the  author 
seemed  to  assume. 

Mr.  E.  Shbapnell  Smith,  speaking  from  the  point 
of  view  of  the  owner  of  commercial  vehicles,  said 
the  problem  of  wheel  diameter  was  one  not  easily 
solved,  for  if  they  got  a  10-ft.  or  6-ft.  wheel  there 
would  he  no  end  of  difficulty  in  the  matter  of  street 
obstruction,  and  also  as  regarded  loading  and  un- 
loading. If  Colonel  Crompton  got  a  perfectly  carpeted 
road,  would  he  hold  the  same  brief  for  the  large 
diameter  wheel,  or  would  a  small  wheel  he  admis- 
sible ? 

Mr.  Thorneyckokt  thought  that  means  should  be 
taken  to  prevent  water  from  entering  the  road  near 
the  gutters  by  the  construction  of  a  narrow  trench 
on  each  side  for  drainage  purposes. 

Mr.  Wood  said  there  did  not  seem  to  be  am  real 
difficulty  in  constructing  a  suitable  road  for  motor 
traffic.  The  real  problem  was  the  construction  of 
such  ;i  road  as  would  be  within  the  means  of  road 
authorities  who  had  not  much  money  to  spare.  If 
the  new  roads  could  be  constructed  on  the  lines  sug- 
gested by  Colonel  Crompton  with  a  surface  of  a 
bituminous  mixture,  he  had  no  doubt  that  the  income 
oi  the  Road  Board  would  be  sufficient  to  maintain 
the  whole  of  the  main  roads  of  the  country.  \s  to 
the  road-testing  machine,  he  did  not  think  they 
could,  as  practical  men,  expect  that  such  a  machine 
would  serve  the  purpose  of  testing  what  would  happen 
to  a  road  under  actual  conditions.  A  road  was  very 
much  like  a  human  being  in  so  far  that  it  could 
be  trained  up  to  a  certain  point,  but  beyond  that  it 
might  collapse.  The  road-testing  machine  might  he 
worked  under  circumstances  which  could  never  apply 
on  a  real  road,  and  the  test  would  not,  of  course, 
supply   actual  condition   . 

Mr.  Taylor  observed  that  the  road-testing  machine 
was  on  the  saute  principle  as  the  tyre-testing  machii)  i 
used  by  tyre  makers.  They  had  accustomed  them 
selves  to  the  idea  that  the  road  and  the  car  were 
indivisible,  and  he  thought  the  paper  had  brough.1 
that  out  pretty  strongly. 
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The  (T'.TAiTnr.\N  (Mr.  T.  B.  Browne,  president  of 
the  Institution  of  Automobile  Engineers)  remarked 
that  the  matter  of  large  wheels,  to  which  Colonel 
Crompton  had  referred,  had  received  the  close  con- 
sideration of  designers.  The  size  of  the  wheels  at 
present  used  was,  of  course,  a  compromise. 

Colonel  Crompton,  in  reply,  remarked  that  as  to 
the  size  of  wheels,  Messrs.  Fowler  made  10-ft.  wheels 
years  ago,  and  reduced  the  damage  to  the  roads 
enormously.  His  object  was  to  call  attention  to  the 
fact  that  rigid  tyres,  to  do  less  damage  to  the  road, 
would  have  to  be  increased  in  diameter.  He  believed 
8-ft.  wheels  were  the  proper  size  for  transport  in  new 
countries  or  crossing  soft  ground.  Long-distance 
heavy  traffic  was  really  a  burden  to  the  roads,  and 
he  believed  something  should  be  done  to  reduce  the 
"push"  and  damage  done  by  it  even  if  some  little 
sacrifice  were  made  in  the  loading  facilities.  As  to 
the  road-testing  machine  it  would  not,  of  course,  do 
everything;  but  they  hoped  it  would  do  a  great  deal. 
He  felt  certain  the  results  would  be  such  a  year 
hence  that  they  would  say  they  ought  to  have  had 
the  road-testing  machine  many  years  ago. 


NATURAL  AND  ARTIFICIAL  BITUMENS. 


VIEWS  OF  A  MANUFACTURING  FIRM. 

We  have  received  from  the  Dussek  Bitumen  Com- 
pany a  pamphlet  setting  forth  very  definite  views  as 
to  the  relative  values  of  natural  and  artificial  mate- 
rials of  bituminous  nature,  as  well  as  some  opinions 
in  reference  to  the  best  ways  of  using  bituminous 
materials  in  the  making  of  road  crusts.  The  fact  that 
these  expressions  of  opinion  are  presented  in  a 
pamphlet  which  is  at  the  same  time  intended  to 
advertise  the  special  materials  prepared  by  the  firm 
does  not  necessarily  deprive  them  of  force,  though 
it  is  desirable  that  the  connection  in  which  the  views 
are  expressed  should  be  clearly  understood. 

The  main  points  may  be  summarised  as  follows:  — 

Though  there  is  no  one  ideal  road,  it  is  recognised 
that  the  best  results  are  obtained  when  the  stone  is 
firmly  bound  up  and  held  in  place  with  a  suitable 
bitumen  matrix,  and  when  an  upper  crust  or  carpet 
is  laid  on  a  solid  and  substantial  foundation. 

"  Speaking  with  nearly  thirty  years'  experience  in 
the  manufacture  and  handling  of  all  kinds  of  bitu- 
mens, pitches,  4c,  we  are  fully  convinced  that  in 
the  case  of  road  work — when  questions  such  as  dura- 
bility, length  of  life,  effect  of  cold,  heat  and  wet, 
resiliency,  softening  and  melting  points,  4c,  have  to 
be  taken  into  consideration,  and  are  of  such  great 
importance  —  materials  prepared  from  natural  bitu- 
men will,  in  course  of  time,  displace  all  artificial  and 
perishable  products.  The  natural  bitumen  used  in 
the  manufacture  of  matrix  and  for  forming  an  upper 
crust  or  carpet  must  not  only  be  of  a  tough,  resilient 
and  pliable  nature,  and  yield  slightly  to  pressure, 
but  it  must  at  the  same  time  be  sufficiently  hard 
without  being  brittle.  It  is  most  important  that  it 
should  also  have  a  suitably  high  melting  point,  so 
that  it  is  not  easily  affected  by  heat  or  variations  in 
temperature.  It  must  not,  for  instance,  become  hard 
in  cold  weather  so  that  it  will  chip,  nor  in  the  summer 
must  it  become  unduly  soft." 

However  good  a  natural  bitumen  may  be,  it  is  neces- 
sary for  it  to  be  properly  refined  and  suitably  prepared 
for  the  manufacture  of  matrix  and  for  use  as  a  carpet 
or  upper  crust. 

"  Each  natural  bitumen  has  its  own  peculiar  pro- 
perties and  characteristics,  and  the  material  that  is 
suitable  for  one  certain  class  of  work  would  not  neces- 
sarily be  suitable  for  another,  and  for  road  construction 
certain  bitumens  are  entirely  unsuitable  for  this  pur- 
pose, and  although  some  of  the  materials  that  have 
been  used  in  various  ways  answer  temporary  require- 
ments it  is  apparent  to  anyone  having  had  experience 
with  different  kinds  of  bitumen  that  the  nature  of  many 
of  them  prevents  them  making  a  lasting  success." 

The  term  bitumen  has  been  used  in  a  somewhat 
loose  manner,  and  distinction  should  be  made  between 
materials  that  are  produced  artificially  and  those  that 
are  natural. 

The  bituminous  matter  obtained  from  the  distillation 
of  petroleum  oil  has  been  said  to  be  "  pure  bitumen," 
but  Mr.  D.  A.  Sutherland,  f.i.c,  f.c.s.,  says: — 

"  ...  Bitumen  is  a  natural  product  as  opposed 
to  bituminous  products  obtained  as  the  result  of 
destructive   distillation   or  by  other   artificial  means. 


.  .  .  The  characteristics  of  native  bitumen  are 
not  shared  by  artificial  products,  and  the  natural 
product  even  at  a  higher  price  is  preferred  to  the 
artificial." 

Artificial  bitumens  obtained  from  the  distillation  of 
petroleum  oil  are  in  many  ways  inferior  to  natural 
bitumen. 

"  The  melting  point  of  many  of  them  is  low,  and 
they  accordingly  become  hard  in  cold  weather  and  in 
the  summer  the  heat  of  the  sun  softens  them  con- 
siderably. Artificial  bitumen,  in  our  opinion,  is  an 
altogether  misleading  term,  and  the  proper  defini- 
tion, and  the  one  by  which  peroleum  residuum  has 
always  been  known  before  the  introduction  of  this  for 
road  work  is  petroleum  pitch.  Americans  were  the 
rirsl  to  give  this  substance  the  title  of  'pure  bitumen.' 
but  we  do  not  think  engineers  in  this  country  will 
readily  agree  to  pay  the  same  price,  if  not  more,  for 
an  artificial  material  than  for  a  satisfactory  natural 
product. ' ' 

Before  it  is  possible  to  offer  the  correct  and  most 
suitable  article  it  is  necessary  to  know  the  class  of 
bitumen  required,  or  the  purpose  for  which  it  is 
intended.  No  one  kind  of  bitumen  could  be  employed 
for  the  many  purposes  for  which  this  substance  is 
used. 

In  a  material  such  as  Trinidad  bitumen  the  presence 
of  mineral  matter  toughens  the  bitumen  and  enables 
it  to  withstand  vibration,  and  the  melting  point  is 
also  largely  influenced  by  it.  It  is  impossible  to  make 
artificially  materials  which  are  the  same  as  that  pro- 
duced by  Nature,  and  all  that  can  be  done  by  hand 
is  to  imitate  the  analysis  of  natural  bitumen,  and  for 
such  work  bitumen  should  not  be  judged  by  analysis. 

"  There  is  nothing  either  that  has  longer  life  or 
withstands  climatic  conditions  better  than  natural 
bitumen,  and  as  this  is  a  very  important  point  it  is 
advisable  to  ascertain  where  the  bitumen  contained 
in  any  particular  preparation  is  derived  from,  and 
seeing"  that  all  the  natural  bitumen  deposits  in  exist- 
ence in  the  world  are  known,  and  as  these  materials 
can  be  recognised  by  their  properties  and  character- 
istics, it  is  possible,  therefore,  and  a  simple  matter  for 
those  of  experience,  to  trace  whether  the  bitumen  in 
question  has  been  produced  by  Nature  or  is,  say,  a 
residuum  from  oil  distillation." 

The  various  native  products  contain  different  pro- 
portions of  mineral  matter,  and  it  is  impossible  to 
say  where  asphalt  begins  and  bitumen  leaves  off.  In 
any  case  the  correct  terms  for  natural  products  of 
this  kind  are  native  bitumen  or  asphalt,  and  they  may 
be  of  either  hard  or  soft  nature. 

"  Rock  Asphalt — that  is,  limestone  or  sandstone 
naturally  impregnated  with  a  small  percentage  of 
bitumen  — is  found  in  France  (Seyssel),  Germany 
(Limmer).  Switzerland  (Val  de  Travers),  Sicily,  &c. 
The  prefix  of  the  word  '  rock  '  is  quite  sufficient 
to  distinguish  this  from  the  above  native  bitumens 
or  asphalts,  and  there  is  no  necessity  to  refer  to  the 
latter  as  asphalt  without  an  '  e,'  and  the  rock 
asphalt  as  asphalte  with  an  '  e.'  The  difference  in 
spelling  is  only  liable  to  cause  confusion,  although 
it  might  be  mentioned  that  asphalt  is  the  English 
spelling,  and  asphalte  and  asphaltum  the  French 
and  Latin  words  repectively. 

"  Asphaltum  and  Manjah. — These  terms  are  applied 
to  hard  and  practically  pure  forms  of  native  bitumen. 
They  are  used  in  small  quantities  for  the  manufacture 
of  varnish,  &c,  and  are  of  a  coal-like  nature,  being 
found  underground,  and  in  most  cases  are  mined  in 
the  same  way  as  coal.  The  cost  of  these  materials 
is,  for  instance,  about  three  to  five  times  that  of 
Trinidad  bitumen,  but  they  are  not  likely  to  be  of 
much  interest  to  those  connected  with  the  construc- 
tion of  roadways. 

"  Pitch. — Tar  and  coal  tar  pitch  have,  of  course, 
been  used  so  far  more  extensively  for  road  work  than 
any  other  materials,  and  no  other  pitch  can  compete 
with  the  latter  in  price.  It  is  altogether  inferior  to 
bitumen,  low  initial  cost  being  its  only  advantage. 
It  has  sometimes  been  given  the  fancy  name  of 
'British  bitumen,'  and  described  as  'bituminous' 
or  'asphaltic'  The  presence  of  this  and  other  pro- 
ducts of  the  tar  still  can  always  be  detected  by  smell 
alone. 

"  British  Asphalt. — This  material,  perhaps  little 
known  to  road  engineers,  at  one  time  was  made 
extensively  and  used  in  place  and  as  an  imitation  of 
mastic  asphalt— a  material  prepared  from  rock  asphalt 
—for  dampcourse  in  buildings,  &c.  It  is  a  composition 
of  coal-tar  pitch  and  sand,  and  is  still  manufactured 
to  a  certain  extent  for  the  above-mentioned  purpose." 
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XII. — The  Intercepting  Trap. 
You  mean  to  dispense  with  the  intercepting  trap  ? 
As  unnecessary  ?  And  not  only  unnecessary,  but 
dangerous  to  health?  Hum— that's  pretty  tall.  Of 
course The  consensus  of  opinion  of  the  Depart- 
mental Committee  appointed  by  the  Local  Govern- 
ment Board  is  with  you  ?  That's  something  to  con- 
jure with  certainly,  and  it  rolls  well  off  the  tongue, 

but It's  enough  for  you  ?    Oh,  I  quite  see  that, 

but  there's  one  little  hitch.  What's  that?  Oh, 
merely  the  local  by-laws.  You  see,  I'm  here  to 
administer  them,  and  I've  got  to  do  it.  Do  I  believe 
in  the  necessity  for  the  trap  ?    Don't  I  think  it's  an 

antiquated     appliance  ?     Hasn't    my    experience 

Hold  on,  Mr.  Harlem,  you're  going  a  bit  too  quick. 
It's  not  what  I  think— it's  what  I'm  paid  to  do  with- 
out thinking.  If  we  all  ran  away  with  the  bit, 
there'd  be  the  very  deuce  to  pay.  Whether  I  believe 
in  the  trap  or  not  's  beside  the  question.  The  by-laws 
require  it,  and  that's  as  far  as  I  can  go  in  a  business 
conversation.  Give  me  a  call  some  evening  when  I'm 
off  duty,  and  you  can  have  my  honest  opinion.  Then 
I  don't  believe  in  it  ?  No,  I'm  not  to  be  drawn.  The 
trap's  got  to  go  in,  and  if  you  don't  put  it  in  the 
inspector  won't  pass  the  drain.  That's  a  plain  state- 
ment of  fact,  and  not  all  the  reports  of  all  the  Depart- 
mental Committees  of  all  the  Local  Government 
Boards  of  the  universe  can  shake  it. 

*  #  #  * 

Certainly.  There's  no  reason  why  you  shouldn't 
make  an  application  to  the  council  for  special  exemp- 
tion. I  don't  say  it  '11  succeed,  mind  you;  but  make 
it  by  all  means.  Yes,  the  council  '11  consult  me,  I 
have  no  doubt,  and  I  shall  give  them  my  true  opinion. 
And  they'll  act  upon  it  ?  Ah,  that  depends  upon 
what  my  opinion  may  be,  Mr.  Harlem.  And  there're 
always  the  by-laws  to  consider.  Their  administra- 
tion is Hang  the  by-laws  ?    Certainly  ;   but  that 

won't  remove  them  from  their  indirect  inclusion  in 
the  statute  book.  Do  I  really  swallow  all  the  by- 
laws ?  Too  broad  a  question,  Mr.  Harlem — much  too 
broad  and  sweeping.  No  man  can  be  quite  in  agree- 
ment with  everything  upon  anything.  There  will 
always  be  certain  limitations  and  exceptions  and 
so  forth  calling  for  special  consideration,  and  that's 
where  all  hard-and-fast  rules  and  regulations  fail. 
Even  in  the  case  of  the  by-laws  ?  Precisely,  and  I 
would  be  the  last  to  recommend  blind  obedience  to 
their  requirements Except  as  regards  the  inter- 
cepting trap  ?  No,  I  except  nothing ;  but  when  I'm 
speaking  to  a  builder — and  I  must  regard  you  in  that 
light,  Mr.  Harlem,  seeing  that  you're  building  your 
own  house — when,  I  say,  I'm  speaking  to  a  builder 
my  lips  must  be  sealed.  I've  had  some  bitter  expe- 
rience, Mr.  Harlem,  and  it's  taught  me  to  keep  my 
opinions  to  myself.  I  may  generalise — that's  safe 
enough — but  I'm  not  to  be  had  again  on  the  par- 
ticular. 

*  *  *  * 

I  remember  when  I  held  my  first  chief  appoint- 
ment. It  was  in  a  small  urban  district,  and  the 
builders  were  an  exceptionally  bad  lot  for  shameless 
scamping.  One  gentleman  in  particular  must  have 
spent  the  whole  of  his  spare  time  in  considering  how 
to  evade  the  by-laws.  It  must  have  taken  him  hours 
of  careful  thinking  each  week,  and  I'll  confess  that 
he  "had"  me  more  than  once.  I  was  always  in  hot 
water  about  his  confounded  buildings,  and  then,  just 
when  I'd  resolved  to  take  it  out  of  him,  he  had  me 
worse  than  ever.  You'd  like  to  hear  about  it  ?  Well, 
T'll  tell  you.  He  came  to  me  one  day,  and  quite 
incidentally,  in  the  course  of  conversation,  asked  my 
opinion  as  to  the  desirability  of  carrying  party  walls 
in  rough  the  roof.  It  was  one  of  my  pet  theories— and 
doubtless  he  knew  it — that  the  requirement  was 
Farcical.  If  a  man  is  putting  in  the  very  best  work, 
f  told  him,  there  is  no  positive  objection  to  his  carry- 
ing a  wall  through.  He'll  leave  a  sound  roof  in  any 
case,  and  the  wall  might  as  well  come  through  as 
not.  It'll  be  a  waste  of  money,  and  that's  about  the  end 
of  it.  "But  in  the  case  of  property  such  as  mine,  Mr. 
ekfortb  ?"  he  urged.  "You  see  I  shan't  go  beyond 
filleting,  and  you  know  what  that  means  in  a  year 
or  two's  time.  You  wouldn't  expect  me  to  go  to  the 
expense    of    stepped     fla   hWlgfl    and    all    that    sort    of 


thing  ? "  In  such  a  case,  I  replied  (and  I  intended 
my  retort  to  be  withering  in  the  extreme),  in  the  case 
of  property  such  as  you  put  up,  it's  almost  criminal 
to  bring  the  walls  through.  The  slates  should  simply 
be  bedded  upon  the  wall,  so  as  to  give  the  houses  a 
chance  of  being  dry  at  least  from  their  top  end.  He 
thanked  me  with  a  smile  and  went  away. 
*  #  #  # 

Well,  he  was  at  work  then  upon  a  terrace  of  twelve 
houses,  and  bless  me  if  he  didn't  bring  his  party 
walls  up  as  I  said  and  bed  his  slates  upon  them. 
There  was  the  very  deuce  to  pay  at  the  next  meeting, 
and  I  was  instructed  to  serve  him  with  notices  and 
proceed  without  further  report  if  the  work  wasn't 
done  in  fourteen  days.  The  time  passed  and  nothing 
was  done,  so  proceedings  were  taken,  and  I  duly 
appeared  to  prosecute.  I  gave  my  evidence  in  the 
usual  way,  just  stated  the  facts,  produced  a  sealed 
copy  of  the  by-laws,  and  so  on.  Then  came  the 
builder's  turn,  and  he  absolutely  twisted  me  inside 
out.  I  hadn't  a  leg  to  stand  upon.  Had  I  not  told 
him  that  to  bring  his  walls  through  would  be 
criminal  ?  Had  I  not  expressly  told  him  that  the 
slates  should  be  bedded  upon  the  walls  ?  I  de- 
murred.    I  was  only  giving  utterance  to  an  opinion, 

I "  Yes  or  no  ?  "  thundered  the  little  pettifogger 

he  had  engaged.  I  still  objected,  but  the  bench  over- 
ruled me,  and  I  had  to  say  "  Yes."  "  And  now  you 
come  here,  sir,  and  ask  for  the  infliction  of  penalties 
upon  my  client  for  having  carried  out  your  instruc- 
tions." They  were  not  instructions,  I  argued — 
and  again  I  floundered  in  a  sea  of  protestation.  It 
was  not  for  me  to  give  instructions,  I  said ;  my  duty 
was  to  administer  the  by-laws  and  to  see  that  they 

were     carried    out.    I "  Precisely,"    sneered    the 

venomous  limb  of  the  law,  "precisely,  and  safe  (as 
you  thought)  in  the  protection  afforded  by  the  letter 
of  the  law,  you  wilfully  misled  my  client,  having  in 
view  all  the  time — I  hope  the  bench  will  make  a  note 
of  this — the  taking  of  these  proceedings."  I  was 
clone.    And  those  twelve  houses  remain  to  this  day 

#  #  #  # 

With  the  slates  bedded  on  the  walls  ?  Oh,  no — not 
so  bad  as  that.  The  council  entered  an  appeal 
against  the  decision  of  the  local  bench,  and  won.  No, 
I  was  very  mercifully  handled  at  the  appeal — at  least 
my  evidence  was — but  I've  never  forgotten  the  lesson. 
It  was  well  worth  the  humiliation  I  underwent,  and 
perhaps  you'll  see  now  why  I  refuse  to  express  my 
opinion  upon  the  merits  or  demerits  of  the  inter- 
cepting trap.  My  colleagues  do  ?  Oh,  very  likely — 
indeed  I  know  they  do ;  but  then  it's  not  when  in 
conversation  with  a  builder !  Their  words  might  be 
brought  up  against  them  ?  Yes,  but  never  as  having 
been  conveyed  in  the  form  of  a  specific  instruction  in 
any  particular  case.  There's  all  the  difference,  isn't 
there  ?  Send  on  your  protest  by  all  means.  Do  what 
I  can  ?  No,  I  can  hardly  promise  that ;  but  I'll  do 
what  I  feel  I  ought,  and  whether  that'll  be  for  or 
against  you  I  must  leave  you  to  judge.  No,  I'm  not 
in  the  least  fearful  that  you'll  treat  me  as  that 
rascally  builder  did.  But  with  age  comes  caution, 
and  I'd  sooner  risk  giving  offence  than  giving  myself 
away.  You're  not  offended  ?  Of  course  not — you're 
not  quite  the  stamp  of  man  that  I  have  in  my  mind 

in   these   cases.     Still,   there   you    are Good-bye, 

Mr.  Harlem,  and  don't  forget  the  appeal ! 

#  *  #  * 

Bad  smell,  Mr.  Harlem  ?  Oh,  that's  a  matter  for 
Mr.  Bankes.  I'm  not  the  sanitary  inspector.  You'd 
like  my  opinion  ?  Yes,  I  can  give  you  one  safely  on 
that,  and  if  you  seriously  wish  to  know,  I've  not  the 
least  doubt  that  it's  sewer  gas  you're  suffering  from. 
I  should  just  think  the  children's  throats  were  bad ! 
My  advice  ?  Why,  man,  I  distinctly  refused  to  offer 
any  opinion.  The  council  ?  Oh,  that  was  their 
matter,  not  mine.  They  consulted  me  first?  Well, 
they  did  and  they  didn't,  if  you  can  understand  what 
I  mean.  Asked  me  a  lot  of  questions,  got  my 
answers,  and  then  put  their  own  construction  upon 
them.  My  advice  now  is,  put  an  interceptor  in.  The 
report  of  the  Departmental  Committee  ?  Sewer  gas 
purer  than  ordinary  air  ?  When  you've  had  as  much 
experience  of  these  reports  as  I  have,  you'll  appre- 
ii.it>'    them    at   their   true   worth.     Pit  my    knowledge 
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against  that  of  an  expert  committee  ?  Oh,  no,  not 
my  knowledge,  but  my  experience,  when  it  comes  to 
applying  it  to  individual  cases. 

#  *  #  # 

Do  you  conceive,  Mr.  Harlem,  that  your  solitary 
vent  pipe  has  been  acting  practically  as  a  ventilator 
to  the  whole  of  the  sewers  of  the  district  ?  No,  of 
course,  you  don't.  The  system  here  was  ventilated 
at  cne  time,  but  complaints  arose  so  frequently  of 
this  shaft  or  that  grid,  that  one  by  one  all  these 
points  were  blocked  up.  The  surface  inlets  (the  grids) 
went  first,  and  then  the  shafts,  and  I  don't  believe 
there  are  a  couple  left  in  the  district.  Consequently, 
when  you  gave  a  free  drain,  the  gas  rose  buoyantly 
to  the  occasion,  and  your  trapped  inlets  into  the 
house  have  one  by  one  been  forced.  I  believe  I  men- 
tioned in  my  last  conversation  with  you  something 
about  limitations  and  exceptions  calling  for  special 
consideration,  and  your  case  is  one  in  point.  Be 
advised  now  and  have  a  trap  put  in.  The  council 
are  considering  the  whole  question  of  the  interceptors 
now — it's  down  on  the  agenda  for  the  next  meeting 
of  the  Sanitary  Committee — but  whatever  may  be  the 
outcome  of  it,  retain  yours  until  a  good  many  more 
untrapped  drains  have  been  laid  or  a  few  score  of 
interceptors  removed.  I  might  have  told  you  all  this 
before  ?  You  never  asked  me.  Your  request  was  for 
an  expression  of  opinion  on  the  merits  or  otherwise 
of  the  intercepting  trap.  I've  given  it  now  ?  Oh,  no, 
I  haven't.  I've  given  you  advice  on  your  special 
case,  which  is  quite  a  different  thing.  Moreover,  the 
advice  I  give  you  conforms  with  the  by-laws.  The 
party  walls  still  bulk  ominously  in  my  experience. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


MEETING    AT    MANCHESTER. 

A  district  meeting  was  held  at  Manchester  on 
Wednesday  of  last  week.  Among  those  present  were 
Messrs.  A.  E.  Bleazard  (district  chairman),  A.  Bowes 
(vice-president),  D.  Barton  (Stockport),  A.  Dempsey, 
junr.  (Eccles),  A.  Foster  (Salford),  J.  Howard 
(Worsley),  W.  Jackson  (Manchester),  B.  J.  McKenn 
(Heywood),  J.  Liddel  (Stockport),  J.  B.  Nuttall  (Hey- 
wood),  J.  Seddon  (Little  Lever),  J.  W.  Sunderland 
(Norden),  E.  Walker  (Stretford)  and  J.  W.  Gleave 
(hon.  district  secretary).  The  district  business  was 
taken  first,  and  at  the  conclusion  of  this  a  paper  on 
"  Sewage  Treatment,"  by  Mr.  E.  J.  McKenn,  Hey- 
wood, was  presented  for  discussion.  In  this  the 
author  described  at  length  the  construction  of  a 
modern  sewage  works,  commencing  with  the  detritus 
tanks  and  dealing  with  each  part  in  sequence,  and 
concluding  with  a  review  of  the  various  methods  of 
treatment. 

Following  his  paper,  Mr.  McKenn  explained  some 
drawings  of  various  makes  of  automatic  sprinkler 
fittings  and  photographs  of  Dibdin's  slate  beds,  and 
in  conclusion  showed  some  samples  of  effluent  drawn 
off  a  percolating  filter  at  various  depths  to  demon- 
strate the  method  of  purification. 

In  proposing  a  vote  of  thanks  to  Mr.  McKenn  for 
his  very  instructive  and  able  lecture,  the  Chairman 
(Mr.  Bleazard)  asked  the  former  to  tell  the  meeting 
whether  he  thought  it  possible  to  have  too  large  a 
tank  capacity,  and  what  was  his  opinion  as  to  the 
continuous  flow  over  the  quiescent  system.  Did  he 
consider  automatic  valves  for  feeding  sprinklers 
good  ?  What  was  the  maximum  amount  of  sewage 
allowed  to  be  treated  on  a  percolating  bed  ?  Did  he 
think  percolating  beds  were  better  aerated  from  the 
top  or  the  sides,  and  would  a  bed  6  ft.  deep  give  as 
good  results  as  one  8  ft.  deep  ? 

Mr.  Arthur  Bowes  (Newton-in-Makerfield).  who 
seconded,  said  that  Mr.  McKenn  had  compressed 
into  his  paper  matter  which  could  easily  be  expanded 
to  half-a-dozen  papers.  Among  the  questions  he  would 
like  the  lecturer  to  answer  were :  Did  he  consider  that 
beds  3  ft.  deep  would  give  good  results,  as  he — Mr. 
Bowes — had  that  difficulty  to  contend  with,  and  did  he 
think  that  in  such  a  shallow  bed  it  would  be  better 
to  lay  the  filtering  medium  direct  on  the  concrete 
floor,  or  to  have  some  method  of  holding  the  mate- 
rial off  the  floor  (which  would  be  conical)  ?  Did  he 
think  automatic  appliances  better  than  those  worked 
by  hand  ?  Alluding  to  the  capacity  of  septic  tanks, 
Mr.  Bowes  drew  attention  to  the  Eoyal  Commission's 
recommendation  of  a  12  hours'  capacity  in  lieu  of 
the  Local  Government  Board's  requirement  of  24 
hours,  and  also  said  that  he  did  not  greatly  favour 
Dibdin's  slate  beds. 


Mr.  J.  Howard  (Worsley)  supported,  and  asked 
what  was  considered  the  economic  depth  of  beds  ? 
Mr.  E.  Walker  (Stretford),  who  also  supported,  re- 
ferred to  the  land  treatment  or  broad  irrigation,  and 
the  help  which  a  knowledge  of  the  laws  of  Nature 
with  regard  to  evolution  gave  to  those  who  had 
sewage  treatment  to  deal  with.  The  proposition 
having  been  carried  with  acclamation, 

Mr.  McKenn  replied,  saying  that  it  had  given  him 
great  pleasure  to  prepare  his  paper  for  the  institu- 
tion, and  he  had  benefited  from  the  discussion.  In 
reply  to  the  various  questions  raised,  he  said  that 
land  treatment  is  the  natural  method  of  sewage 
treatment,  and  one  by  which  the  working  cost  may 
be  considerably  reduced.  In  the  North  this  method 
was  not  so  much  in  evidence  as  in  the  Midlands  and 
the  South,  owing  to  the  physical  conditions  and  cost 
of  land.  Furthermore,  land  treatment  called  for  a 
special  knowledge  of  the  science  of  agriculture. 
Dealing  with  the  economic  depth  of  a  bed,  and 
similar  questions  raised  by  Mr.  Bleazard  and  Mr. 
Bowes,  he  stated  that,  generally  speaking,  the  first 
condition  governing  the  depth  of  a  bed  was  the  fall 
available.  Where  the  fall  was  limited  and  shallow 
beds  had  to  be  adopted,  they  called  for  a  larger 
superficial  area,  a  finer  filtering  medium,  a  tank 
effluent  practically  free  from  suspended  matter,  and 
an  even  distribution  on  the  surface  of  the  bed.  The 
area  and  size  of  medium  depended  on  the  composi- 
tion of  the  sewage  to  be  treated.  A  shallow  bed,  well 
laid  and  managed,  would  yield  a  good  effluent.  He 
did  not  consider  it  wise  to  lay  the  filtering  medium 
on  the  floor  of  the  bed,  because,  owing  to  any  disin- 
tegration of  the  medium,  an  accumulation  would 
form  together  with  the  general  humus  matter,  and 
thus  prevent  an  equal  drainage  of  the  bed,  besides 
helping  to  reduce  the  working  capacity  (which  would 
be  aggravated  as  time  went  on),  and  preventing 
aeration  at  the  bottom.  Some  method  should  be 
adopted,  such  as  special  half-round  perforated  drain 
pipes,  and,  better  still,  the  Ames  Crosta  floor  tiles, 
which  made  an  excellent  flooring,  and  besides  pro- 
viding a  thorough  drainage,  allowed  of  a  good 
aeration  at  the  bottom  of  the  bed  owing  to  their 
special  construction.  Automatic  appliances,  well 
made,  were,  he  considered,  superior  to  hand-worked 
apparatus.  The  Ames  Crosta  automatic  valves,  in 
coanection  with  their  sprinklers,  had  been  in  opera- 
tion at  Heywood  for  eight  years,  and  were  working 
excellently.  Mather  &  Piatt,  Limited,  had  an  ex- 
cellent method  of  automatic  distributing  apparatus, 
and  Adams  Hydraulics  had  a  well-designed  arrange- 
ment for  working  their  revolving  spreaders,  besides 
their  well-known  syphons  for  use  in  contact  beds. 
His  own  experience  was  that  more  reliance,  as  well 
as  accuracy  in  timing,  could  be  obtained  by  a  well- 
designed  mechanical  apparatus  than  when  the  appli- 
ance had  to  be  manipulated  by  hand.  Eegarding  the 
slate  beds,  he  thought  that  the  saving  in  cost  as  the 
result  of  decrease  in  sludge  was  a  strong  point  in 
their  favour.  The  initial  outlay  might  be  greater, 
but  the  results  obtained  where  this  method  of  pre- 
liminary treatment  was  in  use  showed  that  the  extra 
cost  in  the  first  case  was  more  than  balanced  by  the 
saving  in  maintenance  when  the  sludge  difficulty 
was  considered.  The  aeration  of  percolating  beds 
from  the  top  or  sides  depended  in  the  first  case  on 
the  size  of  the  medium  used,  and  so  far  as  aeration 
from  the  side  went,  depended  on  construction.  In  a 
percolating  bed  of  medium  filtering  material,  allow- 
ing the  surface  to  be  healthy,  aeration  would  take 
place  in  a  downward  direction ;  but  he  would  place 
more  reliance  on  a  bed  being  aerated  from  the  side, 
especially  if  large  clinker  was  used  in  the  side  con- 
struction instead  of  brickwork.  The  maximum 
amount  to  be  treated  on  a  percolating  bed  depended 
on  the  total  capacity  of  the  bed,  the  size  of  the 
medium,  and  whether  the  sewage  was  "  strong," 
"average,"  or  "weak."  These  conditions  deter- 
mined the  maximum  quantity  which  could  be 
treated.  The  question  of  large  tank  capacity  was 
somewhat  indefinite.  A  tank  only  required  to  be 
sufficiently  large  to  allow  the  effluent  discharged  to 
contain  a  minimum  of  suspended  matter,  and  to  be 
in  a  fit  condition  for  bed  treatment.  As  the  capacity 
depended  on  these  factors,  a  tank  constructed  in 
excess  of  such  requirements  was  money  ill-spent. 
He  favoured  the  continuous  flow  through  tanks. 
This  method,  allowing  tanks  were  constructed  as 
stated  in  his  paper,  made  for  a  more  thorough  equali- 
sation of  the  strength  of  the  effluent  than  that  from 
a  quiescent  tank. 
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Sewerage  and  Sewage  Disposal  at  Cuiidford, 
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The  drainage  of  the  Borough  of  Guildford  was  not 
commenced  until  as  late  as  1893.  The  reason  for  the 
delay  of  such  an  exceedingly  important  work  in  a 
healthy  and  prosperous  town  like  Guildford  may  be 
attributed  to  the  fact  that  most  of  the  residential 
property  of  the  town  is  situated  upon  the  chalk,  which 
afforded  an  easy,  economical  and  convenient  means 
for  the  disposal  of  foul  matters  by  allowing  them  to 
filter  away  through  an  open  and  porous  subsoil,  regard- 
less of  their  ultimate  destination.  But  this  did  not 
applj-  to  the  low-lying  properties  in  the  Wey  valley, 
where  the  cesspools  became  waterlogged  and  overflows 
had  to  be  made  with  the  surface-water  drains  in  order 
to  mitigate  the  nuisance  of  constant  clearance,  thus 
allowing  crude  sewage  matters  to  discharge  into  the 
river  without  let  or  hindrance. 

When  the  Thames  Conservancy  obtained  their  addi- 
tional powers  they  immediately  began  to  press  the 
local  authority  to  bring  forward  a  sewage  scheme,  and 
after  many  protracted  discussions  it  was  finally  decided 
to  invite  competitive  designs  for  the  drainage  of  the 
town.  Mr.  Nicholson  Lailey  was  the  successful  com- 
petitor, and  his  plans  for  the  drainage  of  the  old 
borough  of  607  acres  were  eventually  carried  out. 

In  1904  the  borough  was  extended  to  nearly  4g  times 
its  original  size,  making  an  area  of  2,601  acres,  and 
the  authority  had  then  to  consider  the  revision  of 
the  old  system  in  order  to  deal  with  the  requirements 
of  the  added  area. 

The  original  scheme  provided  for  drainage  upon 
the  separate  system,  the  borough  being  divided  into 
high  and  low  level  areas,  the  former  gravitating  to 
the  sewage  disposal  works  and  the  latter  being  raised 
to  a  point  where  it  met  the  high  level  sewage,  dis- 
charging through  a  syphon  1,297  yds.  in  length  to 
the  tanks. 

About  the  time  that  the  borough  extension  was  con- 
templated the  districts  of  Shalford  and  Artington, 
lying  to  the  south  and  west  of  the  town,  were  in  turn 
pressed  by  the  Thames  Conservancy  to  undertake 
drainage  schemes,  and  previous  to  this  Stoke  Parish 
in  the  north  were  in  the  same  difficulty,  and  eventually 
had  to  drain  the  greater  portion  of  their  district  and 
construct  a  sewage  disposal  works  at  a  cost  of  £30,000, 
to  satisfy  the  requirements  of  the  board.  The  popu- 
lation served  by  these  works  was  about  4,000  persons. 

A  year  or  two  after  the  extension  of  the  borough 
the  Hambledon  Rural  District  Council,  under  whose 
jurisdiction  the  Shalford  parish  lies,  approached  the 
Guildford  Town  Council  to  take  the  drainage  from 
their  district,  and  as  the  greater  portion  of  the  parish 
of  Artington  had  been  added  to  the  borough  it  became 
necessary  to  reconsider  the  main  drainage  system  in 
its  entirety,  especially  as  regards  the  low  level  area. 

POWER    FROM    REFUSE. 

The  council  were  about  this  time  considering  the 
desirability  of  erecting  a  refuse  destructor,  and  the 
author  was  instructed  to  submit  a  report  showing  how 
the  power  generated  from  burning  refuse  could  be 
applied  in  the  best  possible  manner.  After  several 
reports  had  been  put  forward  the  council  decided  to 
adopt  a  scheme  for  placing  a  refuse  destructor  to  the 
south  of  the  borough  to  raise  the  sewage  from  the 
district  of  Shalford  into  the  high-level  sewers,  but  this 
was  eventually  negatived  on  aesthetic  grounds,  as  it 
was  thought  it  would  be  a  disfigurement  of  the  land- 
scape to  place  a  pumping  station  anywhere  to  the 
south  of  the  town.  Further  schemes  were  put  forward, 
and  after  various  proposals  had  been  considered  it  was 
decided  to  build  the  destructor  and  power  station 
where  it  now  stands  at  the  sewage  disposal  works. 
Briefly,  a  description  of  the  scheme  is  as  follows  : — 
There  was  to  be  a  four-cell  destructor  with  two 
Babcock  &  Willcox  boilers  sandwiched  between  every 
other  cell,  thus  dividing  the  plant  into  two  units, 
one  unit  of  which  was  to  be  capable  of  raising  suffi- 
cient steam  to  lift  the  sewage  from  the  town  and  the 
parish  of  Shalford  to  the  tanks  at  the  sewage  disposal 
works.     Tii  ng  power  at  at  ion  t  bree  < 

ors  were  to  be  installed,  one  set  to  be 
capable  of  dealing  with  the  dry-weather  flow  (estimated 
at  700,000  gallons  per  diem),  two  sets  to  deal  with  the 

From  a  paper  submitted  at  a  meeting  of  the  Association 
of  Manasers  of  Sewage  Disposal  Works  on  Saturday  last 
at  Guildford. 


wet-weather  flow  (practically  twice  the  above  quantity), 
and  one  set  to  be  held  in  reserve.  Additional  beds 
for  a  fourth  set  were  also  put  down  when  the  works 
were  carried  out.  Air  mains  of  7  in.,  5  in.,  4  in.,  and 
2^  in.  diameter  were  laid  in  the  direction  of  the  several 
ejectors  to  lift  the  sewage  through  rising  and  gravi- 
tating sewers  to  the  main  ejector  station  in  Drummond- 
road  (which  was  the  site  of  the  original  low  -  level 
pumping  station),  and  thence  to  the  new  Fieldhouse 
tank  at  the  sewage  works. 

By  this  scheme  the  low  -  level  sewage,  consisting 
mostly  of  trade  refuse,  is  kept  entirely  separate  from 
the  high-level  sewage,  which  is  entirely  domestic. 

Before  leaving  the  sewerage  of  the  borough  it  may 
be  of  interest  to  mention  that  a  detailed  description 
of  this  scheme  was  read  at  the  Home  District  meeting 
of  the  Institution  of  Municipal  and  County  Engineers 
on  October  15th,  1910,  and  may  be  seen  in  the 
"  Minutes  of  Proceedings  "  of  that  bod  v.  [The  Sur- 
veyor, October  21,  1910.] 

THE    SEWAGE    WORKS. 

Previous  to  the  extension  of  the  borough  the  sewage 
disposal  works  onlyT  included  25  acres,  but  the  cor- 
poration have  now  purchased  and  obtained  by  the 
Extension  Order  of  1904  a  further  area  of  over 
209  acres,  making  a  total  of  234  acres,  the  greater  part 
of  which  is  used  at  one  period  of  the  year  or  another 
for  sewage  purification. 

I  have  referred  to  the  area  of  the  sewage  farm  as 
234  acres,  but  of  this  area  17  acres  is  allocated  to 
allotments  and  building  sites,  while  the  buildings, 
tanks,  bacteria  beds,  &c,  cover  nearly  another  6  acres, 
thus  leaving  211  acres  for  the  purification  of  sewage 
inclusive  of  50  acres  of  pasture,  which,  of  course,  can 
only  be  used  lightly. 

There  are  practically  two  distinct  works — viz.,  the 
original  town  works,  which  is  known  as  Bellfields,  and 
Woodlands,  which  was  taken  over  when  the  extension 
of  the  borough  took  place.  At  the  former  works  the 
tank  accommodation  consists  of  three  rectangular 
tanks  having  a  capacity  of  400,000  gallons,  and  the  new 
Fieldhouse  tank,  which  accommodates  500,000  gallons. 
As  before  mentioned,  the  high-level  or  domestic  sewage 
which  comes  from  the  residential  districts  of  the 
borough  gravitates  through  two  syphons  (laid  under 
the  beds  of  two  rivers)  of  15  in.  and  9  in.  diameter 
respectively,  to  the  old  rectangular  tanks,  and  after 
screening  is  discharged  through  a  double  channel  into 
these  tanks  alternately  for  natural  sedimentation,  the 
supernatant  water  being  either  drawn  off  through  a 
floating  arm  or  weired  over  into  a  channel  at  the  end 
of  the  tanks,  which  in  turn  allows  it  to  pass  through 
iron  channels  over  six  roughing  filters,  thence  being 
applied  by  an  open  distributing  channel  to  the  land. 

It  is  proposed  to  reconstruct  the  six  filters  at  the 
foot  of  these  tanks,  distribute  tlie  high-level  sewage 
by  means  of  rotary  sprinklers  over  an  increased 
depth  of  filtering  media,  and  complete  the  purification 
by  passing  the  filtrate  over  the  adjoining  land,  which 
has  been  used  rather  too  excessively  in  the  past  for 
the  cleansing  of  tank  effluents. 

This  refers  to  about  two-thirds  of  the  high-level 
sewage,  as  the  remaining  third  is  dealt  with  on 
bacteriological  lines,  that  is  to  say,  is  passed  diagon- 
ally through  the  deeper  of  the  three  rectangular  tanks 
on  to  some  coarse  bacteria  beds,  in  which  it  is  held 
up  for  about  two  hours,  and  then  discharged  into  a 
series  of  finer  beds,  where  the  same  process  is  re- 
peated, finally  being  run  through  tertiary  beds  direct 
to  the  river.  The  liquid  sludge  from  these  tanks,  as 
well  as  from  the  new  tank,  is  discharged  on  to  17  acres 
of  undramed  land  through  a  5-in.  iron  pipe,  and 
immediately  covered  in. 

The  superintendent  informs  me  that  the  sludge  con- 
tains about  90  per  cent  of  water,  and  that  the  average 
quantity  per  1,000  gallons  of  sewage  equals  "076  tons. 

At  times  some  considerable  difficulty  is  experienced 
in  clearing  the  small  sludge  main  of  the  heavier 
matters,  and  the  only  way  to  overcome  this  difficulty 
is  to  turn  on  the  air-  pressure  through  sludge  rams— 
which  generally  seems  effectual. 

DISPOSAL   OF   SLUDGE. 

The  land  upon  which  the  sludge  is  discharged  con 
sists  of  a  light,  sandy  subsoil,  and  lies  fairly  high  in 
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comparison  with  other  land  in  the  immediate  proximity. 
It  may  be  described  as  an  ideal  subsoil  for  the  disposal 
of  liquid  sludge  ;  in  fact,  before  the  corporation  became 
the  owners  of  these  17  acres,  the  farmer  who  then 
tilled  the  land  had  never  been  able  to  obtain  a  crop 
of  any  description  from  it,  and,  when  the  occasion 
afforded,  gladly  took  all  the  sewage  the  corporation 
allowed  him  to  have.  I  believe  I  am  correct  in  saying 
that,  the  first  year  after  the  application  of  sewage  to 
these  two  fields,  lie  garnered  a  crop  of  something  like 
500  tons  of  roots  where  before  he  could  never  get  a 
blade  of  grass  to  grow. 

BACTKKIA    BEDS. 

The  following  is  a  description  of  the  five  sets  of 
bacteria  beds  which  were  constructed  in  1900,  at  a 
cost  of  £4,216  :— 

The  primary  contaci  beds  (400  sq.  yds.  each,  or  a 
total  area  of  2,000  sq.  yds.)  are  contained  within  brick 
walls  9  in.  thick,  strengthened  by  piers  and  flying 
buttresses  at  the  corners,  the  concrete  floors  and  sides 
of  brick  walls  being  rendered!  in  cement.  Each  bed 
contains  330  cub.  yds.  of  burnt  ballast  or  clinker 
(2  ft.  6  in.  deep),  broken  to  pass  a  3-in.  ring,  and 
refused  by  a  4,-in.  mesh  screen.  The  beds  are  drained 
by  brick  channels  and  agricultural  pipes  to  a  sump, 
and  the  flow  controlled  by  automatic  air  feeds  and 
syphons,  supplied  by  .Messrs.  Adams,  Limited,  of  Old 
Queen-street,  London.  These  beds  are  capable  of  deal- 
ing with  1R-S  gallons  per  square  yard  per  day,  the 
total  contents  being  1,660  cube  yards. 

The  secondary  beds  are  constructed  in  a  similar 
manner  to  the  coarse,  the  filtering  media  consisting 
of  burnt  ballast  and  clinker  screened  lo  pass  a  1-in. 
ring,  and  being  rejected  by  a  £da.  screen.  The  total 
area  is  2,783  sq.  yds.,  2  ft.  6  in.  deep,  or  about  25  per 
cent  larger  than  the  coarse  beds,  this  being  considered 
necessary  by  the  Local  Government  Board  at  the  time 
of  their  construction.  There  are  also  456  sq.  yds.  of 
tertiary  beds,  varying  from  4  ft.  to  2  ft.  in  depth'  which 
complete  this  part  of  the  process,  the  water  from  the 
latter  beds  eventually  flowing  into  the  subsoil  drains 
to  the  river.  The  tertiary  beds  are  composed  of  the 
materials  passing  through  the  4,-in.  and  £-in.  screens 
specified  to  be  used  in  the  construction  of  the  other 
beds. 

The  land  for  the  irrigation  of  sewage  effluents  is 
drained  to  a  depth  varying  from  7  ft.  to  3  ft.  6  in.,  and 
4-in.  breeze  concrete  tubes  and  agricultural  pipes. 
The  distance  apart  between  the  subsidiary  drains 
(porous  tubes)  is  200  ft.,  and  between  the  herring- 
bone drains  (4-in.  agricultural  pipes)  100  ft. 

The  greater  portion  of  the  234  acres  consists  of 
gravel  and  sand  overlaid  by  9  in.  to  12  in.  of  sandy 
loam,  and  is,  therefore,  a  most  suitable  subsoil  upon 
which  to  irrigate  sewage. 

The  mam  distributing  carrier  consists  of  half-round 
pipes  laid  on  a  6-in.  bed  of  concrete,  capped  with  blue 
bricks,  openings  being  provided  at  different  points 
by  stop-gates,  or  screw-down  valves.  This  carrier 
is  laid  to  a  gradient  of  1  in  1,000. 

The  other  part  of  the  farm  is  irrigated  with  sewage 
by  means  of  an  underground  carrier  consisting  of 
18-in.,  12-in. ,  and  9-in.  concrete  or  stoneware  pipes, 
with  manholes  built  a  sufficient  height  above  the 
surface  to  enable  sewage  to  be  irrigated  on  the  beds 
where  required.  These  manholes  have  openings  on 
either  side  fitted  with  screw-down  penstocks,  and  a 
screw-down  penstock  on  the  main  channel,  so  that 
any  portion  of  the  land  can  be  used  without  inter- 
fering with  growing  crops  on  another  portion. 

The  low-level  sewage,  including  that  from  the  parish 
of  Shalford,  discharges  through  a  duplicate  15-in. 
syphon  laid,  as  in  the  case  of  the  other  two,  under 
the  beds  of  both  rivers  to  the  new  Fieldhouse  tank, 
and  is  raised  an  additional  7  ft.  to  8  ft.  higher  in  order 
to  meet  the  requirements  of  the  Local  Government 
Board,  as  the  inspector  who  held  the  inquiry  was  of 
opinion  the  time  may  arrive  when  the  tank  effluent 
would  be  required  to  be  treated  through  artificial 
filters  before  being  discharged  on  to  the  land. 

I  do  not  intend  to  dwell  too  long  upon  the  con- 
struction of  the  new  tank  .  .  .  but  I  must  say  that 
the  advantages  which  the  patentee  claims  for  this 
tank  .  .  .  have  been  amply  verified  during  the 
time  the  tank  has  been  at  work.  It  is,  in  my  opinion, 
a  perfect  sedimentation  tank. 

In  conclusion  it  may  be  of  interest  to  state  that 
the  largest  quantity  of  sewage  applied  per  hour  for 
twenty-four  hours  is  20,000  gallons,  and  the  smallest 
quantity  11,000  gallons,  the  greater  volume,  of  course, 
being  put  on  during  the  summer  months  —  viz. . 
August — and  the  lesser  quantity  in  January. 


CORRESPONDENCE. 

For  every  ill  beneath  the  sun 
7  here  is  sjme  remedy  or  none  ; 
It  there  be  one,  resolve  to  find  it ; 
/'  not,  submit,  and  never  mind  it 

—  An  or 


THE    DRAINiNC    OF    MOOR    ROADS. 

To  the  Editor  of  The  Surveyor. 
Sir,-  I  have  read  with  much  interest  the  corre- 
spondence in  your  columns  on  the  above  subject. 
Mr.  Maughan's  letter  is  much  the  best,  and  the  first 
portion  is  quite  correct,  especially  with  reference  to 
the  roadside  "verge"  grips  which  take  the  water 
from  the  sides  ..f  the  road  only.  The  cross  channel 
in  dispute  is  right  across  the  road— wide  and  shallow 
—nothing  like  a  V,  but  more  of  the  nature  of  a  scoop. 
Air.  Maughan,  however,  would  make  a  good  maker  of 
laws  through  which  the  proverbial  "  coach  and  four  " 
could  be  driven.  In  the  first  place  he  says  it  would 
be  "fatuous"  to  do  away  with  something,  or  de- 
mands his  "pound  of  flesh,"  and  immediately  goes 
on  to  say,  "  it  cannot  be." 

It  is  practically  impossible  to  provide  for  the 
surface  drainage  or  "wash"  of  the  road  in  question 
without  a  grip,  channel,  or  "check,"  or  something 
of  a  similar  nature  to  the  one  in  use.  I  notice  it  has 
been  described  as  a  ditch,  which  is  most  misleading, 
when  the  width  was  3  ft.  4  in.,  and  its  depth  from 
3  in.  to  5  in.  only,  evenly  scooped  out. 

It  would  be  as  well,  perhaps,  to  give  a  description 
of  the  road.  .  .  .  Mr.  Maughan  makes  me  doubt  if 
he  comprehends  the  nature  of  the  road  in  question 
when  he  talks  of  "  tar-painting "  the  road  surfaces ! 
The  road,  14  ft.  to  16  ft.  wide,  leads  up  on  to  the 
rnoors  at  the  end  of  the  Hamilton  Hills,  in  fact,  runs 
up  between  the  end  of  the  Hamilton  and  the  com- 
mencement of  the  Cleveland  Hills,  and,  starting  from 
the  foot  of  the  hill,  rises,  for  a  distance  of,  roughly, 
three-quarters  of  a  mile,  about  350  ft.  It  is  sinuous, 
and  in  five  or  six  positions,  in  coming  down,  no  great 
distance  can  be  seen  in  advance.  The  "grip"  or 
channel  where  the  accident  happened  is  rather  more 
than  half  way  down,  and  290  yds.  higher  up,  where 
the  road  leaves  the  actual  moor,  is  a  gate  across  the 
road  which  is  almost  invariably  shut.  The  channel 
runs  obliquely  across  the  road,  and  is  quite  easy  to 
negotiate  at  a  slow  speed.  The  road  at  the  point  of 
accident  is  in  cutting,  and  during  the  snowstorm  of 
January  last  was  6  ft.  to  8  ft.  deep  with  snow.  As 
you  will  understand,  this  snow  could  not  be 
"ploughed,"  but  was  cut  out  by  hand— a  roadway  of, 
say,  9  ft.  wide.  What  amount  of  side  draining  can 
convey  the  water  from  this  9-ft.  roadway  in  times  of 
rapid  thaw,  and  what  about  the  ice  on  the  road 
surface  if  a  sharp  frost  follows  ? 

This  being  a  moor  road,  with  some  days  scarcely  a 
wheeled  vehicle  over  it,  and  repaired  by  soft  local 
stone  (the  nearest  railway  station  is  over  7  miles 
away  down  country),  the  crust  is  not  maintained  in 
that  hard  condition  one  expects  to  find  in  heavier- 
trafficked  roads;  consequently,  in  wet  weather,  when 
the  surface  is  soft  and  the  subsoil  saturated,  even  one 
heavy-wheeled  vehicle  may  make  a  track  down  which 
the  water  runs.  No  side  drainage  can  catch  this 
latter  water,  or  "  wash."  With  regard  to  camber,  we 
do  not  find  a  big  camber  safe  in  hilly  districts  where 
vehicles,  especially  of  four  wheels,  are  likely  to  go. 

In  my  opinion,  and  that  of  the  majority  of  the 
people  I  have  spoken  to,  the  hill  in  question  is  not 
safe  for,  and  should  never  be  ridden  down  by,  anyone 
on  an  ordinary  cycle.  There  is  great  strain  on  the 
brakes  (for  which  they  were  never  fitted),  and  should 
they  give  out,  or  fail,  woe  betide  the  rider  on  this 
particular  stretch  of  road,  as  well  as  any  other  user 
of  the  road  unfortunate  enough  to  be  passing  up  or 
down  at  the  time. 

Mr.  Maughan  points  out  that  "  our  roads  should 
be  made  as  safe  as  possible."  Well,  who  does  not 
think  so?  In  fact,  "everybody's  doing  it"  (even 
shouting  it)  who  are  nowaday.-  wishful  of  using  the 
highways  of  England  for  travelling  at  speeds  from 
20  to  50  or  60  miles  per  hour.  But,  for  my  part,  1 
think  there  is  also  another  side  of  the  question  which 
should  be  considered  first — viz.,  the  very  much  larger 
number  of  individuals— women  and  children,  young 
men  and  old  men— who  still,  as  in  past  years,"  wish 
to  have  at  least  their  little  narrow  strip  to  walk 
along  with  safety,  and  deserve  a  share  of  thought  and 
consideration. 

We  have  in  this  district  some  of  the  finest  surfaced 
roads  between   London  and   Carlisle,   and   I   for  one 
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wish  to  continue,  if  possible,  further  to  improve 
them;  but  I  do  think  some  limit  or  comparison  must 
be  drawn  between  wide  main  through  roads,  or  even 
secondary  ones,  and  narrow,  hilly,  out-of-the-way 
moorland  roads. — Yours,  &c, 

Geo.  Easdale, 
Highway    Surveyor    to    the    Northallerton 
Rural  District  Council. 
April  5,  1913. 


ASPHALT  AND   BITUMEN. 

To  the  Editor  of  The  Surveyor. 

Sir, — From  the  point  of  view  of  the  manufacturer 
there  was  a  good  deal  that  was  disappointing  in  the 
conference  of  surveyors  held  under  your  auspices 
at  Olympia  yesterday. 

The  last  proposition,  dealing  with  asphalt  and 
bitumen,  opened  up  common  ground  whereon  the 
surveyor  and  the  manufacturer  might  have  met,  and 
where  some  useful  discussion  could  have  taken  place. 
Everyone  was  agreed  that  there  exists  a  great  con- 
fusion of  terms,  and  that  proper  and  authoritative 
definition  is  required,  but  all  were  content  to  leave 
it  to  some  future  occasion  to  decide  upon  the  details 
of  what  action  should  be  taken  to  bring  that  about. 
It  is  no  injustice  to  surveyors  to  state  that  a  very 
large  number  of  them  have  the  very  vaguest  ideas 
as  to  what  really  constitutes  bitumen  and  asphalt, 
and  with  this  lack  of  expert  knowledge  so  common,  it 
becomes  a  question  as  to  where  the  Eoad  Board  is 
going  for  the  information  that  will  guide  it  in  laying 
down  the  law. 

The  Eoad  Board's  engineer,  Colonel  Crompton,  is 
doing  a  great  amount  of  useful  research  work,  and 
is  undoubtedly  an  authority  on  the  theory  of  modern 
road  construction,  but  his  actual  experience  with  and 
knowledge  of  bitumens  and  asphalts  does  not  go  so 
deep,  and,  indeed,  most  of  the  work  in  which  he  is 
interested  has  been  done  with  one  class  of  material 
only— viz.,  petroleum  residuum— though  it  is  de- 
scribed as  bitumen  by  Colonel  Crompton  and  those 
interested  in  its  exploitation  for  the  purpose. 

Personally  I  believe  that  the  best  way  of  settling 
this  very  vexed  question  would  be  for  an  advisory 
body  to  be  appointed,  the  members  of  which  should 
be  selected  from  among  authorities  on  the  question, 
and  whose  expert  advice  would  be  at  the  service  of 
the  Eoad  Board  to  assist  it  to  a  decision  on  a  sub- 
ject on  which,  at  present,  it  has  little  information.— 
Yours,  &c, 

Jas.  Bastian. 

39  Stanhope-gardens, 
Highgate,  N. 

April  22,  191.3. 


TOWN  PLANNING  IN  AUSTRALASIA. 

To  the  Editor  of  The  Surveyor. 

Sir,— A  paragraph  appearing  in  several  papers 
yesterday  makes  it  appear  that  the  British  Associa- 
tion is  sending  an  expert  in  town  planning  to  Aus- 
tralasia next  year.  May  I  point  out  through  your 
columns  that  this  proposal  emanates  from  "  the 
Garden  Cities  and  Town  Planning  Association,  the 
pioneer  propagandist  society  in  Great  Britain,  which 
organised  a  visit  of  Australasian  statesmen  to  Letch- 
worth  Garden  City  on  Saturday  ? 

This  association  has  asked  the  British  Association 
to  adopt  town  planning  as  a  subject  for  discussion 
while  in  Australia  next  year,  especially  in  view  of 
the  fact  that  a  great  national  opportunity  has  been 
realised  in  the  new  Federal  capital,  and  the  Govern- 
ment of  New  South  Wales  is  now  building  a  garden 
suburb  on  the  outskirts  of  Sydney. 

It  was  to  the  Garden  Cities  and  Town  Planning 
Association's  proposal  that  the  Hon.  W.  A.  Watt 
(Premier  of  Victoria)  and  the  Hon.  W.  A.  Holman 
(Attorney-General  of  New  South  Wales)  referred  in 
expressing  the  hope  that  so  influential  a  body  as  the 
British  Association  would  be  able  to  adopt  the  pro- 
posal, and  thus  pave  the  way  for  a  national  move- 
ment throughout  Australia  and  New  Zealand  in 
favour  of  the  principles  contained  in  "The  Housing 
and  Town  Planning  Act,  1909."— Yours,  &c, 

Charles  C.  Reade, 
Organiser,    Australasian    Town 
Planning  Tour,   1914. 
3  Gray's  Inn-place, 

London,  W.C 

April  22,  1913. 


INSTITUTION  OF   MUNICIPAL  AND   COUNTY 
ENGINEERS. 


COUNCIL   MEETINC:   OFFICIAL   REPORT. 

At  a  meeting  of  the  council  of  the  Institution  of 
Municipal  and  County  Engineers  held  at  the  offices 
of  the  institution,  92  Victoria-street,  Westminster, 
S.W.,  on  Saturday  last,  there  were  present  Messrs. 
E.  J.  Thomas  (president,  in  the  chair),  J.  Young, 
H.  T.  Wakelam,  W.  T.  Lancashire,  T.  Moulding, 
E.  H.  Dorman,  N.  Scorgie,  W.  H.  Prescott,  O.  E. 
Winter,  G.  F.  Carter,  Chas.  Brownridge,  J.  A.  Brodie, 
J.  W.  Cockrill,  T.  W.  A.  Hayward,  W.  Harpur,  W.  N. 
Blair,  Thomas  Cole  (secretary)  and  H.  A.  Giles  (assist- 
ant secretary). 

NEW     MEMBERS,     ASSOCIATE-MEMBERS    AND     STUDENTS. 

Elected  as  Members.— Messrs.  C.  Gillard,  chief  assistant 
borough  surveyor,  Torquay;  E.  J.  Willis,  assistant  surveyor, 
East  Barnet  Urban  District  Council;  W.  J.  Ball,  deputy 
borough  engineer  and  surveyor,  Crewe;  J.  H.  Montgomery, 
deputy  engineer  and  surveyor,  Llanelly  Urban  District 
Council;  T.  Salvin,  deputy  borough  engineer,  Eotherham; 
G.  Boss,  burgh  surveyor,  Clydebank;  W.  Nicol,  burgh  sur- 
veyor, Callander;  A.  E.  Jackson,  borough  engineer  and  sur- 
veyor, Southport;  J.  T.  Shield,  deputy  borough  engineer, 
Blackburn;  H.  Hamer,  deputy  borough  engineer,  Accrington; 
P.  Cahill,  engineer  and  surveyor  to  Dundalk  and  Ardee 
Bural  District  Council;  G.  Stanley,  chief  assistant  engineer 
to  Director  of  Public  Works,  Sierra  Leone;  H.  D.  Strange, 
borough  engineer,  Dorchester;  W.  W.  Gandy,  engineer  and 
surveyor  to  Eastleigh  and  Bishopstoke  Urban  District  Coun- 
cil; A.  E.  Dixon,  highway  surveyor,  Southampton;  S.  Sills, 
assistant  city  surveyor,  Rochester;  C.  C.  Brown,  resident 
engineer.  Port  Said  Drainage;  E.  B.  Lewis,  surveyor  to 
Cranbrook  Bural  District  Council;  B.  C.  Gordon  (junr.), 
surveyor  of  highways,  Buckingham  Bural  District  Council; 
H.  Blewitt,  engineer  and  surveyor,  Mutford  and  Lothing- 
land  Bural  District  Council;  A.  C.  Wallingford,  county 
surveyor,  Soke  of  Peterborough  County  Council;  P.  E. 
Simpson,  surveyor  to  the  Heavitree  Urban  District  Council; 
D.  Mort,  surveyor  to  the  Lymin  Urban  District  Council; 
C.  A.  Gill,  deputy  waterworks  engineer  Peterborough;  P.  E. 
Harvey,  assistant  surveyor,  Worthing;  E.  Holloway,  sur- 
veyor to  the  Evesham  Bural  District  Council;  E.  H.  Wyrill, 
borough  engineer,  Swansea ;  M.  G.  Gurney,  engineer  and 
surveyor  to  Linslade  Urban  District  Council;  F.  J.  Worden, 
surveyor  to  the  Okehampton  Urban  District  Council;  J.  J. 
Kirkland,  county  road  surveyor,  Midlothian;  and  J.  J. 
Hannigan,  county  surveyor,  Monaghan. 

Elected  as  Associate-Members. — Messrs.  T.  Higgins,  engi- 
neering assistant  to  borough  engineer,  Leicester;  F.  S. 
Coburn,  engineering  assistant  to  borough  engineer,  Leicester ; 
T.  Wood,  engineering  and  surveying  assistant  to  borough 
engineer,  Leicester;  F.  W.  Mann,  assistant  surveyor  to 
borough  engineer,  Leicester;  W.  Bonn,  assistant  surveyor 
of  roads,  Ayr;  A.  W.  Jakeway,  first  engineering  assistant 
to  the  Hereford  Town  Council;  H.  S.  Thorpe,  engineering 
assistant  to  city  engineer,  York;  G.  Eigby,  Public  Works 
Department,  Belgaum,  India;  H.  C.  Wainwright,  assistant 
to  county  surveyor,  Glamorganshire. 

Elected  as  Students.— Messrs.  G.  G.  Homan,  borough  engi- 
neer's oflice,  Gillingham,  Kent;  T.  W.  Phillips,  borough 
engineer's  office,  Bexhill-on-Sea;  E.  S.  Heath,  borough  sur- 
veyor's office,  Ossett;  A.  E.  Lawrence,  junior  engineering 
and  surveying  assistant,  Hereford  Town  Council;  T.  F. 
Allen,  junior  assistant  surveyor  Portslade-by-Sea  Urban 
District  Council;  C.  E.  Brown,  borough  engineer's  office, 
Douglas,  Isle  of  Man ;  E.  J.  Moores,  surveyor's  office,  Public 
Offices,  Hampton;  and  T.  W.  Scott,  Public  Offices,  Enfield. 

THE    LATE    MR.    WILLIAM    WEAVER. 

The  president  referred  to  the  loss  sustained  by  the 
institution  in  the  death  of  Mr.  Weaver,  past-president, 
and  stated  that  he  had  attended  the  funeral  on  behalf 
of  the  institution.  It  was  resolved  unanimously  that 
a  letter  of  condolence  be  sent  to  the  family. 

ARBITRATION    CLAUSE    COMMITTEE. 

The  committee  recommended  the  council  that  the 
clauses  submitted  by  the  Confederated  National  Asso- 
ciation of  Master  Plasterers,  Plumbers  and  Slaters 
were  not  such  as  could  be  recommended  for  adoption 
generally,  as  the  principle  of  sub-contracting  does  not 
apply  in  the  London,  South  and  West  of  England 
Districts,  and  they  recommended  that  the  suggested 
specification  be  forwarded  to  the  North-Western, 
North-Eastern,  East-Midland  and  West-Midland  Dis- 
tricts for  their  opinions  and  recommendations,  after 
which  the  committee  will  give  the  matter  their  further- 
consideration. 

ARBITRATION,    STRIKE    AND    PAYMENT    FOR    LOS^    or 
SACKS    CLAUSES. 

The  committee  recommend  the  council  to  receive 
a  deputation  from  the  Builders'  Merchants  Alliance 
on  Friday,  May  23rd.  The  report  was  received  and 
adopted. 

index  to   "proceedings,"  vols.  31-37. 

The  tender  of  Messrs.  Clowes  &  Sons  for  printing 
the  index  was  accepted. 

NEW   OFFICES   COMMITTEE. 

The  committee  reported  the  completion  of  the  fur- 
nishing of  the  new  offices  of  the  institution  at  92  Vic- 
toria-street, S.W. 


Ai-kit.  95,  1913. 
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PARLIAMENTARY    COMMITTEE. 

The  committee  reported  consideration  of  the  Medi- 
cal Officers  Superannuation  Bill. 

DISTRICT    MEETINGS. 

May  31st  was  approved  as  the  date  of  a  meeting 
to  be  held  in  the  North-Western  District  at  Eochdale, 
and  in  the  West-Midland  District  at  Leek  on 
June  28th.  Note. — The  date  of  the  Rochdale  meeting 
will  probably  be  altered  to  June  14th. 

TOWN    PLANNING    COMMITTEE. 

The  committee  reported  receipt  of  a  letter  from  the 
Local  Government  Board  sanctioning  the  payment 
of  delegates'  expenses  to  the  Town  Planning  Confer- 
ence provided  that  the  authority  only  send  dele- 
gates (not  more  than  two,  including  the  surveyor  or 
other  officer  concerned  with  the  working  of  the  Act) 
to  one  meeting  in  the  year,  and  that  the  nearest  in 
the  neighbourhood  of  the  authority.  Resolved:  That 
a  copy  of  the  letter  be  sent  to  the  clerks  of  districts 
represented  in  the  institution  as  well  as  to  the 
members  of  the  institution;  that  the  papers  to  be 
read  at  the  Town  Planning  Conference  be  printed 
and  issued  before  the  meeting  to  members  and  dele- 
gates signifying  their  intention  of  attendance;  and 
that  a  volume  containing  the  papers  and  discussions 
be  issued  to  delegates  and  members  at  10s.  6d.  and 
5s.  respectively. 

Mr.  T.  W.  A.  Hayward  was  appointed  delegate  to 
the  Summer  School  of  Town  Planning  at  Hampstead 
in  August  next. 

AMSTERDAM    VISIT. 

It  was  resolved  that  visitors,  being  members  of  local 
authorities  not  concerned  in  any  trade  connected  with 
municipal  engineering,  may  be  introduced  to  the  meet- 
ing on  application  to  the  president. 

INTERNATIONAL  ROADS  CONGRESS. 

The  president  was  appointed  the  official  delegate 
of  the  institution  to  the  congress. 

STRETFORD  MEBTING. 

The  council  resolved  that  Mr.  Worrall's  paper,  read 
at  this  meeting,  should  be  included  in  the  "Pro- 
ceedings." 

CONFERENCE    ON   CONDUCTOR   RAILS. 

Mr.  H.   T.  Wakelam   was  appointed  delegate  to   a 


conference  on  the  method  of  determining  the  conduc 
tivity  of  conductor  rails. 

i   I  i  I  TION   OF   DISTRICT    OFFICERS. 

The  president,  as  returning  officer,  reported  the  fol- 
lowing gentlemen  as  elected  to  the  district  offices:— 

Scottish  District.  —  District  chairman,  F.  G.  Holmes; 
District  representative,  A.  H.  Campbell ;  District  secretary, 
D.  Ronald;  Vice-president,  J.  Bryce. 

Irish  District. — District  chairman,  H.  A.  Cutler;  District 
representative,  R.  H.  Dorman;  District  secretary,  M.  Sellars; 
Vice-president,  H.  A.  Cutler. 

North-Eastern  District. — District  chairman.  F.  Massie; 
District  representatives,  E.  B.  Martin,  E.  R.  Matthews; 
District   secretary,  J.  P.   Wakeford. 

North-Western  District. — District  chairman,  J.  S.  Brodie; 
District  representatives,  C.  Brownridge,  W.  Stubbs ;  District 
secretary,  A.  W.  Bradley. 

Eastern  District. — District  chairman,  H.  T.  Wakelam ; 
District  representatives,  E.  J.  Elford,  W.  H.  Prescott ; 
District  secretary,  J    H.  Webb. 

South  -  Western  District.  —  District  chairman,  H.  T. 
Chapman;  District  representative,  T.  Moulding;  District 
secretary,  D.  Edwards. 

Southern  District. — District  chairman,  R.  Read;  District 
representative,  L.  S.  McKenzie;  District  secretary,  F.  R. 
Phipps. 

West  Midland  District.— District  chairman,  A.  T.  Davis; 
District  representative,  A.  T.  Davis  ;  District  secretary, 
F.  C.  Cook. 

East  Midland  District. — District  chairman,  E.  G.  Mawbey; 
District  representative,  E.  Purnell  Hooley ;  District  sec- 
retary, H.  G.  Whyatt. 

Metropolitan  District.  —  District  chairman,  J.  Patten 
Barber;  District  representatives,  N.  Scorgie,  O.  E.  Winter; 
District  secretary,  N.  Scorgie. 

South  -  Eastern  District. — District  chairman,  A.  Dryland  ; 
District  representative,  P.  H.  Palmer;  District  secretary, 
H.  W.  Bowen. 

North  Wales  District.— District  chairman,  J.  P.  Evans; 
District  representative,  E.  Evans  ;  District  secretary,  J. 
England. 

South  Wales  District.— District  chairman,  W.  Harpur; 
District  representative,  G.  A.  Phillips;  District  secretary, 
H.  Alex.  Clarke. 

Indian  District.  —  District  chairman,  H.  Lane  Brown ; 
District  secretary,  A.  F.  Henderson. 

South  African  District.— District  chairman,  W.  Ingham ; 
District  secretary,  T.  W.  Stainthorpe. 


EASTERN    DISTRICT    MEETING    AT    OLYMPIA. 

in  the  unavoidable  absence  of  Mr.  Alfred  Fidler,  the 
chairman  of  the  district,  Mr.  H.  T.  Wakelam  (Middle- 
sex) was  voted  to  the  chair  at  the  above-mentioned 
meeting  on  Saturday  last. 

The  minutes  of  the  previous  meeting  were  read, 
confirmed  and  signed. 

The  chairman  introduced  the  subject  of  the  pro- 
posed Mutual  Defence  Fund,  and  after  a  full  dis- 
cussion, in  which  most  of  those  present  took  part, 
the  following  resolution  was  carried  unanimously:  — 

"That  the  district  secretary  be  instructed  to  in- 
form the  general  secretary  that  this  meeting  of  the 
Eastern  District  members  of  the  Institution  of  Muni- 
cipal and  County  Engineers  heartily  supports  the 
formation  of  a  Mutual  Defence  Fund,  but  they  sug- 
gest that,  with  a  view  to  procuring  as  great  a  number 
of  members  as  possible,  the  minimum  annual  sub- 
scription be  fixed  at  Is.,  and  that  the  district  secre- 
tary be  asked  to  communicate  with  the  members  of 
the  Eastern  District  inviting  them  to  support  the 
fund." 

A  vote  of  thanks  to  the  chairman  terminated  the 
proceedings.  


Business  Announcement.— Architects  and  others  will 
be  interested  to  learn  that  Messrs.  Parker,  Winder 
&  Achurch,  Limited,  of  Broad-street,  Birmingham, 
have  opened  a  central  showroom  and  office  at  214 
Gray's  Inn-road,  London,  W.C.,  for  the  display  of 
their  door  and  window  fittings,  steel  casements, 
hopper  cheeks  and  window  gearing. 

Lamp-posts  as  Skittles.— A  curious  anomaly  of  the 
law  regarding  metropolitan  management  is  that 
lamp-posts  can  be  knocked  down  by  vehicles  with 
impunity,  the  Standard  points  out.  At  present  only  the 
drivers  of  the  vehicles  are  liable,  and  as  they  rarely 
have  the  means,  the  local  authorities  can  seldom  force 
them  to  pay  for  damage  done.  In  the  old  days  of  the 
horse,  when  vehicles  were  not  so  heavy  and  did  not 
travel  very  quickly,  the  total  of  the  damage  was  not  of 
great  moment.  Now  motor  traffic  is  not  only  speedier, 
but  heavier,  and  a  slight  collision  will  put  a  street 
lamp  out  of  the  perpendicular.  Moreover,  modern 
lamps  are  expensive,  and  an  arc  lamp-post  costs  the 
ratepayers  £50  or  £60.  Hence  the  repair  of  damaged 
lamps  has  now  become  a  serious  burden,  and  local 
authorities  are  once  more  agitating  for  placing  the 
legal  responsibility  on  owners  instead  of  drivers  of 
vehicles. 
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THE   MONTHLY  PREMIUM. 

Mr.  D.  G.  Bevax,  of  Darlington,  to  whom  the 
premium  for  March  was  awarded,  lias  selected  the 
following  books:  — 

"Mechanics  Applied  to  Engineering,"  by  Goodman 
(Longmans). 

"Practical  Surveying,"  by  Usill  (Crosby  Lock- 
wood). 

"  Tables  for  Calculating  the  Discharge  of  Water  in 
Pipes,"  by  A.  E.  Silk  (Spon). 

These  have   been  duly  forwarded   to   him. 

QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions  :— 

314.  Concrete  Roof — It  is  desired  to  construct  a 
serai-circular  barrel  roof  in  concrete  of  50-ft.  span, 
reinforced  with  expanded  metal.  Show  the  dimensions 
of  (the  supporting  walls,  which  are  to  be  15  ft.  high 
from  the  top  of  the  footings.  The  roof  is  to  be  ribbed 
with  an  extra  thickness  of  concrete  oveT  the  piers. 
(H.  V.  A.,  Clapton.) 

317.    Strength  of  Beam A  rolled  steel  I  beam  of 

British  Standard  Section,  12  in.  by  6  in.,  and  weighing 
54 lb.  per  foot,  is  capable  of  sustaining  a  load  of  15 
tons  uniformly  distributed  over  a  span  of  20  ft.  What 
would  be  the  safe  load  uniformly  distributed  which 
could  be  placed  on  either  half  of  the  lower  flange  ? 
("  Pupil.") 

320.  Water  Tower  Design.- Design  a  small  water 
tower  to  hold  8,000  gallons,  top  water  level  being  30  ft. 
above  ground  level,  tank  of  cast-iron,  framework  of 
tower  of  steel.  Show  full  calculations,  including  wind 
pressure   allowances.    (W.  H.  B.,    Bocking.) 

321.  Paving.—  What  is  the  correct  method  of  set- 
ting out  a  paved  road  ?  Show  how  to  work  out  the 
heights  and  cross-fall  for  a  road  54  ft.  wide,  to  be 
paved  with  a  camber  of  1  in  48  (channels  each  side 
are  level).     (P.  G.,  Chichester.) 

324.  Oil  Engines.— Assuming  two  engines  of  equal 
horse-power  (4-h.p.),  one  an  oil  engine  and  the  other 
a  petrol,  what  would  be  the  aproximate  cost  for 
running  each  engine  for  fuel  and  repairs  ?  How 
would  the  costs  compare  with  each  other,  including 
first  outlay  and  oil,  repairs,  &c.  ?  In  regard  to  effi- 
ciency, which  engine  would  be  the  more  efficient  from 
an  economic  standpoint?    ("Griffo.") 

325.  Air  Compressors — How  is  the  size  of  an  air 

receiver  calculated  in  connection  with  an  air  com- 
-  Of  what  thickness  of  metal  would  it  be 
made  if  (1)  of  cast  iron,  (2)  wrought  iron,  assuming  it 
had  to  withstand  a  pressure  of  from  151b.  to  401b.  ? 
Give  any  further  particulars  regarding  same. 
("Griffo.")  

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "  Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium. J 

REPLIES  TO  QUESTIONS. 

315.  Surveying:  Theodolite — If  the  graduated  plate 
of  a  theodolite  is  not  correctly  centred,  how  may  the 
error  arising  therefrom  be  eliminated  ?  Prove  that 
the  method  adopted  does  eliminate  the  error  referred 
to.    (T.W.P.,  Bexhill-on-Sea.) 

The  effect  of  incorrect  centering  of  the  graduated 
plate  of  a  theodolite  is  that  the  arc  registered   by 
vernier  will   be  different  to  that  given    I 
her. 

it  the  figure  represents  the  graduated  plate 

the  centre  being  C,  and  if  the  centre  of  rotation  of 

the  vernier  plate  occupies  some  other  point  as  C\ 

then  for  any  angle   o    the  A  vernier   will   indicate 

1     AA1,    and   the    15   vernier   will    indicate    a 

arc  BB' 

Through   C,   the  centre    of    the    plate,  draw    aC6 

AC'B,  and  o'Co1  parallel  to  i'i 


answers  to  the  questions  wliich  appear.  For  the  contributions  considered 
to  be  the  most  mtjritoriuus,  one  or  more  premiums  vn  books  will  be 
awarded  monthly.  Diagrams  must  be  drawn  to  scale  on  separata  sheets, 
ready  /or  reproduction. 


the  angles  aCa1  and  6C61  will  be  equal  to  the  angles 
ACA1  and  BC'B1.  Hence,  if  the  theodolite  had 
been  in  correct  adjustment  and  traversed  through 
the  same  angle  as  in  the  first  assumption,  the 
correct  arcs  given  by  the  verniers  would  be  aa1 
and  bbl.  It  can  also  be  seen  that  the  small  portions 
of    the   arc  Aa,  W>  and  klal,  Blbl    are    respectively 


equal.  That  is  to  say,  the  arc  AA1  is  just  as  much 
trio  small  as  the  arc  BB1  is  too  large.  Thus,  the 
correct  angle  is  the  mean  of  the  angles  indicated 
by  the  two  verniers. 

In  practice  it  is  usual  to  read  the  degrees  on  one 
vernier  and  the  minutes  and  seconds  on  both 
verniers.  The  mean  of  the  readings  of  the  minutes 
and  seconds  is  then  added  to  the  reading  of  the 
degrees,  thus  giving  the  correct  angle.  (J.  S.,  T ed- 
it ington.) 
323.    Weight  of  Cement.— Taking  the  specific  gravity 

of  Portland  cement  as  31,  then  the  weight  of  1  cub.  ft. 

of  cement  should  be  3-1x62' 5  =  193-751b.    As  a  matter 

of  fact  1  cub.  ft.  of  cement  only  weighs  from  821b. 

to    1041b.      How  is  this    difference    accounted    for  ? 

(J.  R.  H.,  Rochdale.) 

The  difference  between  the  weight  of  1  cub.  ft. 
of  cement  and  the  weight  of  1  cub.  ft.  of  water 
multiplied  by  the  specific  gravity  of  cement  — 
namely,  31-  -is  that  cement  is  produced  in  a  very 
fine  powder,  and  if  you  take  a  measure  of  1  cub.  ft. 
and  fill  it  with  this  powder  it  will  only  weigh  about 
82lb.,  but  if  you  vibrate  this  measure  so  that  the 
cement  settles  you  would  easily  be  able  to  get  it  to 
weigh  1101b.  This  shows  that  the  interstices  be- 
tween the  small  particles  of  cement  are  filled  with 
air,  and  if  you  could  eliminate  these  spaces  alto- 
gether and  get  nothing  but  cement  it  would  weigh 
193751b.  per  cubic  foot.  The  finer  cement  is  ground 
the  lighter  it  becomes.  If  you  take  a  piece  of 
clinker  from  the  kiln  and  find  its  specific  gravity 
it  will  lie,  approximately,  3-15.     (W.) 


Building  By-laws.— Mr.  W.  H.  Eley,  engineer  and 
surveyor  to  the  Newmarket  Urban  District  Council, 
intimates  that  lie  would  be  glad  if  any  surveyor  who 
has  recently  had  building  by-laws  approved  by  the 
Local  Government  Board  would  kindly  forward  him 
a  copy. 

Durham  Sewage  Disposal  Works.  —  The  sewage 
disposal  works  for  the  City  of  Durham  were  com- 
pleted and  officially  opened  last  year  by  Lord  London- 
derry, and  the  effluent  attained  ever  since  has  been 
exceedingly  good.  The  one  and  only  drawback  was 
the  lack  of  efficient  screening  and  dredging  of  the 
sewage  before  it  reached  the  pumps,  which  occasion- 
ally caused  trouble  in  clogging  the  machinery.    The 

iwn  council,  recognising  this  difficulty,  at  a  recent 
meeting  formally  approved  of  a  scheme  prepared  by 
the  engineers,  Messrs.  Taylor  &  Wallin  (Mr.  Harry 
W.  Taylor,  Assoc. ii.IiNsx.ce.),  of  Newcastle-on-Tyne, 
for  new  apparatus  of  the  latest  and  most  up-to-date 
kind.  Application  is  to  be  made  to  the  Local  Govern- 
ment Board  for  the  necessary  loan  for  installing  this 
apparal  u 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Survsyob  readers  with  a  uieuj 
to  making  tht  information  given  under  this  head  a*  complete  ani 
Accurate  as   possible. 


INQUIRIES  HELD. 

Cheshire  O.C.  (April  17th.  Mr.  H.  R.  Hooper).— 
£43,288  for  extensions  and  improvements  at  the 
county  asylum  at  Upton,  Chester. — This  is  one  of  the 
two  county  asylums  in  Cheshire,  the  other  being  at 
Parkside,  Macclesfield.  The  present  proposal  is  an 
instalment  of  a  scheme  sanctioned  in  1909,  when 
£25,000  was  granted  for  the  enlargement  and  modern- 
ising of  the  institution.  After  the  completion  of  the 
proposed  new  works,  the  city  of  Chester,  which  now 
has  to  send  its  patients  to  Middlesbrough,  will  have 
an  arrangement  for  the  reception  of  a  minimum  of 
40  and  a  maximum  of  80  patients.  The  total  accom- 
modation will  be  increased  from  1,134  to  1,574.  Accom- 
modation will  be  provided  for  private  patients.  The 
inquiry  was  adjourned  for  further  detailed  infor- 
mation. 

Chesterfield  T.C.  (April  16th.  Mr.  Edgar  Dudley). 
— £2,062  to  purchase  property  in  South-street  for  im- 
provement purposes. — It  was  stated  that  South-street 
is  the  inlet  to  the  town  from  Derby,  Bolsover,  and 
Mansfield,  and  on  account  of  its  narrowness  the 
motor  'buses  have  had  to  change  their  station  from 
Low-pavement  to  Lordsmill-street.  The  proposed 
purchase  would  enable  the  street  to  be  widened  from 
22  ft.  9  in.  to  34  ft.  7  in.  The  purchase  price  was  at 
the  rate  of  £10  per  square  yard. 

East  Cowes  U.D.C.  (April  16th.  Mr.  P.  M. 
Crosthwaite). — £986  for  an  experimental  boring  in  the 
parish  of  South  Arreton  on  a  site  situated  some  5i 
miles  from  the  town.— The  trial  boring,  for  which  the 
specification  had  been  prepared  by  the  surveyor  to 
the  council,  Mr.  Albert  E.  Barton,  m.i.mtjn.e.,  is  the 
first  sta  in  t]  >  execution  of  a  scheme  recommended 
by  Mr.  Percy  C-  iiith,  m.inst.ce.,  f.g.s.,  in  a  report 
prepared  by  liiiu  some  eighteen  months  ago.  Air. 
Barton,  in  his  evidence,  explained  that  the  trial  boring 
was  to  be  10  in.  in  diameter,  and  carried  to  a  depth 
of  400ft.  below  the  surface,  and  that  the  estimate 
included  14  days'  continuous  test  pumping.  Asked 
bj  il:  in  poctor  whether  any  provision  had  been 
made  for  dining  headings,  the  clerk  to  the  council 
explained  that  they  had  not  dealt  with  this  matter 
as  yet,  and  the  surveyor,  in  reply  to  the  inspector, 
stated  that  the  reason  for  making  the  trial  boring- 
tit  such  Large  diameter  was  that  if  a  sufficient  quantity 
of  water  were  obtained  from  it,  it  would  serve  as  a 
portion  of  the  permanent  works,  and  the  extra  outlay 
on  a  well  and  headings  would  be  avoided.  Tenders 
had  been  invited  for  the  work,  and  one  had  been 
accepted  provisionally  upon  the  consent  of  the  Local 
Government  Board  being  obtained.  Mr.  Percy 
Outfit!)  stated  that  he  should  not  have  recommended 
so  large  an  outlay  on  experimental  works,  as  he  was 
doubtful  whether  sufficient  water  could  be  obtained 
from  a  boring  in  the  chalk;  that  he  would  have  ad- 
vised a  small  boring  to  ascertain  the  saturation  level, 
and  also  to  enable  a  sample  of  the  water  to  be 
analysed.  He  also  said  it  would  be  unlikely  that  any 
increase  in  the  supply  would  be  obtained  by  having 
the  boring  more  than  200  ft.  below  the  surface.  The 
inspector  afterwards  visited  the  site  of  the  proposed 
works,  accompanied  by  the  surveyor  and  Mr.  Griffith. 
The  estimated  cost  of  the  whole  scheme  is  £17,000, 
although  Mr.  Griffith  had  suggested  the  possibility  of 
restricting  the  initial  outlay  to  a  sum  of  £13,500. 

Leicester  T.C.    (April  17th.    Mr.  Edgar  Dudley).— 

This  was  an  application  for  sanction  to  purchase  land 
in  Coleman-road,  and  the  appropriation  of  the  sum 
of  £2,791  out  of  the  proceeds  of  sales  of  corporate 
estate  in  defraying  the  cost  of  the  purchase,  also  for 
approval  of  the  purchase  of  land  in  London-road  for 
the  purposes  of  street  improvement. — The  town  clerk 
explained  that  the  first  purchase  was  in  respect  of 
about  28  acres  of  land,  at  a  cost  of  £2,700,  which  would 
be  let  for  allotments.  The  second  purchase  was  to 
enable  the  corporation  to  continue  the  widening  of 
London-road. — There  was  no  opposition. 

Lincoln    T.C.      (April  17th.      Mr.   T.   C.   Ekin).— 

£12,500  for  the  extension  of  the  electricity  works,  and 
£7,673  for  a  refuse  destructor. — With  respect  to  the 
proposed  extension  of  the  electricity  works,  evidence 
was  offered  by  Mr.  S.  Clegg,  electricity  works  engi- 
neer, and  evidence  as  to  the  necessity  of  a  refuse 
destructor  was  given  by  Mr.  R.  A.  MacBrair,  the  city 
surveyor,    and    by    Dr.    Coleman,    medical    officer   of 


health.  It  was  stated  that  a  suitable  site  had  been 
obtained  in  the  parish  of  Canwick. 

Meltham  (Yorks)  U.D.C.  (April  21st.  Mr.  C.  H. 
Eyles). — £6,000  for  a  housing  scheme. — It  is  proposed 
to  erect  twenty-two  cottages  on  the  elevated  site  (5£ 
acres)  behind  the  Baptist  Chapel,  known  as  Broad- 
lands.  The  council  have  agreed  to  its  provisional 
purchase  for  £440.  ft  is  estimated  that  the  expendi- 
ture will  work  out  at  £259  a  year,  and  the  rents  at 
4s.  a  week  will  produce  £228  16s.  Mr.  J.  D.  Eaton 
Smith,  who  appeared  for  the  council,  said  it  was 
almost  impossible,  when  a  couple  wished  to  marry, 
to  find  a  house  of  any  description.  Dr.  Gellatly,  the 
medical  officer  of  health,  stated  that  there  were  in 
the  district  160  back-to-back  houses,  512  houses  with 
two  bedrooms,  and  139  houses  with  one  bedroom. 
The  surveyor,  Mr.  F.  W.  Littlewood,  said  there  were 
eight  cellar  dwellings  in  the  district  with  bedrooms 
on  the  ground  floor,  and  all  were  inhabited.  As  to 
overcrowding,  he  knew  of  one  case  where  there  was 
one  bedroom  and  one  living-room  occupied  by  a  man, 
his  wife,  three  children,  and  two  lodgers.  It  was  a 
common  practice  for  bedrooms  to  be  divided  by 
curtains  only. 

Melton  Mowbray  U.D.C.  (Aprd  22nd.  Mr.  R.  H. 
Bicknell). — £1,063  for  contemplated  improvements  at 
Beck  Mill-street.— Mr.  R.  Barker,  clerk,  stated  that, 
two  lots  of  property  had  been  provisionally  acquired 
for  the  purpose  of  widening  Beck  Mill-street,  which 
connected  Timber-hill  with  King's-road. 

Towyn  U.D.C.  (April  19th.  Mr.  Courtenay  Clifton). 
— /This  was  an  inquiry  into  an  application  for  sanc- 
tion to  a  loan  for  the  construction  of  an  outfall  sewer, 
public  lavatories,  and  new  stables,  the  plans  for  which 
were  prepared  by  the  surveyor,  Mr.  R.  Price  Morgan. 
—  Evidence  was  given  by  the  surveyor,  and  the  in- 
spector expressed  satisfaction  with  the  site  and  plans. 
The  outfall  sewer  is  to  be  reconstructed,  new  piles 
driven,  and  the  iron  pipes  lowered  and  relaid. 

Tynemouth  T.C.    (April  7th.    Mr.  R.  H.  Bicknell).— 

£1,200  for  the  erection  of  additional  stores  near  the 
fish  market  at  North  Shields. — It  was  explained  that 
for  some  years  the  trade  of  the  port  had  been  in- 
creasing, and  the  council  had  from  time  to  time  ex- 
tended the  accommodation  at  the  fish  quay  to  meet 
the  growing  demand.  The  council  are  at  present  the 
owrers  of  about  twenty-four  stores  in  the  neighbour- 
hood of  the  quay,  but  all  the  available  buildings  of 
this  class  were  now  let,  and  applications  which  had 
been  received  for  further  stores  have  had  to  be  re- 
filled owing  to  the  lack  of  accommodation.  The 
present  proposal  is  for  the  erection  of  seven  stores, 
which  it  was  expected  would  let  for  an  annual  rent 
of  about  £16  each,  or  £112  for  the  whole,  in  addition 
to  which  the  tenants  will  pay  rates  amounting  prob- 
ablj  to  about  £35.  .Mr.  J.  F.  e-uiillie,  borough  engi- 
neer, outlined  the  nature  of  the  scheme  in  detail,  and 
alter  \ards  the  inspector  visited  the  sites  of  the  pro- 
pose 1  stores. 

APPLICATIONS    FOR    LOANS. 

Birmingham     District     Drainage     Board.       £5,257 

excess  expenditure  on  the  bacteria  beds  at  Minworth 
Greaves,  £14,473  for  the  extension  of  the  rectangular 
sewage  filters  at  Cole  Hall  works,  and  the  cost  of 
construction  of  railway  sidings  at  Saltley  for  the 
Birmingham  Electric  Supply  Department. 

Bridlington  T.C. —  CI, 250  for  the  purchase  of  land 
for  a  depot. 

Brighton  T.C— £3,650.  for  a  period  of  forty  years, 
and  £-174  for  thirty  years,  in  respect  of  the  St.  James 's- 
street  improvement. 

Buckingham  R.D.C. — £170  for  the  purchase  of  a 
site  for  an  isolation  hospital. 

Burton-on-Trent  T.C.  —  £4,000  for  the  duplication 
of  the  sewage  rising  main. 

Chertsey  R.D.C. — £1,873  for  private  street  works. 

Cocke,  mouth  R.D.C. — £620  for  works  of  sewerage. 

Coventry  T.C. — £38,119  for  works  of  sewerage  and 
sewage  disposal. 

Croydon  T.C.  —  £90,0UO  for  the  construction  of  a 
reservoir  and  other  works. 

Finchley  U.D.C. — £2,700  for  road  widening  and  im- 
provement. 

Forres  T.C. — £450  for  works  of  street  improvement. 

Goole  R.D.C  — £1,360  for  the  Swinefleet  water 
scheme. 

Hitchin  R.D.C. — £1,050  for  the  purchase  of  a  site 
for  an  isolation  hospital. 
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Llanelly  U.D.C.— £5.670  for  the  erection  of  twenty- 
six  workmen's  dwellings. 

Moffat  T.C. — £600  for  the  sewage  dis2)osal   works. 

Okehampton  R.D.C.— £1,350  for  the  erection  of  six 
workmen's  cottages. 

Ramsgate  T.C. — £6,500  for  the  construction  of  new- 
gas  purifiers  at  the  gasworks. 

Stoke  Newington   B.C. — £2,050  for  street  widening. 

Taunton  T.C. — £3,800  for  works  in  connection  with 
the  French  weir  penstock. 

Walsall    T.C— £3,000   for   extensions   of   electricity 
mains. 

LOANS   SANCTIONED. 

Aberavon    T.C. — £6,400   for   the   erection   of    water- 
supply  works. 

Brighton    T.C— £1,000   for   the    furnishing    of    the 
grammar  school. 

Bromsgrove  R.D.C. — £2,300  for  sewerage  works. 

Cheadle   R.D.C — £471  for  a  water  supply  scheme. 

Croydon  T.C — £8,000  for  a  fire  station  at  Thornton 
Heath. 

Doncaster    R.D.C  —  £3,665  for  the  Askern  sewage 
scheme. 

Hayes  U.D.C — £1,650  for  sewage  disposal  works. 

Lichfield    R.D.C. — £530  for  street  improvement  and 
repairs. 

Mansfield  T.C. — £230  for  an  electric  light  installa- 
tion at  Mansfield  Woodhouse. 

Mirfield     U.D.C.  —  £3,850    for    works    of    sewage 
disposal. 

Ossett  T.C. — £500  for  water  main  extensions. 

Salford  T.C. — £14,000  for  the  extension  of  the  town 
hall  buildings. 

Swansea  T.C. — £4,000  for  paving  works. 

Westbourne  (Sussex)  R.D.C. — £425  for  enlarging  the 
Emsworth  main  drainage  sewer. 

FORTHCOMING    INQUIRIES. 

APRIL. 

28. — Ashford.  For  the  purposes  of  sewage 
and  refuse  disposal  (Mr.  Edgar  Dudley) 

28. — Nuneaton.  For  the  purchase  of  a  motor 
car  and  road  works  (Mr.  R.  H.  Bicknell) 

29. — Bingley.  For  the  purchase  of  a  motor 
fire  engine  and  street  works  (Mr. 
A.  A.   G.   Malet) 

29. — Bognor.  For  works  of  storm  -  water 
drainage  (Mr.  M.  K.  North)      

29. — Croydon.  For  the  provision  of  a  hospital 
(Mr.   F.   St.   George  Mivart)     

29. — Hendon.  For  private  street  improve- 
ments (Major  J.   Stewart)         

29. — Keighley.  For  the  electricity  under- 
taking (Mr.  T.  C.  Ekin) 

29. — Loughborough.  For  the  purchase  of  a 
motor  fire  engine  (Mr.  R.  H.  Bicknell) 

29. — Ramsgate.  For  municipal  office  exten- 
sion (Mr.  Edgar  Dudley) 

29. — Stratford-on-Avon.  For  sewage  disposal 
purposes  (Mr.  A.   G.  Drury)     

30. — Barton-upon-lrwell.  For  works  of  sewage 
disposal  (Mr.  A.  A.  G.  Malet) 

30.— Chatham.  For  street  widening  works 
(Mr.  Edgar  Dudley)  

30. — Isle  of  Wight.  For  works  of  water  supply 
(Mr.  M.  K.  North) 

30. — Ledbury.  For  sewage  disposal  purposes 
(Mr.  A.  G.  Drury)  

30.—  Oundle.  For  hospital  purposes  (Mr. 
W.  W.  E.  Fletcher)         

30.— Shipley.  For  the  electricity  undertaking 
(Mr.  T.  C.  Ekin) 

30. — Shepley.  For  works  of  sewerage  (Major 
C.  E.  Norton)  

30._Wood  Green.  For  baths  and  fire  station 
purposes  (Major  J.  Stewart)      

MAY. 

1.— Bath.  For  works  of  sewerage  (Mr.  A.  G. 
Drury)  

1. — Carshalton.  For  street  improvement  pur- 
poses (Mr.   Edgar  Dudley)         

1.— Lewes.  For  the  purchase  of  property 
for  municipal  offices  (Mr.  M.  K.  North) 


£ 

2,540 
500 

20,930 

150 

3,100 

3,693 

7,000 

1,200 

750 

1,000 

1,600 

2,040 

559 

2,450 

1,500 

5,700 

6,490 

17,000 

500 

3,000 


1. — Northwich.  For  the  erection  of  public 
baths  (Mr.  A.  A.  G.  Malet)       

1. — Salford.  For  electricity  purposes  (Mr. 
T.    C.    Ekin)  

1. — Southampton.  For  isolation  hospital 
purposes  (Mr.  W.  W.  E.  Fletcher)     ... 

1. — Torquay.  For  furnishing  the  new  town 
hall  (Mr.  W.  H.  Collin) 

1. — Walthamstow.  For  street  improvement 
purposes  (Major  J.  Stewart) 

2. — Coventry.  For  sewage  disposal  pur- 
poses (Mr.  A.  A.  G.  Malet)  

2. — Derby.  For  electricity  and  street  pur- 
poses (Mr.  T.  C.  Ekin)      


£ 
11,732 

35,900 

2,250 

5,000 

1,023 

38,149 

14,297 


WATERPROOFING  OF  CONCRETE. 


Mr.  H.  Kerner-Greenwood  writes:  "In  your  notice 
of  the  lecture  given  by  Mr.  Percy  J.  Waldram  before 
the  Surveyors'  Institution  I  notice  it  is  stated  that 
reinforced  concrete  is  '  almost  waterproof.'  We 
find  that  the  exhibit  which  we  have  arranged  at 
Olympia  to  prove  that  cement  concrete  can  be 
made  absolutely  waterproof  has  attracted  the  notice 
of  engineers  .to  a  most  remarkable  extent.  From 
the  opening  of  the  exhibition  to  the  close  three 
of  my  assistants  have  been  engaged  without  cessa- 
tion during  the  whole  fortnight  in  answering  the 
interesting  questions  which  have  been  put  to  them 
with  regard  to  our  powder,  which  certainly  water- 
proofs cement  without  adversely  affecting  the  tensile 
or  compression  strains. 

"  In  his  paper,  too,  Mr.  Waldram,  in  discussing  the 
question  of  rural  housing  by  means  of  reinforced 
concrete,  says  that  the  walls  should  not  only  be 
weather-proof,  but  damp-proof,  and  he  suggests  an 
ingenious  system  of  thin  slabs  screwed  on  to  timber 
framework,  and  then  rough  cast  or  merely  pointed. 
Of  the  many  thousands  of  letters  sent  to  us  the  great 
majority  are  with  regard  to  the  porosity  of  existing 
rough-cast  work,  for  no  plastering  holds  the  water 
so  much.  If  it  is  sand  dashed,  the  water  is  held  in 
the  little  cups  which  are  formed,  and  driven  into  the 
work  by  the  next  gust  of  wind;  and  if  it  is  pebble 
dashed  the  pebbles  pierce  the  work  to  a  great  extent. 
For  the  latter  work  we  only  suggest  that  '  Pudlo ' 
should  be  used  in  the  first  coat,  and  it  is  then  a  most 
economical  method  of  waterproofing  the  side  of  a 
house.  I  notice  that  in  the  cheap  cottage  which  was 
built  for  Messrs.  Rowntree  at  York,  and  about  which 
there  has  been  much  comment  in  the  papers  lately, 
the  architect  used  'Pudlo.'  It  may  seem  like  self- 
advertisement  for  me  to  write  like  this,  and  I  should 
certainly  not  hav*e  the  temerity  to  do  so  unless  I  were 
absolutely  convinced  that  I  have  in  '  Pudlo '  a 
material  which  will  certainly  prevent  porosity  and 
be  of  considerable  gain  to  architects." 


Liverpool  Corporation  Tramways. —During  the  year 
1912,  according  to  the  annual  report  of  the  general 
manager,  Mr.  C.  W.  Mallins,  Assoc. m.inst.e.e.,  the 
Liverpool  Corporation  tramways  carried  134,249,967 
passengers,  the  mileage  covered  being  12,590,408'  and 
the  receipts  £631,071. 

Bradford  Waterworks  Proposals. — During  the  con- 
sideration on  Wednesday  by  a  Select  Committee  of 
the  House  of  Lords  of  the  water  clauses  of  the  Brad- 
ford Corporation  Bill,  counsel  announced  that  the 
local  authorities  of  Birstall,  Cleckheaton,  Farsley, 
Gromersal  and  Shelf  had  decided  to  accept  the  offer 
of  the  corporation  to  be  under  the  obligation  of  sup- 
plying water  in  bulk  or  in  detail,  at  a  price  to  be 
agreed  on  by  arbitration,  the  corporation  to  purchase 
the  pipes  and  distribution  works  of  the  distributors. 

Main  Road  Maintenance  in  Herefordshire.— Owing 
to  the  great  increase  in  the  cost  of  road  maintenance 
the  Hereford  County  Council,  with  the  consent  of 
such  district  councils  as  agree,  have  determined  to 
take  over  the  maintenance  of  the  main  roads  in  the 
county  which  have  hitherto  been  maintained  by  those 
district  councils,  and  the  district  councils  are  re- 
quested to  co-operate  with  the  county  council  by  em- 
on  behalf  of  the  county  council,  the  necessary 
labour  and,  on  terms  to  be  mutually  arranged,  using 
their  plant  in  the  maintenance  of  the  main  roads,  the 
district  surveyors  also  being  employed  to  supervise 
the  work  of  maintaining  the  main  roads  under  the 
direction  and  supervision  of  the  county  surveyor. 


April  25,  1913. 


AND    COUNTY    ENGINEER. 


673 


Municipal  Work  in  Progress  and  Projected. 


T"».    Editor  invito  tht   co-optration  of  Survxtob    readtrs  with  a  vi»v>  to    making   information  oivtn  under   this   h*ai  as 

accurate  as  potsibU. 


ompiett  ami 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below  : 
Buildings  —  Bath,  Nottingham  £11,000.  Wallasey 
£100,000 ;  housing  and  town  planning — Tilbury  ;  roads 
and  materials — Brentford,  St.  Pancras,  Southwark  ; 
sewerage  and  sewage  disposal — Coventry  £38,149, 
Stowmarket  £5,314,  Tenby  £14,000,  Turton  £8,364; 
water,  gas  and  electricity — Bedwellty,  Sheffield.  Par- 
ticulars of  other  works  projected  will  be  found  in  our 
"Local   Government   Board   Inquiries"    pages. 

BUILD.NC8. 

Bath  T.C. — Plans  are  to  be  prepared  for  the  enlarge- 
ment of  the  public  baths. 

Blackburn  T.C. — The  Watch  Committee  have  recom- 
mended the  erection  of  a  fire  station  on  the  Wrangling. 

Cuckfield  U.D.C. — A  scheme  for  the  provision  of  a 
depot   is  to  be  carried  out  at  a  cost  of  £330. 

Kingsbridge  U.D.C. — The  surveyor,  Mr.  J.  Hole, 
has  received  instructions  to  mark  out  a  site  of  three- 
quarters  of  an  acre  for  the  purposes  of  a  cattle  market. 

Llandudno  U.D.C. — Sketch,  plan,  and  estimate  are 
to  be  prepared  for  open-air  baths  and  dressing-sheds 
on  the  foreshore. 

Marylebone  B.C. — Tenders  are  to  be  invited  for  the 
erection  of  a  new  town  hall  in  the  Marylebone-road 
close  to  the  Royal  Academy  of  Music.     The  site  was 
purchased  from  Lord  Portman  for  £50.000,  and   it    i 
expected  that  the  total  cost  will  be  about  £120,000. 

Northampton  T.C.  —  A  scheme  has  been  adopted 
for  the  erection  of  washhouses  and  slipper  baths  in 
Bath-street,  at  an  estimated  cost  of  £4,000. 

Norwich  T.C. — A  diver  has  been  employed  to  examine 
the  foundations  of  various  city  bridges,  and  urgenl 
repairs  have  been  found  necessary,  and  are  now 
being  executed  at  a  cost  estimated  at  from  £150  to 
£200. 

Nottingham  T.C. — The  proposal  has  been  adopted 
to  erect  public  baths  on  the  old  tram  stables  site, 
at  an  estimated  cost  of  £11,000. 

Stirling  T.C. — It  has  been  agreed  to  inform  Mr. 
Runciman  that  the  council  are  prepared  to  spend 
£800  upon  the  erection  of  a  pavilion  in  the  King's 
Park. 

Stoke-on-Trent  T.C. — The  new  central  power  house 
for  electricity  purposes  at  Hanley  has  been  formally 
inaugurated.  The  building  has  been  erected  under 
the  direction  of  the  borough  surveyor,  Mr.  A.  Burton, 
at  a  cost  of  £60,000. 

Wallasey  T.C. — It  is  sated  that  the  Local  Government 
Board  have  approved  of  the  North  Mead  site, 
Brighton-street,  Seacombe,  on  which  to  erect  the  pro- 
posed new  town  hall.  The  scheme  will  involve  an 
estimated  expenditure  of  £100,000. 

HOUSING  AND  TOWN   PLANNING. 

Clitheroe  T.C. — It  has  been  decided  to  purchase 
a  plot  of  land,  at  a  cost  of  over  £1,200,  at  the  Salford 
end  of  the  town,  for  the  purpose  of  erecting  houses  for 
the  working  classes.  It  is  proposed  that  each  house 
shall  be  of  the  value  of  £10  per  year  at  least,  and 
shall  contain  three  bedrooms  and  a  bath.  Another 
portion  of  land  is  to  be  used  as  a  public  recreation 
ground. 

East  Preston  (Sussex)  R.D.C.— A  scheme  for  the 
laying-out  of  a  model  garden  seaside  village  at  East 
Preston  was  before  the  council  recently,  the  plan 
being  submitted  by  Mr.  Wm.  Hollis,  of  Finchley. 
The  building  surveyor  (Mr.  R.  R.  W.  Hyde)  said  the 
proposal  was  to  erect  286  houses — mostly  bungalows- 
built  of  slabs  of  patent  concrete  with  rough  cast  ex- 
terior and  asbestos  interior,  and  the  plan  also  pro- 
vided for  golf  links  and  a  pier.  The  promoters  would 
lay  out  the  estate  if  the  council  would  amend  the 
existing  by-laws  in  certain  directions,  and  relax  the 
restrictions  with  reference  to  the  thickness  of  walls 
for  dwelling-houses.  Several  members  expressed  the 
opinion  that  the  by-laws  were  too  restrictive  for  a 
rural  district,  but  it  was  pointed  out  that  no  direct 
application  had  been  made  to  the  council  for  a  modi- 
fication of  the  by-laws  in  connection  with  this  par- 
ticular scheme,  and  the  chairman  said  the  considera- 


tion of  the  plan  was  quite  informal,  and  was  not 
really  before  them.  After  further  discussion  as  to 
the  by-laws,  it  was  decided  to  pass  on  to  the  next 
business.  In  the  course  of  the  debate  Mr.  Drewitt 
threw  out  the  hint  that  the  Local  Government  Board 
if  appealed  to  might  allow  the  local  by-laws  existing 
in  the  district  to  be  varied  so  far  as  the  method  of 
action  of  the  houses  was  concerned. 

Llanelly  U.D.C. — A  scheme  has  been  approved  for 

the  erection  of  twenty-six  workmen's  dwellings  on 
the  Morfa  estate. 

Northampton  T.C.  —  A  housing  scheme  has  been 
sanctioned  for  the  provision  of  thirty-one  dwellings, 
at  a  rental  of  4s.  6d.  weekly. 

Pembroke   (Co.    Dublin)    U.D.C— All   the   housing 

schemes  promoted  by  the  council  have  practically  re- 
ceived the  sanction  of  the  Local  Government  Board. 
Loans  have  been  approved  for  the  housing  schemes 
for  Ballsbridge  and  Irishtown,  and  orders  have  been 
made  by  the  inspector  (Mr.  P.  C.  Cowan)  giving  the 
council  power  to  purchase  compulsorily  all  the  land 
required  for  the  other  housing  schemes,  with  the 
exception  of  a  small  portion  of  the  Clonskeagh  site. 

Tilbury  U.D.C. — Messrs.  Pepler  &  Allen,  architects 
of  the  housing  scheme,  have  received  instructions  to 
prepare  alternative  schemes  for  laying  out  houses  in 
blocks  of  four  and  in  pairs. 

ROADS  AND  MATERIALS. 

Aberdeenshire  C.C. — A  report  is  to  be  prepared 
on  the  condition  of  the  Inverurie-road,  with  a  view,  if 
thought  desirable,  of  submitting  a  scheme  for  its  im- 
provement to  the  Road  Board. 

Aylesbury  R.D.C. — A  site  for  sewage  outfall  works 
is  to  be  purchased  for  £300. 

Bradford  T.C. — The  Street,  Drainage  and  Works 
Committee  propose  to  pave  the  carriageway  in 
Wapping-road  with  granite  setts,  at  an  estimated  cost 
of  £3,208 ;  and  to  pave  Godwin-street,  from  Westgate 
to  Darley-street,  with  wood  blocks,  at  an  estimated 
cost  of  £1,153. 

Brentford  U.D.C. —  The  surveyor,  Mr.  J.  W. 
Croxford,  has  submitted  an  estimate,  amounting  to 
£130,000,  for  the  widening  of  High-street,  and  the 
council  have  forwarded  it  to  the  county  council  with 
an  intimation  that  they  would  be  prepared  to  make 
a  contribution,  not  exceeding  £15,000,  towards  the 
cost. 

Donegal  C.C— A  grant  of  £10,000  is  to  be  made 
by  the  Road  Board  on  condition  that  a  halfpenny 
rate  be  struck  for  the  improvement  of  existing  main- 
tenance contracts,  the  grant  being  applied  to  the  re- 
surfacing of  leading  roads  to  be  approved  by  the 
board.  The  board  have  also  agreed  to  lend  a  sum  of 
£5,000,  free  of  interest,  repayable  in  five  years,  to 
facilitate  the  improvement  of  leading  thoroughfares. 

Downpatrick  R.D.C. — Road  improvements  are  to  be 
carried  out  at  a  cost  of  £500. 

Fulham  B.C. — The  widening  of  North  End-road  on 
the  west  side,  between  Hammersmith-road  and  No. 
10  North  End-road,  is  to  be  undertaken  at  an  esti- 
mated cost  of  £7,300,  the  London  County  Council 
having  agreed  to  contribute  one-third  of  this  sum. 

Harrogate  T.C. — The  corporation,  who  have  now  used 
Akonia  for  several  years  for  dust  prevention,  have 
again  decided  to  use  this  preparation  during  the  com- 
ing season. 

Hove  T.C. — The  sea  front,  as  has  been  the  practice 
during  the  past  few  years,  is  again  to  be  treated  with 
Akonia  this  season , 

Inverness-shire  C.C. — The  Badenoch  District  Com- 
mittee have  accepted  the  following  tenders  for  road 
improvements  in  connection  with  which  the  Road 
Board  have  sanctioned  a  grant:  For  improvements 
on  the  Perth-Inverness  and  the  Newtonmore-Fort 
William  roads,  Messrs.  Kings  &  Co.,  Glasgow  (£4,287); 
for  the  steelwork  of  Laggan  Bridge,  Motherwell  Bridge 
Company,  £1,350;  for  the  masonry  work  of  Laggan 
Bridge,  Mr.   James  Macdonald,  Kingussie,  £332. 

Kingston  (Surrey)  T.C. — It  has  been  decided  to  make 
uj>  with  Plascom  a  portion  of  Maple-road.  —  The 
borough  surveyor,  Mr.  R.  H.  Clucas,  has  been  autho- 
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rised  to   appoint   an    assistant    storekeeper  at  25s.   a 
week. 

Lewisham  B.C. — Bellingham-road  is  to  be  paved  as 
a  "new  street"  for  about  963  ft.  eastwards  from 
Bromley-road. 

Lichfield  T.C.— The  War  Office,  the  Staffordshire 
County  Council,  and  the  Road  Board  are  to  be 
appealed  to  for  contributions  in  aid  of  the  widening 
of  Tamworth-road. 

Newry  U.D.C.  —  It  has  been  decided  to  lay  down 
square  setts  on  the  quays,  at  an  estimated  cost  of 
£3,471. 

St.  Pancras  B.C. — The  Road  Board  have  informed 
the  council  that  they  are  prepared  to  contribute  £6,000 
towards  the  total  expenditure  of  £30,749  for  the  re- 
paving  of  certain  thoroughfares  in  the  borough,  their 
contribution  to  take  the  form  of  a  grant  towards  the 
£9,385  which  will  be  spent  upon  the  bituminous 
macadam  part  of  the  work.  The  Road  Board's  con- 
sent to  make  a  grant  of  £6,000  having  been  received, 
application  will  be  made  to  the  London  County 
Council  for  sanction  to  the  borrowing  of  £21,364  for 
the  granite  paving  works. 

Saltcoats  T.C. — The  council  have  adopted  a  report 
by  the  burgh  surveyor  on  the  general  condition  of  the 
roads  within  the  town,  and  have  resolved  to  expend 
£600  on  their  upkeep.  Of  this  amount  £110  will  be 
utilised  for  tar  work. 

Somerset  C.C. — It  has  been  agreed  to  make  a  grant 
of  £260  towards  the  cost  of  widening  Walliscote-road, 
Weston-super-Mare  The  Road  Board  have  promised 
to  contribute  £270. — Application  is  to  be  made  to  the 
Road  Board  for  a  grant  of  £500  towards  the  cost  of 
the  new  road  in  continuation  of  Lower  Milton-road  to 
the  Bristol  and  Weston-super-Mare  main  road,  near 
the  village  of  Worle. 

Southwark  B.C. — The  Road  Board  have  agreed  to 
contribute  £4,500  for  the  improvement  of  certain  roads 
in  the  borough,  providing  the  council  increases  their 
estimates  for  the  work  which  they  propose  to  under- 
take by  a  similar  amount. 

Swansea  T.C. — With  reference  to  litigation  arising 
out  of  the  alteration  in  the  road  at  Worcester-place, 
the  Estates  Committee  recommend  the  adoption  of 
the  general  rule  that  in  future  whenever  any  work 
is  to  be  carried  out  which  is  likely  to  affect  the 
lesal  relations  of  persons  other  than  the  corporation 
it  be  an  instruction  to  the  various  officials  superin- 
tending the  work  to  communicate  with  the  town  clerk 
and  ascertain  that  the  corporation  is  in  a  proper 
position  to  proceed ;  and  that  it  also  be  an  instruc- 
tion to  the  town  clerk,  where  any  works  are  carried 
out  of  which  he  has  knowledge,  that  he  shall  not, 
as  far  as  he  is  able,  allow  or  instruct  the  officials 
to  proceed  with  the  work  until  the  corporation  is 
legally  entitled  to  do  so. 

Stafford  T.C— Particulars  with  respect  to  a  pro- 
jected new  road  from  the  Lammascotes  to  the  Lich- 
field-road  have  been  forwarded  to  the  Local  Govern- 
ment Board. 

Tiverton  T.C— The  council  have  adopted  a  series  of 
nendations  made  by  a  special  committee  ap- 
pointed to  inquire  into  the  expenditure  on  the  streets 
and  roads,  including  the  following:  (1)  That  to  re- 
duce the  cost  of  scavenging,  hand  labour  instead  of 
horse  labour  be  employed  for  the  continuous  collec- 
tion ;  (2)  that  the  experiment  be  tried  of  giving  to 
( acta  man  employed  on  the  highways  a  definite  mile- 
age to  look  after,  instead  of  working  men  together, 
s>  at  presant;  (3)  that  arangements  be  made  to  relieve 
the  road  foreman  of  his  duties  in  the  town  as  early  in 
the  day  as  possible,  thus  leaving  him  free  to  give 
more  time  to  the  supervision  of  work  on  the  high- 
ways ;  (4)  that  the  Highways  Committee  be  asked  to 
consider  the  desirability  of  buying  flints  in  larger 
quantities  for  storage  on  the  landings,  and  the  pro- 
vision of  measuring  posts. 

SEWERAGE  AND  SEWAGE  DISPOSAL 

Aberystwyth  R.D.C — With  respect  to  the  council's 
application  for  sanction  to  borrow  £665  for  sewage 
outfall  works  for  the  village  of  Borth,  a  letter  has 
been  received  from  the  Local  Government  Board 
stating:  "While  the  present  proposal  for  the  im- 
provement of  the  conditions  at  the  outfall  is  in  itself 
a  desirable  one,  it  does  not  appear  that  it  can  be 
regarded  as  a  remedy  for  the  insanitary  state  generally 
of  the  village.  The  board  are  advised  that  a  con- 
siderable improvement  would  be  effected  if  the  coun- 


cil undertook  the  systematic  cleansing  of  privies,  and 
took  steps  also  to  secure  the  conversion  of  pit  or 
vault  privies  into  pail  privies.  On  receiving  satis- 
factory assurances  that  these  measures  will  be  adopted 
by  the  council  without  delay,  the  board  will  be  pre- 
pared to  sanction  the  borrowing  of  the  amount  re- 
quired for  the  works  now  contemplated  subject  to 
certain  conditions. 

Coventry  T.C — A  scheme,  estimated  to  cost  £38,149, 
has  been  adopted  for  works  of  sewerage  and  sewage 
disposal  in  connection  with  a  large  scheme  which  is 
being  carried  out  for  re-sewering  the  city,  and  pro- 
viding a  separate  surface-water  drainage  system  to 
relieve  the  irrigation  difficulties  on  the  sewage  farm. 

East  Grinstead  R.D.C  — The  surveyor,  Mr.  C. 
Turton,  has  prepared  a  report  on  the  proposed  drain- 
ace  scheme  for  the  parish  of  Worth,  from  which  it 
appears  that  he  proposes  to  have  two  outfall  sites, 
one  taking  the  sew- age  from  Three  Bridges,  Copthorne, 
and  part  of  Crawley  Down,  and  the  other  the  sewage 
from  Turners  Hill,  the  remainder  of  Crawley  Down, 
Hophurst-lane  and  Snow-hill.  Mr.  Buckley  said  the 
surveyor  deserved  great  credit  for  the  care  with  which 
lie  had  dealt  with  this  matter,  and  the  proposals  he 
had  made.  Negotiations  are  to  be  opened  up  with  the 
owners  of  the  land  to  ascertain  whether  they  are 
willing  to  sell  the  necessary  plots  to  the  council. 

Honiton  T.C — A  proposal  is  being  considered  for 
the  purchase  of  17  acres  of  land  for  irrigation  pur- 
poses, at  a  cost  of  £7,200. 

Orsett  R.D.C The  surveyor,  Mr.  S.  A.  Hill  Willis, 

has  been  instructed  to  prepare  specifications  for  the 
proposed  extension  of  the  Little  Thurlock  sewer,  the 
estimated  cost  of  which  is  £2,130. 

Stowmarket  U.D.C — A  sewerage  scheme,  estimated 
to  cost  £5,314,  is  under  consideration. 

Swansea  T.C  —  A  special  committee  has  been 
appointed  to  inquire  into  the  whole  system  of  drain- 
age, and  the  work  of  the  sanitary  department  gene- 
rally. 

Tenby  T.C. — The  council  have  decided  on  proceed- 
ing with  the  works  for  the  improvement  of  the  sewer- 
age, and  on  the  14th  inst.  the  scheme  submitted  by 
the  corporation's  consulting  engineer,  Mr.  T.  J.  Moss- 
Flower.  Westminster  and  Bristol,  was  approved,  and 
instructions  were  given  for  the  necessary  plans  to  be 
forwarded  to  the  Local  Government  Board  with  an 
application  for  sanction  to  borrow  the  money  to  carry 
out  the  work.  The  proposed  works  consist  of  new 
4-ft.  diameter  outfall  sewer  500  yds.  long,  6-ft.  dia- 
meter tank  sewer  about  400  yds.  long,  new  low-level 
main  intercepting  sewer  and  subsidiary  sewers, 
screening  chamber,  penstock  chambers,  penstock 
house,  and  other  works  incidental  thereto.  The  esti- 
mated cost  is  about  £14,000,  and  the  works  are  to  be 
proceeded  with  as  soon  as  possible. 

Turton  (Lanes)  U.D.C — Plans  have  been  approved 

for  the  extension  and  improvement  of  the  Eagley 
sewage  disposal  works,  at  an  estimated  cost  of  £8.364, 
inclusive  of  the  cost  of  the  land. 

WAXES,  GAS,  AND  ELECTRICITY. 

Barkisland  U.D.C. — Approval  has  been  given  to  a 
water  supply  scheme  estimated  to  cost  £3,400. 

Bedwellty  U.D.C. — Acting  upon  a  report  by  Mr.  J.  F. 
Jupp,  it  has  been  decided  to  provide  a  reservoir  at 
Coedymoth  Common,  at  a  height  to  supply  the  higher 
levels,  and  in  such  a  central  position  as  to  command 
the  water  of  both  the  Tredegar  and  the  Rhymney  and 
Aber  supplies.    The  cost  is  estimated  at  £4,000. 

Blackburn  T.C.  —  The  Electricity  Committee  are 
considering  a  report  by  the  electrical  engineer,  Mr. 
Wheelwright,  urging  the  desirability  of  erecting  a 
new  generating  station  at  Greenbank,  to  cost  £75,000, 
to  meet  the  rapidlv  increasing  demand  for  current 
throughout  the  borough.  Grants  of  £5,000  and  £2,000 
have  been  made  in  aid  of  the  rates  from  the  profits 
of  the  corporation  gas  and  tramways  undertakings. 

Bolton  T.C.  —  The  Waterworks  Committee  have 
accepted  the  tender  of  Messrs.  W.  Pollitt  &  Co., 
Limited,  for  the  construction  of  filters,  open  service 
water  tank,  pumping  station,  and  pipe  laying,  re- 
quired in  connection  with  the  supply  of  water  to  the 
Darwen  Corporation. 

Bourne  U.D.C — The  committee  appointed  to  enter 
into  negotiations  with  the  directors  of  the  gasworks 
for  the  purchase  of  the  undertaking  have  arrived  at 
an  agreement  as  to  the  price  to  be  paid  for  the 
property. 
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Bulkington  U.D.C. — Land  has  been  acquired  on  the 
Weston-in-Arden  estate  for  the  purposes  of  a  water 
supply,  and  it  is  proposed  to  erect  a  tower,  sink  a 
well  and  construct  a  reservoir. 

Christchurch  T.C. — The  council  have  accepted  the 
tender  of  the  Bournemouth  and  Poole  Electricity 
Supply  Company,  Limited,  at  £292  per  annum  for 
lighting  the  public  lamps — 127  in  number— for  a 
period  of  five  years  from  August  1,  1913,  the  lighting 
to  commence  half  an  hour  after  sunset,  and  the 
lamps  to  be  extinguished  at  11.15  p.m. 

Derby  T.C— The  borough  surveyor,  Mr.  I.  Ward, 
has  notified  builders  and  plumbers  that  in  future  all 
lead  pipes  connected  with  the  town  water  supply 
must  be  thoroughly  tinned  inside  with  a  good  coating 
of  tin,  and  that  only  pipes  treated  in  such  a 
will  be  allowed  to  be  fixed. 

Dingwall  T.C. — A  letter  having  been  received  from 
the  Local  Government  Board  inquiring  what  steps  the 
council  were  taking  with  respect  to  the  augmentation 
of  the  water  supply,  the  burgh  surveyor  has  been 
instructed  to  prepare  the  necessary  plans  of  a.  scheme 
for  presentation  at  the  next  meeting. 

Edinburgh  T.C. — It  is  proposed  to  extend  the  electric 
mains  to  Cramond. 

Heywood  T.C. — The  loss  on  the  corporation  elec- 
tricity and  tramways  undertakings  for  the  past  year 
was  £4/928,  which  is  equal  to  a  rate  of  iOd.  in  the  £. 
The  loss  on  the  undertaking  in  the  previous  year 
was  £3,175. 

Kilwinning  T.C— Plans  have  been  passed  for  an 
extension  of  the  gasworks.  It  is  proposed  to  lay 
down  a  purifier  house  and  a  meter  house  about  100  ft. 
long  by  30  ft.  broad.    The  estimated  cost  is  £900. 

Kirkintilloch  T.C. — The  proposed  extensions  of  the 
gas  undertaking  include  the  erection  of  a  holder  of 
150,000  cub.  ft.  capacity.  The  scheme  is  estimated  to 
cost  £4,000. 

Sheffield  T.C— New  waterworks  are  to  be  constructed 
in  the  Ewden  Valley,  where  the  impounding  of  the 
waters  will  bring  into  use  the  last  available  supply 
within  easy  reach  of  the  town. 

Widnes  T.C.  —  Owing  to  the  increase  in  the  eon- 
sumption  of  gas  at  Widnes,  where  the  price  to  ordi- 
nary consumers  is  Is.  Id.  per  1,000  cub.  ft.,  and  for 
power  purposes  9d.  per  1,000  cub.  ft.,  the  council  have 
decided  to  extend  the  gasworks,  and  accepted  the 
tender  of  Messrs.  Drakes,  of  Halifax,  for  £28,000  for 
(he  entire  reconstruction  of  the  gas-making  plant  and 
the  installation  of  labour-saving  apparatus.  The 
total  cost  of  the  work  will   be  £36.000. 

MISCELLANEOUS. 

Maidens  and  Coombe  U.D.C — The  tender  of  Messrs. 
Dennis  Brothers,  Limited,  at  £690,  has  been  accepted 
for  the  supply  of  a  first-aid  motor  fire  appliance. 

FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

WANTED.— Civil  Engineer  in  the  North  of 
England  requires  experienced  assistant;  state 
experience,  age,  and  salary  required. — "Engineer," 
Cumberland  New*,  Carlisle.  (399) 

THOROUGH     OF     HAMMERSMITH. 

J-'    TO  PAVING  CONTRACTORS  AND  OTHERS. 

The  Borough  Council  invites  Tenders  for  (a)  paving 
the  macadam  carriageways  of  Wood-lane  [part  of] 
and  Scrubs-lane  with  creosoted  deal  blocks,  and  (b) 
the  making  up  of  Ducane-road,  between  Wood-lane 
and  H.M.  Prison,  in  accordance  with  the  specifica- 
tions which,  with  Forms  of  Tender,  may  be  obtained 
on  application  to  Mr.  H.  Mair,  m.inst.c.e..  Borough 
Surveyor,  after  the  28th  instant.  The  approximate 
area  of  the  carriageway  of  Wood-lane  and  Scrubs- 
lane  to  be  paved  is  13,500  super,  yds.,  and  of  the 
earriageway  of  Duncane-road  7,500  super,  yds.,  and 
footway  4,050  super,  yds. 

Sealed  Tenders,  endorsed  "Wood-lane  and  Scrubs- 
lane  Paving  Works"  or  "Ducane-road  Paving 
Works,"  as  the  case  may  be,  must  be  delivered  to 
me  not  later  than  4  p.m.  on  Wednesday,  the  7th  May 
1913. 

The  Council  does  not  bind  itself  to  accept  the 
lowest,  or  any  Tender. 

LESLIE  GORDON, 

Town  Clerk. 

Town  Hall,  Hammersmith,  W. 

April  23,  1913.  (400) 


PERSONAL. 


Mr.  J.  Johnston,  of  Dulverton,  has  been  appointed 
surveyor  to  the  Keynsham  Rural  District  Council. 

Mr.  Albert  Croucher,  surveyor  to  the  Cuckfield 
Urban  District  Council,  has  had  his  salary  increased. 

Mr.  C.  Munckton,  surveyor  to  the  Wimborne  Urban 
District  Council,  has  been  voted  £40  for  extra  services. 

Mr.  David  Maxwell,  Arbroath,  has  been  appointed 
burgh  surveyor  of  Carnoustie  at  a  salary  of  £140  per 
annum. 

Mr.  Ernest  E.  Morgan,  of  Swansea,  has  been  ap- 
pointed architect  to  the  Swansea  Town  Council  at  a 
salary  of  £500  a  year. 

Mr.  H.  A.  Mobbs,  draughtsman  in  the  Great  Yar- 
mouth borough  surveyor's  department,  has  obtained 
an  appointment  at  Cambridge. 

Mr.  Arthur  S.  West,  water  engineer  and  manager 
to  the  Harrogate  Corporation,  has  been  elected  a. 
Fellow  of  the  Surveyors'  Institution. 

Mr.  H.  Marklaw,  of  Beckenham,  late  of  the  public 
works  department,  Birmingham,  has  been  appointed 
chief  clerk  in  the  Hammersmith  borough  surveyor's 
department. 

Mr.  H.  M.  Sykes,  borough  engineer  of  Stockton- 
on-Tees,  has  been  voted  £50  for  his  services  in  con- 
nection with  the  inquiry  for  the  extension  of  the 
boundaries  of  the  town. 

.Mr.  Arthur  H.  Blanehard.  m.am.socc.e.,  professor 
of  Highway  Engineering,  Columbia  University,  on 
April  10th  delivered  an  illustrated  address  entitled 
"Modern  Bituminous  Pavements  for  Municipalities" 
before  the  Board  of  Trade  of  Elizabeth,  New  Jersey. 

Mr.  Howard  Martin  has  been  nominated  to  repre- 
sent the  council  of  the  Surveyors'  Institution  on  the 
committee  which  is  being  formed  for  the  purpose  of 
arranging  details  of  the  programme  for  the  Summer 
School  of  Town  Planning  at  the  Hampstead  Garden 
Suburb. 

Mr.  Arthur  T.  Eginton,  chief  sanitary  inspector  at 
Chester,  has  been  appointed  sanitary  inspector  and 
housing  surveyor  to  the  Lancashire  County  Council. 
There  were  about  200  applicants  for  the  position,  and 
the  salary  is  fe#S0.  Mr.  Eginton  will  be  stationed  at 
Preston. 

Mr.  T.  H.  Maw  son,  of  Windermere,  has  suggested 
for  the  city  of  Calgary  preliminary  plans  which  will 
probably  be  completed  about  September  this  year. 
The  complete  plans  will  be  shown  at  the  Royal 
Academy  Exhibition  in  London  next  year.  Calgary 
is  one  of  the  first  western  cities  to  undertake  this 
work. 

Mr.  C.  J.  Yorath,  deputy  engineer  and  surveyor  to 
the  Acton  Urban  District  Council,  who,  as  previously 
announced  in  The  Suevetob,  has  obtained  an  ap- 
pointment as  city  commissioner  of  Saskatoon,  Canada, 
has  been  presented  by  the  members  of  the  Acton 
Municipal  Officers'  Association  with  a  number  of 
works  on  technical  subjects  and  a  travelling  trunk. 
Mr.  Yorath  left  on  Wednesday  last  for  Ganada. 

Sir  Charles  Rose,  M.r.,  whose  death  from  heart 
failure,  following  an  aeroplane  flight,  occurred  on 
Sunday  evening  last,  was  a  member  of  the  Road 
Board,  on  which  body  he  was  regarded  as  the  prin- 
cipal representative  of  the  private  motorist.  He  was 
known  as  a  great  supporter  of  motoring  and  aviation, 
and  was  held  in  high  esteem  by  those  connected  with 
both  industries.    He  was  born  in  Montreal  in  1847. 

Mr.  William  Tilcock,  who  was  on  Friday  appointed 
as  sanitary  inspector  to  the  East  Molesey  Urban  Dis- 
trict Council,  has  been  for  nine  years  in  the  service 
of  the  Chiswick  Urban  District  Council — four  as  chief 
clerk  in  the  Public  Health  Department  and  five  as 
assistant  sanitary  inspector.  For  the  new  post  he 
has  obtained  there  were  twenty  applicants,  of  whom 
the  three  selected  for  recommendation  by  a  special 
committee  included  also  Mr.  Baxter,  of  Brighton,  and 
Mr.  Fowler,  of  Wimbledon. 

Mr.  G.  A.  D-  Mackay.  who  recently  retired  from 
the  position  of  inspector  of  cleaning  and  lighting 
under  the  Edinburgh  Corporation,  was  last  week  pre- 
sented by  a  number  of  friends  with  a  cheque  for  £75 
and  his  portrait  in  oils.  Mr.  Mackay,  in  reply,  said, 
speaking  as  a  native  of  the  West,  that  to  bring  up 
the  footpaths,  pavements  and  roadways  of  Glasgow 
to  the  standard  they   were  in  Edinbugh  would  cost 
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£2,000,000.  So  far  as  cleanliness  and  general  appear- 
ance was  concerned,  he  had  seen  nothing  in  Liverpool, 
Manchester,  London,  or  even  Paris  comparable  to 
Edinburgh. 

Mr.  Ewart  G.  Culpin,  the  secretary  of  the  Garden 
Cities  and  Town  Planning  Association,  will,  in  recog- 
nition of  the  highly  successful  tour  which  he  has 
just  completed  in  Canada  and  America,  be  enter- 
tained to  dinner  at  the  Holborn  Restaurant  on 
Wednesday  next  by  the  council  of  the  association. 
During  a  three  months'  tour  Mr.  Culpin  travelled 
30,000  miles  and  addressed  over  sixty  gatherings  in 
the  principal  cities  in  the  endeavour  to  awaken  inte- 
rest in  the  movement  his  association  represents.  The 
visit  was  made  at  the  invitation  of  several  bodies 
in  America  interested  in  civic  and  social  improve- 
ment. Tickets  for  the  dinner  may  be  obtained  from 
the  association  at  3  Gray's  Inn-place,  W.C. 

Mr.  Ralph  W.  Butler,  whose  appointment  as  a 
junior  engineering  assistant  under  the  Road  Board 
was  recorded  in  our  last  issue,  was  born  in  Swindon 
in  1884,  being  the  son  of  Alderman  T.  Butler,  an 
ex-mayor  of  that  town.  He  was  articled  to  Mr.  H.  J. 
Hamp,  assoc. jr. inst. c.E.,  borough  surveyor  and  water 
engineer  of  Swindon,  and  on  completion  of  his  articles 
was  appointed  engineering  assistant  under  Mr.  Hamp. 
He  left  Swindon  in  1904  on  receiving  an  appointment 
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as  engineering  assistant  to  Mr.  J.  F.  Burns,  the 
borough  surveyor  of  Devonport.  After  holding  tl  is 
appointment  for  five  years  Mr.  Butler  was  appointed 
at  Newport  as  second  assistant  to  the  late  Mr.  R.  H. 
Haynes,  m.insx.ce.,  and  on  the  death  of  Mr.  Haynes 
and  the  reorganisation  of  the  staff  was  appointed  first 
assistant  to  the  new  borough  and  water  engineer,  Mr. 
H.  Tremelling,  assoc.m.inst.c.e.  He  passed  the  asso- 
ciate-membership examination  of  the  Institution  of 
Civil  Engineers  at  the  early  age  of  twenty-two,  and 
'■lect'ed  an  associate-member  in  April,  1910. 

Messrs.  W.  A.  Valon,  Westminster,  and  J.  W. 
Mackison,  executive  engineer,  Bombay,  have  been 
transferred  from  the  class  of  associate-member  to  that 
I  .  of  the  Institution  of  Civil  Engineers. 
The  following  have  been  elected  associate-members— 
viz..  Messrs.  R.  C.  Aldous,  city  engineer's  office,  Not- 
tingham; F.  E.  G.  Badger,  Municipal  Buildings, 
Liverpool ;  C.  J.  Barker,  sewerage  engineer's  office, 
Leeds;  H.  Criswell,  county  surveyor's  office,  Hor- 
sham;  J.  R.  Fothergill,  borough  engineer's  office, 
Bcxhill ;  E.  .1.  Goodacre,  Municipal  Offices,  Nuneaton  ; 
and  W.  Eidler,  surveyor's  office,  Tewkesbury;  and 
Mr.  A.  S.  Glover,  city  engineer's  office,  Norwich,  has 
been  admitted  a-  a   student  of  the  institution. 

Mr.  M.  J.  Buckley,  deputy  surveyor  of  Dublin, 
who.  as  stated  in  our  issue  of  the  11th  inst.,  has  been 
promoted  to  the  more  important  post  of  borough  sur- 
veyor, entered  the  service  of  the  corporation  early  in 
life,  after  a  brilliant  course  in  the  Catholic  University 
School,  Lower  Leeson-street,  University  College  and 
the    Royal    College    of    Science.      Working  with  the 


Drumcondra  Commissioners  until  1900,  he  was  then 
appointed  engineer  to  the  Improvements  Committee 
of  the  corporation.  His  being  given  full  control  of 
the  main  drainage  scheme  showed  the  confidence 
placed  in  him  by  the  late  borough  surveyor,  Mr. 
Spencer  Harty.  He  was  also  responsible  for  the 
effective  carrying  out  of  the  Clontarf  main  drainage 
scheme.    The  salary  is  £800,  rising  to  £1,000  a  year. 


BUILDING  BY-LAWS  IN  GODSTONE  RURAL  DISTRICT. 


In  his  twentieth  annual  report,  which  covers  the 
year  ended  December  31st  last,  Mr.  T.  C.  Barralet, 
surveyor  to  the  Godstone  (Surrey)  Rural  District 
Council,  mentions  that  the  Plans  and  Buildings  Com- 
mittee of  that  authority  have  submitted  to  the  Local 
Government  Board  the  draft  of  amended  by-laws, 
which  will,  in  the  case  of  cottages  and  moderate- 
sized  houses,  allow  of  the  external  walls  being  built 
of  any  weather-proof  materials  when  such  buildings 
are  detached  24  ft.  from  other  houses.  Mr.  Barralet 
thinks  that  this  concession  should  remove  any  cause 
for  the  suggestion  that  the  provision  of  cheaper  cot- 
tages is  in  any  way  interfered  with  by  unreasonable 
building  restrictions. 

The  amended  by-laws  for  new  streets  are  based  on 
the  reasonable  assumption  that  short  streets  do  not 
need  to  be  made  of  the  same  width  as  main  roads, 
and  that  all  the  advantages  of  a  wide  street  from  a 
health  point  of  view  can  be  equally  well  secured  in 
a  narrower  street  if  the  houses  are  set  back  to  a 
corresponding  extent.  Hence  the  new  by-laws  pro- 
vide that  in  new  streets  not  exceeding  500  ft.  in 
length  the  width  may  vary  under  different  circum- 
stances from  18  ft.  to  30  ft.  in  width ;  but  the  distance 
between  the  houses  in  such  streets  shall  in  no  case 
be  less  than  42  ft.  Provision  is  also  made  to  permit 
of  buildings  abutting  on  footways  of  not  less  than 
10  ft.  in  width  on  the  lines  carried  out  in  the  Hamp- 
stead  Garden  Suburb. 

It  is  hoped  that  the  nett  result  of  these  amended 
by-laws  will  tend  to  a  pleasing  variety  in  the  plan- 
ning of  building  estates,  and  allow  of  a  more  generous 
allocation  of  land  for  gardens  that  under  the  present 
regulations  is  wasted  on  unnecessary  width  of  road- 
way. 

It  should  be  noted  that  there  is  nothing  in  these 
amendments  affecting  long  roads  which  are  likely 
to  carry  more  traffic.  These  will  remain  of  a  mini- 
mum wridth  of  36  ft.,  and  where  the  circumstances 
would  appear  to  demand  a  still  greater  width,  the 
council  would,  under  the  new  regulations,  have  a 
better  chance  of  securing  it  by  being  in  a  position  to 
make  concessions  in  subsidiary  streets. 


Railways  and  Road  Transit. —  The  London  and 
South-Western  Railway  Company  have  withdrawn 
from  their  Bill  their  application  for  .power  to  provide 
and  run  motor  road  vehicles  in  connection  with 
their  system.  Some  sixty  petitions  against  the  pro- 
posal were  presented  by  local  authorities,  transit 
companies  and  others. 

A  Dover  Improvement. — Dover  Town  Council  have 
accepted  tenders  for  the  construction  of  a  new  via- 
duct road  to  cost  £28,592,  while  the  property  to  be 
acquired  for  the  site  is  estimated  to  cost  £22,000, 
making  the  total  over  £50,000.  The  object  of  the  road 
is  to  abolish  the  present  level  crossings  and  provide 
a  direct  approach  to  the  new  Marine  station. 

Municipal  Motor  Omnibuses. — In  reply  to  a  question 
at  a  recent  meeting  of  the  London  County  Council 
it  was  stated  that  motor  omnibuses  are  operated  by 
the  municipalities  of  Liverpool,  Newcastle,  Sheffield, 
Eastbourne,  Keighley  and  Widnes.  The  operation, 
however,  had  not  extended  for  a  sufficiently  long- 
period   to  provide   reliable  data   as  to  the   financial 

results. 

Skegness  Roads  and  Footpaths.  -In  a  recently  sub- 
mitted report  to  his  authority  Mr.  R.  H.  Jenkins,  sur- 
veyor and  inspector  of  nuisances  to  the  Skegness 
Urban  District  Council,  states  that  the  repairing  of 
the  roads  and  footpaths  was  last  year  much  handi- 
capped owing  to  financial  difficulties.  The  surface 
tarring  was  greatly  hindered  by  the  excess  of  wet 
days.  Tn  consequence,  the  highways  have  severely 
suffered,  and  will  cost  much  more  in  the  end.  Mr. 
Jenkins  suggests  that  the  surface  tarring  should  be 
greatly  extended,  and  that  the  tar  paths  have  a  share 
of  this  treatment. 
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The  Country  Roads  Act  of  Victoria,  Australia. 

THE  COUNTRY   ROADS   BOARD:     ITS   DUTIES   AND   POWERS:     OTHER   IMPORTANT   PROVISIONS 

OF  THE   ACT. 


The  Count r\  Roads  Act  of  Victoria,  which  came 
into  force  on  the  first  day  of  this  year,  is  a  very 
important  piece  of  legislation.  It  provides  for  the 
creation  of  a  Country  Roads  Board,  the  members  of 
which  have  since  been  appointed,  invests  this  board 
with  large  powers,  and  entrusts  it  with  important 
duties.  It  practically  creates  a  sub-department  of 
State  for  the  control  of  the  more  important  roads 
of  tile  country,  and  no  definite  limit  is  set.  to  the 
mileage  of  road  which  may  so  be  controlled  by  the 
hoard;  for  it  has,  in  the  first  place,  and  subject  to 
confirmation  by  the  Governor-in-Council,  the  power 
of  declaring  roads  to  he  main  roads  and  of  dismaining 
any  main  road,  while  it  has  the  power,  in  addition, 
to  construct    new   roads  and  deviations. 

Further,  the  board  may  make  all  necessary  surveys 
and  investigations,  not  only  with  respect  to  specific 
works,  but  also  as  regards  road  materials,  the  science 
of  road  making,  and  methods  to  be  followed.  It 
will  also  act  as  a  central  department  with  regard 
to  maps,  records,  the  publication  of  the  results  of 
investigation*  and  so  forth,  and  has  powers  to  pur- 
chase machinery  and  plant. 

In  the  following  summary  of  the  main  provisions 
of  the  Act  the  order  of  the  clauses  in  the  text  of  the 
Act  itself  is  followed,  and  it  will  be  found  that  the 
full  import  of  a  given  clause  cannot  always  be  judged 
only  by  its  immediate  context,  but  must  also  be  con- 
sidered in  the  light  of  some  of  the  clauses  which  will 
he  found  under  other  of  the  main  heads. 

DEFINITIONS. 

It  is  important  to  note  that  {fate  expression  "main 
road  "  does  not  refer  to  any  roads  already  in  exist- 
ence, but  only  to  such  as  shall  be  declared  to  he 
main  roads  under  the  provisions  of  the  Act. 

The  word  "municipality"  in  this  Act  means  the 
corporation  of  any  city,  town,  borough  or  shire. 

Since  the  term  "  maintenance  "  is  to  apply  to  works 
of  every  description  calculated  to  keep  the  carriage- 
way of  the  road  and  "any  drain"  draining  such 
carriageway  in  the  same  state  of  utility  as  it  was 
when  the  road  was  declared  a  main  road,  or  in  the 
same  state  of  utility  as  it  was  in  as  the  result  of 
permanent  improvements  carried  out  under  the  Act, 
it  is  clear  that  "  maintenance  "  has  a  meaning  which 
is  at  once  sufficiently  wide  and  sufficiently  precise 
for  the  purposes  of  such  an  Act  as  this. 

Another  very  important  definition  is  that  of  ''per- 
manent improvement,"  which  is  to  include  all  kinds 
of  work,  exclusive  of  maintenance,  "calculated  to 
increase  the  utility  of  the  carriageway  of  a  main 
road."  it  seems  unfortunate  that  the  word  "carriage- 
way "  should  have  been  used  here  unaccompanied  by 
any  reference  to  footways.  This,  very  possibly,  is 
significant  of  the  relative  unimportance  of  footways 
in  the  State  of  Victoria  al  the  present  day,  hut  it 
certainly  seems  desirable  that  the  Act  should  be 
amended  by  substituting  for  the  phrase  "the  utility 
of  the  carriageway  of  a  main  road"  the  wider  ex- 
pression "the  utility  of  the  main  road  as  a  highway," 
and  that  the  present  policy  of  making  the  local 
authority  responsible  for  the  footways  (see  below) 
should  he  reconsidered. 

CONSTITUTION     OF    THE    BOARD. 

Reference  has  already  been  made  (issue  of  April  4th) 
to  the  personnel  of  the  hoard,  which  consists  of  three 
members  appointed  by  the  Governor-in-Council,  for 
a  term  which  is  not  to  exceed  five  years,  and  eligible 
for  reappointment  for  a  further  term  not  to  exceed 
five  years.  Any  member  of  the  board  may  be  re- 
moved from  office  at  any  time  by  the  same  authority. 

The  legal  position  of  the  hoard  will  be  that  of  a 
body  corporate. 

The  salary  of  the  chairman  is  not  to  exceed  i!800  a 
year,  and  those  of  the  other  members  are  not  to 
exceed  £600  a  year  each.  Considering  that  the  chair- 
man of  the  board  will  he  its  chief  executive  officer, 
and  that  it  is  intended  that,  as  is  actually  the  case, 
he  shall  be  a  man  with  high  professional  and  technical 
qualifications,  these  salaries  seem  to  be  very  low. 

The  relation  in  which  the  board  will  stand  to  the 
Public  Works  Department  is  indicated  by  a  clause 
providing  that  the  board  may,  with  the-  approval  of 
the  Minister  of  Public  Works,  make  use  of  the  ser- 


vices of  an>  oi  tin-  officers  ami  employees  of  the 
Public  Service,  while  the  appointment  of  persons  as 
officers  and  employees  of  the  board  rests  with  the 
Governor-in-(  !ouncil. 

POWERS    OL'    THE    BOARD. 

Subsec.  t  ol  sec.  15  is  so  important  that  it  must  be 
given  in  full,  as  follow  s  : 

The  hoard,  so  tar  as  any  moneys  legally  available 
for    the    purpose    permit,    shall— 

(1)  Carry  out  all  such  surveys  and  investigations 
as  may  he  necessary  or  expedient  to  ascertain 

(a)  What  roads  shall  be  main  roads. 

(b)  The  nature  and  extent  of  the  resources  of  Vic- 

toria in  metals,  minerals  and  materials  suit- 
able for  the  purposes  of  road  making  and 
maintenance,  and  the  most  effective  and 
economical  methods  for  dealing  with  the 
same,  and  for  supplying  or  utilising  the  same 
tor  the  said  purposes  in  the  whole  or  any 
part  of  Victoria. 

(c)  The  most  effective  methods  of  road  construc- 

tion and  maintenance  in  the  whole  or  any 
part  of  Victoria. 

(d)  What  deviations  (if  anyj  in  existing  roads,  or 
what  new  roads  should  in  its  opinion  he  made 
so  as  to  facilitate  communication  and  improve 
the  conditions  of  traffic. 

(e)  Record,  publish  and  make  available  for  general 

information  the  results  of  all  such  surveys 
and  investigations. 

Tlie  board  may  require  a  local  authority  to  furnish 
information,  which  must  be  supplied  within  one 
month  from  the  receipt  of  the  request. 

One  of  the  first  duties  of  the  board  will  be  the 
preparation  of  an  official  map  of  Victoria  showing  the 
roads  "and  such  other  matters  as  the  board  shall 
think  fit,"  and  provision  is  made  for  maintaining 
copies  of  this  map  in  the  offices  of  local  authorities, 
and  for  keeping  these  copies  up  to  date. 

As  regards  the  procedure  by  which  roads  are  to  be 
declared  main  roads,  or  to  be  dismained,  this  will 
he  done  by  resolutions  of  the  board  subject  to  con- 
firmation by  the  Governor-in-Council,  local  autho- 
rities  which  feel  aggrieved  by  any  such  resolution 
having  the  right  to  appeal  to  the  Minister  of  Public 
Works,  who  may  vary  it  or  disallow  it.  Considering 
licit  the  Minister  of  Pubilc  Works  will,  in  one  of  his 
capacities,  be  practically  the  head  of  the  new  high- 
way department,  it  is  clear  that  vexatious  or  un- 
reasonable obstruction  of  the  work  of  the  board  is 
rendered  impossible. 

Sec  19  provides  for  the  preparation  of  plans  and 
estimates,  and  sec.  20  for  the  publication  of  an  order 
based  on  these,  and  for  full  compensation  of  persons 
whose  lands  are  acquired  or  injuriously  affected.  The 
manner  in  which  the  amount  of  such  compensation 
is  to  be  determined  is  set  forth  in  detail  in  another 
part  of  the  Act,  but  does  not  demand  further  atten- 
tion in  the  present  connection. 

As  regards  the  nature  of  the  roads  declared  to  be 
main  roads,  the  land  on  which  the  road  is  "  shall 
thereupon  and  thenceforth  from  the  date  of  such 
publication  become  and  be  absolutely  dedicated  to 
the  public  as  a  public  highway  within  the  meaning 
of  any  law  now  or  hereafter  enforced." 

As  regards  the  carrying  out  of  permanent  work  the 
council  of  each  local  authority  shall  carry  oul  ill 
such  works  within  its  district  unless  the  Governor-in- 
Council  direct  that  any  specified  works  shall  be 
carried  out  by  the  board  itself.  Any  permanent  works 
carried  out  by  a  local  authority  shall  he  carried  out 
to  the  satisfaction  of  the  board. 

The  provision  as  to  maintenance  is  that  each  local 
authority  shall  maintain  the  main  roads  within  its 
district,  unless  the  Governor-in-Council  direct  the 
board  to  maintain  any  specified  main  road.  The  next 
subsection  is  a  very  important  one. 

(2)  The  board  shall  each  year  notify  to  the  c il 

of  each  municipality  (see  definition)  in  whose  muni- 
cipal district  a  main  road  is  the  amount  such  council 
may  expend  on  the  maintenance  of  each  of  the  main 
roads  within  its  district. 

(3)  All   maintenance  carried    out    by   any   council 
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shall    he    carried    out    to    the    satisfaction    of    the 
board. 

This  provision  puts  the  board  in  a  very  strong 
position  indeed,  and  constitutes  it  one  of  the  most 
effective  of  existing  highway  departments. 

FINANCIAL. 

The  total  cost  of  making  permanent  works  and  of 
the  maintenance  of  main  roads  will,  in  the  first  in- 
stance, be  paid  by  the  Treasurer  upon  warrant  of  the 
hoard,  the  apportionment  of  the  cost  between  the 
various  local  authorities  benefited  thereby  being  after- 
wards determined.  In  allocating  to  each  local  autho- 
rity the  amount  which  it  has  to  pay  regard  will  be 
had  to  "the  benefits  it  has  obtained."  A  further 
provision  is  that  the  contributions  from  the  local 
authorities  need  not  be  at  a  uniform  rate,  but  each 
may  depend  upon  "its  ability  to  pay."  In  any  case, 
the  total  amount  of  the  contributions  from  the  local 
authorities  shall  equal  half  the  amount  expended  on 
permanent  works  and  maintenance  during  the  pre- 
ceding year.  It  is  further  provided  that  a  local  autho- 
rity  "  may  be  benefited  by  expenditure  on  permanent 
work  and  maintenance  within  the  meaning  of  this 
section,  although  such  permanent  work  and  the  main 
roads  maintained  are  not  situated  within  its  muni- 
cipal district,  if  substantial  traffic  to  or  from  the 
municipal  district  of  such  municipality  passes  oyer 
or.  in  the  case  of  new  main  roads,  will,  in  the  opinion 
of' the  board,  pass  over  a  main  road  on  which  such 
expenditure  has  been  made."  Local  authorities  may 
thus  he  made  to  contribute  to  the  costs  of  roads  not 
within  their  boundaries,  and  this  by  direct  procedure, 
not  by  roundabout  methods  based  upon  rating 
arrangements,  grants,  and  so  forth. 

It  is  in  connection  with  this  matter  of  allocating 
costs  that  the  chief  difficulty  in  the  administration 
of  the  measure  may  be  expected,  particularly,  it  may 
he  suggested,  as  regards  the  proportions  of  the  cost 
to  be  borne  by  the  different  shire  councils  through 
whose  territory  the  principal  main  roads  will  pass. 
Since  the  board  has  also  to  take  into  consideration 
the  ability  of  the  different  local  authorities  to  pay 
for  the  roads,  it  is  to  be  expected  that  local  authorities 
will  very  often  object  to  the  amounts  of  their  assess- 
ments, especially  when  they  are  charged  for  work  done 
outside  their  boundaries.  From  the  administrative 
point  of  view,  and  as  a  matter  of  balance,  it  may  be 
desirable  that  some  such  check  as  this  upon  the  other- 
wise very  autocratic  authority  of  the  board  should 
come  into  plav,  but  balance  may  be  effected  in  more 
ways  than  one,  and  the  balance  which  is  maintained 
by  weight*  distributed  over  the  two  halves  of  a  struc- 
ture throws  less  strain  upon  that  structure  than  does 
a  balance  which  is  maintained  by  a  heavy  load  at 
each  end  of  it. 

With  the  details  of  the  arrangements  as  regards  the 
issue  of  stock,  and  procedure  relating  to  debentures, 
we  need  not  concern  ourselves,  but  there  is  one  sec- 
tion which  must  not  be  overlooked.  This  gives  the 
hoard  the  power  to  itself  levy  a  rate  in  the  area  of 
a  local  authority  in  case  such  authority  default  in  its 
payments  on  account  of  road  construction  and  main- 
tenance. 

OWNERSHIP   OF  THE  LAND. 

Sec.  -i::  provides  that  (1)  the  absolute  property  in 
the  land  over  which  a  main  road  is  declared  and  con- 
firmed   -ball    !"•    vested   in   the   Crown.    (2)    [n]    The 
materials  of  .-'II  main  roads  and  all  matters  and  things 
appurtenant   thereto,    [6]   all    buildings,    fences,   gates, 
boards,    stones    and   erection.-    placed    upon    a 
road;    ['J   the   scrapings  of   all    main    roads   and 
md  on  main   roads,  shall   belong  to  the  board 
urther  provided  that  no  main  road  shall  be  dug 
up  01    used    lor  any  purpose  which   may   "injure,  ob- 
itruel    01    injuriously    affect    such    road"    without  the 

,  i  itten  permit  ot  the  board. 

TRAFFIC    DURING    CONSTRUCTION. 

The  board  will  have  power  to  close  main   roads  to 

traffic,  or  to  close  them  to  certain  classes  of  traffic, 

purpose  ol  carrying  out  works,  as  well  as  for 

the   period    necessary    alter   the   completion    of   such 

works,  to  prevent  injury  to  the  road. 

To  make  thi-  provision  effective  it  is  further  pro- 
vided that  the  board  may  make  a  temporary  road 
to  be  used  as  a  public  highway  while  the  old  road 
is  being  reconstructed  or  repaired.  Compensation  will 
lid  when  necessary,  and  no  such  diversion  may 
be  made  through  "the  site  or  curtilage  of  any  house 
oi-  a  garden,  lawn,  yard,  court,  park,  plantation, 
planted  walk,  avenue  or  nursery  for  trees  "  Lastly, 
the  board  lias  power  to  -top  the  traffic  on  a  road 
where  it  is  unsafe. 


EXTRAORDINARY    TRAFFIC. 

Sec  48  provides  for  the  recovery  by  the  board  of 
the  cost  of  damages  caused  by  "  any  excessive 
weight"  passing  along  the  road,  with  a  further  pro- 
vision for  the  settlement  by  agreement  of  such  cases. 
The  term  "excessive  weight"  seems  wholly  inade- 
quate  and  the  framers  of  the  Act  can  hardly  have  fol- 
lowed what  has  recently  been  written  on  this  subject, 
and  discussed  at  meetings  and  in  the  technical  press, 
it  would,  surely,  have  been  desirable  to  base  a  defini- 
tion of  extraordinary  traffic  upon  a  broader  founda- 
tion, making  it  possible  to  recover  damages  when  the 
traffic  is  carried  on  in  any  unreasonable  manner,  or 
when  the  damage  is  caused  by  some  factor  other  than 
that  of  weight  itself.  It  may  be  suggested  that  a 
section  of  this  kind  will  be  most  practically  useful 
if  it  provide  tor  the  recovery  of  damages  for  "extra- 
ordinary traffic,"  defining  extraordinary  traffic  in 
some  such  terms  as  those  used  in  a  famous  judgment 
by  Lord  Justice  Bovven,  or,  if  preferred,  one  of  the 
longer  definitions  which  have  been  employed. 

Under  this  head  it  may  be  noted  that  the  board 
will  have  power  to  place  a  notice  at  any  bridge  or 
culvert  that  it  is  not  capable  of  carrying  a  greater 
weight  than  that  fixed  by  the  board.  Should  such 
a  notice  he  disregarded  the  offender  will  be  liable 
for  a  penally  not  exceeding  £20,  while  the  board 
may  also  recover  from  him,  before  a  Justice  or  in 
any  court  of  competent  jurisdiction,  damage  for  any 
injury  caused  by  such  excessive  weight  having  passed 
over  the  bridge  or  culvert. 

OBSTRUCTIONS    ON    ROADS. 

The  Act  provides  for  penalties  in  the  case  of  ob- 
structions on  main  roads,  or  of  the  removal  or  dis- 
placement of  materials,  and  when  damage  of  this 
kind  is  done,  or  obstructions  have  to  be  removed,  the 
board  may  do  this  and  charge  the  cost  upon  the 
offender. 

The  duty  of  keeping  a  road  clear  from  the  outgrowth 
from  hedges  is  thrown  upon  the  owner  or  occupier 
of  the  land,  who  may  be  served  with  a  notice  in 
case  the  board  find  it  necessary  to  do  so,  while,  should 
he  fail  to  remove  the  obstruction  within  eight  days 
from  the  date  of  such  an  order,  the  board  may  do 
the  work  themselves  and  recover  the  cost  from  the 
owner  or  occupier.  If  the  owner  can  be  found  both 
he  and  the  occupier  are  to  be  served  with  the  order. 
It  is  possibly  a  detail  of  some  importance  that  the 
occupier  "shall  be  entitled  to  deduct  such  expenses 
or  any  cost  necessarily  incurred  by  him  under  this 
section  from  any  rent  then  due  or  thereafter  becoming 
due  by  him  to  the  owner."  As  regards  trees,  any 
tree  obstructing  or  prejudicing  a  road  may  be  re- 
moved by  order  of  any  two  Justices,  on  the  appli- 
cation of  the  board. 

DRAINAGE    OF   MAIN    ROADS. 

As  regards  the  drainage  of  main  roads,  it  is  enough 
to  say  that  under  the  provisions  of  the  Act  the  board 
seems  to  have  ample  powers  for  the  carrying  out  of 
all  works  necessary  for  the  control  or  disposal  of  all 
surface  and  subsoil  waters;  while,  at  the  same  time, 
proper  provision  is  made  for  the  protection  of  the 
owners  and  occupiers  of  the  lands  affected.  The  pro- 
cedure to  be  followed  is  so  carefully  set  forth  that  it 
is  clear  that  utmost  importance  is  attached  to  this 
matter  in  sharp  contrast  with  the  lack  of  its  recog- 
nition in  the  administrative  procedure  under  which 
roads  have  been  made  and  maintained  in  the  United 
Kingdom. 

SOME    OTHER    MATTERS. 

The  board  has  power  to  enter  into  contract-  for 
the  execution  of  any  work  directed  by  this  Act,  and 
may,  when  this  is'  thought  desirable,  specify  the 
person  to  whose  satisfaction  the  work  is  to  be  com- 
pleted, and  "  the  mode  of  determining  any  dispute 
which  may  arise  concerning  or  in  consequence  of  such 
contract. 

The  board  has  power  to  make  by-laws  regulating 
or  prohibiting  the  locking  of  the  wheel  of  any  vehicle 
when  descending  a  hill  unless  such  wheel  be  pro- 
vided with  a  skid-pan.  Similarly,  the  board  may 
make  by-laws  regarding  projections  on  wheels,  and 
the  drawing  or  trailing  of  sledges  or  timber  upon  the 
main   road. 

As  regards  actions  against  the  board  for  negligence 
in  respect  of  main  roads,  a  person  demanding  com- 
pensation lor  injury  must  make  application  in  a. 
specified  form,  and  under  conditions  laid  down  by 
the  Act,  the  further  procedure  being  also  specified 
It  may  be  noted  that  the  amount  so  recovered  is  re- 
ferred to  as  being  "in  respect  of  any  loss  or  injury 
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sustained  by  any  person  by  reason  of  any  accident 
upon  or  while  using  any  main  road  other  than  loss 
or  injury  caused  by  any  work  in  course  of  construc- 
tion by  the  hoard  or  by  the  defective  construction 
of  any  work  by  the  board,  or  the  amount  agreed  to 
be  paid  by  the  board  as  compensation  to  any  person 
in  respect  of  any  such  loss  or  injury,"  and  tins  sum 
shall  be  deemed  to  be  a  part  of  the  cost  of  main- 
tenance. 

The  hoard  have  power,  with  the  approval  of  the 
Governor-in-Council,  to  declare  that  any  pail  oi  a 
main  road,  dulj  described,  shall  be  a  footway,  "and 
thereupon  any  Act  relating  to  local  governmenl  shall 
have  the  same  operation  in  regard  to  such  footway 
as  if  this  Act  had  not  been  passed."  Similarly, 
footways  already  fixed  by  earlier  Acts  are  outside  the 
scope  of  the  Country  Roads  Act. 

The  hours  to  he  worked  by  any  unskilled  adult 
workman  employed  by  the  hoard  shall  not  exceed 
forty-eight  hours  in  any  one  week,  and  the  wa 
to  he  not  less  than  8s.  per  day  of  eight  hours.  Over- 
time shall  be  paid  for  at  a  rate  not  less  than  time 
and  a-quarter  for  the  first  two  hours,  and  time  and 
a-half  for  each  subsequent  hour.  The  rale  of  wages 
and  hours  to  he  worked  in  the  case  of  skilled  work- 
men employed  by  the  hoard  "shall  be  the  recognised 
standard  rate  for  the  recognised  hours." 

Last,  but  not  least,  mention  should  be  made  of  a 
very  significant  section    70— which  runs  as  follows:  — 

"The  Governor-in-Council  may  from  time  to  time 
make  regulations,  to  be  published  in  the  Governmenl 
Gazette,  for  the  purpose  of  carrying  this  Act  into 
execution  or  conferring  upon  the  board  with  respect 
to  main  roads  any  right,  power,  protection,  privilege 
or  obligation  relating  to  the  construction,  improve- 
ment or  maintenance  of  highway  conferred  upon  the 
council  of  a  municipality  by  any  Act  relating  to  local 
government." 


SOME  RECENT  PUBLICATIONS/ 


Elements  of  Heat  Powee  Engineering.     By  ('.  F. 

Nil-shield   and    W.    N.    P.arnard.     Price  21s.    nett. 

London:    Chapman  &  Hall,  Limited. 
In  this  hook  the  authors  have  included  in  a  single 

volume    not    only    the    elementary    then lynamic 

theory  of  gases  and  vapours  and  of  their  cycles,  but 
also  a  consideration  of  the  sources  of  heat,  the 
methods  of  making  it  available  for  useful  purposes, 
its  utilisation  in  the  various  types  of  heat-driven 
prime  movers  and  their  auxiliary  apparatus,  together 
with  a  discussion  of  the  fundamental  theory,  the 
ideal  and  actual  performance,  and  the  practical  con- 
siderations connected  with  such  apparatus.  It  will 
thus  be  seen  that  the  work  is  comprehensive  in  scope, 
and  in  the  course  of  its  forty-two  chapters  the  authors 
Live  a  full  and  lucid  account  of  the  theory  and  prac- 
tice of  heat  pouei  engineering.  The  work  is  conve- 
niently divided  into  numbered  paragraphs,  and  is 
well  illustrated  throughout,  and  its  value  to  the 
student  is  enhanced  by  the  inclusion  of  a  number  of 
problems  for  solution. 


As  It  Should  Be. — Engineers'  salaries  in  Chicago 
show,  according  to  a  report  prepared  by  the  Muni- 
cipal Civil  Service  Commission,  a  highei  average  than 
that  of  salaries  in  any  of  the  other  city  departmi  nt 
The  average  annual  salary  in  the  engineering  depart- 
ment is  about  £309.  There  are  seven  engineers  with 
salaries  ranging  from  £8114  upwards,  forty  who  receive 
£600  or  more,  ninety  with  from  £384  to  £480,  103 
with  from  £300  to  £348,  and  111  with  from  £210  to 
12G4. 

Goldsmiths'     College     Engineering     Department.— 

.Summer  courses  of  special  character  are  being  held 
in  the  engineering  department  of  Goldsmiths'  College 
(University  of  London),  New  Cross,  S.E.,  during  May 
and  June,  as  shown  in  another  column,  and  the  lec- 
tures on  reinforced  concrete,  engineering  costs  and 
works  management,  and  wireless  telegraphy  should 
prove  very  attractive.  All  these  will  be  treated  prac- 
tically, and  the  college  installation  will  be  used  for 
"wireless"  practice.  In  addition,  there  are  to  he 
special  demonstrations  in  the  mechanical  and 
hydraulic  laboratories,  classes  in  drawing  office  and 
workshop  practice,  and  kind  surveying  for  both  ele- 
mentary and  advanced  surveyors,  with  plenty  of 
actual  work. 

*  Any  of  the  publications  reviewed,  or  referred  to  as  received,  will  be 
forwarded  by  the  St.  Bride's  Press,  Ltd.,  on  receipt  of  published  price. 


INTERNATIONAL  ROAD  CONGRESS. 


OPEN  TO   ALL  INTERESTED." 

A  correspondent  writes:  "  I  shall  be  glad  if  you  can 
inform  me  if  attendance  at  the  International  Road 
Congress,  bo  be  held  in  London  in  June,  is  in  any 
way  restricted-  that  is  to  say,  if  it  is  open  to  the 
public  generally,  or  only  to  those  who  have  been 
invited  and  if  so  I  shall  he  pleased  to  know  if  it 
is  intended  to  issue  invitations  to  town  councils, 
county  councils,  &c,  to  send  delegate 

We  have  submitted  the  above  to  the  congress  autho- 
rities and  have  been  favoured  with  the  following 
statement  by  Mr.  W.  Rees  Jeffreys,  the  hon.  secre- 
tarj 

"The  eoiicrer-s  is  open  to  all  those  who  are  inte- 
rested in  the  administration  and  improvement  of 
roads.  In  addition  to  surveyors,  we  are  expecting  a 
large  attendance  of  chairmen  of  county  councils  and 
town  councils,  and  chairmen  of  highways  committees, 
and  county  and  borough  treasurers;  for,  in  addition 
to  the  papers  dealing  with  the  technical  side  of  road 
maintenance,  one  very  important  section  of  the  con- 
gress will  be  concerned  with  questions  of  administra- 
tion and  finance.  Invitations  have  been  addressed 
to  all  the  highway  authorities  in  England,  Scotland, 
Ireland  and  Wales.  If  that  invitation  has  not  for  any 
reason  been  formally  brought  before  the  appropriate 
committee  of  any  local  authority,  I  should  be  glad 
I,,  be  informed  by  any  of  the  members  or  officials 
interested." 

SPECIAL    RAILWAY     FACILITIES. 

By  the  courtesy  of  the  Associated  Railway  Com- 
panies, members 'of  the  Road  Congress  travelling  to 
London  to  attend  the  congress  may  obtain  return 
tickets  at  a  single  fare  and  a  third  at  any  station  m 
i  ircit  Britain  upon  the  surrender  to  the  booking  clerk 
of  a  voucher  to  be  obtained  from  the  secretary.  Tickets 
will  be  issued  from  June  21st  to  June  28th,  and  will 
be  available  for  return  up  to  July  14th.  In  addition 
to  this  general  arrangement  the  London  and  South- 
western Railway  Company  intimate  that  they  will 
issue  daily  tickets  at  the  same  rate  from  stations 
within  a  radius  of  20  miles  from  London  to  delegates 
attending  the  congress  on  production  of  their  tickets 
,,i  membership,  these  tickets  being  available  on  the 
day  of  issue  or  the  following  day.  A  detailed  illus- 
trated programme  of  the  congress,  extending  over 
sixty-four  pages,  is  now  in  course  of  preparation, 
and  will  be  issued  to  those  who  have  registered  them- 
selves as  members  of  the  congress  within  the  course 
of   the   next    few    days. 


THE   ASSUAN    DAM. 


RECENT   PROTECTIVE   AND   OTHER    WORKS. 

Following  the  laying  down  of  a  complete  apron 
the  river  for  the  protection  of  the  Assuan  Darn 
from  the  effects  of  erosion,  the  question  of  heighten- 
ing the  dam  to  enable  further  storage  to  be  made  in 
ervoil  was,  -aid  Air.  Murdoch  iUacdonald  at  a 
meeting  of  the  Institution  of  Civil  Engineers  on 
tPuesdaj  evening,  taken  in  hand  in  L906.  In  order 
to  permit  of  the  heightening.  Sir  Benjamin  Baker 
decided  that  the  dam  should  at  the  same  time  be 
thickened  by  adding  a  5-metre  strip  of  masonry  down- 
stream of  and  within  Gin.  of  the  original  building, 
the  intervening  space  to  be  tilled  in  with  liquid 
cement  on  the  completion  of  the  thickening,  up  to 
the  original  roadway  Level.  When  the  thickening  and 
grouting  operations  were  completed,  a  solid  mass  oi 
masonry  was  to  he  built  on  both  walls  5  metres  high. 
The  paper  described  some  of  the  reasons  that  led 
to  the  special  method  of  thickening  by  leaving  an 
intervening  space  between  the  walls,  to  be  grouted 
up  after  a  time,  this  problem  being  connected  with 
temperature-stresses  as  exhibited  in  cracks  which 
occurred  at  various  intervals  in   the   original    dam. 


City    of    London    Improvement. — Leadenhall-street, 

in  the  City  of  London,  is  so  congested  at  iis  eastern 
end  that  there  is  scarcely  room  for  two  vehicles  to 
pass.  The  widening  scheme  is  about  to  be  further 
proceeded  with  by  the  City  Corporation  by  the  sitting 
back  of  buildings,  at  an  estimated  expenditure  of 
£90,000,  subject  to  the  London  County  Council  agree- 
ing to  contribute  one  half  the  net  cost  of  the  work. 
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Purification  of  Water  by  Slow  and  Rapid  Sand 

Filtration.* 


By    T.   AIRD   MURRAY,   m.can.soc.c.e. 
(Conclusion.) 


It  has  long  been  recognised  that  any  system  of 
water  filtration  is  not  totally  efficient  by  itself  in 
absolutely  removing  disease  infection  from  water. 
The  measure  of  overcoming  disease  infection  is  the 
lacility  of  a  filter  to  reduce  the  number  of  bacteria 
originally  in  a  raw  water,  and  the  facility  to  elimi- 
nate those  forms  of  bacteria  which  are  peculiar  to 
sewage  discharges  such  as  B.  coli,  &c.  While  the 
sand  layer  in  either  a  slow  sand  filter  or  in  a  rapid 
filter  may  be  useful  as  a  means  of  straining  dirt  or 
suspended  matter  from  a  water,  it  is  recognised  that 
the  sand  by  itself  has  only  a  slight  effect  in  keeping 
back  bacteria.  The  fine  character  of  the  sand  used 
in  slow  sand  filters  has,  however,  a  much  higher 
bacteria  removal  efficiency  than  the  coarse  sand  of 
rapid  filters,  and  for  this  reason  in  many  instances 
the  slow   sand  type   has   been  preferred. 

The  bacteria  removal  efficiency  for  either  type  of 
filter  does  not  solely  depend  upon  the  sand,  but  on 
a  laver  or  film  of  other  matter  which  accumulates 
on  the  surface  of  the  sand.  With  a  slow  sand  filter 
this  matter  is  obtained  from  the  raw  water  direct, 
and  is  intercepted  and  held  on  the  sand  surface.  It 
is  c  imposed  of  colloidal  matter  of  a  gelatonised 
zooglea  character,  and  has  a  definite  entraining 
effect  upon  bacteria.  The  removal  of  bacteria  is 
practicallv  localised  to  the  top  %h\.  of  the  sand 
surface.  '  With  the  rapid  sand  filter  the  surface 
cover  is  artificially  produced  by  adding  sulphate  of 
alumina  or  some  other  coagulant  to  the  water.  In 
this  connection  it  is  of  interest  to  quote  from  a  re- 
port of  the  "Joint  Special  Committee  to  examine 
and  report  relative  to  the  pollution  of  Water  Supply, 
and  the  best,  method  of  filtration,"  City  Document 
No.  15,  of  the  City  of  Providence,  E.I.,  as  follows:  — 

"If  the  diameter  of  matter  floating  about  in  water 
is  much  less  than  that  of  the  interstices  between 
the  grains  of  sand  composing  the  filter-bed.  such 
matter,  except  as  much  as  is  caught  upon  the  sharp 
edges  of  the  quartz,  will  go  right  through  the  filter 
with  the  water. 

Xow,  if  a  substance  could  be  introduced,  drop 
by  drop,  into  the  water  before  it  comes  to  the  filter- 
bed,  which  would  have  the  effect  of  curdling  the 
matter  together,  so  that  every  100  or  so  of  the  smaller 
particles  were  made  to  join  together  and  become  one 
large  particle,  much  as  vapour  or  steam  is  condensed 
into  drops,  it  would  follow  that  they  would  be 
caught  and  held  from  going  through  the  filter.  This 
is  accomplished  by  adding  alumina  (alum)  to  the 
water  as  it  flows  to  the  filter. 

"  The  amount  required  is  from  almost  none  at  all  to 
about  three-quarters  of  a  grain  to  the  gallon,  accord- 
ing to  the  state  of  the  water,  say,  an  average  of  from 
one-quarter  to  one-half  grain  per  gallon  in  the  ordi- 
nary condition  of  the  Pawtucket  Kiver  water. 

"The  action  is  the  same  as  when  coffee  is  cleared 
by  means  of  the  white  of  egg.  No  white  of  the  egg 
goes  to  the  drinker  of  the  coffee— it  is  all  drained 
off  with  the  grounds;  and  as  no  alum  goes  to  the 
drinker  of  the  water,  it  unites  with  the  impurities 
in  the  water  and  settles  in  feathery  flakes  of  in- 
soluble hydrate  on  the  top  of  the  filter,  and  is 
washed  out  with  its  accumulation  of  impurities  when 
the  filter  is  cleaned. 

"The  analysis  of  the  purified  water  shows  no  I  race 
of  the  alumina  used,  while  the  analysis  of  the 
water  shows  that  the  alumina  is  all  washed  out  with 
other  impurities.  This  feathery  bed  of  precipitate 
flakes  produced  by  the  alum  forms  a  filtering  media 
of  insoluble  mineral  inattei  which  is  well-nigh  per- 
fect in  its  character.  Bacteria  are  like  the  very  fine 
particles  of  clay  of  some  water,  so  small  as  to  pass 
the  sand  or  quartz,  but  they  are  caught  by  the 
feathery  precipitate  of  alumina  hydrate  much  as  the 
bacteria  contained  in  air  are  prevented  from  i  atering 
a  phial  closed  with  sterilised  wool." 

"  So  we  see  that,  first,  as  in  the  case  of  the  slow 
sand  filter,  so  with  the  mechanical,  bacterial  removal 

*  Extracts  from  paper  read  before  the  annual  meeting  of 
the  Canadian  Public  Health  Association  at  Toronto. 


efficiency  does  not  so  much  depend  upon  the  filtering 
material  itself  as  upon  an  artificial  surface  or 
blanket  being  formed." 

Obviously  there  must  be  periods  with  both  slow 
and  rapid  filters  when  the  blanket  or  film  is  in  the 
course  of  formation,  and  when  the  filter  is  not 
operating  at  its  maximum  efficiency.  This  means 
that  in  all  cases  of  filtration  the  bacteria  removal  is 
not  a  total  efficiency,  but  a  matter  of  percentage; 
therefore,  the  higher  the  total  count  of  bacteria  in 
the  raw  water  the  higher  will  be  the  count  in  the 
filtered  water.  If  the  standard  as  laid  down  by  the 
rules  of  the  German  Government  in  regard  to  the  fil- 
tration of  surface  waters  used  for  public  water  supplies 
be  accepted,  that  "a  satisfactory  filtration  will  never 
yield  an  effluent  with  more  than  about  100  bacteria 
per  cubic  centimetre,"  then  it  must  be  admitted  there 
will  be  occasions  when  either  system,  "slow  sand" 
oi    "  rapid,"  must  fail  to  meet  this  standard. 

Dr.  Nasmith  (director  of  the  City  Laboratories, 
Toronto),  in  a  report  dated  October  5,  1911,  states 
that  analyses  of  Lake  Ontario  water  off  Toronto 
show  at  times  counts  of  over  400,000  bacteria  per  c.c. 
With  such  a  high  count  in  the  raw  water  a  98  per 
tent  removal  efficiency  would  yet  leave  8,000  bac- 
teria per  c.c.  in  the  filtered  water. 

The  failure  of  filtration  to  totally  ensure  the  re- 
moval of  disease  infection  from  raw  waters  has 
pointed  to  the  necessity  of  some  additional  method 
of  treatment.  Disinfection  of  filter  effluents  has 
teen  in  the  past  few  years  put  in  practice  in  many 
European  and  American  cities.  Methods  of  intro- 
ducing ozone  gas  to  the  water  has  found  favour  in 
a  few  European  centres,  but  has  proved  costly,  and 
not  absolutely  efficient  owing  to  ozone  being  only 
partially  soluble  in  water.  Experiments  have  also 
been  made  with  various  rays,  such  as  the  ultra- 
violet rays,  &c.  The  most  generally  adopted  method 
of  disinfecting  water  is  by  use  of  hypochlorite  of 
lime.  This  method  has  recently  come  into  vogue, 
not  only  as  a  temporary  measure  in  emergency 
cases,  but  as  a  permanent  adjunct  to  filtration 
plants.  The  following  Canadian  and  American 
cities  are  using  this  form  of  disinfectant — viz.,  Mont- 
real, Toronto,  Ottawa,  Strathcona,  Trenton,  Jersey 
City,  Little  Falls,  New  York,  Albany,  Poughkeepsie, 
Philadelphia,  Pittsburg,  Harrisburg,  Cincinnati, 
Columbus,  Erie,  Hartford,  Nashville,  St.  Louis, 
Indianapolis,  Omaha,  Whiting,  Minneapolis, 
Brainard,  Des  Moines,  McKeesport,  Grand  Forks, 
Milwaukee,  Evanston,  Battle  Creek,  New  Brunswick, 
and  many  smaller  towns.  Hypochlorite  of  lime  or 
chloride  of  lime  is  sold  in  sheet  iron  drums,  and 
contains  on  the  average  about  33  per  cent  of  avail- 
able chlorine.  The  lime  is  mixed  usually  in  a  1  per 
cent  solution,  and  the  solution  added  to  the  water  by 
calibrated  appliances.  An  average  of  about  '5  parts 
of  available  chlorine  per  1,000,000  parts  of  water  is 
usually  sufficient  to  sterilise  a  water  from  which  the 
suspended  matter  has  been  previously  removed  by 
filtration. 

Local  objections  have  been  made  to  the  use  of 
chlorine  as  applied  to  domestic  water  supply  because 
of  occasional  taste  and  odour  imparted  to  the  water. 
These,  in  every  case,  have  been  due  to  carelessness 
or  crude  methods  of  application  allowing  overdoses 
at  times.  With  the  improved  methods  of  application 
this  chance  overdosing  can  be  effectually  guarded 
against.  The  reaction  which  takes  place  when  chlo- 
rine is  added  to  water  liberates  nascent  oxygen  which 
is  the  sterilising  agent ;  the  by-products  are  carbonate 
of  lime,  hypochlorus  acid  and  hydrochloric  acid 
hardly  chemically  traceable  with  the  minute  quan- 
tities of  chlorine  required.  Chloride  of  lime  costs 
about  l\  cents  a  pound,  and  adds  little  to  the  cost 
of  water  purification. 

If  it  is  '.'ranted  that  disinfection  of  water  is  advis- 
able, then  the  rapid  method  of  water  filtration  should 
prove  as  efficient  as  the  slow  methods  for  the  pre- 
liminary process  of  removal  of  suspended  matter, 
together  with  the  added  benefit  of  removal  of  colour, 
and    will   further,  in  Canada,  provide  a  considerable 
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saving  in  first  cost  and,  in  most  cases,  in  mainte- 
nance. 

Quoting  again  from  the  report  of  Dr.  Nasmith 
above  referred  to :  "  The  slow  sand  filter  was,  as  the 
name  indicates,  intended  to  filter  out  the  suspended 
matter  and  bacteria  from  water.  Its  efficiency  de- 
pends absolutely  on  the  care  that  is  exercised  in 
construction  and  operation.  Carelessness  in  opera- 
tion will  allow  bacteria  to  get  through,  and  it  is 
expensive  to  maintain.  Consequently  some  munici- 
palities are  now  using  hypochlorite  of  soda  or  calcium 
in  conjunction  with  filtration,  and  obviously,  under 
these  circumstances,  such  great  care  in  filtration  is 
not  so  essential.  Therefore,  a  mechanical  filter,  which 
is  much  cheaper  in  construction  and  will  remove  all 
of  the  suspended  matter  and  90  per  cent  of  the  bac- 
teria, is  just  as  good  a  preliminary  to  any  method 
of  sterilisation  as  the  more  expensive  slow  sand 
filters." 

Dr.  Nasmith,  probably  for  the  purposes  of  con- 
servative argument,  has  assumed  an  efficiency  of  only 
90  per  cent  bacterial  removal  for  mechanical  filters, 
whereas  the  majority  of  manufacturers  of  such  filters 
are  able  to  guarantee  at  least  97  per  cent  efficiency. 

The  ease  and  certainty  by  which  any  water  supplied 
for  domestic  purposes  can,  with  modern  methods  of 
disinfection,  be  rendered  perfectly  safe  as  far  as 
disease  infection  is  concerned,  must  form  an  entirely 
new  factor  in  determining  the  type  of  preliminary 
filtration.  This  factor  did  not  exist  at  the  time  when, 
say,  the  present  choice  of  slow  sand  filtration  was 
made  for  Toronto.  With  the  more  modern  and  prac- 
tically tested  methods  of  disinfection  it  is  very  im- 
probable that  slow  sand  filtration  would  ever  have 
been  advised   under  Canadian  conditions. 

Further,  if  the  application  of  a  disinfectant  such 
as  chlorine  is  advisable,  there  is  yet  another  and  very 
important  reason  for  adopting  mechanical  filtration 
rather  than  the  slow  sand  methods.  With  slow  sand 
filtration,  owing-to  the  claim,  previously  alluded  to, 
that  the  filters  assume  a,  stage  of  maturity  when 
biological  action  sets  in,  it  would  be  unwise  to  add 
any  sterilising  agent  to  the  water  before  it  enters 
the  filters,  as  such  would  naturally  tend  to  check 
any  such  action. 

With  slow  sand  filtration  the  disinfectant  must  be 
added  to  the  effluent  from  the  filters,  with  the  result 
that  the  by-products  of  the  disinfectant  will  be 
handed  on  to  the  water  consumer.  In  the  case  * 
mechanical  filters  the  above  objection  does  not  apply. 
No  claim  is  set  up  by  adherents  of  rapid  filtration 
that  the  action  is  other  than  mechanical;  it  is  not 
claimed  that  any  organic  or  biological  purification 
takes  place  in  the  filter  media;  and,  therefore,  there 
is  no  reason  against  applying  the  disinfectant  to 
the  water  before  it  reaches  the  filter,  and  so  intercept 
the  by-products  by  the  filtering  process.  This  is  done 
at  Harrisburg  and  other  rapid  filter  plants. 

SUMMARY. 

(a)  Filtration  of  water  should  be  considered  chiefly 
from  the  point  of  view  of  removing  dirt  or  suspended 
matter  from  water. 

(6)  Slow  sand  filters  or  rapid  sand  filters  well 
designed  and  skilfully  managed  will,  from  an 
efficiency  point  of  view,  equally  remove  dirt  and  sus- 
pended matter  from  water. 

(<■)  The  choice  of  either  slow  sand  or  rapid  filtration 
to  meet  the  requirements  (a)  and  (6)  is  a  matter  of 
local  conditions,  character  of  water  to  be  treated, 
climatic  and  general  environment,  factors  which  can 
only  be  balanced  and  determined  upon  by  an  expert. 

(d)  Slow  sand  filtration  has  the  natural  advantage 
over  rapid  or  mechanical  methods  in  that  it  requires 
no  chemicals  in  the  form  of  a  coagulant,  and  more 
closely  follows  Nature's  method  of  purifying  surface 
water  to  sgring  water  conditions. 

(e)  The  area  of  land  required  for  rapid  filtration  is 
comparatively  much  smaller  than  that  required  for 
slow  sand  methods. 

(/)  Where  it  is  advantageous  to  have  the  plant  and 
operation  entirely  under  cover  the  choice  must  be 
with  rapid  filtration. 

(fj)  The  first  cost  of  installation  of  rapid  filtration 
is  about  one-half  that  of  slow. 

(A)  The  maintenance  cost  is  determined  by  the 
amount  of  coagulant  required  for  rapid  filtration  as 
against  the  costly  process  of  removing  and  cleaning 
the  sand  surface  of  slow  sand  filters.  When  the 
amount  of  coagulant  (sulphate  of  alumina)  does  not 
exceed  1  grain  to  the  gallon  the  maintenance  of 
rapid  filtration  is  below  that  of  slow  sand. 

(i)  When  it  is  a  question  of  removing  disease  infec- 


tion   and   rendering   a    water    entirely    safe,   neither 
system  can  be  absolutely  depended  upon. 

0)  Disinfection  is  the  only  method  by  which  an 
infected  water  can  be  guaranteed  safe. 

(A)  Disinfection  by  the  economic  and  generally 
acknowledged  methods  can  be  better  applied  to  rapid 
rather  than  to  slow  methods  of  filtration.  As  with 
rapid  filtration  the  disinfectant  can  be  applied  before 
filtration,  and  not  after,  as  must  be  the  case  with 
slow  sand  methods. 

(I)  The  assumption  that  slow  sand  filtration  is 
more  suited  to  clear  water  conditions  and  rapid  fil- 
tration to  turbid  conditions  has  no  clear  evidence 
to  support  it.  The  opposite  is  probably  the  case- 
viz.,  that  clear  water  is  not  capable  of  forming  the 
film  or  carpet  surface  necessary  for  efficient  bac- 
terial removal  with  the  slow  sand  process,  and  that 
a  coagulant  is  necessary  in  order  to  artificially  form 
this  bacterial  straining  film. 

On)  Slow  sand  filtration  is  entirely  unsuited  to 
highly  turbid  water,  where  constant  removal  of  the 
sand  surface  would  be  required  to  prevent  clogging. 

(n)  Rapid  sand  filtration  is  suited  to  either  fairly 
clear  water  or  very  turbid  water,  as  the  method  of 
cleaning  the  sand  is  easily  controlled,  of  short  dura- 
tion, and  effective  without  removing  or  handling  the 
sand. 

(o)  Cleaning  the  surface  of  slow  sand  filters  requires 
the  personal  contact  of  workmen.  With  the  rapid 
methods  compressed  air  and  reverse  flow  of  the 
water   under   pressure   meets   the   requirements. 

It  may  be  concluded,  generally,  with  the  introduction 
of  disinfectants  to  water,  that  rapid  or  mechanical 
filtration  will  in  the  future  assume  even  a  more  pro- 
minent position  as  a  method  of  water  purification 
than  it  has  in  the  past.  Car?,  however,  will  have  to 
be  exercised  by  municipalities  in  their  choice  of 
design  of  plant.  No  doubt  town  and  city  engineers, 
aldermen,  controllers)  and  works  commissioners  will, 
when  the  occasion  arises,  be  bombarded  by  agents  and 
others  representing  all  kinds  and  sorts  of  rapid  filter 
contrivances,  from  the  pressure  filter  to  the  mechani- 
cal gravity  types,  all  guaranteed  to  provide  the  very 
highest  efficiencies  independent,  of  suitability  to  local 
conditions.  The  lay-out  of  a  plant  to  meet  the 
local  requirements,  and  the  choice  of  the  various 
manufactured  parts  in  order  to  provide  an  efficient 
unit,  can  only  be  trusted  to  the  professional  expert 
who  is  absolutely  independent  in  his  choice,  and 
who  is  cognisant  of  the  various  types  on  the  market 
and  their  efficiency  to  meet  particular  requirements. 


Society  of  Engineers.  -A  Bohemian  concert  will  take 
place  in  the  Council  Chamber  of  the  Holborn 
Restaurant  on  Saturday.   May  3rd,  at  8  p.m. 

Repair  of  Flood   Damage   in   Norfolk The    county 

surveyor,  Mr.  T.  H.  B.  Heslop,  reports  that  the  work 
of  restoring  the  damage  to  roads  in  Norfolk  caused 
by  the  flood  of  August  last  is  practically  completed. 
The  cost,  he  estimates,  will  amount  to  about  £2,200. 
The  work  of  reinstating  the  bridges  and  culverts 
damaged  by  the  flood  is  proceeding  steadily.  The 
whole  of  the  culverts  have  been  rebuilt,  four  bridges 
have  been  rebuilt,  while  two  others  are  in  progress. 

A  New  Dust  Preventer  for  Floors.— A  great  deal  of 
interest  has  been  evinced  by  hygienists  and  other 
visitors  generally  in  the  demonstration  of  dust  pre- 
vention on  floors  carried  out  at  the  Building  Exhi- 
bition, Olympia,  with  Konis.  the  new  compound  re- 
cently brought  out  by  the  Konis  Supply  Company, 
of  329  High  Holborn,  London,  W.C.,  for  rendering 
floors,  wood  or  concrete  dustless.  A  section  of  the 
gallery  near  The  Surveyor  offices  had  been  dressed 
with  the  preparation,  and  notwithstanding  the  enor- 
mous traffic  over  it  during  the  period  of  the  exhi- 
bition, the  treatment  proved  most  effective.  Upon 
inquiry,  we  are  informed  that  among  the  many  advan- 
tages claimed  for  Konis  may  be  mentioned,  in  par- 
ticular, that  it  is  absolutely  free  from  oil  or  grease 
and  odourless.  It  is  a  disinfectant  and  germicide, 
and  it  has  the  property  of  drying  the  ambient  air. 
It  also  tends  to  render  the  floor  fireproof,  and  its 
application  is  extremely  simple,  the  only  appliance 
required  being  a  water-can  or  pail  with  a  mop  to 
wash  the  floor  with  the  solution.  As  to  the  cost,  it 
appears  to  be  very  low.  It  would  therefore  seem 
that  Konis  is  particularly  suitable  for  adoption  in 
hospitals,  schools,  factories,  exhibitions,  public  halls, 
and  all  building-  where  the  presence  of  dust  causes 
discomfort  and  is  a  danger  to  health. 
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GERHARD'S    CROSS    MEETINC. 

A  meeting  of  the  institution  will  be  held  in  the 
Eastern  District  at  the  Assembly  Rooms,  Oak  End 
Way,  Garrard's  Cross,  to-morrow  (Saturday). 

Programme. 
11.15  a.m . — Reception  by  Dr.  J.  H.  Waters,  chairman 
of  the  Sanitary  Committee  of  the  Eton  Rural 
District  Council. 
11.30  a.m.— District  business. 

11.40  a.m. — Discussion   on   paper  to  be  read  by  Mr. 
A.  Gladwell,  engineer  and  surveyor  to  the 
Eton  Rural  District  Council,  descriptive  of 
the  new  sewerage  and  sewage  disposal  works 
at  Gerrard's  Cross. 
12.15  p.m. — Proceed  by  motor  omnibus  (tickets  2s.  6d. 
each)  to  the  Gerrard's  Cross  sewage  outfall 
and    purification     works,     which     will     be 
formally  opened  by  Colonel  the  Hon.  W.  Le 
Poer  Trench,  c.v.o.,  r.e. 
1.15  p.m. — Return     to     Gerrard's     Cross     for     lunch 
{tickets    2s.  6d.    each)    at    the    schoolroom, 
Gerrard's  Cross  Common. 
2.30  p.m.  —  Drive    to     Beaconsfield    and     Burnham 

Beeches. 
is   c  •aii.~-Tea  at   Burnham  Beeches,   by   invitation   of 
zooglea    characA.  Gladwell. 

effect    upon    bacteria ,rrar<i's  Cross  or  Slough,  as  may 
practically  localised    to      •     t  (a         t     wiu  ,,e   ln.1(U, 
surface.      With    the   rapid    sanu   eu^^j 
cover  is  artificially  produced  by  adding  Z ' 
a'umma  or  some  other  coagulant  to  the  wau.. 
this  connaction  it  is  of  interest  to  quote  from  a  re- 
port of  the   "Joint   Special   Committee   to   examine 
and  report  relative  to  the  pollution  of  Water  Supply, 
and  the  best  m;thod  of  filtration,"   City   Document 
Xo.  15,  of  the  City  of  Providence,  R.I.,  as  follows:  — 
"If  the  diameter  of  matter  floating  about  in  water 
is  much  less  than   that  of   the   interstices   between 
the    grains    of    sand    composing    the    filter-bed.    such 
matter,  except  as  much  as  is  caught  upon  the  sharp 
edges  of  the  quartz,  will  go  right  through  the  filter 
with  the  water. 

Now,  if  a  substance  could  be  introduced,  drop 
by  drop,  into  the  water  before  it  comes  to  the  filter- 
bed,  which  would  have  the  effect  of  curdling  the 
matter  together,  so  that  every  100  or  so  of  the  smaller 
particles  were  made  to  join  together  and  become  one 
large  particle,  much  as  vapour  or  steam  is  condensed 
into  drops,  it  would  follow  that  they  woulcl_  be 
caught  and  held  from  going  through  the  filter.  This 
is  accomplished  by  adding  alumina  (alum)  to  the 
water  as  it  flows  to  the  filter. 

"  The  amount  required  is  from  almost  none  at  all  to 
ibout  three-quarters  of  a  grain  to  the  gallon,  accord- 
ing to  the  state  of  the  water,  say,  an  average  of  from 
one-quarter  to  one-half  grain  per  gallon  in  the  ordi- 
nary condition  of  the  Pawtucket  River  water. 

"The  action  is  the  same  as  when  coffee  is  cleared 
by  means  of  the  white  of  egg.  No  white  of  the  egg 
goes  to  the  drinker  of  tin  coffee— it  is  all  drained 
off  with  the  grounds;  and  as  no  alum  goes  to  the 
drinker  of  the  water,  it  unites  with  the  impurities 
in  the  water  and  settles  in  feathery  flakes  of  in- 
soluble hydrate  on  the  top  of  the  filter,  and  i 
washed  out  with  its  accumulation  of  impurities  when 
the  filter  is  cleaned. 

"The  analysis  of  the  purified  water  shows  do  trace 
of  the  alumina  used,  while  the  analysis  of  the  wash 
water  shows  that  the  alumina  is  all  washed  out  with 
other  impurities.  This  feathery  bed  of  precipitate 
flakes  produced  by  the  alum  forms  a  filtering  media 
of  insoluble  mineral  matter  which  is  well-nigh  per- 
fect in  its  character.  Bacteria  are  like  the  very  fine 
particles  of  clay  of  some  water,  so  small  as  to  pass 
the  sand  or  quartz,  but  they  are  caught  by  the 
feathery  precipitate  of  alumina  hydrate  much  as  the 
contained  in  air  are  prevented  from  entering 
a  phial  closed  with  sterilised  wool." 

"  So  we  see  that,  first,  as  in  the  case  of  the  slow 
sand  filter,  so  with  the  mechanical,  bacterial  removal 


•J  p.m. — Leave  town  hall  and  visit — 
Quayside. 

Ouseburn   Valley   Works, 
Benton  Bank  Bridge  widening  and  tram- 
way, 
Jesmond  Dene. 
4.45    p.m. — Banqueting   hall,    Jesmond   Dene,    kindly 
lent   by   the   Town   Moor   and   Parks   Com- 
mittee of  the  City  Council,   where  tea  will 
be  provided. 

J.  P.  Wakeforu,  ASSOC. m.inst.c.e.. 

Hon.  District  Secretary. 
Town  Hall,  Wakefield. 

VISIT    TO    AMSTERDAM    AND    THE    HACUE,    WHITSUNTIDE. 

Arrangements  have  now  been  completed  for  the 
visit  of  the  institution  to  Amsterdam  and  The  Hague 
next  month. 

Ladies  arc  especially  invited  to  attend  this  meeting. 

Programme. 

Thursday,  May  8lli. 

Leave  London  (Liverpool-street  Station)  at  8.30  p.m., 

via  Harwich  and  the  Hook  of  Holland. 

Friday,   May   0th. 

Arrive    ait    the    Hook    of    Holland    and    proceed    to 

Amsterdam,  arriving  7.30  a.m. 
12.45  p.m. — Carriages  leave  hotels. 
1.0  p.m.— Reception  at  the  town  hall  by   the  Burgo- 
master and  Aldermen  of  Amsterdam.. 
1.25  p.m. — Leave  the  town  hall. 

1.30  p.m.— Arrive  at  the  Exchange,   where   the  party 

will   be   received   by   Mr.    A.    W.    Boss,   the 

Director   of   Public    Works,    who,   with   Mr. 

F.  S.  Jacob  and  Mr.  P.  Lohr,  city  engineers, 

will  give  a  description  of  the  drainage  and 

sewerage  works  of  Amsterdam,  dealing  with 

the    special    difficulties    presented    by    the 

peculiarities  of  the  country,  after  which  the 

members   will    proceed    to    visit   works    in 

course     of     construction     {inter     alia),     the 

Euro*..        sewage   pumping  stations  (electric   pumps), 

ducing  ozo'rV  old  and  new  sewage  outfall  works,  tram- 

a  few  European  ce^6- 

not  absolutely  efficienphl-. 

partially   soluble    in   wate.    i\{al.  y,,//, 


been   made   with   various    ra.r 


itels ;    visit   to   the    city 


*  Extracts  from  paper  read  before  the  annual  meeting  of 
the  Canadian  Public  Health  Association  at  Toronto. 


violet  rays    &c.    The  most  gene,  Scribed  as  an 

of    disinfecting  water  is   by  use  up4o-date    in 

Lime.    This    method   has   recently   c  ^ 

not   only    as    a    temporary    measure 
cases,    but   as    a    permanent    adjunct 
plants.    The     following     Canadian     ana 
cities  are  using  this  form  of  disinfectant — 
real,    Toronto,    Ottawa,    Strathcona,   Trentohe   Isle   of 
City,  Little  Falls,  New  York,  Albany,  Pough. 
Philadelphia,     Pittsburg,      Harrisburg,     Cine 
Columbus,     Erie,    Hartford,    Nashville,    St.    j 
Indianapolis,        Omaha,       Whiting,        Minneai 
Brainard,    Des    Moines,    McKeesport,    Grand    Foaincr 
Milwaukee,  Evanston,  Battle  Creek,  New  Brunswi 
and   many  smaller  towns.    Hypochlorite  of  lime  am- 
chloride   of   lime   is   sold   in   sheet  iron   drums,    an 
contains  on  the  average  about  33  per  cent  of  avaii),, 
able  chlorine.    The  lime  is  mixed  usually  in  a  1  pei,e 
cent  solution,  and  the  solution  added  to  the  water  by  / 
calibrated  appliances.    An  average  of  about    5  parts  . 
df  available  chlorine  per  1,000,000  parts  of  water  is 
usually  sufficient  to  sterilise  a  water  from  which  the 
suspended   matter  has  been   previously   removed  by 
filtration. 

Local  objections  have  been  made  to  the  use  of 
chlorine  as  applied  to  domestic  water  supply  because 
of  occasional  taste  and  odour  imparted  to  the  water. 
These,  in  every  case,  have  been  due  to  carelessness 
or  crude  methods  of  application  allowing  overdoses 
at  times.  With  the  improved  methods  of  application 
this  chance  overdosing  tan  lie  effectually  guarded 
against.  The  reaction  which  takes  place  when  chlo- 
rine is  added  to  water  liberates  nascent  oxygen  which 
is  the  sterilising  agent;  the  by-products  are  carbonate 
of  lime,  hypochlorus  acid  and  hydrochloric  acid 
hardly  chemically  traceable  with  the  minute  quan- 
tities of  chlorine  required.  Chloride  of  lime  costs 
i  \\  ccnls  a  pound,  and  adds  little  to  the  cost 
of  water  purification. 

If  it  is  (rranted  that  disinfection  of  water  is  advis- 
able, then  the  rapid  method  of  water  filtration  should 
prove  as  efficient  as  the  slow  methods  for  the  pre- 
lim i  nary  process  of  removal  of  suspended  matter, 
together  with  the  added  benefit  of  removal  of  colour, 
and   will   further,  in  Canada,  provide  a  considerable 
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President — Mr.    Frank   Latham,    m.inst.c.e.i.,    f.s.e., 
Borough   Engineer   and   Surveyor,   Penzance. 

SOUTHERN  AND   SOUTH-EASTERN   DISTRICTS. 

A  visit  will  be  paid  to  the  Portland  cement  works 
of  Messrs.  Martin,  Earle  &  Co.,  Limited,  Wickham, 
Rochester,  to-morrow  (Saturday). 
Programme. 
9.20   a.m.— Train    leaves    Cannon-street    station    for 

Strood . 
10.33  a.m.— Arrive  Strood  station,  where  chars-a-banc 
will  be  in  waiting  to  take  members  to  the 
works. 
10.45  a.m. — Assemble   at  works. 
12  noon.— Leave   works   and   return   to  .Rochester. 
12.15  p.m.— Assemble  at  Rochester  Bridge  and  inspect, 
by  courtesy  of  Mr.  David  Anderson,  the  resi- 
dent engineer,  the  works  of  reconstruction. 
The  existing  structure  is  being  used   as  a 
staging  on   which   to   build    the    new    steel 
bridge,  one  longitudinal    half    being    dealt 
with  at  a  time  so  as  to  maintain  the  traffic. 
After  the  two  halves  of  the  new  work  have 
been  completed  and  united  the  existing  casi- 
iion  arches  will  be  removed  in  sectiona  bj 
lowering  them  down  into  barges  beneath. 
Arthur  Palmer, 
J.   W.   Brook, 

Hon.  District  Secretaries. 
NORTHERN   DISTRICT. 
A  meeting  of  the  above  will   he  held  in   the  Town 
Hall,    Newcastle-on-Tvne,    to-morrow    (Saturday),    at 
2.30  p.m. 

Business. 
To  consider  letter  from  Mr.  Hill,  Secretary   to  the 
N.A.L.G.O.,    offering    to    allow    this    association     to 
become  affiliated  with  their  association  for  the   sum 
of  £1  Is.  per  annum,  or  3d.  per  member. 
To  arrange  programme  for  summer  visits. 
International   Roads   Congress. —  The    secretary 
will  raise  the  question  of  all  members  making  a  uni- 
form charge  for  expenses  incurred  when  attending  the 
above  congress. 

John  Robinson, 

Hon.  District  Secretary. 
Darlington. 

The  following  council  meetings  have  been  arranged; 
April  30th,  London;  May  31st,  Manchester;  June  28th, 
London;  July  30th, 'London. 

B.  Wyand, 

39  Victoria-street,  8. W.  Secretary. 


Trade  Unionism  for  Professions. — This  will  form  the 
subject  of  a  paper  which  Mr.  A.  Burnaby  Howes. 
barrister-at-law,  will  read  before  the  members  of  the 
Quantity  Surveyors'  Association  at  a  meeting  to  be 
held  at  Caxton  House,  Westminster,  S.W.,  on  Monday 
next,  the  28th  inst.,  at  8  p.m. 

Town  Planning  Schemes.— The  Local  Government 
Board  have  authorised  the  preparation  of  three  more 
town  planning  schemes — namely,  Twickenham,  Much 
Wool  ton,  and  Cheadle  and  Gatley.  The  Twickenham 
scheme  applies  to  an  area  of  1,860  acres  situate  in 
the  urban  districts  of  Twickenham  and  Heston  and 
Isle  worth. 

Talbot  Cars  in  Australia.— Only  a  few  weeks  ago 
the  whole  motoring  world  was  acclaiming  the  truly 
wonderful  speed  of  the  25-hoTSB  power  Talbot  car 
which  created  the  historic  run  of  over  103  miles  in 
one  hour  at  Brooklands,  and  praising  the  extra- 
ordinary efficiency  of  the  engine  that  had  made 
this  achievement  possible.  That,  the  Talbot  ear 
excels  in  other  features  than  speed  alone  has  been 
proved  by  the  reeipt  of  a  cable  announcing  the  result 
of  the  annual  reliability  trial  from  Sydney  to  Mel- 
bourne, organised  by  the  Australian  Automobile 
dub.  In  this  event  the  competing  cars  included 
two  1913  model  Talbots,  which  were  placed  first,  and 
second  at  the  finish.  As  an  indication  of  the  sweep- 
ing victory  of  the  winning  Talhot  car.  we  would 
add  that  it  secured  the  maximum  mark-  for  relia- 
bility, also  for  hill-climbing,  as  well  as  for  petrol- 
consumption,  the  three  classes  into  which  the  trial 
was  divided  testifying  unmistakably  to  the  all- 
round  reliability  of  the  new  Talbot  cars  for  road 
service. 
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QUALIFYING    EXAMINATIONS    FOR    ADMISSION    AS 
STUDENT. 

The  Institution  of  Electrical  Engineers  does  not 
hold  a  qualifying  examination  for  admission  as 
student. 

On  and  after  June  1st  next  all  candidates  for  elec- 
tion to  the  class  of  students  will  be  required  to  have 
one  of  the  following  qualifications:  — 

(1)  The  .Matriculation  Examination  of  any  Univer- 
sity in  the  British  Empire;  or  the  Responsions  Ex- 
amination of  the  University  of  Oxford;  or  the  Pre- 
vious Examination  of  the  University  of  Cambridge. 

(2)  The  Studentship  Examination  of  the  Institution 
of  Civil  Engineers. 

(3)  The  School-leaving  Examination  for  the  Scottish 
Education   Department. 

(4)  The  Naval  Cadet  Passing-out  Examination. 

(5)  The  Entrance   Examinations  for  Woolwich   and 

Sandhurst. 

(6)  The  School  Examination  (for  school-leaving  cer- 
tificate) or  the  Senior  Sihool  Examination  of  the 
University  of  London; 

(7)  The  Oxford  or  Gam  bridge  Local  Examination. 
(A  senior  certificate,  provided  it  covers  English  and 
elementary  mat  hematics.) 

(8)  The  Oxford  and  Cambridge  Higher  Certificate 
(provided  it  covers  English  and  elementary  mathe- 
matics). 

(9)  The  Ahiturienten  examination  of  any  German  or 
Austrian  secondary  school,  or  the  corresponding  ex- 
amination of  similar   schools  in   other  countries. 

(10)  The  certificate  of  any  other  educational  autho- 
rity which  may  he  recognised  by  the  council  of  the 
in  Mutton  a-  equivalent  for  the  purpose  of  admis- 
sion  to  the  class  of  students. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisements  received  up  to  4,30  p.m.  on 
Thursdays  will  be  Inserted  In  the  following. day's  issue,  but  those 
responsible  fur  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Subveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (So.  1359  Molborn), 
subject  to  later  confirmation  by  letter. 


CHIEF  ASSISTANT  TO  BOROUGH  SURVEYOR. 
-April  26th.—  Corporation  of  Darlington.  £230— 
C250.— Mr.  H.  G.  Stevenson,  town  clerk. 

CLERK  OF  WORKS.— April  26th.— Pembroke,  eo. 
Dublin,  Urban  District,  Council.— Mr.  J.  C.  Manly, 
clerk. 

INSPECTOR  OF  NUISANCES.-  April  26th.— Cor- 
poration of  Bradford.  COO  per  annum. — Mr.  F. 
Stevens,  town  clerk. 

JUNIOR  ASSISTANT  TO  BOROUGH  SURVEYOR. 
-April   26th.-   Corporation   of  Darlington.    £90— £110. 

Mr.  H.  G.  Stevenson,  town  clerk. 

ENGINEERING  ASSISTANT.— April  26th.— Cor- 
poration of  Birkenhead.  £100— £110  per  annum. — Mr. 
C.  Browmidge.  borough  engineer  and  surveyor. 

INSPECTOR  OF  NUISANCES.  April  28th.-Cor- 
poration  of  Wolverhampton.  £100  per  annum. — Mr. 
Ji.  Brevitt,  town  clerk. 

WASTE  WATER  INSPECTOR.— April  23th.— Ponty- 
pridd and  Rhondda  Joint  Water  Board.  28s. — 35s. 
per  week.— Mr.  Iv  W.  Terrey,  waterworks  engineer. 
27  Gelliwastad-road,  Pontypridd. 

TEMPORARY  ASSISTANTS  (2).  — April  28th.— 
Devon  County  Council.     £3  3s.  and  £2  2s.  per  week. 

Mr.  Edward  Stead,  county  surveyor,  No.  1  Division. 

INSPECTOR  OF  NUISANCES.— April  29th.— Rvton 
Urban  District  Council.  £100— £150.— Mr.  H.  Dalton. 
clerk. 

CLERK  OF  WORKS. -April  29th.  -Warm ley  Rural 
District  Council.— Mr.   S.  Williams,  clerk. 

INSPECTOR  OF  NUISANCES.  — April  29th.— 
Heanor  Urban  District  Council.  £100  per  annum. — 
Mr.   P.  Cattle,  clerk. 

CLERK  Ok  WORKS.  -April  30th.— Sedgefield  Rural 
District  Council.  £2  per  week.— Mr.  J.  W.  Lodire. 
clerk. 

ENGINEERING  ASSISTANT.— April  30th.— Dur- 
ham County  Council.  C150  per  annum.— Mr.  William 
Crozier,  county  surveyor,  Shire  Hall,  Durham. 

SURVEYING  ASSISTANT.  — April  30th.— Durham 
County  Council.  £150  per  annum.— Mr.  William 
Crozier,  county  surveyor,  Shire  Hall,  Durham. 
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DIVISIONAL  ROAD  SURVEYOR'S  CLERK.— April 
30th. — Durham  County  Council.  £48  per  annum. — 
Mr.  William  Crozier,  county  surveyor,  Shire  Hall, 
Durham. 

CLERK  OF  WORKS.— April  30th.— Sedgefield  Rural 
District  Council.  £2  per  week. — Mr.  J.  W.  Lodge, 
clerk. 

TEMPORARY  ENGINEERING  AND  SURVEYING 
ASSISTANTS.— April  30th.— Durham  County  Council. 
£150  per  annum. — Mr.  William  Crozier,  county  sur- 
veyor, Durham. 

WORKING  FOREMAN.— April  30th.— Tavistock 
Urban   District  Council. — Mr.   E.   Warran,   clerk. 

ASSISTANT     ENGINEERS.  —  May    1st.  — Indian 

Public  Works  and  State  Railway  Departments.— 
Secretary,  Public  Works  Department,  India  Office, 
London,'  S.W. 

SURVEYOR,  INSPECTOR  AND  COLLECTOR.— 
May  2nd. — Buckfastleigh  Urban  District  Council. 
£150  per  annum. — Mr.  Edward  Windeatt,  clerk. 

ASSISTANT  SANITARY  INSPECTOR.— May  3rd.— 
Perth  County  Council.  £85  per  annum  and  travelling 
expenses. — Mr.  R.  McNicoll,  county  and  chief  district 
sanitary  inspector,  county  buildings,  Perth. 

SURVEYOR'S  SHORTHAND  CLERK.— May  5th.— 
Beckenham  Urban  District  Council.  £75 — £115. — Mr. 
F.  Stevens,  clerk. 

CLERK  OF  WORKS.— May  5th.— Wombwell  Urban 
District  Council.  £3  3s.  per  week.— Mr.  P.  M.  Walker, 
clerk. 

CLERK  OF  WORKS.— May  6th.— Axbridge  Rural 
District  Council.  £2  2s.  per  week. — Mr.  J.  Knight 
Dunster,  surveyor. 

BOROUGH  SURVEYOR'S  ASSISTANT.—May  10th. 
— Paddington  Borough  Council.  £180— £250.— Mr. 
Arthur  W.  J.  Russel,  town  clerk. 

CLERK  OF  WORKS.— May  12th.— Corporation  of 
Aberavon.  £2  10s.  per  week.— Mr.  M.  Tennant,  town 
clerk. 

ENGINEER.— May  15th.— Corporation  of  Sheffield. 
Mr.  R.  M.  Prescott,  town  clerk. 

ASSISTANT  ENGINEER.— May  15th.— Board  of 
Trustees  for  the  Improvement  of  Calcutta.  500 — 700 
rupees  per  mensem. — Mr.  C.  H.  Bompas,  chairman, 
5  Clive-street,  Calcutta. 

ASSISTANT  ENGINEER.— Public  Works  Depart- 
ment of  the  Government  of  the  Gold  Coast.  £300— 
£350. — Crown  Agents  for  the  Colonies,  4  Whitehall- 
gardens,  S.W. 

ASSISTANT  ENGINEER.— Required  for  India  by 
an  English  firm  with  large  works.—"  H.  R.,"  office  of 
The  Surveyor,  24  Bride-lane,  Fleet-street,  E.C. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w>ll  be  inserted  In  the  following  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  This  Surveyor  office  by  noon  on  Wednesdays  to  enture 
theiY  inclusion  in  the  weekly  lint  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1350  Holborn), 
subject  to  later  confirmation  by  letter. 


BLACKBURN.— June  2nd.— Schemes  for  the  im- 
provement of  the  streets  in  the  centre  of  the  town. — 
Mr.  J.  L.  Beard,  town  clerk. 

EXETER.— June  7th.— Designs  for  a  hostel  for  male 
students,  for  the  corporation.  Assessor,  Mr.  Edwin 
Cooper,   f.r.i.b.a. — The  Town  Clerk. 

DEVONPORT.— June  14th.— Designs  for  municipal 
buildings  and  a  guildhall,  for  the  Corporation  of 
Devonport.  Premiums  of  £350,  £150,  and  £100  are 
offered..  The  assessor  is  Mr.  Ernest  Newton,  a.r.a., 
i-.r.i.b.a. — Mr.  R.  J.  Fijttall,  town  clerk. 

NEWCASTLE-ON-TYNE.— June  14th.— Designs  for 
proposed  public  baths,  for  the  corporation.  Mr.  H. 
W.  Wills,  f.r.i.b.a.,  has  been  appointed  as  assessor.— 
Mr.  A.  M.  Oliver,  town  clerk. 

NEWCASTLE-ON-TYNE.— June  19th.-Designs  for 
laying  out  portion  of  the  Walker  estate,  for  the  cor- 
poration. Premiums  e.50,  £30,  and  £20.— Mr.  A.  M. 
Oliver,  town  clerk. 

CHEPPING  WYCOMBE.— September  1st,— Designs 
for  town-planning  the  borough  and  an  area  imme- 
diately adjoining.  Premiums,  £25,  £10  and  £5. — 
Mr.  T.  J.  Rushbrooke,  borough  surveyor,  High 
Wvcombe. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w.ll  be  inserted  in  the  following  day's  issue,  but  those 
resroiisible  fur  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  enture 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  13o9  Holborn)t 
subject  to  later  confirmation  by  letter. 


Buildings. 

DUNDEE. — April  26th. — For  extensions  to  genera- 
ting station,  for  the  corporation. — Mr.  H.  Richardson, 
electricity  department. 

MACCLESFIELD.— April  26.— For  the  erection  of  a 
filter  house,  for  the  corporation.— Mr.  F.  R.  Oldfield, 
town  clerk. 

SPENNYMOOR.— April  26th.— For  the  erection  of 
public  hall  and  offices,  for  the  urban  district  council. 
--Mr.  G.  T.  Wellburn,  115  Albert-road,  Middlesbrough. 

BEVERLEY.— April  28th.— For  the  erection  of  an 
infants'  school,  for  the  corporation.— Mr.  J.  Willis 
Mills,  town  clerk. 

WALSALL.— April  29th.— For  the  erection  of  a 
boiler  house,  for  the  Electricity  Committee. — Borough 
Electrical  Engineer,  Wolverhampton-street. 

LONDON. — April  29th.— For  structural  alterations 
at  the  Battersea  pumping  station,  for  the  county 
council. — Mr.  G.  W.  Humphreys,  engineer,  County 
Hall,  Spring-gardens,  S.W. 

FLINT.— April  29th— May  6th.— For  the  erection  of 
a  school  and  other  works,  for  the  county  council.— 
Mr.  Sam  Evans,  county  surveyor,  Mold. 

CHELMSFORD.— April  30th.— For  the  erection  of  a 
wooden  pavilion,  for  the  corporation. — Borough  Engi- 
neor. 

WOOD  GREEN.— April  30th.— For  the  erection  of  a 
central  fire  station,  for  the  urban  district  council.— 
Mr.  W.  P.  Harding,  clerk. 

LYNN. — April  30th. — For  extensions  to  the  elec- 
tricity station,  for  the  corporation. — Mr.  A.  J.  Smith, 
borough  surveyor. 

CAMBRIDGE.— April  30th.— For  the  erection  of 
additions  to  the  Guildhall,  for  the  corporation. — Mr. 
J.  E.  L.  Whitehead,  town  clerk. 

LEICESTER.— May  2nd.— For  the  erection  of  a 
handicraft  centre,  for  the  county  council. — Mr.  W.  A. 
Brockington,  director  of  education.  County  Education 
Offices,  Leicester. 

DUNMOW.— May  5th.— For  rebuilding  a  bridge,  for 
the  rural  district  council. — Mr.  A.  E.  Floyd,  clerk. 

SHEFFIELD. — May  5th.— For  excavating,  erecting 
retaining  wall,  and  extending  reservoir,  for  the  cor- 
poration.— Mr.  S.  E.  Fedden,  electric  supply  depart- 
ment, Commercial-street,  Sheffield. 

SELBY.— May  5th.— For  the  erection  of  forty-two 
cottages,  for  the  urban  district  council. --Mr.  Bruce 
Gray,  Council  Chambers,  Selby. 

COVENTRY.— May  8th.— For  the  erection  of  tram- 
way car  sheds,  for  the  corporation. — Mr.  T.  R.  White 
head,  general  manager,  Priestley's  Bridge  Depot, 
Coventry. 

ALSAGER.— May  13th.— For  the  boring  and  lining 
of  Borehole  No.  2  in  connection  with  the  Oak  Farm 
water  supply,  for  the  urban  district  council. — Mr. 
John  J.  Nelson,  clerk. 

LARNE.— May  14th. — For  building  twelve  single 
and  three  double  labourers'  cottages,  for  the  rural 
di  trict  council.— Mr.  S.  M.  Wallace,  clerk. 

HASLINGDEN.— May  14th.— For  the  erection  of  a 
school,  for  the  corporation.— Mr.  J.  S.  Green,  borough 
surveyor. 

Iron  and  Steel. 

EXMOUTH.— April  26th.— For  the  supply  of  cast- 
iron  water  mains,  9-in.,  6-in.,  4-in.  and  3-in.  diameter. 
supply  of  valves,  valve  hydrants  and  other  fittings, 
and  for  the  necessary  labour  and  materials  required 
in  laying  9-in.  and  6-in.  mains  and  fixing  valves,  for 
the  urban  district  council.— Mr.  Samuel  Hutton. 
engineer. 

YORK.— April  26th.— For  the  supply  of  iron  and 
steel  work  required  during  the  ensuing  year,  for  the 
corporation.— Mr.   F.   W.   Spurr,   city  engineer. 

CHIRBURY.— April  29th.— For  the  supply  of  cast 
iron  pipes  and  specials,  laying  and  jointing  water 
pipes,  and  construction  of  tanks  and  filters,  for  the 
rural  district  council— Mr.  Charles  S.  Pryce,  clerk. 
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HARTLEPOOL.— May  1st.— For  the  supply  of  iron 
railings  and  entrance  gates,  for  the  corporation.— Mr. 
A.  r.  Horsley,  borough  engineer. 

Roads. 

PETWORTH.— April  26th.— For  the  supply  and 
carting  of  materials,  for  the  rural  district  council  — 
The  Surveyor,  Fox-hill,  Petworth. 

SOMERSET.— April  26th.—  For  the  deviation  of  a 
road,  for  the  county  council.— County  Surveyor,  Wells. 

WOLSTANTON.— April  26th.— For  the  delivery  of 
2-in.  and  2Hn.  machine-broken  Clee  Hill  basalt, 
Leicester  granite  or  Welsh  granite,  for  the  urban  dis- 
trict council.— Mr.  W.  F.  Slater,  engineer  and  sur- 
veyor. 

HORSFORTH.— April  26th.— For  making  up  a 
street,  for  the  urban  distrid  council— Mr.  II.  Raven, 
surveyor. 

GRANTOWN-ON-SPEY.— April  26th.— For  forming 
kerbs  and  footpaths,  for  the  corporation.— Mr.  W. 
Forsyth,  town  clerk. 

WANDSWORTH.— April  28th.— For  making  up  and 
paving  part  of  Cavendish-road,  Clapham  South,  for 
the  borough  council. — Mr.  D.  A.  Nicholl,  town  clerk. 

DURHAM.— April  28th.— For  making  up  certain 
streets,  for  the  corporation. — Mr.  John  T.  Pegge,  city 
surveyor. 

BACUP.— April  28th.— For  work  of  paving,  for  the 
corporation. — Mr.  W.  H.   Elce,  borough   surveyor. 

TIVERTON.— April  28th.— For  tar-spraying  40,000 
super,  yards  during  the  coming  season,  for  the  cor- 
poration.— Mr.   J.    Siddals,   borough   surveyor. 

STOKE-ON-TRENT.— April  28th.  —  For  making-up 
certain  streets,  for  the  corporation. — Borough  Sur- 
veyor. 

DERBY.— April  28th. — For  making  up  certain 
streets,  for  the  corporation. — Mr.  J.  Ward,  borough 
surveyor. 

LARNE.— April  29th. — For  the  construction  of  a  now 
road,  for  the  rural  district  council. — The  Clerk.  The 
Workhouse. 

LEWISHAM.— April  29th.— For  street  works,  for  the 
borough  council. — Borough  Surveyor. 

GLANFORD  BRIGG.— April  29th.— For  the  supply 
of  two  10-ton  steam  rollers,  for  the  rural  district  coun- 
cil.—Mr.  F.  C.  Hett,  clerk. 

GATESHEAD.— April  29th.— For  carrying  out 
cement  path  work,  for  the  corporation. — Mr.  W. 
Swinburne,  town  clerk. 

MIDDLETON.— April  29th.— For  re-surfacing  a 
street  with  tar-macadam,  Roemac,  Pitchmac,  or  other 
bituminous  materials,  for  the  corporation. — Mr.  W. 
Welburn,  borough  surveyor. 

SHOREHAM.— April  29th.— For  the  supply  of 
granite  quartzite  or  Elvan  stone,  for  the  urban  dis- 
trict council. — Mr.  Harold  Brown,  clerk. 

HOOLE.— April  29th.— For  the  supply  of  tar-mac- 
adam, for  the  urban  district  council. — Mr.  C.  Atkin, 
surveyor. 

BROMLEY.— April  29th.— For  making  good  certain 
roads,  for  the  corporation. — Mr.  Fred.  H.  Norman, 
town  clerk. 

DEAL. — April  30th. — For  street  improvement  works, 
for  the  corporation. — Mr.  T.  C.  Golder,  borough  sur- 
veyor. 

DOLLAR.— April  30th.— For  the  construction  cf 
footpaths,  kerbs  and  run  channels,  for  the  corpora- 
tion.— Mr.  A.  M.  J.  Graham,  town  clerk. 

WANSTEAD.— April  30th.— For  relaying  kerb,  form- 
ing new  channel  gulleys,  and  resurfacing  carriage- 
ways, for  the  urban  district  council. — Mr.  Bruce 
Blewitt,  clerk. 

NEW  SARUM.— April  30th.— For  the  execution  of 
street  work,  for  the  corporation. — Mr.  W.  J.  Goodwin, 
-city  engineer  and  surveyor. 

WIDNES.— April  30th.— For  making  up  certain 
streets,  for  the  corporation. — Mr.  H.  S.  Oppenheim, 
town  clerk. 

STAMFORD.— April  30th.— For  the  supply  of  broken 
granite,  for  the  corporation. — Mr.  F.  R.  Ryman, 
borough  surveyor. 

SALISBURY.— April  30th.— For  the  execution  of 
private  street  works,  for  the  corporation. — Mr.  W.  J. 
Goodwin,  city  engineer  and  surveyor. 

WHISTON.— April  30th.— For  the  supply  of  mac- 
adam, copper  slag,  kerb,  channel,  and  setts,  for  the 
rural  district  council. — Mr.  R.  J.  Knapman,  surveyor. 


HOVE.— April  30th.— For  paving  and  other  works, 
for  the  corporation.— Mr.  H.  H.  Scott,  borough  sur- 
veyor. 

WITHNELL.— May  1st.— For  the  supply  of  granite 
macadam,  for  the  urban  district  council.— Mr.  T. 
Moss,  surveyor,  Brinscall,  Lanes. 

OLDHAM. — May  1st. — For  making-up  and  mac- 
adamising certain  roads,  for  the  corporation. —  Mr. 
J.  H.  Halls  worth,  town  clerk. 

STOCKPORT.— May  1st.— For  excavating  and  sewer- 
ing, for  the  corporation. — Mr.  J.  Atkinson,  borough 
surveyor. 

ARNOLD.— May  1st.  —  For  making  up  certain 
streets,  for  the  urban  district  council. — Mr.  C.  Ford 
Spencer,  clerk. 

JARROW.— May  1st.— For  the  supply  of  whinstone 
and  whinstone  setts,  for  the  corporation. — Mr.  J. 
Scott   Weir,  borough  engineer. 

MALDON.— May  2nd.— For  the  supply  and  delivery 
of  broken  granite  and  flints,  and  for  steam  rolling, 
for  the  corporation. — Mr.  F.  H.  Bright,  town  clerk. 

EAST  DEREHAM.— May  3rd.— For  the  supply  of 
broken  granite  and  granite  chippings,  for  the  urban 
district  council. — Mr.  F.  L.  Burch,  surveyor. 

SAFFRON  WALDEN.— May  3rd.— For  the  supply 
of  granite  macadam,  for  the  corporation. — Mr.  A.  H. 
Forbes,  borough  surveyor. 

SWANSEA.— May  5th.— For  the  completion  of  a  new 
road,  for  the  rural  district  council.  —  Mr.  Edward 
Harris,  clerk. 

SELBY. — May  5th.— For  the  making  of  streets  and 
sewers,  for  the  urban  district  council. — Mr.  Bruce 
Gray,  Council  Chambers,  Selby. 

SOUTHAMPTON.— May  5th.— For  work  of  road 
widening  and  surface-water  drainage,  for  the  county 
council.— Mr.  H.  Barber,  clerk,  The  Castle,  Win- 
chester. 

HORNCASTLE.— May  5th.— For  the  supply  of  road 
material,  for  the  urban  district  council. — Mr.  R.  W. 
Clitheroe,  clerk. 

ALDERSHOT.— May  6th.— For  making  up  a  road- 
vi  aj  .  for  the  urban  district  council. — Mr.  W.  E.  Foster, 
clerk. 

LONDON.— May  6th.— For  the  supply  of  447,000 
Jarrah  wood  and  508,000  creosoted  deal  paving  blocks, 
and  2,450  tons  of  Guernsey  granite  paving  setts,  for 
the  county  council.— Sir  Laurence  Gomme,  clerk. 

HAZEL  GROVE.  — May  6th.  — For  laying  rock 
asphalt,  tar-macadam,  paving,  kerbing,  flagging,  and 
surface-water  drainage,  for  the  urban  district  council. 
—Mr.  F.  Pidgeon,  clerk. 

CRAMLINGTON.— May  6th.— For  the  supply  of 
broken  whinstone,  whin  chippings,  slag  chippings, 
and  tarred  slag,  for  the  urban  district  council. — Mr. 
W.  I.  Coulson,  surveyor. 

BRECON.— May  8th.— For  taking  up  and  relaying 
kerb,  channel  and  paying,  for  the  corporation.— Mr. 
H.  L.  Griffiths,  borough  surveyor. 

CLEETHORPES-— May  10th.— For  making  up  a 
road,  for  the  urban  district  council. — Mr.  C.  H. 
Waithman,  surveyor. 

ROCHDALE.— May  14th.— For  work  of  making  up 
and  sewering,  for  the  corporation. — Borough  Surveyor. 

Sanitary. 

GATESHEAD.— April  26th.— For  the  supply  of  dis- 
infectants, for  the  corporation.— Mr.  W.  Swinburne, 
town  clerk. 

GATESHEAD.  —  April  26th— May  13th.  — For  a 
scheme  of  sewerage  and  sewage  disposal,  for  the  cor- 
poration.—Messrs.  D.  Balfour  &  Son,  3  St.  Nicholas- 
buildings,  Newcastle-on-Tyne. 

LYE  AND  WOLLESCOTE.— April  26th.— For  laying 
stoneware  pipe  sewers,  with  manholes,  for  the  urban 
district  council  .—Mr.  W.  Stanley  Mobberley,  clerk. 

KENSINGTON.— April  28th.— For  the  construction 
of  an  underground  convenience,  for  the  borough 
council.— Borough  Engineer. 

HINCKLEY.— April  29th.— For  laying  outfall  sewer 
and  manholes,  for  the  urban  district  council.— Mr. 
E.  H.  Crump,  engineer  and  surveyor. 
-  HASTINGS.— April  29th.— For  laying  cast-iron  pipe 
sewers,  for  the  corporation.  —  Mr.  P.  H.  Palmer, 
borough  engineer. 

GRIMSBY.— April  30th.— For  culverting  an  open 
stream,  for  the  corporation.— Mr.  H.  Gilbert  Whyatt, 
borough  engineer  and  surveyor. 
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REPTON.— April  30th.— For  the  construction  of  9-in. 
stoneware  and  cast-iron  sewers,  with  manholes  and 
accessories,  also  the  erection  of  engine  house,  screen- 
ing chamber,  pump  well  tanks,  filters,  sludge  lagoons, 
the  supply  and  fixing  of  engines  and  pumps,  and 
other  works,  for  the  rural  district  council. — Mr.  C.  F. 
Chamberlin,  clerk. 

WOOD  GREEN.— April  30th.— For  the  extension  of 
public  baths  and  erection  of  sheds  and  workshops, 
for  the  urban  district  council. — Mr.  W.  P.  Harding, 
clerk. 

SURBITON.— May  2nd.— For  the  erection  of  a  pair 
of  cottages  and  a  single  cottage,  for  the  urban  district 
council.— Mr.  A.  J.  Hardwick,  architect,  Eagle 
Chambers,   Eden-street,   Kingston-on-Thames. 

BURNLEY.— May  3rd.— For  laying  earthenware 
pipe  sewers,  manholes,  concrete  tanks  and  percolating 
filters,  for  the  rural  district  council. — Mr.  H. 
Pritchard,  engineer,  18  Nicholas-street,  Burnley. 

BULKINGTON.— May  3rd.— For  the  removal  of 
night  soil,  for  the  urban  district  council.— Mr.  H.  W. 
Wilson,  surveyor,  Attleborough,  Nuneaton. 

BIRMINGHAM.— May  5th.— For  the  construction  of 
a  sewer,  for  the  corporation. — Mr.  Henry  E.  Stilgoe, 
city  engineer  and  surveyor. 

RUNCORN— May  5th.— For  laying  stoneware  and 
cast-iron  pipe  sewers,  and  supplying  pipes  and 
specials,  for  the  rural  district  council.— Mr.  George  F. 
Ashton,  clerk. 

STROUD.— May  6th.— For  the  construction  of 
sewage  disposal  works,  for  the  urban  district  council. 
—Mr.  G.  P.  Milnes,  7  Rowcroft,  Stroud. 

POOLE. — May  6th. — For  emptying  cesspools,  for 
the  rural  district  council. — Mr.  G.  H.  Seymour,  in- 
spector. Longfleet.  Poole. 

NORTH  BROMSGROVE.— May  6th.— For  the  con- 
struction of  about  2,477  lin.  yds.  of  6-in.  diameter 
stoneware  pipe  sewers,  with  manholes,  flushing 
chambers  and  ventilating  columns,  for  the  urban  dis- 
trict council. — Mr.  Robert  Green,  engineer,  37  Water- 
loo-street, Birmingham. 

EPSOM.— May  6th.— For  the  construction  of  engine 
house,  bacteria  beds,  storm-water  tanks,  and  other 
works,  for  the  rural  district  council.— Mr.  Arthur  R. 
Cotton,  clerk. 

STALYBRIDGE  AND  DUKINFIELD.— May  7th.— 
For  the  supply  and  erection  of  No.  5  rotary  sewage 
sprinklers,  with  all  necessary  pipes  and  fittings,  for 
the  Joint  Sewerage  Board. — Messrs.  J.  P.  Wilkinson 
&  Son,  301   Cathedral-street,   Manchester. 

CAMBORNE.— May  7th.— For  works  in  connection 
with  sewerage  and  sewage  disposal,  for  the  urban 
district  council.— Mr.  C.  V.  Thomas,  clerk. 

DENTON.— May  14th.— For  the  construction  of 
brick  and  stoneware  pipe  sewers,  for  the  urban  dis- 
trict council.— Mr.  William  Richards,  clerk. 

Stores. 

MIDLOTHIAN.— May  1st.— For  the  supply  of  tools, 
ironmongery, -brushes,  oils,  paints,  rubber  goods,  ex- 
plosives, bricks,  pipes,  cement,  coals,  and  fencing 
materials,  for  the  county  council.— Mr.  A.  G.  G. 
Asher,  county  clerk,  County  Buildings,  Edinburgh. 

SOUTH  SHIELDS.— May  1st.— For  the  supply  of 
materials  for  the  tramway  department,  for  the  cpr- 
■  !.— Mr.  J.  Moore  Hayton,  town  clerk. 

RICHMOND  (Surrey).— May  12th.— For  the  supply 
of  coal,  lime,  sulphate  of  alumina  and  green  copperas 
and  filter  cloth,  for  the  Main  Sewerage  Board.—?.;). 
W.  Fairlie,  engineer,  West  Hall-road,  Kew  Gardens. 

Miscellaneous. 

GRIMSBY.— April  30th.— For  culverting  990  lin.  yds. 
ii  stream  in  (1)  brickwork,  (2)  reinforced  concrete 
•rete   tubes,   for   the   corporation. — Mr.    H. 
rt  Whyatt,  borough  engineer  and  surveyor. 
'."WAY.— May  3rd.— For  cleaning,   scraping  and 
painting  the  suspension  bridge,  for  the  corporation.— 
Mr.   Hugh   Parry,  town   clerk. 
RICHMOND.— May  12th.— For  the  supply  of  V 

il,  Buxton  lime,  grey  lime,  sul- 
phate   of    alumina    and     green     copperas,    and     I' 
cloth,   for  the   Sewerage    Board.— .Mr.    J.    Leslie    G.. 
Powell,  clerk. 
TORONTO.      Maj     s-  b..-     For     the     removal 

materia]  by  hydraulic  dredging, 
■i -.-doners. — Mr.  E.  L. 
chief  engineer. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers  icith  a  view 
to  making  the  information  given  under  this  head  at  complete  and 
accurate  as  possible. 

*  Accepted.  t  Recommended  for  acceptance. 

AYB.— For  permanent-way  construction  and  road  widening-,  for  the 
corporation:  — 

A.  Spark  &  Son,  Limited,  Glasgow. 


BRIERFIELD. — For  the  construction  of    septic  tanks   and   contact 

beds,  for  the  urban  district  council. — Mr.  B.  Halstead,  surveyor : — 

J.  J.  H.  Boothman,  Brierfield. 


DOVER. — For  the  construction  of  carriageway  and  footpaths, 
corporation.     Mr.  W.  C.  Hawke,  borough  engineer: — 

Carriageways. 

Baldry,  Yerburgh  &  Hutchinson,  London 

S.  Pearson  &  Son,  Limited,  London 

H.  Lovatt,  Limited,  Wolverhampton  

Perry  &  Co.  (Bow),  Limited,  London  

Gr.  P.  Trentbam  &  Co.,  Limited,  Birmingham      

Dick,  Kerr  &  Co.,  Limited,  Loudon  ...  

Paramors,  Limited,  Margate*  ...  

Tramways. 

S.  Pearson  &  Son,  Limited,  London 

Baldry,  Yerburgh  &  Hutchinson,  London 

Perry  &  Co.  (Bow),  Limited,  London  

Paramors,  Limited,  Margate  

G.  P.  Trentbam  &  Co.,  Limited,  Birmingham     

Dick,  Kerr  &  Co.,  Limited,  London*  


£17,169 

15,379 
14,806 
13,562 
13,017 
12,013 
12,170 


4,025 

3,768 
3,420 
3,289 

2,892 


FAENHAM. — For  tar-painting  main  and  district  roads,  for  the  urban 
district  council.  -  Mr.  R.  W.  Cass,  surveyor  :  — 

H.  V.  Smith  &  Co.,  Westminster. 


HAVERHILL.- Accepted  for  the  supply  of  broken  granite  or  basalt 
and  tar-macadam,  for  the  urban  district  council. — Mr.  J.  H.  Clarke, 
surveyor  :— 

Jee's  Hartahill  Granite  Company,  Atherstone. 

The  Cliffe  Hill  Granite  Company,  Limited,  Leicester. 

Tarmac,  Limited,  Wolverhampton. 


HUNTLY. — For  laying  pipe  sewer,  for  the  corporation.  — Mr.  J.  Allan, 
borough  surveyor  : — 

R.  Mitchell,  Huutly,  £117. 


INVERNESS-SHIRE.— The  Badenoch  district  committee  have 
accepted  the  following  tenders  for  road  improvements,  in  con- 
nection with  which  the  Road  Board  have  sanctioned  a  grant : — 

Improvements  on  the  Perth,  Inverness,  and  Newtonmore-Fort 
William  roads.  -  Kiugs  &  Co.,  Glasgow,  £4,287. 

Steel  work  of  Laggan  Bridge. — Motherwell  Bridge  Company,  £1,350. 

Masoury  work  of  Laggan  Bridge. — J.  Macdonald,  Kingussie,  £332. 

The  Laggan  &  Strathdearn  divisions  of  road,  a  distance  of  89  miles, 
have  been  let  on  contract  for  three  years  as  follows :— Laggan 
(upper  division),  J.  Tolmie,  £278;  Laggan  (lower  division),  A. 
Gordon,  £275;  Strathdearn  (No.  1),  W.  Mackintosh,  £333;  Strath- 
dearn (No.  2),  J.  Cameron  Mackintosh,  £342. 


ROMFORD.  -  The  following  tenders  have  been  accepted  by  the  urban 

district  council :  — 
Works  of  improvement  in  Bilgores-'aue.— Parlby  &  Bescoby,  £453. 
Team  labour.— Parlby  &  Bescoby. 
Disinfectants.— W.  S.  Steeples. 
Granite.— Messrs.  W.  Griffiths  &  Co  ,  13s.  9d.  per  ton. 


SOUTHEND-ON-SEA.  -  For  the  erection  of  a  school,  for  the 
tiou  Committee  : — 

C.  Ansell,  Lambeth  

Da vey  &  Armitage  (local)  

W.  E.  Davey  (local)         

A.  E.  Symes,  Stratford    .  

F.  J.  Coxhead,  Leytonstone 

W.  T.  Burrows,  Maidstone       

S.  Roberts,  Limited,  Plymouth  

Bosworth  &  Lowe,  Nottingham  ...  

J.  C.  Flaxman  llocnl)       

Parren  &  Son,  Karith       ...  

S.  E.  Moss  (local)*  


Educa- 

£17,937 
17,386 
16,980 
16,893 
16,793 
16,696 
16,566 
16,371 
16,000 
15,966 
15,750 


STAFFORD.— Accepted  for  the  construction  of  ward  block  at  isolation 
hospital,  for  the  corporation. — Mr.  W.  Plant,  borough  engineer  and 
surveyor:  — 

H.  Dorse,  Cradley  Heath,  £904. 


SWADLINCOTE— The  following  tenders  have   been  accepted  by  the 
urban  district  council  :— 

Ckment  and  Slag  Dust. 
Barton  Cement  Company. — Cement,  35s.  per  ton. 
Stanton  Ironworks  Company.— Slag   dust    (delivered  Swadlincote),  4s. 

per  ton,  various  sizes  4s.  9d.  per  tou. 
Roadstone. 
Salisbury  &  Wood.— Whitwick  granite,  broken  granite  (various  sizes), 

2Jin-  "s.  Id.,  2 in.  7s.  3d.,  1J  in  7s.  3d.,  lin.  6s.  9d.,  *  in.  4s.  6d.,  lin. 

and   iin.    without  dust    5s.    9d.,    with  dust  5s.  3d.,   granite  dust 

2s  6d.,  unbroken  granite  5s.  6d.,  rubble  2s.  6d.  per  ton  respectively. 
Mount  St.   Bernard  granite  Zl  in.  6s.  Id.,  2  in.  6s.  3d.,    H  in.  6s.,  lin. 

5s.  3d.,    iin.,    \ia.,  and  I  in.  3s.  4d  ,   granite  dust  2s.   6d.  per  ton 

respectively  ;  concrete  kerb  5iD.  by  10 in.  8id.  per  foot,  6  in.  by  12 in. 

lid.  per  foot  (circular  6d.  extra). 


TIVERTON —Accepted    for   work    of    steam    rolling,    for  the  rural 
district  council.     Mr.  A.  J.  Mildon,  surveyor:— 

W.  Elworthy,  Crossland,  34s.  per  day. 


MEETINGS. 

nd  others  will  oblige  by  sending  early  notice  of  dates  of 
forthcoming  meetings. 


APEIL. 

26.--  Institution  of  Municipal  and  County  Engineers  :  Meeting 
at  Gerrards  Cross. 

26.  Institution  of  Municipal  Engineers:  Northern  District 
Meeting  at  Darlington. 

26.-  Institution  of  Municipal  Engineers:  Visit  to  Messrs, 
Martin,  Earle  &  Co.'s  Cement  Works,  Wiekham, 
Rochester. 

28,  Institution  of  Civil  Engineers  (Students'  Meetim."  : 
Mr.  T.  Frame  Thomson,  m.inst.c.e.,  on  "  Law  in  Rela- 
tion to  Engineering."    8  p.m. 
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Minutes  of  Proceedings. 


Concrete 
Surfaces. 


The  surface  appearance  of 
concrete,  particularly  with  re- 
gard to  the  application  of  special 
facings  and  the  prevention  of  unsightly  or  danger- 
ous cracks,  is  a  matter  of  vital  interest  to  the 
engineer,  in  concrete  either  plain  or  reinforced. 
It  is  not  surprising,  therefore,  that  the  Reinforced 
Concrete  Practice  Standing  Committee  of  the 
Concrete  Institute  should  have  devoted  their 
attention  to  these  subjects,  in  regard  to  each  of 
which  they  have  recently  issued  comprehensive 
reports.  These  interesting  documents,  some 
extracts  from  which  will  be  found  in  another 
column,  were  read  and  discussed  at  a  recent 
meeting  of  the  Institute.  In  regard  to  cracks, 
the  report  is  based  upon  the  replies  received  to 
certain  questions  which  were  circulated  among 
all  the  members  of  the  Institute.  It  must  be 
borne  in  mind  that  the  most  serious  cracks  in 
concrete  work  are  not  the  hair  cracks  which  not 
infrequently  make  their  appearance  upon  the  sur- 
face but  which  are  fortunately  capable  of  removal 
by  one  or  other  of  the  well  -  known  processes 
available  for  that  purpose.  Far  greater  anxiety 
is  caused  by  those  larger  cracks  which  extend 
through  the  body  of  the  work,  and  are  at  times 
a  positive  danger  to  an  entire  structure.  Faulty 
design  or  workmanship  are  often  the  direct  cause 
of  these  occurrences,  and  particularly,  perhaps, 
the  removal  of  forms  before  the  work  is  suffi- 
ciently set.  In  regard  to  this  matter  the  com- 
mittee have  made  some  very  valuable  suggestions 
as  to  the  length  of  time  which  should  be  allowed 
to  elapse  before  the  removal  of  the  forms  in 
various  cases.  Then  again,  cracks  are  often 
caused  by  expansion  of  the  cement  or  concrete 
(frequently  due  to  the  use  of  coarse  materials 
containing  various  deleterious  substances),  or  by 
the  corrosion  of  embedded  steel.  In  other 
instances  cracks  have  been  caused  by  shrinkage 
from  setting  and  hardening  in  air.  It  is  pointed 
out  in  the  report  that  concrete  will  expand  slightly 
in  water  and  contract  on  drying  out,  so  that 
cracking  is  frequently  not  evidenced  from  this 
cause  until  the  concrete  is  allowed  to  dry,  which 
may  be  some  months  after  the  work  has  been 
completed.  Most  engineers  who  are  called  upon 
to  use  concrete  to  any  considerable  extent  have 
experienced  cracks  due  to  one  or  another  of  the 
causes  named,  so  that  the  labours  of  the  com- 
mittee in  extracting  principles  from  the  practical 
experiences  of  a  large  number  of  engineers  will, 
no  doubt,  be  very  widely  appreciated. 


The  surface  treatment  of  concrete  forms  the 
subject  of  a  separate  report,  which  contains  a 
summary  of  the  replies  received  to  a  circular 
letter  issued  to  all  the  members  of  the  institute, 
together  with  some  general  conclusions  drawn 
by  the  committee  from  the  information  thus 
obtained.  The  most  usual  way  of  obtaining  a 
smooth  surface  appears  to  be  by  means  of  a 
careful  preparation  of  the  moulds,  and  the  appli- 
cation of  a  liquid  mixture  of  concrete  of  such 
consistency  as  will  allow  of  the  smaller  particles 
of  the  aggregate  and  the  cement  being  brought 
towards  the  outer  surface.  This  report  also  con- 
tains much  information  as  to  the  colouring  of 
conci'ete. 


Cerrards  Cross 
Sewage  Disposal. 


There   are   several   points   of 
interest  in  connection  with  the 


new  works  of  sewerage  and 
sewage  disposal  which  were  opened  on  the 
occasion  of  the  meeting  of  the  Institution  of 
Municipal  and  County  Engineers  held  at  Gerrards 
Cross  last  Saturday.  From  the  paper  read  by 
Mr.  Arthur  Gladwell,  and  from  his  reply  to  the 
discussion  which  ensued,  we  gather  that  he 
anticipates  that  the  whole  of  the  sewage  effluent 
will  soak  away  and  disappear  in  the  drift  gravel 
of  which  the  irrigation  area  is  composed.  This 
being  so,  the  question  arises  whether  it  was 
necessary  to  carry  the  process  of  purification  to 
such  an  extreme  as  to  necessitate  the  use  of  filters 
and  humus  tanks,  and  whether  a  good  tank 
effluent  could  not  have  been  satisfactorily  puri- 
fied on  the  land.  Possibly,  the  removal  of 
4,000  cub.  yds.  of  gravel  for  use  in  the  pre- 
paration of  concrete  for  the  construction  of  the 
works  reduced  the  effective  area  of  the  land 
considerably,  and  Mr.  Gladwell's  expressed  desire 
to  be  "  on  the  safe  side,"  may  account  for  the 
provision  of  extra  precautions.  In  any  event,  the 
works  now  provided  will  remove  all  cause  for 
anxiety  in  the  future. 

Another  point  raised  in  the  discussion  was  the 
question  as  to  how  Mr.  Gladwell  "  satisfied  the 
Local  Government  inspector  "  that  the  sewage 
would  be  of  medium  strength.  Mr.  Gladwell  did 
not  disclose  the  method  he  adopted,  but  simply 
pointed  to  the  fact  that  the  works  were  actually 
completed  and  in  operation,  and  therefore  the 
inspector  must  have  been  "satisfied."  This, 
of  course,  ought  to  settle  the  matter,  but  we 
believe  that  the  same  problem  must  have  arisen 
in  many  other  similar  cases,  and  in  our  opinion 
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it-  is  chiefly  a  matter  of  dilution.  It  is  obvious 
that  the  amount  of  organic  matter  in  all  domestic 
sewage  must  be  practically  the  same  per  head 
of  population,  and  that  the  sewage  in  a  town, 
for  example,  where  slop  water-closets  arc  in  use, 
or  where  the  consumption  of  water  per  head  per 
day  is  10  gallons,  must  be  much  more  concen- 
trated, and  thus  stronger  than  the  sewage  in  a 
town  where  the  consumption  of  water  is  30  gallons 
per  head  per  day.  Mr.  Gladwell  took  the  wise 
precaution  of  estimating  his  volume  of  sewage 
at  25  gallons  per  head  per  day,  so  that  he  is 
bound  to  he  right.  If  the  actual  volume  of 
sewage,  reaches  this  figure  it  will  certainly  not 
exceed  the  standard  for  medium  strength,  and  if 
it  should  only  be  15  gallons,  it  may  then  possibly 
he  classified  as  strong  sewage,  but  in  that  case 
the  total  volume  will  be  so  much  less  that  the 
cubic  capacity  of  the  filters  will  lie  more  than 
ample  to  comply  with  the  requirements  of  the 
Local  Government  Board  for  strong  sewage. 
Whatever  means  lie  adopted  to  "  satisfy  the 
Local  Government  Board  inspector,"  ii  is  evident, 
both  from  his  words  and  his  works,  that  Mr. 
Gladwell  satisfied  himself  that  he  would  be  "  on 
th    -  rfe  side, "  as  be  usually  is. 


The    Olympia 

Conference 

and    Highway 

Administration. 


As  intimated  in  the  closing 
paragraph  of  our  report  of 
The  Surveyor  conference  af 
Olympia,  the  editor  has  under- 
taken I  he  duty  of  sending  to 
the  highway  authorities  copies  of  the  resolutions 
adopted  at  the  meeting.  It  may  be  hoped  that 
this  will  give  to  the  resolutions  a  value  some- 
what  greater  than  thai  or  mere  pious  opinions, 
since  the  meeting  was  representative  of  well- 
informed  opinion  and  long  practical  experience 
in  highway  work.  It  is,  perhaps,  unfortunate 
that  the  word  "  important  "  was  allowed  to  stand 
in  the  first  resolution,  since  it  is  undoubtedly 
the  case  thai  a  large  amount  of  skill  and  the 
recognition  of  scientific  principles  are  necessary 
in  the  case  of  all  kinds  of  roads;  hut  local 
authorities  will  doubtless  realise  that  the  principle 
applies  I"  the  management  of  roads  of  all  classes, 
each  class  being,  in  its  Way,  important.  It  is 
desirable  thai  the  occasion  shall  not  lie  allowed 
to  pass  without  some  consideration  of  the  attitude 
of  surveyors  towards  possible  and  probable 
changes  in  highway  administration  in  the  United 
Kingdom,  more  especially  with  respect  to  the 
I  proposition  ami  the  considerations  em- 
bodied in  tic  proposed  amendment  to  the  fourth, 


The  Suggested 
County  Unit. 


II 


ignificani    of   the   atti 
ude  of  surveyors  tow  ards  pro 


posed      changes      of      a,      certain 

kind  that  the  second  proposition  proved  wholly 
ptable  to  the  meeting,  and  was  withdrawn 
withoui  the  discussion  of  any  alternative,  though 
one  of  the  surveyors  present  was  prepared  to 
put   one  forward.      Surveyors  "ill  have  to  make 

up     their     minds,     however,     whether     they     will 

ely  await  developments  or  whether  they 
will  meet  them  with  proposals  of  their  own. 
Considei  tretch   of   rural   district    road,    along 

'.■.hich    there    proceed    considerable    numbers    of 
motor  cars,  motor  delivery  vans,  and  other  vehicles 

not  belonging  to  the  district,  as  well  a  farm 
from  adjoining  districts,  passing  through 
to  distant  railwa;  stations  to  deliver  hay  and 
straw,  and  to  fetch  lime  and  manure  take  ucb 
;i   pice   vf  road    in    a,   small   rural   district,    and 

of     the     case,    hut     the 

in  fad   the  county  at  large  will 

allow   thi-   road    to   he   under   the   administrative 

arrangements   made   by  a   few  local   shopkeeper 

ind   lat  and   under  the  management   of 

inted    b\    them   and   responsible 


only  to  them.  It,  is  not  in  the  least  likely  that 
such  a  state  of  affairs  will  be  allowed  to  persist, 
even  if  the  appointment  of  the  surveyor  were 
subject  to  the  approval  of  the  Eoad  Board.  The 
public,  or  those  capable  of  influencing  Parliament, 
will  demand  that  in  one  form  or  another  the 
resources  of  a  department  or  an  organised  body 
of  engineers  shall  be  available  in  such  a  case,  so 
that  if  the  surveyor,  though  otherwise  competent, 
is  not  the  right  man  for  the  job  he  can  be  trans- 
ferred to  some  other  post.  If  the  work,  including 
improvements,  be  for  a  time  specially  difficult,  a 
young  surveyor  can  be  replaced  by  a  senior  man 
of  wide  experience,  and  if  the  surveyor  be 
incapacitated  for  a  time  by  serious  illness  his 
work  can  be  carried  on  without  loss  of  time  and 
without  any  lapse  from  normal  efficiency.  If  a 
count  \  organisation  bo  unacceptable,  would 
district  surveyors  prefer  that  the  Eoad  Board 
should  be  developed  into  an  inspecting  depart- 
ment for  all  roads,  or  do  they  prefer  to  await 
sweeping  changes,  including,  perhaps,  a  network 
of  national  roads,  and  the  formation  of  a  corps 
of  national  road  engineers?  If  such  a  body 
could  be  regarded  as  likely  eventually  to  absorb 
the  whole  body  of  survey  c  irs  the  latter  might  await 
such  a  development  without  alarm.  But  there 
would  he  strenuous  opposition  to  such  a  policy, 
and  if  is  more  likely,  therefore,  that  the  new 
organisation  would  be  partial  only,  and  many 
district  surveyors  would  find  themselves  in  quid 
backwaters,  the  victims  of  a  policy  of  hard  and 
fast  and  quite  undesirable  classification  of  roads, 
lie  "  important  "  roads  and  the  "other  roads." 
Whatever  may  he  in  theory  and  in  fact  the  hest 
way  to  manage  district  roads,  it  cannot  he  doubted 
that  Parliament  is  likely  to  take  the  view  that 
a  road  in  the  charge  of  a.  man  drawing  some  £250 
a,  year  should  he  under  the  superior  control  of  a 
man  drawing  £600  a  year,  say,  and  to  some 
extent  influenced  bj  the  decisions  of  a  still  more 
important  person.  If  will  be  held,  and  the  posi- 
tion is  a  strong  one,  that  it  must  be  more 
economical  and  more  effective  to  have  a  set  of 
men  graded  as  lo  qualifications  and  pay  in  charge 
of  the  roads  of  the  country,  than  to  pay  such 
salaries  as  will  ensure  that  every  road  surveyor 
shall  he  a  highlv  qualified  man  of  good  training 
and  experience.  It  will  be  held  that  for  a  given 
mileage  of  roads  one  man  on  £1,000  a  year,  three 
on  £000  a,  year,  and  twelve  on  £300  will  give 
better  results  than  sixteen  men  drawing  £400  a 
\ ear  apiece. 


The  Width 

of  Road 

Controlled. 


As  regards  I  he  fourth  pro 
position,  surveyors  are  to  he 
congratulated  on  having  directed 
attention  to  the  fact  that  with 
the  resources  up  lo  the  present  at  their  disposal 
they  have  been  unable  to  deal  effectively  with 
the  matter  of  drainage;  with  respect,  of  course, 
to  roads  in  difficult  situations  as  regards  subsoil 
and  surface  wafer.  If  may  further  be  suggested 
I  hat  Mr.  liyves'  amendment  might  have  obtained 
some  measure  of  support  if  there  had  been  present 
surveyors  from  those  parts  of  the  country  where 
roads  are,  on  the  average,  located  in  much 
narrower  strips  of  controlled  land  than  the  widths 
usually   allotted   to  the   road   in   the  south-eastern 

counties  and  other  areas  more  I'ulK  represented 
at  the  meeting.  It  must  also  he  remembered 
that  the  meeting  was  composed  mainly  of  sur 
veyors  from  that  pari  of  the  British  Isles  which 
lias  a  small  rainfall.  There  have  to  he  con 
, added  not  only  the  gel  ting  rid  of  troublesome 
water,  hut  the  protection  of  the  road  from 
crumbling  banks,  from  landslips,  from  distortion 
of  hedges,  and  from  tic  Formation  of  runnels  of 
water  down  the  hanks  of  cuttings.  In  such  cases 
i    would     eem  to  he  good  policy  to  place  a  further 
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strip  of  hind  under  (lie  control  of  the  surveyor, 
i  proceeding  which  would  have  the  further  advan- 
of  di  ing  away  with  disputes  its  to  the 
respective  liabilities  of  the  landowner  and  (he 
local  authority  with  regard  to  the  maintenance 
of  hanks,  fences,  and  retaining  walls.  J(  is 
usually  to  the  advantage  of  any  man  occupying 
an  official  position  to  have  the  range  of  his 
responsibilities  widened,  since  this  usually  tends 
in  the  long  run  to  better  pay  and  better  prospects. 
\s  our  old  friend  .Esop  would  have  pointed  out, 
had  he  been  at  the  Olympia  meeting,  the 
position  which  thai  vers  competent  animal  the 
holds  in  our  midst  is  due  no!  so  much  to 
the  fortitude  with  which  she  faces  misfortune 
us  (o  the  eeleril  \  with  which  she  seizes  • 
opportunity  of  adding  to  her  pre] 

*  *  * 

Some  Principles  Somo  imPOltant  principles  of 
of  Road  Crust  '""'^  crust  construction  are  ver; 
Construction       clearI.v  set  forth  in  a  pape]    b;. 

Mr.  A.  T.  Agg,  of  Illinois,  the 
main  points  of  which  are  briefly  summarised  on 
another  page,  with  a  few  notes  from  the  discussion 
which  followed  the  reading  of  the  paper.  Mr. 
Agg's  remarks  on  the  rolling  in  of  screenings  are 
specially  worth  attention.  It  is  certainly  the  fact 
(hat  the  tendency  for  dry  rolled  hard  binding 
material  to  form  pockets  in  a  road  crust  is  often 
overlooked,  or  submitted  to,  and  even  when 
definite  pockets  arc  not  formed  there  is  a  tendency 
for  Hie  stones  to  be  thrust  unduly  far  apart,  and 
lor  their  interlocking  to  he  to  .-.  considerable 
extent  destroyed.  This  action  is  minimised  if 
the  road  metal  lie  of  mixed  sizes;  but,  more 
generally,  the  chief  precautions  to  be  taken  are 
to  roll  the  metal  first,  and  to  keep  it  compact  by 
I 'c  uSe  of  sufficient  water.  The  water  has  the 
further  effect  of  acting  as  a,  lubricant,  assisting 
the  passage  of  the  chips  into  the  voids.  The 
effective  binding  of  the  crust  of  a  road  is,  of 
course,  recognised  as  an  important  matter,  but 
the  principles  which  govern  road  binding  are 
sometimes  not  sufficiently  considered  when 
attempts  are  being  made  to  do  the  best  that 
can  be  done  with  a  limited  expenditure.  When 
a  fairly  thick  course  of  stone  is  being  rolled  if 
might  be  an  advantage  in  some  cases  to  add  the 
finer  stuff  a  little  at  a  time  instead  of  attempting 
to  force  it  all  in  from  the  top  after  the  metal  has 
been  rolled.  When  a  fairly  thick  course  of  stone 
of  uniform  size  and  fairly  cubic  shape  is  being 
rolled,  it  is  often  a  long  time  before  it  will  carry 
the  roller,  and  in  the  meantime  there  is  a  tendenc; 
t  wards  the  formation  of  undulations,  from  one 
cause  or  another,  or  potential  undulations  which 
will  appear  later. 

Another  matter  of  considerable  importance,  and 
to  which  Mr.  Agg  referred,  is  the  choice  of  a 
binder,  the  solid  binder  or  packing  material,  for 
bituminous-bound  limestone  road  crusts.  Much 
depends  upon  the  nature  of  the  stone  and  the 
range  of  sizes.  For  a  stone  may  be  of  such  a 
nature'  that  it  will  form  but  little  dust  when 
heavily  rolled,  but  will  crush  together  sufficiently 
fco  require  very  little  packing  material,  especially 
if  the  stone  be  a  mixture  of  several  sizes.  Some 
limestones,  on  the  other  hand,  need  a  solid  binder, 
for  we  do  not  want  a  road  crust  consisting  of 
stones  jammed  together  at  various  angles,  with 
a  large  percentage  of  voids  or  of  spaces  uselessly 
and  disadvantageously  filled  with  an  excess  of 
the  bituminous  binder.  In  such  cases  a  silicious 
packing  material  may  be  useful,  but  it  must  not 
be  overlooked  that  the  all  -  limestone  crust  has, 
when  water  bound,  such  good  features  that  the 
possible  advantages  of  an  all-limestone  crust 
with  a  minimum  of  bituminous  binder  should  be 
carefully  considered.  As  regards  the  feeder  layer 
described  by  Mr.  Agg,  the  principle,  to  which 
we  have  lately  referred  in  these  pages,  is  a  sound 


one;  but  it  may  be  undesirable  under  some  con- 
ditions to  put  down  a  thick  laver  such  as  that 
described  in  the  paper.  On  roads  with  much 
fast  motor  traffic  the  material  would  be  driven 
to  the  edges  of  the  road  in  a  few  hours,  and  there 
are  other  circumstances  making  it  impossible  to 
apply  a  feeder  layer  of  considerable  thickness.  But 
for  roads  with  small  traffic,  or  seasonal  traffic, 
the  principle  is  a  very  good  one,  and  is  applicable 
to  many  kinds  of  road  crusts,  and  in  many  parts 
of  the  world. 

Perhaps  the  most  important  matter  of  principle 
fced  by  the  discussion  was  in  connection 
with  the  provision  of  cross  drains  for  the  roads 
of  Alleghany  County,  Pennsylvania.  We  arc 
bound  to  say  that  the  circumstances  under  which 
such  drains,  spaced  50ft.  apart,  are  likely  to  be 
u-eful  are  seldom  or  never  found  in  practice. 
Even  if  we  suppose  that  the  drains  are  4  ft.  below 
the  surface,  there  are  few  loose  soils  in  which 
such  a  drain  would  command  a  range  of  24  ft., 
and  for  a  compacted  road  bed  covered  by  a 
dense  road  crust  such  a  drain  would  command 
a,  strip  only  a  few  feet  wide.  If  great  road 
engineers  believed  in  putting  drains  across  roads 
at  intervals  20ft.  or  more  apart,  their  practice 
was  in  defiance  of  principles.  As  intercepting 
drains,  in  the  case  of  ,■;  tendency  to  the  formation 
of  water  channels  along  the  road  bed,  cross  drains 
ari  u  leful,  and  individual  cross  drains  at  selected 
spots  may  be  very  useful  indeed,  but  they  should 
be  put  in  each  where  it  is  wanted  and  not  at 
regular  intervals.  Opportunities  for  drawing 
attention  to  detailed  descriptions  of  methods  of 
construction  adopted  in  different  climates  and 
under  various  circumstances  occur  very  frequently  ; 
but  it  is  comparatively  seldom  that  matters  of 
principle  are  explained  and  discussed,  and  in 
the  present  case  the  four  subjects  to  which  we 
have  referred  are  all  of  prime  importance  and 
well     worth     the    careful     consideration     of    road 


For  Technical 
Students. 


The  work  which  has  been 
accomplished  by  the  Imp.  rial 
College  of  Science  and  Tech- 
nology at  South  Kensington,  and  the  well-known 
excellence  of  the  instruction  to  be  obtained  there, 
will  no  doubt  create  an  eager  demand  for  the 
free  places  in  the  college  which  are  about  to  be 
awarded  by  the  London  County  Council.  In 
making  their  announcement,  the  council  point 
out  that  the  instruction  will  be  of  an  advanced 
nature,  and  therefore  only  advanced  students  who 
are  qualified  to  enter  on  the  fourth  year  of  the 
course  should  apply.  There  is  no  restriction  as 
to  income,  but  intending  candidates  must  be 
ordinarily  resident  within  the  area  of  the  adminis- 
trative County  of  London,  and  must  be  students 
who  have  been  in  regular  attendance  at  appro- 
priate courses  of  instruction  for  at  least  two 
sessions.  The  free  places  will  be  awarded  on 
consideration  of  the  past  records  of  the  candidates, 
the  recommendations  of  their  teachers,  the  course 
of  study  which  they  intend  to  follow,  and  gene- 
rally upon  their  fitness  for  advanced  .study  in 
science  as  applied  to  industry.  Candidates  will 
not  be  required  to  undergo  a  written  examination. 
It  is  possible  that  in  special  cases  the  free  places 
may  be  extended  to  two  or  more  years.  The 
council  are  undoubtedly  adopting  a  wise  policy 
in  awarding  these  scholarships  on  the  past  records 
of  the  candidates  and  their  fitness  for  advanced 
technical  work,  rather  than  on  the  result  of  a 
competitive  examination.  It  occurs  to  us  that 
the  offer  may  be  of  interest  to  some  of  our  younger 
readers,  to  whom  we  would  point  out  that  appli- 
cation forms  may  be  obtained  from  the  Education 
Officer,  London  County  Council  Education  Offices, 
Victoria  Embankment,  W.C.,  and  must  be  re- 
turned not  later  than  Saturday,  the  24th  inst. 
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Members  and  Visitors  at  Gerrards  Cross  Meeting. 


\Brake,  Slough. 


The  inauguration  of  a  scheme  of  sewerage  and 
selvage  disposal  at  Gerrards  Cross,  in  the  rural  dis- 
trict of  Eton,  took  place  on  Saturday  last,  and  it  was 
a  happy  idea  on  the  part  of  Mr.  Arthur  Gladwell,  the 
surveyor  to  the  council  and  the  engineer  for  the 
works — upon  which  a  sum  of  some  £28,000  has  been 
expended — to  arrange  for  the  simultaneous  holding  of 
a  meeting  of  the  Institution  of  Municipal  and  County 
Engineers  in  the  picturesque  little  Buckinghamshire 
parish.  It  will  be  realised  that  the  reception  of  the 
institution  involved  no  small  addition  to  the  many  and 
important  duties  which  fell  to  Mr.  Gladwell's  lot  in 
connection  with  the  ceremony,  and  it  says  much  for 
his  capacity  for  organisation  that  the  day's  proceed- 
ings passed  off  with  all  possible  smoothness  and  un- 
deniable success.  It  was  perhaps  regrettable  that  the 
weather  conditions  were  not  of  an  entirely  favourable 
character.  The  inauguration  of  the  new  works  was 
performed  in  a  downpour  of  rain,  which  ceased,  how- 
ever, as  the  three  revolving  distributors  which  form 
part  of  the  scheme  came  into  operation,  permitting 
the  large  company  present  afterwards  to  make  a 
thorough  inspection  of  the  works  without  discom- 
fort. 

The  institution  meeting  was  opened  in  the  morning 
at  the  lo3al  assembly  rooms,  Mr.  R.  J.  Thomas,  the 
president,  occupying  the  chair,  and  others  present 
including  Messrs.  H.  T.  Wakelam  (Middlesex),  vice- 
president,  J.  A.  Webb  (Hendon),  P.  G.  Killick  (Fins- 
bury),  A.  J.  Martin  (Westminster),  C.  Chambers- 
Smith  (Westminster),  A.  Gladwell  (Eton),  J.  H.  Roe- 
buck (Eton),  E.  .1.  Elford  (Southend-on-Sea),  honorary 
district  secretary,  W.  Fairley  (Westminster),  H.  Percy 
Boulnois  (Westminster),  E.  Willis  (Chiswick)  and 
W.  R.  Locke  (Hemel  Hempstead). 

Dr.  J.  H.  Waters,  chairman  of  the  Sanitary  Com- 
mittee of  the  Eton  Rural  District  Council,  expressed 
his  pleasure  in  welcoming  the  members  of  the  insti- 
tution. Such  visits  could  not  but  do  good  all  round. 
The  interchange  of  ideas  in  connection  with  the 
almost  interminable  and  certainly  complex  questions 
connected  with  public  health  administration  were  of 
valje  to  all  concerned,  whether  as  members  of  local 
authorities,  ratepayers,  or  officials.  The  science  of 
civil  engineering,  as  applied  to  the  requirements  of 
communities,  was  an  important  factor  in  connection 
with  the  comfort  and  health  of  individuals,  and  as  a 
medical  man  be  had  always  entertained  a  high 
opinion  of  the  skill  of  municipal  engineers,  who 
as  public  officials  so  well  served  the  various  authori- 
ties for  whom  they  act,  and  who  were  called  on  from 
time  to  time  to  advise  such  authorities  on  matters  of 
importance  in  the  general  scheme  of  Ioca 
government,  and  to  design  and  carry  out  more  or  less 
important  works  for  the  general  good;  who  also  by 
their  high-minded  devotion  to  duty  were  ever  render- 
ing signal  service  to  the  public  at  large.  Their  insti- 
tution, composed  as  it  was  of  members  of  an  im- 
portant and  useful  profession,  had,  he  understood, 
for  o.ie  of  its  principal  objects  the  laudable  one  of 
collecting  and  distributing  among  its  members  such 
information  relating  to  the  practice  of  civil  engineer- 


ing as  applied  to  municipal  work  as  was  at  one  and 
the  same  time  both  instructive  and  useful,  which 
could  not  but  be  of  great  benefit  to  those  they  served. 
It  was  by  visits  such  as  these  that  information  could 
be  most  surely  and  usefully  gained,  although  in  the 
present  instance  it  must  be  admitted  they  were  about 
to  visit  works  of  perhaps  relatively  small  extent  com- 
pared with  works  which  he  had  no  doubt  some  of 
them  had  designed  and  carried  out;  but  it  might  be 
taken  even  in  that  relatively  small  yet  in  itself  im- 
portant scheme  some  details  of  interest  might  be 
found,  and  some  information  of  a  useful  character 
gained.  The  pleasure  he  felt  in  welcoming  the  insti- 
tution was  enhanced  by  the  fact  that  their  president 
was  the  county  surveyor  of  Bucks,  in  which  county 
the  meeting  was  being  held,  and  the  fact  that  it  had 
been  possible  to  arrange  the  meeting  during  Mr. 
Thomas's  presidential  year  was  also  a  source  of  con- 
siderable gratification  to  their  engineer  and  surveyor, 
Mr.  Gladwell. 

The  President,  in  acknowledgment,  said  it  was 
most  gratifying  to  receive  a  welcome  from  the  council. 
Public  officials  did  appreciate  very  keenly  any  direct 
interest  shown  by  their  employers  in  the  work  they 
were  carrying  out,  and  it  was  a  source  of  very  great 
gratification  that  there  were  present  so  many  members 
of  the  Eton  Rural  District  Council  to  welcome  them. 
It  was  a  compliment  not  only  to  their  institution,  but 
to  their  esteemed  colleague  Mr.  Gladwell,  in  the 
inauguration  of  the  work  he  had  carried  out.  In  this 
sort  of  reciprocal  treatment  meted  out  to  surveyors 
public  authorities  never  missed  much.  It  was  always 
desirable  and  expedient  that  councils  and  officials 
should  meet  together  as  often  as  possible,  and  par- 
ticularly in  the  inspection  of  work  carried  out,  because 
very  often  work  described  in  a  board  room  or  council 
chamber  appeared  very  different  from  the  seeing  of 
the  actual  work.  They  would  see  work  carried  out 
that  afternoon  which  would  enlighten  them  in  the 
latest  methods  of  sewage  disposal,  because  if  there 
was  anything  Mr.  Gladwell  was  keen  about  it  was 
in  being  up  to  date  in  any  work  he  carried  out.  The 
members  of  the  institution  would  find  much  to  in- 
terest and  teach  them  in  methods  of  sewage  disposal 
where  the  area  of  land  was  limited  by  £  s.  d. 

The  members  then  proceeded  to  the  sewage  disposal 
works,  which  were  formally  opened  by  Colonel  W.  Le 
Poer  Trench,  c.v.o.,  r.e. 

On  arrival  at  the  works  Dr.  Waters  expressed  bis 
pleasure  in  welcoming  them  to  take  part  in  an  in- 
teresting and,  from  the  public  health  point  oi  view, 
an  important  function,  fraught  with  much  import- 
ance to  the  present  and  future  welfare  of  Gerrards 
Cross.  He  need  not  dilate  on  the  importance  to  a 
community  of  the  provision  of  an  adequate  and  satis- 
factory system  of  sewage  disposal  and  purification. 
It  was  one  of  the  necessities  of  modern  civilisation. 
and  was  of  the  utmost  moment,  not  only  to  the  com- 
fort, but  to  the  health  of  the  individual.  It  was  also 
unnecessary  to  refer  to  the  difficulties  which  the 
Parochial  Sanitary  Committee  of  Gerrards  Cross  had 
had    1o   encounter   in    dealing   with   the    problem     of 
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sewage  disposal  prior  to  and  during  the  inception  of 
this  scheme,  and  to  a  certain  extent  during  its  con- 
struction. But  it  was  a  matter  of  congratulation  that 
the  moment  had  at  last  arrived  when  these  difficul- 
ties  might  fairly  be  said  to  be  at  an  end,  and  it  only 
remained  for  him  to  express  a  sincere  hope  that  the 
scheme  to  be  inaugurated  would  serve  the  purpose 
toi  which  it  had  been  designed,  and  would  for  a  long 
time  to  come  prove  adequate  for  the  work  it  was 
called  on  to  perform. 

Following  Dr.  Waters'  observations,  Mr.  Gladwell 
described  the  works  in  some  detail,  and  expressed  the 
hope  that  the  scheme  would  fulfil  its  mission,  would 
prove  to  be  both  adequate  and  suitable  for  the  pur- 
pose for  which  it  had  been  designed,  and  would  per- 
form its  part  in  the  scheme  of  public  health  adminis- 
tration which  was  so  important  to  the  health  of  com- 
munities. Mr.  Gladwell  paid  a  high  tribute  to  Mr. 
J.  H.  Roebuck,  his  assistant,  who  has  been  associated 
with  him  in  the  capacity  of  resident  engineer  in  the 
construction  of  the  works.  Mr.  Roebuck  had,  he 
mentioned,  been  engaged  with  him  in  the  design  of 
four  and  the  construction  of  three  schemes  of  sewer- 
age and  sewage  disposal,  and  during  that  time  had 
brought  to  bear  upon  his  duties  skill  and  judgment 
of  the  highest  order.  His  services  had,  he  added, 
been  at  all  times  highly  appreciated  by  all  with  whom 
he  had  been  brought  into  contact. 

Colonel  W.  E.  Le  Poer  Trench  then  inaugurated  t lie 
work  by  admitting  the  sewage  to  the  first  bed  for 
treatment,  and  Dr.  Waters  and  Mr.  Hindley  after- 
wards admitted  the  sewage  to  the  second  and  third 
beds  respectively. 


The  meeting  of  the  institution  was  resumed  after 
the  luncheon  proceedings,  under  the  presidency  of 
Mr.  R.  J.  Thomas,  and  consideration  given  to  the 
following  paper:  — 

THE   MAIN    DRAINAGE    OF    GERRARDS    CROSS. 
By  Arthur  Gladwell, 

Engineer  and  Surveyor  to  the  Eton  Rural  District  Council. 

The  parish  of  Gerrards  Cross  forms  one  of  the  nine- 
teen rural  parishes  over  which  the  Eton  Rural  Dis- 
trict Council  exercise  jurisdiction,  and  is  an  entity  of 
recent  creation,  having  been  formed  (in  1896)  a  civil 
parish  by  the  grouping  together  of  parts  of  five  other 
parishes.  The  area  of  the  parish  is  2,116  acres,  and 
it  is  situate  about  3J  miles  N.W.  of  Uxbridge,  4  miles 
S.E.  of  Beaconsfield,  and  18  miles  from  London,  on 
the  London  to  Oxford  main  road. 

The  levels  above  ordnance  datum  of  the  area  now 
provided  with  sewers  vary  from  150  ft.  to  290  ft., 
the  lower  levels  obtaining  along  the  valley  of  the 
Misbourne  river,  while  on  the  higher  levels  is  situate 
the  greater  portion  of  the  sewered  area.  The  geo- 
logical formation  varies  considerably,  and  consists 
for  the  most  part  of  drift  gravel  with  interstratified 
beds  of  sand,  &c,  overlying  the  Woolwich  and 
Reading  beds  of  the  Lower  Eocene,  which  in  places 
outcrop  to  the  surface,  and  which  in  their  turn  over- 
lay the  upper  cretaceous  chalk.  In  other  places  the 
beds  of  gravel  are  of  considerable  thickness,  but  the 
surface  of  the  underlying  clay  being  very  undulating 
(as  is  usually  the  ease  in  areas  contiguous  to  the  edge 
of  the  London  Basin,  as  this  is),  in  many  places  large 
volumes  of  water  lying  in  the  pockets  formed  by  the 
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Percolating  Filters,  Gerrards  Cross  Sewage   Works. 

(Stone's  Distributors.) 
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The  party  then  leturned  to  the  schoolroom,  Ger- 
rards Cross  Common,  where  luncheon  was  served, 
Colonel  Trench  presiding.  Following  luncheon,  a 
number  of  toasts  were  honoured  and  congratulatory 
speeches  made. 

Councillor  S.  J.  Prevobt,  in  proposing  success  to 
the  sewage  scheme,  spoke  of  the  magnificent  way  in 
which  the  work  had  been  carried  out  by  Mr.  Gladwell, 
referring  appreciatively  at  the  same  time  to  the  ser- 
vices rendered  by  the  latter's  assistant,  Mr.  Roebuck, 
as  consulting  engineer. 

Mr.  H.  Percy  Boulnois,  submitting  the  toast  of 
"  The  Eton  Rural  District  Council,"  congratulated  the 
local  authority  on  the  success  of  the  scheme.  There 
appeared  to  have  been  no  waste  of  money.  The  site, 
in  particular,  had  been  well  selected,  its  position 
being  such  that  the  sewage  reached  the  works  entirely 
by  gravitation,  and  the  scheme  was  of  a  capacity  suffi- 
cient to  provide  for  the  needs  of  the  district  for  a 
great  number  of  years. 

Responding  to  the  toast  of  "  The  Institution  of  Muni- 
cipal and  County  Engineers,"  Mr.  R.  J.  Thomas,  the 
president,  said  it  was  an  intense  pleasure  to  the  mem- 
bers of  that  body  to  attend  that  gathering  and  find  one 
of  their  most  honoured  and  respected  members  held  up 
to  general  approbation.  The  works  they  had  seen 
that  day  were  in  every  respect  up  to  date — which  was 
only  what  could  be  expected  from  Mr.  Gladwell,  who 
was  never  standing  still — and  he  congratulated  the 
engineer  on  the  inception,  the  design  and  the  execu- 
tion of  the  scheme. 

A  vote  of  thanks  to  the  chairman  was  proposed  by 
Mr.  S.  J.  Prevost.  Mr.  H.  T.  Wakelarn  (Middlesex) 
seconded,  and  the  proposition  was  adopted. 


surface  undulations  of  the  clay  were  encountered  in 
the  construction  of  the  sewers,  rendering  the  work  at 
times  difficult,  dangerous,  and  relatively  costly. 

It  is  not  unusual,  in  writing  a  descriptive  paper 
such  as  this,  to  include  a  more  or  less  lengthy,  in- 
teresting, and  accurate  reference  to  the  place  and  its 
surroundings,  but  in  this  connection  the  author  does 
not  feel  equal  to  the  task  of  doing  justice  to  such  a 
subject,  but  contents  himself  by  saying  that  the  place 
itself  is  a  gem  of  Nature  in  a  beautiful  setting,  making 
for  health,  and  therefore  joy,  and  lies  surrounded  by 
a  wealth  of  interesting  localities,  such  as  Windsor 
Castle,  Eton  College,  Burnham  Beeches,  Stoke  Poges 
(the  burial  place  of  the  poet  Gray),  Beaconsfield,  The 
Chalfonts  (St.  Peter  and  St.  Giles),  at  the  former  of 
which  places  is  to  be  found  Jordan's  Meeting  House, 
where  William  Penn,  the  founder  of  Pennsylvania, 
lies  buried,  and  at  the  latter  Milton's  cottage,  where 
"  Paradise  Lost "  was  written  at  the  time  the  poet  was 
residing  at  Chalfont  St.  Giles;  many  other  places  of 
deep  interest  to  the  student  both  of  Nature  and 
history  lie  within  easy  distance  of  this  beautiful  and 
interesting  place. 

Ten  years  ago  Gerrards  Cross  was  a  hamlet  of 
about  250  inhabitants,  and  the  population  were  for 
the  most  part  grouped  round  the  beautiful  Common, 
but  in  April,  1906,  the  new  railway  of  the  Great 
Western  and  Great  Central  Joint  Committee  was 
opened  for  traffic,  resulting  in  the  immediate  and 
rapid  development  of  the  place  as  a  residential  area 
of  the  first  order.  Owing  to  the  phenomenal  develop- 
ment of  building  activity,  added  to  the  difficulty  of 
providing  a  suitable  and  sufficient  area  for  the  dis- 
posal of  sewage  from  cesspools,  the  question  oi  the 
provision  of  main  drainage  became  one  of  great  and 
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increasing  urgency,   and.  acting  on  instructions,  the 
author,  in  February.  1910,  presented  a   report  to  the 

council  on  the  whole  question,  which  report  advocated 
ovision  of  a  scheme  of  sewerage  and  sewage 
disposal  at  an  estimated  cost  of  £28,000.  This  r<  port 
was  adopted,  and  the  recommendations  therein  con- 
tained ordered  to  be  carried  out.  The  scheme  i 
prepared  and  submitted  to  the  Local  Government 
Board.  An  inquiry  was  held  by  one  of  their  engineer- 
ing inspectors  on  May  12,  1911.     The  work  w: 

menced  in  November,  1911,  and  is  now  virtual!  ,    

pleted.     The  scheme  is  one  of  gravitation  throughout, 
and  comprises  the  construction  of  about  10  miles  of 
sewers  of  15 in.,  9in.,  and  6in.  diameter  respectively. 
The  design  of  tire  scheme  of  sewers  presented  one  or 
two  points  of  difficulty,  a  recital  of  which  may  not  be 
without  interest.     In  the  first  place,  the  level  of  the 
Amersham  main  road  (along  which  the  15-in.  diameter 
main  outfall  sewer  has  been  constructed)  at  one  point 
recedes    in    a    contrary    direction    to    the    fall    of   the 
sewer:   this  necessitated  the  construction  of  the  out- 
fall sewer  (for  a  distance  of  700  ft.)  above  the  surface 
of  the  roadway.     This  was  accomplished  by  obtaining 
an    easement    from    the    Great    Western    and    Great 
Central  Railways  Joint  Committee,   which  permitted 
of  the  sewer  being  constructed  in  cast-iron  pipes  on 
concrete  piers  at  the  foot  of  the  embankment  under 
the   railway    viaduct   spanning   the    Amersham   main 
road.     In  carrying  out  this  work  it  was  also  nece 
.-lightly  to  alter  the  line  of  road,  which,  by  the  con- 
sent of  the  county  surveyor  (our  esteemed  president), 
complished  at   a  reasonable  cost.     Had   it  not, 
been  possible  to  arrange  the  above  details,  as  shortly 
described,  it  would  have  necessitated  the  construction 
of    this   outfall   sewer    at    a    gradient   of   1    in    1,000, 
whereas  it  is  now  constructed   at  a  gradient-  of   1   in 
600  for  the  whole   of  its  length.     In  this   connection 
it    will   be    appropriate   to   mention   that   this   outfall 
-ewer  is  so  constructed,   both  as  to  its  diameter  and 
gradient,  as  to  terminate  at  a  point  (on  the  Amersham 
main  road)  at  which  the  parish  of  Chalfont  St.  Peter 
(Amersham     rural    district)     adjoins    Gerrards    Cross 
parish,  so  that  if  in  the  future — near  or  remote — the 
duty  devolves  upon  the  Eton  Rural  District  Council 
of  receiving,  conveying,  and  disposing  of  the  sewage 
from  the  above-named  adjoining  parish   of  Chalfont 
St.   Peter,    preparation    for    such    has    already    been 
made.     Another  difficulty  which  presented  itself  was 
consequent  upon  the  fact  that  the  new  railway  inter- 
ii  ted  (by  a  deep  cutting)  the  area  to  be  sewered.    It 
therefore  became  necessary  to  design  a  distinct  gravi- 
tation system  for  the  areas  lying  on  either  side  of  the 
railway,  the  two  systems  joining  at  a  point  on  the 
Amersham  main  road  contiguous  to  the  southern  face 
of  the  railway  viaduct  which  spans  the  road. 

The  depth  of  the  sewers  underground  varies  con- 
siderably, owing  to  the  surface  conformation  of  the 
sewered  area.  The  deepest  cutting  was  30  ft.,  which 
was,  unfortunately,  in  bad  ground,  and  extended  a 
considerable  distance,  but  the  author  is  pleased  to  be 
to  say  that,  owing  to  the  skill  of  the  contractors 
and  the  excellent  body  of  men  in  their  employ,  the. 
entire  work  has  been  carried  through  in  a  most  excel- 
lent manner  without  accident  to  life  or  limb,  for 
which  the  author  is  grateful. 

Reference  has  already  been  made  to  the  difficulty 

rienced  in  disposing  of  the  contents  of  cesspools 

connected    with    the    rapidly    increasing    number    of 

houses  within  the  area,  and  by  the  time  the  work  of 

constructing  the  as  commenced  this  question 

me    one    of     some    complexity  to  the  Parochial 

Committee  of  the  parish,   and  engaged  the 

author's  serious  ation,  with  the  result  that  lie 

ucceeded  in  arranging  that,  so  soon  as  any  length 

ewer  was  completed,  tested  and  passed,  facilities 

should  be  given  to  owners  whose  properties  abutted 

on  the  line  or  lines  of  such  sewers  to  cause  the  drain- 

a   such   properties  to  be  connected  with  the 

ina;  i  i. reparations  for  treating  the  sewage  thus 

.   into  the  si  turn  having  previously 

ii  made  by  adapl  I]  portion  of  the  outfall 

site  as  a.-,  irrigation  area.    The  first  of  such  connec- 

as  made  on  April  22,  1912,  and 

the   total    number   of  pi        i   Les   connected   with   the 

350.     No  difficulty  whatever  has 

:ed  with   thi     volume    of 

the  -mail  area  originally  allocated;  this 

pro  ithor  ho]  iieves,  been 

of  considerable  convi  thi  lents,  and  has 

in  the  direction  of  economy 

in  local  administration. 

Dot,  after  all.  the  design  and  construction  ol 
terns  of  sewers  for  the  conveyance  of  foul  and  effete 


matter  is  only  a  means  to  an  end,  the  end  being  the 
satisfactory  purification  and  disposal  of  t lie  waste  and 
discarded  produi  ts  of  communities  more  or  less  popu- 
lous, and  it  is  in  the  satisfaCta  \   design,  construction, 
and  maintenance  of  works  intended  to  effect  this  con- 
summation that  the  greatest  interest  centres,  and  upon 
which  no  thought  or  study  on  the  part  of  the  public 
health  engineer  can   be  considered   either  misplaced 
or   redundant.      The   subject  of   sewage    purification 
and  disposal  i-  both  a  complex  and  fascinating  one. 
not   only   on   account  of  its  inherent    difficulties,    but 
also  on  account  of  its  extreme  importance  to  the  health 
and  comfort  of  iiie  community,  and   it  is,   therefore. 
to  the  question  of  the  design  of  the  outfall  works  con- 
nected with  this  scheme  that  the  author  would   more 
particularly  call  attention,  albeit  that  h.    so  doing  lie 
may  be  inviting  an  annihilating  criticism  from  those 
of  ins  confreres  who  are  both  more  able  and  who  are 
possessed  of  larger  experience  than  he  can  lay  claim  to 
in  this  connection.    The  site  upon  which  the  outfall 
works  have  been  constructed  has   an   area,  of   about 
12iJ   acres,   and    formed  part  of   the   estate   of   the   late 
Mrs.  Way,  of  Denham-place.     The  subsoil  for  the  most, 
part   consists  of  siliceous  gravel   drift,  and   doubtless 
at  one  time  formed  part  of  the   lagoon   of  the   Mis- 
bourne  river.    The   site  may   be   said  to   be  an  ideal 
one  for  the  purpose  of  the  disposal  of  sewage  effluent, 
and   would  appear   capable  of   absorbing   an   almost 
incalculable  volume  of  such  effluent.     The  irrigation 
area  has  been  levelled  and  prepared  for  the  cultivation 
of  osiers.    The  outfall  works  are  designed  to  effect  the 
purification  of  the  sewage  from  a  population  of  4.500 
persons,  allowing  25  gallons  p>  r  capita  pur  diem,  with 
provision  for  dea.ling  with  a  flow  of  three  times  this 
volume,    the    dry-weather    flow    provided     for   being 
112,500  gallons  per  day  of  twenty-four  hours.       The 
system  of  sewers  is  what  is  now  known  as  the  "partially 
separate"   system,   a  certain  volume  of   storm  water 
from  back  roofs  and  back  yards  being  provided  for. 
The  sewage  on  first  entering  the  works  flows  through 
a  screening  and  recording  chamber  info  a  set  of  six 
(three   coupled    pairs)   detritus   chambers,   which   are 
provided    with    sharply    sloping    floors    designed    to 
encourage    the   deposition    of   the    grosser    suspended 
solids;    these  chambers  are    fitted    with    deep    scum 
boards,  while  in  each  is  fixed  a  valve  for  the  purpose 
of  enabling  sludge  to  be  removed  therefrom  by  gravi- 
tation to  the  sludge  area.    Fixed  weirs  are  also  pro- 
vided at  each  side  of  the  inlet  channel,  over  which 
weirs"  all  sewage  exceeding  in  volume  three  times  the 
dry-weather  flow   automatically  escapes,   and  is  con- 
ducted to  either  or  both  of  two  stand-by  tanks,  which 
are  in  their  turn  connected  with  special  storm-water 
irrigation  areas.    Provision  is  also  made  for  conveying 
any  sludge  deposited  in  these  tanks    to    the    sludge 
lagoons. 

From  the  detritus  chambers  the  sewage  flows  to  a 
set  of  three  continuous-flow  liquefying  tanks,  the  total 
capacity  of  which  equals  the  daily  dry-weather  flow 
(112.500  gallons)  to  be  treated.  The  effluent  from  the 
tanks  will  pass  into  the  three  measuring  or  dosing 
chambers  which  will  be  controlled  by  automatic 
dosing  and  recording  gear;  these  dosing  chambers 
have  a  greater  depth  than  that  necessary  to  contain 
the  measured  volume  of  effluent  comprising  each  dis- 
charge to  the  spreaders;  this  provision  is  made  with 
a  view  of  arresting  suspended  solids  which  may  be 
carried  by  the  effluent  leaving  the  tanks,  such  solids, 
in  the  form  of  sludge,  being  easily  valved  off  to  the 
sludge  area.  The  aerobic  bacteria  I  •■d:\.  three  in 
number,  have  each  a  diameter  of  65  ft.,  with  a.  central 
annular  opening  9  ft.  in  diameter,  and  a  depth  of 
filtering  material  of  4£  ft.,  and  are  designed  to  treat  the 
total  volume  of  the  dry-weather  flow  a  I  I  he  i  ;ite  of  70 
gallons  per  cubic  yard  per  twenty-four  hours.  From 
the  bacteria  beds  the  effluent  flows  into  a  -  I  oi  humii 
tanks,  the  capacity  of  which  equals  oiie-1  w  e!  ftb  the 
eather  flow.  After  passing  through  the  humus 
tanks  tin;  effluent  i-  conveyed  by  means  of  stoni  ware 
pipe  carriers  to  the  various  seel  ions  of  tiie  in,' 
area,  where,  owing  to  the  porous  nature  of  the  -oil. 
h    ,\  ill  be  readily  absorbed. 

DISCUSSION  OF  Ml!.  GLADWBLL'S  PAPER. 

Mr.  R.  Willis  (Ohiswick)  said  lie  wa  sure  be  would 
be  voicing  the  wishes  of  the  whole  of  tin  member: 
pre  eni ,  and  particularly  11k-  man!y  i  i  iters,  if  before 
opening  the  discussion  on  the  p  ipei    lie  prop! 

lance  of  a  hearty  vote  of  thank:  Lo  Mr.  (iladwell. 
eoi  only  for  what  he  had  shown  them  that  day.  but 
[or  the  excellent  description  of  the  work.-  which  he 

bad    provided   them    with.      The    pail     which    Mr.    Roe- 
bucl  tant   to    Mr.    dladwell.    bad    taken    in    the 
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carrying  mil  of  the  scheme  had  Keen  very  fully 
acknowledged  by  tin-  hitter.  In  regard  to  thai  lie 
was  sure  they  all  owed  a  great  ileal  to  their  assistants, 
and  unless  they  had  their  loyal  and  lieartj  co-opera- 
tion they  could  nol  do  Iheir  work  so  well  for  the 
benefit  of  local  authorities.  The  site  of  the  work: 
appeared  to  him  to  have  Keen  excellentlj  chosen.  The 
difficulties  of  drainage  were  great  in  many  towns, 
and  there  had  probable  been  difficulties  to  contend 
with  even  at  Gerrards  Cross,  bul  Mr.  Gladwell  had 
succeeded  in  carrying  oul  a  Complete  gravitation 
scheme,  thereby  saving  great  expense  of  pumping 
plant  and  its  maintenance  in  the  future,  n  it  was 
possible  to  have  a  complete  gravitation  scheme  they 
accomplished  a  great  deal.  Thej  had  in  the  site  one 
especially  suitable  for  .-.wage  disposal.  They  had  a 
locality  where  the  levels  where  the  sewage  was  de- 
ceived were  considerably  above  where  the  sewage  was 
passed  into  the  river,  and  those  levels  had  hern 
utilised  to  the  utmost  in  the  design  of  the  scheme. 
Of  course,  Mr.  Gladwell  was  fortunate  in  having  a 
variation  in  level  of  over  uu  ft.  over  the  whole  di 
trict.  In  ChisWick  there  was  not  a  variation  oi  30  ft. 
over  the  whole  area,  and  in  some  parts  they  were 
actually  below  the  levels  of  the  h  ghe  I  spring  tides. 
Another  point  was  thai  the  tanks,  filter-beds,  and 
chambers  in  the  Gerrards  Cress  works  were  all 
arranged  in  triplicate.  They  all  as  far  as  possible 
arranged  these  in  duplicate,  but.  it  was  always  bettjei 
where  possible  to  arrange  these  mailers  in  triplicate. 
The  works  generally  were  practically  automatic,  and 
in  that  respect  their  cost  of  maintenance  would  be 
very  I  >w  in  the  future,  and  he  congratulated  Mr. 
Gladwell  and  his  assistant  as  well  as  the  local  autho- 
rity on   the  success  of  the   scheme. 

Mr.  II.  I'mtcY  BOULNOIS  (Westminster),  seconding 
the  vote  of  thanks,  said  it  was  almost  a  pitj  thai 
the  works  were  so  good,  because  they  could  not  have 
any  oi  that  annihilating  criticism  which  Mr.  Gladwell 
-poke  of;  but  there  could  he  no  criticism  ol  these 
works,  and  he  would  tell  them  why— they  had  passed 
the  Local  Government  Board.  If  these  works  had 
been  open  to  criticism  the  officers  of  the  Local  Govern- 
ment Board  would  already  have  done  their  duty,  lie 
must  coot.'--  he  was  struck  with  the  apparent  sim- 
plicity of  the  works,  and,  alter  all,  that  was  the 
greal  thing  to  achieve.  Simplicity  was  the  most  dilli 
cull  thing  Iii  science  and  art,  and  these  works,  bom 
their  very  simplicity,  struck  him  as  being  a-  perfect 
as  -neb  works  could  he.  These  works  were  perfectly 
up  to  date.  They  were  designed  for  the  treatment  oi 
a  medium  strength  sewage.  He  would  like  to  ask 
Mr.  Gladwell  how  he  got  the  Local  Government  Board 
to  approve  that  strength  when  Hie  qualitj  of  the 
strength  was  unknown.  Air.  Gladwell  estimate, I  that 
'2'i  gallons  a  day  would  give  him  a  medium-strength 
sewage,  bul  how  was  it  the  Local  Government  Board 
allowed  that,  and  did  not  insist  upon  the  Strong- 
sewage  formula:-'  It  was  a  very  important  point,  be 
cause  in  designing  sewage  disposal  works  the  crux 
of  the  whole  thing  was  "what  is  the  strength  of  the 
sewage  r  "  Then  what  was  the  character  of  the  land  ? 
Was  it  light  subsoil  or  sand,  or  what  was  it  on  which 
he  passed  the  efflui  nl  ?  He  would  Like  to  know  the 
name  oi  the  stream  into  which  the  effluent  flowed, 
and  whether  it  was  a  tributary  of  the  Thames.  With 
reference  to  the  deep  sewers  of  30ft.,  he  wished  to 
know  whether  these  were  simply  outfall  sewers  or 
sewers  to  which  houses  had  to  be  connected.  If  so,  a 
subsidiary  sewer  of  less  depth  would  have  to  be  laid. 
Then  who  constructed  the  sprinklers?  They  seemed 
to  be  very  remarkably  good  in  design.  He  believed 
they  were  Stone's  sprinklers;  they  seemed  to  be  very 
flexible,  for  he  had  noticed  them  turning  by  the  action 
of  the  wind,  which  showed  that  they  were  extremely 
delicate  and  performing  their  duty  exceedingly  well. 
It  was,  a  domestic  sewage  at  the  present  moment,  but 
if  Gerrards  Cross  went  ahead  was  it  not  possible 
that  in  the  future  they  would  have  manufactories — 
say  a  big  brewery— and  they  knew  how  difficult  it  was 
to  treat  brewery  wastes. 

Mr.  W.  R.  Locke  (Hemel  Hempstead)  asked  if  Mr. 
Gladwell  thought  it  was  necessary  to  have  humus 
tanks  when  he  was  putting  the  effluent  on  the  land. 
In  his  own  district  they  had  a  fall  from  500  ft.  to  250  ft., 
and  they  had  to  pump  up  all  the  sewage  between 
200ft.  and  300ft.  through  1  mile  of  rising  main.  He 
would  like  to  congratulate  Mr.  Gladwell  on  having 
been  able  to  get  the  money  to  deal  with  his  scheme 
in  the  way  in  which  tie  had  done. 

Mr.  J.  A.  Webb  (Hendon)  put  a  question  as  to  the 
nature  of  the  bearings  in  the  heads  of  the  sprinklers. 
If  Mr.  Gladwell  had    ball-bearings  at   the  bottom   as 


well    as    ai    the   top    he   had    an    excellent    idea,    and 

1   thai  would  nol  be  an  expense  in  upkeep.    Then  he 

would   like    to   know    whether   Mr.   Gladwell    had   used 

any  special  pipe-  in  his  deep  sewer  work    where  lie 

had  to  contend  with  water.  He  wished  to  a-k  whether 
iron   Or  double   steel    pipes   were  put  in    the  deep   work. 

Another  point  he  would  congratulate  Mr.  Gl;  Iwell 
upon  was  the  additional  humus  tank.  Engineers  who 
had  to  deal  with  sewage  where  fchej  had  to  discharge 
into  streams  which  were  made  up  with  eitliiem  [rot 
farms  knew  the  value  of  this  additional  humus  tank, 
lb-  would  ask  Mr.  Gladwell  to  consider  whether  it 
would  be  advisable  with  the  scum  boards  to  do 
iiwaj  with  the  open  ends,  and  thus  prevent  any 
po  tble  wash  of  the  humus.  The  boards  were 
there  to  retain  the  humus  at  the  bottom,  and  allow 
the   liquid   to  How  over   the   top,   but  with   the  open 

ends    it,    would    tend    to    scour. 

Mr.  A.  .1.  Martin  (Westminster)  was  not  at  all  sure 
whether  he  would  not  be  expected  to  sit  there  on  a 
penitent  torui  in  a  white  sheet,  and  carrying  a  candle, 
beeau  e  his  last  appearance  there  was  for  the  pur- 
pose  ol    opposing   the    scheme.     In   justice    to    himself 

he    must   plead  that    he   did    not   say   a,    word    a 

the  scheme.  It  struck  him  as  an  e  cellenl  scheme. 
With  regard  to  the  scheme,  one  of  the  points  which 
struck  him  was  the  excessive  depth  of  some  of  the 
sewers,     lie  did  nol  envy  Mr.  Gladwell  having  to  lay 

-ewers  30  ft.  deep  in  a  waterlogged  soil,  but  he  seemed 
to    have    got    through    it,    and    having     been     there     to 

oppose  him  he  w  on  Id  like  to  congratulate  him  on  carry- 
ing it.  to  a  successful  issue,  n  reflected  the  greatest 
eredil  upon  everybody.  With  regard  to  the  disposal 
wanks  he  would  like  to  echo  what  Mr.  Boulnois  had 
said  as  to  their  efficiencj  and  simplicity.  As  Ear  as 
one  could  see  they  were  well  designed  and  thon  ighl 
well  executed,  and  he  had  no  doubt  whatever  they 
would  do  all  that  could  be  expected  of  sewage  works. 
Mr.  Gladwell  was  to  be  congratulated  upon  the  excel- 
lent site  -excellent  in  alio.;,  in:  the  sewage  to  be  car- 
ried there  by  gravitation,  and  excellent  in  the  soil, 
with  the  result  that  the  effluent  would  satisfy  the 
Thames  < 'onsen  ancy  Board.  The  C0S1  Oi  £28,000  was 
not  a  trifle  even  for  a  prosperous  and  progressive  dis- 
trict like  Gerrards  Cross.  He  woi  Id  Like  to  quote 
a  reminiscence  of  Sir  Charles  Cameron,  who,  entering 
a  compartment  of  a  railway  train  in  which  then 
a  .0110':  couple,  noticed  their  cheerful  looks  vanish 
as  he  went  iii.  \\  hen  they  emerged  from  a  long  tunnel 
Sir  Charles,  addressing  the  young  man,  said.  "  Do  you 
know  that,  thai  tunnel  cost  to  build  £260,000?"  "All 
I  can  Say,"  replied  the  young  man,  "is  this  thai,  it 
is  worth  every  penny  of  the  money."  He  thought  he 
could  say  that,  if  tliese  works  cost  £28,000,  or  even 
alter  an  eloquent  exchange  of  views  £30,000,  they 
were  worth  every  penny  oi  the  money.  The  i 
this  schemi  was  the  first  cost,  and  they  would  he 
tree  from  the  upkeep  of  a  heavy  recurring  expenditure 
In  working  expenses. 

Mr.  W.  E.  Eavks  (Uxbridge)  said  that,  like  .Mr. 
Martin,  he  was  an  opponent  of  the  scheme  to,  a  neigh- 
bouring landowner.  lie  could  only  say.  as  Ear  ■  oni 
could  see— apart  from  the  position  of  the  di  posal 
works  geographically,  which  he  did  not  care 
agent  of  that  landowner — that,  the  site  was  excellent 
and  suitable. 

The  vote  of  thanks  was  passed. 

Mr.  Gladwell,  in  reply,  said  he  had  to  e 
gratification  that  Air.  Willis,  with  his  wide  knowledge 
of  sewage  disposal  matters,  had  let  him  off  so  lightly. 
and  contented  himself,  as  he  had  done,  with  □ 
proposing  the  vote  of  thanks.  He  was  grateful  to 
Mr.  Boulnois  tor  having  seconded  the  vote,  lor  it,  gave 
him  the  opportunity  of  refreshing  his  (Mr.  Boulnois') 
memory  on  one  point.  Mr.  Boulnois  had  asked  on 
what  basis  he  had  arrived  at  his  estimate  of  the 
Strength  of  the  sewage  with  which  the  new  works 
would  have  to  deal.  He  (the  speaker)  perfectly  well 
remembered  on  a  certain  occasion— one  of  many — when 
Mr.  Boulnois  was  at  the  Local  Government  Board 
calling  on  him  at  his  office  and  referring  to  that  very 
subject.  Mr.  Boulnois  unlocked  a  drawer  and  pro- 
duced the  information  which  he  had  asked  for  that 
day — (laughter) — and  he  (Mr.  Gladwell)  had  worked 
on  the  basis  of  that  information  with  the  greate  I 
advantage.  Of  course,  he  did  not  remember  it  ;  he 
would  not  have  the  time  to  remember,  if  he  lived  to 
be  MX),  all  the  kind  actions  he  had  done  for  members 
of  the  municipal  engineering  profession.  Cla 
tion  of  the  sewage  with  which  he  had  to  ileal  into 
strong,  medium  or  weak  seemed,  after  what  h 
told,  more  or  less  a  matter  of  guesswork,  and  -up- 
plied  him  with  food  for  considerable  thought.     Having 
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regard  to  the  local  conditions,  and  to  the  fact  that 
the  houses  in  the  district  were,  generally  speaking, 
large  ones,  containing  one  or  two  baths,  he  decided 
that  the  sewage  could  not  be  weak.  On  the  other 
hand,  there  were  no  trade  effluents  to  be  treated,  so 
it  could  not  be  strong;  ergo  it  must  be  medium,  and 
following  the  line  of  least  resistance,  he  resolved  that 
it  must  be  medium. 

Mr.   Boulnois:    How    did    you    satisfy    the    Local 
Government  Board  inspector  ? 

Mr.  Gladwell  said  he  could  only  assume  that  the 
Local  Government  Board  and  their  inspector  were 
satisfied,  having  regard  to  the  fact  that  the  works  were 
now  in  operation.  As  regarded  the  deep  sewers,  that 
was  one  of  the  points  of  discussion  between  the  engi- 
neering staff  and  himself,  and  as  a  result  of  the  inter- 
views which  took  place  he  decided  that  where  any 
sewer  was  more  than  10  ft.  below  ground  he  would 
either  bring  up  the  connections  to  the  different  pro- 
perties from  the  depth  of  the  sewer  or  alternatively 
make  a  subsidiary  sewer.  He  had  adopted  both  those 
alternatives.  Where  it  was  cheaper  to  bring  up  each 
connection  from  the  main  sewer  to  the  curtilage  of 
the  property  that  system  had  been  adopted,  so  that 
no  owner  of  property  had  any  occasion  to  go  deeper 
than  10  ft.  into  the  ground  for  his  connection.  As 
to  the  spreaders,  those  certainly  worked  very  well; 
they  were  of  the  Stone  type,  and  were  fitted  with  c.  -m- 
pensating  arms,  which  provided  that  when  the  flow 
from  the  measuring  chambers  commenced  the  whole 
of  the  arms  came  into  operation,  but  that  when  the 
head  of  effluent  went  below  a  certain  point  the  two 
compensating  arms  went  out  of  action,  leaving  the 
work  to  be  done  by  the  others.  That  ensured  that 
the  spreaders  would  revolve  with  a  low  head  of  sewage. 
He  trusted  that  Mr.  Boulnois'  prognostication  j;i  re- 
gard to  brewery  refuse  would  never  come  true,  for 
that  was  one  of  the  most  difficult  and  refractory  de- 
scriptions of  sewages  that  one  could  be  called  upon 
to  deal  with.  As  to  Mr.  Locke's  remarks,  the  humus 
tanks  might  be  considered  by  some  engineers  to  be 
somewhat  redundant;  he  (the  speaker)  did  not  think 
so.  It  appeared  to  be  a  playful  habit  of  the  humus 
they  had  to  deal  with  to  spread  itself  as  a  sort  of 
film  over  the  land  and  destroy  the  value  of  the  latter, 
and  he  thought  it  best  to  be  on  the  safe  side  and 
ensure  that  the  effluent  should  have  the  best  possible 
chance  of  being  irrigated  by  the  land  over  which  it 
flowed.  Mr.  Boulnois  had  said  that  he  (Mr.  Gladwell) 
did  not  appear  to  have  called  attention  to  the  quality 
of  the  land  over  which  they  were  distributing  the 
effluent,  but  he  would  point  out  that  he  had  done 
so  at  considerable  length  in  his  paper.  The  land 
formed  part  of  the  lagoon  of  the  old  river  Misbourne, 
which  was  now  being  restricted  in  its  capacity  for 
mischief  by  being  confined  to  a  sort  of  channel.  The 
character  of  the  land  was  that  of  alluvian  drift,  free 
gravel,  and  when  he  told  them  that  in  the  relatively 
small  excavation  which  had  been  undertaken  they  had 
obtained  probably  4,000  cub.  yds.  of  excellent  washed 
ballast  for  concrete  used  in  the  works,  he  thought  it 
would  be  sufficient  to  convince  them  that  the  site  was 
an  ideal  one  for  the  irrigation  of  sewage.  He  could 
assure  Mr.  Webb  that  the  weight  to  be  sustained  by 
the  sprinklers  was  distributed  on  four  ball  races— two 
at  the  head  and  two  at  the  foot,  side  rollers  governing 
the  oscillation  of  the  sprinklers.  That  accounted  for 
the  exceedingly  easy  manner  in  which  they  com- 
menced to  work  that  day,  and  no  doubt  the  movement 
would  improve  as  they  settled  clown  to  work.  He  had 
thought  that  Mr.  Webb  was  going  to  refer  to  the  white 
tiles  which  they  had  made  use  of  in  the  work,  and 
which,  as  the  resultant  effluent  flowed  over  them, 
were  useful  in  enabling  one  to  observe  the  clearness 
of  the  water.  Mr.  Webb  had  once  criticised  the  use 
of  white  tiles  on  the  ground  of  their  liability  to  be 
affected  by  frost  and  the  glaze  coming  off,  but  so  far 
that  had  not  happened.  But  they  could  all  learn  from 
one  another.  At  Mr.  Webb's  works  one  day  he  saw 
a  now  revolving  spreader  with  a  weather  vane  fixed 
on  it,  and  the  vane  was  revolving  with  the  spreader. 
(Laughter.)  He  would  rather  have  his  white  tiles 
[r.  Webb's  weather  vane.  He  had  heard  that 
'•her  vane  had  since  been  dismantled,  but  he 
had  ,,ot  discarded  his  white  tiles.  (Renewed  laughter.) 
Mr.  Webb  had  also  referred  to  the  scum  boards  in 
the  humus  tanks.  One  lived  and  learned,  and  to  a 
certain  extent  these  hurnus  tanks— as  all  humus  tanks 
ore  more  or  less  experimental.  They  wanted 
to  arrive  at  a  certain  result,  but  if,  as  Mr.  Webb  sug- 
gested, by  the  cutting  of  a  few  holes  in  the  boards 
ii"-  desired  results  could  be  obtained  they  would  be 
'•ni,  but  not  until  he  had  satisfied  himseli  thai   tin 


present  arrangements  were  a  failure.  The  river  Mis- 
bourne  was  a  tributary  of  the  Thames,  passing  first 
into  the  Colne,  but  as  he  did  not  intend  for  many 
years  to  send  any  effluent  into  the  Thames  he  did  not 
think  the  Thames  Conservancy  officials  would  be  un- 
duly concerned  with  the  quality  of  their  effluent;  but 
if  ever  they  were  he  hoped  to  be  able  to  deliver  it 
as  pure  as  was  done  at  Burnham  and  Iver.  As  to  the 
vote  which  had  been  proposed,  he  required  no  thanks, 
for,  like  his  brother  engineers,  he  loved  his  work.  He 
found  the  subject  of  sewage  disposal  a  most  fascinating 
one,  and  was  prepared  to  undertake  any  amount  of 
research  if  he  could  only  attain  results.  One  man 
might  get  a  little  bit  in  front  of  another,  but  others 
could  soon  follow  up,  for  engineers  were  all  good 
copyists.  If  the  science  of  sewage  disposal  could  be 
in  any  way  advanced,  and  if,  by  a  meeting  of  that 
kind,  any  information  could  be  afforded  either  to  the 
institution  or  members  of  local  authorities  the  day 
would  not  have  been  wasted. 

Mr.  Webb  said  he  would  be  glad  to  have  an  answer 
to  his  question  as  to  the  pipes  used  in  the  work, 
and  to  know  whether,  owing  to  the  difficult  nature 
of  any  part  of  the  ground,  he  was  obliged  to  leave 
in  any  large  quantity  of  timbering. 

Mr.  Gladwell  said  the  pipes  he  used,  except  in 
shallow  places  where  it  was  necessary  to  employ  cast- 
iron  ones,  were  entirely  composed  of  Dorsetshire  clay. 
The  joints  used  in  the  deeper  waterlogged  areas  were 
Hassall's  double-lined  joints.  Wherever  it  was  pos- 
sible to  avoid  the  extia  expense  of  using  those,  the 
joints  had  been  made  with  a  ring  of  gaskin,  followed 
by  a  fillet  of  cement.  He  looked  upon  that  as  a  very 
good  joint;  although  in  many  instances  the  saturation 
limit  of  the  subsoil  water  was  8  ft.  or  10  ft.  above 
the  invert  of  their  joints,  he  could  not  say  that  the 
leakage  into  the  sewers  was  at  all  appreciable.  In 
connection  with  some  of  the  deep  cuttings  approxi- 
mating 20  ft.  or  30  ft.  he  found  it  necessary  tor  the 
safety  of  the  workmen  and  the  roads  and  adjoining 
property  to  leave  in  a  considerable  amount  of  timber, 
but  by  a  clause  which  he  had  added  to  the  contract 
that  was  paid  for  at  the  rate  of  Is.  6d.  per  cube  foot. 
Timber,  of  course,  cost  more  than  that,  and  the 
arrangement  was  consequently  not  a  profitable  one 
for  the  contractors.  He  regretted  that,  but  at  the 
same  time  he  had  to  safeguard  the  interests  of  the 
local  authority  in  the  matter. 

SEWAGE  APPARATUS  AT  GERRARDS  CROSS. 

The  three  recording  or  measuring  chambers  in  the 
new  works  at  Gerrards  Cross  are  arranged  to  be  dis- 
charged by  special  machinery  designed  and  patented 
by  Messrs.  J.  Stone  &  Co.,  Limited,  engineers,  Dept- 
ford,  S.L.  This  apparatus  comprises  a  main  auto- 
mechanical  low-draught  dosing  syphon,  an  auxiliary 
syphon,  a  cut-off  valve,  and  a  counter.  A  fixed  volume 
is  delivered  per  dose  owing  to  the  cut-off  valve  closing 
the  inlet  directly  the  tank  discharges.  When  the 
sewage  falls  to  the  bottom  water  line  the  discharge 
ceases,  and  the  inlet  is  automatically  opened.  The 
counter  registers  each  discharge,  thus  converting  the 
tank  into  a  meter,  so  that  the  volume  of  sewage 
treated  may  be  determined  at  all  times.  In  this 
manner  the  sewage  is  discharged  in  measured  quanti- 
ties at  regular  intervals.  The  action  of  this  apparatus 
is  positive,  no  hydraulic  head  being  lost  in  its  appli- 
cation, and  owing  to  the  comparatively  small  number 
of  moving  parts,  it  is  not  liable  to  derangement. 

The  three  percolating  filters  are  formed  of  hard 
burnt  vitrified  furnace  clinker  supplied  by  Mr. 
Frank  Keep,  and  are  automatically  operated  by 
J.  Stone  &  Co.'s  latest  improved  patent  revolv- 
ing syphonic  distributors,  each  65-ft.  diameter, 
as  stated  in  Mr.  Gladwell's  paper.  They  uniformly 
distribute  from  90  gallons  to  560  gallons  per  super,  yard 
per  twenty-four  hours,  and  are  adapted  for  erection 
on  a  concrete  base.  The  makers  claim  that  their  de- 
sign and  construction  are  such  that  friction  has  been 
almost  entirely  eliminated. 

Broadly  described,  the  fixed  parts  of  the  distributor 
consist  of  a  massive  central  column,  surrounded  by  a 
stationary  cylinder  which  is  connected  to  the  supply 
pipe.  The  revolving  parts  comprise  a  patent  "Over- 
draw" syphon,  the  annular  ascending  leg  of  which 
rotates  between  the  stationary  cylinder  and  central 
column,  and  is  common  to  four  syphon  bends  to  which 
the  distributing  arms  are  attached,  and  supported  from 
two  patent  steel  ball  races  at  the  top  of  the  column. 
and  guided  by  a  Stone's  patent  bronze  bearing,  fitted 
with  phosphor-bronze  balls  at  the  bottom  of  the 
ascending  syphon  leg.  The  two  driving  arms  arc 
accurately  perforated  on  the  "  hit-and-miss  "  principle, 
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so  as  uniformly  to  distribute  90  gallons  per  super,  yard 
pej  twenty-four  hours;   while  two  compensating  arms 

(perforated  as  mentioned  above)  with  overflow  bends 
automatically  come  into  operation  with  a  sewage  flow 
oi  from  90  gallons  to  560  gallons  per  super,  yard  per 
twenty-lour  hours.  By  this  means  considerable  lati- 
tude is  provided  for  dealing  with  various  flows.  The 
same  liquid  head  is  maintained  on  the  distributing 
arms  as  in  the  dosing  tank.  It  is  claimed  to  be  im- 
possible for  these  distributors  to  flood,  as  the  lop  of 
the  stationary  cylinder,  from  which  they  draw  their 
supply,  is  well  above  the  top  water  level  of  the  supply 
tank.  A  speed  of  4.V  revolutions  per  minute  is  easily 
maintained,  which  shows  an  ample  margin  of  power 
for  wind  resistance.  The  design  is  very  massive,  and 
the  details,  particularly  the  patent  "Overdraw" 
syphon,  the  patent  bearings — which  may  be  removed 
and  inspected  without  dismantling— the  distributor, 
the  correct  disposition  of  metal  to  take  all  stresses,  the 
automatic  adjustment  to  the  ever  varying  sewage  flow, 
the  utilisation  of  the  full  liquid  head  for  driving,  the 
absence  of  friction,  the  avoidance  of  complicated 
mechanism,  the  accessibility  of  parts,  the  effective 
grouping  and  combination  of  mechanism  best  adapted 
for  this  particular  class  of  work,  together  with  easy 
means  of  manipulation,  should  certainly  render  this 
distributor  immune  from  breakdown,  fracture  of  parts 
or  excessive  wear. 


We  are  asked  to  mention  that  copies  of  the  group 
reproduced  on  p.  690  can  be  obtained  from  Mr.  Geo. 
II.  A.  Drake.  47  High»street,  Slough,  juice  3s.  fid. 


PUBLIC   WORK    IN   ST.    AUSTELL. 


SURVEYOR'S  ANNUAL  REPORT. 

Mr.  E.  D.  Groves,  m.inst.m.  and  co.e..  surveyor  to 
the  St.  Austell  (Cornwall)  Urban  District  Council,  last 
year  prepared  a  scheme  for  the  main  drainage  of  the 
western  part  of  thai  town,  and  this  was  adopted  and 
carried  out,  with  the  exception  of  one  short  length. 
dining  the  summer.  The  remaining  length  was  to  be 
completed  early  this  year.  By  the  carrying  out  of 
this  scheme  the  discharge  of  the  drainage  ol  this 
district  into  open  leats  has  been  discontinued.  Mr. 
Groves  mentions  that  there  are  sewers  in  other  parts 
of  the  town  that  will  require  attention. 

In  his  annual  report  Mr.  Groves  states  that  plans 
for  seventeen  new  buildings  were  approved  by  the 
council. 

In  regard  to  public  lighting,  the  report  states  that 
lamps  are  fixed  at  120  different  positions  within  the 
district. 

WATER    SUPPLY. 

Throughout  the  year  a  constant  supply  was  main- 
tained, but  owing  to  the  exceptional  rainfall,  com- 
parisons with  the  dry  season  of  the  previous  year 
were  difficult.  Notwithstanding  the  wet  season  and 
the  consequent  increase  in  the  yield  in  the  springs 
during  portions  of  the  year,  the  work  of  waste  detec- 
tion was  vigorously  carried  out,  with  the  result  that 
the  consumption  per  head  of  population  was  reduced 
by  17  gallons  per  head  per  diem. 

The  employment  of  a  water  inspector  for  the  months 
of  July,  August  and  September  had  very  good  results. 
The  work  of  house-to-house  inspection  of  all  fittings 
helped  to  keep  the  percentage  of  wastage  at  a  low 
fig  are.  This  was  fully  illustrated  in  the  month  of 
October,  when  the  inspections  had  been  stopped,  by 
an  increase  in  the  consumption  of  10  gallons  per  head 
per  diem.  Mr.  Groves  remarks:  "For  a  wet  season 
the  rate  of  consumption  was  too  high,  and  I  consider 
that  it  may  be  accounted  for  to  a  certain  extent  owing 
to  the  large  proportion  of  old  fittings  that  exist,  which 
continually  get  out  of  order  and  leak.  Provision 
should  be  made  for  the  continuation  of  the  house-to- 
house,  inspection  next  summer,  and  should  repairs 
not  be  done  after  reasonable  notice  has  been  given 
proceedings  should  be  taken."  The  total  rainfall  for 
1911  was  42-20  in. 


TRADES  UNIONISM    FOR  PROFESSIONS. 


Saskatchewan  Roads.  —  For  roads  and  bridges 
£400.000  is  to  be  spent  by  the  Highways  Commission 
of  the  Provincial  Government  in  the  province  of 
Saskatchewan  during  the  coming  summer.  It  is  ex- 
pected that  between  thirty  and  forty  steel-frame 
bridges,  with  concrete  piers,  and  between  300  and  400 
wooden-trestle  bridges  will  be  built. 


By   A.   B.   Howes, 
Barrister-at-Law. 

[We  make  the  following  extracts  from  a  long  and 
interesting  paper  which  Mr.  Howes  read  on  Monday 
evening  last  at  a  meeting  of  the  Quantity  Surveyor.-' 
Association.] 

In  the  study  of  the  history  of  commerce,  trade  and 
manufacture,  we  find  that  at  an  early  period  the  ad- 
vantage of  dividing  labour  into  special  and  distinct 
branches  was  realised,  and  as  civilisation  progressed 
the  adoption  of  this  principle  became  one  of  its  dis- 
hing features,  and  in  many  ways  tended  to 
its  advancement.  ...  In  course  of  time,  as  trades 
;  ■  and  distinct  from  tie  another,  we 
G  -I  on  the  pari  ol  the  members  of  each  trade,  an 
increasing  tendency  to  unite  for  the  purpose  of  con- 
trolling their  particular  trade.  .  .  . 

Although  it  is  rather  a  contradictory  use  of  the  word, 
we  find  that  in  the  past  unions  among  members  of 
a  particular  profession  were,  in  certain  casi  recog- 
nised by  the  Legislature,  and  were  given  statutory 
control  over  the  members  of  that  profession.  .  .  . 

With  the  exception  of  the  medical  and  legal  pro- 
fessions, it  is  noticeable  that  all  these  unions  are  oi 
comparatively  recent  origin.  Another  remarkable  cir- 
cumstance is  that  in  each  case  where  statutory  recog- 
nition has  been  obtained;  it  has  been  achieved  by  the 
efforts  of  the  members  of  the  particular  profession, 
and  is  not  due  in  the  first  instance  to  Parliament. 

That  registration  is  the  outcome  of  modern  require- 
ments is  abundantly  shown  by  the  action  of  the 
Colonies  in  requiring  the  registration  of  professions 
which  in  the  Old  Country  can  be  carried  on  l>  at 
one,  although  in  all  probability  before  mam 
have  elapsed  this  wise  rule  will  be  general  here  as 
well. 

The  demand  for  registration  is  no  doubt  occasioned 
in  some  degree  by  increased  competition  among  pro- 
fessional men  and  the  higher  standard  of  efficiency 
required  in  those  unions  which  hold  examinations 
prior  to  the  admission  of  members.  It  is  to  be  ob- 
served that,  where  registration  is  compulsory,  the 
serving  of  proper  articles  of  apprenticeship  is  obliga- 
tory, and  has  much  to  recommend  it. 

To  summarise,  the  advantages  of  registration  appear 
to  be  these :  — 

The  standardisation  of  the  qualification  of  mem- 
bers, at  all  events  as  regards  a  minimum  qualifi- 
cation. 
Powers  of  discipline  over  the  members  in  regard 
to  their  professional  conduct;  powers  which  are 
especially  effective  where  such  conduct  is  not 
within  the  purview  of  the  law. 
Regulation  of  fees  paid  to  members  of  the  profes 

sion. 
A  closer  union  in  the  profession  by  reason  of  these 

three  principal  advantages. 
A  general  uplifting  of  the  tone  and  character  of 
the  profession   by  reason  of  its  recognised  dis- 
ciplinary organisation. 
A  detailed  analysis  of  these  advantages  would  take 
too  long,  and  some  points  are  obviously  open  to  dis- 
cussion.   For  example,  in  a  newly  organised  profession 
the  question  of  advertising  would  require  to  be  very 
carefully  dealt  with.     It  is  probable  that  the  objec- 
tion to   advertising  is  a  relic  of  the  early  Victorian 
aversion  to  association  with  trade,  but  ...  it  is  very 
doubtful  whether  regulations  precluding  advertisement 
are  advantageous  in  a  profession,  especially  when  a 
large  amount  of  advertisement  is  secured  by  the  ser- 
vices of  the  press  agent  and  other  well-known  means, 
which  are  quite  incapable  of  control  by  any  profes- 
sional body.     On  the  other  hand,  it  is  easy  to  under- 
stand that,  if  it  be  decided  to  allow  advertising,  the 
advertisements  must  be  kept  within  decent  bounds. 


Middlesex  Cuildhall — The  new  Middlesex  Guildhall 
at  Westminster  will  lie  completed  and  ready  for  the 
opening  ceremony  the  first  week  in  October. 

A  Sanitary  Institute  for  India — The  Corporation  of 
Bombay  view  very  favourably  (says  the  Times  of 
India)  the  proposed  establishment  in  Bombay  by  the 
local  Sanitary  Association  of  a  Sanitary  Institute, 
and  at  the  next  meeting  of  the  body  a  recommenda- 
tion will  be  placed  before  the  members  of  the  Muni- 
cipal Commissioner  that  the  municipality  should  con- 
tribute towards  the  cost  of  the  establishment. 
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The  Surface  Treatment  of  Concrete. 

GONGRETE   INSTITUTE   COMMITTEE'S   REPORTS. 


At  a  recent  meeting  of  the  Concrete  Institute  a  report. 
of  the  Reinforced  Concrete  Practice  Standing  Com- 
mittee, dealing  with  the  subject  of  the  surface  treat- 
ment of  concrete,  was  submitted  by  Mr.  G.  0.  Work- 
man, the  hon.  secretary  of  the  committee. 

As  a  result  of  investigations  the  committee  have  drawn 
the  following  conclusions— namely,  that  the  most  usual 
way  of  obtaining  a  smooth  surface  on  concrete  or 
reinforced  concrete  works  consists  in  careful  prepara- 
tion of  the  moulds  and  the  use  of  a  fairly  liquid  mix- 
ture of  concrete  of  such  consistency  as  will  allow  of 
the  smaller  particles  of  the  aggregate  and  the  cement 
being  brought  towards  the  outer  surface.  Care  must 
be  taken,  however,  that  the  moulds  be  sufficiently 
watertight  to  prevent  the  formation  of  honeycombs  at 
any  of  the  joints. 

A  good  surface  may  be  obtained  by  working  up  and 
down  against  the  shuttering  with  a  spade  perforated 
with  holes,  which  treatment  will  bring  the  smaller 
materials  towards  the  outer  surface  of  the  work.  An- 
other method  consists  in  applying  to  the  inside  of  the 
moulds  a  mixture  of  sand  and  cement,  and  then  to 
form  the  core  with  concrete  of  an  ordinary  mixture. 

The  usual  method  of  treating  the  surface  of  concrete 
which  has  hardened  consists  in  hacking  the  face  of 
the  work  and  plastering  it  with  a  mixture  of  sand 
and  cement  in  the  proportion  of  1  to  3.  The  surface  of 
this  plastering  must  be  left  sufficiently  rough  to  form 
a  key  for  a  finishing  coat  of  sand  and  cement  in  the 
proportion  of  1  to  2.  To  obtain  a  perfectly  level  sur- 
face this  coat  can  be  finished  with  a  steel  trowel  or 
wood  float.  A  similar  process  with  Keene's  cement 
gives  a  very  good  outer  coating. 

It  is  advisable  to  avoid  the  rendering  or  plastering 
of  any  surface  of  concrete  or  reinforced  concrete  which 
is  to  be  exposed  to  weather,  because  in  such  cases 
the  thin  coating  or  rendering  applied  to  the  hard  sur- 
face of  the  concrete  is  likely  to  peel  off  or  to  craze.  If 
a  smooth  surface  is  required,  it  is  better  to  obtain 
it  by  means  of  carefully  prepared  centering. 

A  good  method  of  improving  the  appearance  of  the 
surface  of  concrete  which  is  to  be  left  from  the  moulds 
is  to  wash  it  over,  after  making  good  any  deficiency, 
with  grout  composed  of  cement  and  water.  This 
operation  is  usually  done  by  means  of  a  brush,  and 
is  known  as  "  brush  rendering." 

Another  method  of  surface  treatment  is  to  expose 
the  aggregate  by  rubbing  the  surface  vigorously  with 
a  wire  brush.  This  process  may  be  hastened  by  the 
application  of  diluted  hydrochloric  acid,  which  has 
the  effect  of  removing  the  cement  on  the  surface.  If 
acid  be  used,  the  surface  should  be  washed  after  treat- 
ment. 

When  dealing  with  the  surface  of  floors,  it  is  prefer- 
able to  apply  any  rendering  which  may  be  required 
immediately  after  the  concreting  operation  has  been 
terminated,  and  before  the  concrete  has  set  hard. 

For  the  colouring  of  the  concrete  the  following  pro- 
cess has  been  advised  by  some  of  the  members:  — 

For  colouring  concrete  or  rendering,  care  is  necessary 
in  selecting  colours.  Venetian  red  and  Indian  red 
should  never  be  used,  because  they  are  heavily  loaded 
with  calcium  sulphate,  which  often  causes  the  cement 
to  disintegrate.  Red  haematite,  some  red  ochres,  and 
many  other  of  the  iron  ores,  particularly  if  burnt,  are 
safe  and  suitable.  Red  haematite  has  a  very  powerful 
effect,  very  little  being  needed.  Yellow  ochres  are 
suitable  and  safe,  and  have  considerable  colouring 
power.  Burnt  umber  is  safe,  and  gives  a  nice  warm 
colour.  A  satisfactory  colour  has  not  been  found  in 
blue  or  green.  Copper  arsenide  gives  a  fair  green,  but 
it  is  not  desirable.  Ultramarine  is  unsafe.  Black 
oxide  of  manganese  is  probably  best,  but  it  is  not 
possible  to  get  a  clear  black.  Ground  hard-burnt  coke 
may  be  used,  but  it  is  not  so  good.  Ground  coal  or 
lamp  black  are  quite  inadmissible,  except  in  the  case 
of  some  of  the  anthracite  coals.  A  clean  white  is  not 
obtainable,  except  by  using  a  white  cement.  A  i  ear 
approach  to  white  may  be  obtained  by  the  use  of 
slaked  white  lime;  the  linn-  carbonates  on  the  Burface 
and  forms  a  permanent  and  almost  white  colour.  A 
cream  colour  which  looks  very  well  may  be  obtained 
by  the  use  of  slaked  lime  with  a  little  yellow  ochre. 
Chalk  and  whiting  do  not  give  very  satisfactory  re- 
sults. In  all  thai  in  which  slaked  'ime  is 
used    the  colour     in    sufficient    quantity   to  give  the 


desired  tint  should  be  mixed  (preferably  ground)  with 
the  dry  cement.  Hand  mixing  is  not  satisfactory. 
Slaked  white  lime  should  be  freshly  made,  but  per- 
fectly  slaked,  and  should  be  mixed  with  the  cement 
and  aggregate  at  the  time  of  using.  By  blending  the 
colours  named,  all  usual  building  material  shades  of 
red,  brown,  buff  and  grey  may  be  obtained,  and  they 
are  all  permanent  and  safe. 

Finally,  it  is  possible,  of  course,  to  obtain  very- 
pleasing  effects  by  the  use  of  rough  casting,  and  also 
by  the  introduction  of  flints  or  other  stones  placed  by 
hand  in  the  moulds  and  surrounded  by  cement. 

SOiME    OF    THE    REPLIES     RECEIVE)!. 

(1)  Rough  casting  is  the  best  finishing  coat  for  ex- 
terior finish.  In  applying  a  cement  rough  cast,  how- 
ever, a  bonding  material  should  be  used  to  insure 
adhesion  to  the  old  concrete.  For  floors,  stairs,  walls, 
and  internal  finish  generally,  tiles  and  granite  finish 
may  be  employed ;  there,  also,  the  use  of  a  bonding 
material  is  advocated. 

(2)  Blue  stone  dust  trowelled  to  a  glass  face  before 
the  cement  is  set  is  advocated  for  facing  the  con- 
crete, without  any  rendering.  For  rendering  mortar 
composed  of  1  part  of  sand  to  1  part  of  pure  Portland 
cement  is  advocated  with  trowelled  finish. 

(3)  In  surfacing  the  concrete  without  rendering  it  is 
advised  that  the  surface  of  the  mass  concrete  should 
be  beaten  down  level  and  smoothed  with  a  wooden 
or  metal  float  just  as  it  is  beginning  to  set  according 
as  to  whether  a  dead  or  bright  surface  is  desired.  It 
should  never  be  faced,  as  is -often  done,  by  the  appli- 
cation of  a  thin  skin  of  a  finer  material,  which,  when 
applied,  if  the  mass  has  partly  or  wholly  set,  nearly 
always  comes  off.  Micaceous,  clayey,  silty  or  ochreous 
sand  or  gravel  should  be  avoided,  particularly  mica- 
ceous sand,  the  mica  in  which,  if  the  concrete  be 
much  worked,  rises  to  the  surface  and  causes  constant 
dusting.  If  a  floor  is  to  be  faced  with  a  finer  or  richer 
class  of  concrete,  then  use  that  used  for  the  body.  If 
a  facing  material  is  not  used,  the  concrete  should  be 
mixed  plastic  and  worked  up  and  down  and  to  and 
fro  with  a  shovel,  trowel  or  rod  all  along  the  faces 
which  are  to  be  exposed,  and  particularly  along  the 
arrises.  Concrete  for  such  work  requires  to  be  pro- 
perly proportioned  so  as  to  be  without  voids.  On 
removal  of  the  forms  any  roughness  may  be  removed 
by  rubbing  with  a  piece  of  sandstone  and  water,  or  the 
face  may  he  rubbed  with  a  mixture  of  sand  and  cement 
by  means  of  a  wooden  float,  but  this  latter  is  not 
recommended  if  oil  or  soap  has  been  used  on  the 
moulds,  as  the  thin  skin  frequently  fails  to  adhere  and 
weathers  off.  If  rendering  is  employed,  Portland 
cement  or  clean,  gritty  sand  or  fine  gravel  is  the  best ; 
the  cement  should  be  so  proportioned  as  to  rather 
more  than  fill  the  voids  in  the  aggregate.  It  is  not 
desirable  to  render  with  neat  cement  as  hair  cracks 
generally  ensue. 

(4)  A  facing  mixture,  usually  2  parts  of  sand  to  1  of 
cement,  put  in  the  mould  against  the  face  of  the  form 
with  the  concrete  behind  it,  has  been  found  satisfac- 
tory. For  eolom-ing  such  a  facing  ochres  have  been 
found  satisfactory,  especially  if  not  used  in  excess; 
they  have  apparently  little  effect  on  the  durability,  and 
with  a  white  cement  a  little  colour  goes  a  long  way. 
Greys  of  all  shades  can  be  obtained  by  admixture 
of  lampblack.  All  the  colours  seem  to  fade  until 
the  work  is  matured,  but  afterwards  stand  perfectly 
well.  The  ultimate  colour  can  always  be  found  by 
experiment. 

(5)  A  good  sound  skin  can  be  obtained  by  specially 
tamping  the  concrete  against  the  shuttering.  All 
seams  or  joints  between  successive  lifts  require 
special  attention.  If  the  surface  be  pitted  with  small 
airholes,  a  mixture  of  fine  sharp  sand  and  cement 
proportioned  2:  1  should  be  applied  with  a  large 
brush  and  Immediately  rubbed  into  the  surface  with 
steel  trowels  or  floats. 

(6)  If  rendering  he  used,  it  should  be  proportioned 
2  of  sand  or  very  fine  aggregate  to  1  of  cement;  in 
no  case  should  neat  cement  be  used. 

(7)  The  most  satisfactory  way  of  facing  concrete 
in  situ  without  rendering  is  to  apply  a  plaster  in  the 
form  of  cement  mortar  against  the  shuttering,  as  the 
concrete  is  put  in,  keeping  the  plaster  a  little  higher 
than  the  concrete  and  carefully  working  the  latter 
into  the  mortar  all  in  one  operation, 
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(11)  For  residential  or  street  architecture  cement 
finish  is  best,  and  can  be  varied  almost  to  any  extent 
by  polished  finish,  wood  float  finish,  coarse  or  fine 
sand,  white  sand,  red  sand,  yellow  sand;  further, 
there  is  the  scagliola  finish,  but  it  is.  of  course,  very 
expensive;  the  cement  can  also  be  tinted  a  brick  red 
and  jointed,  and  a  brick-  finish  obtained.  Two  to  one 
of  sand  and  Portland  cement  is  best  for  render- 
ing. The  cement  should  be  plastered  in  the 
ordinary  way.  but  with  greater  pressure  than  for 
ordinary  plaster,  indeed,  the  more  pressure  the  better. 
The  best  form  of  colouring  should  be  coloured  sand. 

(24)  Forms  or  shuttering  may  be  coated  with  a  lime- 
wash  made  of  pure  linn-,  slaked  with  boiling  water, 
and  applied  when  hot.  Before  application  a  large 
cupful  of  linseed  oil  or  tallow  should  be  added  to  each 
pailful  of  hot  lime;  this  assists  in  closing  the  pores 
of  the  wood  and  prevents  the  adhesion  of  concrete. 

(25)  In  executing  concrete  without  rendering,  if 
the  boards  are  planed  and  covered  with  thick  oil 
paper  the  surface  is  good  enough  for  whitewashing. 
The  best  rendering  is  cement  and  sand  outside  and 
putty  and  plaster  inside. 

CRACKS     IN    CONCRETE. 

In  a  report  on  this  subject  the  committee  say:  — 
The  cracking  of  concrete  is  unsightly,  but  is  not 
necessarily  dangerous.  Cracks  in  concrete  may  be 
divided  into  two  classes:  (1)  Surface  cracking;  (2) 
body  cracking.  Tn  the  first  category  the  cracks  are 
often  referred  to  as  "hair"  cracks,  by  reason  of  their 
fineness  and  semblance  to  hairs,  and  occur  both  in 
plain  and  reinforced  concrete.  They  are  also  known 
as  "crazing,"  and  are  of  very  frequent  occurrence. 
They  appear  to  arise  from  the  surface  skin  of  cement 
mortar  being  richer  in  cement  than  the  mortar  of  the 
body  concrete,  thus  exposing  almost  a  neat  cement 
skin,  which  expands  at  a  different  rate  on  exposure 
to  the  sun's  rays  than  the  body  concrete.  It  is  worse 
upon  the  uppermost  face  in  a  mould,  where  the  lighter 
and  weaker  particles  of  cement  work  up  to  the  top 
and  form  a  skin  known  as  "laitance."  If  work  he 
kept  under  water,  and  sometimes  if  shielded  from  the 
sun,  this  crazing  may  not  occur.  To  overcome  its 
unsightliness  the  surface  skin  should  be  removed 
either  (1)  by  brushing  the  concrete  when  green  with 
wire  brushes;  (2)  by  rubbing  by  means  of  a  stone  or 
piece  of  concrete  and  sand  and  water ;  (3)  by  dressing 
with  hand  or  pneumatic  operated  chisels  and  ham- 
mers; (4)  by  brushing  the  surface  with  hydrochloric 
acid  and  subsequent  washing  with  clean  water.  The 
last  two  named  methods  are  best  with  completely 
hardened  concrete. 

The  cracks  extending  through  the  body  of  concrete 
may  be  ascribed  to  the  following:  — 

(1)  Faulty  design  and  construction  so  far  as  statical 
lesistance  is  concerned. 

(2)  Expansion  of  cement  or  concrete. 

(3)  Corrosion  of  embedded  steel. 

(4)  Shrinkage  from  setting  and  hardening  in  air. 

(5)  Difference  of  temperature  in  different  parts. 

(1)  Under  the  first  head  the  following  causes  have 
heen  noted :  — 

(a)  Settlement  of  the  foundations. 
(h)  Too  high  a  stress  in  the  reinforcement,  result- 
ing in  excessive  deformation. 

(c)  Too  thick  a  covering  of  concrete,  in  particular 

where   the   effective   depth   of    beams   is   very 
small. 

(d)  Too  early  removal  of  forms. 

(c)  Defective  design  of  forms  with  inadequate 
allowance  for  contraction  and  expansion  due 
to  variation  of  moisture.  Dry  timber  may  ex- 
pand and  crack  the  concrete  unless  wetted 
beforehand. 

(f)  Careless  removal  of  forms,  which  may  result 
in  cracking  the  concrete  by  shock  of  falling 
timber,  or  by  levering  and  prising  on  the  green 
concrete. 

(</)  Vibration,  resulting  in  deficient  adhesion  and 
excessive  deflection.  Forms  should  be  very 
rigid. 

(A)  Insufficient  allowance  for  continuity,  fixity, 
and  general  monolithic  nature  of  concrete 
work  done  in  situ. 

(i)  Too  close  spacing  of  steel,  so  that  there  is  no 
room  for  the  concrete  to  get  round  and  adhere 
or  bond  with  the  bars. 

(2)  Expansion  of  cement  or  concrete. 

Under  this  heading  the  following  causes  of  cracking 
are  noted :  — 

(«)  Overlimed  and  coarsely  ground  cements  which 


were  frequently  met  with  years  ago  caused 
expansion,  to  overcome  whicli  it  was  necessary 
to  leave  room  for  expansion — i.e.,  expansion 
joints.  Especially  was  this  precaution  adopted 
round  the  edges  of  floor  slabs  adjoining  walls. 
(&)  Coarse  materials  containing  sulphur  com- 
pounds, unlmrnt  fuel,  oxidisable  or  hydrat- 
able  iron  compounds,  unslaked  lime,  and  other 
deleterious  substances. 

(3)  Corrosion  of  embedded  steel. 

Should  the  steel  in  reinforced  concrete  corrode  by 
reason  of  porosity  of  the  concrete  or  the  presence  of 
deleterious  substances  in  the  coarse  materials  of 
which  it  is  made,  or  by  electrolytic  action,  the  con- 
crete cover  to  the  bars  will  crack  and  burst  off. 

(4)  Shrinkage  from  setting  and  hardening  in  air. 

This  is  probably  the  most  frequent  cause  of  crack- 
ing. Concrete  will  expand  slightly  in  water  and  con- 
tract on  drying  out,  so  that  cracking  is  frequently 
not  evidenced  from  this  cause  until  the  concrete  is 
allowed  to  dry,  varying  usually  up  to  two  months, 
and  in  thick  mass  walls  moisture  and  heat  are  re- 
tained for  a  long  period,  and  may  delay  cracking  up 
to  six  months  and  even  longer.  It  is  usual  to  keep 
concrete  wet  for  several  days  after  manufacture  in 
order  to  ensure  it  gaining  maximum  hardness,  and 
it  is  specially  important  to  prevent  rapid  drying  by 
sun  and  wind,  so  that  the  surface  of  concrete  should 
he  shielded  against  such  exposure.  A  dry  mixture 
of  concrete  shrinks  less  than  a  wet  mixture,  and  con- 
cretes richer  in  cement  contract  more  than  lean  mix- 
tures. For  reinforced  concrete  work  medium  wet 
mixtures  are  desirable,  and  therefore  concrete  richer 
in  cement  than  1  to  5  is  not  advisable  for  curtain 
walls. 

As  the  rate  of  shrinkage  varies  with  different  pro- 
portions of  the  concrete  ingredients — cement,  sand, 
coarse  material,  and  water — variation  in  such  propor- 
tions should  be  avoided  as  much  as  possible.  Cracks 
in  plastering  are  often  due  to  such  irregular  con- 
traction. 

(5)  Difference  of  temperature  in  different  parts. 
Considerable   difference   of  temperature   will  cause 

cracking,  and  should  be  avoided  as  much  as  possible. 


COVENTRY   ELECTRICITY  PROFITS. 


LOCAL    GOVERNMENT    BOARD    INSPECTOR'S    SUCCESTION. 

In  the  course  of  a  recent  Local  Government  Board 
inquiry  with  respect  to  an  application  of  Coventry 
Town  Council  to  borrow  a  sum  of  £20,000  for  the 
municipal  electricity  undertaking,  the  inspector,  Mr. 
H.  R.  Hooper,  remarked  that  the  corporation  last 
year  made  £16,000  profit  on  electricity,  and  applied 
£4,000  in  relief  of  borough  rates  instead  of  paying 
hack-  again  some  of  its  outstanding  capital,  which  had 
doubled  in  the  past  six  years.  On  the  other  hand, 
a  good  many  municipal  undertakings  had  lessened 
such  capital,  and  that  ensured  a  far  better  asset  to 
a  town.  He  did  not  question  that  Coventry  had  done 
very  well,  but  the  city  was  applying  money  in  relief 
of  rates,  and  was  still  going  on  borrowing  in  order 
to  do  so.  The  result  was  that  the  ratepayer  had  to 
pay  more  in  the  long  run,  and,  of  course,  this  par- 
ticular application  of  profits  was  no  relief  to  the 
poorer  people  of  Coventry,  who  paid  rates  in  rent. 
Again,  2,000  electricity  consumers  were  making  profits 
for  115,000  people,  one-fifteenth  of  the  population 
making  a  contribution  to  the  rates  for  the  benefit  of 
others"who  did  not  use  electrical  energy.  He  hoped 
the  council  would  seriously  consider  the  question, 
and,  without  relieving  the  rates,  look  to  the  future 
and  avoid  further  borrowing  of  money.  The  depart- 
ment was  in  business,  and  there  was  no  sentiment 
about  it  at  all.  Coventry  was  a  very  enterprising  city, 
and  could  not  afford  to  be  generous,  and  should 
supply  cheap  power. 


New  Technical  School  for  Cardiff — A  new  technical 
school  building  in  Cathays  Park,  the  plans  for  which 
have  been  prepared  by  Messrs.  Ivor  Jones  and  Percy 
Thomas,  will  form  roughly  three  sides  of  a  quad- 
rangle, having  frontages  to  King  Edward  VII.  Avenue, 
Co!'.ege-road,  and  the  North-road.  The  fourth  side  is 
being  reserved  for  future  extensions.  The  building 
will  consist  of  three  floors,  and  will  be  constructed 
generally  in  brickwork,  with  front  and  side  eleva- 
tions faced  in  Portland  stone  in  the  Neo-Greek  stvle. 
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MUNICIPAL  WORK   IN   THE   FAR  EAST. 


ENGINEERING    PROBLEMS    AT    SHANCHAI. 

In  his  report  for  1912  Mr.  Charles  H.  Godfrey, 
..iNsT.c.E..  engineer  and  surveyor  to  the 
Shanghai  Municipality,  makes  some  interesting  obser- 
vations on  matters  connected  with  road  construction. 
In  Shanghai,  he  says,  what  difficulties  there  are  are 
accentuated  by  peculiar  circumstances ;  the  absence 
of  certain  classes  of  industrial  works  leaves  practi- 
cally no  choice  of  material,  and  importation  from 
Europe  or  America  burdens  the  work  with  heavy 
freight  charges.  The  peculiar  nature  of  local  traffic, 
concentrated  as  it  is  into  narrow  roads,  coupled  with 
climatic  conditions,  nullifies  the  advantages  otherwise 
to  be  gathered  from  the  result  of  extensive  work  in 
Europe  and  America.  With  regard  to  local  traffic, 
Mr.  Godfrey  points  out  that  the  weight  per  lineal 
inch  of  wheel  tyre  is,  in  the  case  of  fully  loaded 
wheelbarrows  and  handcarts,  greater  than  the  unit 
weight  of  the  steam  rollers  under  which  the  roads  are 
consolidated. 

"With  regard  to  the  bituminous  treatment  of 
macadam  roads,"  Mr.  Godfrey  continues,  "too  much 
emphasis  cannot  be  laid  on  the  fact  that  tar-painted 
macadam  and  tar-macadamised  roads  can  in  no  sense 
be  termed  permanent  pavements,  and  cannot  there- 
fore be  compared  with  hardwood  blocks  or  natural 
asphalt  laid  on  cement-concrete  foundations.  The 
improvement,  however,  over  ordinary  water-bound 
macadam  is  very  noticeable. 

"For  the  congested  roads  of  the  Central  District 
macadam  is  an  unsuitable  material,  but  it  is  only 
by  comparatively  heavy  capital  expenditure  that  any- 
thing very  much  better  can  be  substituted.  In  my 
report  for  September  the  following  note  on  the  sub- 
ject of  road  foundations  appeared:  — 

" '  One  of  the  main  causes  of  the  short  life  of  the 
metalling  on  many  of  the  heavily  trafficked  roads  is 
that  almost  all  the  roads,  particularly  in  the  Central 
District,  now  possess  no  foundation  to  speak  of,  and 
the  new  metalling  in  many  cases  has  to  be  laid  prac- 
tically on  the  mud.  The  original  foundation  consisted 
of  about  8  in.  of  consolidated  broken  bricks.  These 
bricks,  in  the  first  place,  possess  very  few  lasting 
qualities,  particularly  when  laid  on  such  a  wet  sub- 
soil as  we  have  in  Shanghai.  Under  the  influence  of 
the  water  in  the  subsoil  and  continual  steam  rolling 
for  many  years,  the  broken  bricks  have  disintegrated, 
and,  as  a  foundation,  are  now  useless.  The  extreme 
importance  of  a  first-class  foundation  is  obvious,  and 
it  is  highly  desirable  that  new  foundations  should 
be  constructed  as  occasion  and  finances  permit. 
Broken  bricks  are  now  no  longer  being  used  for  road 
foundations,  and  all  new  roads  are  being  constructed 
with  a  foundation  of  about  10  in.  of  Soochow  granite 
spalls.'  " 

TAR-MACADAM. 

A  tabulated  statement  in  the  report  shows  that  tar- 
cadam  has  been  laid  in  some  of  the  busiest  roads 
in  the  Central  District.  Although  they  have  given 
satisfaction  so  far,  Mr.  Godfrey  has  no  intention  of 
recommending  the  extended  use  of  tar-macadam  in 
roads  subjected  to  such  heavy  traffic.  The  object  in 
these  cases  was  to  subject  the  road  to  a  severe  test 
in  order  to  observe  the  wearing  and  other  qualities 
of  the  road  in  the  shortest  possible  period.  Generally 
speaking,  he  recommends  that  road  treatment  should 
proceed  upon  the  following  lines:  Eoads  subject  to 
very  heavy  traffic— hardwood  paving  blocks,  or  some 
form  of  asphalt  laid  on  cement-concrete  foundation ; 
1=  subject  to  moderate  traffic— tar-macadam  ;  roads 
subjed  to  light  traffic— water-bound  macadam  su 
with  refined  tar  or  other  inexpensive  bituminous 
material. 

Mr.   Godfrey   proceeds:    "Although,   of   course,   the 
initial  cost  of  a  tar-macadam  road  is  higher  than  the 
1  of  an  ordinary  macadam  road,  the  life  is  longer, 
maintenance  charges  less,  and,  at  the  same  time,  a 
much    better   road    surface   is   obtained.     The    saving 
effected  in  the  cost  of  cleansing  would  also  be  con- 
lerable   if   bituminous  or   similar  roads   were   con- 
acted  upon  a  large  scale.    The  quantity  of  detritus 
i '-moved    from   a  tar-macadam  road  has   been    found 
to   he  37  per  cent  less  than   from  a   macadam    road. 
this  additional  .'17  per  cent  is  largely  binding  mate- 
rial, it  will   be  Been  that  this  is    a    matter    of  firsl 
importance.      The    advantages    and   otherwise    of    a 
bituminous  road  are  obvious  to  a  careful   observer, 
and   need    not  be   enumerated   here.       Work   on    the 


above  lines  is  limited  by  the  output  and  price  of 
desiccated  tar.  but  even  if  difficulties  should  arise 
in  this  connection,  there  remains  the  choice  of  a 
number  of  imported  preparations  which,  although 
rather  more  expensive,  would  give  compensatingly 
) letter  results." 

Lithofalt  blocks  laid  in  September,  1911,  continue  to 
be  satisfactory,  and  very  little  measurable  wear  was 
observed  after  twelve  months'  use.  In  November  a 
short  length  of  adjoining  road  was  paved  with  blocks 
made  in  the  council's  own  depots  with  locally  avail- 
able materials.  These  blocks  have  not  been  laid 
down  a,  sufficient  length  of  time  to  pass  an  opinion 
on  their  wearing  qualities,  but  it  is  pointed  out  that 
the  basic  compound  contains  no  natural  asphalt. 

MUD  ROADS. 

The  maintenance  of  unmetalled  roads  in  the  Western 
District  in  a  condition  suitable  for  vehicular  traffic 
continues  a  source  of  difficulty  and  expense.  The 
condition  is  largely  dependent  upon  the  weather,  as 
frequently  after  200  or  300  coolies  have  been  employed 
for  several  days  in  raking  the  roads,  a  heavy  rain 
shower,  coupled  with  the  passage  of  a  small  number  of 
equestrians,  has  reduced  the  road  to  an  almost  im- 
passable condition  for  wheeled  traffic,  and  the  work 
has  to  be  done  over  again  when  sufficiently  dry.  As 
opportunity  offers  the  mud  roads  are  being  reformed 
with  a  cross  fall  in  order  to  throw  off  the  rain  as 
quickly  as  possible,  and  assist  in  preventing  the 
surface  being  worked  up  into  a  slushy  state  in  wet 
weather. 

The  length  of  roads  under  the  control  of  the  council 
is  nearly  113  miles,  and  that  of  footways  over  94 
miles. 

TRAMWAY    TRACK. 

The  maintenance  of  the  macadamised  area  of  the 
tramway  track  was  attended  to  last  year  by  the  muni- 
cipal engineer's  department,  on  behalf  of  the  tramway 
company.  The  upkeep  of  the  setts  adjoining  the  rails 
reverted  to  the  tramway  company  after  having  been 
looked  after  by  the  council  for  the  previous  twelve 
months.  The  cleansing  of  the  rail  grooves  and  drain 
boxes  was  also  attended  to  by  the  department,  at  the 
company's  expense. 

Mr.  Godfrey  remarks  that,  despite  the  continual  re- 
pairs effected  by  the  tramway  company,  the  condition 
of  the  track  generally  is  unsatisfactory,  the  rail  joints 
appearing  to  be  the  most  fruitful  source  of  trouble. 
He  adds:  "The  whole  question  is  one  that  will  need 
the  most  careful  consideration.  The  track  occupies 
such  a  large  proportion  of  the  available  carriageways 
that  the  matter  is  of  the  utmost  public  importance. 
Not  only  is  it  exceedingly  difficult  to  maintain  the 
track  in  a  satisfactory  condition,  but  the  adjoining 
macadam  is  rapidly  destroyed  by  the  scouring  action 
of  the  water  splashed  with  considerable  force  from 
the  rails  by  passing  cars.  The  continual  excavating 
at  rail  joints  is  a  source  of  great  inconvenience  to 
vehicular  traffic,  and  in  certain  thoroughfares  is 
attended  with  danger." 

In  order  to  avoid  the  constant  interruption  of  the 
road  repairing  gangs  by  passing  tramcars,  an  attempt 
was  made  to  carry  out  the  remetalling  of  the  tram- 
way area  at  night,  but  night  work  had  to  be  aban- 
doned in  the  face  of  complaints  from  residents  in  the 
neighbourhood  of  the  noise  made  by  the  coolies  and 
the  rollers. 


Considerable  difficulty  has  been  found  in  obtaining 
an  adequate  supply  of  suitable  labour,  except  for 
about  four  months  in  the  winter.  Mr.  Godfrey  ob- 
serves that  the  nature  of  most  municipal  work  does 
not,  as  a  rule,  attract  a  good  class  of  labourer,  and 
it  is  therefore  doubtful  if  a  moderate  increase  in  the 
rate  of  pay  would  result  in  any  improvement.  Good 
coolie  foremen  are  also  difficult  to  obtain,  many  of 
them  being  unreliable  and  lazy  when  not  under 
immediate  foreign  control.  Increased  foreign  super- 
vision was  introduced  at  the  end  of  August,  and  re- 
sulted in  much  more  efficient  work.  Endeavours  arc 
now  being  made  to  concentrate  work  as  much  as  pos- 
sible and  so  reduce  the  number  of  small  isolated 
gangs.  Artisans  give  little  trouble,  and  are  for  the 
most  part  fairly  diligent  workmen. 

PUBLIC    LIGHTING. 

The  only  feature  of  interest  is  the  gradual  replace- 
ment of  enclosed  arc  lamps  by  lamps  consisting  of  a 
cluster  of  four  100-candle  power  metallic  filament 
Lamps.  It  is  expected  that  during  1913  the  whole  of 
ilu    old   enclosed  arcs  will  be  removed-    Apart  from 


May  2,  1913. 


AND    COUNTY    ENGINEER. 


690 


an   anticipated   improvement  in  the  lighting  a  very 
considerable  saving  will  be  effected. 

NEW    BUILDINGS. 

Since  the  early  part  of  last  year  there  has  been  an 
appreciable  boom  in  the  building  trade.  The  in- 
creased activity  has  been  almost  entirely  confined 
to  the  construction  of  Chinese  houses,  the  Northern 
District  leading  with  a  total  of  960.  Not  only  have 
old  houses  been  pulled  down  and  new  ones  erected  in 
their  stead,  but  in  many  cases  large  blocks  of  houses 
(1,500  in  all)  have  been  erected  on  undeveloped  land. 
The  class  of  building  now  being  erected  shows  that  a 
serious  attempt  is  being  made  to  provide  a  better 
house  than  has  been  the  case  in  the  past,  and  there 
is  a  strong  tendency  towards  providing  a  "foreign 
air"  to  the  structures  wherever  compatible  with  the 
standard  design  of  a  typical  Chinese  house.  Many 
of  the  better  class  "hongs"  are  now  being  built  with  a 
fireplace  in  at  least  one  room  on  the  ground  floor, 
and  in  some  of  the  blocks  of  houses  now  under  con- 
struction provision  has  been  made  for  lighting  the 
living  rooms  by  gas  or  electricity.  Since  the  laying 
of  solid  ground  floors  has  been  enforced,  a  much 
superior  wooden  floor  has  been  laid,  the  Japan  plank- 
ing formerly  used  being  replaced  by  Oregon  pine,  in 
many  cases  tongued  and  grooved. 


CUMBERLAND   ROADS. 


COUNTY  SURVEYOR'S  REPORT. 

Mr.  Win.  Finch  has  issued  his  first  annual  report 
as  county  surveyor  and  bridgemaster  of  Cumberland, 
the  statement  covering  the  financial  year  ended  March 
31st  last. 

It  appears  that  the  expenditure  during  the  year  by 
the  county  council  on  ordinary  maintenance  and  re- 
pair of  rural  main  roads — of  which  there  are  460  miles 
under  their  direct  control — has  been  £30,413,  the  esti- 
mated cost  at  the  beginning  of  the  year  being  £28,920. 
The  average  cost  per  mile  of  £66  2s.  9d.  is  slightly  in 
excess  of  the  average  cost  for  the  previous  year. 

During  the  last  five  years  the  average  cost  per  mile 
for  maintenance  of  main  roads,  excluding  improve- 
ments, has  increased  by  £14  12s. 

ROAD    METAL. 

Many  of  the  main  roads,  which  have  been  surfaced 
with  inferior  limestone  and  hand-broken  cobbles 
gathered  from  the  adjoining  land,  or  taken  from  river 
beds,  are  in  a  very  weak  state,  and  Mr.  Finch  con- 
siders it  would  be  false  economy  to  continue  further 
the  use  of  this  class  of  material,  except  on  certain 
roads  where  the  traffic  is  not  so  excessive. 

He  adds  that  the  extra  cost  of  applying  granite  or 
whinstone  of  approved  quality  in  place  of  land  and 
river  cobbles  will  increase  the  initial  cost,  but  he  is 
convinced  that  the  use  of  this  better-class  material 
will  eventually  be  a  saving,  and  give  a  much  im- 
proved wearing  surface  to  the  roads. 

Mr.  Finch  mentions  that  the  foundations  of  many 
of  the  heavily-trafficked  roads  are  weak,  and  will  re- 
quire strengthening,  and,  in  some  places,  reconstruct- 
ing before  a  good  surface  can  be  maintained,  even 
with  the  best  class  of  surfacing  material. 

DRAINAGE. 

Considerable  subsoil  drainage  has  been  carried  out 
in  recent  years,  but  the  county  surveyor  contends 
that  a  good  deal  more  is  necessary  in  many  parts  of 
the  county,  in  order  to  keep  the  surfaces  sound  and 
good.  In  many  instances  the  original  open  water- 
courses through  private  property  have  been  piped  and 
filled  in  by. the  owners,  and  these  pipes  are  now  silted 
up,  causing  a  blockage  of  the  road  surface  water. 
Much  trouble  has  arisen  through  such  blockages,  and 
Mr.  Finch  points  out  how  important  it  is  that  the 
original  outfalls  for  road  surface  water  and  drainage 
should  not  be  interfered  with.  This  matter  is  being 
attended  to  throughout  the  county. 

NARROW    ROADS. 

Many  of  the  main  roads  in  the  county  are  stated  to 
be  much  too  narrow  for  modern  traffic,  and  much 
damage  is  done  by  the  heavy  traffic  following  in  one 
track  up  the  centre  of  the  road.  The  chief  damage 
is  caused  by  steam  motor  wagons  and  traction 
engines  using  one  track  on  these  narrow  roads,  in 
spite  of  instructions  to  vary  the  track,  and  the  wear, 
even  on  a  newly-made  surface,  is  soon  appreciable. 
In  many  places  damage  is  done  to  the  surface  by  soil 
and  dirt  being  carried  on  to  the  main  roads  by  the 
wheels   of   carts   coming    from    the    adjoining    land, 


which  entails  expense  to  the  county  in  cleaning  off. 
Mr.  Finch  is  of  opinion  that  notices  should  be  issued 
under  the  Highways  .let,  1835,  sees.  72  and  73,  to  re- 
strain persons  from  causing  such  damage  and 
expense. 

TAR-MACADAM. 

During  the  past  three  years  tar-macadam  has  been 
laid  down  in  the  villages  where  the  main  road  re- 
quired metalling,  and  altogether  41,248  sq.  yds.  of 
surface  have  been  treated  in  this  way,  at  a  total  cost 
of  £4,825,  an  average  cost  per  square  yard  of  2s.  4d. 
Mr.  Finch  observes:  "The  first  cost  of  laying  down 
tar-macadam  is,  on  the  average,  about  double  that  of 
ordinary  clay-bound  macadam,  but  with  the  aid  of 
the  Road  Board  grants  towards  the  additional  cost,  I 
mi  certain  thai  the  better-class  surface  and  the  extra 
life  of  the  roads  will  compensate  for  the  increased 
initial  cost.  During  wet  weather  the  superiority  of 
tar-macadam  is  evident,  being  cleaner  and  sooner 
dry.  The  wearing  surface  is  more  even,  and  during 
dry  weather  the  dust  nuisance  is  almost  obviated." 

THE    SIDCTJP    TRTALS. 

Referring  to  the  experimental  lengths  of  roads  laid 
down  at  Sidcup,  Kent,  by  the  Eoad  Board,  Mr.  Finch 
remarks  that  the  experiments  are  most  interesting, 
but  the  traffic  over  the  main  roads  at  Sidcup  is  so 
considerably  in  excess  of  any  traffic  in  Cumberland 
that  a  reasonable  comparison  could  not  be  formed, 
and  he  expresses  a  desire  to  see  the  Eoad  Board  carry 
out  some  experimental  work  in  the  North  of  England 
or  South  of  Scotland. 

RURAL   FOOTPATHS. 

The  general  repair  and  upkeep  of  footpaths,  the 
county  surveyor  proceeds,  is  more  necessary  on 
acount  of  the  extra  amount  of  traffic  using  the  roads, 
and  many  new  lengths  of  footpaths  are  now  being 
formed  along  the  grass  margins  by  the  sides  of  the 
rural  main  roads,  particularly  in  the  vicinity  of  towns 
and  villages.  The  formation  of  the  footpaths  is  chiefly 
of  gravel  or  other  similar  material.  In  some  cases 
tarred  chippings  have  been  used,  and  this  class  of 
material  makes  a  clean  and  .most  satisfactory  foot- 
walk 

URBAN    MAIN    ROADS. 

The  mileage  of  county  main  roads  maintained  by 
the  various  urban  authorities  under  agreement  is  73 
miles,  the  total  cost  being  £6,937,  or  an  average  cost 
of  £95  2s.  8d.  per  mile  per  annum.  These  roads  vary 
in  quality,  and,  in  Mr.  Finch's  opinion,  it  would  be 
more  satisfactory  for  the  county  council  to  pay  the' 
actual  cost  of  thoroughly  repairing  and  remetalling 
these  roads  as  they  require  it,  and  fix  an  annual  pay- 
ment for  ordinary  maintenance  and  upkeep  till  the 
roads  require  remetalling.  The  payment  of  an  annual 
sum  is  not,  in  his  view,  a  satisfactory  method  of 
dealing  with  these  roads,  having  regard  to  the  rapid 
changes  which  are  at  present  taking  place  in  the 
traffic  using  the  roads. 


Village  Sewage  Disposal  in  the  West  Riding.— New 

sewage  disposal  works  at  Smithy  Brook,  a  village 
lying  between  Thornhill  and  Middlestown,  were 
formally  opened  last  week.  The  scheme  was  designed 
by  the  borough  engineer  of  Dewsbury,  Mr.  Harry 
Dearden,  and  carried  out  under  the  supervision  of  the 
assistant  engineer,  Mr.  F.  D.  Tunnicliffe.  The  original 
estimated  cost  was  £600,  but  to  meet  the  requirements 
of  the  Local  Government  Board  an  additional  £200 
has  been  spent  in  providing  an  extra  percolating  filter 
and  a  humus  tank.  By  carrying  out  the  works  on 
the  present  scale  the  corporation  will  be  able  to  deal 
with  the  sewage  of  Whitley,  for  the  treatment  of  which 
there  is  no  existing  provision.  There  is  already  a  dry- 
weather  flow  of  about  10,000  gallons  a  day  received 
at  the  works,  and  ultimately  it  will  reach  24,000  gal- 
lons. The  sewage  is  mainly  sink  water,  few  houses 
having  the  water-carriage  system,  and  there  is  no 
admixture  of  trade  effluent.  After  gravitating  to  the 
works  the  sewage  is  received  into  a  detritus  tank, 
where  the  grosser  solids  are  collected,  and  is  subjected 
to  further  treatment  in  open  settling  tanks  of  22,000 
gallons  capacity,  percolating  filters  and  secondary 
filters,  the  purified  effluent  being  discharged  into  the 
brook.  Storm  water  up  to  three  times  the  dry-weather 
flow  will  he  treated  in  the  ordinary  way,  the  excess 
passing  into  stand-by  tanks  and  thence  over  a  sub- 
merged wall  into  the  brook.  Liquor  from  the  sludge 
filter  and  the  supernatant  water  from  the  settling 
storm  water  and  humus  tanks  will  be  pumped  back- 
to  the  detritus  tank  by  a  centrifugal  pump  driven  by 
a  petrol  engine. 
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INSTITUTION   OF  CIVIL   ENGINEERS. 


STUDENTS'    ANNUAL    DINNER. 

Mr.  H.  Elliott-Cooper,  president  of  the  Institution 
of  Civil  Engineers,  took  the  chair  at  the  thirty- 
eighth  annual  dinner  of  the  students  of  the 
institution,  which  was  held  on  Wednesday  night 
at  the  Trocadero  Restaurant.  The  members 
and  guests  present  included  Mr.  B.  Hall 
Blyth,  m.inst.c.e..  f.r.s.e.  (vice-president),  Mr.  Basil 
Mott,  m.inst.c.e.,  Mr.  Percy  G.  Bowie  (chairman 
of  the  London  Students'  Committee),  Mr.  F.  France 
Thomson,  Mr.  F.  Palmer,  m.inst.c.e.,  Mr.  W.  T. 
Spear.  Mr.  A.  T.  Walmisley,  m.inst.c.e.,  Mr.  E.  Worth- 
ington,  m.inst.c.e.,  Mr.  W.  G.  Sinnett,  and  Mr.  H.  V. 
Hutt  (lion,  secretary  of  the  Students'  Committee). 

The  loyal  toasts  having  been  duly  honoured, 

Mr.  P.  G.  Bowie  proposed  "The  Institution,  the 
Secretaries  of  the  Institution,  and  our  Guests."  It 
was.  he  said,  difficult,  after  nearly  a  hundred  years,  to 
realise  the  great  advance  that  had  been  made  by  the 
Institution  of  Civil  Engineers.  It  was  started  mainly 
for  the  acquisition  of  scientific  knowledge,  and  the 
members  not  only  obtained  a  certain  degree,  but 
entered  into  an  obligation  to  carry  out  the  objects  of 
the  institution,  and  spread  a  knowledge  of  civil  engi- 
neering. It  was  largely  owing  to  the  members  of 
the  society  that  so  much  advance  had  been  made  in 
the  science  of  engineering  during  the  last  century. 
As  regarded  the  secretaries,  he  knew  that  the  work 
they  discharged  could  not  be  in  better  hands.  They 
had  had  a  specially  successful  season  of  lectures,  and 
they  were  particularly  indebted  to  the  gentlemen  who 
had  permitted  visits  to  their  works,  because  the 
students  were  thereby  able  to  see  actual  work  going 
on,  and  thus  ol  tain  a  certain  amount  of  useful  infor- 
mation. 

The  President,  in  reply,  said  he  had  been  a  mem- 
ber of  the  institution  for  more  than  forty  years,  and 
during  that  period  he  had  witnessed  many  changes, 
changes  which  he  might  safely  say  had  been  for  the 
good.  He  was  sure  that  one  of  the  changes  that  had 
the  greatest  effect  towards  placing  the  institution  on 
a  firm  and  lasting  basis  was  the  establishment  of  the 
examination.  As  years  went  on  engineering  became 
a  more  scientific  profession  than  it  was  in  the  early 
days,  and  it  therefore  became  more  necessary  that 
there  should  be  some  examination  for  those  who 
intended  to  enter  its  ranks.  Then  they  had  enlarged 
the  number  and  scope  of  the  council,  so  that  not  only 
were  the  great  centres  in  this  country  represented  by 
engineers  of  skill,  but  other  parts  of  the  world  and 
our  great  over-sea  dominions  were  mostly  represented. 
This  not  only  had  the  effect  of  bringing  a  larger  sphere 
into  contact  with  the  institution,  but  also  made  the 
members  who  went  abroad  feel  that  they  were  inside 
the  institution,  and  not  out  of  touch  with  the  profes- 
sion. The  Government  now  recognised  the  test  ex- 
amination of  the  institution  for  appointments  in  the 
Indian  Public  Works  Department.  A  few  years  ago 
the  War  Office  decided  to  establish  a  corps  of  Reserve 
of  Royal  Engineers  associated  with  the  institution, 
and  selected  by  the  president.  The  members  of  it 
were  to  serve  for  a  limited  period  of  training  with  the 
Regular  Forces,  and  they  became  for  the  time  being 
officers  of  the  Regular  Army.  So  important  did  the 
Government  think  the  development  of  the  project 
might  become  that  they  offered  to  a  limited  number 
of  gentlemen  who  had  been  through  Chatham  ap- 
pointments in  connection  with  the  War  Office.  The 
institution  had  now  a  membership  of  over  9,000,  and 
they  hoped  soon  to  have  a  home  in  London  which 
would  be  second  to  none  of  that  of  any  scientific  body. 

Mr.  Rami,  Mott,  in  the  course  of  his  response,  said 
there  was  not  the  least  doubt  that  the  training  (hey 
1  was  of  vital  importance  to  the  young  mem- 
bers of  the  institution.  He  looked  upon  the  students 
as  one  of  the  most  valuable  assets  of  the  institution, 
arid  they  were  confident  that  the  students  would  con- 
tinue to  hand  on  the  traditions  they  had  inherited 
quite  as  worthily  as  those  who  had  gone  before  them. 

Mr.  Speab  also  briefly  acknowledged  the  toast, 

Mr.  B.  Hai,l  Blyth  submitted  "The  Students," 
and  insisted  upon  the  value  of  experience  to  oung 
engineer.-.  He  advised  them  to  devote  themselves 
whole-heartedly  to  the  work  they  had  undertaken, 
and  reminded  them  that  they  enjoyed  advantages  in 
which  their  '  bad  no  part.    There   >. 

e,  the  hydraulic  riveting  machine,  which  was 
not  known  to  the  old  generation,  and  in  this  con- 
nection the  speakei  stated  that  this  machine  was  Srsi 
used  upon  a  Clyde  bridge,  of  which  he  was  the  de- 


signer, and  which  was  built  by  Sir  William  Arrol. 
Then  there  was  also  pneumatic  pressure  and  rein- 
forced concrete,  while  they  worked  with  steel  instead 
of  cast-iron.  His  advice  to  the  students  was  to  work 
with  zeal,  and  seek  to  preserve  some  individuality  in 
what  they  did. 

A   reply   by   Mr.   If.   V.   Hun   completed  the  toast 
list. 


HILLS   ROAD  CLEANSING   MACHINE. 


DEMONSTRATION  AT  OLYMPIA, 

While  the  weather  on  "  Surveyors'  Day "  at  the 
Building  Trades  Exhibition  was  what  is  usually  de- 
scribed as  "  propitious,"  it  was,  from  one  point  of 
view,  disappointing,  since  there  was  neither  mud  nor 
dust  in  the  removal  of  which  the  capabilities  of  Messrs. 
E.  &  P.  Hill's  road  cleansing  machine  could  be  demon- 
strated. The  weather  was  so  dry,  sunny  and  windy 
that  it  would  have  been  difficult  to  make  and  to  keep 
ready  a  film  of  artificial  mud,  while  the  strong  breeze 
prevented  dust  from  lying  on  the  road.  The  surface 
of  Sinclair-road  was  therefore  strewn  with  gravel,  in- 
cluding pieces  of  such  sizes  as  fully  to  demonstrate 
the  effective  character  of  the  work  done  by  the  machine 
in  this  respect.  The  road  was  completely  cleared  of 
gravel  to  the  full  width  of  its  sweeping  path,  the  frag- 
ments and  small  pebbles  which  at  first  sight  seemed 
to  have  been  left  being  found,  on  closer  inspection, 
to  be  imbedded  in  the  tarred  surface  and  flush  with 
it,  forming,  in  fact,  a  part  of  the  road  surface  itself. 
These  pebbles  and  fragments  had  been  pressed  into 
the  road  by  heavy  wheel  loads  after  the  gravel  was 
strewn  and  before  the  machine  got  to  work. 

Sir  George  Gibb,  chairman  of  the  Road  Board,  and 
Mr.  H.  Percy  Boulnois,  m.inst.c.e.,  accepted  seats  on 
the  vehicle,  which  was  driven  up  and  down  Sinclair- 
road  carefully  watched  by  a  considerable  gathering  of 
surveyors  and  others  interested  in  the  demonstration. 
It  was  observed  that  the  brush  was  actuated  inde- 
pendently of  the  road  wheels,  so  that  the  vehicle  could 
proceed  without  the  brush  being  in  action — which  was 
to  have  been  expected;  and,  what  is  of  more  import- 
ance, the  brush  could  be  made  to  work  away  at  one 
place  when  the  vehicle  was  standing  still. 


A  Big  Public-Service  Staff. — The  Public  Service 
Commission  of  the  First  District  of  New  York  will 
soon,  in  order  to  get  out  plans  for  the  new  subways, 
increase  its  present  staff  of  764  to  1,000.  This  year's 
appropriation  for  the  commission  is  £334,600.  The 
figures  indicate  the  magnitude  of  the  work  of  regu- 
lating the  public  utilities  in  the  largest  city  in  America. 

The  Crowth  of  Municipal  Engineering  in  Phila- 
delphia  In  an  article   in  Scientific   American   by  Mr. 

Rudolph  Blankenburg,  Mayor  of  Philadelphia,  the 
author  says  that  municipal  engineering  began  there 
with  an  official  who  was  known  as  a  "Regulator,"  to 
whom  were  left  all  questions  affecting  watercourses 
and  the  laying-out  of  roads,  and  who  worked  practi- 
cally without  instruments.  Now  there  are  in  the  city 
over  a  hundred  technically  trained  and  educated  men 
whose  knowledge  of  their  subject  has  become  suffi- 
ciently extended  to  be  considered  scientific.  As  to 
street  cleaning,  in  spite  of  advances  in  methods  and 
machinery,  the  author  holds  that  "everything  we  are 
doing  to-day  is  so  far  from  satisfactory  that  it  is 
bound  to  disappear  and  to  be  supplanted  by  a  system 
the  detailed  methods  of  which  we  know  but  little  to- 
day. .  .  .  Street  lighting  is  just  beginning  to  take  its 
place  as  a  subject  for  scientific  inquiry  on  the  part 
of  municipalities.  .  .  .  The  sewage  disposal  method 
which  obtains  over  the  greater  part  of  Europe  is  now 
absolutely  obsolete.  Most  American  cities  have  not 
begun  the  study  of  sewage  disposal  problems."  On 
the  question  of  staff,  the  author  has  the  following 
pointed  remarks:  "  If  the  city  is  going  to  place  itself," 
he  says,  "in  the  position  where  it,  can  compete  Lech 
ideally,  it  must  learn  that  men  with  technical  skill 
and  training  are  commanding  increasingly  high 
salaries  in  private  or  corporate  employ,  and  we  must 
be  ready  to  meet  them  or  lose  their  services.  At  the 
same  time  it  must  learn  to  do  the  lowest  grade  of 
work  with  men  well  qualified  for  it.  and  paid  more 
than  they  are  paid  by  private  enterprises.  A  further 
evidence  of  the  interest  that  is  being  taken  by  tech- 
nically  tinned  men  in  municipal  work  is  that  a 
number  of  the  different  colleges  are  now  extending 
coui  e  not  only  in  municipal  administration,  but 
in  municipal  engineering.  The  number  and  scope 
of  these  courses  are  increasing  very   rapidly." 
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FEATURES  OF   MACADAM   CONSTRUCTION. 


'The  following  notes  are  from  a  paper  read  before 
the  ninth  annual  convention  of  the  American  Road 
Builders'  Association,  by  Mr.  T.  E.  Agg,  a  road  engi- 
neer of  the  Illinois  State  Highway  Commission,  and 
from  the  discussion  following  the  reading  of  the  paper 
and  reported  in  the  Canadian  Engineer:  — 

Air.  Agg  laid  stress  upon  the  importance  of  using 
stone  of  the  right  size  to  suit  the  conditions.  Stones 
which  are  too  small  will  be  unduly  crushed,  while 
stones  which  are  too  large  will  not  be  crushed  enough 
to  keep  the  voids  filled,  notwithstanding  the  action 
of  weather  and  traffic.  For  motor  traffic,  fairly  large 
stone  may  be  suitable,  even  to  a  point  causing  a 
rough  surface  and  some  inconvenience  to  traffic. 
In  Illinois  the  soft  limestone  in  use  was 
found  to  give  the  best  results  when  the  material 
ranged  from  2-J  in.  to  I  in.  The  surface  should  be 
free  from  pockets  of  finer  material.  To  ensure  this 
the  road  is  harrowed,  which  shakes  down  the  finer 
material  and  brings  the  larger  pieces  to  the  surface. 

In  rolling  a  good  crust  it  is  important  that  the 
stones  should  be  interlocked  by  working  in  the  chips 
and  dust  with  the  roller,  the  allowance  per  square 
yard  of  finished  limestone  crust  being  about  2^ 
minutes.  Most  of  the  rolling  should  be  done  before 
the  screenings  are  spread,  as  if  these  are  spread  too 
soon  they  only  serve  to  separate  the  larger  stones, 
and  pockets  of  the  smaller  material  are  formed.  The 
screenings  should  be  washed  into  the  voids  and 
allowed  to  set  before  much  rolling  is  done  on  them. 
A  bonding  surface  tends,  in  Mr.  Agg's  opinion,  to 
promote  durability,  and  it  should  be  about  4'  m. 
thick,  consisting  of  75  per  cent  gravel,  \  in.  down- 
wards, and  25  per  cent  sandy  loam. 

In  making  bituminous-bound  road  crusts  the  good 
features  of  water-bound  macadam  should  be  retained 
and  supplemented.  The  Illinois  Highway  Commis- 
sion finds  no  reason  for  a  change  in  the  sizes  of  stone 
used  or  in  the  general  method,  provided  the  desired 
results  can  be  obtained  without  making  such  changes. 
The  usual  thickness  is  8  in.,  of  which  5  in.  is  the 
lower  course,  which  is  bonded,  and  3  in.  the  upper 
course.  It  is  considered  that  for  a  bituminous-bound 
upper  course  the  stone  should  not  be  much  less  than 
from  ljin.  to  lin.  When  making  bituminous-bound 
limestone  crusts  the  limestone  screenings  should  not 
be  used,  as  they  have  very  small  wearing  value,  and 
the  dust  formed  prevents  the  binder  from  sticking  to 
the  stone.  Gravel  should  be  used  instead,  preferably 
in  two  sizes,  Jin.  to  fin.,  and  fin.  to  \  in.,  the  former 
as  the  main  binder  and  the  latter  for  surfacing. 

In  the  discussion  which  followed  the  reading  of  the 
paper,  Mr.  E.  A.  Meeker,  State  Highway  Engineer 
of  Maryland,  said  that  if  macadam  roads  were  pro- 
perly maintained  they  were  no  more  dusty  than  many 
other  classes  of  pavement.  A  number  of  tests  of 
pieces  of  crust  taken  from  roads  showed  that  a 
macadam  crust  in  perfect  condition  should  not  con- 
tain more  than  21  per  cent  of  voids.  As  regards  har- 
rowing, he  considered  that  while  it  might  be  effec- 
tive witli  soft  limestone,  it  would  not  do  for  trap  rock 
and  dollomite.  In  Xew  Jersey  the  contractors  were 
required  to  supply  "  specification  stone"  in  regularlj 
graded  sizes.  The  Maryland  engineers  could  heartily 
endorse  what  Mr.  Agg  had  said  about  rolling:  a  goo  I 
macadam  road  could  not  be  built  without  plenty  of 
water.  The  Maryland  specifications  provide  that  no 
screenings  shall  be  rolled  dry,  this  being  a  very 
wasteful  process.  A  macadam  road  must  be  treated 
as  concrete,  and  to  get  good  results  with  concrete  it 
must  be  thoroughly  puddled.  In  New  Jersey  the 
great  variety  of  soils  had  provided  the  State  engineers 
with  much  experience.  It  was  found  that  trap  rock 
was  not  in  all  cases  the  best  stone.  For  medium  or 
light  traffic  a  dollomite,  or  one  of  the  harder  lime- 
stones, gave  far  more  satisfactory  results,  was  less 
costly  to  prepare,  and  provided  a  harder  and 
smoother  surface. 

Mr.  J.  S.  Gillespie  pointed  out  that,  good  as  they 
were,  the  methods  followed  in  Alleghany  County, 
Pennsylvania,  had  proved  unsuccessful  in  the  face  of 
motor  traffic.  Macadam  roads  were  a  good  substitute, 
but  if  one  had  the  money  one  did  not  want  to  fall 
back  upon  macadam.  Macadam  roads  with  8 in.  of 
Telford  foundation,  and  4  in.  upper  course,  had  proved 
unsuccessful.  He  did  not  condemn  them  everywhere, 
but  they  were  no  good  in  Alleghany  County  nor  in 
the  western  part  of  Pennsylvania.  Trap  rock  was  not 
available,  and  most  of  the  stone  used  was  limestone 
from    Ohio.    If   roads   could    be    closed    during    the 


spring  thaw  the  situation  would  be  greatly  improved, 
but  this  could  not  be  done,  and  the  roads  were  rutted. 
On  this  point  Mr.  P.  Blair  remarked  that  on  many 
roads  in  Alleghany  County  the  water  was  not  drained 
from  underneath  the  bed  of  the  road  to  the  side 
ditches.  Cross  drains  at  right  angles  were  required 
to  keep  the  road  bed  dry.  Mr.  Gillespie  explained 
that  French  drains  were  put  in  at  every  50ft.  The 
foundations  did  not  give  way,  and  the  Telford  pave- 
ment remained  in  place;  it  was  the  top  coat  which 
was  shifted. 


MUNICIPAL  WORK   IN   AUSTRALIA. 

PRAHRAN   ENGINEER'S   REPORT. 

Mr.  Wm.  Calder,  whose  appointment  as  chairman 
of  the  newly  formed  Country  Eoads  Board  of  Victoria, 
was  announced  lately,  states  in  his  last  issued  report 
as  city  surveyor  of  Prahran  that  during  the  financial 
year  ending  September  30,  1912,  the  steady  progress 
which  has  marked  the  history  of  the  municipality 
for  the  past  decade  has  been  fully  maintained, 
and  that  of  the  general  prosperity  enjoyed  by  the 
State,  Prahran  has  received  its  fair  share.  The  num- 
ber and  value  of  the  new  buildings  erected  has  ex- 
ceeded any  previous  record  in  the  history  of  the  city, 
the  value  of  these  being  close  upon  £200,000.  The  new 
buildings  have  been  mostly  erected  in  recently  sub- 
divided estates,  but  it  appears  that  several  of  the 
recent  sub-divisions  have  been  cut  up  without  regard  to 
the  continuity  of  new  with  existing  streets,  and  with 
allotments  of  anything  but  a  generous  area.  In  men- 
tioning this,  Mr.  Calder  expresses  regret  that  the 
municipal  councils  do  not  possess  greater  powers  in 
controlling  the  laying  out  of  new  streets  and  building 
allotments 

The  report  mentions  that  the  mileage  of  streets  in 
the  city  now  exceeds  64,  and  there  are  over  18  miles 
of  lanes. 

The  tar-painting  of  macadam  roads  was  actively 
proceeded  with  last  summer,  the  area  of  streets  so 
treated  being  226,740  scp  yds— the  total  length  of 
streets  represented  by  this  area  being  1+J  miles,  or 
just  double  the  area  tar-painted  during  1910-11.  Mr. 
Calder  observes :  "  There  is  no  doubt  that  very  con- 
siderable benefit  has  been  derived  from  this  work,  not 
only  in  the  lessening  of  the  dust  nuisance,  but  in  the 
general  greater  cleanliness  of  the  streets  thus  treated." 

ELECTRICITY    FROM    REFUSE. 

The  whole  of  the  house  refuse,  amounting  to  7,801 
tons,  and  trade  and  market  refuse,  amounting  to 
1,0731  tons,  making  a  total  of  8,874}  tons,  was  con- 
sumed at  the  destructor,  the  quantities  burned  per 
month  and  the  revenue  received  for  electricity  being 
set  out  in  tabular  form. 

The  number  of  electrical  units  generated  and  sold 
was  396,090  units,  and  the  quantity  used  for  the 
council's  own  lighting  and  other  works,  45,204  units. 
The  quantity  of  electricity  generated  per  ton  of  refuse 
burned  for  the  whole  year  was  47'09  units,  and  the 
water  evaporation  per  lb.  of  refuse  was  l'08lb.  The 
revenue  received  from  electricity  sold  was  £678,  as 
against  £808  for  the  previous  year.  This  shortage  is 
owing  to  the  reduced  price  received  for  the  electrical 
current'  this  being  '41  Id.  instead  of  '486d.  as  formerly, 
and  to  a  temporary  breakdown  in  the  generator 
through  the  burning  out  of  several  of  the  coils,  causing 
the  generating  plant  to  lie  out  of  action  for  nearly  a 
month.  On  the  other  hand,  an  increased  amount  of 
current  has  been  used  on  the  council's  own  works — 
namely,  45,204  units,  as  against  32,527  units  in  the 
previous  year,  clue  to  the  increased  use  of  the  tar- 
macadam  mixing  plant. 


London  Main  Roads.  -In  the  House  of  Commons 
last  week  the  Prime  Minister  was  asked  whether  he 
was  aware  that  the  general  scheme  for  the  improve- 
ment of  the  main  roads  in  and  out  of  London  was  in 
the  hands  of  the  Board  of  Trade;  that  such  money 
as  might  be  available  for  this  purpose  was  at  the 
disposal  of  the  Eoad  Board;  that  the  limited  control 
over  the  town-planning  schemes  as  regarded  the  adop- 
tion of  the  general  road  scheme  lay  with  the  Local 
Government  Board ;  and  whether  he  would,  before 
it  was  too  late,  take  steps  to  empower  some  central 
authority  to  assume  undivided  responsibility  in  this 
matter.  Mr.  Asquith  said  he  thought  it  important 
that  the  departments  named  should  keep  in  touch 
with  each  other  and  co-operate,  so  far  as  possible,  in 
dealing  with  these  questions,  but  he  did  not  at  pre- 
sent see  his  way  to  propose  legislation  setting  up  a 
central   body   such   as  was   suggested. 
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THE   MONTHLY   PREMIUM. 

The  premium  for  April  is   awarded  to 
Mb.  J.   Skxllman, 

5    Cromwell-road, 

Teddington, 
whose    contributions    have,    in     the    opinion    of    the 
adjudicators,  been  the  best  received  during  the  month. 
QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions :  — 

314.  Concrete  Roof.— It  is  desired  to  construct  a 
semi-circular  barrel  roof  in  concrete  of  50-ft.  span, 
reinforced  with  expanded  metal.  Show  the  dimensions 
of  the  supporting  walls,  which  are  to  be  15  ft.  high 
from  the  top  of  the  footings.  The  roof  is  to  be  ribbed 
with  an  extra  thickness  of  concrete  over  the  piers. 
(H.  V.  A.,  Clapton.) 

317.    Strength  of  Beam A  rolled  steel  I  beiam  of 

British.  Standard  Section,  12  in.  by  6  in.,  and  weighing 
54  lb.  per  foot,  is  capable  of  sustaining  a  load  of  15 
tons  uniformly  distributed  over  a  span  of  20  ft.  What 
wonld  be  the  safe  load  uniformly  distributed  which 
could  be  placed  on  either  half  of  the  lower  flange  ? 
("  Pupil.") 

321.  Paving What  is  the  correct  method  of  set- 
ting out  a  paved  road  ?  Show  how  to  work  out  the 
heights  and  cross-fall  for  a  road  54  ft.  wide,  to  be 
paved  with  a  camber  of  1  in  48  (channels  each  side 
are  level).     (P.  G.,  Chichester.) 

324.  Oil  Engines Assuming  two  engines  of  equal 

horse-power  (4-h.p.),  one  an  oil  engine  and  the  other 
a  petrol,  what  would  be  the  approximate  cost  for 
running  each  engine  for  fuel  and  repairs  ?  How 
would  the  costs  compare  with  each  other,  including 
first  outlay  and  oil,  repairs,  &c.  ?  In  regard  to  effi- 
ciency, which  engine  would  be  the  more  efficient  from 
an  economic  standpoint?    {"  Griffo.") 

325.  Air  Compressors — How  is  the  size  of  an  air 
receiver  calculated  in  connection  with  an  air  com- 
pressor ?  Of  what  thickness  of  metal  would  it  be 
made  if  (1)  of  cast  iron,  (2)  wrought  iron,  assuming  it 
had  to  withstand  a  pressure  of  from  151b.  to  40  lb.  ? 
Give  any  further  particulars  regarding  same. 
("  Griffo.")  

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

SEPLiES  TO  QUESTIONS. 
320.  Water  Tower  Design — Design  a  small  water 
tower  to  hold  8,000  gallons,  top  water  level  being  30  ft. 
above  ground  level,  tank  of  casl-iron,  framework  of 
toweT  of  steel.  Show  full  calculations,  including  wind 
pressure   allowances.     (W.  H.  B.,    Bocking.) 

Suitable  dimensions  for  a  cast-iron  tank  to  contain  8,000 
gallons  of  water  are  12'  x  12'  x  6  ,  the  water  level  being 
within  6"  of  the  top. 

The  tank  could  be  constructed  with  Messrs.  Mather  & 
Piatt's  standard  plates  2'  square,  the  weight  of  which  would 
be  5  ton:-. 

Weight  of   water  in  tank  =  22'32  tons 

,,     and    ,,      =  27-32  (say  28  tons). 
Tin-  tank  will  be  carried  by  seven   steel   joists   as  shown 
in  Pig.  3. 

Bach  joist,  except  the  two  external  ones,  will  lie  required 
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answers  to  the  questions  wldch  appear.  For  the  contributions  considered 
to  be  the  most  meritori'ius,  one  or  more  premiums  in  book3  will  be 
awarded  monthly,  Itiugrams  must  be  drawn  to  scale  on  separate  sheets, 
ready  for  reproduction. 


12g  inch  ■'  units. 


The  nearest  modulus  of  section  to  this  amount  in  the 
tables  of  British  Standard  Sections  is  13  9  in.  3  units,  which 
is  for  an  8"  x   4"  section  at  18  lb  per  ft.  run. 

These  seven  joists  are  borne  by  two  main  joists  resting 
directly  on  coiner  piers  as  shown  in  Fig.  3,  each  carrying  a 
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3943  in  s units. 


The  nearest  modulus  of  section  in  tables  is  42'32,  which 
is  for  a  10"  x  6"  section  at  421b.  per  ft.  run. 


To  enable  us  to  find  suitable  sections  for  the  various 
members  of  the  tower  we  must  draw  frame  and  stress 
diagrams  as  shown  in  Figs   1  and  2. 

The  bulk  of  the  wind  pressure  will  be  concentrated  on 
the  side  of  the  tank.  The  distance  from  the  pier  (tip  to 
the  top  of  the  tank  is  7'  6" 

.-.   Area  exposed  to  wind  — 12'  x  T  6" 
and  taking  maximum  wind  pressure  at  501b.  per  sq.  ft.,  the 
total  pressure  =  12'  x  7   fi"  •  50 
=  45001b. 
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Half  of  this  amount  only  will  be  needed  in  the  diagrams 
as  we  are  only  considering  one  half  of  the  tower 

=  4500_  ]b  lt  ,a 

2 
This  amount  will   be  acting  at  a   point 

3'  9"   above  top  of  pier,  but  to  enable  us  to 

draw  a  stress  diagram  we  require  to  know 

an   amount  acting  at  the  top  of  the  pier 

which    will    have    the   same   effect  on    the 

structure. 

1  x  26'  9"  =  equivalent  pressure  x  22 

.     ,  26'75 

.'.  equivalent  pressure  =  — 5^-  =  1'16  tons. 

Total  weight  on  piers — 

Tank  and  water,  28  tons 
8x4  joisfts,        '34 
10  x  6  joists,        '45 

28'79(say29)tons 
.'.  weight  on  each  pier  =  7J  tons. 
To   obtain   the    amount    of   the  reaction 
Ri  take  moments  about  point  x 
7i   x   12  +   116  x  23  =  E,  x   12 

87  +  26'68 

■'■  Rl  -        I2 

=  9'47  tons. 

Design  of  Piers. — The  greatest  stress  in 
the  piers  will  be  found  to  be  9'45  tons. 
For  the  purpose  of  calculating  size  of  piers 
we  can  take  them  as  being  fixed  at  both 
ends,  and  as  the  bracing  and  struts  divides 
the  piers  into  two  portions  we  can  take 
them  as  being  12  ft.  long. 

The  formula  used  in  this  case  is 
Rankine's  Revised  Formula  as  explained 
inMitchell's  "  Advanced  Building  Construc- 
tion." 

/ 


1  +  a 


2  in  which  p  =  ultimate  stress  inlb.  per 


q.lll. 


rt  =  reciprocal  of  limit  of  elasticity 
1 
4U0OU 
1  =  length  of  pier  in  inches. 
r  =  least  radius  of  gyration. 
/=  ultimate  resistance  of  steel  in 
compression  =  60,000  lb. 

Consider  the  case  of  a  5"  x  4J"  steel  joist   in   which   least 
radius  of  gyration  =  1 '034  inch  3  units. 


4u0u0 
60000 


144-' 
1:034'! 


1  + 


1937664 


400U0 
60000   x    10000 


40419  lb.  per  sq.  in. 


14844-16 

The   factor  of  safety   to  be   used   is  dependent   on   the 
length  of  column 

ratio  .        — rj-r — c —. —  and  is  found  from  the  table  to 

least  width  ot  section 

be  6'2. 

Thus  the  safe  stress  that  can  be   used  with  this  section  of 

40419 
joist  is    6.2     =  6519  lb.  per  sq.  in. 

A  5"  x  4£'''  joist  used  as  a  pier  will    therefore  safely  carry 

6519  x  area  of  joist     6519x529      lri 

-— - - = =15tons 

2240  2240 

We  only  require  the  pier  to  carry  9'47  tons,  but  the  next 
smaller  size  of  joist  (5"  x  3")  will  be  found  to  be  too  small. 

Crosx  Bracing. — It  will  be  noticed  that  part  of  the  cross 
bracing  is  redundant  whilst  the  wind  pressure  is  acting  on 
the  side  shown  ;  they  would,  however,  be  required  if  the  wind 
pressure  was  reversed. 


The  stress  in  the  braces  or  ties  is  1*6  tons  ;  \"  diam.  rods 
will  serve  for  this  purpose. 

Struts. — The  stress  in  the  horizontal  struts  is  1'16  tons. 
A  4"  x  3"  steel  joist  can  be  used  in  this  instance,  although 
somewhat  stronger  than  is  required  for  this  stress.  The 
additional  strength,  however,  will  allow  for  the  fixing  of 
pipes  and  ladders. 

Fig.  3  shows  an  elevation  of  the  finished  tower. 

The  concrete  under  each  pier  should  be  3  ft.  square  and 
2  ft.  thick  in  ordinarily  good  ground. 

One  point  that  must  not  be  lost  sight  of  is  whether  the 
tower  will  lie  able  to  resist  wind  pressure  when  the  tank  is 
empty. 

Forces  resisting  wind  px-essure  — (weight  of  metal  in 
tower  +  weight  of  concrete  bases)  x  6 

=  (7x4)  6  =  66  ft.  tons. 
Total  wind  pressure  =  2'01  x  26'75 
=  54  ft.  tons. 
The  structure  will  therefore  be  safe  under  these  conditions. 

(A.  V.  C,  Nelson.) 
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SOME  RECENT  PUBLICATIONS. 


Records  of  the  Survey  of  India,  Vol.  II.,  1910-1911. 
Prepared  under  the  direction  of  Colonel  S.  G. 
Burrard,  c.s.i.,  R.E.,  f.r.s.,  Surveyor-General  of 
India.  Price  6s. 
The  topographical  survey,  during  the  period  covered 
by  the  report,  was  continued  in  Kashmir,  the  Punjab, 
the  United  Provinces,  the  Central  Provinces,  Berar, 
.Madras.  Burma,  the  Shan  States  and  Assam.  The 
area  surveyed  in  the  United  Provinces  was  intersected 
by  the  Jumna,  the  Ganges  and  the  Chambal  rivers, 
and  near  the  Jumna  and  Chambal  the  country  was 
cut  up  by  deep  ravines,  the  beds  of  the  main  rivers 
being,  in  some  places,  as  much  as  150  ft.  below  the 
surrounding  plains.  In  the  Central  Provinces  the 
country  surveyed  included  densely  wooded  hill  slopes, 
scored  by  steep  chasms  200  ft.  to  300  ft.  deep.  In 
South  Kanara  the  country  under  survey  consisted  of 
a  succession  of  highly  cultivated  valleys,  with  belts  of 
jungle  fringing  the  cultivated  areas,  and  there  were 
no  villages,  the  population  being  concentrated  in  the 
towns  along  the  main  roads  and  scattered  in  innumer- 
able isolated  huts.  The  work  in  Southern  India  in- 
cluded a  survey  of  the  Periar  catchment  on  the  2-in. 
scale,  this  area  forming  a  part  of  the  unexplored  por- 
tions of  the  Pandalam  Hills.  It  is  for  the  most  part 
covered  with  evergreen  forest  and  dense  undergrowth; 
there  are  little  or  no  means  of  communication,  and 
transport  and  labour  are  extremely  difficult  to  obtain. 
After  leaving  Bangalore  (he  party  was  delayed  nine  days 
by  the  Theni  River  being  in  flood  and  impassable.  In 
Burma,  a  part  of  the  country  surveyed,  in  the  valleys 
of  the  Irrawaddy  and  Taping  rivers,  was  marshy  and 
covered  with  thick  jungle.  Among  the  many  difficul- 
ties encountered  in  Ivarenni  and  the  Shan  States  one 
of  the  most  serious  was  the  haze  in  the  valley  of 
the  Salween  River,  morning  mists  in  December  and 
January  and  smoke  haze  in  March.  No  rain  fell  from 
the  beginning  of  December  to  the  middle  of  April, 
and  the  heat  was  intense  in  the  river  valleys.  In  the 
trans-Salween  area  of  the  Southern  Shan  States  the 
villages  numbered  about  one  to  20  square  miles,  and 
there  was  one  piece  of  country  180  miles  square  with 
but  two  villages  in  it. 

In  the  geodetic  survey  important  observations  of 
astronomical  latitudes  were  made,  and  a  considerable 
number  of  pendulum  observations.  The  report  con- 
tains much  interesting  matter  relating  to  tr'iangula- 
tion,  especially  as  regards  the  problem  of  making 
junctions  with  the  Russian  triangulation.  The  Indian 
triangulation  up  to  latitude  36  deg.  is  of  the  highest 
degree  of  accuracy,  all  stations,  with  the  exception  of 
the  forward  rays  at  one,  having  been  observed  with 
a  12-in.  micrometer  theodolite. 

Modeen  Pumping  and  Hydraulic  Machinery.     By 
Kdward     Butler,    m.i.mech.e.      Price     18s.     nett. 
London:    Charles  Griffin  &  Co.,  Limited. 
In    this  work    the    author    deals    exhaustively  and 
ematically  with  the  whole  range  of  pumping  appli- 
ances,  as    well    as    the  various    machinery  used    in 
hydraulic   transmission   and  generation   of  power.     A 
moment's  reflection  as  to  the  wide  variety  of  uses  to 
h    pumps  of  different  kinds  are  put  in   modern 
tctiee  is  sufficient    to    show  the   wide    field  which 
must   I"-  covered  by  such  a  work.      Thus  there  are 
excellent   chapters  on   waterworks    pumping   engines. 
mine  pumps,  artesian  well  pumps,  boiler  feed  pumps, 
hydraulic  power  pumps,  fire  pumps,  centrifugal  pumps 
and   many  others.     In   regard  to  each  class  of  pump 
the  author  has  given,  where  necessary,  an  explanation 
of  the  theoretical  principles  involved,  together  with 
a    fu]  ition   of  the  construction,   advantages 

and  working.  In  view  of  the  recent  opening  of  the 
Chingford  reservoir,  peculiar  interest  attaches  to  the 
Humphry  gas  pump,  which  is  described  at  some 
length.  An  excellent  feature  of  the  book  are  the 
illustrations,  which  are  numerous,  and  very  well 
drawn  and  reproduced.  As  a  comprehensive  treati  e 
nn  the  subject,  Mr.  Butler's  book  should  be  in  the 
Library  of  every  engineer  concerned  with  pumping  and 
hydraulic  machinery. 

The  Problem  of  the  Gasworks  Pitch  Industries  and 
Cancer  is  dealt  with  in  a  sixpenny  booklet  published 
by  Mr.  John  Murray.  The  authors  are  Messrs.  H.  C. 
Ross  and  J.  W.  Cropper,  and  some  observations  by 
Mr.  W.  J.  Atkinson  Butterfield,  who  is  engaged  in 
experiments  in  connection  with  the  question,  are 
Included  in  the  publication. 

•  Any  of  the  publication*  reviewed,  or  referred  to  as  received,  will  be 
(orwarded  by  the  St.  Bride's  Press,  Ltd.,  on  receipt  of  published  price. 


ASSOCIATION  OF  SOMERSET  SURVEYORS. 


MEETING   AT    WELLS. 

A  well-attended  meeting  of  the  Association  of 
Somerset  Surveyors  was  held  at  Wells  on  Saturday 
last  under  the  presidency  of  Mr.  Francis  Parr, 
Assoc. m.inst.c.e.,   borough  surveyor  of  Bridgwater. 

In  the  course  of  the  proceedings  an  illuminated 
address,  expressing  the  gratification  of  members  at 
his  success  and  their  regret  at  his  departure,  was 
presented  to  .Mr.  I].  J.  Stead,  assoc.m.inst.c.e.,  by 
the  president.  Mr.  Stead,  who  has  recently  been 
appointed  as  county  surveyor  to  the  Northern  Division 
of  Devonshire,  was  warmly  greeted  on  rising  to  re- 
spond. 

.  Mr.  T.  Orchard,  surveyor,  Glutton,  brought  forward 
a  motion  affirming  that  surveyors  are  entitled  to  the 
same  relief  as  that  given  to  medical  men  in  the 
matters  of  the  rebate  on  petrol  and  taxation  of  motor 
cars.  After  considerable  discussion  it  was  agreed 
that  a  resolution  embodying  this  opinion  should  be 
sent  to  the  secretary  of  the  Institution  of  Municipal 
and  County  Engineers  in  order  that  he  might  bring 
tin-  matter  before  that  body,  copies  also  being  directed 
to  be  sent  to  the  County  Councils'  Association,  the 
Road  Board,  and  the  Chancellor  of  the  Exchequer. 

A  discussion  then  took  place  on  a  paper  on  the 
taking  off  of  quantities  for  sewerage  works,  read  by 
the   president  at   a  previous   meeting  in  Bridgwater. 

The  following  gentlemen  were  proposed  and 
declared  duly  elected  as  members  and  associates  of 
the  association:  As  members,  Messrs.  G.  W.  Groves, 
surveyor,  rural  district  council,  Dulverton,  and  C. 
Pursey.  city  surveyor.  Wells;  as  associates,  Messrs. 
C.  B.  Barnes  and  C.  B.  Borthwick,  Wincanton. 

A  vote  of  thanks  to  his  Worship  the  Mayor  of  Wells 
fox  granting  the  association  the  use  of  the  council 
chamber  for  the  meeting  terminated  the  proceedings. 


A  Proposed  New  Durham  Road.— Plans  for  a  proposed 
new  road  from  West  Hartlepool  to  Easington,  8  miles 
in  length,  are  being  prepared  by  Mr.  J.  G.  Heslop, 
surveyor  to  the  Easington  Rural  District  Council. 
The  scheme  includes  the  construction  of  bridges — one 
1,000  ft.  in  length — and  the  plans  for  these  are  being 
prepared  by  Mr.  Nelson  F.  Dennis,  m.inst.c.e., 
borough  engineer  of  West  Hartlepool. 

Sewerage  in  Nuneaton  Rural  District. — At  a  meeting 
of  Nuneaton  Rural  District  Council  last  week 
plans  were  presented  by  Mr.  F.  C.  Cook,  borough  sur- 
veyor of  Nuneaton,  for  a  sewerage  scheme  for  Arley. 
The  scheme  would  provide  for  about  2,000  people,  the 
present  population  of  the  area  dealt  with  being  esti- 
mated at  650.  The  total  cost  was  estimated  at  £3,260. 
The  scheme  was  adopted,  and  it  was  decided  to  make 
application  to  the  Local  Government  Board  for  sanc- 
tion to  a  loan  for  £2,500  to  carry  out  the  scheme. 

Structural  Economy.*— We  have  received  an  admir- 
able little  book  by  Mr.  E.  A  Slater,  which  every 
borough  engineer  should  make  a  point  of  possessing. 
It  represents  the  "  bovril "  of  engineering  practice 
from  foundations  to  bridges  and  cuttings,  dealing  on 
the  way  with  walls,  ground  floor  construction,  roofing 
materials,  upper  floor,  girders,  roofs,  ventilation  and 
heating,  drainage  and  sanitary  fittings,  corrugated 
iron  buildings,  fencing,  planning,  paving,  roads, 
tramways,  quays,  and  service  and  storage  reservoirs. 
There  is  a  chapter  on  the  law  relating  to  structures, 
and  a  number  of  calculations  of  real  practical  value. 
Mr.  Slater's  main  object  is  to  emphasis©  the  import- 
ance of  contemplating  ultimate  economy  in  carrying 
out  works  of  the  kind  enumerated.  Original  cost  is 
not  everything;  subsequent  maintenance  has  also  to 
be  added.  Particular  attention  is  given  to  the  laying 
out  of  industrial  suburbs,  and  this  feature  of  the 
book  should  appeal  to  officials  who  have  to  give 
practical  effect  to  the  provisions  of  Mr.  Burns's  Act 
of  1909.  The  methods  described  in  the  book  are  ex- 
plained in  such  a  way  as  to  induce  builders,  and 
those  who  employ  them,  to  think  twice  before  the  old 
text^book  rules,  or  rule-of- thumb  traditions,  are  con- 
tinued. The  building  trade  is  too  much  confined  to 
a  theoretical  nit,  and  Mr.  Slater  shows  by  one  prac- 
tical illustration  after  another  how  and  why  the 
h ii  nulla-  of  the  past  should  give  way  to  the  theorems 
of  the  present. — Municipal  Journal. 


•By  E.  A.  Slater,  abboc.m.iwbt.c.e.,  k.s.i.,  u. msr.MJOH.it.,  Lecturer 
oi<  Structural  Engineering.  Gs.  nctt.  St.  Brule's  Press,  Limited, 
24  Bride-lane,  E.O. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  co-operation  of  Sorvetor  r«ad«rs  with  a  view 
le  making  the  information  given  under  thi»  head  as  complete  ani 
accurate  ae   poenible, 

INQUIRIES  HELD. 

Alfreton  U.D.C.  (April  23rd.  Mr.  R.  H.  Bicknell).— 
£1,500  for  Laying  a  new  main  between  the  Butterley 
and  the  Lindway  No.  2  reservoirs.— The  surveyor,  Mr. 
R,    F.   Ward,   explained    that  the   original   pipe   was 

4  in.  in  diameter,  ami  it  was  proposed  to  lay  a  7-in. 
main.  At  the  present  time  water  was  running  to 
waste  at  Butterley  reservoir  when  the  Lindway  No.  2 
reservoir  was  not  full.  The  existing  reservoir  capacity 
was  27,000,000  gallons,  and  the  daily  consumption  in 
the  district  280,000  gallons  per  day.  It  was  proposed 
also  to  enlarge  the  Butterley  reservoir,  14  acres  having 
been  acquired  for  £625. 

Belfast  T.C.  (April  25th.  Mr.  P.  C.  Cowan).— £21,571 
for  the  completion  of  the  new  public  abattoir. — The 
city  surveyor,  Mr.  H.  A.  Cutler,  explained  that  the 
provisional  sums  provided  for  the  equipment  of  the 
abattoir  were  based  on  the  simplest  and  cheapest  appa- 
ratus procurable;  but  when  tenders  were  received, 
and  an  inspection  made  of  installations  upon  which 
the  tenders  were  based,  the  committee  were  of  opinion 
that  the  best  and  most  up-to-date  would  be  the  most 
satisfactory  and  cheapest  in  the  long  run,  so  that  the 
figures  in  these  items  had  been  very  considerably  in 
creased.  The  total  expenditure  would  be  £51,571,  and 
the  contractors  were  Messrs.  IT.  &  J.  Martin.  Limited. 
He  expected  that  the  abattoir  would  be  ready  Eor 
opening  in  about  two  months,  and  he  was  satisfied  it 
would    be   convenient,   suitable   and   sufficient. 

Bournemouth  T.C.  (April  22nd.  Mr.  Edgar  Dudley). 
— £18,000  for  the  purchase  of  Btrouden  Farm  for  cor- 
poration purposes,  an. I  £4,500  for  the  purchase  of 
land  for  pleasure  grounds  near  Strouden  Farm;  also 
for  laying  out  existing  grounds  on  the  sea  front  at 
Southbourne. — Then  was  no  opposition  to  either  pro- 
posal. 

Dunaalk  U.D.C.  (April  28th.  Mr.  P.  C.  Cowan). 
£5,000  for  the  purpose  of  carrying  out  electric  lighting 
extensions  in  the  town. — Mr.  M.  Comerford,  town 
clerk,  explained  that  the  council  bad  carried  out  a 
scheme  of  electric  lighting  with  a  loan  of  £20,000. 
Owing  to  the  demand,  however,  they  found  it  neces- 
sary to  extend  the  mains,  and  required  an  additional 
£5,000  for  this  work. 

Neath  T.C.  (April  15th.  Mr.  M.  K.  North).— C75  for 
the  widening  of  Gasworks-road,  and  £700  for  paving 
the  corporation  enclosure  on  the  quay. — The  town 
clerk,  Mr.  Fd.  Curtis,  and  the  surveyor,  Mr.  D.  M. 
Jenkins,  explained  the  details  of  the  work,  and  there 
was  no  opposition. 

Newcastle  (Ireland)  U.D.C.  (April  24th.  Mr.  P.  C. 
Cowan). — £6,500  for  a  scheme  of  sewerage.— Mr.  Croas- 
daile,  engineer,  stated  that  it  was  proposed  to  have 
an  outfall  piped  through  the  Shimnah  River  at  the 
Castle  Bridge,  and  discharging  below  low-water  mark 
at  a  point  between  590  yds.  and  600  yds.  from  the 
nearest  high-water  mark.  The  single  outfall  would 
be  sufficient  for  the  needs  of  Newcastle. 

Rothwell  U.D.C.  (April  15th.  Mr.  A.  A.  G.  Malet).- 
£9,000  for  the  construction  of  sewage  disposal  works 
at  Lemonroyd. — The  clerk,  Mr.  W.  Dodgson,  stated 
that  the  proposed  works  were  outside  the  district. 
There  was  no  doubt  as  to  the  necessity  of  the  scheme, 
as  the  present  wrorks  were  entirely  inadequate.  The 
principal  difficulty  had  been  that  the  site  was  taken 
on  a  lease  which  would  run  out  in  1930.  The  works 
and  sewers  were  liable  to  subsidence.  Quite  recently 
a  colliery  had  been  sunk  in  close  proximity  to  the 
works,  and  there  were  two  seams  of  coal  which  could 
bo  obtained  from  under  the  works.  When  the  coal  had 
been  got  it  was  expected  that  there  would  be  subsi- 
dences. 

West  Ham  T.C.  (April  11th.  Mr.  Edgar  Dudley).— 
£4,748  for  the  purchase  of  property  for  the  widening 
of  High-street,  Stratford;  Greengate-street,  and  New 
Barn-street,  Plaistow ;  and  for  the  extension  of  the 
Plaistow  recreation  ground. — With  respect  to  High- 
street,  it  was  explained  that  the  council  proposed  to 
increase  the  width  to  85  ft.  The  proposal  as  to  Green- 
gate-street  was  to  complete  the  widening  previously 
undertaken,  and  to  add  a  footpath  where  at  present 
none  existed  on  that  side.  The  present  width  of  New 
Barn-street  was  28  ft.  to  39  ft.,  and  it  was  proposed 
to  increase  it  to  43  ft.  and  56  ft.  It  was  stated  that 
the  Road  Board  had  been  approached  with  a  view  to 
securing  a  grant  towards  the  widening  scheme. 


APPLICATIONS    FOR    LOANS. 

Brighouse  T.C— £1,000  for  the  provision  of  auto- 
matic gas  lamp  controllers. 

Cleethorpes  U.D.C— £4,000  for  the  erection  of  a 
refuse  destructor. 

Freebridge  Lynn  R.D.C— £750  for  the  erection  of 
four  cottages. 

Harrow    U.D.C— £400   for   works   of    sewerage. 

Huddersfield  T.C.  —  £4,000  for  the  provision  of 
dwellings  at  Mold-green. 

Mansfield  T.C— £3,580  for  works  of  street  improve- 
ment. 

Middlesbrough  T.C— £5,000  for  fire  brigade  pur- 
poses. 

Newbury  T.C— £330  for  the  purchase  of  a  site  for 
an  infants'  school. 

Norden   U.D.C — £1,15-5  for  sewerage  purposes. 

Paignton  U.D.C— £1,340  for  a  road  widening 
scheme,  and  £220  for  a  public  convenience. 

Portsmouth    T.C — £750   for   main   sewer  extension. 

Wallasey  T.C—  lie. 203  for  a  new  school. 

Watford    U.D.C— £4.300  for  a  housing  scheme. 

Ystradgynlais  U.D.C— £1,000  for  new  municipal 
offices. 

L0AN3    SANCTIONED. 

Atherstone  R.D.C— £1,745  for  the  provision  of  work- 
ing-class dwellings. 

Barrow-in-Furness  T.C— 18,037  for  a  new  school  and 
street  work. 

Bungay  U.D.C--£3,500  for  workmen's  dwellings. 

Carlisle    T.C. —  £7,100  for   water  supply  extensions. 

Erith  U.D.C— £1,200  for  the  purchase  of  a  school 
site. 

Sedgley  U.D.C— £5,000  for  new  gasworks. 

Skegness  U.D.C,.— £1,600  for  sewage  disposal  pur- 
poses. 

Trowbridge  U.D.C— £10,500  for  the  extension  of 
the  sewage  disposal  works. 

FORTHCOMING    INQUIRIES. 

MAY.  £ 

0. — Colne.     For  works  of   road  improvement 

(Mr.  F.  H.  Tulloch)         1,349 

6. — Hartley  Wintney.     For  works  of  sewage 

disposal  (Mr.  H.  Shelford  Bidwell)      . . .        4,550 

G. — Hexham.     For  works  of  sewage  disposal 

(Mr.  R.  G.  Hetherington)  1,850 

0. —  Kendal.     For  works   of    sewage   disposal 

(Mr.    F.    O.    Stanford)     ...     '    9,800 

0. — Petersfield.  For  the  purchase  of  a  recrea- 
tion ground  (Mr.  Edgar  Dudley)         ...        1,100 

6. — Seaton.        For   works   of    sewerage   (Mr. 

P.  M.  Crosthwaite) 1,300 

7. — Beckenham.     For  works   of  park   exten 

sion  (Mr.    R.    H.    Bicknell)        800 

7. — Blackburn.  For  street  widening  pur- 
poses (Mr.   F.   H.   Tulloch)       2,330 

7. — Easington.     For  works  of  sewerage  (Mr. 

R.   G.   Hetherington)        17,300 

7. — Haltwhistle.       For    sewage    and    water 

supply  purposes  (Mr.  F.  O.  Stanford)  ...        7,000 

7. — Rhondda.     For  electricity  and  destructor 

purposes  (Mr.  H.  R.  Hooper) 01,900 

7. — Sevenoaks.     For  a  housing  scheme  (Mr. 

C.  H.  Eyles)  1,200 

8. — Cardiff.  For  the  provision  of  a  mansion 
house  and  judges'  chambers  (Mr.  H.  R. 
Hooper)        8,000 

8. — Easingwold.     For  works  of  water  supply 

(Mr.    F.   O.    Stanford)     8,657 

8. — Knutsford.  For  works  of  street  improve- 
ment (Mr.  F.   H.   Tulloch)         5,000 

8. — Liskeard.     For  works  of  sewage  disposal 

(Mr.    P.   M.    Crosthwaite)  700 

8. — Sandown.       For    laying    out    a    public 

garden  (Mr.  II.  Shelford  Bidwell)       ...        1,100 

9. — Horsham.  For  works  of  street  improve- 
ment  (Mr.    Edgar   Dudley)        1,600 

9. — St.   Ives.     For  fire  station  and  foreshore 

purposes  (Mr.  P.  M.  Crosthwaite)       ...  873 

9. — Swansea.  For  the  extension  of  the  police 
and  fire  station,  and  street  works  (Mr. 

A.    G.    Drury)        48,850 

10. — Newport    (Salop).     For    sewage   disposal 

works  (Mr.  F.  H.   Tulloch)       495 
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Tk»  Edftw  invites  the   eo-ojwTattc-n  of  Sukvetob    readers  with  a  virm  to   malting  information   given   wider  this   head  as   complete  and 

accurate  at  possible. 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below: 
Buildings—Birmingham,  Dunfermline  £10,000,  Sale 
€10,000,  Stirling  £18,310;  housing  and  town  planning 
—Huddersfield;  refuse  collection  and  disposal— Clee- 
thorpes ;  roads  and  materials — Cumberland  £16,000, 
Huddersfield  £55,944,  Notts  £13,500;  sewerage  and 
sewage  disposal— Cannock  £4,925,  Whitby  £4,828; 
water,  gas  and  electricity — Scarborough  £8,500. — Par- 
ticulars of  other  works  projected  will  be  found  on 
our  "Local  Government  Board  Inquiries"  page. 

ADMINISTRATION. 

Lancaster  T.C. — A  committee  that  had  been  dis- 
cussing the  question  of  the  municipal  staffs  have 
leported  that  there  has  been  no  waste  in  the  surveyor's 
department,  nor  is  there  at  the  present  time.  They 
suggested  that  another  assistant  be  engaged  at  £120 
a  year,  and  that  the  salary  of  the  assistant  surveyor 
be  increased  £20  a  year.  The  council  have  approved 
these  recommendations. 

BUILDINGS. 

Birmingham  T.C. — The  scheme  for  the  extension  of 
the  Salterley  Grange  and  West  Heath  sanatoria  has 
been  approved  by  the  Local  Government  Board.  It  is 
proposed  to  increase  the  accommodation  from  158  to 
184  beds.  The  amount  to  be  contributed  towards  the 
cost  by  the  Local  Government  Board  is  £16,560,  leav- 
ing about  £15,000  to  be  found  from  the  rates. 

Dublin  C.C An  estimate  of  £800  has  been  passed 

for  the  erection  of  a  court-house  and  concert  hall  at 
Bathcoole. 

Dunfermline  T.C Consideration  is  being  given  to  a 

scheme  for  the  extension  of  the  Carnegie  public 
library,  at  an  estimated  cost  of  £10,000. 

Frodingham  U.D.C.— The  question  of  providing 
public  baths  is  to  be  considered  by  the  council. 

Clasgow  T.C. — Attention  is  being  given  to  the  need 
of  providing,  either  by  bridge  or  tunnel,  a  route  across 
the  lower  reaches  of  the  Clyde,  which  shall  accommo- 
date considerable  road  traffic  and  relieve  the  con- 
gestion of  the  more  central  city  streets.  The  pro- 
bability is  that  a  pretentious  scheme  will  be  decided 
upon,  and  that  it  will  take  the  form  of  a  bridge.  This 
will  need  to  be  of  the  replacement  type,  owing  to  the 
river  traffic,  which  includes  vessels  of  the  largest 
class  and  in  very  considerable  volume.  The  bridge 
will  also  need  to  provide  for  cross-river  running  of 
.the  electric  trams,  and  generally  to  accommodate  the 
heaviest  class  of  road  vehicle ;  marine  boilers,  engines 
and  large  tools  are  quite  common  loads  in  the  neigh- 
bourhood. 

Sale  U.D.C New  municipal    offices    and    a    parish 

hall  are  to  be  constructed  at  a  cost  of  £10,000. 

Stirling  T.C— A  scheme  has  been  prepared  by  Mr. 
J.  G.  Gillespie,  of  Glasgow,  for  new  municipal  build- 
in^-,  at  an  estimated  cost  of  £18,310. 

HOUSING  AND  TOWN   PLANNING. 

Athy  (Co.  Kiidare)  U.D.C The  council  are  about  to 

take  over  from  the  builders  twenty-two  artisans'  dwel- 
lings, which  they  have  had  erected  in  the  town  under 
a  scheme  for  the  housing  of  the  working  classes.  The 
expenditure  involved  is  £6,600,  repayable  in  sixty 
years.  Three  bedrooms  are  provided  in  each  class 
of  house.  Negotiations  for  a  second  scheme  of  forty 
houses  are  at  present  proceeding.  These  will  be 
mainly  for  the  labouring  class,  to  let  at  rents  of 
Is.  6d.  or  2s.  weekly. 

Clasgow  T.C It  has  been  referred  to  the  Executive 

Committee  on  Housing  to  report  as  to  the  advisability 
of  applying  for  powers  to  enable  the  corporation  to 
purchase  a  number  of  tenement  properties  in  each 
of  the  congested  areas  of  the  city,  with  a  view  to 
having  these  tenements  put  into  a  good  sanitary  con- 
dition, the  rents  subsidised,  and  the  houses  let  to 
such  people  as  are  at  present  compelled  by  poverty 
to  inhabit  unhealthy  dwellings. 

Huddersfield  T.C.  A  scheme  has  been  approved  for 
the  erection  of  fifty  workmen's  dwellings  on  the  Royds 
Wood  estate. 

Oldham  T.C.    Ti  ■  planning  '  Com- 

mittee have  considered   some  designs  of  houses    pre- 


pared by  Mr.  F.  Thorpe,  the  architect  who  was 
awarded  the  first  prize  for  his  town-planning  designs. 
Mr.  Thorpe  stated  that  in  Oldham  there  were  aboiit 
36,000  dwellings,  of  which  150  were  empty,  and  only 
eighty  let  at  a  less  rental  than  4s.  a  week.  One  of 
the  sketches  produced  was  of  a  block  of  four  dwell- 
ings, which,  he  said,  could  be  built  at  £400  a  block,  or 
£100  a  dwelling,  and  let  at  a  rental  of  3s.  a  week, 
including  rates.  The  local  building  by-laws  were  an 
obstacle  to  house  building  at  reasonable  prices,  and 
he  suggested  that  they  should  be  revised  and  altered 
in  several  directions.  It  was  decided  to  propose  to 
the  surveyors  and  Buildings  Committee  a  relaxation 
of  the  building  by-laws. 

Portsmouth  T.C. — Plans  for  the  erection  of  sixty- 
three  working-class  dwellings  have  been  submitted  to 
the  Local  Government  Board.  The  cost  per  house  is 
about  £200. 

Queenstown  U.D.C— The  tender  of  Messrs.  Meagher 
&  Hayes,  of  Cork,  at  £14,130,  has  been  accepted  for 
the  erection  of  fifty  workmen's  dwellings. 

Tiverton  T.C. — Five  architects  competed  for  the  pre- 
mium offered  by  the  council  for  the  best  set  of  plans 
of  a  housing  scheme,  and  the  committee  appointed 
to  award  the  prize  have  selected  the  set  of  Mr.  S. 
Thompson-Clothier,  of  Street,  Somerset.  The  borough 
surveyor,  Mr.  J.  Siddalls,  gives  the  estimates  accom- 
panying the  winning  set  as  follows:  For  114  houses — 
Land,  £1,280;  buildings,  £15,146;  sewerage  and  water, 
£385;  street  work,  £750;  fencing,  £164.  The  houses 
will  be  of  three  classes.  Class  A,  £180  per  house,  with 
three  bedrooms,  parlour,  small  base,  and  kitchen ; 
Class  B,  to  cost  £135,  no  parlour ;  Class  C,  to  cost 
£107,  two  bedrooms  and  living  room.  The  houses 
will  be  in  blocks,  red  brick  up  to  a  string  course, 
stucco  above,  casement  windows,  red  tile  roofs,  and 
Classes  A  and  B  would  have  a  bath.  Mr.  W.  H. 
Martin  expressed  his  opinion  that  too  many  of  the 
wrong  class  of  house  were  proposed  to  be  built.  A 
committee  has  been  appointed  to  take  such  steps  as 
may  be  necessary  to  bring  the  matter  up  to  the  point 
of  obtaining  tenders  provisionally  to  be  approved  by 
the  Local  Government  Board. 

REFUSE  C0LLEGTI0N  AND  DISPOSAL. 

Bermondsey  B.C — The  question  of  the  disposal  of 
house  refuse  came  up  on  a  report  of  the  General  Pur- 
poses Committee.  The  Electricity  Committee  had 
complained  of  the  additional  cost  of  consuming  refuse 
owing  to  its  damp  condition,  and  had  suggested  that 
the  pails  supplied  to  householders  should  be  covered. 
The  General  Purposes  Committee  stated  that  they  had 
viewed  samples  of  covered  pails,  but  as  the  hinged 
covers  were  liable  to  get  out  of  order,  and  as  the 
loose  covers  were  liable  to  get  lost,  apart  from  the 
additional  cost,  they  were  unanimously  of  opinion 
that  the  provision  of  covered  pails  was  inadvisable. 
The  committee  have  been  requested  by  the  council  to 
give  the  matter  further  consideration. 

Cieethorpes  U.D.C — The  tender  of  Messrs.  Manlove, 
Allictt  &  Co.,  of  Nottingham,  at  £3,722,  has  been 
accepted  for  the  erection  of  a  refuse  destructor,  con- 
sisting of  three  cells,  combustion  chamber,  water-tube 
boiler,  and  accessories,  designed  for  the  destruction 
of  30  tons  of  refuse  per  working  day  of  sixteen  hours. 

Middlesbrough  T.C— It  has  been  decided  by  the 
Sanitary  Committee  to  continue  the  present  system 
of  barging  out  to  sea  a  portion  of  the  town's  refuse, 
and  to  erect  an  enclosed  staith  dock  on  the  site  ad- 
joining the  transporter  bridge,  at  a  cost  of  £4,200, 
where  the  barge  is  loaded. 

Newhaven  R.D.C— /The  question  of  Sunday  street 
scavenging  was  raised  at  a  recent  meeting,  when 
Mr.  Moubray  inquired  whether  work  was  being  done 
at  Rottingdean  on  Sunday  mornings,  and  on  eliciting 
the  response  that  loose  papers  were  picked  up,  moved 
that  Hie  contractors  be  asked  to  discontinue  the  prac- 
tice. The  Rev.  A.  S.  Rankilor,  seconding,  said  there 
could  not  be  such  an  amount  of  rubbish  as  to  neces- 
sitate Sunday  scavenging.  Mr.  Cooper  thought  the 
work  could  be  done  on  Saturday  evening,  but  that 
was  not  in  the  contract.  On  a  division  it  was  decided 
to  defer  the   matter  pending  a  report  on  the  whole 

:  i'    i ■■.'■.' ■oging  from  the  Rottingdean    Parish 

Council. 
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ROADS  AND  MATERIALS. 

Anglesey  CO.— The  county  surveyor,  Mr.  W.  E. 
Jones,  reported  at  the  meeting  on  Tuesday  that  he 
had  inspected  the  coastal  main  road,  extending 
approximately  24  miles  from  Menai  Bridge  to  Llari- 
rhyddlad,  and  the  council  decided  to  take  over  the 
road  as  from  April  1st. 

Cumberland  C.C — In  his  annual  report  as  county 
surveyor  and  bridgemaster  Mr.  Win.  Finch  recom- 
mends the  purchase  of  two  additional  steam  rollers. 
He  also  expresses  the  opinion  that  a  considerable 
saving  would  be  effected  by  the  purchase  of  at  least 
one  petrol-driven  wagon  for  the  haulage  of  stone  from 
the  railway  stations.— The  Eoad  Board  have  granted 
£7,000  to  the  council  on  condition  that  the  council 
carry  out  the  whole  of  the  works  in  the  estimate  of 
the  Highways  Committee,  including  the  erection  of 
a  new  bridge  at  Metal  Bridge.  With  regard  to  the 
proposed  new  bridge,  the  Highways  Committee  recom- 
mend the  council  to  build  a  ferro-concrete  bridge, 
with  necessary  diversion  of  the  road,  at  an  estimated 
cost  of  £16,000. 

Cornwall  C.C— The  county  surveyor,  Mr.  A.  E. 
Brookes,  has  presented  to  the  Highways  Committee 
a  report  with  reference  to  a  proposed  scheme  of  main- 
ing  and  dismaining,  in  which  he  states  that  in  answer 
tothe  circular  letter  and  schedule  which  were  for- 
warded by  the  clerk  of  the  county  council  to  the 
various  rural  and  urban  councils  setting  out  the  pro- 
posals of  the  Main  Roads  Committee,  the  following 
councils  had  replied  requesting  that  he  should  inspect 
their  roads,  confer  with  them  or  their  surveyors,  and 
afterwards  submit  detailed  conditions  of  maining  in 
each  case:  Liskeard,  Camelford,  Stratton,  West  Pen- 
with,  Redruth,  Truro  (Rural)  and  Madron  and  Paul 
(Urban).  He  proposed,  with  the  committee's  approval, 
to  inspect  all  these  roads  during  the  summer  months, 
and  to  supply  the  councils  with  the  necessary  informa- 
tion, and  this  the  committee  have  approved. 

Enniskillen  R.D.C. — It  is  proposed  to  construct  a  new 
road  from  Belcoo  to  Derrygonnelly,  at  an  estimated 
cost  of  £2,400. 

Huddersfield  T.C.— The  Road  Board  have  promised 
a  grant  of  £10,000,  spread  over  a  period  of  five  years. 
towards  the  road  improvement  scheme,  which  is  esti- 
mated to  cost  £55,944. 

Kensington  B.C. — The  tender  of  the  Improved  Wood 
Pavement  Company,  Limited,  has  been  accepted  for 
23,770  sq.  yds.  of  creosoted  deal  paving. 

Lancaster  T.C The  council  on  Wednesday  adopted 

a  scheme  for  the  improvement  of  the  south  approach 
to  the  town,  according  to  the  plan  approved  by  the 
county  council,  and  to  which  the  county  council  are 
prepared  to  contribute  £60  a  year  for  twenty  years. 

Lewisham  B.C. — It  is  recommended  by  the  Works 
Committee  that  the  tender  of  Messrs.  J.  Mowlem  & 
Co.,  Limited,  at  £1,398,  be  accepted  for  kerbing  in 
part  of  Bromley-road,  and  the  tender  of  the  Atlas 
Stone  Company,  Limited,  at  3s.  7d.  per  yard  super., 
be  accepted  for  paving  the  footways. 

Linlithgowshire  C.C— In  the  course  of  his  annual 
report  to  the  Linlithcow  District  Committee  the  road 
surveyor,  Mr.  J.  D.  Lapham,  states:  "It  is  now  gene- 
rally admitted  that  much  of  the  failure  of  bituminous 
macadam  road  construction  was  directly  due  to  the 
lack  of  knowledge  of  the  properties  of  tar  and  its 
variabilities  in  character  and  composition.  I  have 
given  much  thought  and  consideration  to  this  matter, 
and  I  am  of  opinion  that  it  would  be  advisable  to 
emerge,  as  it  were,  from  the  aqueous  to  the  bituminous 
method  of  constructing  certain  roads  within  this 
division  of  the  county.  I  am  desirous  of  getting  a 
better  result  for  the  sum  of  money  expended  without 
increasing  the  present  expenditure."  The  chairman 
of  the  committee  said  he  would  be  inclined  to  spend 
a  good  deal  more  rather  than  go  back  to  the  old 
system.  Mr.  J.  G.  Dudgeon,  Dalmeny,  said  no  doubt 
the  new  system  was  more  economical,  but,  speaking 
on  behalf  of  the  farmers,  who  were  the  principal  rate- 
payers in  the  district,  the  new  system  of  road  making 
was  too  slippery  for  horses. 

Monaghan  R.D.C — Borrowing  powers  have  been 
sanctioned  for  £9,000.  to  be  expended  in  road  improve- 
ment works  during  the  next  three  years. 

New  Ross  (Co.  Wexford)  R.D.C — The  county  surveyor 
has  intimated  that  he  has  obtained  a  free  grant  of 
£400  for  a  road  from  the  Road  Board.  A  resolution 
has  been  passed  asking  for  another  free  grant  for  the 
rectification  of  dangerous  curves  on  another  leading 
road. 


Notts  C.C — With  a  grant  of  £13,500  from  the  Road 
Board  for  the  completion  of  the  Fosse  road,  it  has 
been  decided  to  tarmac  the  road  wholly  or  partially 
throughout  its  entire  length. 

Woolwich  B.C — The  tender  of  the  Improved  Wood 
Paving  Company,  Limited,  has  been  accepted  for 
over  16,000  yds.  of  creosoted  deal  paving  on  the 
Eltham-road,  mainly  for  the  purposes  of  the  motor 
omnibus  traffic. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Branston  R.D.C. — A  committee  has  been  appointed 
to  consider  a  scheme  for  the  sewerage  of  the  Swallow- 
beck  district. 

Cannock  R.D.C — The  scheme  of  sewerage  for  Great 
Wyrley  has  been  amended,  and  an  application  is  to 
he  made  to  the  Local  Government  Board  for  sanction 
to   borrow   £4,925. 

Cockermouth  R.D.C — The  Local  Government  Board 
having  written  stating  that  they  could  not  consent 
to  any  further  delay  over  the  Rosthwaite  sewerage, 
the  council  have  forwarded  to  that  authority  the  plans 
prepared  in  1910,  and  which,  it  was  explained,  had 
been  held  back  chiefly  on  the  ground  of  expense.  The 
estimated  cost  of  the  proposed  scheme  is  £620. 

Epsom  R.D.C — For  the  extension — in  accordance  with 
the  plans  of  Mr.  W.  T.  Wooldridge,  the  surveyor — of 
the  sewer  in  Sandy-lane  seven  tenders  have  been  sub- 
mitted, and  that  of  Messrs.  Kavanagh  &  Co.,  amount- 
ing to  £211,  has  been  accepted. 

Royston  (Herts)  U.D.C — The  tender  of  Mr.  C.  F. 
Ball,  of  Letchworth,  at  £1,630,  has  been  accepted  for 
works  in  connection  with  the  extension  of  the  sewers. 

St.  Ives  T.C — The  tender  of  Messrs.  Daniel  &  Son, 
at  £237,  has  been  recommended  for  acceptance  for 
sewerage  work  in  Bullan's-lane. 

Swansea  T.C — The  tender  of  Mr.  Griffith  Davies, 
at  £726,  has  been  accepted  for  the  sewerage  of  Oak- 
fiekl-road,  Bryn  Mill. 

Whitby  R.D.C — A  scheme  for  the  sewerage  of  Sleights 
has  been  referred  to  a  committee.  It  was  stated  that 
the  proposal  involves  2£  miles  of  pipes,  the  purchase 
of  2f  acres  of  land,  and  an  expenditure  of  £4,828. 

WATER,  GAS,  AND  ELECTRICITY. 

Birmingham  T.C — The  amount  to  be  handed  over 
for  the  relief  of  the  rates  from  the  profits  of  the  gas 
undertaking  last  year  is  approximately  £74,000. 

Blackpool  T.C. — The  profits  from  the  gas  under- 
taking for  the  year  just  ended  amount  to  £12,219, 
after  paying  £11,257  for  interest  and  sinking  fund,  and 
placing  £2,114  to  reserve  fund. 

Colwyn  Bay  U.D.C — The  profit  from  the  gas  under- 
taking last  year  was  £2,132,  and  the  electricity  under- 
taking earned  a  nett  profit  of  £1,319. 

Moffat  T.C — Mr.  W.  E.  Townsend  has  received  in- 
structions to  prepare  a  scheme  of  electric  lighting  for 
the  town.  The  proposal  is  to  obtain  the  power  from 
the  Well  Burn.  There  would  be  ample  power  to  pro- 
vide a  sufficient  supply  of  electricity  for  the  burgh. 
It  is  stated  that  the  proprietors  of  the  land  adjacent 
are  willing  to  deal  generously  with  the  council  in  the 
matter  of  land  for  the  construction  of  the  lade. 

St.  Pancras  B.C — The  council  have  instructed  Mr. 
Percy  Griffith,  m.inst.c.e.,  m.i.mech.e.,  to  prepare 
specification  and  form  of  tender  for  providing  new 
pumping  machinery  at  the  Prince  of  Wales'-road 
public  baths  to  replace  the  air-lift  plant  at  present  in 
use.  This  alteration  will,  in  the  first  place,  be  car- 
ried out  at  No.  1  boring,  and  if  the  results  are  satis- 
factory a  similar  alteration  will  be  made  at  No.  2 
boring. 

Scarborough  T.C — The  Water  Committee  recom- 
mend the  purchase  of  improved  plant  for  the  Irton 
waterworks,  at  an  estimated  cost  of  £8,500. 

Church  Stretton  U.D.C — A  loan  of  £21,000  is  to  be 
taken  up  for  the  purchase  of  the  undertaking  of  the 
Church  Stretton  Water  Company.  The  money  will  be 
borrowed  for  forty-five  years  at  4  per  cent  interest. 
It  has  also  been  agreed  to  borrow  a  further  sum. 
not  exceeding  £2,000,  in  respect  of  costs,  &c,  con- 
nected with  the  transfer  of  the  undertaking. 

MISCELLANEOUS. 

Blackpool  T.C— The  tramway  undertaking  earned  a 
nett  profit  of  £18,000  last  year. 

Rugby  R.D.C— The  surveyor,  Mr.  T.  W.  Willard. 
at  the  meeting  on  Monday  last,  reported  that  the  men 
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employed  on  the  steam-roller  work  asked  for  an  in- 
crease in  wages  from  ISs.  to  20s.  per  week,  the  reason 
being  that  they  had  to  be  away  from  home  and  thus 
pay  for  lodgings  or  travel  in  their  own  time  consider- 
able distances  on  bicycles  provided  and  maintained 
at  their  own  expense.  The  men  on  the  sewage  farms 
also  made  a  similar  application.  The  requests  were 
considered  to  be  reasonable,  and  after  some  discussion 
the  council  agreed  to  accede  to  them. 


PERSONAL. 


Mr.  C.  H.  Waithman,  surveyor  to  the  Cleethorpes 
Urban  District  Council,  has  been  voted  an  increased 
sal  iry  of  £50  a  year. 

Mr.  Robert  Moir.  of  the  Carrick  district  of  Ayrshire, 
has  been  appointed  county  road  surveyor  to  the  Mid- 
Lothian  County  Council. 

Mr.  W.  M.  B.  Smale,  assistant  surveyor  to  the  St. 
Thomas  (Devon)  Rural  District  Council,  has  resigned, 
having  obtained  an  appointment  in  Cornwall. 

Mr.  A.  Burton,  borough  surveyor  of  Stoke-on-Trent, 
was  among  those  who  were  presented  to  the  King  and 
Queen  upon  their  recent  visit  to  the  Pottery  districts. 

Mr.  James  Eadie,  a  graduate  of  Glasgow  University, 
has  heeii  appointed  clerk  of  works  of  the  public  tech- 
nical school  to  be  built  at  Toronto  at  a  cost  of 
£280,000. 

Mr.  A.  E.  Brookes,  county  surveyor  of  Cornwall, 
has  made  application  for  the  use  of  a  motor-car,  and 
the  Highways  Committee  recommend  the  council  to 
accede  to  the  request. 

Mr.    Chas.    A.    Howard,    surveyor   to   the    Glanford 

Brigg  Rural  District  Council,  has  had  his  salary  in- 

I    by    £20   per   annum,   various  tributes    to    his 

efficiency   being  at   the   same  time   paid   by  members 

of  the  council. 

Mr.  Frank  Staley,  senior  engineering  assistant  to 
the  borough  and  water  engineer  of  Bedford,  was 
recently,  as  announced  in  our  issue  of  the  18th  ult., 
appointed  to  the  position  of  junior  engineer  assistant 
under  the  Road  Board.      Mr.   Staley,   who  served  his 


Me.    Feank    Staley. 

articles  with  Mr.  R.  Read,  the  city  surveyor  and 
engineer,  was  engaged  under  tin  City  of 
Gloucester  from  L905-8,  and  before  going  to  Bedford 
Eor  a  little  ovct  a  year  as  engineering  assistant 
under  the  Stoke  Newington  Borough  Council.  He  is 
an  associate  member  of  the  Institution  of  Municipal 
and  County  Engineers,  and  a  member  of  the  Royal 
Sanitary  Institute. 

Mr.  W.  J.  Fletcher,  whose  death,  we  regret  to  state, 
has  taken  place  at   Wimborne  at  the  age  ol 

til  veyor  to  the   Dorset 
County  Council.     An  enthusiastic  Freemason,  he  was 

ond  oldest  past-master  of  the  local  lod 
w.-is  provincial  senior  warden  in  1888.    Jn  bis  profes- 
sional  capacity  he  designed  many  county  buildings,    I 


and   in   his   leisure  he   was  devoted  to  education  and 
music. 

Mr.  F.  Chapman  Clemesha,  of  Regina,  the  senior 
member  of  the  firm  of  Clemesha  &  Portnall,  the  suc- 
cessful architects  in  the  competition  for  a  design  for 
Winnipeg's  E600.000  new  city  hall,  was  born  at  Preston, 
Lancashire,  in  1876,  and  at  an  early  age  studied  archi- 
tecture in  various  European  countries  and  in  India. 
Later  he  wenl  to  the  Argentine  Republic.  He  went 
to  Canada,  twelve  years  ago,  and  in  Regina.  has  de- 
signed some  of  the  finest  public  and  residential  build- 
ings. Thirty-nine  plans  were  submitted  in  the  com- 
petition for  the  Winnipeg  city  hall,  the  prize  for  the 
first  being  £1,000,  which  will  he  merged  in  the  com- 
mission if  the  contract  is  awarded.  The  adjudicator 
was  Mr.  Leonard  Stokes,  president  of  the  Royal  Insti- 
tute of  British  Architects. 


WINDOW  AND   DOOR   FASTENER. 


A  device  which  attracted  not  a  little  attention  of 
visitors  to  The  Surveyor  section  during  the  recent 
Building  Exhibition  at  Olympia  is  Friend's  patent 
ball  lock,  the  principle  of  which  is  illustrated  by 
the  accompanying  diagrams.  By  the  use  of  this  lock 
hung  sashes  can  be  securely  fixed  either  shut  or  open 
as  much  as  required  in  such  a  manner  that  they 
cannot  lie  moved  from  outside.  The  invention  is  also 
applicable  to  doors  and  casements. 

It  is  important  to  note  that  the  lock,  being  made 
to  be  fixed  between  the  frame  and  sash,  is  quite  out 
of  sight,  and  its  simplicity  is  such  that  the  Patent 
Ball  Lock  Company,  of  27  Glasshouse-street,  Picca- 
dilly-circus, W.,  who  have  placed  it  on  the  market, 
claim  that  it  is  impossible  for  it  to  get  out  of  order. 


Fastened.  Unfastened. 

Friend's  Patent  Ball  Lock. 

Its  application  may  be  briefly  described  as  follows:  A 
narrow  metal  plate,  in  which  are  a  number  of  circular 
holes,  is  screwed  to  the  side  of  the  frame.  In  the 
adjacent  face  of  the  sliding  sash  of  the  window  there 
is  fixed,  by  means  of  a  screwed  plate,  a  small  metal 
box  with  a  non-resisting  steel  ball  and  a  metal 
cylinder  hollowed  on  one  side,  which,  actuated  by 
a  key  from  the  room  side  of  the  sash,  can  be  locked 
or  opened  at  will.  For  doors  we  understand  that  the 
lock  is  best  fixed  into  the  frame  of  the  door. 

Mr.  R.  Kuhn,  the  manager  of  the  company,  informs 
ns  that  since  it  was  exhibited  at  Olympia  many  large 
wholesale  firms  have  expressed  their  intention  of 
taking  up  the  device,  while  many  architects  and 
builders  have  been  impressed  by  the  ease  with  which 
it  is  fixed,  and  its  reliability  generally 


New  Water  Supply  at  Braintree — The  new  water 
supply  which  has  been  provided  for  the  parish  of 
Boeking  by  the  Braintree  Rural  District  Council  was 
inaugurated  recently.  In  the  course  of  the  proceed- 
ings, Mr.  H.  H.  Sands,  of  the  firm  of  Messrs.  Sands 
&  Walker,  Nottingham,  engineers,  gave  particular 
of  the  scheme,  which  had  cost  altogether  £9,300.  The 
water  is  pumped  from  a  bore  325ft.  deep,  and  164  ft. 
into  the  chalk.  The  machinery,  which  is  all.in  dupli- 
cate, is  capable  of  raising  20,000  gallons  per  hour. 
The  water  is  carried  by  a  rising  main  to  a  tower  on 
high  ground  about  :}  mile  on  the  Halstead  road,  and 
stored  in  a  tank  with  a  capacity  of  64,000  gallons, 
equal  to  two  days'  normal  supply.  There  are  9  miles 
of  mains,  with  hydrants,  stop-valves  and  fire  alarms. 
The  engines  are  worked  by  gas  generated  on  the  pre- 
mises, and  the  actual  cost  of  raising  1,000  gallons 
is  only  ',d.  The  large  area  over  which  the  mains  are 
carried  has  greatly  added  to  the  cost,  which  works  out 
at  £2  15s.  per  head  of  the  population. 
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VISIT    TO    ROCHESTER. 

The  members  of  the  Southern  and  South-Eastero 
Districts  of  the  Institution  of  Municipal  Engineers 
paid  a  visit  last  Saturday  to  the  Portland  cement 
works  of  Messrs.  Martin,  Earle  &  Co.,  Limited,  at 
Wiokham,  Kochester.  Arriving  at  Strood  Station  at 
10.30  a.m.,  they  drove  direct  to  the  works,  where  they 
were  met  by  Mr.  James  Watson,  the  manager. 

The  works  are  ideally  situated  on  the  North  Bank 
of  the  river  Medway,  and  the  only  requisites  in  con- 
nection with  the  manufacture  of  cement  that  have 
to  be  brought  any  distance  are  coal  and  coke.  No 
difficulty  is  experienced  in  obtaining  the  raw  mate- 
rial— chalk  and  clay.  Immediately  adjacent  td  the 
works  are  immense  chalk  pits,  from  which  the  com- 
pany have  extracted  great  quantities  of  material,  and 
the  visible  supply  is  sufficient  to  keep  the  works  going 
at  their  present  capacity  for  many  years  to  come.  The 
company  owns  about  40  acres  of  freehold  land  with 
all  the  mining  rights  attached,  while  a  lease  is  also 
held  on  an  additional  60  acres  with  the  right  to  remove 
all  chalk.  The  company  have  secured  as  well  the 
rights  to  large  deposits  of  clay  in  the  river  Medway  - 
not  far  from  the  works — of  a  character  particular^ 
suitable  for  cement  manufacture.  The  wharf  frontage 
is  nearly  J  mile  long,  and  railway  sidings  from  the 
main  line  of  the  South-Eastern  and  Chatham  Railway 
run  right  up  to  the  cement  stores.  Under  the  guidance 
of  Mr.  Watson,  every  process  in  the  manufacture  and 
output  of  cement  was  viewed,  including  the  cooperage 
where  the  firm  make  all  their  own  barrels. 

The  members  then  drove  back  to  Strood  to  inspect 
the  building  of  the  new  Rochester  Bridge,  a  work 
which  has  one  particular  point  of  interest,  inasmuch 
as  the  existing  structure  is  being  used  as  a  staging 
on  which  to  build  the  new  steel  one.  Mr.  J.  J.  Robson, 
m.inst.c.e.,  engineer  to  the  Bridge  Wardens,  gave  a 
full  and  detailed  explanation  of  the  plans  of  the  new 
structure,  after  which  the  works  themselves  were 
viewed. 


FOR    OTHER   ADVERTISEMENTS 

See  Knd  of  Pai>er. 

SETTLE    EUEAL    DISTEICT    COUNCIL. 

^APPOINTMENT   OF   ASSISTANT    HIGHWAY 
SURVEYOR. 

The  above  Council  invite  applications  for  the  Office 
of  Assistant  Surveyor  of  Highways  of  the  above 
District,  which  comprises  31  Townships  and  about 
270  miles  of  Highways,  of  which  3fi  miles  are  Main 
Roads. 

The  person  to  be  appointed  will  be  required  to 
reside  in  Settle,  or  in  some  other  place  within  the 
District  approved  by  the  Council,  and  to  devote  the 
whole  of  his  time  to  the  services  of  the  Council. 

Applicants  must  have  had  previous  experience  in 
a  Surveyor's  Office. 

The  Salary  will  be  £60  per  annum  inclusive  of 
travelling  expenses. 

Applications,    marked    "Assistant    Surveyor,"    with 
copy  of  testimonials,   to  be  sent  to  me  on   or   before 
10  a.m.  on  Saturday,   the  10th  May  next. 
By   Order   of   the   Council, 

T.   E.   PEAR  SOX. 

Clerk. 
Council  Offices, 
Town  Hall, 
Settle. 

April  30,  1913.  (421) 

TJEQUIRED  by  the  Surveyor  of  a  County 
-*-*'  Borough  in  the  Midlands,  a  Junior  Engineering 
Assistant,  at  a  salary  of  £75  per  annum.  Candidates 
must  have  had  experience  in  the  general  work  of  a 
Municipal  Engineer's  Office,  and  be  neat  and  capable 
Draughtsmen.  Applications,  in  own  handwriting, 
stating  age,  qualifications  and  experience,  accom- 
panied by  copies  of  three  recent  testimonials,  and 
endorsed  "Assistant,"  must  be  sent,  not  later  than 
Wednesday,  May  14th,  to  Box  1,247,  office  of  The 
Surveyor,  24  Bride-lane.  Fleet-street,  E.C.  (422) 

BOROUGH  ENGINEER  AND  SURVEYOR, 
East  Coast,  has  vacancy  for  Pupil. — Box  1,248, 
office  of  The  Surveyor,  24  Bride-lane,  Fleet-street^ 
E.C.  (424) 


THE  URBAN  DISTRICT  COUNCIL  OF 
ESHER  AND  THE  DITTONS. 
APPOINTMENT  OF  SURVEYOR'S  CLERK. 
The  Council  invite  applications  for  the  above 
appointment.  Applicants  must  have  had  experience 
in  a  Municipal  Surveyor's  Department,  including  the 
keeping  of  all  the  various  books,  and  lie  an  efficient- 
short  hand- typist. 

The  salary  will  commence  at  £65  per  annum  and 
rise  (subject  to  satisfactory  service)  by  annual  incre- 
ments of  £10  to  a  maximum  of  £85. 

Applications,  in  candidate's  own  handwriting,  to  be 
addressed  to  the  undersigned,  accompanied  by  copies 
of  three  testimonials,  not  later  than  5  p.m.  on  the 
9th  proximo,  endorsed  "Surveyor's  Clerk."  Canvas- 
sing will  disqualify. 

JOHN  T.  METCALFE, 

Clerk  to  the  Council. 
Council  Offices, 

Portsmouth-road, 
Thames  Ditton. 

April  30,   1913.  (423) 

THOROUGH   OF   CHELMSFORD. 
-°  SURFACING-  OF   STREETS   WITH 

BITUMINOUS   MACADAM. 

The  Town  Council  of  Chelmsford  invite  Tenders  for 
the  Surfacing  of  Portions  of  High-street,  Moulsham- 
streel  and  Springfield-road,  containing  together  an 
area  of  about  9,000  square  yards,  with  Tar-macadam 
or  other  Bituminous  Materials. 

Form  of  Tender  and  Specification  may  be  obtained 
upon  application  to  the  Borough  Engineer,  16  London- 
road.  Chelmsford,  who  will  produce  the  plans  for 
inspection  and  furnish  any  additional  information 
which  may  be  required. 

Tenders,  which  must  be  on  the  form  provided, 
enclosed  in  sealed  envelopes  (endorsed  'Surfacing  of 
High-street  "),   stating— 

(1)  The  price  per  square  yard  at  which  the  person 

tendering  is  prepared  to  carry  out  the  work  ; 

(2)  The  price  per  square  yard  per  annum  for  which 

he  is  prepared  to  maintain  the  same  in  good 
order  for  a  period  of  5  years, 
must  be  delivered  at  my  office  by  not  later  than  1  p.m. 
on  Thursday,  15th  May. 

The  Contract  will  contain  a  clause  providing  that 
the  Contractor  shall,  so  far  as  regards  any  work- 
executed  in  the  Borough,  pay  rates  of  wages  not  less 
favourable  than  those  commonly  recognised  by 
employers  in  the  Borough  for  the  particular  class  of 
work  to  be  performed  under  the  Contract. 

The  Council  do  not  bind  themselves  to  accept  tin- 
lowest  or  any  Tender,  and  reserve  the  right  to  divide 
the  Contract  between  two  or  more  persons,  and  to 
accept  a  pari  only  of  any  Tender. 

GEORGE   MELVIN, 

Town    Clerk. 
Municipal  Cilices, 

Chelmsford. 

May  1,  1913.  (420) 

TTRBAN      DISTRICT      COUNCIL      OF 

U  ENFIELD. 

PUBLIC    STREET    IMPROVEMENT   WORKS. 

The  Council  invite  Tenders  for  providing  and  laying 
about  8,500yds.  super,  of  Artificial  Stone  Paving  in 
Southbury-road. 

Specifications  can  be  seen,  Form  of  Tender  and  all 
information  obtained,  on  application  to  Mr.  Richard 
Collins,  the  Council's  Surveyor,  any  day  except  Satur- 
day, between  the  hours  of  9  a.m.  and  5  p.m. 

the  Contractor  will  be  required  to  observe  trade 
union  hours  of  labour,  and  to  pay  the  recognised  trade 
union  rates  of  wages  in  force  in  the  district  where 
the  work  is  to  be  executed. 

Sealed  Tenders,  endorsed  "  Tender  for  Street  Works." 
to  be  sent  in  to  me  not  later  than  noon  on  Thursday, 
the  15th  day  of  May,  1913. 

The  Tenders  must  be  accompanied  by  a  schedule 
of  hours  of  labour  and  of  prices  and  wages  to  lie  paid 
for  different  classes  of  work,  which  schedule  will  be 
embodied  in  the  contract. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

(By  order) 

T.  W.  SCOTT. 

Clerk. 

Public  offices.  Enfield. 

\piil  30,  1913.  (4251 
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House  Drainage  Regulations  on  the  Continent* 

By   FRANK   R.    DURHAM,   isSOC.M.iNST.C.B. 


As  the  author's  experience  has  been  chiefly  acquired 
in  Germany,  it  will  be  to  that  country  that  the  fol- 
lowing remarks  will,  as  a  rule,  refer.  However,  the 
same  ideas  which  have  influenced  the  drafting  of 
the  German  regulations  are  to  be  found  in  other 
countries,  such  as  Austria,  Russia,  &c.  This  being 
•he  case,  the  author  has  selected  the  following  regu- 
lations as  representing  some  of  the  existing  condi- 
tions on  the  Continent:  The  standard  regulations  of 
t lie  Verband  deutscher  Architekten  mid  Ingenieur 
Verein  (Associated  German  Architectural  and  Engi- 
neering Societies),  those  of  Berlin,  Cologne,  Elberfeld. 
Frankfurt-on-the-Maine,  Mannheim,  Prague,  Vienna, 
and  Paris. 

Historical. — Before  commencing  the  subject  of  the 
paper,  a  few  remarks  on  the  history  of  the  develop- 
ment of  sewerage  works  in  Germany  are  necessary  in 
order  to  appreciate  better  the  influences  that  have 
been  at  work  in  house  drainage.  The  late  Mr. 
William  Lindley,  m.inst.c.e.,  was  the  pioneer  of  sys- 
tematic drainage  on  the  Continent.  His  great  works 
at  Hamburg,  constructed  in  the  'forties  of  the  last 
century,  prescribed  that  all  house  drains  were  to  be  of 
east-iron  with  lead  joints,  air  and  water  tight;  all 
connections  in  the  houses — private  and  public— pro- 
perly trapped ;  all  soil  pipes  carried  above  the  roofs 
to  insure  perfect  and  ample  ventilation.  Frankfurt- 
on-Maine  followed  Hamburg  in  the  'sixties.  These 
works  have  largely  been  carried  out  by  Sir  William 
H.  Lindley,  under  whom  the  author  had  the  pleasure 
of  working  for  thirteen  years.  From  that  period 
onward  the  development  of  German  sewerage  works 
had  taken  place.  The  remarkable  feature,  and  one 
of  great  importance,  is  that  the  cities  and  towns  have 
been  drained,  almost  without  exception,  on  broadly- 
conceived  plans  embracing  a  large  area  of  extension 
and  providing  for  a  remote  future.  For  example,  at 
Frankfurt-on-Maine,  when  the  designs  were  originally 
drawn  up  in  1863,  the  population  was  considerably 
less  than  100,000,  and  even  now  sewers  are  being  car- 
ried out  on  the  lines  laid  down  at  that  time,  although 
the  population  has  increased  to  nearly  450,000.  It 
may  be  here  incidentally  remarked  that  the  develop- 
ment of  rational  town  planning  has  to  a  great  extent 
arisen  out  of  this  system  of  planning  of  the  drainage 
of  the  towns  and  cities  in  Germany.  It  is  an  excep- 
tion to  find  a  development  of  a  sewerage  system  as 
may  be  found  in  this  country  where  a  property  may 
he  privately  developed  and  sewered  quite  regardless 
of  a  general  and  uniform  system  for  the  whole  dis- 
trict and  neighbouring  districts  concerned. 

Xow,  to  return  to  the  subject  of  the  paper,  no  com- 
parisons will  be  made  with  English  practice.  The 
sequence  of  the  standard  regulations  of  the  Associated 
German  Architectural  and  Engineering  Societies  will 
be  followed,  and  the  more  interesting  regulations 
commented  on. 

Obligation  to  Connect  to  Sewers. — All  houses,  &c,  must 
be  connected  where  sewers  exist.  In  certain  cases 
unbuilt-on  areas  must  be  drained  where  surface  water, 
&c.,  may  give  rise  to  a  nuisance.  At  Frankfurt  we 
find  a  regulation  with  regard  to  a  private  road  with 
a  sewer.  Such  a  sewer  will  only  be  connected  to  the 
main  drainage  system  provided  any  and  all  houses, 
&C.,  along  the  said  road  have  access  to  the  sewer.  In 
Elberfeld  there  is  a  regulation  providing  that,  should 
-ewer  exist,  the  house  drainage  works  should  be 
so  constructed  that  when  a  sewer  is  laid  the  connec- 
tion can  be  made  without,  any  or  much  alteration. 

Sevagt   .)//<<;/•-,/  to  he  Drained. — Special  conditions  are 
enforced   for  the  separate  system  of  drainage  to  pre- 
vent the  access  of  rain  or  surface  water  to  the  dirty 
i    -v  tem.     A  complete  detailed  list  of  all  matters 
allowed  to  I,.-  discharged  into  the  sewers  will  be 
found  in  all  regulations:   for  instance,  all  solid  house 
ise,  inflammable  or  explosive  substances,  or  fluids ; 
all  effluents  with    temperatures  exceeding  85deg.  to 
95  deg.  Fahr . ;  all  effluents  likely  to  cause  damage  to 
the  sewers  or  to  endanger  the  lives  of  sewermen  :   all 
effluents   likely  to  cause  difficulties    in   the  working 
of  the  By s tem,  such  as  condenser  water  in  large  quan- 
tities, tea.,  or  likely  to  have  a  deleterious  effect  on  the 
purification     works.    As     regards     temperature,     the 
Berlin    regulations    provide    for   the    contingency    by 

rfrad  before  the  Institute  of  Sanitary  Ensfineers  at  a  meeting 
held  on  the  21st  nit.,  Mr.  H.  Percy  Boulnois,  m.inst.c.e.,  President,  in 
the  chair. 


requiring  in  certain   cases  a  control  thermometer  to 
be  installed. 

Flushing. — Ample  flushing  must  he  provided.  No 
sink  or  fixed  basin,  lavatory,  gullies  within  buildings, 
&c,  may  be  installed  without  a  water  tap. 

CONNECTION      OF     SEVERAL    PROPERTIES    BY    MEANS     OF 
A    COMMON    DRAIN. 

Connections  of  several  properties  or  houses  by 
means  of  a  common  house  drain  is  prohibited  in  all 
regulations.  Each  house  must  have  its  own  drain. 
Even  if  a  complex  of  houses,  such  as  large  tenement 
buildings,  is  afterwards  divided  into  one  or  more 
separate  house  properties,  each  division  must  then 
have  its  separate  main  drain.  The  only  exception 
occurs  when  the  configuration  of  the  land  makes  it 
unavoidable,  and  then  a  permanent  easement  must 
be  arranged  for  and  officially  recorded. 

Removal  of  Old  Works. — After  completion  of  the  new 
house  drainage  works,  the  old  cesspits,  &c,  must  he 
removed.  The  latter  may  not  be  emptied  into  the 
sewer  system. 

Inspection  and  Control. — All  work  must  receive  the 
sanction  of  the  municipal  authorities.  For  this  pur- 
pose nearly  every  city  or  large  town  has  a  special 
department  dealing  with  house  drainage.  The  officials 
have  free  entrance  and  full  powers  of  control  for  the 
examination  of  work  executed,  and  also  of  the  main- 
tenance and  working  of  the  house  drainage  system. 
Usually  notice  is  served  prior  to  such  a  visitation. 

Contractor  Permits. — Contractors  have  to  give  an 
undertaking  to  carry  out  the  works  in  accordance 
with  the  regulations.  At  Frankfurt  the  Municipality 
records  a  list  of  suitable  contractors.  Contractors  in 
default  may  be  struck  off  the  list,  and  a  new  contrac- 
tor must  be  approved  of  by  the  municipality. 

Data  Supplied  by  the  Municipalities. — Position  and 
level  of  the  nearest  benchmark.  All  German  and  most 
Continental  towns  have  their  own  surveys  with  bench- 
marks based  on  the  Government  surveys.  Position  and 
level  of  the  junction  piece  or  pipe.  The  level  of  any 
water  level  that  may  affect  the  drainage,  such  as  river 
flood  level,  storm-water  levels  in  the  sew-ers,  &c. 
These  data  must  be  repeated  on  the  plans. 

Plans. — All  plans  must  be  in  duplicate,  and  on  im- 
perishable material.  These  plans  are  separate  from 
those  required  for  new  buildings,  as  they  are  ex- 
amined in  the  engineers'  and  not  in  the  architects' 
offices.  All  plans  must  be  of  uniform  size,  the  dimen- 
sions being  multiples  of  the  standard  foolscap  21  by 
33  cm.  (about  8|in.  by  13  in.),  a  most  important  regu- 
lation for  the  methodical  system  of  filing  of  records. 
Scales  for  situations  must  be  1 :  500L  1 :  1,000,  or  1 : 
2,000,  according  to  the  size  of  the  object  to  be  drained. 
For  details— 1 :  100,  1 :  200,  1 :  500.  In  sections  heights 
1 :  100  reduced  to  ordnance  datum,  the  datum  line  on 
the  plan  being  figure  to  a  round  number,  such  as  50, 
100,  250,  &c.  For  important  details,  1:  10.  The  plans 
must  contain  all  details,  and  the  colours  are 
standardised  to  indicate  the  various  materials  used, 
green  being  reserved  for  the  approbation  of  the  plans. 
All  levels  and  gradients  of  the  main  drain  and  its 
side  branches  must  be  recorded.  All  alterations 
occurring  during  construction  must  be  recorded,  and 
substantial  differences  must  be  recorded  on  new  plans 
to  be  submitted  to  the  municipal  authorities.  Plans 
must  be  signed  by  the  house  owner  and  the  con- 
tractor. 

Inspection  During  Construction. — 'No  work  may  be 
covered  in  without  inspection,  and  one  day's  notice 
must  be  given. 

Testing. — All  necessary  plant  must  be  supplied  by 
the  house  owner.  A  water  test  to  street  level  is 
usually  made  for  the  ground  drains,  and  smoke  tests 
for  the  fall  pipes,  &c. 

Certificate. — After  completion  and  satisfactory  con- 
struction a  permit  or  certificate  is  given."  The  muni- 
cipalities undertake  no  responsibility  for  the  work  or 
its  proper  working.  Defects  and  alterations  must  be 
notified. 

DETAILS    OF    CONSTRUCTION. 

Junction  Blocks  or  Pipes. — Invariably,  throughout  all 
I  In'  sewerage  systems  in  Germany,  junction  blocks  or 
pipes  are  provided  at  the  time  of  the  construction  of 
sewers  for  every  house  and  for  every  plot  of  land. 
\*hether  built  on  or  not.  These  connections  are  pro- 
vided at  such  points  where  the  best  drainage  can  be 
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effected.  At  Frankfurt  no  house  drain  connections 
are  allowed  to  be  made  between  December  1st  and 
March  1st;  Blberfeld  from  November  15th  to  March 
15th,  These  regulations  refer  to  climatic  conditions 
of  the  Continental  winter.  As  a  rule,  the  actual  con- 
nection to  the  sewer  is  carried  out  by  the  munici- 
pality at  the  cost  of  the  house  owner,'  and  for  that 
purpose  a  schedule  of  costs  is  often  attached  to  the 
regulations.  Sometimes  the  whole  of  the  drain  below 
public  property  is  laid  by  the  officials.  This  is  a 
safeguard  against  had  workmanship  at  the  sewer. 
In  Paris  the  main  connection  to  the  sewers  is  of 
interest,  owing  to  its  special  character.  The  connec- 
tion to  the  sewer  must  be  made  in  a  branch  egg- 
shaped  culvert  of  the  following  dimensions:  6ft.  high 
by  3  ft.  wide,  with  an  invert  radius  of  20  in.  This 
culvert  must  be  prolonged  to  the  basement  of  the 
house  and  ventilated.  It  is  closed  at  the  sewer  end 
with  a  blind  wall  of  1ft.  in  thickness,  a  vertical  wall 
on  the  house  side,  and  profiled  to  the  sewer  cross- 
section  on  the  sewer  side.  This  wall  carries  a  plate 
with  the  numbers,  &c,  of  the  house  connection.  In 
the  ease  of  houses  with  a  lesser  rentable  value  than 
£200,  the'eonnection  may  be  made  by  means  of  a  cast- 
iron  pipe  with  leaded  "joints,  laid  with  a  gradient  of 
1 :  30.'  Rain  water  connections  are  treated  in  the 
same  way.  These  branch  sewers  are  carried  out  by 
the  municipality,  and  paid  for  by  the  house  owners. 
Drains  Below  Ground.— -The  drains  must  be  laid  in 
straight  lines  and  along  the  shortest  way.  Changes 
of  direction  must  be  made  with  bends,  and  junctions 
must  have  an  angle  of  60  degrees.  The  pipes  should 
be  Jaid,  if  possible,  parallel  to  the  walls.  The 
terminal  bend  to  take  a  fall  or  soil  pipe  must  be  a 
duck's  foot  bend. 

Soil  or  Fall  Pipes.— All  soil  or  fall  pipes  must  he 
carried  down  vertically  inside  the  buildings;  slanting 
or  sloping  directions  must  be  avoided.  All  changes 
of  wall  thickness  causing  a  set-back  must  be  nego- 
tiated by  means  of  swan-neck  bends.  All  pipes,  espe- 
cially the  sockets,  must  be  accessible  and  fastened  to 
the  vail  securely.  The  junctions  must  have  angles 
of  60  degrees.  Berlin  admits  70  degrees.  At  Frankfurt 
there  is  a  recommendation  that  the  fall  pipes  should 
be  in  the  neighbourhood  of  the  kitchen  chimney.  No 
rain  water  is  allowed  to  he  drained  into  these  internal 
pipes.  The  climatic  conditions  of  the  Continent- 
Germany  and  eastwards— demand  that  the  pipes 
should  be  carried  inside  the  houses.  This  has  the 
further  great  advantage  of  assisting  the  ventilation  of 
the  house  drainage. 

1'ain-watu-  Pipes.— The  rain  pipes  must  he  carried 
vertically  down  outside  the  buildings.  The  gathering 
together  of  several  pipes  into  one  pipe  above  ground 
must  be  avoided  if  possible.  No  dirty  water  or  sewer- 
age may  be  drained  through  these  pipes.  Small  rain 
pipes  from  balconies  are  sometimes  allowed  to  be 
connected  to  the  internal  fall  pipes,  but  in  these  eases 
they  must  be  trapped. 

Gradients.— The  available  difference  of  level  between 
the  sewer  junction  and  the  farthest  point  must  be 
distributed  as  a  uniform  gradient.  A  change  of 
gradient  is  permitted  when  the  through  gradient  ex- 
ceeds 1 :  25.  Sharper  gradients  than  1 :  3  are  not  per- 
missible for  underground  drains.  The  change  of 
gradient  must  not  be  under  the  street  level.  As  a 
rule,  1 :  30  is  recommended,  and  1 :  50  in  exceptional 
cases.  Gradients  of  1 :  100  or  1 :  200,  to  be  found  in 
Berlin,  require  special  flushing  arrangements. 

Size  of  Pipes.— The  size  of  pipes  are  laid  down  in 
the  standards  of  1903,  and  are,  in  English  measure, 
approximately:  1-in.,  lj-in.,  lj-in.,  2-in.,  2f-in.,  4-in.. 
5-in..  6-in.,  and  8-in.  The  main  drain  should  be  6  in! 
Other  dimensions  may  only  be  allowed  by  special 
permission;  single  sinks,  lavatories,  &c,  2  in.;  groups 
of  sinks,  lavatories,  baths,  &c,  2Jin.;  water-closets, 
4 in.,  sometimes  5 in.;  lj-in.  pipes  may  sometimes  be 
permitted  for  single  small  sinks,  &c,  and  pipes  of 
smaller  dimensions  only  as  overflows. 

Standardisation  of  House  Drainage  Pipes  and  Regula- 
tions.—The  house  drainage  pipes  were  standardised  in 
Germany  and  Austria  in  1903,  after  five  years'  work. 
A  committee  of  the  Associated  Architectural  and 
Engineering  Societies,  previously  mentioned,  carried 
out  this  work  in  conference  with  their  Governments 
and  manufacturers.  .  .  .  Prior  to  the  standardisation 
there  were  50-60  types  for  straight  pipes  and  200-250 
specials.  They  are  now  reduced  to  30  and  about  150. 
The  Standard  Regulations  were  completed  in  1907,  and 
are  gradually  forming  the  basis  of  all  house  drainage 
regulations;  for  instance,  they  have  been  adopted  at 
Berlin,  Frankfurt,  &C,  and  adapted  to  the  local  re- 
quirements. 


MATERIALS    10    BE    USED. 

Mam  Drains.— 'Main  drains  must  be  made  of  cast- 
iron  with  lead  joints  within  the  buildings,  and  to  a 
distance  of  4*  ft.  to  5  ft.  beyond  the  outside  of  the 
walls,  oi  u  hi cm:  g  parallel  to  a  wall  on  the  out- 
side of  the  building  within  this  danger  /one  of  t1.  ft. 
to  5  ft.  The  rest  of  the  drain  may  be  of  stoneware 
pipes  with  asphalt  jointing.*  This  method  of  jointing 
is  not,  so  far  as  the  author  knows,  used  extensively 
in  this  country,  hut  is  now  used  almost  universallj 
throughout  the  whole  of  Germany,  Austria,  &c.  Other 
methods  of  jointing  cement  and  clay  are  in  mostcases 
prohibited.  At  Prague,  however,  an  exception  has 
been  made,  and  stoneware  pipes  are  allowed,  though 
not  recommended,  under  cellar  floors,  provided  a  cover 
of  at  least  2|  ft,  is  obtainable;  preference  is  to  be 
given  to  iron  pipes  with  leaded  joints.  This  relaxa- 
tion, the  author  believes,  was  made  on  account  of 
financial  burdens,  in  the  case  of  the  poorer  class  of 
properties,  arising  out  of  the  complete  resewering  of 
the  city. 

Soil  Pipes  and  Fall  Pipes.— All  soil  and  fall  pipes 
must  be  of  cast-iron;  pipes  of  lesser  diameter  than 
2f  m.  may  be  of  lead  of  standard  sizes. 

Rain  Pipe*.— Rain  pipes  may  be  made  of  zinc, 
copper,  or  iron;  the  lower  section,  however,  up  to  a 
height  of  6  ft,  6  in.  above  ground,  must  he  of  iron  of 
the  standard  types. 

I  ent  Pipes.— Ventilation  pipes  should  be  of  cast-iron 
with  lead  jointing;  brazed  airtight  copper  pipes,  lead 
pipes,  or  weldless  wrought-iron  or  steel  pipes  may  be 
used.  Zinc  piping  of  standard  gauge  may  only  be 
used  outside,  and  then  from  6  ft.  6  in.  above  the 
ground  level. 

VENTILATION. 

Great  importance  is  attached  to  ventilation,  for  the 
following  reason  :  No  intercepting  traps  are  permitted, 
and  all  drains,  with  one  or  two  exceptions,  are  in 
direct  communication  with  the  sewers.  A  disconnect- 
ing system,  not  only  impossible  from  climatic  condi- 
tions, but  considered  also  a  serious  impediment  to 
thorough  ventilation  of  the  sewerage  system,  is  not 
practised  on  the  Continent.  It  must  therefore  be 
remembered  that  all  soil  pipes,  fall  pipes,  and  ram 
pipes  form  active  elements  in  the  ventilation  of  both 
the  house  drainage  systems  and  of  the  main  sewerage 
5  -iems. 

Main  Drains.— If  the  main  drain  does  not  end  in  a 
ventilation  stack,  the  authorities  may  insist  on  one. 

Soil  Pipes  and  Fall  Pipes.— All  fall  or  soil  pipes  must 
be  earned  ,up  with  their  full  cross  section  20  in.  above 
the  roof,  o,  at  least  3  ft,  above  any  window,  and  about 
10  It.  laterally  from  such  a  window.  A  collection  of 
fall  pipes  into  one  ventilating  stack  is  not  permissible. 
Pipes  unavoidably  slanting  or  sloping  must  have  a 
rise  of  1:5.  The  upper  end  of  the  ventilation  pipes 
must  be  2  in.  larger  in  diameter,  and  the  capping 
should  allow  free  area  of  twice  the  cross  section  of 
the  pipe.  No  connections  may  be  made  with 
chimneys,  factory  chimneys  excepted.  Secondary 
ventilation  is  allowed,  but  its  avoidance  is  recom- 
mended wherever  possible  by  a  suitable  arrangement 
of  the  fall  pipes.  Elberfeld  regulations  contain  the 
provision  of  secondary  ventilation  in  the  case  where 
closets  are  more  than  4  ft,  away  from  their  respective 
soil  pipes. 

Rain-water  Pipes.— Ah  rain-water  pipes  must  be  car- 
ried up  as  ventilating  pipes,  and  only  in  cases  where 
the  head  is  close  to  a  window  must  the  rain  pipe  be 
disconnected  over  a  deep-seated  gully  or  trapped. 
Where  it  is  considered  necessary,  special  traps  for 
intercepting  slates,  tiles,  &c,  must  be  provided,  but 
so  constructed  that  there  is  unimpeded  ventilation. 

Protection  against  Frost.— All  main  drains  must  be 
laid  below  the  frost  level,  and  all  water  levels 
in  the  gully  traps  must  likewise  be  free  from 
danger  of  frost.  According  to  the  various  districts 
of  the  Continent,  the  earth  cover  required  varies  from 
2j  ft.  to  5  ft.  All  pipes  in  rooms  exposed  to  frost 
danger  must  be  protected.  All  fall  pipes,  sinks,  lava- 
tories, should  be  preferably  placed  on  inside  walls. 

Inspection  Chambers,  Manholes,  Jhc. — At  a  distance  of 
6  ft.  6  in.  behind  the  building  line,  and  when  the 
gradient  is  less  than  1:50,  an  airtight  inspection 
box  must  be  provided.  If  this  box  is  below  ground 
level,   it  must   be  placed  in   a  rectangular  manhole, 

*  After  a  stoneware  pipe  is  truly  laid  and  two  strands  of  well-tarred 
gasket  have  been  cauiked  home,  a  thick  roll  of  canvas,  or  a  rubber  or 
cork  ring,  smeared  with  clay,  leaving  a  small  opening  at  the  top  for 
pouring  in  the  hot  melted  asphalt,  is  pressed  hard  up  against  the 
annular  socket  space,  so  as  to  prevent  any  outside  leakage  The 
asphalt  is  then  poured  in  as  in  making  a  lead  joint.  This  method  is 
simple,  and  the  result  is  a  perfectly  flexible  pipe  line,  not  liable  to 
fracture  through  settlement  of  the  ground. 
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3  ft.  ■'!  in.  by  2\  ft.,  or  in  a  circular  one  of  3  ft.  dia- 
meter. These  inspection  boxes,  wherever  necessary, 
must,  as  u  rule,  be  placed  noi  less  than  50  yds.  apart. 
If  no  manhole  is  provided,  the  position  of  the  inspec 
tion  box  must  be  marked  in  a  conspicuous  manner 
Manhole-  with  open  inverl  are  onlj  allowed  in  excep- 
tional cases. 

/■■«/  Traps.-  Fat  traps  of  recognised  design  must  he 
installed  wherever  necessary;  in  small  establishments 
they  should  l>c  of  casl  iron,  otherwise  in  masonry 
work.      Proper   ventilation    must   he   provided. 

Gullies— The  gullies  lor  outdoor  courts  ami  yards. 
as  well  as  those  within  the  premises,  must  he  trapped 
an  1  have  iron  grids  with  the  bars  spaced  al  ft  in. 
clearway  between  (he  bars.  The  water  level  in  the 
trap  must  he  below  the  frosi  level.  In  cases  of  sepa- 
rate systems  careful  arrangements  must  he  made  to 
keep  the  dirty-water  gullies  separate  from  the  rain- 
watei  gullies.  All  gullies  inside  houses  must  be  of 
cast-iron.  In  Elberfeld  and  other  cities  all  gullies 
within  4.V   It.  of  the  houses  must   he  of  cast-iron. 

Protection  against  Floods. — All  gullies,  closets,  &c, 
which  lie  below  the  flood  level,  as  indicated  by  the 
municipal  authorities,  are  forbidden.  The  drainage 
of  low-lying  rooms,  cellars,  &c.,  must  he  provided  with 
arrangements  to  prevent  hack  water  entering  from  the 
sewers.  These  should  consist  of  self-acting  flap-valves 
and  a  hand  stop  valve.  Permission  for  such  drainage 
is  only  given  on  the  responsibilty  of  the  house  owner. 
These  levels,  where  necessary,  must  he  carefully  re- 
corded on  the  plans.  II  the  rooms  lie  holow  the  pos- 
sible drainage  level,  other  methods  of  evacuation 
must  hi'  resorted  to,  where  necessary. 

Sinls.  Scullery,    Wash-ups,   .6c. — All   sinks,   wash-ups. 

iVc.    must    have   fixed    grids,    the    holes    not    to    exc I 

{j  in.  in  diameter,  and  fitted  with  flaps.  The  larger 
types  may  have  cross  grids,  hut  the  square  perfora- 
tions must  not  exceed  ft  in.  Onl>  non-porous  mate- 
rial may  be  used.  All  hoarded  surrounds  to  the  sinks. 
&C,  are  not  recommended,  and  in  many  towns  pro- 
hibited. The  water  pipe  supply  must  he  at  least  1  in. 
above  the  rim  of  such   sinks.  &c. 

Closets . — Closets  must  stand  free  without  being 
hoarded  in.  the  outlet  of  the  basins  must  he  visible, 
and  not  more  than  2}  in.  in  diameter.  All  flap  valves 
and  similar  mechanical  contrivances  to  hold  water 
in  the  basin,  and  automatic  flushing  devices,  are  pro- 
hibited. The  trap  must  be  connected  as  closely  as 
possible  to  the  soil  pipe.  The  flushing  tank  must,  he 
at  lea.-t  0  ft.  above  the  floor,  and  contain  2  to  .'!  gal- 
lons. In  Flag  the  flushing  pipe  must,  have  1^  in. 
in  diameter,  and  the  closet  hasin  cou'ain  a.  depth  id' 
water  of  at  least  \\  in.  The  seat  must  he  hinged,  and 
suitable  arrangements  made  to  prevent  the  flush  pipe 
heing  damaged.  Lavatories  for  huge  establishments, 
or  factories,  or  barracks,  must  lie  planned  and  receive 
-peeial  -auction.  The  hasin  must  he  of  porcelain  or 
enamelled  cast-iron.  Urinals  are  Subject  to  much 
the  same  conditions,  and  both  fittings  must  only  he 
placed  in  rooms  ventilated  and  free  from  frost. 

Batlis. — Baths  must  he  fitted  with  fixed  grid-  of  I  he 
same  dimensions  as  those  for  sinks.  Ac.  Boarded 
surrounds  are  net  recommended. 

Overflows.  -Overflows  from  cistern,-,  &C,  may  not  he 
connected  to  the  drainage  system.  Overflows  from 
washing  basins,  urinals,  and  hath,;  must  he  con- 
nected above  the  respective  traps  ot   these  fittings. 

Refrigerators,  Fish  Tanks,  <(■>. —  Refrigerators,  fish 
tanks.  &c,  may  not  he  connected  to  the  house  drain- 
age system. 

Trai>--.      No    intercepting    traps    are    allowed,    except 
in    the    case    of    certain    rain-wafer    pipes,    as    ahead', 
cribed.     The  traps  must  he  of  the  II  or  S  form;   all 
dip    traps,     hell     traps,     D     traps,     Ac,     are     pro- 
hibited.      Traps  may  he  of  iron,  lead,  copper,  brass, 
earthenware,  but   in  no  case  of  zinc.    The  diameters 
Small    wash    basins,    &c,    and    urinals,    IJin.; 
large    wash    basins.    &C.,    and    urinal,-,     II  in.;     sink's, 
h-ups,     hath,-.    &C,    2  in.:     closets,    2:,'-4in.;      floor 
gullii      - --,  I     outdoor  gullies,  4-5 in.    In  the  ease  of 
fittings     requiring     grids     the     sum     of     the     area 
of    the    outlet    perforations    must     not    exceed    one- 
half     of     the     area     of     the     trap     opening.       The 
depth  of  water  seal  in  the  closet  must    he  2  in.,  and 
in    the    case   of    gullies     1  in.,    and    in    all    oilier    fittings 

in.    All  traps  mu  t  1       ible  to  be  cleansed.      The 
cleaning  holes  must  !>'•  fitted  with  caps  and  not  with 
i  l!i"  traps  should  he  fitted  close  under 

the  object  in  question,  and  connected  with  the  respec- 
tive fall  pipe  by  as  short  a  length  of  pipe  as  possible, 
to  avoid  the  necessity  of  secondary  ventilation.  All 
gullies,  sinks.  &c.,  when  out  of  use  for  long  periods 


of  time    i  .<j..  when  a  home  is  empty     must   be  closed 
up. 

Materials.  The  materials  are  all  standardised,  and 
must  be  of  the  best  quality.  Most,  towns  have  a 
sample  museum  where  approved  fittings  may  he  seen. 
The  lead  pipes,  for  instance,  must  have  the  following 
weights:  I  in.,  2lh.  pel'  foot;  1ft  in.,  2"81b.  per  foot; 
I  ^  in..  4'2lb.  per  foot;  2  in.,  :Y2lb.  per  loot.  Zinc 
must  he  about  ,'i/G4  in.  thick.  The  casl  iron  pipes 
must  have  the  following  thicknesses:  2  in..  .! ?  ; 
2.i  in.,  ii;;  dim,  [§ ;  5  in.,  Hj  6  in.,  .'. ,  ;  'in.,  IS  inches. 
flic  stoneware  pipes  are  likewise  standardised  as  re- 
gards   length,    thickness,    and    socket,    dimensions. 

Construction  of  Work. — All  pipes  above  ground  must 
be  accessible.  Pipes  are  not  allowed  to  he  boxed  in 
or  hidden  in  slots  in  brickwork,  &c.  Concrete  is.  as 
a  rule,  not  recommended  for  laying  pipes  below 
ground,  and  the  pipes  should  he  laid  in  good  soil  or 
sand,  so  that  the  pipe  line  may  retain  its  flexibility. 
Only  lead  jointing  is  to  he  used  Eor  iron  pipes,  and 
asphalt  for  stoneware  pipes.  The  house  owner  is 
responsible  tor  the  proper  condition  and  working  of 
his  drainage   system. 

Besides  these  regulations,  there  are  'certain  addi- 
tional regulations  referring  to  the  transition  during 
the  period  of  the  gradual  development  ol  the  diainage 
ol  towns,  in  which  certain  parts  of  an  existing  house 
drainage  may  he  retained,  although  it  may  be  not 
quite  in  accordance  with  the  newer  regulations.  But 
these  permissions  to  retain  may  he  annulled  as  and 
when  the  authorities  deem  it  necessary. 

In  the  cases  of  small  towns  with  a  number  of  poor 
house  ownei  .  the  towns  have  made  e  \cept  ional  regu- 
lations as  regards  the  house  drainage  in  order  to 
attain  quickly  a  satisfactorj  state  of  affairs.  The 
municipal  authorities  have  lent  money  on  the  security 
of  the  property  in  order  to  provide  the  necessary 
capital.  In  these  instances  the  work  has  been  carried 
on  by  the  municipal  authorities,  and  the  loans  are 
repaid  at,  the  time  ot  the  collection,-  ol  rates,  taxes, 
&c.  Relief  of  heavy  expenditure  ha,-,  thus  been  ob- 
tained by  the  house  owner,  and  the  town  has  the 
satisfaction  of  getting  quicker  to  the  better  state  of 
-aiiitat  ion. 

There  are  several  other  regulations  which  the  author 
has  i  (it,  touched  on,  hut,  all  the  more  important  ones 
have   been   cursorily   reviewed. 

In  summing  up  the  position  of  house  drainage  more 
especially  in  Germany,  the  chief  characteristic-  may 
he  said  to  he  the  following:  (a)  Standardisation  of 
regulations  and  materials;  (b)  departmental  system  of 
approval  ol  plans  and  work;  (c)  direct  connection  to 
the  sewer  system  without  main,  intercepting  traps: 
(</)  ventilation  of  the  sewerage  and  drainage  system; 
(e)  necessity  of  placing  all  pipes  within  the  houses, 
with  the  exception  of  rain  pipes. 


New  County  Hall  for  Westmeath.  —  The  new  West- 
meath  county  hall,  built  at  Mullingar,  from  designs 
by  Mr.  A.  E.  Joyce,  the  county  surveyor,  was  opened 
recently.  The  contractor  was  Air.  James  Wynne,  of 
Dundalk,   and  the   building  cost  over  £.5,000. 

Business  Announcement.— Messrs.  William  Muirhead 
&  Co..  Limited,  have  removed  from  their  late  address, 
35  Queen  Victoria-street,  London.  E.C.,  to  more  suit- 
able offices  at,  41  Parliament-street,  Westminster,  S.W. 

The  telepl e  number  is  Gerrard  6420.    Mr.  R.  Mac- 

donald  Wilson,  assoc.m.insi.c.e.,  has  joined  the  board 
of  directors.  The  company  has  been  given  an  exten- 
sion of  the  contract  by  the  Southend-on-Sea  Corpora- 
tion for  the  improvements  of  Sea  Front,  and  Esplanade, 
to  the  amount  of  £30,700. 

Bradford's  Improvement  Scheme.  A  Committee  of 
(he  House  of  Lords,  presided  over  by  the  Marquis  of 
Bristol,  have  under  consideration  a  Parliamentary  Bill 
promoted  by  the  Corporation  of  Bradford,  seeking  sanc- 
tion lor  an  important  improvement  scheme.  The  cor- 
poration are  taking  advantage  of  the  contemplated  car- 
rying by  the  Midland  Railway  Company  of  their  main 
line  to  Scotland  right  through  the  centre  of  the  York- 
shire city  to  make  a  wholesale  clearance  of  dilapidated 
propel  t\  and  narrow  streets,  and  to  substitute  for  them 
buildings  and  thoroughfares  worthy  of  the  head- 
quarters of  the  woolsfapling  industry.  The  original 
estimate  of  the  cost  of  carrying  out  the  improvement 
was  £1,138,550;  but  this  has  been  somewhat  reduced 
by  the  exclusion  of  certain  properties  orginally  com- 
prised in  the  plans.'  The  first  witness  called  was  the 
city  engineer  and  surveyor,  Mr.  W.  H.  S.  Dawson, 
whose  evidence  was  explanatory  of  the  details  of  the 
scheme. 
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AWARDS  FOR  PAPERS. 

The  council  of  the  [nstitution  of  Civil  Engineers 
have  tnade  the  followinu  awards  for  papers  read  and 
di  cu     ed  during  the  session   1912-1913:  — 

\  Telfoi  I  Gold  Medal  to  Mr.  Murdoch  Macdonald, 
i  vi,  (Cairo);  a  George  Stephenson  Gold  Medal  to 
Mr.  G.  1).  Snyder  (New  York);  a  Watt  Gold  Medal 
to  Mr,  II.  A.  Humphrey  (London);  Telford  Premiums 
to  Messrs.  ('.  W.  Met  liven  (Durban),  B.  Hall  Blyth, 
jnnr.  (Edinburgh).,  C.  J.  Crofts  (Pufban),  Prank  Grove 
(Canton).  I!.  T.  I'..  Boothbj  (Hankow)  and  Francis 
Carnegie  (Enfield  Lock);  and  the  Manby  Premium  t" 
Captain  ('.  E.  P.  Sankey,  a.K.  (London). 

The  award  lor  papei  -  published  in  the  "  Proceed- 
ings" without  discussion  and  for  students'  papers 
will  he  announced  later. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President—Mr.  R.  J.  Thomas,   m.inst.C.e., 

County    Surveyor,   Buckinghamshire. 


VISIT    TO    AMSTERDAM    AND    THE    HACUE,    WHITSUNTIDE. 

A  party  of  members  ol  the  Institution  oi  Municipal 
and  County  Engineers  will  leave  London  next 
Thursday    evening  on    a    visit    to   Amsterdam,    The 

Hague,   and   other   parts   of    Holland. 
Ladies   have  I n  especially  invited  to  attend  this 

meeting. 

Programme. 
Thursday,  May  Sth. 

Leave  London  (Liverpool-street  Station)  at  8. So  p.m. 
via   Harwich  and  the  Hook   of   Holland. 
Friday,   May  9th. 

Arrive  art  the  Hook  of  Holland  and  proceed  to 
Amsterdam,  arriving  7.30  a.m. 

l'2.-(5  p.m. — Carriages  leave  hotels. 

1.0  p.m. — Reception  at  the  town  hall  by  the  Burgo- 
master and  Aldermen  of  Amsterdam. 

1.25  p.m. — Leave  the  town  hall. 

1.30  p.m.— Arrive  at  the  Exchange,  where  the  parly 
will  be  received  try  Mr.  A.  W.  Boss,  the 
Director  of  Public  Works,  who,  with  Mr. 
F.  S.  Jacoh  and  Mr.  P.  Lolir,  city  engineers. 
will  give  a  description  of  the  drainage  and 
sewerage  works  of  Amsterdam,  dealing  with 
the  special  difficulties  presented  hy  the 
peculiarities  of  the  country,  after  which  the 
members  will  proceed  to  visit  works  in 
course  of  construction  (inter  alia),  the 
sewage  pumping  stations  (electric  pumps), 
the  old  and  new  sewage  outfall  works,  tram- 
way garage. 

6.0  p.m. — Return  to  hotels. 

Saturday,  May  10th. 

9.30  a.m.— Carriages  leave  hotels;  visit  to  the  city 
gasworks.  These  works  are  described  as  an 
installation  with  apparatus  up-to-date  in 
every  detail. 

1.0  p.m.  -Return  to  hotels. 
Afternoon  free. 

Sunday,  May  11th. 

10.0   a.m. — Leave   Amsterdam   for   trip   to   the    Isle   of 

Marken. 
6.0   p.m.— Arrive   hack   at  Amsterdam. 

Monday,  May  12th. 
Leave  Amsterdam  by  train  for  Leyden.     Take  steamer 

trip ;   luncheon  on  board. 

Return  by  train  from  Leyden  to  Amsterdam. 
Tuesday,  May  ISth. 
8. -(0    a.m.— Leave    Amsterdam    for    The    Hague.      On 

arrival  at  The  Hague,  leave  luggage  at  the 

Consigne.     Carriages  will  convey   the   party 

to    the   abattoirs   (these   are   considered   the 

best  example    in    Europe).      The    member.- 

will  be  received  by  Mr.  Lindo,  the  Director 

of  Public  Works. 
1.0   p.m. — Luncheon. 

The  members  will  visit  "  The  House  in  the 

Wood,"  by  kind  permission. 

Drive    to   Scheveningen. 

Dinner  at  hotel. 
10.47  p.m. — Leave  The  Hague  for  the  Hook  of  Holland. 
11. 50  p.m.— Leave  the  Hook  of  Holland  by  steamer  for 

Harwich. 


Wednesday,  May  l/,th. 
Arrive    Harwich    and   proceed    by    train     to    London, 
reaching  Liverpool-street  Station  at  8.0  a.m. 
SCOTTISH    MEETING. 
A    meeting   of    the    institution    will    be    held    in   the 
Scottish   District  at  Dundee  on  June  6th  and   7th. 
ANNUAL  MEETINC. 
The    annual    meeting    of    the    institution    will    be 
held  from  July  LGth-19th. 

Thomas  Coi.e, 
9'2  Victoria-street,   S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President—Mr.    Frank    Latham,    m.inst.ce.i.,    f.s.e., 
Borough   Engineer   and   Surveyor,   Penzance 


NORTH-WESTERN    DISTRICT. 

V  meeting  will  be  held  at  the  Town  Hall,  Salford, 
on   Saturday,  May  31st,  at   it  o'clock,   when  a  paper 
on  "Sludge   Disposal,"   by   Dr.  .1.  Grossmann,   m.a., 
f.i.c,  will   he  presented   for  discussion. 
.1.   W.   (Ji.kave. 

Urn,.   District  Se<  rclary. 
Heywood. 

A  visit  will  he  paid  to  the  work-  of  the  Metropolitan 
Water    Board    at    Chingford    and    Enfield    Lock    on 

May    14th. 

Programme. 

12.30  p.m.— Meei  at  Liverpool-street  station  (G.E.R.), 
<  'ontniciilal    hooking  hall. 

12.50  p.m.     Train    leaves    tor'    Enfield    Lock    Station. 

I .:>•;  p.m.— Traiii   arrives  at   Lnlield  Lock   Station. 

1.35  p.m.  Leave  Kniield  Lock  Station  ami  proceed  to 
pumping  station. 

[.SO  p.m.  -Arrive  at  pumping  station  and  proceed 
thence  on  round  of  visits  kindly  arranged 
by  Mr.  William  B.  Bryan,  m.inst.C.e.,  chief 
engineei    to  the  Metropolitan  Water  Board. 

COUNCIL    MEETINC. 

A   council   meeting  will    be  held  at  Hie  Town  Hall, 
Salford,  on  Saturday,  Maj   31st,  at  4  o'clock. 

B.  Wtand, 
3'J  Victoria-street,  8.W.  Secretary. 


LOWER  THAMES  VALLEY  DISTRICT  SURVEYORS' 
ASSOCIATION. 


The  annual  dinner  of  the  above  association  will  he 
held  to-morrow  (Saturday)  at  the  Flower-pot  Hotel, 
Bunbury-on-Thames,  at  0.40  p.m.  Previous  to  the 
dinner  visits  of  inspection  will  he  made  to  Sunbury- 
on-Thames  sewage  works,  Staines  joint  hospital  at 
Asht'oid,  Ashford  Boys'  Home,  and  the  gauging 
chamber  on  the  Staines  Workhouse  joint  drainage. 

It  is  hoped  that  members  will  make  a  very  special 
endeavour  to  attend  both  the  visits  and  the  dinner  to 
support    Ihe   president  on  this  occasion. 

At  the  last  ordinary  meeting  of  the  session,  which 
was  well  attended,  Mr.  F.  Sadler,  engineer  and  sur- 
veyor to  the  Acton  Urban  District  Council,  read  a 
paper  entitled  "The  Control  and  Inspection  of  New 
Buildings."  In  the  paper  Mr.  Sadler  raised  several 
important  matters  dealing  with  buildings,  and  sug- 
gested greater  uniformity  of  by-laws,  the  construction 
of  steel-framed  buildings,  t he  greater  supervision  in 
setting  of  fire  places,  and  means  of  escape  in  case  of 
fire.  A  Jong  discussion  ensued,  the  majority  of  those 
present  taking  part. 

The  association  were  pleased  to  be  able  to  welcome 
again  .Mr.  S.  H.  Chambers,  who  unfortunately  has 
been  unable  to  attend  for  some  time,  owing  to  ill- 
health. 

The  nominations  for  officers  for  the  next  session 
were  taken,  when  the  following  gentlemen  were  nomi- 
nated :  — 

President:   Mr.  R.  Wilds,  Walton. 

Vice-president:  Mr.  James  W.  Croxford,  Brentford. 

Hon  secretary  and  hon.  treasurer:  Mr.  R.  H.  Jeffes, 
Maiden  and  Coombes. 

Hon.  auditors:  Mr.  C.  H.  Cooper,  Wimbledon,  and 
Mr.  J.  S.  Crawshaw,  Weybridge. 

The  association  also  had  under  consideration  the 
question  of  new  houses  built  on  old  roads,  with  re- 
gard to  the  setting  back  and  widening  of  the  roadway 
as  properties  are  erected. 
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ROYAL  SANITARY  INSTITUTE. 


A  sessional  meeting  of  the  institute  will  be  held  at 
90  Buckingham  Palace-road  on  Tuesday,    May  20th, 

when  an  address  on  "London's  Water  Supply"  will 
be  delivered  by  Mr.  E.  B.  Barnard,  .t. p.,  m.a.,  chair- 
man, Metropolitan  Water  Board.  The  chair  will  be 
taken  at  7.30  p.m.  by  Sir  Alexander  Binnie, 
m.inst.c.e.,  vice-president. 

On  Wednesday,  May  21st,  a  visit  will  be  made  to 
the  King  George  Reservoir,  Chingford. 

PROVINCIAL    SESSIONAL    MEETINC,    CHESTER. 

A  sessional  meeting  will  be  held  on  Friday,  May 
30th,  in  the  council  chamber,  Town  Hall,  Chester,  at 
7.30  p.m.,  when  a  discussion  will  take  place  on 
'•  Modern  Methods  for  the  Purification  and  Softening 
of  Water  Supplies,"  to  be  opened  by  Mr.  Joseph 
Parry,  m.inst.c.e.,  chief  engineer,  Liverpool  Corpora- 
tion waterworks. 

It  is  hoped  that  the  following,  among  others,  will 
take  part  in  the  discussion:  Prof.  J.  Radcliffe, 
m.sc.tech.,  Municipal  School  of  Technology,  Man- 
chester; Messrs.  W.  Matthews  Jones,  m.inst.c.m.e., 
city  surveyor  and  engineer,  Chester;  'Coard  S.  Pain, 
Assoc. inst. c.e.,  f.s.i. ,  Liverpool;  F.  Storr,  m.inst.w.e., 
water  engineer,  Wrexham,  and  James  Wilding,  f.s.i., 
surveyor  and  water  engineer,  Runcorn. 

The  chair  will  be  taken  by  Mr.  H.  Percy  Boulnois, 
m.inst.c.e.,  chairman  of  council  of  the   institute. 

On  the  following  morning  an  inspection  will  be 
made  of  the  Permutit  softening  plant  at  the  West 
Cheshire  Water  Company's  pumping  station  (Hooton). 
The  visit  to  these  works,  it  is  expected,  will  take  about 
two  hours  and  a-half.  Chester  waterworks  will  be 
visited  in  the  afternoon. 

E.   White  Wallis, 

Secretary. 


APPOINTMENTS  VAGANT. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  in  the  following  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
ihall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  meekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Moluorn), 
subject  to  later  confirmation  by  letter. 


ASSISTANT  SANITARY  INSPECTOR.— May  3rd.— 
Perth  County  Council.  £85  per  annum  and  travelling 
expenses.— Mr.  R.  McNicoll,  county  and  chief  district 
sanitary  inspector,  county  buildings,  Perth. 

SURVEYOR'S  SHORTHAND  CLERK.— May  5th.— 
Beckenham  Urban  District  Council.  £75— £115.— Mr. 
F.  Stevens,  clerk. 

CLERK  OF  WORKS.— May  5th.— Wombwell  Urban 
District  Council.  £3  3s.  per  week.— Mr.  P.  M.  Walker, 
clerk. 

ASSISTANT  WATER  INSPECTOR.— May  5th.— Cor- 
poration of  Coventry.  £2  5s.  per  week.— Mr.  J.  E. 
Swindlehurst,  water  engineer. 

CLERK  OF  WORKS.— May  5th.— Rawtenstall  Town 
Council.    35s.  per  week. — Town  Clerk. 

CLERK  OF  WORKS.— May  6th.— Axbridge  Rural 
District  Council.  £2  2s.  per  week.— Mr.  J.  Knight 
Dunster,  surveyor. 

SANITARY  INSPECTORS.— May  6th.— Finsbury 
Borough  Council.  £130— £180.— Mr.  G.  W.  Preston, 
town  clerk. 

INSPECTOR  OF  NUISANCES.— May  7th.— West 
Lancashire  Rural  District  Council.  £90  £100  per 
annum.— Mr.  A.  Dickinson,  clerk,  2  Railway-road, 
Ormskirk. 

ARCHITECTURAL     ASSISTANT.    May    7th      Coi 
poration     of     Huddersfield.  — Waterworks     Manager, 
Town  Hall. 

SURVEYOR.— May  9th— Liskeanl  Rural  District 
Council.  £120  per  annum.— Mr.  A.  De  Castro  Glubb, 
'■lerk. 

CLERK    OF     WORKS.— May    9th.— Mayo    County 
incil.     £3  3s.  per  week.— Mr.  J.  T.  Kelly,    ecretary, 
Court  House,  Castlebar. 

BOROUGH  SURVEYOR'S  ASSISTANT.— May  10th. 
— Paddington  Borough  Council.  £180— £250.  M). 
Arthur  W.  J.  Russel,  town  clerk. 

CLERK    OF    WORKS.— May  12th     Corporation  of 
Aberavon.    £2  10s.  per  week.— Mr.  M.  Tennanl 
clerk. 


SECOND-CLASS  CLERK  (Surveyor's  Department). 
— May  13th. — Leyton  Urban  District  Council.  £120— 
£150. — Mr.  E.  H.  Essex,  engineer  and  surveyor. 

BUILDINGS  SURVEYOR.— May  13th.— Shoebury- 
ness  Urban  District  Council.  £125  per  annum. — Mr. 
F.  Gregson,  clerk. 

SURVEYOR'S  CLERICAL  ASSISTANT.— May  13th. 
— Cirencester  Urban  District  Council.  —  Surveyor, 
Council  Chambers,  Cirencester. 

WATER  ENGINEER.— May  15th.— Corporation  of 
Sheffield.— Mr.  R.  M.  Prescott,  town  clerk. 

ASSISTANT  ENGINEER.— May  15th.— Board  of 
Trustees  for  the  Improvement  of  Calcutta.  500 — 700 
rupees  per  mensem. — Mr.  C.  H.  Bompas,  chairman, 
5  Clive-street,  Calcutta. 

SECOND  ASSISTANT  SURVEYOR.— May  15th.— 
Heston  and  Isleworth  Urban  District  Council.  £90 — 
£120. — Mr.  J.  G.  Carey,  engineer  and  surveyor, 
Council  House,  Hounslow. 

INSPECTOR  OF  NUISANCES.— May  19th.— Cor- 
poration of  Chester.  £150— £200.— Mr.  J.  H.  Dickson, 
town  clerk. 

SEWAGE  FARM  MANAGER.— May  21st.— Wansta  id 
Urban  District  Council.  £120— £150.— Mr.  Bruce 
Blewitt,  clerk. 

BUILDING  ENGINEER.— June  6th— 25th.— Muni- 
cipality of  Rangoon.  600 — 800  rupees  per  mensem. — 
The  Secretary,  Rangoon  Municipality,  Burmah.  The 
latest  date  of  despatch  of  letters  to  reach  Rangoon  by 
June  25th  is  by  the  Indian  mail  leaving  London  on 
June  6th. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  In  the  following  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
thall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  oases  of  emergency  only,  be  telephoned  (No.  1359  Solborn), 
subject  to  later  confirmation  by  letter, 

ELACKBURN. — June  2nd.— Schemes  for  street  im- 
provements, for  the  corporation. — Borough  Surveyor. 

DEVONPORT.— June  14th.— Designs  for  municipal 
buildings  and  a  guildhall,  for  the  Corporation  of 
Devonport.  Premiums  of  £350,  £150,  and  £100  are 
offered.  The  assessor  is  Mr.  Ernest  Newton,  a. a. a., 
f.r.i.b.a. — Mr.  R.  J.  Eilttall,  town  cleik. 

NEWCASTLE-ON-TYNE.— June  14th.— Designs  for 
proposed  public  baths,  for  the  corporation.  Mr.  H. 
W.  Wills,  f.r.i.b.a.,  has  been  appointed  as  assessor. — 
Mr.  A.  M.  Oliver,  town  clerk. 

NEWCASTLE-ON-TYNE.— June  19th.— Designs  for 
laying  out  poa'tion  of  the  Walker  estate,  for  the  cor- 
poration. Premiums  £50,  £30,  and  £20.— Mr.  A.  M. 
Oliver,  town  clerk. 

CHEPPING  WYCOMBE.— September  1st.— Designs 
for  town-planning  the  borough  and  an  area  imme- 
diately adjoining.  Premiums,  £25,  £10  and  £5.— 
Mr.  T.  J.  Rushbrooke,  borough  surveyor,  High 
Wycombe. 

MONAGHAN—  No  date.— Plans  for  the  conversion 
of  barracks  into  working-class  dwellings,  for  the 
urban  district  council.  Cost  of  scheme  not  to  exceed 
£4,000.— Mr.  P.  MacGeough,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advancements  receivad  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  In  the  following  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Survetor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  meekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Solborn), 
subject  to  later  confirmation  by  letter. 

Buildings. 

DUNMOW.— May  5th.— For  rebuilding  a  bridge,  for 
the  rural  district  council.— Mr.  A.  E.  Floyd,  clerk. 

SHEFFIELD.— May  5th.— For  excavating,  erecting 
retaining  wall,  and  extending  reservoir,  for  the  cor- 
poration.—Mr.  S.  E.  Fedden,  electric  supply  depart- 
ment, Commercial-street,  Sheffield. 

WOLSTANTON.— May  5th.— For  the  erection  of  an 
infants'  school,  for  the  urban  district  council.— .Mr. 
W.  F.  Slater,  .architect,  Overhouse  Chambers, 
Burslem. 

SEI.BY.— May  5th.— For  the  erection  of  forty-two 
cottages,  for  the  urban  district  council.— Mr.  Bruci 
Gray,  Council  Chambers,  Selby. 
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BILLERICAY.— May  5th.— For  the  construction  of 
,-i  timber  bridge,  for  the  rural  district  council. — Mr. 
R.  J.  W.  Layland.  surveyor. 

SLEAFORD.— May  5th.— For  the  construction  of  a 
culvert,  for  the  rural  district  council. — Mr.  F.  H. 
Ellis,  surveyor. 

HAVERFORDWEST.— May  5th.—  For  the  construc- 
tion of  a  foundation  for  a  gasholder  tank  and  con- 
struction of  a  pipe-pit,  for  the  corporation.  .\fr.  R.  T. 
P.  Williams,  town  clerk. 

STAFFS.— May  6th.— For  the  enlargement  of  a 
school,  for  the  Education  Committee. — Mr.  G.  Balfour. 
Director  of  Education.  County  Education  Offices, 
Stafford. 

NOTTINGHAM.— May  7th.— For  the  erection  of  a 
school,  for  the  Education  Committee.— Mr.  A.  Dale, 
city  architect,  Guildhall. 

BIRMINGHAM.— May  7th.— For  the  erection  of 
public  baths,  for  the  Baths  Committee.  —  Messrs. 
Jones  &  Sons,  Warwick  Chambers,  Corporation-street. 

BOSMERE  AND  CLAYDON.— May  8th.-For  the 
erection  of  a  hospital  observation  ward,  for  the 
rural  district  council. — Mr.  H.  Smith,  building  sur- 
veyor. High-street,  Needham  Market. 

COVENTRY.— May  8th.— For  the  erection  of  tram- 
way car  sheds,  for  the  corporation. — Mr.  T.  R.  White- 
head, general  manager,  Priestley's  Bridge  Depot, 
Coventry. 

GOSPORT.— May  8th.— For  the  construction  of  a 
waiting-room,  for  the  urban  district  council.  —  The 
Surveyor. 

MALDENS  AND  COOMBE.— May  10th .-For  the 
erection  of  boundary  walls,  piers  and  gates,  and  the 
construction  of  surface-water  drainage,  for  the  urban 
district  council. — Mr.  R.  H.  Jeffes,  engineer  and  sur- 
veyor 

ALSAGER.— May  13th.— For  the  boring  and  lining 
of  Borehole  No.  2  in  connection  with  the  Oak  Farm 
water  supply,  for  the  urban  district  council. — Mr. 
John  J.  Nelson,  clerk. 

LEIGH  (Lanes).— May  13th.— For  the  erection  of 
100  cottages,  for  the  corporation. — Borough  Engineer. 

LARNE.— May  14th.— For  building  twelve  single 
and  three  double  labourers'  cottages,  for  the  rural 
district  council. — Mr.  S.  M.  Wallace,  clerk. 

HASLINGDEN.— May  14th.— For  the  erection  of  a 
school,  for  the  corporation. — Mr.  J.  S.  Green,  borough 
surveyor. 

RHONDDA.— May  16th.— For  the  erection  of  a 
school,  for  the  urban  district  council. — Mr.  Jacob 
Rees,  architect,  Hillside  Cottage,  Pentre. 

ST.  HELENS.— May  19th.— For  alterations  at  a 
school,  for  the  Education  Committee. — Messrs.  Birain 
&  Fletcher,  architects,  George-street. 

CHESTERFIELD.— May  24th.— For  the  erection  of 
a  filter-house  and  valve-house,  for  the  rural  district 
council. — Mr.   G.  Frith,  waterworks  engineer. 

SOUTHMOLTON.— May  24th.— For  the  erection  of 
ten  cottages,  for  the  corporation.  —  Mr.  H.  C.  E. 
Rayner,  borough  surveyor. 

HERTS.— June  27th.— For  the  construction  of  a 
bridge,  for  the  county  council. — Mr.  Urban  A.  Smith, 
Hatfield. 

FARNHAM. — For  the  erection  of  seven  pairs  of 
cottages,  for  the  urban  district  council. — Mr.  A.  J. 
Stedman,  architect,  South-street,  Farnham. 

Iron  and  Steel. 

LANGHOLM.— May  8th.— For  an  extension  of  the 
water  supply,  for  the  corporation. — Mr.  G.  Irving 
Bell,  town  clerk. 

MACROOM.— May  9th.— For  the  construction  of  an 
additional  water  supply,  for  the  urban  district  coun- 
cil.—Mr.  T.  Murphy,  clerk. 

BELFAST.— May  19th.— For  the  supply  of  a  circu- 
lating water  pump,  for  the  corporation. — Mr.  T.  W. 
Bloxham,  city  electrical  engineer,  East  Bridge-street. 

BIDEFORD.— May  21st.— For  the  extension  of  the 
water  supply,  for  the  corporation. — Mr.  W.  0.  Seldon, 
town  clerk. 

Roads. 

SWANSEA.— May  5th.— For  the  completion  of  a  new 
road,  for  the  rural  district  council.  —  Mr.  Edward 
Harris,  clerk. 

SELBY. — May  5th.— For  the  making  of  streets  and 
sewers,  for  the  urban  district  council. — Mr.  Bruce 
Gray,  Council  Chambers,  Selby. 


SOUTHAMPTON.— May  5th.— For  work  of  road 
widening  and  surface-water  drainage,  for  the  county 
council.— Mr.  H.  Barber,  clerk.  The  Castle,  Win- 
chester. 

HORNCASTLE.— May  5th.— For  the  supply  of  road 
material,  for  the  urban  district  council.— Mr.  R.  W. 
Clitheroe.  clerk. 

SOUTH    BANK    IN    NORMANBY.— May  5th.— For 

flaseins-  and  kerbing,  for  the  urban  district  council. 

AIi.  C.  W.  Cockersoll,  surveyor. 

OHORLEY  —  May  5th.— For  work  of  road  recon- 
struction, for  the  rural  district  council.— Mr.  John 
Whitfield,  clerk  of  highways. 

HORNCASTLE.— May  5th.— For  the  supply  of  X 
granite.  XX  granite.  X  slag,  and  slag  chips,  for  the 
urban   district  council.— Mr.  F.  Weeber,   surveyor. 

Al.DERSHOT.— May  6th.— For  making  up  a  road- 
\va\-,  for  the  urban  district  council.— Mr.  W.  E.  Foster, 
clerk. 

LONDON.— May  6th.— For  the  supply  of  447,000 
Jarrah  wood  and  508,000  creosoted  deal  paving  block's, 
and  2,450  tons  of  Guernsey  granite  paving  setts,  for 
the  county  council.— Sir  Laurence  Gomme,  clerk. 

HAZEL  GROVE.  — May  6th.  — For  laying  rock 
asphalt,  tar-macadam,  paving,  kerbing,  flagging,  and 
surface-water  drainage,  for  the  urban  district  council. 
— Mr.  F.  Pidgeon,  clerk. 

ORAMLTNGTON.— May  6th.— For  the  supply  of 
broken  whinstone,  whin  chippings,  slag  chinpincs. 
and  tarred  slag,  for  the  urban  district  council.— Mr. 
W.  I.  Coulson,  surveyor. 

LONDON.— Mav  6th.— For  the  supply  of  2,450  tons 
of  Guernsey  granite  paving  setts,  for  the  county  coun- 
cil.— Sir  Laurence   Gomme.   clerk. 

OAEBLEON.— May  6th.— For  kerbing.  channelling 
ami  paving,  for  the  urban  district  council. — Mr.  T.  R. 
P.  Herbert,  clerk.  Skinner-street,  Newport,  Mon. 

PORTSLADE.— May  6th.— For  the  supply  of 
screened  dug  flints,  granite  chinpings  and  coarse 
sand,  for  the  urban  district  council. — Mr.  A.  T.  Allen, 
surveyor. 

OHTSWTOK.— May  7th.— For  work  of  making  up,  for 
the  urban  district  council. — Mr.  Ernest  F.  Collins, 
clerk. 

HORNSEY.— May  7th.— For  work  of  making  good, 
for  the  corporation. — Mr.  E.  J.  Lovegrove,  borough  en- 
gineer  and  surveyor,  Municipal  Offices,  Highgate. 

HAMMERSMITH.— May  7th.— For  paving  the  mac- 
adam carriageways  of  Wood-lane  (part  of")  and  Scrubbs- 
lane  with  creosoted  deal  blocks,  and  making  up 
Duoane-rond  between  Wood-lane  and  H.M.  Prison,  for 
the  borough  council. — Mr.  Leslie  Gordon,  town  clerk. 

BRIGHOUSE.— May  7th.— For  paving  work  with 
granite  setts,  for  the  corporation. — Mr.  S.  S.  Heywood, 
borough  engineer  and  surveyor. 

ORSETT.— May  7th.— For  the  supply  of  broken 
granite  or  basalt  and  broken  Kentish  ragstone,  for  the 
rural  district  council. — Mr.  F.  T.  Johnson,  highway 
surveyor,  2  Orsett-road,  Grays. 

LEICESTERSHIRE.— May  7th.— For  work  of  road 
improvement,  for  the  county  council. — Mr.  S.  Perkins 
Pick,  county  engineer,  Leicester. 

DEVON.— May  8th.— For  the  haulage  of  15,000  tons 
of  material  and  steam  rolling,  for  the  county  council. 
—Mr.  E.  Stead,  county  surveyor,  No.  1  Division,  The 
Square,  Barnstaple. 

HOLYWOOD  (co.  Down).— May  8th.— For  the  supply 
of  road  metal  and  screenings  and  steam  rolling,  for 
the  urban  district  council.— Mr.  D.  Bell,  clerk. 

CORK.— May  8th. — For  laying  Durax  pavement,  for 
the  corporation.— Mr.  F.  W.  McCarthy,  town  clerk. 

SKTPTON.— May  8th.— For  the  supply  of  400  tons 
of  tarred  limestone,  for  the  urban  district  council.— 
Mr.  Richard  Wilson,  clerk. 

BRECON.— May  8th.— For  taking  up  and  relaying 
kerb,  channel  and  paving,  for  the  corporation.  —Mr. 
H.  L.  Griffiths,  borough  surveyor. 

CLEETHORPES.— May  10th.— For  making  up  a 
road,  for  the  urban  district  council.— Mr.  C.  H. 
Waithman,  surveyor. 

LEEDS. — May  12th. — For  making  up  tar-macadam 
carriageways  and  asphalt  footways,  for  the  corporation. 
— City  Engineer. 

FAREHAM.— May  12th.— For  the  supply  of  granite, 
basalt,  or  other  hard  stone,  for  the  rural  district  coun- 
cil.—Mr.  J.  F.  Whitear,  surveyor. 
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ROCHDALE.— May  14th.— For  work  of  making  up 
and  sewering,  for  the  corporation. — Borough  Surveyor. 

ENPIELD  — May  14th.— For  the  making  up  of 
private  streets,  for  the  urban  district  council.— Mr. 
T.  \V.  Scott,  clerk. 

HOUNSLOW.— May  15th.— For  making  up  two 
streets,  for  the  urban  district  council.— Mr.  J.  G.  Carey, 
engineer  and  surveyor. 

WOODHALL  SPA. -May  21st.— For  laying  lime- 
stone tar-macadam  and  tar  painting  and  spraying, 
for  the  urban  district  council.— Mr.  E.  E.  T.  Bolton, 
surveyor. 

NORTH  WALSHAM.-  May  24th.— For  the  supply 
of  granite,  tar.  and  road  rolling,  for  the  urban  dis- 
trict council.— Mr.  J.  W.  Stevens,  surveyor. 

RUNCORN.— May  26th.— For  laying  tar-macadam 
in  certain  streets,  for  the  rural  district  council. — Mr. 
K    Garnett,   Sanfcey-street,   Warrington. 

Sanitary. 

BURNLEY.— May  3rd.— For  laying  earthenware 
pipe  sewers,  manholes,  concrete  tanks  and  percolating 
filters,  for  the  rural  district  council.— Mr.  H. 
Pritchard.  engineer,  18  Nicholas-street,  Burnley. 

BULKINGTON.— May  3rd.— For  the  removal  of 
night  soil,  for  the  urban  district  council.— Mr.  H.  W. 
Wilson,  surveyor,  Attleborough,  Nuneaton. 

BIRMINGH  \M.— May  5th.— For  the  construction  of 
a  sewer,  for  the  corporation.— Mr.  Henry  B.  Stilgoej 
city  engineer  and  surveyor. 

RUNCORN.— May  5th.— For  laying  stoneware  and 
cast-iron  pipe  sewers,  and  supplying  pipes  and 
specials,  for  the  rural  district  council.— Mr.  George  b\ 
Ashton,  clerk. 

STROUJ>.— May  6th.— For  the  construction  of 
sewage  disposal  works,  for  the  urban  district  council. 
—Mr.  G.  P.  Milnes.  7  Powcroft,  Stroud. 

POOLE. -May  6th.— For  emptying  cesspools,  for 
the  rural  district  council.— Mr.  G.  H.  Seymour,  in- 
spector, Longfleet,  Poole. 

NORTH  BROMSGROVE.— May  6th.  For  the  um- 
-1  Miction  of  about  2,477  lin.  yds.  of  6-in.  diameter 
stoneware  pipe  sewers,  with  manholes,  flushing 
chambers  and  ventilating  columns,  for  the  urban  dis- 
trict council.  Mr.  Robert  Green,  engineer.  37  Water- 
loo-si  'Pet.   Birmingham. 

EPSOM.  May  6th.— For  the  construction  of  engine 
house,  bacteria  beds,  storm-water  tanks,  and  p]bher 
for  the  rural  district  council.  Mr.  Arthur  R. 
I  lotton,  clerk. 

STALYBRLDGE  \XD  DUK1NFIELU. -  May  7th- 
For  the  supply  and  erection  of  No.  5  rotary  sewage 
sprinklers,  with  all  necessary  pipes  and  fittings,  for 
the  Joint  Sewerage  Board.— Messrs.  J.  P.  Wilkinson 
,v    s..n,  301    Cathedral-street,  Manchester. 

CAMBORNE.-  May  7th.  -For  works  in  connection 
with  sewerage  and  sewage  disposal,  for  the  urban 
district  council.     Mr.   O.   V.   Thomas,   clerk. 

READING.  May  8th.  For  erecting  a  public  con- 
venience, tor  the  corporation.  Mr.  John  Bowen, 
borough   engineer  and   surveyor. 

DENTON.  May  I  lib.  For  the  construction  of 
brick  and  stoneware  pipi  ewers,  for  the  urban  dis- 
trict council.     Mr.  William  Richards,  clerk. 

OLDHAM.  May  I  Mli  .-For  the  supply  of  six 
rotating  sprinklers,   for  the   corporation      Mr.   J.    H. 

llalUworih     town   clerk. 

Wool)     GREEN.     Ma.       1Mb.     For     constructing 

nrface-  i         ulverting,     and     laying     onl 

the  urban  district  council.     Engiry  ei  and 

Surveyor. 

\.»l|]'.Y  DE-LA-ZOUCH.     May  L6th,     For. construct- 
n  mboli      and   ventilators,  lor  Mr    rural 
uncil.     Mr.     T.      I       McCarthy,     Central 
Chambei  s,  Coalville,  aeai    Leicestei 

LYMINGTON.     May  17th.-  For  the  eon  tructi I 

main  intercepting  sewers,  manholi        ' erflows, 

H-reen  chamber,  and  alterations  and  addition     to  the 
low-level   pumping  station,   for  the  corpora- 
Mr.  J.   Davie    Rawlins,  town  clerk. 
LYMINGTON.      May     17th.  —  For    repairing     and 
,-lean-i  outfall,  for  the  corporal  ion.     Mr. 

.1     Davi  -    l!av-  im-.   tov  n  clerk. 

LYTHAM.     May    L9th.     For   the   construction   of  a 
30-in.  concrete  and  cast-iron  main  sewen  and 
culvert,    for   the    urban   district    council.-   Mr.    A.    J. 
Price,  engineer  and   -urveyor. 


B1NGLEY.— May  19th.— For  alterations  and  addi- 
tions to  sewage  disposal  works,  for  the  urban  district 
council.— Mr.  H.  Bottomley,  engineer  and  surveyor. 

HARPENDEN.— May  23rd.— For  the  provision  and 
erection  of  sewage  pumping  machinery,  for  the  urban 
district  council.— Mr.  Chas.  S.  Tuckey,  clerk. 

FINCHLEY.— May  26th.— For  the  construction  of 
456  yds.  of  15-in.  and  9-in.  surface-water  sewer,  part 
under  highways  and  part  under  open  land,  for  the 
urban  district  council. — Mr.  E.  H.  Lister,  clerk. 

WHITSTABLE.— May  27th.— For  the  construction 
of  a  brick  and  concrete  tank  sewer,  concrete  tube 
sewers,  stoneware  pipe  sewers,  cast-iron  rising  main, 
cast-iron  outfall  sewer,  manholes,  pumping  station, 
tanks,  cottage,  and  percolating  filters,  for  the  urban 
district  council.— Messrs.  Strachan  &  Weekes,  civil 
engineers,   9   Victoria-street,  Westminster. 

OAKENGATES.  — May  31st.  — For  sewerage  and 
sewage  disposal  works  extension,  for  the  urban  dis- 
trict council. — Messrs.  Berrington,  Son  &  Watney, 
Prudential  Chambers,  Lichfield-street,  Wolverhamp- 
ton. 

Stores. 

WALSALL.— May  5th.— For  the  supply  of  shovels, 
forks,  picks,  bowls,  brooms,  sewer  grates,  manhole 
covers,  sewer  pipes,  paving,  and  road  materials,  for 
the  corporation. — Borough  Surveyor. 

ARBROATH.— .May  8th.— For  the  supply  of  fireclay- 
pi  pes.  bricks,  lime  and  cement,  pavement,  kerb  and 
channel,  whin  and  granite  setts,  cast-iron  pipes,  and 
other  castings,  brass  and  lead  work,  coals,  oils  and 
waste,  for  the  corporation. — Mr.  P.  C.  Smith,  burgh 
engineer. 

RICHMOND  (Surrey).— May  12th.— For  the  supply 
of  coal,  lime,  sulphate  of  alumina  and  green  copperas 
and  filter  cloth,  for  the  Main  Sewerage  Board. — Mr. 
W.  Fairlie,  engineer.  West  Hall-road,  Kew  Gardens. 

Miscellaneous. 

CONWAY. — May  3rd. — For  cleaning,  scraping  and 
painting  the  suspension  bridge,  for  the  corporation. — 
Mr.   Hugh  Parry,  town  clerk. 

RICHMOND.— May  12th.-For  the  supply  of  Welsh 
-team  coal,  house  coal,  Buxton  lime,  grey  lime,  sul- 
phate of  alumina  and  green  copperas,  and  filter 
cloth,  for  the  Sewerage  Board. — Mr.  J.  Leslie  G. 
Powell,  clerk. 

TORONTO.  — May  28th.  — For  the  removal  of 
35,0110,000  cub.  yds.  of  material  by  hydraulic  dredging, 
for  the  Toronto  Harbour  Commissioners. — Mr.  E.  L. 
Cousins,  chief  engineer. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Sukyetor  readers  with  a  view 
Jo  making  the  information  siueu  under  this  head  at  complete  and 
accurate  as   possible. 


Looepted.  t  Recommended    for   acceptance. 

BILSTON  —  For  (lie  construction  of  about  600  yds.  of 
Hewers  and  manholes  in  various  streets,  for  the  n 
district  council.  —  Mr.  Vincent  Turner,  engineer 
surveyor  : — 

F.  Williamson  &  Co.,  Pleasant-street,  Birmingham   .  . 
JMurtin    &    Element,    Woodlands-street,    Sinethwick 
.Juke«   &   Co.,   Burnt  Tree,  Tipton 

G.  P.  Trentham,  Limited,  Victoria-square.  Birmingham 
Ohilds    &    Withers,    Elm-street.    Bilston 

H.    Holloway,   Bilston-road,   Wolverhampton* 


il.an 
and 


TIG 


CHICHESTER. — The  following  tenders   for   stone   have   been 

accepted   hy   the  corporation  : — 
British  Macadams,  Limited. — Penmaenmaur  Granite    13a.  2d 

per  ten,  ohippingB  1.2s.  Hd.  per  ton. 
Teign    Valley   Company.  —  Teign    Valley    granite    lis.    10d., 

Ms.   Id. 
Olee    Hill    Granite    Company.  — Clee  Hill   granite   13s.   4d., 

10a   4d 
Alidou     Clee     Stone     Quarry     Company.  —  Clee    Hill    granite 

L3a   4d.,  10s.  4ri. 
Roadstone    Supply    Company.  —  Moons    Hill    basalt    lis    6d., 

8s.  6.1.  ,   , 

T.vtherington     Stone    Company.  —  Cement   paving   slabs   4s. 

per  yard  super. 
Wainwright  &  Co.— Cement  paving  slabs  :is.   ltjir. 
Empire   Stone   Company.— Cement   paving   slabs   :is.   8d. 

(1KIMSBY.— Repair  of   boundary  wall  at  Old  Cemetery,   tot 

the  corporation.— Mr.    H.   Gilbert  Whyatt.  borough   engi- 
neer and  surveyor  : — 

0.   W.   Dixon,   Grimsby    .  £368 

Borril]    <t   Cheesman,    Grimsby  •™jj 

Sv/aby   &   Walsham,   Grimsby '^° 

W.    Gilbert,    Grimsby  :  f" 

II.  &  C.   Thompson,  Grimsby .;'" 

<;    ii.  iiipkiu.  Grimsby ;);; 

i,     .-Tintli.    Grimsby  *g| 

on    Brothers.   Grimsby  5!?} 

Edwards  &  Eaynor,  Grimsb3  »?| 

Taylor  &  Richardson,  Grimsby*  •" 


Mai   2.  191; 
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KENSINGTON.'"— For  paving  work  with  cieosoted  deal 
blocks,  for  the  borough  council. — Borough  engineer  and 
surveyor  :  — 

Elgin-crescent,  from  Ladbroke-erove  to  Clarendon-road.— 
J.  Mowlem  &  Co.,  Limited,  7s.  lid.  per  square  yard; 
Acme  Flooring  and  Paving  Company  (1904),  Limited, 
7s.  7Jd.  per  square  yard;  W.  Griffiths  &  Co.,  Limited. 
7s.  6d.  per  square  yard ;  Improved  Wood  Pavement  Com- 
pany, Limited,  7s.  5Jd.  per  square  yard. 

Kensington-road,  from  Holland-lane  to  the  Borough  Bound- 
ary at  Addison-road  Bridge. — J.  Mowlem  &  Co.,  Limited, 
9s.  Id.  per  square  yard ;  Acme  Flooring  and  Paving  Com- 
pany (1904),  Limited,  8s.  HJd.  per  square  yard;  \V\ 
Griffiths  &  Co.,  Limited,  8s.  lljd.  per  square  yard; 
improved  Wood  Pavement  Company,  Limited,  8s.  lOXd. 
per  square  yard.* 

Palace-gate  and  Gloucester-road,  from  Kensington-road  to 
Canning-place,  and  from  Elvaston-place  to  Cromwell- 
road.  —  J.  Mowlem  cv  Co.,  Limited,  8s.  (id.  per  square 
yard;  Acme  Flooring  and  Paving  Company  (1904), 
Limited,  8s.  4d.  per  square  yard;  W.  Griffiths  &  Co.. 
Limited,  8s.  4}d.  per  square  yard;  Improved  Wood  Pave- 
ment  Company.   Limited,   8s.   2d.   per   square   yard. 

King-street,  from  Kensington  High-street  to  Ball-street.— 
J.  Mowlem  &  Co.,  Limited,  7s.  lOd.  per  square  yard; 
Acme  Flooring  and  Paving  Company  (1904),  Limited, 
7s.  6Jd.  per  square  yard;  W.  Griffiths  &  Co.,  Limited. 
7s.  7Jd.  per  square  yard;  Improved  Wood  Pavement 
Company,  Limited,  7s.  Bid.  per  square  yard.* 

Young-street,  from  Kensington  High-street  to  Ball-street  — 
J.  Mowlam  &  Co.,  Limited,  7s.  lOd.  per  square  yard; 
Acme  Flooring  and  Paving  Company  (1904),  Limited. 
7s.  6Jd.  per  square  yard;  W.  Griffiths  &  Co.,  Limited. 
7s.  7$d.  per  square  yard;  Improved  Wood  Pavement 
Company,  Limited.   7s.  6Jd.   per  square  yard.* 

Richmond-road,  from  Warwick-road  to  Eardley-crescent 
J.  Mowlem  &  Co..  Limited,  9s.  2d.  per  square  yard;  Acme 
Flooring  and  Paving  Company  (1904),  Limited,  9s.  per 
square  yard;  W.  Griffiths  &  Co.,  Limited.  9s.  per  square 
yard;  Improved  Wood  1'avemcnt  Company,  Limited, 
8s.    lO'cl.    per  s(|iia  re  yard. 

.MA  1 1  HON  HEAD.— For  laying  in. (ion  yds,  ol  tarred  footway, 
for  the   corporation.— Mr.    P.   Johns,    borough    surveyor:— 

Wellerman    Brothers,    Hyde  £6,562 

W.   Shepherd   &   Sons,    Roohdale  ■  5,386 

Perinanite,   Limited,    Finsbnr.v    Park  5,299 

,T.  Coales  &  Sou,   Bristol  5,147 

H.    P.    Palmer,    Bromley  6,148 

J.   Wainwright   &  Co.,   Bhepton    Mallet    ..  " 

R.  Free.   Maidenhead  .  1,876 

North  of  England  Asphalt   Company,  Manchester  4,851 

S.    Gibbous,    Maidenhead  4,828 

La  Brea  Asphalte  Company,   Birmingham  '  1,708 


iught-iron 

£1,275 

1,160 

1.120 

995 

930 

905 


NORT1IMOOK.— For   supplying   and   fixing   two    wi 

Lancashire  boilers,  for  the  drainage  board:— 
Arnott  ft  Co.  Limited,  Bridgwater 
Pavey    I'axmau  &  Co.,   Bridgwater 
Holdworth   &   Sons,   Limited,    Bridgwater 
II.    &   T.    Dnnks.    Limited.    Bridgwater    .. 
F.    Danks,   Limited.   Bridgwater 

T.  Hill   &  Sons,   Bridgwater 

W.  &  F.  Wills,  Limited,  Bridgwater" 

NORTHUMBERLAND.- For  the  erection  of  a   school 
education  committee: — 

R.    &    A.    P.    Tail.    Seaton    Delaval,    £2,852, 


ST.  IVES.  — For  the  construction  of  sewers  and  manholes  al 
Bullen's-laue,  for  the  corporation,  -Mr.  S.  Palmer,  borough 
surveyor :— 

Nicholas   &   Son.    Penzance  £601 

J.  Noall,  St.   Ives  506 

,T.    Jenkin.    St.    Ives  48.'! 

A.  Carkeek.   Redruth       29:1 

J.    Daniel,    St.    Ives  ..  ..  ..  237 

WILTS.  —  For  (1)  carrying  out  alterations  and  additions, 
and  (2)  installation  of  electric  lighting  at  the  Old  Swindon 
County  Police  Station,  for  the  county  council.-  Mr.  J.  G. 
Powell,  county  surveyor  : — 

Alterations  and  Additions. 

Grippe  &  Franklin,  Marlborough   .. 

A.   F.  Colbourue,   Swindon 

Tydeman    Brothers,  Swindon  

C.    R.    Palmer.    Rodhourne   Cheney    . 

J.    G.    Norman,    Swindon  t 

Electric  Lighting. 

Kendall  &  Son,   Bath 

Bays  &  Co.,  Swindon 

Wilkina  &  Brother,  Limited.  Liverpool 

L.    Howell.    Swindon 

Sutton    Brothers,    Swindon        

Lott    *    Sons.    Swindon  t 


il.GDS 
1.690 
1.665 
1.436 

990 

£1130 

242 
204 
187 
186 
149 


MEETINGS. 

Secretaries  and  others  will  oblige   by  sending   early   notice  of  dates  of 
forthcoming  meeting*. 


MAY. 


2-3. — Institution  of  Municipal  and  County  Engineers  :  Meet- 
ing at  Newcastle-on-Tyne. 

3. — Institution  of  Municipal  and  County  Engineers  : 
Bohemian  Concert,  Holborn  Restaurant.    8  p.m. 

5. — Society  of  Engineers:  Mr.  C.  A.  Battiscombe  on  "Tidal 
Waters  as  a  Source  of  Power."  Institution  of  Elec- 
trical  Engineers.     7.30  p.m. 

8-14.  —  Institution  of  Municipal  and  County  Engineers: 
Visit  to  Amsterdam  and  the  Hague. 

9-16. — Society  of  Architects  :   Visit  to  Paris. 
14.— Institution    of    Municipal    Engineers :     Visit    to    Metro- 
politan Water  Board's  Works  at  Chingford  and  Enfield 
Lock. 
14-18.— Royal  Institute  of  Public  Health  :  Annual  Congress  in 

Paris. 
19.— Institute   of   Sanitary    Engineers :    Dr.    H.   R.    Kenwood 
on  "  Micro-Organisms  and  Public  Health."    8  p.m. 


20.— Royal  Sanitary  Institute  :  Mr.  E.  B.  Barnard,  chairman 
Metropolitan  Water  Board,  on  "London's  Water 
Supply."      90  Buckingham  Palace-road,  S.W.     7.30  p.m. 

21.— Royal  Sanitary  Institute  :  Visit  to  King  George  Reser- 
voir, Chingford. 

21-24.— Institution  of  Electrical  Engineers  :  Meeting  in  Paris. 

23-24.— Surveyors'   Institution  :   Meeting  at  Oxford. 

24.— Association  of  Managers  of  Sewage  Disposal  Works  • 
Meeting  at  Kettering. 

30-31.— Royal  Sanitary  Institute :  Sessional  Meeting  at 
Chester.  Discussion  on  "  Modern  Methods  for  the 
Purification  and  Softening  of  Water  Supplies."  Visit 
to  Waterworks. 

31.— Institution  of  Municipal  Engineers  :  Meeting  at  Salford  ■ 
Dr.  J.  Grossmann  on  "  Sludge  Disposal." 
JUNE. 

4.— Royal  Institute  of  British  Architects:  Annual  Dinner, 
Whitehall  Rooms 

6-7.— Institution  of  Municipal  and  County  Engineers:  Meet- 
ing at  Dundee. 
23-28.— International  Road  Congress  in  London. 


APPOINTMENTS    OPEN. 


VyANTED-Eno-iurei-iiio-  Assistant  from  27  to 
*»  .•!.-)  years  of  age,  in  Civil  Engineer's  Office  in 
the  North  of  England;  must  l>e  a  good  draughtsman, 
with  practical  knowledge  of  sewerage  or  waterworks 
constructional  details.  At  least  12  months'  engage- 
ment to  suitable  person.  Salary,  from  3  to  3$  guineas 
per  week.  Applications,  stating  age  and  experience, 
giving  references,  and  enclosing  copies  of  ."  recent 
testimonials  (which  will  not  be  returned),  to  be  sent 
to  Box  1.211.  office  of  The  Surveyor.  24  Bride-lane. 
Fleet-street,  E.G.,  not  later  than  May  12th.  (403) 

HESTON    AND    ISLEWORTH    URBAN 
DISTRICT  COUNCIL. 
SECOND    ASSISTANT   SURVEYOR. 

The  above  Council  are  prepared  in  consider  appli- 
cations for  the  Vppointment  of  Second  Assistant  in 
l he  Engineer's  mid  Surveyor'.-  Department.  The 
person  to  be  appointed  must  lie  a  good  Draughtsman 
and  Surveyor,  and  possess  practical  knowledge  of  the 
work  of  a  Municipal  Engineer's  office.  Preference 
will  he  given  to  candidates  who  hold  the  diploma  of 
Hit'  Institution  of  Municipal  and  County  Engineer.-, 
.mil  who  have  had  experience  in  the  preparation  of 
Plans.  Specifications,  Estimates  and  Quantities.  Age 
nol  to  exceed  28  yens.  Salary  £90  per  annum,  rising. 
subject  to  satisfactory  service,  by  annual  increment 
of  £10  to  ,-i   maximum  of  £120. 

Applications,  on  Forms  to  he  obtained  from  Mr. 
i.  G.  Carey,  vssoc.m.inst.ce.,  Engineer  and  Sur- 
veyor, Council  House,  Hounslow,  together  with  copies 
of  three  recent  testimonials,  to  he  sent  to  the  under- 
signed  not  later  than  noon  on  Thursday,  the  15th 
day  of  May,  L913,  endorsed  "Second  Assistant 
Surveyor." 

Canvassing  will  be  deemed  a  disqualification. 
(By  order) 

H.  J.  BAKER, 

Clerk  to  the  Council. 


Council  Hon.' 


!  [ounslow. 

\pnl  26, 


1913. 


(402) 


TOWN    SURVEYOE'S    ASSISTANT 

X  CIKFNCESTER. 

A  vacancy  1ms  arisen  for  a  Clerical  Assistant  with 
some  experience  as  a  Draughtsman,  in  the  Office  of 
Town  Surveyor. 

Application-,  From  persons  not  exceeding  25  years 
of  age.  statin-'  qualifications  and  salary  required,  to 
he  sent  to  the  Surveyor.  Council  Chambers,  Ciren- 
cester, not  later  than  the  13th  May  next.  (410) 

A  RCHTTECTURAL    ASSISTANT. 
^  lirDDERSFTELD  CORPORATION 

WATERWORKS. 
Required,  temporarily,  an  Architectural  Assistant  to 

prepare  Plans.  Specifications,  and  take  off  Quantities 
for  the  Buildings,  &c,  necessary  in  connection  with 
Mechanical  Filtration  Plants.  He  must,  also  be  able 
to  make  survey-  and  lake  levels.  The  appointment 
will  probably  extend  over  a  period  of  18  months  if 
satisfactory,  hut  can  he  determined  at  an  earlier  date 
on  one  month's  notice  being  given  by  either  side. 
Applicants  musl  state  age,  salary  required,  previous 
experience,  ami  also  enclose  copies  of  three  recent 
testimonials.  Applications  must  he  sent  to  the  Water- 
works  Manager.    Town    Hall.    Huddersfield,   endorsed 

"Architectural    Assistant,"   not   later  than   !i n 

Wednesdaj .  the  7th  day  of  May,  1913.  (411) 
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ITY   OF    SHEFFIELD. 


WATEE  DEPARTMENT. 


WATER  ENGINEER. 


CONSTRUCTION  OF  EWDEN  VALLEY  WORKS. 

The  Council  invites  applications  for  the  appointment 
of  Engineer  to  act  in  the  construction  of  two  Reservoirs 
to  provide  a  daily  yield  of  about  7J  million  gallons. 
The  Engineer  to  he  responsible  for  preparation  of 
plans  and  carrying  out  of  the  engineering  part  of  work 
by  administration.  The  works  are  to  be  constructed 
in  the  Ewden  Valley,  about  7  miles  from  Sheffield. 
Applicants  to  state  age.  qualifications,  experience  and 
salary  required.  The  Gentleman  appointed  must,  dur- 
ing the  construction  of  the  works,  which  are  expected 
to  occupy  a  period  of  12  years  or  thereabouts,  reside 
in  the  Valley  or  within  a  distance  to  be  specified 
by  the  Water  Committee.  It  is  essential  that  appli- 
cants should  have  had  extensive  experience  in  the 
construction  of  gravitation  waterworks.  The  council 
will,  by  their  officers,  control  the  administration  of 
the  works,  and  the  Council  reserves  the  right  to  con- 
sult such  Engineering  Experts  from  time  to  time  as 
they  may  deem  advisable.  Canvassing  will  be  a  dis- 
qualification, but  prints  of  applications  and  testi- 
monials may  be  sent  to  Members  of  the  Water  Com- 
mittee. Applications,  on  form  to  be  obtained  on  re- 
quest, to  be  sent  to  me  endorsed  "Water  Engineer 
Application."  not  later  than  the  15th  day  of  May, 
1913. 

R.  M.  PRESCOTT, 

Town  Clerk. 

Town  Hall, 

Sheffield. (394) 

T  EYTON    URBAN    DISTRICT    COUNCIL. 


ENGINEER   AND   SURVEYOR'S    DEPARTMENT. 


APPOINTMENT    OF    SECOND-CLASS    CLERK. 

Applications  are  invited  for  appointment  as  Second- 
class  Clerk  in  the  Engineer  and  Surveyor's  Depart- 
ment, at  a  commencing  salary  of  £120  per  annum, 
rising,  subject  to  satisfactory  service,  by  annual  incre- 
ments of  £10  to  a  maximum  of  £150  per  annum. 

Candidates  must  be  expert  Shorthand-typists,  not 
less  than  25  years  of  age,  thoroughly  conversant  with 
the  routine  of  a  Municipal  Engineer's  Office,  accus- 
tomed to  conducting  correspondence,  filing  (card  index 
system),  and  the  keeping  of  records  generally. 

Applications,  in  candidate's  own  handwriting  (upon 
forms  to  be  obtained  upon  application  to  the  Sur- 
veyor to  the  Council,  Mr.  E.  H.  Essex,  assoc.m. 
tnst.c.e.,  Town  Hall,  Leyton),  accompanied  by  copies 
of  three  recent  testimonials,  must  reach  the  office  of 
the  Surveyor  not  later  than  1  p.m.  on  Tuesday,  the 
13th  May,' 1913. 

The  appointment  will  be  .made  subject  to  the 
selected  candidate  passing  a  medical  examination  by 
the  Council's  Medical  Officer  of  Health. 

Canvassing  members  of  the  Council,  either  diiectly 
or  indirectly,  will  disqualify. 
(By  order) 

R.   VINCENT, 

Clerk  to  the  Council. 

Town  Hall,  Leyton. 
April  30,  1913. (418) 

AXBRIDGE  RURAL  DISTRICT  COUNCIL. 
The  Axbridge  Rural  District  Council  invite 
applications  for  the  Appointment  of  a  Temporary 
Clerk  of  the  Works  in  connection  with  the  reconstruc- 
tion and  improvement  of  about  five  miles  of  road. 

It  is  anticipated  that  the  work  will  take  about  12 
months 

Applicants  must  have  a  thorough  knowledge  of 
modern  methods  of  road  construction,  be  able  to  set 
out  the  work,  and  be  prepared  to  keep  the  same  hours 
as  the  workmen,  whose  time  he  shall  check. 
The  salary  will  be  at  the  rate  of  £2  2s.  per  week. 
Applications,  endorsed  "Clerk  of  Works,"  stating 
age,  qualifications  and  experience,  and  accompanied 
by  not  more  than  two  recent  testimonials  (copies),  to 
be  sent  to  the  undersigned  on  or  before  the  6th  May, 
1913. 

•I.  KNIGHT  DUNSTER, 

Surveyor  to  the  Council. 
Surveyor's  Office, 
Winscombe, 

Somerset.  (393) 


"C1NGINEER    AND     SURVEYOR,     South    of 
-*-^    England,  has  vacancy  for  Pupil.    Large  sewer- 
age    scheme    projected. — Box    1,238,    office    of    The 
Surveyor,  24  Bride4ane,  Fleet-street,  London,  E.C. 
! '    | :  (366) 

GENERAL  ASSISTANT  required  in  Office  of 
Engineer  and  Surveyor  to  Urban  District  Council 
for  between  two  and  three  months.  Salary  £2  10s. 
per  week. — Applv,  stating  age  and  experience,  to  Box 
1,243,  office  of  The  Surveyor,  24  Bride-lane,  Fleet- 
street,  E.C.  (395) 

TEMPORARY  ASSISTANT  Wanted  for  about 
six  to  nine  months.  Must  be  good  and  expedi- 
tious Surveyor  and  Leveller,  and  neat  find  accurate 
Draughts-man.  Salarv  35s.  per  week. — Apply  on  or 
before  12th  May,  stating  age  and  experience,  and 
enclosing  copies  of  not  more  than  three  testimonials, 
to  D.  M.  Jenkins.  Borough  Engineer,  Neath.  South 
Wales.  (414) 

TENDERS   WANTED. 


H 


\RPENDEN  URBAN  DISTRICT  COUNCIL. 


SEWERAGE    AND    SEWAGE    DISPOSAL. 


CONTRACT  NO.  6. 

The  above  Council  invite  Tenders  for  the  Provision 
and  Erection  of  Pumpins:  Machinery  comprising  Oil 
or  other  suitable  Engines,  Dynamos.  Pumps  and 
Motors,  and  other  incidental  works  at  the  new  Sewage 
Disposal  Works  for  the  above  District  in  accordance 
with  the  Specification  prepared  by  their  Engineer, 
Mr.  A.  P.  I.  Cotterell,  m. tnst.c.e..  of  17  Old  Queen- 
street,  Westminster,  and  28  Baldwin-street,  Bristol. 

Contractors  are  to  submit  their  own  designs  in  com- 
pliance with  the  terms  of  the  Specification,  copies  of 
which,  together  with  Forms  of  Tender,  mav  be  ob- 
tained from  the  Engineer  at  his  Office,  17  Old  Queen- 
street.  Westminster,  by  intending  Contractors  on  and 
after  the  6th  May  on  payment  of  the  sum  of  £2  2s., 
which  will  be  returned  on  receipt  of  a  bnnA-fide  Tender. 

Tenders,  on  the  forms  provided,  must  be  delivered 
to  me  under  Seal,  and  endorsed  "Tender  for 
Harpenden  Sewerage  Contract  No.  6,"  not  later  than 
Noon  on  Friday,  the  23rd  May  next. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

CHAS.  S.  TUCKEY, 

Clerk  to  the  Council. 


High-street, 
Harpenden. 

April  30,   1913. 


(419) 


TTRBAN  DISTRICT  COUNCIL  OF  ENFIELD. 
^'  TO  CONTRACTORS. 

The  Council  invite  Tenders  for  making  up  the  fol- 
lowing  Private   Streets   in   their   District — viz., 
Lawson-road,   Enfield-highway. 
Gordon-lane  (part  of),  Enfield. 

Plans  and  Specifications  can  be  seen,  Forms  of 
Tender  and  all  information  obtained,  on  application 
to  Mr.  Richard  Collins,  the  Council's  Surveyor,  at 
these  Offices,  any  day  (except  Saturday)  between  the 
hours  of  9  a.m.  and  5  p.m. 

The  Contractor  will  be  required  to  observe  Trade 
Union  hours  of  labour,  and  to  pay  the  recognised 
Trade  Union  rates  of  wages  in  force  in  the  district 
where  the  work  is  to  be  executed. 

Separate  Tenders  for  each  road  (on  the  form  sup- 
plied only)  to  be  sent  in  to  me  not  later  than  noon 
on  Wednesday,  the  14th  day  of  May,  1913,  endorsed 
"  Tender  for — — ." 

The  Tenders  must  be  accompanied  by  a  schedule 
of  hours  of  labour,  and  of  prices  and  wages  to  be  paid 
fur  different  classes  of  work,  which  schedule  will  be 
embodied  in  the  Contract. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

(By  order) 


T.  W.  SCOTT, 

Clerk. 


Public  Offices, 

Enfield,  Middlesex. 
April  21,  191,3. 
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Minutes  of  Proceedings. 


The  Country 

Roads  Board  of 

Victoria: 

First  Year's 

Work. 


As  may  be  seen  from  the 
summary  which  we  prepared 
lor  our  issue  of  April  25th,  the 
Country  Roads  Act  of  Victoria 
has  created  what  is  practically 
a  sub-department  of  the  public 
works  department,  the  active  directions  of  which 
will,  administratively  aud  executively,  be  in  the 
bauds  of  a  board  of  three  persons,  the  Country 
Roads  Board.  Attention  was  drawn  to  the 
important  fact  that  no  limits  are  set  to  the 
aggregate  mileage  of  roads  which  may  eventually 
be  declared  to  be  main  roads;  nor  is  any  limit 
assigned  to  their  mileage  per  unit  traversed,  or 
to  the  proportion  of  main  road  mileage  to  total 
road  mileage.  Since,  on  the  other  hand,  the 
roads  to  be  controlled  by  the  board  are  not  yet 
in  being,  it  will  be  possible  for  the  board  to  devote 
its  energies  to  the  work  of  organisation  and  pre- 
paration without  being  hampered  by  a  larger 
amount  of  executive  work  than  could  reasonably 
be  undertaken  in  the  earlier  stages  of  its  existence. 
In  an  article  which  is  evidently  based  upon 
definite  information,  our  contemporary  the 
Melbourne  Age  indicates  what  will  probably  be 
the  programme  for  the  first  year  of  the  board's 
work.  As  a  matter  of  urgency,  a  few  roads  will, 
it  is  expected,  be  proclaimed  to  be  main  roads, 
and  attention  will  at  once  be  given  to  these.  The 
chief  work  of  the  year  will,  however,  be  that  of 
organisation. 

First,  as  regards  the  general  scheme  of  road 
planning,  this  will  be  based  upon  the  State  roads 
map  of  Victoria,  which  will  be  completed  as  soon 
as  possible,  and  upon  the  provisional  schedule 
of  main  roads  which  will  be  made  with  the  aid 
of  this  map.  Having  regard  to  the  area  and 
population  of  the  State,  and  the  manner  in  which 
that  population  is  distributed,  it  is  clear  that  it 
would  not  be  good  policy  to  leave  the  chief  main 
routes  to  be  formed,  link  by  link,  out  of  the  main 
roads  found  necessary  for  the  development  of  the 
various  districts ;  and  we  find,  accordingly,  that 
it  is  intended  to  give  separate  consideration  to 
the  chief  through  routes  of  this  State.  The  point 
is  one  of  importance,  for  there  are  small  states, 
such  as  Massachusetts,  in  which  a  scheme  of 
principal  through  routes  is  unnecessary,  simply 
because  when  the  local  main  roads  have  been 
provided  such  through  routes  as  are  necessary  are 


found  to  be  in  existence,  whatever  be  the  points 
bi  tween  which  one  desires  bo  travel.  In  California, 
on  the  other  hand,  it  was  found  desirable  to 
eonstruei  great  main  routes  as  one  of  the  first 
items  in  the  programme  of  main  road  con- 
struction. In  Victoria  the  schedule  of  routes 
will,  it  is  understood,  be  prepared  in  consultation 
with  the  defence  department,  in  order  that  the 
State  and  national  authorities  may  have  one 
policy,  in  so  far  as  the  planning  of  main  roads 
affects  measures  of  national  defence.  It  is 
expected  that  if  works  are  desirable  purely  for 
military  purposes  the  Australian  Government  will 
contribute  liberally  towards  their  cost.  As  regards 
other  main  roads,  it  may  be  noted  that  the 
schedule  of  these  is  expected  to  include  roads 
connecting  settlements  with  railway  stations  and 
with  market  towns.  Testing  work  will  be  begun 
at  once.  Laboratory  tests  will  be  made  at  the 
engineering  school  of  the  university,  the  new 
equipment  of  which  includes  testing-  apparatus 
for  road  materials  ;  and  trial  lengths  of  road  crusts 
will  be  put  down  for  test  under  service  con- 
ditions.  As  regards  these,  use  will  be  made  of 
the  reports  issued  by  the  Imperial  Road  "Board. 
I  be  resources  of  the  State  in  road  materials  will 
be  studied  in  conjunction  with  the  shire  eugi- 
ueers,  and  the  supply  of  materials  at  given  centres 
will  be  organised,  with  regard  to  the  positions  of 
quarries  and  other  sources  of  supply,  the  means 
of  transport  and  so  forth.  We  are  glad  to  learn 
that  the  co  -  operation  of  practically  all  the 
municipal  engineers  has  already  been  secured, 
and  that  various  official  and  unofficial  organisa- 
tions are  prepared  to  assist  the  board  in  their  work. 


Registration 
of    Surveyors. 


The  desirability  of  some  form 
of  statutory  registration  for  the 
professions  the  exercise  of  which 
requires  special  knowledge  and  skill  unless  the 
public  are  to  be  misled  or  defrauded  has  been 
urged  for  a  long  time  now  in  many  well-informed 
quarters.  The  history  of  the  "  closed  "  pro- 
fessions is  interesting  in  this  connection,  and  the 
able  resume  of  what  has  been  accomplished 
towards  the  suppression  of  the  charlatan  and  quack- 
by  the  members  of  the  various  callings  whose 
domain  he  has  invaded  which  is  contained  in 
the  paper  on  "  Trades    Unionism    as    applied   to 
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Professions,"  recently  submitted  to  the  Quantity 
Surveyors'  Association  by  Mr.  A.  B.  Howes, 
should  certainly  be  read  by  all  who  are  interested 
in  this  question.  Some  extracts  from  the  paper 
will  be  found  in  last  week's  issue.  It  should  be 
observed  that  even  the  "  closed  "  professions  are 
not  all  in  the  same  position.  Thus,  all  that  the 
Medical  Acts  are  able  to  secure  is  that  the  public 
can  distinguish  qualified  from  unqualified  practi- 
tioners. The  latter  are  not  debarred  from  carry- 
ing on  business  so  long  as  they  are  careful  not 
to  represent  themselves  as  qualified  or  registered 
doctors.  This  is  not  the  case  with  solicitors, 
however,  who  not  only  occupy  a  fiduciary  position 
in  relation  to  their  clents,  but  are  also  officers  of 
the  Supreme  Court  of  Judicature.  Of  those 
professions  with  which  our  readers  are  most  closely 
identified,  that  of  architecture  has  perhaps  made 
the  greatest  progress  towards  some  form  of 
statutory  recognition,  a  Bill  providing  for  com- 
pulsory registration  having  been  introduced  into 
Parliament  on  at  least  one  occasion.  In  the 
words  of  Professor  Blomfield,  the  object  is  not 
to  create  a  monopoly,  but  to  put  a  stop  to 
incompetence  and  to  establish  a  reasonable  level 
of  accomplishment,  and  to  see  that  that  level  is 
reached  by  those  who  undertake  the  very 
responsible  work  of   an   architect. 

Mr.  Howes  fairly  pointed  out  that  there  is  a 
fundamental  difference  as  regards  the  necessity 
for  registration,  from  the  point  of  view  of  the 
public,  between  the  medical  profession  and  such 
professions  as  those  of  architecture,  surveying 
and  engineering.  In  the  first  place  every  one 
needs  medical  assistance  at  times,  whereas  archi- 
tects, surveyors  and  engineers  are  only  employed 
by  a  limited  section  of  the  public.  Moreover, 
urgency  often  necessitates  recourse  to  the  nearest 
doctor,  but  a  man  desirous  of  building  a  house 
does  not  take  a  cab  to  the  nearest  architect. 
Nevertheless,  he  ought  to  have  some  means  of 
knowing  that  the  man  whom  he  is  about  to 
employ  is  reasonably  capable  of  undertaking  the 
work  which  it  is  proposed  to  entrust  to  him. 
Some  form  of  registration  would,  therefore,  appear 
to  be  highly  desirable,  and,  if  adopted,  would  bring 
in  its  train  such  ancillary  advantages  as  effective 
discipline  in  regard  to  matters  of  professional 
conduct,  regulation  of  fees,  and  a  general  improve- 
ment of  professional  tone  and  character.  Although 
the  observations  of  Mr.  Howes  were  directed 
more  particularly  to  the  profession  of  quantitj' 
surveying,  the  position  is  much  the  same  in 
regard  to  civil  and  municipal  engineering,  and 
the  subject  is  one  which  merits  the  closest 
attention  and  the  fullest  discussion. 


Strood 
Water  Supply. 


A  rather  serious  outbreak  of 
enteric  fever  which  occurred 
at  Strood  in  August  last  having 
led  the  medical  officer  of  health  to  the  opinion 
that  the  water  supply  was  the  vehicle  of  infection, 
the  matter  was  reported  by  that  official  to  the 
Local  Government  Board.  In  consequence  of 
this  Dr.  S.  W.  Wheaton,  one  of  the  board's 
medical  inspectors,  was  instructed  to  visit  the 
Borough  of  Bochester,  within  which  Strood  is 
situated,  and  to  make  inquiry  as  to  the  outbreak. 
Dr.  Wheaton 's  report  fully  confirms  the  suspicion 
which  attached  to  the  water  supply,  and  inci- 
dentally forms  an  object  lesson  in  the  dangers 
which  are  inseparable  from  antiquated  means  of 
sanitation  by  which  excrement  and  other  filth  is 
permitted  to  soak  away  into  the  subsoil.  It 
appears  that  Strood  is  supplied  from  waterworks 
which  were  purchased  by  the  town  council  from 
the  Strood  Water  Company  in  1881.  There  is 
no  systematic  sewerage  in  the  town,  the  drainage 
being  usually  received  into  cesspools  or  cesspits, 


the  contents  of  which  soak  away  into  the  subsoil. 
The  Local  Government  Board  have  from  time 
to  time  urged  the  town  council  to  provide  sewers 
for  the  borough,  and  have  suggested  combination 
with  the  adjoining  Borough  of  Chatham  for  this 
purpose.  Nothing  appears  to  have  been  done  so 
far,  however,  and  Dr.  Wheaton  reports  that  in 
the  neighbourhood  of  the  well  and  connected  with 
water-closets  are  numerous  cesspools,  the  walls 
of  which  are  formed  by  the  bare  chalk  and  the 
contents  of  which  soak  away  into  the  chalk.  There 
are  also  drains  which  are  known  to  be  defective. 
In  the  immediate  neighbourhood  of  the  well 
are  four  cesspools  which  have  been  made  water- 
tight by  the  town  council,  and  which  are  said 
to  be  the  only  ones  in  Strood  in  this  con- 
dition! One  of  these  is  on  the  waterworks  site. 
In  the  vicinity  of  the  waterworks,  within  a  radius 
of  300  yds.,  there  are  at  least  fifty  cesspools,  the 
liquid  contents  of  which  soak  away  into  the  chalk. 
The  report  naturally  concludes  with  a  recom- 
mendation that  the  town  council  should  seek  for 
a  fresh  source  of  water  supply  which  will  not  be 
liable  to  risk  of  pollution.  It  also  appears,  how- 
ever, that  they  would  be  well  advised  to  con- 
sider the  sufficienc.y  and  safety  of  the  present 
drainage  arrangements.  Economy  in  such 
matters  generally  proves  to  be  an  expensive 
policy  in  the  long  run. 


An  Ontario 

Road 
Convention. 


The  Canadian  road  problem 
is  in  many  respects  similar  to 
our  own,  except  of  course  that 
while  we  have  to  deal  with  the 
improvement  of  old  highways  the  main  question 
in  Canada  is  the  construction  of  new  roads  to 
meet  the  rapidly-growing  demands  of  a  new  com- 
munity. From  the  circumstances  of  the  case 
there  is  more  justification  in  Canada  than  there 
would  be  here  for  an  appeal  to  the  Government 
for  assistance,  and  it  is  interesting  to  know  that 
this  appeal  found  definite  expression  at  the  con- 
vention recently  held  of  the  Ontario  Good 
Boads  Association,  at  which  papers  were  read 
by  several  Canadian  road  engineers,  including  Mr. 
W.  A.  McLean,  chief  engineer  of  highways  for 
Ontario,  Mr.  E.  B.  Blackwell,  county  road  engi- 
neer for  Leeds,  Mr.  Charles  Talbot,  county  engi- 
neer for  Middlesex,  and  others.  By  these  resolu- 
tions grants  are  asked  for  from  the  Government 
towards  the  maintenance  as  well  as  the  con- 
struction of  roads,  and  it  is  insisted  that  the 
Government's  proportion  towards  the  cost  of 
building  county  roads  should  be  increased  from 
one-third  to  one-half.  The  taxation  of  automobiles 
according  to  weight  and  the  proceeds  thus  obtained 
applied  to  the  maintenance  of  roads  is  the  subject 
of  another  resolution,  together  with  a  demand 
for  the  increase  of  the  licence  on  motors;  and  it 
is  likewise  represented  that  the  Government  should 
make  grants  for  the  construction  of  county  bridges 
over  100  ft.  in  length.  That  the  Federal  Govern- 
ment is  quite  alive  to  the  importance  of  the  road 
problem  is  gathered  from  an  authoritative  state- 
ment made  at  the  convention  that  it  is  their 
intention  to  investigate  the  kinds  of  materials 
suitable  for  roads  in  various  parts  of  Ontario,  and 
further  evidence  with  respect  to  the  advance 
in  constructional  methods  is  afforded  by  Mr. 
McLean's  paper,  wherein  it  is  stated  that  owing 
to  the  high  cost  of  manual  and  horse  labour 
attention  is  being  given  to  the  use  of  machinery 
for  road-making.  The  interest  aroused  by  the 
convention  was  very  considerable  as  well  as  gratify- 
ing, and  it  is  specially  notable  that  the  proceed- 
ings were  responsible  for  the  birth  of  a  new 
journal,  entitled  Good  Roads,  Canada,  whicli  has 
for  its  object  the  voicing  of  the  "good  roads 
movement. " 
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House  Drainage        In   our  last  issue   we   rePro' 
Abroad.  duced    at  length    a    paper    on 

"House  Drainage  Regulations 
on  the  Continent,"  which  had  been  read  before 
the  Institute  of  Sanitary  Engineers  by  Mr. 
Frank  R.  Durham,  Assoc. m.inst.c.e.  We  are 
constrained  to  return  to  the  subject  this  week 
because  we  feel  that  ideas  and  conventions  in 
regard  to  house  drainage  are  very  apt  to  become 
stereotyped,  and  that  the  outlook  of  many  sanitary 
engineers  requires  broadening  by  a  propel'  appre- 
ciation of  the  work  which  is  being  done  in  other 
countries.  In  the  first  place,  Mr.  Durham  makes 
it  clear  that  in  Germany  sewerage  systems  have, 
as  a  rule,  been  designed  much  more  with  reference 
to  future  requirements  than  has  generally  been 
the  case  in  this  country.  For  example,  Frankfurt- 
on-Maine  is  still  carrying  out  sewers  on  lines  laid 
down  in  1863,  although  the  population  has  more 
than  quadrupled  since  that  date.  The  effect 
of  such  comprehensive  designing  of  sewerage 
schemes  is  seen  to-day  in  the  superior  town 
planning  of  many  German  cities.  Dealing  now 
with  the  house  drains  which  are  connected  to 
the  sewerage  systems,  it  is  interesting  to  observe 
that  tlie  connection  of  several  properties  or  houses 
by  means  of  a  common  house  drain  is  prohibited 
in  all  regulations.  Each  house  must  have  its 
own  drain,  so  that  German  sanitary  engineers 
are  presumably  entirely  unfamiliar  with  those 
legal  discussions  as  to  whether  a  pipe  is  a  "  drain 
or  a  "sewer,"  which  are  the  despair  of  their 
English  brethren.  The  Frankfurt  regulations 
provide  a  novel,  if  rather  drastic,  method  of 
securing  good  workmanship  in  the  construction 
of  drainage  systems.  Only  contractors  on  an 
approved  list  kept  by  the  municipality  may  carry 
out  this  work,  and  those  in  default  arc  liable  to 
have  their  names  removed  from  the  panel. 

The  intercepting  trap  is  apparently  unknown 
on  the  Continent,  a  disconnecting  system  being 
not  only  impossible  from  climatic  conditions,  but 
also  considered  a  serious  impediment  to  a  thorough 
ventilation  of  the  sewerage  system.  Many  other 
features  of  interest  are  described  in  Mr.  Durham's 
paper,  which  deserves  wide  attention  from  British 
sanitary  engineers. 


The  Newcastle 
Meeting. 


Judging  by  the  large  attend- 
ance and  the  interest  in  the 
four  papers  which  were  read, 
as  shown  h\  the  long  discussions,  the  meeting 
of  the  Institution  of  Municipal  and  County  Engi- 
neers at  Newcastle  on  Friday  and  Saturday  last 
must  be  accounted  a  highly  successful  one.  Two 
of  the  papers,  together  with  a  report  of  the  dis- 
cussion which  followed  their  presentation,  will 
be  found  in  the  present  issue,  and  the  remaining 
two  papers,  discussed  on  the  second  day,  will 
appear  next  week.  Mr.  W.  J.  Steele,  m.inst.c.k., 
the  city  engineer,  submitted  a  paper  on  "  Muni- 
cipal Work  in  Newcastle-upon-Tyne,"  but, 
inasmuch  as  three  members  of  his  staff  con- 
tributed separate  papers  on  works  of  magnitude 
with  which  they  had  been  respectively  move  closely 
identified,  Mr.  Steele's  observations  were  perforce 
of  a  general  character.  Having  called  attention 
to  the  important  part  which  the  river  has  played 
in  the  development  of  Newcastle,  the  author  of 
the  paper  proceeded  to  make  some  observations 
as  to  the  municipal  quays,  which  have  recently 
been  extended;  the  water  supply,  which  is  in  the 
hands  of  a  company;  and  the  drainage,  which 
is  disposed  of  by  discharge  into  the  river  without 
treatment.  In  regard  to  town  planning,  opera- 
tions under  the  Act  of  1909  have  been  commenced 
in  two  areas,  the  Local  Government  Board  having 
already  sanctioned  the  preparation  of  one  scheme. 
Mr.  Hubert  Laws  read  a  paper  on  "  The  Quay 
Extension   Works,"   of   which   he   has   been   the 


resident  engineer-in-charge.  The  greater  part  of 
the  work  has  been  carried  out  direct  by  the  cor- 
poration, and  not  let  to  contract,  and  the  whole 
forms  a  very  worthy  achievement  on  the  part  of 
tlie   city  engineer  and  his  department. 

While  speaking  of  the  doings  of  the  institution, 
it  may  be  mentioned  that  a  small  party  of 
members  and  their  friends  left  London  last  night 
for  Amsterdam  via  Harwich  and  the  Hook  of 
Holland.  The  response  to  the  invitation  to  join 
in  this  tour  has  been  disappointing,  but,  in  spite 
of  the  small  attendance,  an  interesting  and 
profitable  meeting  is  anticipated. 


Standard 
Notation. 


All  who  have  had  occasion 
to  consult  frequently  various 
text-books  on  engineering  sub- 
jects must  have  felt  the  need  for  some  standard 
notation  for  formulae  and  calculations,  so  as  to 
avoid  the  confusion  which  must  arise  by  reason 
of  different  authors  using  different  symbols  to 
express  the.  same  meaning.  It  is  indeed  a  pity- 
that  some  recognised  system  of  engineering  short- 
hand cannot  be  devised  by  some  central  authori- 
tative body — such  as  the  Engineering  Standards 
Committee  —  in  consultation  with  mathematical 
and  technical  experts.  Meanwhile,  tlie  Science 
Standing  Committee  of  the  Concrete  Institute 
has  had  the  subject  under  consideration,  with 
special  reference  to  the  algebraical  symbols  used 
iii  structural  engineering.  The  report  which 
was  submitted  by  this  committee  at  the  last 
meeting  of  the  institute  contains  separate  series 
of  symbols  applicable  to  reinforced  concrete, 
steelwork,  brickwork  and  masonry,  and  wood- 
work respectively,  together  with  a  further  series 
of  symbols  common  to  all  branches  of  structural 
engineering.  The  recommendations  are  based 
on  certain  broad  principles,  so  as  to  give  some 
freedom  of  choice,  while  still  retaining  the 
maximum  of  consistency  and  allowing  the  fullest 
possible  development  of  the  uneconomic  principle. 
For  example,  the  symbol  chosen  is  wherever 
possible  the  initial  letter.  The  committee  further 
recommend  the  adoption  of  certain  standard 
forms  for  equations,  so  that,  in  setting  out  the 
terms,  constants  should  be  written  before 
variables,  and  terms  which  are  naturally  asso- 
ciated should  be  grouped  together.  The  report 
is  a  most  valuable  document,  and  it  is  to  be 
hoped  that  technical  writers  will  render  the 
excellent  work  done  by  the  committee  of  practical 
value  by  adopting  the  system  of  notation  which 
thev  recommend. 


"  The  Surveyor " 
Road  Conference. 


It  will  be  remembered  that 
at  The  Surveyor  conference 
held  at  Olympia  in  April  last 
there  were,  among  the  five  propositions  submitted, 
two  (numbered  1  and  3)  which  depended  for  their 
real  effectiveness  on  being  brought  to  the  atten- 
tion of  the  highway  authorities  of  the  kingdom. 
WTe  undertook  that  this  should  be  done,  and  it 
is  now  due  to  those  who  were  good  enough  to 
take  part  in  the  conference  that  we  should  convey 
to  them  that  this  undertaking  has  been  carried 
out.  The  text  of  the  two  propositions  has  been 
sent  to  the  clerks  to  authorities  in  England  arid 
Wales,  Scotland  and  Ireland  (some  2,186  in  all), 
with  an  intimation  that  they  were  adopted  as 
resolutions  by  an  "  engineering  conference  at 
Olympia,  held  under  the  presidency  of  Sir  George 
Gibb,  chairman  of  H.M.  Road  Board,"  and  a 
request  that  the\  should  be  brought  by  the  clerks 
to  the  attention  of  the  authorities.  That  this 
will  be  generally  carried  out  is  indicated  by  the 
great  number  of  formal  assents  we  have  already 
received. 
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Institution  of  Municipal  and  County  Engineers. 

MEETING  AT  NEWCASTLE-UPON-TYNE. 


Mr.  E.  J.  Thomas,  the  president,  occupied  the  chair 
at  the  meeting  of  the  Institution  of  Municipal  and 
County  Engineers  held  at  Newcastle-upon-Tyne 
on  Friday  and  Saturday  last.  In  the  course  of 
the  proceedings — which  took  place  at  the  town  hall — 
consideration  was  given  to  four  papers:  "Notes  on 
Municipal  Works  in  Newcastle-upon-Tyne,"  by  Mr. 
W.  J.  Steele,  m.inst.c.e.,  the  city  engineer;  "New- 
castle Quayside  Extensions,"  by  Mr.  Hubert  Laws; 
"Ouseburn  Valley  Works,  Newcastle-upon-Tyne,"  by 
Mr.  F.  I.  Morgan;  and  "Newcastle-upon-Tyne  Tram- 
way Extensions,"  by  Mr.  J.  McKellar.  The  atten- 
dance at  the  meeting  included  Messrs.  E.  W.  Booth 
(Manchester),  H.  A.  Boullbee  (Newcastle-upon-Tyne), 
J.  E.  Brown  (York-).  J.  Cooper  (Newcastle-upon-Tyne), 
E.  Darnell  (Newcastle-upon-Tyne),  A.  J.  Denton  (South 
Shields),  F.  J.  Edge  (Newcastle-upon-Tvne),  G.  Gregson 
(Durham),  E.  Grieves  (Blyth),  H.  C.  Hilton  (New- 
castle-upon-Tyne), J.  E.  Johnston  (Bedlington),  H. 
Kerr  (Newcastle-upon-Tyne),  H.  Laws  (Newcastle- 
upon-Tyne),  H.  G.  E.  Lightfoot  (Newcastle-upon-Tyne), 
X.  Macdonald  (Newcastle-upon-Tyne),  F.  Massie 
(Wakefield),  J.  D.  Milner  (Uganda),  J.  C.  Mitchell 
(Stockton-on-Tees),  J.  F.  Morgan  (Newcastle-upon- 
Tyne),  G.  Nelson  (Gosforth),  A.  M.  Oliver  (Newcastle- 
upon-Tyne),  W.  P.  Pattison  (Benwell),  C.  C.  Eivers 
(Harrogate),  E.  W.  Eobson  (Newcastle-upon-Tyne),  L. 
Eoseveare  (South  Shields),  A.  J.  Eoussell  (Whitley 
and  Monkseaton),  G.  E.  Sawsener  (Newcastle-upon- 
Tyne),  J.  F.  Smillie(Tynemouth),  J.  P.  Spencer  (North 
Shields),  W.  J.  Steele  (Newcastle-upon-Tyne),  F.  W. 
Sykes  (Newcastle-upon-Tyne),  H.  W.  Taylor  (New- 
castle-upon-Tyne), W.  B.  Thomas  (Southwick-on- 
Wear),  T.  J.  Trowsdale  (Annfield  Plain),  J.  P.  Wake- 
ford  (Wakeford,  hon.  district  secretary),  E.  E.  Wedder- 
hurn  (Newcastle-upon-Tyne),  J.  S.  Weir  (Jarrow),  S. 
Winter  (Sheffield)  and  G.  W.  Wright  (Newcastle-upon- 
Tyne). 

The  Lord  Mayor  (Alderman  J.  F.  Weidner)  said 
it  was  a  pleasure  to  give  a  hearty  and  sincere  welcome 
to  the  members  of  the  institution.  The  brightness 
of  the  morning,  he  hoped,  was  a  happy  augury  that 
the  visit  to  Newcastle  would  be  of  a  pleasurable  and 
useful  nature.  He  had  particular  pleasure  in  wel- 
coming them  because  he  knew  and  appreciated  the 
work  that  had  been  done  by  their  valued  and  highly 
respected  city  engineer,  Mr.  Steele.  The  work  upon 
which  municipal  and  county  engineers  were  engaged 
was  of  vital  importance  to  the  community,  having 
much  to  do  with  the  happiness  and  prosperity  of 
the  inhabitants.  He  could  assure  them  that  he  appre- 
ciated the  value  of  conferences  such  as  that.  They 
had  had  a  town  planning  conference  in  the  city  during 
the  past  two  days,  and  he  thought  the  gentlemen 
who  attended  it,  and  who  represented  all  the  great 
urban  councils  of  the  North  of  England,  had  gone 
away  carrying  with  them  the  most  pleasurable  recol- 
lections of  Newcastle.  When  they  went  down  the 
Tyne  that  afternoon  they  would  see  what  to  his 
mind  was  practically  one  of  the  greatest  sights  in 
the  world.  The  late  Mr.  Gladstone,  in  that  hall,  when 
receiving  the  freedom  of  the  city,  said  he  did  not 
think  that  anywhere  else  in  the  world  could  there 
be  seen  so  large  and  varied  a  number  of  industries 
as  were  to  be  seen  on  the  banks  of  the  Tyne  in  the 
9  miles  from  Newcastle  to  its  mouth. 

The  Sheriff  (Councillor  G.  T.  Loriol)  said  he  could 
only  endorse  every  word  that  had  been  spoken  by 
the  Lord  Mayor.  Personally,  as  an  old  civil  engineer 
whose  career  had  been  diverted  into  commercial 
channels,  he  naturally  took  a  very  keen  interest  in 
everything  connected  with  engineering,  and  therefore 
it  was  an  especial  pleasure  to  be  with  them  that  day. 
He  had  read  with  ereat  interest  the  papers  that  were 
to  be  discussed,  particularly  that  of  Mr.  Steele,  which 
h  as  could  be  read  wdth  advantage,  profit  and 
interest  by  every  ratepayer  in  the  city.  It  was  brimful 
of  useful  information.  Mr.  Laws'  paper  he  had  also 
read  with  great  interest  because  the  quayside  was 
under  the  control  of  a  committee  of  which  he  had 
the  honour  to  be  chairman. 

The  President  (Mr.  E.  J.  Thomas)  said  on  behalf 
of  the  institution  he  accorded  to  the  Lord  Mayor  and 
Sheriff  their  sincere  thanks  for  the  hearty  welcome 
triven  to  them.  They  appreciated  it  very  keenly, 
comin?  from  the  civic  head  of  such  a  great  city  as 


Newcastle,  and  as  evidence  of  the  confidence  and 
respect  in  which  their  colleague  the  city  engineer 
(Mr.  Steele)  was  held  by  the  city.  The  institution 
which  he  represented  had  as  its  first  object  the  better- 
ment of  its  members  and  the  increasing  of  their 
knowledge  and  of  their  usefulness  to  the  authorities 
which  they  served.  He  knew  that  none  could  visit 
Newcastle  without  benefiting  from  an  engineering 
point  of  view.  They  had  excellent  papers  from  Mr. 
Steele  and  his  staff,  and  he  was  sure  from  the  papers 
and  discussions  they  would  learn  very  much.  No 
body  of  men  could  wish  Newcastle  greater  prosperity 
and  greater  success  than  the  members  of  that  institu- 
tion. 

Mr.  J.  P.  Wakeford,  the  hon.  district  secretary, 
read  the  minutes  of  the  last  district  meeting  at  Brid- 
lington,  which  were   confirmed. 

Mr.  Wakeford  then  announced  that  the  district 
representatives  on  the  council  from  the  North-Eastern 
District  were  Messrs.  Matthews  and  Martin,  the  same 
representatives  as  last  year.  The  district  chairman, 
Mr.  Frank  Massie,  had  been  re-elected,  and  he  had 
himself   been   re-elected   as   district  secretary. 

LEGAL    DEFENCE    FUND. 

Mr.  Wakeford  informed  the  members  that  the 
Executive  Committee  that  morning  had  taken  into 
consideration  the  question  of  a  district  defence  fund. 
They  had  decided  to  circularise  all  the  members  in 
the  district,  and  they  would  receive  the  circular  in 
a  short  time. 

The  President  asked  the  members  to  respond  to 
the  circular  which  the  district  secretary  would  send 
out  on  the  question  of  the  defence  fund.  It  was  very 
desirable  that  they  should  have  the  opinions  of  the 
members  individually. 

Mr.  Wakeford  read  letters  of  apology  from  Messrs. 
Matthews  (Bridlington),  Senior  (York),  Lund  (Cleck- 
heaton)  and   Whittaker   (Sunderland). 

Consideration  was  then  given  to  the  following 
paper: — 

MUNICIPAL    WOEK    IN    NEWCASTLE-UPON- 
TYNE. 
By  W.  J.  Steele,  m.inst.c.e., 

City  Engineer, 


[Mr.  Steele  was  a  pupil  of  Mr.  J.  W.  Brown,  m.inst.c.e., 
late  borough  engineer  of  West  Hartlepool.  After  serving 
on  his  staff  for  some  time,  he  was  promoted  to  the  position 
of  deputy  borough  engineer.  In  May,  1896,  he  was  appointed 
chief  assistant  to  Mr.  P.  E.  Murphy,  m.inst.c.e.,  surveyor  and 
water  engineer  at  Tottenham,  and  in  November,  1897,  com- 
menced duties  as  deputy  city  engineer  at  Bristol.  In 
January,  1910,  he  was  appointed  city  engineer  and  town 
surveyor  at  Newcastle-upon-Tyne.  1 

\i  districl  meetings  of  the  institution  it  is  usual 
for  a  description  of  the  municipal  works  in  tin'  toy/ja 
where    the    meetings   are   held    to   be   given,    but   as 
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members  of  the  author's  staff  are  contributing  the 
Following  papers :  "Quayside  Extension  Works,"  Mr. 
Hubert  Laws;  "Ottseburn  Valley  Works,"  Mr.  F.  I. 
Morgan,  assoc.m.inst.c.e.;  "Tramway  Extensions," 
Mr.  J.  -McKellar— these  few  notes  will  be  of  quite  a 
general  character. 

.\"e\vcastle-upon-Tyne  is  essentially  a  city  of  com- 
merce, and  in  the  popular  mind  the  terms  Newcastle 
and  coal  are  synonymous.  While  large  quantities  of 
coal  are  still  won  from  some  five  collieries  within 
its  boundaries,  and  workings  of  great  antiquity  and 
extent  exist  under  various  parts  of  the  city,  at  the 
present  time  it  is  the  commercial  rather  than  the 
rial  centre  of  the  Northumberland  and  Dur- 
ham coalfield.  Shipbuilding,  marine  engineering, 
and  the  numerous  industries  attached  to  a  shipping 
port  are  its  principal  features.  The  city  is  situated 
on  ths  north  bank  of  the  river  Tyne,  about  7  miles 
from  its  mouth,  and  much  of  its  progress  is  un- 
doubtedly due  to  the  fact  that  it  rests  upon  what  has 
been  aptly  expressed  a  great  commercial  highway. 
In  addition  to  Newcastle  and  in  close  proximity 
thereto  the  important  boroughs  of  Gateshead,  Jar- 
row,  South  Shields,  Tynemouth,  and  Wallsend  lie 
upon  the  banks  of  the  river,  which,  together  with 
the  adjacent  urban  and  rural  districts,  form  what  is 
known  as  Tyneside. 

RIVER    TYNE. 

As  the  river  plays  such  an  important  part  in 
the  life  of  the  district,  a  little  information  concerning 
it  may  be  interesting. 

Between  the  seaward  end  of  the  Tyne  Piers  to 
Hedwin  Streams,  a  distance  inland  of  about  10', 
miles,  it  is  controlled  by  the  Tyne  Improvement 
Commission,  a  spirited  body  which  has  carried  out 
works  of  considerable  magnitude  in  creating  a  safe 
harbour  and  navigable  channel.  For  a  distance  of 
abrut  3i  miles  from  the  sea  the  channel  of  the  river 
is  being  dredged  to  a  depth  of  30  ft.,  and  for  a  further 
distance  inland  of  about  11  miles  to  a  depth  of  25  ft., 
at  low  water  of  ordinary  spring  tides.  High  water 
is  about  15  ft.  above  low  water  of  ordinary  spring 
tides.  Vessels  of  between  3,000  and  4,000  nett  register 
tons  frequently  proceed  to  the  Derwenthaugh 
Staiths,  a  distance  of  about  14  miles  inland.  During 
1912,  2,132,494  tons  of  material  were  dredged  by  the 
commissioners  from  the  river  and  taken  to  sea.  The 
largest  quantity  of  coal  and  coke  exported  from  the 
river  in  any  one  year  was  20,543,683  tons,  in  1911. 
During  1912  ninety-four  vessels  were  launched  into 
the  river.  This  number  included  the  battleship 
"  Queen  Mary,"  700  ft.  long  by  89  ft.  beam,  from  the 
yard  of  Palmer's  Shipbuilding  and  Iron  Company, 
Limited,  Jarrow. 

There  are  two  docks  on  the  north  side  of  the  river 
and  one  on  the  south  side.  Those  on  the  north  side 
are  the  property  of  the  commissioners,  the  respec- 
tive water  areas  being — Northumberland  Dock  50 
acres,  and  Albert  Edward  Dock  22J  acres.  Tyne 
Dock,  on  the  south  side,  is  the  property  of  the 
North-Eastern  Eailway,  and  has  a  water  area  of  50 
acres.  The  gross  revenue  receipts  of  the  commis- 
sioners in  1912  were  £441,000,  but  in  1911,  when  there 
was  no  miners'  strike,  they  were  £483,005.  The 
revenue  expenditure  in  1912  was  £313,373. 

A  somewhat  striking  feature  of  the  river  is  that  it 
has  a  considerable  reputation  for  salmon  fishing, 
and,  in  spite  of  being  so  much  used  for  industrial 
purposes,  large  numbers  of  these  fish  are  taken 
every  year  from   the  upper  reaches. 

NEWCASTLE    OjoAYS. 

This  undertaking  is  the  property  of,  and  controlled 
by,  the  corporation.  It  extends  from  the  high-level 
bridge  to  a  point  about  120  yds.  east  of  the  Ouseburn, 
a  tributary  of  the  river,  and  is  about  1,842  yds.  in 
length.  The  imports  and  exports  at  the  quay  are 
grain  and  general  merchandise,  no  coal  being  shippeoS 
here.  During  the  last  year  the  number  of  vessels 
arriving  and  departing  from  the  quay  was  1,S10,  and 
the  total  volume  of  trade  was  over  500,000  tens.  The 
general  depth  of  the  water  at  low  water  ordinary 
spring  tides  varies  from  12  ft.  to  20  ft.,  but  in  all  new 
work  provision  is  being  made  for  a  depth  of  25  ft.,  or 
40  ft.  at  high  water  ordinary  spring  tides.  Since 
1908  the  railway  along  the  quay  has  been  relaid,  the 
road  repaved  in  wood  or  granite  setts,  three  transit 
sheds  built,  new  approach  roads  constructed,  and 
electrical  cranes  with  other  dock  equipment  installed, 
for  mproving  the  facilities  of  the  undertaking.  East 
of  the  Ouseburn  the  quay  has  been  extended,  which 
work  is  to  be  described  in  a  paper  by  Mr.  Hubert 
Laws,  as  previously  mentioned.    A  contract  has  just 


been  let  for  the  reconstruction  of  the  London  Wharf. 
This  is  a  timber  quay  providing  for  a  depth  of  25ft. 
at  low  water  ordinary  spring  tides,  the  longest  piles 
being  57  ft.  The  drawings  are  submitted  for  obser- 
vation. A  new  transit  shed  is  to  be  erected  at  this 
wharf,  and  another  immediately  west  of  the  Ouse- 
burn, but  the  drawings  are  not  in  a  sufficiently 
advanced  stage  for  exhibition. 

WATER    SUPPLY. 

An  abundant  supply  of  water  of  excellent  quality 
is  provided  by  the  Newcastle  and  Gateshead  Water 
Company,  and  the  author  is  indebted  to  Mr.  A.  L. 
Forster,  m.inst.c.E.,  the  engineer  to  the  company, 
for  the  following  information:  The  company,  which 
came  into  being  in  1845,  is  the  successor  of  numerous 
other  companies,  the  first  Act  of  Parliament 
being  obtained  in  1699,  by  William  Yamold,  an 
attorney,  from  New  Woodstock,  in  Oxfordshire. 
There  is  a  trade  supply  and  domestic  supply  respec- 
tively. In  the  event  of  a  shortage  of  water  from  the 
drainage  area  the  trade  supply  is  pumped  from  the 
river  Tyne  at  Wylam  into  the  trade  reservoir  at 
Whittle  Dene,  about  12  miles  from  the  city,  from 
whence  it  is  distributed  to  manufactories  on  both 
sides  of  the  river.  The  domestic  supply  is  obtained  by 
impounding  the  waters  of  the  river  Pont  and  seveial 
burns,  by  means  of  reservoirs  at  Whittle  Dene, East  Hal- 
lington,  West  Hallington,  Little  Swinburne,  and  Colt 
Crag  respectively,  and  situated  at  distances  from  the 
city  varying  from  12  to  24  miles,  and  also  by  im- 
pounding the  river  Eede  at  Catcleugh,  4  miles  from 
the  borders  of  Scotland,  and  about  41  miles  from  the 
city.  The  reservoir  at  Catcleugh,  whose  top  water 
level  is  815  ft.  above  ordnance  datum,  has  a  capacity 
of  2,305  million  gallons,  and  is  calculated  to  give  a 
daily  supply  of  about  9,000,000  gallons.  Showing  the 
excellent  position  of  this  reservoir  in  relation  to  the 
drainage  area,  there  has  annually  passed  over  the 
overflow  to  waste  quantities  varying  from  3,383 
million  gallons  in  1908  to  8,223  million  gallons  in 
1912.  The  whole  of  the  domestic  supply  is  filtered. 
In  1912  the  total  population  supplied  was  575,000,  the 
consumption  19,000,000  gallons  per  day,  the  storage 
5,366  million  gallons,  and  the  drainage  area  32,470 
acres.  The  charges  for  trade  supply  are  on  a  sliding 
scale,  for  the  low  service  from  Is.  to  5Jd.  per  1,000 
gallons,  and  for  the  high  service  from  Is.  2d.  to  7*d. 
per  1,000  gallons;  for  public  purposes  from  the 
domestic  supply,  5d.  per  1,000  gallons. 

DRAINAGE. 

The  city  may  be  said  to  be  particularly  fortunate 
in  its  drainage,  as,  with  the  river  as  an  outfall,  and 
no  treatment  of  its  sewage,  the  total  annual  cost  of 
this  service,  including  capital  charges,  is  the  com- 
paratively small  amount  of  103d.  in  the  £,  the  cost 
of  maintenance  only  being  0'63d.  in  the  £.  In  some 
quarters  it  is  held  that  the  sewage  should  not  be 
permitted  to  enter  the  river  in  a  crude  state,  but  its 
treatment,  or  interception  by  a  culvert  by  which  it 
would  be  made  to  discharge  directly  into  the  sea, 
would  be  such  a  costly  undertaking  that  an  excep- 
tionally strong  case  will  have  to  be  established  before 
the  present  means  are  altered.  The  city  is  built  on 
land  sloping  towards  the  river.  For  a  distance  vary- 
ing from  400  yds.  to  700  yds.,  the  slope  is  rapid,  the 
gradients  of  many  roads  being  1  in  7,  but  from  the 
top  of  this  slope  northward  to  the  boundaries  it  is 
gradual;  the  general  level  of  the  highest  part  of  the 
city  is  about  300  ft.,  and  the  lowest  about  15  ft.  above 
ordnance  datum.  Several  valleys  running  in  a 
northerly  direction  from  the  river  formerly  divided 
the  present  area,  but  many  of  these  have  been  filled 
in.  With  such  a  configuration  the  inclinations  of 
the  main  sewers  are,  of  course,  generally  good,  and 
although  a  certain  number  of  the  sewers  are  of  con- 
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siderable  age,  and  therefore  not  in  an  ideal  condition, 
systematic     flushing     enables    them    to     fulfil     their 
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functions  in  a  reasonably  satisfactory  manner.  In 
the  case  of  new  branch  sewers,  the  conditions  of  each 
case  are  of  course  considered,  but,  with  the  object  of 
saving  repetition  in  calculation,  the  foregoing  rules 
have  been  formulated,  and,  generally  speaking,  can  be 
observed. 

LIGHTING. 

In  addition  to  the  Newcastle  and  Gateshead  Gas 
Company,  two  electrical  companies — the  Newcastle- 
upon-Tyne  Electric  Supply  Company,  Limited,  and 
the  Newcastle  and  District  Electric  Lighting  Com- 
pany, Limited,  respectively— supply  the  means  of 
light,  in  addition  to  which  the  corporation,  through 
its  Tramways  Committee,  provide  the  public  street 
arc  lighting.  It  will  be  seen  that  the  means  are 
plentiful,  and  the  service  is  not  only  efficient,  but 
moderate  in  cost.  The  charges  for  private  lighting 
are  3}d.  per  unit,  with  5  per  cent  discount,  for  elec- 
trical current,  and  2s.  Id.  per  1,000  cu.  ft.,  with  a 
minimum  discount  of  10  per  cent,  for  gas.  The  street 
lighting  is  controlled  by  a  sub-committee  of  the 
Watch  Committee,  and  with  its  lighting  inspector, 
Mr.  George  Lamb,  lias  given  considerable  attention 
to  the  automatic  lighting  and  extinguishing  of  gas 
lamps,  and  the  use  of  high-pressure  gas.  At  the 
present  time  3.497  out  of  a  total  of  9,048  street  gas 
lamps  are  automatically  lighted  and  extinguished 
by  a  system  of  wave  pressure  from  the  gasworks ; 
this  system  has  given  such  satisfactory  results  that 
it  is  to  be  extended  to  the  whole  of  the  lamps.  Like 
all  automatic  methods  of  lighting  and  extinguishing, 
it,  of  course,  has  the  slight  disadvantage  of  requiring 
a  pilot  light,  consuming  0'20cub.ft.  per  lamp  per 
hour  during  daylight  hours,  but  this  is  unavoidable. 
In  Grey-street  seventeen  lamps  have  been  supplied 
with  gas  at  a  pressure  of  80  in.  against  the  average 
low  pressure  of  4  in.,  which  gives  a  candle-power 
of  1,500  per  lamp.  The  number  of  electrical  arc 
lamps  is  428,  and  electrical  incandescent  399,  so  that 
the  total  number  of  public  street  lamps  is  9,875. 

HIGHWAY. 

The  wood-paved  surface  oi  the  highway,  with  the 
exception  of  a  very  small  area,  is  wholly  composed  of 
jarrah  wood,  and  lias  proved  to  be  very  durable.  The 
blocks  are  wholly  immersed  in  refined  tar  before 
being  brought  to  the  site  of  the  work.  In  four  streets 
for  which  a  loan  has  just  been  obtained  creosoted 
redwood  is  to  be  used,  owing  to  the  gradient  being 
unsafe  for  hardwood.  The  stone  sett-paved  roads  are 
principally  surfaced  with  granite  from  Aberdeen.  On 
gradients  exceeding  1  in  10  sandstone  setts  are  used 
with  great  success;  although  somewhat  costly,  this 
surface  is  safer  for  traffic  than  bituminously-bound 
macadam,  and  water-bound  macadam  is  difficult  to 
ke3p  in  place. 

The  Northumberland  whinstone,  exclusively  used 
for  ordinary  macadam  surfaces,  is  an  excellent  road 
stone,  and  costs  an  average  of  7s.  lid.  per  ton  at  the 
various  railway  stations.  In  repairs  the  stone  is 
laid  and  thoroughly  rolled  without  water,  a  mixture 
composed  of  pitch  and  creosote  oil,  heated  to  boiling 
point,  being  then  poured  into  the  interstices.  The 
top  is  then  covered  with  J-in.  steel  slag  or  whin- 
stone,  lightly  covered  with  the  pitch  mixture,  and 
finally  sprinkled  with  clean  dry  sand  and  thoroughly 
rolled  again.  In  all  streets  constructed  under  the 
Public  Health  or  local  Acts  tarred  slag  on  a,  hand- 
packed  stone  foundation,  Sin.  in  thickness,  is  exclu- 
sively used  for  the  carriageway.  The  thickness  of 
this  "tar-macadam"  is  5in..  separately  rolled  in 
three  layers,  the  first  being  3  in.  thick  of  2-in.  mate- 
rial, the  second  lUn.  thick  of  1-in.  material,  and  the 
topping  | in.  thick  of  3-in.  material.  The  cost  per 
square  yard,  including  foundation,  is  aboul  5a   6d. 

A  large  proportion  of  the  surface  of  the  highway 
(oyer  100  miles)  is  paved  with  granite  or  whinstone 
••hip-,  a  species  of  "rag  pitching."  This  surface  lias 
only  one  advantage,  although  that  is  somewhat  im- 
portant—its  maintenance  costs  are  low.  Each  year, 
u  d  permit,  a  number  of  street,,  are  resurfaced 
by  laving  tarred  slag  on  the  surface  ol  the  chip 
paving.  During  the  last  three  years  aboul  3  miles  of 
road  have  heen  treated  in  this  manner.  The  cost  is 
aboul  2s.  6d.  pei  square  yard.  With  one  oi  two  ex- 
ceptions, the  results  have  heen  good;   the  excepl 

have  not   been  successful  owing,  so  far  as  at  pre  enl 
kno  '   i   having  percolated  through  the  new 

•   the  old   depressions  in  the   chip   paving, 
and  this  having  been  more  or  less  impervious,  traffic 
d  the  standing  water  into  the  macadam,  and 
"1    time    caused    disintegration.       The    total     cost     of 
maintenance  of  the  highway  For  the  current   year  is 


the  comparatively  low  sum  of  £26,000,  and  is  equiva- 
lent to  4d.  per  £  of  the  rateable  value. 

NEW    BUILDINGS. 

Like  every  town,  the  last  few  years  have  been  re- 
markable for  a  notable  decline  in  the  erection  of 
dwelling-houses.  A  chart  is  submitted  showing  the 
houses  erected  each  year  since  1882,  and  the  approxi- 
mate value  of  the  work  included  in  the  plans 
approved  under  the  by-laws  for  each  year  since  1910. 
In  1912  new  by-laws  for  new  buildings  and  streets 
were  made,  and,  inter  olia,  provided  for  reinforced 
concrete  buildings  and  steel -framed  structures, 
although  many  such  were  erected  before  this  date. 
The  by-laws  provide  that,  when  plans  are  deposited 
for  buildings  of  this  character,  the  applicant  shall 
submit  detailed  drawings  and  calculations  of  every 
part  of  the  structure.  The  work  of  checking  these 
drawings  and  calculations  has,  of  course,  considerably 
increased  the  work  of  the  department,  but  while  the 
local  authority  may  not  be  legally  liable  for  any 
failure  in  a  structure  approved  under  the  by-laws, 
there  is  a  moral  responsibility;  consequently  it  is 
necessary  for  such  work  to  be  done.  From  his  expe- 
rience in  the  use  of  reinforced  concrete,  and  the 
supervision  under  the  by-laws  of  buildings  erected 
in  this  method  of  construction,  the  author  is  of 
opinion  that  too  much  care  cannot  be  taken  in  design 
and  execution.  In  the  working  stresses  sanctioned 
by  the  rules  of  the  Royal  Institute  of  British  Archi- 
tects the  concrete  is  allowed  a  working  stress  of 
6001b.  per  square  inch  in  compression.  This  is  a 
reasonable  allowance  with  sound  concrete,  but,  as  the 
members  of  the  institution  are  well  aware,  there  is 
an  exceedingly  wide  latitude  in  the  strength  of  this 
material,  as  its  strength  depends  upon  such  a  variety 
of  conditions. 

In  some  tests  recently  carried  out  as  detailed  in 
the  paper  by  Mr.  F.  I.  Morgan  on  the  "  Ouseburn 
Valley  Works/'  to  be  submitted  to  the  institution  at 
this  meeting,  test  cubes  of  concrete  of  a  proportion 
of  4i  of  gravel  and  sand  to  1  of  cement,  made  under 
most  rigid  conditions,  three  months  old,  failed  under 
an  average  compressive  stress  of  2,4321b.  per  square 
inch,  or  about  four  times  the  stress  allowed,  which  is 
a  small  factor  of  safety  when  the  variable  nature  of 
the  material  is  considered.  With  the  present  severe 
competition  in  this  method  of  construction,  and  the 
sometimes  doubtful  character  of  the  concrete  and  its 
application  to  the  reinforcement,  where  the  structure 
is  designed  upon  the  stress  allowed  by  the  Royal 
Institute  of  British  Architects,  it  is  desirable  for  a 
careful  examination  to  be  made  during  every  "vtage 
of  the  erection  of  a  building.  It  is  obvious  that  the 
inspectors  employed  by  a  local  authority  have  insuffi- 
cient time  to  act  as  clerks  of  works  upon  buildings; 
therefore  any  proposal  to  depart  from  regulations  now 
generally  accepted  as  applying  to  this  form  of  con- 
struction is  only  approved  of  on  condition  that  the 
principal  members  of  the  structure  are  tested  with 
a  load  equal  to  its  full  calculated  working  load. 

The  granting  of  a  licence  under  the  Oinematograuh 
Act.  1909,  is  vested  in  the  corporation.  The  remark- 
able growth  of  this  class  of  entertainment  lias  heen 
such  that  there  are  now  twenty-one  halls  devoted  to 
it,  in  addition  to  which  there  are  four  theatres  and 
three  music  halls.  Supplementary  to  police  super- 
vision, an  inspector  attached  to  the  author's  staff 
makes  systematic  inspection  during  the  performances, 
to  ascertain   that  the  regulations  are  complied   with. 

TOWN    PLANNTN(J. 

Newcastle  was  a  walled  town  with  towers  at  nume- 
rous points  in  the  length  of  the  wall,  and  there  are 
several  portions  of  the  wall,  with  some  of  the  tower*, 
still  standing  in  a,  good  state  of  preservation.  Owing 
to  the  marvellous  foresight  of  Richard  Grainger,  a 
prominent  contiaotor,  assisted  by  John  Dobson.  an 
architect  of  unusual  ability,  a  large  part  of  the  central 
area  of  the  city  was  rebuilt  between  1884  and  1845. 
with  a  spirit  revealing  a  remarkable  breadth  of  view 
in  the  planning  of  an  important  town.  The  principal 
streets  in  this  area  are  Grey-street,  73"ft.  to  80ft.  in 
width,  Grainger-street,  63  ft.  in  width.  Clayton-street, 
50  ft.  in  width,  and  Market-street,  63  ft.  in  width, 
together  with  several  connecting  streets  on  the  same 
hold  plan.  Grey-street  is  a  symmetrical  curve  on 
plan,  with  a  gradient  of  about  1  in  21,  and  forms  a 
thoroughfare  of  striking  dignity.  The  architecture  is 
classical  throughout,  the  whole  of  the  many  handsome 
buildings  being  built  in  stone.  This  is  an  example  of 
the  fact  that  "town  planning"  is  only  a  revival  of 
the  bold  idea-  that  animated  some  of  the  citizens  of 
our  towns,   and    il    is  a   matter  for    regret    that    during 
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the  last  seventy  years  commercial  competition  has 
demanded  that  everything  should  be  sacrificed  to 
immediate  needs. 

By  genera]  consent,  if  the  provisions  of  the  Housing 
and  Town  Planning  Act,  liHUi,  arc  carried  out  in  a 
reasonable  manner,  the  areas  still  to  be  developed 
will  at  least  be  an  improvement  upon  the  wearisome 
monotony  of  the  streets  in  the  modern  suburb. 
Operations  under  the  Act  have  been  commenced  in 
two  areas.  The  smaller  area  (53§  acres)  is  partially 
within  the  city  and  partially  within  the  district  of  the 
Gosfortb  Urban  District  Council.  The  Local  Govern- 
ment Board  have  sanctioned  the  preparation  of  a 
scheme,  after  inquiry.,  and  the  draft  scheme  is  in 
preparation.  The  larger  area  (1,540  acres)  is  wholly 
within  the  city,  except  a  small  portion  in  the  borough 
of  Wallsend  and  the  district  of  the  Longbenton  Urban 
District  Council  respectively.  Tn  this  area  the  cor- 
poration own  about  749  acres  of  the  land;  the  first 
notices  under  this  area  have  been  served  prior  to  the 
inquiry   by  the  Local  Government  Board. 

Some  little  difficulty  has  been  experienced  in  de- 
fining the  boundaries  of  the  scheme,  as  the  adjoining 
authorities  very  properly  regard  an  intrusion  in  their 
district  as  an  act  requiring  careful  consideration. 
From  a  town-planning  aspect,  the  boundaries  of  the 
city  are  not  suitable  in  every  part,  as  one  of  the 
cardinal  principles  of  the  Act  is  that  any  projected 
mads  or  other  requirements  shall  beof  full  service  to 
the  general  public,  irrespective  of  the  boundaries  of  a 
town  or  the  ownership  of  land  ;  conferences  have  been 
held  With  representatives  of  the  local  authorities  con- 
cerned, with  the  object  of  arriving  at  such  areas  as 
shall  be  mutually  satisfactory. 

Another  feature  which  has  demanded  consideration 
is  that  of  cost  to  the  local  authorities  and  owners  of 
land  respectively.  If  a  scheme  requires  a  road  to  be 
forthwith  constructed  at  the  cost  of  the  owner,  he 
may  suffer  an  injustice,  as  he  may  thereby  incur  an 
expenditure  many  years  before  receiving  any  income 
from  the  development  of  his  land;  on  the  other  hand, 
if  the  local  authority  bears  the  cost  of  construction 
the  general  body  of  ratepayers  are  carrying  a,  burden 
that  should  be  borne  by  the  landowner.  Of  course, 
it  may  be  held  that  the  local  authority  should  bear 
the  cost  and  recover  it  from  the  owner  when  the  land 
is  in  a  certain  state  of  development;  this  seems  the 
most  reasonable  way  out  of  the  difficulty,  but  con- 
siderable discretion  is  necessary  in  fixing  upon  the 
roads  to  be  forthwith  laid  out. 

PAHKS    AND   OPEN    SPACES. 

The  citizens  are  justly  proud  of  the  numerous  parks 
and  open  spaces.  Inclusive  of  the  Town  Moor  and 
Castle  Leazes,  the  total  area  is  1,295  acres,  or  more 
than  15  per  cent  of  the  total  area  of  the  city. 
Exclusive  of  the  Town  Moor  and  Castle  Leazes, 
the  aggregat3  area  of  parks  proper  is  28f> 
acres.  An  interesting  point  for  discussion  might 
be  raised  as  to  whether  such  a  large  proportion  of  the 
total  area  of  the  city  as  is  comprised  in  the  1,010  acres 
of  the  Town  Moor  and  Castle  Leazes,  situated  in  one 
district,  does  not  make  for  too  close  building  in  other 
districts,  inasmuch  as  it  inevitably  influences  the 
value  of  the  land  in  the  central  zone.  If,  say,  200 
acres  of  the  Town  Moor  were  developed  for  building 
purposes,  there  would  remain  some  727  acres,  which 
is  an  abundance,  in  one  complete  open  space,  for  any 
provincial  city.  Instead  of  great  areas  of  land,  often 
inaccessible  to  a  large  number  of  the  inhabitants  of 
the  town — except  on  rare  occasions,  such  as  a  public 
holiday — being  given  up  for  one  or  two  public  open 
spaces,  more  space  is  required  about  the  dwellings, 
together  with  small  ornamental  spaces  in  the  midst 
of  the  dwellings. 

The  principal  park  is  that  known  as  Jesmond  Dene. 
Formerly  the  private  grounds  of  the  late  Lord  Arm- 
strong, that  munificent  benefactor  to  the  city  pre- 
sented it  to  the  citizens  in  1884.  Its  natural  beauties 
were  very  greatly  enhanced  by  the  unique  taste  of  the 
owner,  and  when  the  rhododendrons  are  in  full  bloom 
it  forms  a  place  of  infinite  charm.  A  striking  feature 
of  the  parks  is  the  extent  to  which  the  games  of  bowls, 
lawn  tennis,  boating,  &c,  are  indulged  in.  For  the 
year  ended  March  31,  1012,  the  receipts  derived  from 
these  games  amounted  to  £1,132,  of  which  £633  was 
received  at  the  bowling  greens,  there  being  twenty  of 
these  greens  distributed  over  the  various  parks. 

STREET    CLEANSING    AND    REFUSE    DISPOSAL. 

The  humble  but  essential  duty  of  removing  refuse 
from  the  highways  and  dwellings  of  the  citizens  is 
one   which  presses  with   much   greater  force   as   our 


knowledge  of  public  health  administration  is  in- 
creased. 

The  bouse  refuse  is  disposed  of  by — 

(1)  Burning  at  one  of  the  three  destructors,  about 
34,000  Ions  per  annum. 

(2)  Conveying  by  means  .>;'  hoppers  to  a  point  not 
less  than  .'J  miles  outside  the  piers  at  the  mouth  of 
the  river  and  discharging  it  into  the  sea,  about  35,000 
tons  per  annum. 

C!)  Given  to  fanners,  who  receive  it  at  certain  goods 
stations  in  the  city,   about   9,000  tons  per  annum. 

(4)  Discharged  on  tips  within  the  city  boundaries, 
about  12,000  tons  per  annum. 

Destruction  by  burning  is  undoubtedly  an  effectual 
method  of  disposal,  but  it  is  comparatively  costly. 
The  nett  cost  per  ton,  inclusive  of  capital  charges,  is 
Is.  lid.  at  the  Byker  destructor,  3s.  3d.  at  the  Walker 
destructor,  and  5s.  4d.  at  the  Benwell  destructor.  The 
nett  cost  per  ton  of  sea  disposal  is  about.  Is.  7d.  The 
unusually  high  cost  at  the  Benwell  destructor  is 
largely  due  to  the  capital  charges,  which  amount  (o 
3s.  per  ton,  the  site  being  a   very  costly  one. 

The  quantity  amounts  to  G-Jcwts.  per  head  per 
annum,  or  an  average  of  35  cwts.  per  house,  and,  in- 
cluding capital  charges,  costs  Is.  ll-5d.  per  head  for 
collection  and  disposal,  or  an  average  of  10s.  Gd.  per 
bouse. 

The  street  refuse  is  disposed  of — 

(1)  Discharged  on  fields  and  tips  within  the  city 
boundaries,  about  32,000  tons  per  annum. 

(2)  Given  to  fanners,  about  ,s,54!!>  tons  per  annum. 

(3)  Conveyance  to  sea,  about  4,800  tons  per  annum. 
The  quantity  collected  per  annum  amounts  to  an 

average  of  181  tons  per  mile  of  highway  cleansed,  and 
its  cost  of  collection  ami  disposal  to  2s.  2d.  per  head 
of  population. 

COSTS    OF    MAINTENANCE. 

The  maintenance  costs  only  of  some  ot  the  muni- 
cipal services  for  the  year  ended  March  31,  1912,  are 
given  below:  — 


Fuml. 

Per  head  of 
population 

Per  £  of 
rateable 
value. 

Macadamised  roads. 

Flagging  and  paving  (inclusive  of  wood  pav- 
ing, granite  paving,  and  chip  paving) 

Sewers  (inclusive  of  flushing)    

Street  watering        

Street  cleansing       

Snow  removal           ...         

House  refuse  removal  and  disposal      

Public  lavatories  and  urinals       

Town  moor  and  parks        

d. 
8-39 

11-88 
3-86 

]   H, 
2.VS3 

1-U  1 
21-12 

1'ilS 

8-e  t 

1-37 

I'M 

0-63 
0-2  I 
4-21 
0'20 

3-+r, 
0-32 
1-41 

84-tO 

13-77 

[The  paper  on  "  Quay  Extension  Works  at  New- 
castle-upon-Tyne," by  Mr.  Hubert  Laws,  resident 
engineer  in  charge  of  the  works,  which  was  dis- 
cussed jointly  with  that  of  Mr.  Steele,  is  repro- 
duced  elsewhere   in   this   issue.] 

DISCUSSION  OF  MESSES.  STEELE  AND  LAWS' 
PAPERS. 
.Mr.  F.  Massif,  as  chairman  of  the  North-Eastern 
District,  proposed  a  hearty  vote  of  thanks  to  Mr. 
Steele  and  Mr.  Laws  for  the  excellent  papers  which 
they  bad  prepared.  They  had  given  to  the  institu- 
tion material  which  would  be  a  credit  to  it,  and  use- 
ful in  after  days  for  the  members  as  a  whole.  A 
hasty  glance  at  the  diagrams  on  the  walls,  as  well 
as  the  most  excellent  copies  they  had  in  the  papers, 
showed  there  was  a  good  deal  of  work  there,  not  only 
in  the  city  engineer's  department,  but  in  the  in- 
terests of  Newcastle  as  a  whole.  The  city  must  be 
progressing  favourably,  or  else  they  could  not  under- 
take such  large  works  as  had  been  going  on  for  the 
past  ten  or  eleven  years.  Mr.  Steele  had  called 
their  attention  to  the  smaller  number  of  houses 
erected  in  recent  years,  but  he  had  not  called  their 
attention  to  the  more  satisfactory  chart  exhibited, 
which  showed  that,  although  they  did  not  build  the 
same  number  of  houses,  the  estimated  cost  of  the 
buddings  they  did  put  up  were  increasing  rather 
than  decreasing,  which  was  no  doubt  very  satis- 
factory to  the  ratepayers  of  Newcastle-upon-Tyne.  For 
1913  the  estimated  cost  of  the  buildings  exi 
CjOO.OOO,  whereas  the  year  before  it  was  £341,351. 
He  hoped  that  rate  of  progress  would  be  satisfi 
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to  the  ratepayers.  With  regard  to  town  planning, 
lie  was  much'  interested  in  what  Mr.  Steele  had  to 
say  as  to  the  reasons  which  would  warrant  intru- 
sion into  the  area  of  the  adjoining  authority,  and 
lie  attitude  which  he  was  advising  his  autho- 
rity to  take  up  as  regarded  landowners  in  the  area 
suggested  to  be  town  planned.  Both  those  para- 
graphs were  conciliatory  in  tone,  and  such  as  should 
lead  generally  to  success.  He  did  not  know  very 
much  about  the  inhabitants  of  Northumberland,  but 
he  did  know  a  little  about  the  inhabitants  of  York- 
shire, who  were  perhaps  somewhat  similar.  They 
could  lead  a  Yorkshireman,  but  it  would  take  a 
great  deal  to  drive  him.  If  Mr.  Steele  and  all  other 
surveyors  would  always  approach  the  owners  of 
land  in  the  spirit  of  the  two  paragraphs  in  the 
paper,  it  would  save  a  good  deal  of  trouble  and 
probably  a  good  deal  of  ill-feeling.  With  regard  to 
Mr.  Laws'  paper,  he  could  only  admire  the  work  he 
had  done  for  the  corporation  of  Newcastle,  and  he 
hoped  they  would  have  an  opportunity  of  inspecting 
it  closely,  as  that  would  impress  it  more  upon  their 
minds  than  even  the  reading  of  the  paper  or  the 
inspection  of  the  diagrams. 

Mr.  L.  Roseveare  (South  Shields)  seconded  the 
vote  of  thanks.  Mr.  Steele  spoke  of  the  progressive- 
ness  and  foresight  of  Newcastle.  It  was  not  only 
in  the  present  time  they  had  foresight,  for  he 
noticed  that  centuries  ago  they  started  town  planning 
by  trying  to  prevent  the  growth  of  South  Shields. 
At  the  present  time  there  was  a  population  of  112,000 
there.  Then  in  1645  they  said  they  should  not  have 
any  quayage  there;  so  they  were  still  trying  to 
exercise  their  control  over  a  large  area.  With 
reference  to  the  quay  work,  the  comparison  of  timber 
piles  as  against  reinforced  concrete  was  one  which 
was  interesting  most  of  them  very  much.  Most  of 
them  who  had  been  advising  their  corporations  to 
put  in  reinforced  concrete  after  what  they  had  seen 
would  be  inclined  to  follow  the  lead  of  Newcastle 
and  advise  timber  piles.  Then  as  to  the  question 
of  drainage,  Mr.  Steele  had  remarked  upon  the  ex- 
penditure necessary  to  carry  the  sewer  outfall  to  the 
sea.  Like  Newcastle,  they  had  been  approached  as 
to  doing  something  in  the  way  of  sewage  treatment.  It 
would  probably  be  cheaper,  however,  to  purchase 
the  salmon  than  to  carry  out  such  a  scheme.  As 
to  the  table  of  inclination  of  sewers,  Mr.  Steele  had 
let  light  into  it  when  he  said  they  were  laid  so  as 
to  be  self-cleansing  between  the  hours  of  8  p.m.  and 
4  a.m.  There  was  the  largest  amount  of  elasticity 
between  the  maximum  and  minimum  allowances  in 
the  table,  and  looking  at  the  table  it  struck  him 
that  in  certain  instances  the  minimum  inclination 
would  be  nothing  like  sufficient  to  deal  with  the 
rainfall,  having  regard  to  the  fact  that  their  time 
of  concentration  was  so  short  with  the  sharp 
gradients.  The  whole  table  revolved  round  the 
Dumber  of  houses  to  be  drained.  They  wanted  to 
have  another  fact,  that  was  the  number  of  houses 
per  acre  which  .Mr.  Steele  had  based  the  table  upon. 
Without  that  they  could  not  gauge  the  drainage  by 
the  rainfall,  which  was  one  of  the  most  serious 
tors  as  regarded  size  of  sewers.  Mr.  Steele  had 
experimented  on  his  chip  paving.  He  admired  his 
moderation  and  self-control  in  his  description  of  the 
chip  paving.  It  was  an  abomination  to  a  South 
countryman,  and  how  the  hard-headed  Northerner 
tolerated  it  in  front  of  his  residence  without  making 
omplaint  he  did  not  know,  but  in  the  South  such 
paving  would  cause  an  uproar,  if  not  a  riot.  Then 
the  question  of  flats  struck  him  as  a  South  country- 
man very  forcibly.  In  certain  parts  of  his  borough, 
laid  out  under  the  by-laws,  they  managed  to  get 
2W  people  to  tlii'  acre,  which  in  this  age  of 
planning  was  not  desirable,  to  say  the  least.  His 
ncil    had    taken  the    Ncw- 

1     Corporation   as   to   the   advisability   of  going 
into  the   calculi  ':    concrete    build 

in;-'  ery  i     ential     not   only   from   the 

pohii   of  freak   -  bi      from     ae  fai      that  thi 

were   gradual]  th  The      I 

to   work  to  a  4351b.   pressure   p  i      quare    inch,   hut, 
now  it  had  gone  up  to  the  standard  set  by  the  Royal 
British    An  A    600  1b.       They 

to  be  making  the  margin  of  safety  finer  and 
finer.  What  he  liked  in  Mr.  Steele's  paper  was  the 
acceptance  of  responsibility.  The  old  idea  was  that 
the  corporation   should   dictate  terms,  but  accept  no 

ponsibility.      This    accepting    of    i 
bilify  was  a  step  in  the  right  direction.    The  a 
building   inspector  could    not    be   a    clerk   of   works. 
They    might    design    as    well    a.-    tiny    like.],    but    jI 


was  absolutely   essential  in  most  buildings  to  have 
their    test   afterwards.    Anyone    who    had   experience 
of  reinforced   concrete   buildings   knew   it  was  not  a 
question  of  design,  but  of  workmanship  afterwards. 
If  the  work  was  not  properly  done  the  soundness  of 
the    design    was    entirely    counteracted.     There    had 
been  a  town  planning  conference  in  Newcastle  that 
week,  and  he  was  much  struck  by  one  or  two  state- 
ments that  town  planning  was  not  only  best  for  the 
local    authority,    but    for    the    landowner.     In    effect 
they  said:    "  You  need  not  worry  at  all;   go  into  the 
question  of  town  planning  on  proper  lines,  and  the 
landowners  will  come  to  you  cap  in  hand  and  wel- 
come  you  with  open  arms."    That  was  so   different 
to   the   general   experience   of   local   officials   that   he 
would   like   to    know   the   experience    of   Mr.    Steele. 
The  including  of  certain  lands  outside  the  boundary 
of   the   authority   in   the   area   to    be   planned   was   a 
difficult  point.     The   average   man  did   not  desire  to 
have    his    land    included    in    the     area   to    be    town 
planned.     They  were  told  that  there  were  to  be  no 
details    given    to    the    landowner.    An    owner    asked, 
"What  is  a  town   plan?"     The   answer  was   to   be: 
"Oh.  a  town  plan  is  a  town  plan.    We  are  limiting 
the  area  of  land  to  so  many  houses  per  acre."    The 
opinion   of    the   Newcastle   conference    was   that   the 
average  landowner  was  going  to  accept  that.    If  he 
were  a  landowner  he  should  know.    Then  he  would 
like    to    ask    whether    the    Newcastle    Council    pro- 
posed to  make   this   town   planning   scheme   pay  for 
itself.     It  seemed  to  him  that  if  town  planning  was 
to    be   carried    out  on   proper   lines   they   would   not 
have   to    follow   the    example   of    Birmingham.     They 
had   started   in   Birmingham   with    spending   £103,000 
on    loads;    that   seemed    to    be    the    wrong    principle 
altogether.     If     a     corporation     had     to     put      down 
£100,000    for    the    development    of    roads    in    a    town 
planning    scheme   of   2,000   acres,    they    were    on   the 
wrong  lines.    If   town  planning  was  the   best  thing 
for  the  owner  as  well  as  the  local  authority,  surely 
it    should   be    capable    of    development   without   any 
substantial   grant    from   the   local    authority,    except 
in   cases  where  they   wanted  a   road  to   be  widened 
considerably,   say   to  100  ft.,   and  then  it  might   be 
necessary   to   pay    a   moiety    of    the    cost   of    widen- 
ing   over    a    50-ft.    to    60-ft.    road.      He    would    like 
to    know   whether   Newcastle    intended    to    make    its 
town    planning    self-supporting.       Turning     to     Mr. 
Laws'  paper,  the  speaker  said  he  liked  the  detailed 
statements    of    costs.    It    was    rarely    that    they    got 
details  of  the  cost  of  work,  which,  at  any  rate,  were 
a  guide  to  one  in  works  of  a  similar  description. 

Mr.  J.  F.  Smillie  (Tynemouth)  said  he  had  not 
much  criticism  to  offer  upon  the  paper  of  Mr.  Steele, 
but  he  wao-  constrained  to  make  adverse  comment 
upon  one  of  the  methods  of  disposing  of  house  refuse 
which  was  adopted  by  the  Newcastle  Corporation. 
Mr.  Steele  told  them  that  no  less  than  35,000  tons  of 
refuse  annually  were  dumped  into  the  sea,  and  he 
had  reason  to  believe  that  was  the  case.  He  thought 
of  all  the  reprehensible  methods  of  getting  rid  of 
town  refuse  this  dumping  of  it  into  the  sea  beat  the 
lot,  except  perhaps  the  tipping  into  disused  pits  and 
quarries.  He  knew  that  after  a  storm  at  high-water 
mark  all  along  the  beach  from  Tynemouth  to  Culler- 
coats  there  was  a  constant  black  line  made  iij>  of 
old  boots  and  other  dibris,  which,  in  the  interests  of 
the  inhabitants,  and  at  their  expense,  had  to  be 
removed  by  the  seaside  corporation.  He  also  knew 
that  bathers  who  went  down  for  their  morning  dip 
had  returned  without  entering  the  sea,  intimidated 
by  the  repulsive  material  which  was  lying  there, 
and  which  they  had  to  pass  to  get  into  the  water.  It 
was  time  that  an  enlightened  corporation  like  New- 
castle gave  up  such  a  disgusting  practice.  They 
were  not  the  only  riparian  authority  on  the  Tyne 
guiltj  oi  it,  but  as  the  leading  authority  they  might 
better  example.  With  regard  to  the  table 
given  b  >i  i.  Steel, ■  ,.r  the  size  and  inclination  of 
ewet        bke    Mr.    Roseveare.    he   was    not    quite 

i I  (ii   ii     infallibility.    Putting  down  a     i  m  I 

ii  i     off  the  drainage  of  a  certain  numb 
oi    bouses    was    certainly    quite     satisfactory 
there   was  a  separate  system  of  drainage,  but  with 
a  single  system  of  sewers  the  exteni  of  the 
be  drained  was  the  important  factor  to  bi 
If  the  sewers  were  sufficient  to  carry  off  a  \   in    oi 
rainfall  in  an  hour,  they  need  not  worry  very  much 
Hie  size  of  the  drains.    But  if  a  9-in.  pi 
own    because    100    houses    had    to    be    drained, 

and  ii hi  pre  id  o<  i  i   a  comparative!: 

irea,   there   was   a    cttanee   of   a   flood    taking 
place.    The    very    important    factor    of    the    area    to 
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be  drained  had  been  omitted  in  this  calculation. 
\\  1 1 ! i  regard  to  bhe  work  on  the  highways,  lie  was  in 
lull  agreement  with  Mr.  Steele  that  pitoh-grouting 
was  not  so  good  in  its  results  as  laying  down  tar- 
inacadarn.  There  was  an  indiscriminateness  in  put- 
ting .lowu  pitch-grouting  which  was  very  serious  to 
traffic  They  had  the  gutters  in  wet  weather  filled 
with  material  washed  off  the  road,  and  this  led 
to  a  very  greal  loss  of  material  and  waste.  His  ex- 
perience was  that  tar-macadam,  properly  mixed,  was 
in  the  end  cheaper  than  pitch-grouting.  The  labouT 
seemed  to  be  much  less  in  putting  the  stone  cm  the 
road  and  grouting  it  with  the  pitch  as  compared 
with  that  entailed  in  the  proper  mixing  of  the  stone 
and  tar  at  tne  stoneyard;  but  ultimately  the  pitch- 
grouting  was  the  more  costly  of  the  two  methods  of 
mad  making.  With  regard  to  reinforced  concrete, 
they  must  all  admit  that  where  reinforced  concrete 
structures  come  under  the  purview  of  surveyors  they 
must  be  carefully  watched,  whatever  the  design. 
The  expected  result  would  be  falsified  unless  the 
workmanship  was  good.  It  was  impossible  for  a 
town  surveyor  to  keep  under  close  observation  all 
the  work  which  went  on  with  a  building.  His  in- 
variable rule  was  that  after  the  work  was  finished  it 
should  be  subject  to  satisfactory  tests  to  see  that  it 
was  capable  of  doing  the  work  for  which  it  was 
intended.  That,  in  his  opinion,  was  the  only  real 
safeguard  for  the  public.  In  the  early  part  of  his 
papsr  Mr.  Steele  paid  a  very  just  tribute  to  the 
splendid  achievements  of  the  Eiver  Tyne  Commis- 
sioners. There  was  no  doubt  about  it,  the  prosperous 
development  of  Tyneside  during  the  past  sixty 
years  was  very  largely  due  to  the  public  spirit  am1 
enterprise  which  had  been  shown  by  that  enlightened 
authority.  The  latest  history  of  Newcastle  and  of 
the  Tyne  was  not  very  interesting  reading,  and  not 
altogether  pleasant  to  the  people  of  Newcastle,  and 
one  was  tempted  to  say  more  about  it,  though  that 
was  not  the  occasion.  But  it  did  occur  to  him,  and 
had  been  on  his  mind  for  some  time,  that  the  in- 
terests of  the  various  communities  on  Tyneside  were 
so  identified,  so  interdependent,  so  inseparable, 
that  in  matter  of  real  fact  they  were  one  community 
with  one  interest,  and  he  thought  the  time  would 
come  when  that  fact  would  be  generally  recognised 
—it  would  come  perhaps  later  than  sooner— when 
the  boundaries  that  separated  those  districts  would 
be  regarded  as  arbitrary  and  anomalous,  and  even 
ridiculous,  and  they  would  be  obliterated,  and  the 
wdiole  district  of  tyneside  would  be  concentrated 
into  one  great  municipality,  free  from  the  petty  and 
parochial  jealousies  which  too  often  prevailed,  and 
had  prevailed  in  the  past  century,  between  New- 
castle and  its  neighbours.  And  it  would  become  one 
great  municipality  when  the  whole  of  the  people  of 
Tyneside  would  be  inspired  with  a  zeal  for  the  wel- 
fare of  the  district,  and  one  might  well  be  proud  to 
be  citizens  of  a  place  which  would  then  hold  a  still 
more  honoured  place  among  the  cities  of  this 
Empire. 

Mr.  G.  Nelson  (Gosforth)  thought  they  were  rather 
hard  on  chip  paving.  No  one  would  agree  that  it 
was  an  ideal  paving,  but  it  had  done  very  well  in 
the  past ;  it  had  answered  its  purpose ;  and  now,  with 
improved  conditions,  it  had  to  go  into  the  background, 
he  thought  they  might  let  it  off  easier  than  had  been 
done.  Ordinary  tar-macadam  in  side  streets  where 
they  had  an  occasional  milk  cart  would  answer  the 
purpose,  but  on  the  main  roads  with  heavier  traffic 
tar-grouted  macadam  was  a  very  good  pavement.  It 
was  almost  an  ideal  pavement  where  they  had  heavy 
traffic.    Mr.  Laws'  paper  was  also  very  interesting. 

Mr.  J.  S.  Weir  (Jarrow)  asked  why  Mr.  Steele  did 
not  put  down  whin  sett  paving.  Whin  sett  paving 
was  very  much  cheaper  than  granite  paving,  and  from 
experience  he  had  had  of  it  it  was  as  good  as 
granite.  It  was  as  durable,  though  it  might  be 
more  slippery.  He  found  that  tar-macadam  was  much 
better  than  pitch  grouting. 

Dr.  Kerr,  medical  officer  of  health,  Newcastle-upon- 
Tyne,  suggested  that  Mr.  Steele,  in  his  reply,  should 
state  whether,  in  giving  the  number  of  houses  built, 
he  meant  separate  dwellings  or  separate  buildings. 
In  Newcastle  they  had  large  areas  in  which  there 
were  flats.  Might' he  also  suggest  to  Mr.  Steele  that, 
as  he  had  such  a  large  experience  in  the  ventilation 
of  sewers,  he  might  -jive  them  some  indication  of  his 
policy  in  Newcastle  ?  It  was  a  matter  of  great  inte- 
rest to  himself  and  his  committee,  as  they,  perhaps, 
had  similar  difficulties  to  deal  with.  The  wdiole  ques- 
tion of  the  ventilation  of  sewers  was   such   a  vexed 


one   that  an   expression  of  opinion  from   Mr.   Steele 
would  he  of  advantage  to  them. 

The  President  (Air.  R.  J.  Thomas;  remarked  that 
beforo  putting  the  vote  of  thanks  to  Mr.  Steele  and 
.Mr.  Laws  he  would  like  to  express  his  keen  apprecia- 
tion of  the  trouble  they  had  taken  in  preparing  the 
papers.  Mr.  Steele  had  covered  an  enormous  area  of 
the  very  typical  work  the  municipal  engineer  had  to 
undertake  in  these  days.  The  paper  would  always  be 
a  work  of  reference  to  himself  when  he  wished  to  see 
what  important  municipalities  were  capable  of  doing, 
and  doing  well.  He  noticed  they  had  a  dual  water 
supply;  that,  so  far  as  he  was  aware,  was  not  very 
usual  nowadays.  The  only  place  he  knew  where  the 
same  system  existed  was  in  Paris,  and  those  who 
attended  the  Paris  meeting  a  year  ago  had  some  illus- 
tration of  the  difficulties  of  confining  the  use  of  trade 
water  to  trade  purposes,  and  in  that,  it  seemed  to 
him,  there  was  an  element,  not  of  danger,  perhaps, 
but  which  required  very  careful  watching  to  safeguard 
the  health  of  the  people,  and  make  sure  that  they 
drank  only  the  water  they  should  drink.  As  to  drain- 
age, how  very  fortunate  Newcastle  was  as  compared 
with  the  inland  towns !  The  figures  given  of  the  cost 
of  sewage  disposal  woidd  make  many  towns  jealous. 
He  hoped  no  great  nuisance  was  caused.  If  some 
day  it  became  necessary  to  carry  an  outfall  to  the 
sea,  he  hoped  all  the  municipalities  on  Tyneside 
would  join  in  the  work.  The  street  lighting  seemed 
to  he  very  cheaply  done,  and  was  another  instance 
of  the  value  of  good,  sound,  solid  competition.  With 
regard  to  the  highways,  he  was  pleased  to  hear  that 
the  use  of  Jarrah  wood  was  satisfactory  there,  because 
he  heard  that  soft  wood  was  rapidly  replacing  the 
use  of  hard  wood.  It  was  satisfactory  to  find  that 
in  Newcastle,  where  the  traffic  was  very  heavy,  the 
Australian  hard  woods  still  held  their  own.  With 
reference  to  pitch-grouted  roads,  he  read  that  para- 
graph in  the  paper  with  great  interest,  and  the  dis- 
cussion also  appealed  to  him,  because  they  had  in 
Buckinghamshire — quite  a  rural  district — been  adopt- 
ing both  systems  for  some  years.  He  sympathised 
with  those  who  had  experienced  difficulties  with  pitch 
grouting.  He  candidly  confessed  that  the  pitch  grout- 
ing which  he  had  carried  out  had  not  given  him  satis- 
faction. It  was  not  that  the  principle  was  unsound, 
but  the  application  was  most  difficult.  They  found 
the  utmost  difficulty  in  distributing  equally  their 
concrete.  They  found  certain  portions  of  the  road 
overcharged,  other  portions  undercharged,  and  the 
wear  was  not  even,  and  the  road  was  very  patchy 
indeed.  But  he  admitted  that  ho  had  seen  very 
admirable  results  from  pitch  grouting.  As  they 
learned  even  more  from  their  failures  than  from  their 
successes,  he  confessed  that  his  pitch  grouting  had 
not  given  him  satisfaction.  With  tarred  granites  they 
had  had  very  fair  results.  They  could  tar  the  stone 
for  anything  from  5s.  Gd.  to  6s.  6d.,  which  represented 
a  matter  of  8d.  per  yard  super,  laid.  It  did  seem 
that  8d.  was  money  very  well  spent  on  provision  for 
modern  traffic.  They  had  used  also  for  the  past  nine 
years  tarred  slag  on  the  heaviest  used  road  in  the 
county— the  London  and  Bath  road,  which  had  an 
enormous  motor  traffic— and  the  results  had  been  very 
satisfactory.  They  were  blessed  now,  or  cursed,  with 
a  service  of  motor  omnibuses — a  half-hour  service. 
They  found  that  these  motor  omnibuses,  with  heavy 
loads  and  small  wheels,  were  punishing  the  roads  in 
a  way  no  other  traffic  had  done.  They  were  not  only 
wearing  the  surface  out,  but  compressing  it,  driving 
it  into  the  foundation.  The  more  they  broke  the  arch 
of  a  road  and  compressed  it,  the  larger  the  openings 
of  the  joints  of  the  roads,  and  the  more  water  got  into 
the  subsoil,  which,  as  they  knew,  was  fatal  to  a  road. 
With  reference  to  chip  paving— which  was  quite  a 
new  name  to  him— he  had  not  been  over  that  recently, 
but  in  years  past  he  had  traversed  some  of  the  roads 
in  Newcastle  and  he  thought  he  remembered  them. 
One  thing  that  occurred  to  him  was  how  in  facing  or 
carpeting  these  old  chip  roads  with  tarred  slag  Mr. 
Steele  managed  with  his  levels.  Probably  the  old 
chip  paving  was  very  flat  and  allowed  for  raising  in 
the  middle"  of  the  road,  hut  how  did  it  affect  the 
channelling  ?  Town  planning  was  a  prominent  part 
of  the  paper.  In  the  past  Newcastle  had  prominent 
men  like  Mr.  Grainger  and  Mr.  Dobson  forecasting 
Stem  they  were  now  more  or  less  forced  to  act 
upon.  Willi  I'-  ard  to  Mr.  Laws'  paper,  he  heartily 
congratulated  him  upon  it.  It  was  an  admirable 
paper,  which  he  had  read  with  the  greatest  interest. 
He  had  not  had  to  do  any  river  or  dock  work. 
and  coining  to  it  as  an  amateur  it  was  an  education  in 
itself.     Jt    seemed   that  the  cylinder   had    been    abatt- 
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doned  in  favour  of  the  monolith.  The  reason  was 
not  given  in  the  paper,  but  no  doubt  Mr.  Laws  would 
give  them  the  reason  why  they  had  adopted  the  mono- 
lith. With  reference  to  the  reinforced  piles,  lie 
thought  it  was  a  highly  important  matter.  The  whole 
secret  of  the  strength  of  reinforced  concrete  was  that 
they  kept  the  steel  reinforcement  absolutely  water- 
tight and  airtight;  and  if  they  did  get  any  fractures 
they  were  starting  a  source  of  weakness  that  might 
have  very  serious  consequences.  As  to  the  monoliths 
he  would  like  to  ask  whether  he  was  able  to  secure 
a  complete  alignment.  He  would  like  to  know  the 
weight  of  each  monolith  empty  and  charged.  It  was 
apparent  that  this  construction  was  very  massive  in- 
deed in  the  bulk,  and  he  was  very  glad  to  find  from 
the  paper  there  had  been  no  settlement  of  any  kind. 
They  would  have  an  opportunity  of  examining  this 
work,  and  no  doubt  appreciating  its  excellent  points. 

The  vote  of  thanks  having  been  accorded, 

Mr.  W.  J.  Steele,  in  acknowledgment,  said  one 
was  always  glad  to  receive  some  appreciation  from 
one's  colleagues.  He  was  not  at  all  surprised  at  the 
point  raised  by  Mr.  Roseveare  and  Mr.  Smillie  with 
regard  to  the  size  and  inclination  of  the  sewers.  The 
point  both  raised  was  a  very  pertinent  one,  because 
the  Dumber  of  houses  was  misleading — but  it  was  done 
for  a  reason.  As  a  matter  of  fact,  the  drainage  area 
was  based  on  fifteen  houses  to  the  acre,  and  the  reason 
for  giving  the  number  of  houses  was  that  it  was  an 
exceedingly  easy  method.  They  knew  under  the  pre- 
sent by-laws  there  would  be  something  like  fifteen  to 
twenty  houses  per  acre,  and  they  made  themselves 
safe  by  making  it  fifteen  houses  to  the  acre.  It  was 
done  for  the  practical  reason  that  it  saved  calcula- 
tion. Tiie  basis  was  acreage.  It  would  have  been 
better  to  put  in  acreage— it  would  have  simplified  it— 
but  for  their  own  use  in  the  department  it  was  done 
as  the  (pucker  method  of  arriving  at  the  same  result. 
He  was  much  struck  by  Mr.  Smillie's  exceedingly 
bold  forecast  as  to  making  the  whole  of  the  boroughs 
on  the  Tyne  into  one  municipality.  That  was  a  dream 
which  only  Glasgow  aspired  to.  Glasgow  wanted  to 
govern  Scotland;  Mr.  Smillie  thought  that  Newcastle 
should  govern  England.  It  was  a  question  which  did 
not  want  to  be  brushed  lightly  aside.  Mr.  Smillie 
bait  raised  tin'  very  important  point  as  to  whether 
it  would  not  be  better  tor  the  public  as  a  whole  to 
be  governed  by  one  municipality  than  as  a1  present. 
He  thought  it  was  a  very  bold  view  to  put  forward, 
and  he  hoped  it  would  not  be  lost  sight  of  by  their 
councils.  Mr.  Roseveare  raised  a  point  as  to  letting 
the  landowners  know  what  were  the  intentions  of  the 
Town  Planning  Committee.  That  was  a  point  they 
had  a  <_'ieat  deal  of  trouble  with.  A  book  had  just 
been  published  by  two  barristers  in  which  they  took 
the  view  very  strongly  that  the  owners  should  not  be 
told  what  the  corporation  had  in  view  in  town  plan- 
ning. They  said  it  encouraged  opposition.  He  thought 
that  an  exceedingly  narrow  view  to  take.  II'  a  man 
owned  40  acre-  or  50  acres  or  too  acres,  and  they  said, 
'■  We  are  goiii"  to  town  plan  your  land.''  hi'  naturally 
said,  "  What  do  you  mean  by  town  planning  ?  "  They 
replied,  "  We  are  going  to  lay  down  the  lines  of  new 
roads,  and  limit  you  to  so  many  houses  per  acre.'' 
lb-  then  said,  "  Where  are  you  going  to  put  the  io.nl- 
and  the  houses  :-  "  They  simply  said.  "  We  are  going 
to  town  plan;  we  will  tell  you  that  afterwards."  J I 
they   told  an   owner   to    begin    with   their   general    views 

they  might  convert  that  possible  opponent  into  a 
supporter;  but  if  they  did  not  tell  him  very  naturally 
they  would  have  an  opponent,  because  lie  did  not 
what  their  [dans  were.  He  agreed  with  \h 
Roseveare  that  the  attitude  taken  up  was  a  very 
stupid  one.  With  regard  to  a  town-planning  scheme 
being     Sell  their     committee's     idea     was 

•  should  be  self-supporting.    Their  idea  was  tb.ii 
tie-  Town   Planning  Act   was  intended  to  prevent  the 

igating  ot   !  i   to  make  a  district   more 

interesting  ami  better  to  live  in,  but  in  doing  that 
they  did  not  think  the  authority  should  be  addled 
witli  any  great  cost.  If  the  authority  was  going  to  be 
raddled  with  a  com  ot  £100,000  for  2,000  land, 

it  was  going  to  add  enormously  to  the  burdens  oi  the 
might  do  something,  but  they  could 
not  spend  like  that,  and  they  thought  it  tin-  weak 
point  of  the  Birmingham  scheme.  Mr.  Smillie  rai  ed 
a  point  about  the  burning  of  house  refuse.  Un- 
doubtedly burning  was  the  best  way  of  getting  rid  of 
it.  but  burning  was  a  costly  thing.  Their  cheapest 
destructor  eost  i-  lid.  per  ton.  whereas  they  could 
gel  it  to  sea  for  Is.  7d.  per  ton.  Then  when  they  burnt 
die  refuse  they  had  the  question:    What  could  they 


do  with  the  clinker  ?  If  they  could  not  get  rid  of 
the  clinker,  there  was  the  question  of  haulage  and 
tips.  Mr.  Weir  had  raised  the  point  as  to  why  whin- 
stone  paving  was  not  used  instead  of  granite.  They 
found  that  whinstone  setts  were  slippery.  They  could 
get  a  better  dressed  whinstone  sett  and  pave  closer, 
but  it  was  no  use  having  a  paving,  however  good 
and  cheap  it  might  be,  if  it  was  going  to  be  a  nuisance 
to  the  user.  In  reply  to  Dr.  Kerr's  question,  they 
had  counted  each  fiat  as  a  house.  With  regard  to 
sewer  ventilation  there  had  probably  been  no  question 
discussed  more  than  sewer  ventilation;  indeed  it  had 
been  discussed  ad  nauseam.  He  would  tell  them  briefly 
his  policy  in  Newcastle.  Where  they  found  that  the 
air  in  the  sewers  would  not  be  under  pressure  they 
closed  all  the  covers.  They  did  not  put  up  any  air- 
shafts,  which  were  based  on  wrong  conclusions.  It 
was  a  big  question  and  none  of  them  could  attempt 
to  dictate.  It  was  only  a  matter  of  opinion,  and 
one  could  only  use  one's  judgment  after  experience 
of  a  district.  In  his  opinion,  what  they  were  doing- 
was  the  right  thing.  As  to  the  president's  remarks 
as  to  two  supplies  of  water,  he  admitted  that  it  was 
unusual,  but  there  was  no  trouble  in  Newcastle.  The 
trade  mains  had  only  been  in  use  for  twenty  years, 
and  those  mains  were  well  known,  and  connections 
were  only  allowed  to  be  made  for  trade  purposes. 
With  regard  to  the  levels  where  they  covered  the  old 
chip  paving  with  tar-macadam,  where  they  had  from 
41  in.  to  Cin.  at  the  kerb  it  was  lowered  from  Hiii. 
to  Min.  They  had  thus  reduced  the  depth  of  the 
kerb  and  raised  the  channel.  The  levels  were  not 
quite  as  good  as  they  ought  to  be,  but  there  was  a, 
very  great  improvement  upon  what  there  had  been 
before. 

Mr.  Hubert  Laws,  in  reply,  expressed  his  apprecia- 
tion of  the  vote  of  thanks  passed  to  him  for  his  paper. 
Mr.  Roseveare  was  interested  in  the  keeping  of  the 
costs  of  the  work.  He  could  assure  him  there  was  a 
good  deal  id'  work  in  keeping  those  costs.  A  careful 
analysis  was  taken  each  week  and  the  work  appor- 
tioned, a.  man  doing  nothing  else;  lint  they  had  been 
exceedingly  useful  since  in  other  works.  They  were 
actual  figures  and  not  estimates.  The  president  had 
asked  why  the  construction  was  altered  from  a 
cylinder  to  a  monolith  quay.  He  might  refer  them 
to  a  paper  read  by  his  predecessor,  Mr.  Scott.  The 
first  section  of  the  cylinder  quay  walls  was  recom- 
mended by  Air.  lames  Abernethy,  and  consisted  of 
two  rows  of  cylinders,  25  ft.  apart,  with  an  arch  thrown 
over,  so  it  was  not  a  constant  cylinder.  After  the 
commissioners  increased  their  dredging  this  structure 
was  not  found  strong  enough.  The  costs  were  not 
so  expensive,  the  quays  averaging  from  .C12.r>  per  foot, 
run.  The  next  thing  was  the  cylinders  in  close  line. 
Tins  was  a  very  strong  quay,  and  they  could  dredge 
lo  what  depth  they  wanted.  The  cost  of  this  cylinder 
(piay  amounted  to  about  e220  per  lineal  yard.  His 
late  uncle,  Mr.  George  Laws,  and  the  late  Mr.  P.  J. 
Messent  were  asked  to  make  a  report  in  1838,  and 
after  visiting  several  quay  works  where  they  had  the 
monolith  quay,  they  recommended  that  construction 
as  being  cheaper  but  quite  as  strong,  and  capable  of 
being  dredged  to  the  required  depth  of  25ft.,  and  it 
had  proved  very  successful.  The  weight  of  the  mono- 
lith empty  and  the  shoe  was  about  880  tons;  the  filling 
amounted  to  about  500  tons,  and  the  weight  of 
the  completed  monolith  about  1,300  tons.  As  to 
the  alignment,  they  did  not  get  them  in  an  exact 
line,  but  near  enough  for  their  purpose.  The 
quay  wall  was  in  a  perfect  line.  Once  the  mono- 
lith bail  entered  into  the  clay  they  could  keep 
it  well  in  line.  Where  there  was  quicksand  there 
was  much  greater  difficulty  in  keeping  them 
in  line.  Some  came  forward,  but  none  came 
too  far  forward.  They  had  no  settlements.  They 
had  to  go  through  a  tremendously  heavy  clay  which 
would  have  been  a.  splendid  foundation,  but  it  was 
impossible  to  stop  there  because  the  dredging  after- 
wards would   have  carried  the   Foundation   away. 


Tin-  memberi  were  entertained  to  luncheon  by 
the  Lord  Mayor  (Alderman  J.  F.  Weidner).  In 
the  speeches  of  the  Lord  Mayor  and  Sir  W.  H. 
Stephenson  high  tribute  was  paid  to  the  great  ability 
and   high  engineering  skill  of  Mr.  Steele. 

In  the  afternoon  the  members  went  for  a  cruise 
on  the  river  Tyne  on  the  steamer  Sir  II'.  //. 
Stepltenson,  kindly  placed-  at,  the  disposal  of  the  insti- 
tution by  the  River  Tyne  Commissioners.  Leaving 
the  fish  (piay  the  steamer  proceeded  up  the  river  as 
far  as  the  Sootswood   Suspension  Bridge,  the  vessel 
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then  turning  and  proceeding  down  the  river  to  the 
North  Pier  at  Tynemouth,  where  the  members  landed. 
I  In  passing  the  Elswiek  works  of  Sir  W.  G.  Armstrong, 
Whitworth  &  Co.,  the  members  had  the  opportunity 
of  seeing  the  fitting  out  of  the  largest  battleship  built 
on  the  Tyne.  This  vessel  has  been  built  for  the 
Brazilian  Navy,  and  was  launched  in  January  last. 
They  also  saw  the  new  naval  shipyard  and  equipment 
works  of  Armstrong.  To  form  this  yard  4,000,000 
cub.  yds.  of  material  were  excavated  and  conveyed 
to  sea  in  a  period  of  two  years. 

(To   be.  concluded.) 


JOHANNESBURG   MUNICIPAL   WORK. 


TOWN    ENGINEER'S    REPORT. 

There  are  107  townships  within  the  municipal  area 
of  Johannesburg,  in  extent  over  20,585  acres.  These 
townships,  which  comprise  74,222  stands  or  plots, 
contain  nearly  074  miles  of  streets  and  roads.  The 
area  controlled  by  the  council  is  81J  square  miles. 

In  his  report  for  the  year  ended  June  30th  last, 
Mr.  G.  S.  Burt  Andrews,  m.inst.c.e.,  m.i.mech.e., 
the  town  engineer,  states  that  during  that  period 
just  over  121  miles  of  roads  were  constructed,  a  de- 
crease of  about  31  miles  on  the  previous  year. 
Thirty-five  miles  of  roadway  were  remetalled,  72,909 
sq.  yds.  formed,  and  847,112  yds.  of  roadway  tarred. 
The  work  of  concrete  kerbing  and  channelling, 
which  is  only  being  carried  out  in  the  central  area, 
has  been  vigorously  proceeded  with.  During  the 
year  27,346  lin.  yds.  of  this  class  of  kerbing  and 
guttering  were  laid.  In  addition  to  this,  12,928 
lin.  yds.  of  concrete  kerb  and  gutter,  and  31,336 
lin.  yds.  of  rough  minestone  kerb  and  gutter  were 
laid  outside  the  central  area.  The  work  was  carried 
out  departmentally,  with  white  labour,  at  piecework 
rates. 

MAIN     DRAINAGE 

Main  drainage  works  were  continued  throughout 
the  year.  A  portion  of  the  south-eastern  section  was 
completed,  the  work  carried  out  extending  over  an 
area  of  approximately  128  acres.  The  remaining 
portion  of  Braamfontein  was  completed.  The  whole 
of  the  Malay  location  was  also  sewered,  and  a  12-in. 
main  sewer  was  laid  from  the  abattoir  to  the  out- 
fall sewer  at  the  Main  Reef-road.  A  10-in.  sewer 
which  was  laid  from  the  Vrededorp  sanitary  intake 
will  also  serve  as  a  main  sewer  for  Vrededorp  and 
the  Malay  location.  A  number  of  smaller  sewer 
extensions  were  carried  out,  and,  wherever  sewers 
were  laid,  street  connections  were  laid  for  the  drain- 
age of  adjoining  stands. 

The  total  mileage  of  sewers  laid,  inclusive  of  the 
main  outfalls,  at  the  end  of  the  year  was  nearly  73 
miles.  The  total  mileage  of  storm-water  drains  laid 
at  the  end  of  the  year  amounted  to  461  miles. 

The  total  flow  of  sewage  for  the  year  was  552,337,442 
gallons. 

ABATTOIR    DRAINAGE    SUBWAY    AND    MAIN    SEWER. 

It  was  found  necessary  to  provide  an  independent 
sewer  for  the  abattoir,  and  the  council  voted  a  sum 
of  £7,100  for  a  12-in.  sewer  to  connect  the  establish- 
ment direct  with  the  main  outfall  sewer,  the  distance 
being  1,622  lin.  yds.  The  work,  as  well  as  all  other 
sewerage  works,  was  carried  out  departmentally  with 
white  skilled  and  unskilled  labour. 

In  connection  with  this  main  sewer,  the  whole 
drainage  of  the  abattoir  has  been  rearranged,  and 
a  large  drainage  subway  constructed  throughout  the 
length  of  the  abattoir.  The  length  of  the  subway 
is  approximately  500  ft.,  is  12  ft.  wide  and  8  ft.  high. 
All  waste  from  the  slaughter  halls,  as  well  as  all 
matter  dealt  with  by  the  by-product  plant.  Will  pass 
through  this  subway  to  the  manure-pit,  where  it 
will  be  disposed  of  through  the  sewers,  and  will 
enter  the  above  referred  to  12-in.  main  sewer. 
Manurial  matter  will  be  taken  to  the  high  level  by 
a  hydraulic  lift,  and  from  there  it  will  be  carted 
away.  The  hydraulic  lift,  which  is  designed  to 
carry  a  load  of  4  tons,  will  also  convey  to  the  by- 
product plant  all  matter  which  passes  through  the 
subway. 

The  subway  has  three  lines  of  light  tram  tracks 
for  conveying  blood  and  heavy  matter  direct  from 
the  downtakes  in  the  floors  of  the  abattoir  buildings. 
The  liquid  matter  will  be  drained  by  gravitation 
through  an  open  channel  in  the  floor  of  the  subway 
to  the  main   sewer. 


The  estimated  cost  of  the  drainage  subway  is 
03,850. 

WATER     SUPPLY. 

During  the  .year  under  review  998,763,250  gallons 
of  water  were  purchased  from  the  Rand  Water 
Board;  810,703,200  gallons  were  disposed  of,  includ- 
ing street  watering  and  water  used  for  flushing  out 
mains,  &c.  The  quantity  unaccounted  for  amounted 
to  188,089,360  gallons,  or  1873  per  cent,  against  1668 
per  cent  the  previous  year. 

It  will  thus  be  seen  that  the  percentage  of  wastage 
for  the  year  increased  by  2"05  per  cent,  notwith- 
standing the  active  measures  taken  by  the  council 
to  reduce  it.  At  the  end  of  the  preceding  financial 
year  the  work  of  the  department  showed  satisfactory 
results,  in  so  far  that  the  percentage  on  the  previous 
year  was  reduced  by  201  per  cent,  and  it  was  hoped 
that  a  similar  reduction  would  be  brought  about 
last  year.  Unfortunately,  the  waste-water  meters 
could  not  be  put  into  use  for  a  certain  period  of 
the  year,  owing  to  the  shortage  of  the  supply. 
Johannesburg  is  somewhat  exceptional  with  regard 
to  the  measurement  of  water,  owing  to  the  fact  thai 
the  supply  is  measured  in  bulk  by  means  of  Venturi 
meters  belonging  to  the  Rand  Water  Board,  and  the 
consumption  is  measured  by  some  17,000  meters 
belonging  to  the  council. 

Considerable  difficulty  occurred  with  some  of  the 
mains  in  the  southern  suburbs ;  one  main  in  par- 
ticular gave  a  great  deal  of  trouble.  Every  effort 
was  made  to  ascertain  the  cause  of  the  corrosion, 
but  without  success.  The  corrosion  appears  to  be 
due  to  electrolysis,  but  from  the  tests  made  by  the 
tramway  and  lighting  department,  it  is  evidently 
not  the  cause.  Analyses  were  made  at  the  Govern- 
ment laboratory  of  the  earth  surrounding  the  pipes, 
the  water  in  the  pipes,  and  the  metal,  but  nothing 
injurious  could  be  found  in  either  the  water  or  the 
soil. 


ROAD  DIRECTION    POSTS. 


A     NOVEL     COMPETITION. 

A  competition  for  the  design  for  direction  posts 
and  plates  is  announced  by  the  Organising  Council 
of  the  International  Road  Congress  which  is  to  be 
held  'n  London  next  month.  The  council  invite 
competitors  to  submit  drawings  and  models  of 
various  types  of  direction  posts  and  plates,  with  a 
■view  to  obtaining  the  means  of  most  effectually 
indicating  the  different  routes  at  various  junction-. 
both  on  rural   and  urban   thoroughfares. 

In  preparing  suggestions  it  is  necessary  to  study 
the  best  size,  shape  and  materials  for  the  posts,  also 
the  style  and  colour  of  lettering,  and  any  informa- 
tion which,  in  the  opinion  of  the  competitors,  the 
post  should  contain. 

Preference  will  be  given  to  those  competitors  who 
design  a  direction  post  and  plates  that  can  be  best 
adjusted  to  suit  the  varying  conditions  existing  on 
the  roads  of  this  country;  that  can  be  cheaply  manu- 
factured and  maintained,  easily  erected,  soundly 
constructed,  and  visible  at  a  sufficient  distance. 
Prizes  to  the  total  of  £35  will  be  awarded  to  the 
competitors  who,  in  the  opinion  of  the  council, 
proffer  the  most  practical  and  simple  suggestions 
on  the  above  lines.  Free  particulars  and  rules  of 
the  competition  may  be  obtained  from  the  hon.  sec- 
retary, Mr.  W.  Rees  Jeffreys,  Queen  Anne's 
Chambers,  London,  S.W.,  to  whom  all  models, 
sketches,  memoranda,  &c,  must  be  sent  not  later 
than  June  19th. 


Proposed  Municipal  Crematorium  for  Tunbridge 
Wells. — A  proposal  for  a  municipal  crematorium  at  the 
local  cemetery  was  discussed  on  Wednesday  by  the 
Tunbridge  Wells  Town  Council,  who  instructed  the 
burial  board  committee  to  go  into  details. 

British  Fire  Prevention  Committee. — The  British 
Fire  Prevention  Committee's  testing  station  near 
Regsnt's  Park,  which  has  been  recently  extended 
and  altered,  was  reopened  on  Wednesday,  when  the 
chairman,  Mr.  Edwin  O.  Sachs,  f.r.s.(ed.),  the  Earl 
of  Londesbo rough,  k.cv.o.,  Sir  Henry  Tanner,  c.b., 
Mr.  Guy  Pym,  j. p.,  and  other  members  of  the 
council  of  the  committee,  received  a  large  number 
of  the  members  and  visitors,  the  testing  arrange- 
ments for  the  day  comprising  high  temperature  fire 
tests  with  fire  resisting  glazing  and  with  fire  resisting 
party  wall  doors.  As  heretofore,  the  committee  will 
issue  detailed  illustrated  reports  on  the  day's  testing 
operations. 
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Quay  Extension  Works  at  Newcastle-upon-Tyne.* 

By  HUBERT  LAWS.  Resident  Engineer  in  Charge  of  Works. 


When  it  is  considered  that  the  city  of  Newcastle 
owes  so  much  of  its  prosperity  to  the  river  Tyne,  it 
is  not  surprising  that  for  a  long  time  works  of  quay 
improvement  have  been  a  very  important  duty  of  the 
corporation.  From  the  twelfth  century,  and  probably 
even  earlier,  the  conservancy  of  the  river  was  vested 
in  the  corporation,  but  in  1850  the  passing  of  the 
Eiver  Tyne  Improvement  Act  entrusted  the  manage- 
ment of  the  tidal  portion  of  the  river,  extending  from 
the  Bar  to  the  Hedwin  Streams,  a  distance  of  about 
19  miles,  to  a  commission,  now  known  as  the  Tyne 
Improvement  Commission.  At  this  period  the  con- 
dition of  the  river  was  very  bad  for  navigation,  there 
being  practically  no  depth  at  low  water,  and  the 
channel  having  many  awkward  points  and  obstruc- 
tions. It  was  then  a  common  occurrence  for  ships 
to   go   aground  on   the  various   shoals,   while  vessels 


Mr.    H.    Laws. 

[Mr.  Laws  is  a  son  of  the  late  Mr.  Hubert  Laws,  m.inst.c.e., 
and  nephew  of  the  late  Mr.  W.  Geo.  Laws,  m.inst.c.e.,  past- 
president  of  the  Institution  of  Municipal  and  County  Engi- 
neers. He  was  a  pupil  with  his  father,  and  on  the  latter's 
death  entered  the  city  engineer's  office,  being  engaged  from 
July,  1891,  until  May,  1897,  on  general  municipal  work, 
parliamentary  work,  quay  work,  &c.  From  May,  1897,  to 
August,  1898,  he  was  resident  engineer  for  the  Consett 
Iron  and  Coal  Company,  on  the  Garesfield  and  Derwenthaugh 
Incline  and  Railway  and  Chopwell  waterworks  contracts. 
From  August,  1898,  to  October,  1906,  he  was  resident  engineer 
on  the  Newcastle  Corporation  quay  works.  These  works 
included  the  Mansion  House  timber  quay,  Hamburg  and 
Eotterdam  quay,  and  a  60-ton  crane  berth  quay  (concrete 
monolith  foundations),  the  Dunn-street  quay,  a  ferro-concrete 
quay  at  Ouse  Burn,  the  milk  market  improvement,  &c. 
From  October,  1906  to  1911,  Mr.  Laws  was  engaged  on  the 
quay  extension  works,  east  of  Ouse  Burn,  and  has  since 
been  engineer-in-charge  of  the  quay  works,  sheds,  cranes, 
and  maintenance.) 

drawing  18  ft.  to  20  ft.  could  only  cross  the  bar  at 
high  water,  and  it  was  impossible  for  any  of  a  greater 
draught  to  enter  the  river. 

RIVER    ANB     QUAY    IMPROVEMENTS. 

From  1854,  however,  great  improvement  works  have 
been  carried  out  by  the  Tyne  improvement  Commis- 
sion, including  the  construction  of  the  North  and 
South  Piers,  the  removal  of  the  bar,  and  formation 
of  a  deep-water  channel  from  the  sea  to  the  Hedwin 
Streams,  the  construction  of  the  Northumberland  and 
Albert  Edward  Docks,  the  removal  of  the  old  arched 
bridge  at  Newcastle,  which  was  a  great  obstruction 
to  traffic,  and  its  replacement  by  the  presenl 
hydraulic  swing  1, ridge  (opened  for  traffic  1876),  &c. 
A  huge  amount  of  dredging  has  been  carried  out, 
and  there  is  now  a  depth  at  low  water  of  from  25  ft. 
to  30ft.  or  upwards  from  Newcastle  to  the  sea.  With 
these  great  improvements  taking  place  in  the  river, 
and  the  increase  in  the  size  and  draught  of  ships, 
it  became  necessary  for  the  corporation  to  reconstruct 

•^Paper  read  on  Friday  last  at  the  meeting  of  the  Insti- 
tution of  Municipal  and  County  Engineers  at  Newcastle- 
on-Tyne. 


their  old  quays  and  make  extensions.  Before  the 
year  1763  the  town  wall  ran  along  the  quay,  water- 
gates  connecting  the  town  with  the  river,  but  in  this 
year  it  was  pulled  down.  In  1807  an  old  history  de- 
scribes the  quay  as  "one  of  the  most  commodious 
wharves  in  the  kingdom,  since  the  removal  of  the 
old  town  wall."  In  1830  the  quay  extended  from  the 
old  Tyne  Bridge  to  the  Milk  Market,  a  distance  of 
about'  1,500  ft.  "  Between  the  years  1837  and  1866, 
under  Acts  of  Parliament  of  1837  and  1855,  the  quay 
was  extended  to  the  east,  its  total  length  then  being 
3,345ft.  These  old  quays  were  of  light  construction, 
being  founded  on  short  timber  piles,  and  the  depth 
at  low  water  in  front  of  them  varied  from  2\  ft.  to 
5  ft.  They  were  not  of  sufficient  strength  to  allow 
of  deep  berths  being  dredged.  In  1866  a  commence- 
ment was  made  with  a  permanent  type  of  quay, 
built  on  cast-iron  cylinders,  and  this  was  carried  from 
the  termination  of  the  existing  quay  eastward  to  the 
Ouse  Burn,  while  between  1872  and  1879,  under  the 
Acts  of  1865  and  1870,  certain  sections  of  the  older 
quays  were  rebuilt  on  cylinder  foundations.  During 
this  time  various  sheds  were  erected,  railways  laid, 
and  other  subsidiary  works  carried  out. 

From  1888  to  1902  further  sections  of  the  old  quay 
walls  were  reconstructed  on  concrete  well-monolith 
foundations,  the  walls  being  designed  to  allow  a  depth 
of  from  20  ft.  to  25  ft.  at  low  water  ordinary  spring 
tides.  The  quay  now  extended  from  the  swing  bridge 
to  the  Ouse  Burn,  a  distance  of  about  4,620  ft.,  and 
with  the  exception  of  the  old  London  Wharf  and 
another  short  length  of  quay  on  timber  piles,  was  all 
constructed  on  cylinder  or  monolith  foundations,  the 
former  quays  being  dredged  to  from  15  ft.  to  20  ft., 
and  the  latter  to  20  ft.  below  low  water  ordinary  spring- 
tides. The  extreme  narrowness  of  the  quay,  shortage 
of  berths,  and  difficulty  of  coping  with  the  increased 
traffic  being  severely  felt,  the  corporation  in  1904  ob- 
tained an  Act  granting  powers  for  further  improve- 
ments and  extensions,  so  as  to  more  adequately  deal 
with  the  demand  for  better  facilities.  By  this  Act 
the  corporation,  in  addition  to  improvement  works  on 
the  existing  quay,  were  empowered  to  construct  a  new 
quay  on  the  east  side  of  the  Ouse  Burn,  with  bridges, 
railways,  sidings,  sheds,  and  other  equipment  re- 
quired. The  amount  sanctioned  in  the  Act  for  works 
'of  quay  improvement  was  £200,000,  and  for  quay  ex- 
tension works  £313,000,  and  it  is  with  the  construction 
of  the  latter  works  that  this  paper  will  deal. 

QUAY     EXTENSION    WORKS,     EAST     OF    OUSE    BURN. 

In  1906  the  eastern  limit  of  the  permanent  quay  was 
the  west  side  of  the  Ouse  Burn.  The  Ouse  Burn  is 
a  stream  which  flows  in  a  southerly  direction  through 
the  city,  discharging  into  the  Tyne  about  f  mile  east 
of  the  swing  bridge.  The  stream  is  tidal  for  about 
|  mile  from  the  mouth.  The  Burn,  which  is  narrow 
in  its  upper  reaches,  had  here  a  width  of  about  50  ft., 
and  was  crossed  by  an  old  stone  arched  bridge  known 
as  the  Glasshouse  Bridge,  built  in  the  year  1669,  and 
having  a  span  of  43  ft.  3  in.,  a  width  of  8ft.  7 in. 
between  the  parapets,  and  a  headway  of  9  ft.  11  in. 
above  high  water  ordinary  spring  tides.  On  the  east 
side  of  the  Burn  was  an  old  stone  quay,  built  on  the 
foreshore,  of  irregular  line  and  in  a  very  dilapidated 
condition.  On  and  behind  this  quay  some  very  old 
property  existed,  including  a  disused  bottle  works  of 
ancient  origin,  the  district  being  the  site  of  the  old 
glass-making  trade,  which  dates  back  to  the  time  of 
Queen  Elizabeth,  and  was  at  one  time  a  very  flourish- 
ing trade  in  Newcastle  and  Gateshead.  The  ground 
was  of  a  very  irregular  nature,  rising  rapidly  to  the 
north,  a  steep,  narrow,  zig-zag  road,  connecting  the 
quay  with  the  main  road  to  the  city  (Fig.  3).  The 
scheme  sanctioned  by  the  1904  Act  included  the  con- 
struction of  a  deep-water  quay  on  the  river  front  of 
a  length  of  about  1,130  ft.,  and  a  short  length  of  quay 
in  the  Ouse  Burn,  the  building  of  a  low-level  bridge 
with  a  square  span  of  55  ft.  and  a  width  of  about 
i,o  it.  over  the  Burn,  with  the  necessary  approaches 
thereto,  the  building  of  a  high-level  bridge  connecting 
the  quay  with  the  City-road  by  means  of  an  inclined 
approach  road  having  a  gradient  of  1  in  35,  together 

ith  railways,  sidings,  roads,  sheds,  cranes,  and  other 
equipment  required. 

In  May,  1906,  the  city  engineer,  Mr.  C.  R.  S.  Kirk- 
patrick,  m.inst.c.e.,  presented  a  scheme  to  the  Trade 
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and  Commerce  Committee  embodying  a  portion  of 
the  above  proposals.  This  scheme  comprised  the 
building  of  a  deep-water  quay  wall,  360ft  in  length, 
on  the  river  front  and  120ft.  long  on  the  east  side  of 
the  Ouse  Burn,  a  low-level  bridge  over  the  Ouse  Burn 
with  approach  roads,  railways  and  sidings,  the  forma- 
tion of  a  quay  about  140  ft.  in  width,  with  heavy  re- 
taining wall  at  the  back,  and  new  approach  road, 
and  building  a  transit  shed  240  ft.  in  length  by  70  ft. 
in  width  (Fig.  4).  The  estimated  cost  of  this  scheme 
59,537.  The  scheme  was  approved  by  the  coun- 
cil in  July,  1906,  and  negotiations  were  entered  into 
to  acquire  certain  lands  and  properties  belonging  to 
private  owners.  These  negotiations  were  somewhat 
protracted,  and  the  work  was  considerably  delayed 
owing  to  the  whole  of  the  site  not  being  available 
at  the  commencement.  It  was  at  first  proposed  to 
build  the  quay  on  ferro-concrete  piles,  but  on  account 
of  the  nature  of  the  foundations  and  the  depth  of 
dredeing  afterwards  to  be  carried  out,  provision  being- 
made  for  a  depth  of  25  ft.  below  low  water  ordinary 
spring  tides,  it  was  decided  that  the  foundations 
should  consist  of  concrete  well  monoliths,  30  ft.  by 
20  ft.  This  type  of  construction  had  been  recom- 
mended to  the  council  by  the  late  Mr.  W.  Geo.  Laws, 
m.inst.ce.,  and  the  late  Mr.  P.  J.  Messent,  m.inst.c.e., 
in  1S88,  and  several  sections  of  wall  had  been  success- 
fully built  in  this  manner  between  1888  and  1906. 
The  foundations  for  the  quay  wall  consisted  of  four- 
teen monoliths,  each  30  ft.  by  20  ft.,  and  one  monolith 
26  ft.  by  20  ft.,  and  for  the  low-level  bridge  of  six  mono- 
liths, each  22  ft.  by  15  ft.,  together  with  two  monoliths 
at  the  south-west  corner  of  the  bridge,  each  15  ft.  bv 
15  ft.      (Figs.  1  and  2). 

PRELIMINARY    WORK    AND    TEMPORARY     STAGINGS. 

Plans  of  the  works  and  of  the  temporary  staging 
having  been  deposited  with  the  Board  of  Trade  and 
the  Tyne  Improvement  Commission,  and  a  contract 
let  for  the  construction  of  the  monolith  shoes,  a  com- 
mencement was  made  on  a  portion  of  the  work  in 
October,  1906.  It  was  decided  that  the  work  should 
be  carried  out  direct  by  the  corporation,  as  the  pre- 
vious monolith  quays  had  been,  and  not  let  by  con- 
tract. After  the  site  had  been  fenced  in,  the  prelimi- 
nary work  of  demolishing  the  old  buildings  and  level- 
ling the  ground  was  proceeded  with.  The  excavated 
material  was  sent  to  sea  in  hoppers  carrying  240  tons 
each,  the  cost  of  waterage  being  from  6d.  to  7^d.  per 
ton.  The  materials  from  the  old  buildings  were 
mostly  sold  on  the  site,  though  part  of  the  stone  was 
retained  for  future  use. 

The  temporary  stagings  for  the  monolith  sinking 
were  next  undertaken.  Two  stagings  were  erected, 
the  front  one  being  on  the  river  side  of  the  line  of 
proposed  monoliths,  to  carry  the  cranes  to  be  used 
in  the  grabbing  operations  for  sinking  the  monoliths, 
and  for  delivery  of  cement,  gravel  and  other  materials 
from  craft  on  the  river,  and  the  back  staging  to  carry 
cranes  used  for  concreting,  erecting  standards  and 
shutters,  moving  kentledge  blocks,  &c.  The  front 
ing  was  about  13  ft.  wide,  and  carried  on  two  rows 
of  12-in.  by  12-in.  pitch-pine  piles  spaced  10  ft.  centres, 
and  from  50ft.  to  57ft.  long.  The  deck  level  of  the 
staging  was  at  about  6  ft.  above  high  water,  and  a 
crane  track  was  laid  the  full  length  of  the  staging. 
Previous  monolith  sinking  on  other  sections  of  the 
quay  works  had  shown  the  advisability  of  driving  the 
piles  for  the  temporary  staging  down  to  nearly  the 
same  depth  as  that  to  which  the  monoliths  were  to 
be  sunk,  as  otherwise  the  ground  was  apt  to  become 
loosened  by  the  sinking,  and  the  piles  being  disturbed 
would  move  out  of  line  or  sink,  causing  trouble  with 
-idence  and  movement  of  the  staging.  In  the 
present  case,  in  spite  of  these  precautions,  the  staging 
moved  out  of  line  a  trifle  during  the  sinking  and  also 
subsided  Blightly  in  parts,  but  the  amount  was  only 
small,  and  it  was  packed  up.  no  damage  occurring. 
The  back  staging  was  from  15  ft.  to  20  ft.  wide,  also 
I  ied  on  two  rows  of  piles  driven  to  a  similar  depth 
to  the  front  piles,  and  the  ground  behind  was  close 
timbered  to  prevent  any  material  being  washed  out 
by  the  action  of  the  tide  and  causing  subsidence  of 
the  ground  retained.  The  piles,  which  were  driven 
depth  of  between  30  ft.  to  35  ft.  below  low  water 
ordinary  spring  tides,  were  exceedingly  difficult  to 
drive,  the  ground  being  very  hard  almost  from  the 
commencement.  A  large  part  of  the  driving  was 
through  very  stiff  boulder  clay,  and  the  difficulty  of 
driving  the  piles  to  the  desired  depth  foreshadowed 
the  trouble  which  was  afterwards  experienced  in  sink- 
ing the  monoliths. 
While  the  staging   was    in  course  of  erection    work 


of  excavation  and  diversions  of  water  pipes,  gas  pipes 
and  sewers  were  being  proceeded  with,  and  the  mono- 
lith shoes,  straps,  timbering  and  shutters  prepared. 
Between  the  two  stagings,  which  were  placed  25  ft. 
apart,  the  ground  was  excavated  to  a  depth  of  4  ft. 
above  low  water,  and  a  level  bed  prepared  on  which 
the  monolith  shoes  could  be  set. 

MONOLITH    SHOES    AND    MONOLITH    BUILDING. 

The  monolith  shoes  (Fig.  11)  were  made  in  four  sec- 
tions, the  side  castings  being  27  ft.  5^in.  in  length 
and  the  end  castings  20  ft.  4  in.  in  length.  The  cut- 
ting edge  was  of  cast  iron,  2  ft.  lin.  in  depth,  with 
vertical  wrought-iron  straps  riveted  on  by  two  1-in. 
rivets.  After  the  castings  were  received  on  the  works 
they  were  temporarily  bolted  together  and  the  straps 
squared  up,  after  which  timber  lining,  or  cleading, 
was  fitted  and  bolted  to  the  straps.  The  timber  lining 
consisted  of  pitch  pine  planks,  from  10  in.  to  12  in. 
wide  by  2^in.  thick,  laid  longitudinally  with  vertical 
timbers  at  every  strap  10 in.  wide  by  2in.  thick. 
After  the  timber  lining  had  been  fitted  on,  the  four 
sections  of  the  shoe  were  taken  apart  and  lowered  by 
cranes  on  to  the  bed  prepared  for  them,  where  they 
were  carefully  set.  The  castings  were  fastened  to- 
gether by  three  lj-in.  bolts  at  each  corner,  and,  in 
addition  to  this,  the  side  and  end  castings  were 
joined  by  a  sunk  fishplate,  14  in.  long  by  3  in.  wide 
by  1-Hn-  deep,  riveted  up  with  two  l£-in.  rivets.  The 
completed  shoe  was  6  ft.  high  and  5  ft.  wide  across 
the  top,  which  was  the  width  the  walls  of  the  mono- 
lith were  to  be  built.  The  shoe  having  been  set  in 
position,  bolted  and  riveted  up  and  carefully  levelled, 
was  next  filled  with  cement  concrete  (1  part  of  cement 
to  5  parts  of  river  gravel,  in  which  the  proportion 
of  sand  to  small  stones  was  about  1\  to  3|).  After 
this,  standards  and  shutters  were  erected  and  the 
building  of  the  side  walls  proceeded  with,  the  shutters 
being  chiefly  4  ft.  high,  though  in  some  cases  they 
were  3  ft.  After  each  filling  of  the  shutters,  sufficient 
time  was  given  to  allow  the  concrete  to  set,  after 
which  they  were  raised  and  another  lift  of  concrete 
put  in. 

The  work  was,  of  course,  tidal,  and  care  had  to  be 
taken  that  the  setting  concrete  was  not  disturbed  by 
the  action  of  the  rising  tide,  and  at  the  commencement 
of  each  concreting  the  previous  work  was  washed  over 
and  roughened  on  the  top.  After  the  monolith  had 
been  built  to  a  height  of  18  ft.,  the  standards  were 
taken  off,  and  when  sufficient  time  had  elapsed  to 
allow  the  concrete  to  gain  strength  the  kentledge 
blocks  were  put  on  and  the  monolith  sunk,  by  the 
grab  or  otherwise,  until  the  top  was  about  6  ft.  above 
low  water,  when  the  kentledge  was  removed,  the 
standards  and  shutters  reset,  and  the  second  building- 
proceeded  with.  The  kentledge  blocks  were  cast-iron 
blocks,  part  being  l  ton  each  and  the  remainder  2  tons 
each,  and  had  holes  cast  in  the  centre  to  take  a  lifting 
key,  with  special  arrangement  for  fastening  and  re- 
leasing. The  second  building  was  about  lift.  6 in. 
in  height,  making  the  depth  of  the  monolith  29  ft.  6  in., 
and  after  this  was  completed  the  same  process  was 
again  gone  through  and  the  monolith  sunk  a  second 
time.  The  third,  and  final,  building  of  8  ft.,  making 
37  ft.  6  in.  in  all,  was  then  carried  out,  and  the  mono- 
lith finally  sunk  until  the  toe  of  the  shoe  had  reached 
the  depth  required,  which  was  from  33  ft.  to  35  ft. 
below  low  water  ordinary  spring  tide.  As  the  ulti- 
mate dredging  level  was  to  be  25  ft.  below  low  water, 
this  meant  that  the  monolith  shoe  would  be  8  ft.  to 
10  ft.  below  this  level.  Two  concrete  mixers  (Taylor's), 
one  of  I  cub.  yd.  and  the  other  of  i  cub.  yd.  capacity, 
were  used  in  the  concreting,  both  being  electrically 
driven  from  10-horse  power  motors,  and,  in  addition. 
hand  labour  was  employed.  The  j-yd.  mixer  was  of 
great  service,  and  60  cub.  yds.  to  70  cub.  yds.  of  con- 
crete per  day  of  nine  hours  could  be  passed  through 
it.  while  the  small  mixer  was  capable  of  producing 
35  cub.  yds.  to  45  cub.  yds.  per  day. 

MONOLITH    SINKING. 

The  most  interesting  and  at  the  same  time  difficult 
part  of  the  work  was  in  sinking  the  monolith  founda- 
tions. In  monolith  sinking  on  previous  sections  of 
the  quay  works  the  difficulties  to  contend  with  had 
been  chiefly  in  keeping  the  monoliths  to  true  line 
and  level,  as  the  strata  passed  through  was  mainly 
sand  and  mud,  and  the  monoliths  were  very  liable 
to  heel  over  and  get  out  of  line.  This  was  guarded 
against  by  careful  adjustment  and  readjustment  of 
the  kentledge  blocks  and  by  the  excavation.  Trouble 
was  also  experienced  through  inrushes  of  quicksand, 
which  occurred  if  the  monolith  was  obstructed  in 
sinking  and  the  excavation   carried  below  the  level 
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of  the  cutting  edge.  These  difficulties  were,  however, 
overcome  by  careful  working,  and  the  rate  of  progress 
of  the  sinking  was  fairly  rapid,  it  being  a  common 
thing  to  sink  a  monolith  from  3  ft.  to  5  ft.  per  day.  In 
these  cases  the  monolith  sank  as  the  sand  was  lifted 
out  of  the  well  by  the  grab  dredger,  its  own  weight 
and  the  superimposed  kentledge  being  sufficient  to 
accomplish  this. 

On  the  present  section  a  totally  different  type  of 
sinking  was  encountered,  and  the  rate  of  progress 
was  necessarily  much  slower.  After  the  first  2  ft.  or 
3ft.  a  very  hard  clay  was  encountered,  and  the 
weights  of  "the  monoliths  and  kentledge  combined 
were  not  sufficient  to  overcome  the  stiffness  of  the 
ground.  The  heaviest  grab  dredgers  used  (Wild  single 
chain  grab  dredgers  of  1  cub.  yd.  capacity)  made  very 
little  impression  on  the  clay,  and  as  the  rate  of  sink- 
ing was  extremely  slow,  it  was  found  necessary  to 
pump  tlie  water  out  of  the  well  of  the  monolith  when 
the  tide  was  low  and  put  men  into  the  well  to  excavate 
and  loosen  the  clay  beneath  the  cutting  edge.  These 
men  worked  the  whole  time  the  water  was  clear  of 
the  monolith,  and  when  the  tide  rose  again  and  filled 
the  well  the  loosened  clay,  &c,  was  removed  by  means 
of  the  grab  dredgers.  This  was  naturally  slow  work, 
as  when  the  monolith  was  built  to  its  full  height  of 
37  ft.  6  in.,  during  the  final  sinking,  the  amount  of 
water  to  be  pumped  out  of  the  well  was  about  50,000 
gallons,  and  this  had  to  be  done  after  the  tide  had 
fallen  and  uncovered  the  monolith,  in  certain  posi- 
tions, only  allowing  a  few  hours  for  fixing  the  pump, 
pumping  "out  the  water,  excavating  in  the  well,  and 
removing  the  pump.  Pumping  out  the  water  also 
assisted  the  sinking,  6  in.  to  9  in.  being  frequently 
gained  by  the  pumping  alone  before  other  operations 
had  commenced. 

After  the  first  two  or  three  monoliths  had  been  sunk, 
the  rate  of  sinking  had  been  so  slow,  and  the  clay 
so  extremely  hard  to  excavate,  even  with  the  use  of 
pumps  and  the  men  working  in  the  wells,  that  it 
was  deemed  advisable  to  resort  to  blasting  in  order 
to  loosen  the  stiff  material.  This  process  proved  most 
successful  and  was  employed  in  the  sinking  of  most 
of  the  remaining  monoliths.  The  method  adopted 
was  to  pump  all  the  water  out  of  the  well  and  then 
lower  men  down  in  a  skip,  who  drilled  holes  from 
2ft.  to  2ft.  Gin.  in  depth  at  regular  intervals  in  the 
stiff  clay  below  the  monolith  shoe.  Small  charges  of 
trelignite  were  inserted  in  these  holes  with  fuses  of 
"sufficient  length  to  allow  the  men  plenty  of  time  to 
be  lifted  to  the  surface  after  igniting  the  fuses.  These 
shots  were  fired  singly,  and  by  the  time  a  series  of 
chanres  had  been  exploded  round  the  shoe  a  large 
quantity  of  material  was  loosened,  and  the  monolith 
had  generally  sunk  from  1ft.  to  2ft.,  and  after  the 
loosened  material  had  been  removed  would  at  times 
.-ink  further. 

Chiefly  by  means  of  this  alternate  pumping,  blast- 
ing and  grab  dredging  the  monoliths  were  all  sunk 
to  a  depth  of  about  33  ft.  below  low  water,  the  great 
proportion  of  the  excavation  being  sent  to  sea  in 
hoppers.  The  work  of  sinking  was  carried  out  con- 
tinuously,  nighl  and  day,  the  works  being  lighted  at 
night  by  electric  arc  lamps.  No  great  trouble  was 
experienced  in  keeping  the  blocks  in  line  and  level, 
though  in  one  or  two  cases  in  the  first  sinking  they 
heeled  over  considerably,  but  were  righted  by  the 
kentledge  blocks  and  careful  excavation.  The  greatest 
weight  of  kentledge  placed  on  any  monolith  was  53d 
tons,  and  as  the  monolith  and  shoe  weighed  about 
880  tons,  there  was  a  total  sinking  weight  of  1,410  tons. 
In  -jiite  of  this,  the  skin  friction  of  the  clay  on  the 
i  the  monolith  was  so  great  that  even  when 
the  clay  was  excavated  to  7  ft.  or  8  ft.  below  the 
level  of  the  cutting  edge  the  monolith  would  not  sink 
until  the  water  had  been  pumped  out  and  explosives 
fired. 

No.  ■•>  monolith  (Figs.  1  and  2;  was  the  first  sunk, 
and  the  work  was  then  carried  eastward,  and  after- 
<l  was  obtained,  westward  and  up 
the  Ou-e  Kuril.  The  sinking  was  extremely  hard  from 
Xo.  3  eastward,  but  a  change  took  place  westward 
near  the  nonolitb  (Xo.  J),  and  the  sinking  of 

the  monoliths  in  the  Ouse  Burn  and  for  the  bridge 
toundations  was  very  much  easier,  the  clay  being  of 
a  much  softer  nature.  The  six  monoliths  for  the 
bridge  foundations  I)  E,  F,  G,  H,  I,  Figs.  1  and  2) 
I  down  to  depths  of  from  28  ft.  2  in.  to 
31ft.  6  in.  below  low  water  ordinary  spring  tides, 
which  was  nearly  twice  the  depth  originally  intended, 
but  the  clay  and  silt  passed  through  here  were  of 
:  a  nature  to  found  on,  as  a  very  heavy  weight 
of    abutment   and    superstructure    was    supported    by- 


each  monolith.  However,  a  sound  foundation  was 
found  at  the  depth  mentioned,  and  no  movement  in 
these  or  any  of  the  monoliths  afterwards  took  place. 
The  pumps  used  in  the  sinking  were  a  Cornish  pump, 
lifting  from  20,000  gallons  to  25,000  gallons  per  hour, 
and  a  Pulsometer  pump  lifting  about  7,000  gallons 
per  hour.  The  cost  of  sinking,  of  course,  varied 
according  to  the  depth  and  the  strata  encountered, 
and  the  final  sinking  was  naturally  the  most  expen- 
sive. From  4s.  6d.  to  5s.  per  cubic  yard  of  excavation 
may  be  taken  as  a  fair  average  of  the  cost,  this  in- 
cluding all  charges  and  the  removal  of  the  material 
to  sea.  An  average  of  £5  10s.  per  sinking  foot  per 
monolith  would  be  a  very  near  approximation  to  the 
cost. 

MVING     AND     WELL    FILLING. 

Aftei  cavb  monolith  had  been  sunk  to  its  permanent 
position  divers  were  sent  down,  who  removed  any 
loose  clay  or  material  from  under  the  curb  and 
packed  bags  of  concrete  under  the  curl)  in  any  spaces 
that  occurred.  The  bottom  was  also  levelled  up, 
after  which  the  "  hearting,"  or  concrete  filling,  was 
put  into  the  well.  The  concrete,  composed  of  1  part 
of  cement  to  7  parts  of  river  gravel,  was  lowered 
through  the  water  in  drop-bottomed  skips  containing 
from  \  cub.  yd.  to  1  cub.  yd.,  care  being  taken  to  lower 
the  skip  slowdy  and  evenly  through  the  water  to  pre- 
vent the  concrete  being  washed.  When  the  skip  had 
reached  the  bottom  the  doors  were  opened  by  means 
of  a  catch  worked  by  a  rope  from  the  surface,  and  the 
ski]>  gently  raised  to  the  surface,  leaving  the  concrete 
deposited.  The  filling  was  kept  as  even  as  possible 
to  prevent  the  cement  running  into  hollows  and 
forming  soft  deposits  which  would  not  set.  When 
the  filling  was  within  2ft.  of  the  surface,  the  water 
was  lifted  out  and  the  remainder  of  the  hearting  filled 
in  from  the  top.  The  hearting  deposited  in  this 
manner  was  found  to  be  perfectly  sound,  and,  in  a 
few  cases,  where  low-water  outlets  for  sewer  diver- 
sions have  been  cut  through  monoliths  filled  in  this 
manner,  the  concrete  was  found  to  be  extremely  good. 

KEY  WAYS. 

(Figs.  8  and  9.) 
The  monoliths  were  spaced  about  2ft.  9 in.  apart, 
with  a  keyway  in  the  end  walls,  and  the  spaces  at 
the  front  and  back  afterwards  closed  by  means  of 
sheeting  piles.  The  front  piles  were  about  35  ft.  long 
and  the  back  piles  30  ft.  long.  These  piles  had  to  be 
very  carefully  driven  to  prevent  material  coming  into 
the  keyways  during  excavation.  The  spaces  were 
cleared  out  by  means  of  small  grabs  and  by  pumping 
out  the  water  and  excavating  by  hand  to  a  depth  of 
26  ft.  below  low  water,  after  which  they  were  filled 
in  the  same  manner  as  the  wells,  very  small  skips 
having  to  be  used  and  the  concrete  being  composed 
of  1  of  cement  to  5  of  river  gravel. 

QUAY    WALL. 

(Figs.  8  and  10.) 
After  the  monoliths  and  keyways  had  been  filled 
the  tops  were  dressed  level  and  the  first  course  of 
the  ashlar  wall  set.  The  wall  consisted  of  ashlar 
facing  and  concrete  backing  (1  of  cement  to  5  of 
river  gravel).  The  stone  used  in  the  wall  was  coarse- 
grained sandstone  from  local  quarries,  which  had 
been  found  to  wear  well  on  previous  works.  The  face- 
work  was  diamond  hammered,  with  a  drafted  margin 
1  in.  wide,  and  had  a  batter  of  1  in  12.  The  facework 
was  built  in  alternate  headers  and  stretchers,  the 
stones  being  of  large  size  and  the  headers  having  a 
bond  into  the  concrete  of  not  less  than  12  in.  The 
courses  varied  in  depth  from  1ft.  8 in.  in  the  lower 
courses  to  1ft.  Sin.  in  the  top  course.  The  wall  was 
about  18ft.  Gin.  in  height,  and  6ft.  wide  at  the 
top  and  8  ft.  9  in.  wide  at  the  bottom.  Fender  straps. 
3^ in.  by  |  in.,  were  built  into  the  wall,  being  carried 
in  about  18 in.  and  turned  down  2 in.  The  fenders 
were  originally  intended  to  have  been  American  rock 
elm,  13  in.  by  13  in.  square,  and  from  18  ft.  to  20ft. 
long,  but  on  account  of  the  high  price  of  elm, 
American  oak  was  substituted  and  appears  to  be 
lasting  well.  They  were  spaced  15ft.  apart  and 
fastened  with  six  bolts,  1-in.  diameter,  through  three 
pail  -.1  straps.  The  wall  was  finished  with  a  granite 
4  ft.  by  lit.  9  in.,  the  stones  being  jointed  to 
allow  a  cement  dowel  4  in.  square,  and  the  full  depth 
afterwards  run  in.  Fender  steps  of  IJ-in.  square 
ere  fixed  in  the  fenders  and  hand  chains  to 
iing,  and  mooring  rings  of  2-in.  diameter  metal 
n  fixed  to  the  coping.  The  space  behind  the  wall 
was  filled  with  drv  ashes  and  other  suitable  filling, 
;,i,ii  weep  holes  were  left  through  the  wall  at  interval 
rubble  being  built  up  at  the  inlet  to  each  weep  hole. 
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As  the  filling  was  put  in  the  timbers  of  the  back 
stagings  were  gradually  removed,  but  it  was  found 
not  to  be  economical  to  draw  the  long  poles,  the 
beads   of   which    were   sawn    off    below   the    surface. 


on  as  the  monoliths  were  completed.  While  this 
work  was  in  progress  the  work  of  excavation  and 
demolition  of  old  buildings  on  the  land  behind,  and 
the  building  of  the  heavy  retaining  wall  and  diversion 


These  piles  proved  extremely  useful  in  forming  sup- 
ports for  the  front  of  the  shed  which  was  afterwards 
erected. 

DEMOLITION     OF    OLD     BUILDINGS,     ETC. 

The   monolith   sinking   and   wall    building   were.,   of 
course,  carried  out  simultaneously,  the  wall  following 


of    the    road  connecting    the   quay  and    Burrell-road 
with  the  City-road,  was  also  in  progress. 

Interesting  features  in  the  removal  of  the  old  build- 
ups. &c,  were  the  removal  of  the  old  Glasshouse 
Bridge,  which  was  blown  down  by  gelignite,  and  a 
large  chimney  in  the  bottle  works,  about  85 ft.  high 
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and  very  wide  in  the  base,  which  was  also  removed 
by  explosives.  This  chimney  was  in  close  proximity 
to  the  road  and  some  works  and  offices  in  use,  and  it 
was  therefore  impossible  to  "fell"  it  in  the  usual 
manner.  It  was  also  considered  unsafe  to  have  men 
working  on  the  chimney  as  it  was  very  old;  the  base 
was  founded  on  arches,  and  accidents  might  have 
occurred.  It  was  therefore  decided  to  "drop"  the 
chimney  direct,  and  for  this  purpose  eight  holes 
were  drilled  in  the  foundations  of  the  arches,  spaced 
equally  distant,  into  each  of  which  was  inserted  a 
charge  of  gelignite.  These  charges  were  furnished 
with  electric  detonators  and  fuses  and  electrically 
connected  up,  so  that  when  the  current  was  switched 
on  the  charges  should  explode  simultaneously.  This 
w-as  done ;  the  foundations  were  shattered,  and  the 
chimney  dropped  nearly  vertically,  no  single  brick 
falling  without  the  boundary.  The  bricks  were  then 
removed  from  the  works  and  excavation  proceeded 
with. 

A  steel  girder  bridge,  about  60-ft.  span  and  carrying 
two  30-in.  water  mains  across  the  Ouse  Burn,  had 
also  to  be  removed,  and  this  was  effected  by  erecting 


down  to  about  6  ft.  below  low  water  to  retain  the 
ground  at  the  back  and  the  filling.  The  bedstones 
for  the  girders  were  of  granite,  and  were  about  2  ft. 
deep.  The  superstructure  (supplied  and  erected  by 
the  Cleveland  Bridge  and  Engineering  Company, 
Limited)  consisted  of  three  mild-steel  plate  girders, 
76  ft.  6  in.  long,  with  cross  flooring  of  Hobson's  patent 
troughing,  1  ft.  Sin.  deep  and  Jin.  thick.  The  centre 
girder  was  arched,  and  8ft.  4 in.  deep,  and  the  side 
girders  straight,  and  7  ft.  2-}  in.  deep.  The  bearing 
plates  were  of  cast  steel,  those  on  the  west  abutment 
being  fixed,  and  on  the  east  free  to  move  on  8-in. 
diameter  steel  rollers.  The  troughing  was  filled  and 
covered  with  concrete,  and  a  dampcourse  of  rock 
asphalt  mastic,  fin.  thick,  laid  over  the  whole  sur- 
face. On  this  the  paving,  consisting  of  4-in.  Aberdeen 
granite  cubes,  was  laid.  The  southern  half  of  the 
bridge  carries  a  double  railway  track  of  standard 
gauge,  and  the  northern  half  a  20-ft.  roadway  and  a 
10-ft.  space,  on  which  are  carried  two  30-in.  diameter 
and  one  12-in.  diameter  water  pipes  of  the  Newcastle 
and  Gateshead  Water  Company,  and  one  V-in.  gas 
pipe.    The  bridge  was  afterwards  tested  by  means  of 


Orosa  Seotion. 
Fig  12. 


Elevatio' .  Girder  A 
Fig.  13. 
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Elevation,  Girder  B. 
Fig.  14. 
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Newcastle-upon-Tyne   Qoay  Extension,  East  of  Ouse  Burn. 
(Plate  4.) 


a  staging  on  a  barge,  which  was  floated  under  the 
bridge  and  lifted  by  the  rising  tide  until  the  super- 

ire  of  the  bridge  rested  on  the  platform  (the 
fastenings  to  the  abutments  having  been  removed), 
when  the  bridge  was  carried  higher  up  the  stream, 
where  two  temporary  abutments  had  been  prepared 
and,  as  the  tide  fell,  deposited  in  its  new  position. 

i  here  used  as  a  temporary  footbridge  to  replace 
the  old  Glasshouse  Bridge. 

J.OW-LEVEL   BRIDGE    OVER    THE    OUSE    Bills'. 

(Figs.  4,  12,  13  and  14.) 
As  previously  stated,  the  low-level  bridge  was  carried 
on  six  monoliths,  each  22ft.  by  15  ft.  These  mono- 
liths were  spaced  15  ft.  apart,  and  their  walls  were 
:5ft.  Gin.  as  against  5ft.  in  the  large  monoliths.  The 
ere  of  a  lighter  section  than  the  large  shoes, 
but  of  exactly  similar  pattern.  After  the  monoliths 
were  sunk  and  filled  the  abutments  were  built.  The 
abutments  were  ol  stone  facework  and  con- 

crete backing,  as  in  the  wall;  but  in  this  case 
the  face  had  no  batter.  The  spaces  between  the  mono- 
■re  arched  over,  the  arches  being  semi-circular 
and  built  of  brickwork,  five  rings  thick,  in  cement 
mortar,  with  ashlar  voussoirs  on  the  face.  Behind 
the  arches  concrete  walls,  4  ft.  6 in.  thick,  were  carried 


four  steam  cranes  travelling  on  the  southern  half 
and  two  steam  rollers  on  the  northern  half.  The 
total  load  was  132  tons  17  cwts.,  and  the  greatest  de- 
flection at  the  time  of  application  of  maximum  load 
was  I  in.,  there  being  no  permanent  deflection. 

RAILWAYS,    ROADS    AND    PAVING. 

Approach  roads  on  a  gradient  of  1  in  40  were  formed 
to  the  bridge  on  either  side  of  the  Ouse  Burn,  small 
retaining  walls  being  built  to  hold  up  the  raised 
ground.  A  double  railway  track  was  laid,  extending 
the  railway  on  the  west  side  across  the  bridge  and 
the  full  length  of  the  new  wharf.  The  rails  were 
of  tramway  section,  5$  in.  deep,  with  7-in.  flange,  and 
weighed  99  lb.  per  yard.  They  were  laid  on  pitch- 
pine  longitudinal  timbers,  11  in.  wide  by  5  in.  deep, 
laid  on  a  concrete  bed.  The  railway  and  roadway 
were  paved  with  4-in.  Aberdeen  granite  cubes,  and  a 
3-ft.  6-in.  footway  behind  was  made  of  concrete  in  situ, 
with  a  12-in.   by  6-in.  granite  kerb. 

SINGLE    STOREY    SHED. 

(Figs.  4,  6  and  7.) 

The  erection  of  the  single  storey  transit  shed,  240  ft. 

in  length   by  70  ft.   wide,   completed  the  work.    This 

shed,  erected    by   F.    W.   Cross    &    Co.,   Limited,   of 

Walsall,  at  a  cost  of  £2,425  8s.  7d.,  was  built  of  steel 
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columns  and  roof  principals  with  brick  gables  and 
panelling,  and  steel-framed  sliding  doors  lined  with 
corrugated-iron  sheeting.  The  door  openings  were 
30  ft.  wide,  three  doors  14  ft.  3£  in.  deep  and  10  ft. 
wide  to  each  opening,  the  doors  being  carried  from 
above  by  means  of  6-in.  diameter  steel  wheels  running 
on  a  half-round  bar  carried  on  steel  channels.  The 
roof  was  composed  of  galvanised  corrugated  iron, 
eighteen  gauge,  coated  on  the  outside  with  two  coats 
of  bitumastic  solution,  and  a  glazed  skylight  extended 
along  the  centre  of  the  roof.  The  floor  was  composed 
of  14  in.  of  lock  asphalt  mastic,  laid  in  two  J-in.  layers 
on  a  bed  of  concrete  8  in.  thick.  No  grit  was  allowed 
in  the  lower  layer,  and  about  20  per  cent  in  the  upper 
layer.  The  shed  was  afterwards  lighted  both  inter- 
nally and  externally  with  electric  lamps. 

DREDGING    AND    REMOVAL    OI?    STAGING. 

On  the  completion  of  the  works  the  temporary 
staging  in  front  of  the  newly  constructed  wall  was 
removed.  The  decking,  beams,  wallings,  &c,  were 
first  removed,  after  which  the  piles  were  drawn  by  a 
floating  pile-drawing  craft,  or  jib  keel,  belonging  to 
the  Tyne  Improvement  Commission.  So  firmly  were 
many  of  these  piles  embedded  Jhat  they  were  torn 
in  half  in  the  endeavour  to  draw  them,  leaving  the 
lower  portion  still  fast  in  the  ground.  These  broken 
piles  were  afterwards  removed  when  a  portion  of  the 
dredging  had  loosened  the  clay  around  them.  The 
berth  was  dredged  for  the  corporation  by  the  Tyne 
Improvement  Commission  to  a  depth  of  20  ft.  below 
low  water  ordinary  spring  tides,  78,110  tons  of  mate- 
rial being  dredged  and  sent  to  sea,  the  cost  amounting 
to  about  105d.  per  ton. 

PLANT. 

The  principal  plant  employed  on  the  works  included 
one  7-ton  crane  (Smith,  Rodley),  two  5-ton  and  one 
2^-ton  cranes  (Stothert  &  Pitt,  Bath),  all  being  capable 
of  travelling,  slewing  and  derricking;  one  2i-ton  fixed 
derrick  crane,  two  pile  frames  with  steam  winches 
and  boilers  complete,  three  steam  pumps,  three 
l-cub.-yd.  grab  dredgers,  two  -J-cub.-yd.  grab  dredgers, 
diving  pump  and  complete  outfit  for  two  divers,  530 
tons  of  kentledge  blocks,  two  Taylor's  patent  concrete 
mixers,  two  10-horse  power  motors,  &c.  A  portion 
of  this  plant  had  been  used  on  previous  sections  of 
quay  works. 

GENERAL. 

The  total  amount  of  concrete  in  the  monolith  foun- 
dations amounted  to  9,904  cub.  yds.  in  the  walls  and 
keyways,  and  5,183  cub.  yds.  in  the  wells.  The  con- 
crete in  walls  cost  about  lis.  9d.  per  cubic  yard,  and 
in  wells  8s.  6d.  per  cubic  yard.    These  low  costs  were 


much  assisted  by  the  low  price  of  materials,  cement 
costing  from  £]  0s.  9d.  to  £1  6s.  (id.  per  ton,  and  river 
gravel  and  sand  Is.  8d.  per  ton  alongside  the  works. 
The  cement  was  of  good  quality,  each  lot  being  care- 
fully tested  and  conformed  in  all  respects  to  the 
British  Standard  Specification.  With  the  exception 
of  the  steelwork  of  the  bridge  and  the  transit  shed, 
the  whole  of  the  work  was  carried  out  by  the  cor- 
poration direct.  The  work  was  in  every  way  success- 
ful, and  though  the  scheme  was  considerably  enlarged 
from  the  original  design,  was  carried  out  within  the 
estimate.  It  was  found  advisable  to  buy  a  greater 
area  of  land  than  originally  intended,  to  make  pro- 
vision for  the  future,  and  for  this  there  was  a  supple- 
mentary grant.  The  cost  of  the  land  purchased  varied 
from  £2  3s.  Id.  to  £5  13s.  8d.  per  yard  (the  latter 
figure  including  compensation  for  trade  and  build- 
in--!.  The  works  were  commenced  in  October,  1906, 
but  the  whole  of  the  land  required  was  not  obtained 
till  July,  1908.  The  foundation  work  and  walls  were 
completed  in  April,  1910,  and  the  transit  shed,  rail- 
ways and  paving  in  1911.  The  works  were  carried  out 
by  the  respective  city  engineers,  Mr.  C.  R.  S.  Kirk- 
patrick,  m.inst.c.e.,  and  Mr.  W.  J.  Steele,  m.inst.c.e. 
The  author  of  this  paper  was  resident  engineer  during 
the  whole  of  the  construction. 

Appendix  I. 
Costs  of  Materials  used  on  Works. 

£    s.  d.      £    8.  d. 

Castings  for  monolith  shoes ( 

Wrought-iron  straps  for  shoes 
Bolts,  nuts,  and  livets  for  shoes 

Steelwork  in  bridge  girders 

Steelwork  in  Hobson's  troughing    ... 

Steelwork  in  columns  of  shed         ...  11     U  0        ,, 

Steelwork  in  roof  principals           ...  12    0  0        ,, 

Kentledge  blocks  (cast-iron)           ...  3    6  6        ,, 

Cement      1    0    9tol    6  6       ,, 

River  gravel        18        ,, 

Sand           18 

Aberdeen  granite  cubes          18  4        ,, 

Pitch  pine  piles,  60  to  55  feet  long  ...  2    ljto      2  4  per  cub.  ft. 

Ashlar  face-work  for  wall       ...         .'..  1  #          ,, 

Norwegian  granite  coping     2  4^          ,, 

Norwegian  granite  bed  stones          ...  3  1           ,, 

Asphalt  damp  course  ?  inch  thick  3  6  per  sq.  yd. 

Asphalt  floor  to  shed,  ]£  inch  thick  4  4           „ 

American  oak  fenders 4  5  per  cub.  ft. 

Appendix  II. 

Costs  of   Completed  Work. 

£    ».    d.        £    t.  rf. 
Castings,  straps,  bolts,  &c,  for  one 

monolith  shoe,   30  ft.   by   20  ft. 

complete        144  10  10  to  151     4  10 

Concrete  in  walls  11    9  per  cub.  yd. 

Concrete  in  wells  8    6  ,, 

Sinking      

Dredging 

Monolith  foundation  (complete)     ... 

Quay  wall  (complete) 

Quay  wall  and  monulitU  foundation 

(complete)  about 


to  6  7 
to  12 
to 


0  per  I 
0  per 


cut. 
12    5    0  per  ton 


10^  per  ton 
1  14    0  per  cub.  yd. 
1  12    0  „ 

70    0    0  per  liu.  yd. 


ROYAL   INSTITUTE  OF   PUBLIC   HEALTH. 


PAPERS   AT   THE  PARIS   C0NCRESS. 

The  following  are  among  the  papers  which  will  be 
presented  to  the  Municipal  Hygiene  Section  of  the 
congress  of  the  Royal  Institute  of  Public  Health, 
which  will  be  opened  in  Paris  on  Thursday  next,  the 
15th   inst. :  — 

"  Town  Planning  in  Relation  to  the  Development 
of  Colliery  Districts,"  by  A.  B.  Dunne,  m.b.,  m.r.cs., 
medical  officer  of  health  of  the  Rural  District  of  Don- 
caster. 

"  Eighteen  Months'  Experience  under  Sees.  15,  17 
and  18  of  the  Housing,  Town  Planning,  &o,  Act, 
1909,"  by  J.  Dundas,  m.d.,  d.p.h.,  medical  officer  of 
health  for  Ramsgate. 

"  Open  Spaces,"  by  Basil  Holmes,  secretary,  the 
Metropolitan  Public  Gardens  Association,  London. 

"  The  Housing  of  the  Working  Classes  in  Cities  and 
Towns,"  by  R.  Finlay  Heron,  town  clerk  to  the  Urban 
District    Council   of   Blackrock,    Dublin. 


New  Baths  for  Liverpool.  —  The  Liverpool  Cor- 
poration on  Wednesday  resolved  to  erect  swimming 
baths  at  the  Pierhead,  at  an  estimated  cost  of  £70,000. 

Leeds  Corporation  Scores. — At  the  meeting  of  the 
Leeds  City  Council  on  Wednesday  it  was  announced 
that  a  plot  of  land  near  the  Shadwell  school  had  been 
purchased  privately  for  the  corporation  for  under 
£800,  while  when  negotiating  directly  the  corporation 
had  always  been  asked  £2,000.  "It  is  a  great 
pleasure,"  said  Alderman  Clarke,  "that  for  once  the 
corporation  have  scored." 
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Assistants'  and  Students'  Section, 

Conducted   bt   SYDNEY   G.   TURNER,   assoc.m.inst.c*. 


All  communication*  in  regard  to  this  yoge  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  24  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  be  marked  "Assistants'  Section1'  in  the  to,t  left-hand  corner. 
Correspondents  art   invited    to   subnut    question*  for  consideration    and 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions :  — 

314.  Concrete  Roof.— It  is  desired  to  construct  a 
semi-circular  barrel  roof  in  concrete  of  50-ft.  span, 
reinforced  with  expanded  metal.  Show  the  dimensions 
of  the  supporting  walls,  which  are  to  be  15  ft.  high 
from  the  top  of  the  footings.  The  roof  is  to  be  ribbed 
with  an  extra  thickness  of  concrete  over  the  piers. 
(H.  V.  A.,  Clapton.) 

317.  Strength  of  Beam. — A  rolled  s>teel  I  beam  of 
British  Standard  Section,  12  in.  by  6  in.,  and  weighing 
541b.  per  foot,  is  capable  of  sustaining  a  load  of  15 
tons  uniformly  distributed  over  a  span  of  20  ft.  What 
would  be  the  safe  load  uniformly  distributed  which 
could  be  placed  on  either  half  of  the  lower  flange  ? 
("  Pupil.") 

324.  Oil  Engines.— Assuming  two  engines  of  equal 
horse-power  (4-h.p.),  one  an  oil  engine  and  the  other 
a  petrol,  what  would  be  the  approximate  cost  for 
running  each  engine  for  fuel  and  repairs  ?  How 
would  the  costs  compare  with  each  other,  including 
first  outlay  and  oil,  repairs,  &c.  ?  In  regard  to  effi- 
ciency, which  engine  would  be  the  more  efficient  from 
an  economic  standpoint  ?    ("  Griffo.") 

325.  Air  Compressors How  is  the  size  of  an  air 

receiver  calculated  in  connection  with  an  air  com- 
pressor ?  Of  what  thickness  of  metal  would  it  be 
made  if  (1)  of  cast  iron,  (2)  wrought  iron,  assuming  it 
had  to  withstand  a  pressure  of  from  151b.  to  40  lb.  ? 
Give  any  further  particulars  regarding  same. 
("  Griffo.'"') 

326.  Reinforced-Concrete  Bridge  Design — Show  a 
suitable  design  in  reinforced  concrete,  either  in  a 
single  slab  or  slab  and  beams,  for  a  decking  to 
carry   a   roadway   over   a  bridge ;    span   12  ft.,   width 


w 


ul 


27ft.,  cover  9in.  macadam;  brickwork  abutments, 
calculations  by  which  the  section,  steel- 
work, &c,  is  arrived  at.  The  maximum  live  load 
n  come  on  the  bridge  is  a  22-ton  axle,  and 
the  remainder  of  the  bridge  covered  with  a  crowd. 
(G.B.8.,  Hove.) 


answers  to  the  questions  which  appear.  For  the  contributions  considered 
to  be  the  most  meritorious,  one  or  more  premiums  \n  books  will  be 
awarded  monthly.  Diagrams  mutt  be  drawn  to  scale  on  separata  sheets, 
ready  for  reproduction. 


327.  Flow  of  Sewers State  the  advantages  of  egg- 
shaped  and  circular  sewers,  and  give  conditions 
under  which  such  advantages  would  occur.  Give 
proofs  of  velocities  and  discharge.  (D.G.B.,  Dar- 
lington.) 

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  weed  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLltS  TO  QUESTIONS. 

321.  Paving — What  is  the  correct  method  of  set- 
ting out  a  paved  road  ?  Show  how  to  work  out  the 
heights  and  cross-fall  for  a  road  54ft.  wide,  to  be 
paved  with  a  camber  of  1  in  48  (channels  each  side 
are  level).    (P.  G.,  GAi^tester.) 

To  set  out  the  levels  of  a  paved  road  the  positions 
of  the  gullies  and  summits  in  the  channels  must 
first  be  decided  upon.  An  assistant  may  follow  one 
of  two  methods— i.e.,  either  make  the  calculations 
on  the  works  during  progress  or  prepare  in  the 
office  beforehand  a  longitudinal  section  along  each 
existing  channel,  showing  also  existing  kerb  and 
back  line  of  footpaths  and  the  heights  of  any 
thresholds  above  this  back  line.  The  latter  method 
is  the  better  one  of  the  two  because  it  provides 
definite  information  as  to  what  portions  of  footway 
and  kerbing  it  is  possible  to  alter  in  order  to  give 
more  satisfactory  gradients  along  the  channels.  It 
sometimes  happens  that  if  the  kerb  can  be  altered 
an  extra  gulley  which  would  otherwise  have  to  be 
provided  will  be  unnecessary.  The  question  of  alter- 
ing the  footways,  however,  must  in  each  case  be 
very  carefully  considered  in  order  to  determine 
whether  the  extent  to  which  the  roadway  will  be 
benefited  is  or  is  not  outweighed  by  the  expense 
and  possible  inconvenience  of  the  footway  altera- 
tion proposed.  Another  advantage  gained  by  having 
working  sections  is  that  the  assistant  can  in  a  very 
short  time  set  up  the  levels  of  new  gulleys  and 
summits  whenever  required. 

Assuming  that  sections  are  being  prepared  for  a 
wood-paved  road,  it  must  be  kept  in  mind  while 
calculating  the  levels  for  the  new  work  that  the 
depth  of  kerb  should  be  4 in.  minimum  and  84 in. 
maximum,  and  the  channel  gradients  not  less  than 
1  in  150  (asphalt  1  in  180). 

An  equation  may  be  given  here  which  will  assist 
in  making  calculations.  Suppose  it  is  required  to 
find  the  level  of  the  summit  S  in  the  sketch,  having 
the  gulleys  A  and  B:  — 


S  =  /  +  - 


V  +  dg 

where  1  =  lower  reduced  level 
D  =  distance 

d  =  difference  between  levels 
g  =  gradient 

m        a     ,.-0j.  120  + (7'72 -759)  150 

tlieu  S  =  7  59  + - - 

2x150 

=--7'59  + -46 

=  8-05 

The  distance  of  the  summit,  Sj  from  B  =  (S— B)  150 
that  is  69  ft. 

The  same  equation  will  hold  good  when  calcu- 
lating the  level  of  a  gulley  which  is_  to  be  placed 
between  two  summits  whose  levels  and  positions 
are  known ;  but  the  plus  signs  must  be  changed  to 
minus  signs. 

Dealing  with  cross-sections,  these  are  set  out 
where  pegs  have  been  fixed  representing  the  new 
gulleys  and  summits.  Any  intermediate  sections 
between  these  defined  levels  can  he  found  by  using 
boning  slicks  in  the  usual  way.  The  querist  refers 
to  a  cross-section  of  a  road  where  the  points  in  the 
channels  are  the  same  level.  In  this  simple  ca  e 
which,  by  the  way,  seldom  occurs,  the  crown  of  the 
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road  will  be  half-way  between  the  channels  and  the 
height  oi  the  crown   above  the  channels  to  give  a 

54 
cross   fall   of   I    in   48   will   be*—; — -  =  -TiG  ft.     If  the 


5-1 
33  x  2 


[all    !"•    1    in 
=  •82  ft.      For 


33,    as 


48x2 
for  wood    paving,    then 


other  cases- 


when    the 


channel  points  are  not  the  same  level — the  level 
of  the  crown  can  be  found  by  the  above  equation, 
as  shown   when   finding  a  summit. 

To  complete  the  cross-section  place  a  peg  on  each 
side  of  the  crown  and  midway  between  this  point 
and  the  channels.  Calculate  the  level  by  multiply- 
ing the  difference  between  the  channel  and  crown 
levels  by  -65.  Reference  should  be  made  by  querist 
to  an  answer  appearing  in  this  column  a  few  weeks 
i]   further  information. 

A  word  of  caution  is  perhaps  necessary;  care 
should  be  taken  that  gullies  are  placed  as  near  as 
possible  opposite  each  other,  and  that  the  crown 
pegs  in  the  cross-sections  do  not  present  an  exces- 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invito  the  co-operation  of  Sdevktok  readers  with  a  view 
to  making  the  information  given  under  thie  fcead  at  complete  ani 
accurate  as   poniblt. 

INQUIRIES  HELD. 

Cambridge  T.C.  (April  25th.  Mr.  Edgar  Dudley). 
—£1,875  to  acquire  and  lay  out  5+  acres  of  land  adjoin- 
ing Vinery-road  as  a  recreation  ground  for  Romsey 
Town.  The  town  clerk-.  Mr.  J.  E.  L.  Whitehead, 
stated  that  there  was  a  provisional  agreement  for  the 
council  to  purchase  the  land  which  was  the  subject  of 
the  present  inquiry  for  £1,875,  which  was  at  the  rate 
of  £357  per  acre.  That  was  subject  to  no  restriction. 
The  land  had  been  valued  at  £1,868. 

Colchester  T.C.  (April  24th.  Mr.  M.  K.  Northe- 
rn, 000  for  works  of  storm-water  drainage  in  and  near 
Maldon-road,  £60  for  works  of  sewerage  in  Milhroad. 
and  £630  for  the  provision  of  a  travelling  crane  and 
weighing  machine  at  the  wharf  depot.— The  borough 
surveyor,  Mr.  H.  Goodyear,  referring  to  the  proposed 
storm-water  drainage,  said  there  had  been  munerous 
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Diagram  Accompanying  Reply  to  Question  on  Paving — Assistants'  and  Students'  Section. 


sive  zig-zag  line  on  plan.  A  little  adjustment  when 
setting  out  will  mean  an  improvement  in  the 
appearance  of  the  finished  surface  of  the  road. 
(F.  E.  Y.,  Richmond.) 


Notes. 

"  G.  W."  writes: — In  your  issue  of  April   11,    1913,   reply 

to  question  No.  319,  the  general  expression  for  loss  of  head 

01. 


■i  fir 
is  taken  as    „  _,      where  )    = 


2dg 
The  expression  is  given   in   Merrimau's  Hydraulics,  page 


209,  article  86  as 


flv2 
2% 


where  /  =     02. 


Would  you  be  good  enough  to  explain  how  the  difference 
arises  ? 

[The  value  of  /  in  this  formula  varies  with  cir- 
cumstances, and  in  determining  it  in  any  given 
case  consideration  must  be  given  to  the  size  of 
pipe  and  velocity  of  flow.  According  to  Sanneson, 
H  will  vary  between  '012  for  a  \-\i\.  pipe  when  v =1  ft. 
per  second,  and  '003  for  a  3-ft.  pipe  when  r  =  15ft. 
per  second.  It  appears,  therefore,  that  a  value  of 
'01  in  the  answer  referred  to  is  a  reasonable  one  to 
assume.— Ed.    Students'    Section.] 


Godalming  Town  Hall. — Godalming  Town  Council 
discussed  on  Tuesday  rival  petitions  which  have 
been  presented  to  them,  one  asking  for  the  demoli- 
tion of  the  old  town  hall,  and  the  other  pleading 
for  its  preservation.  After  a  long  discussion  the 
council  resolved  not  to  pull  down  the  building.  The 
town  hall  was  built  in  1814  on  the  site  of  an  earlier 
building,  and  historical  records  show  that  a  Hundred 
House  existed  on  the  spot  in   1532. 

Drainage    Works    and    Sanitary    Fittings A    third 

edition,  revised  and  brought  up  to  date,  particularly 
as  regards  the  questions  of  concrete  sewers,  sewer 
ventilation  and  flushing,  and  the  Public  Health  Acts 
Amendment  Act  of  1907,  still  further  evidences  the 
success  of  this  little  manual,*  which  manifestly  de- 
serves the  attention  and  confidence  of  all  concerned 
in  the  important  subject  with  which  it  deals. — The 
Bookseller . 

*  "  Drainage  Work  and  Sauitary  Fittings."  By  Win.  H.  Maxwell, 
Price  2s.  nett.    London  :   St.  Bride's  Press,  Ltd.,  24  Bride-lane,  E.C. 


complaints  from  residents  in  the  district  with  refer- 
ence to  flooding  on  the  occasion  of  exceptionally  heavy 
rains.  The  existing  sewer  had  been  in  use  for  about 
twenty-one  years,  and  he  thought  the  sewer  it  was 
proposed  to  put  in  would  be  ample  to  prevent  Hood- 
ing, and  that  it  would  last  for  many  years.  With 
reference,  to  the  works  of  sewerage  in  Mill-road,  the 
town  clerk,  Mr.  H.  C.  Wanklyn,  stated  that  there  was 
a  big  asylum  being  built  in  the  district,  and  the  coun- 
cil had  got  the  sanction  of  the  Local  Government 
Board  to  make  new  streets  there.  As  to  the  expendi- 
ture of  £630  for  a  travelling  crane  and  weighing 
machine,  Alderman  Blaxill  explained  that  a  need  had 
been  felt  for  the  provision  of  a  more  economical  means 
of  unloading  materials  at  the  Hythe.  During  five 
years  23,371  tons  of  material  had  been  unloaded  at 
the  Hythe,  an  average  of  4,674  tons  a  year.  The  cost 
for  labour  for  the  year  was  £175  5s.  6d.,  an  average 
of  9d.  per  ton.  Under  the  proposed  scheme  the  cost 
would  be  4d.  per  ton,  and  allowing  for  principal  and 
interest,  and  basing  the  quantity  of  material  on  the 
same  average,  there  would  be  a  nett  annual  saving  oi 
£44.  The  council  also  thought  that  all  material  on 
delivery  should  be  weighed. 

Coventry  T.C.  (May  2nd.  Mr.  A.  A.  G.  Malet).— 
£38,149  for  sewage  disposal  works. — The  borough  engi- 
neer, Mr.  J.  E.  Swindlehurst,  told  the  inspector  that 
no  alteration  in  getting  the  sewage  to  the  farm  or 
method  of  treatment  was  proposed,  but  it  was  in- 
tended to  provide  a  certain  number  of  bacteria  beds. 
In  the  loan  was  also  included  expenditure  on  new- 
sewers  at  Radford  and  Foleshill.  There  had  been  an 
experimental  bacteria  bed  in  operation  for  a  few 
years;  under  the  supervision  of  Dr.  Bostock  Hill,  and 
the  results  of  the  experiment  were  such  that  the  cor- 
poration felt  justified  in  making  the  system  permanent 
as  a  means  of  dealing  with  the  increased  volume  of 
sewage  in  consequence  of  the  large  addition  of  popu- 
lation in  recent  times. 

Ledbury  R.D.C.  (April  30th.  Mr.  A.  G.  Drury).— 
£2,450  for  works  of  sewerage  and  the  construction  of 
sewage  purification  works. — The  sewage  will  be  dis- 
posed of  by  the  most  modern  type  of  purification 
works,  involving  the  use  of  a  hydrolytic  tank  and 
percolating  filters.  The  engineers  are  Messrs.  Taylor 
&  Wallin,   of  Newcastle-on-Tyne   and  Birmingham. 
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Newport  (Isle  of  Wight)  R.D.C.  (April  30th.  Mr. 
M.  K.  North). — £155  and  £104  for  water  supply  schemes 
for  Godshill  and  South  Arreton. — It  was  explained 
that  the  application  was  in  respect  of  the  extension  of 
a  scheme  already  begun,  and  that  the  parishes  con- 
cerned favoured  the  proposal. 

Whitehaven  R.D.C.  (April  22nd.  Mr.  F.  H.  Tulloch). 
— £810  for  a  water  supply  for  the  parish  of  Gosforth. — 
The  proposal  was  described  as  an  extension  of  the 
Southern  Water  Scheme,  which  cost  £14,000.  The 
scheme  was  estimated  to  cost  £620  in  1912,  and  it  was 
explained  that  owing  to  the  increased  cost  of  materials 
since  then  a  revised  estimate  of  £810  had  become 
necessary. 

APPLICATIONS    FOR    LOANS. 

Brighton  T.C. — £1,600  for  the  widening  of  Grand- 
parade. 

Birmingham  T.C. — £19,578  for  works  of  paving  with 
granite  setts  and  sewerage. 

Coventry  T.C.  —  £1,500  for  furnishing  the  city 
hospital  extension. 

Doncaster  R.D.C. — £7,535  for  a  water  supply  scheme. 

Kent  C.C. — £3,100  for  a  new  school  at  Sutton 
Valence. 

Hebden  Bridge  U.D.C.— £330  for  laying  sewers. 

Hemel  Hempstead  Joint  Hospital  Board. — £5,496 
for  a  new  hospital. 

Leeds  T.C. — £4,150  for  an  infants'  school  at  Beeston. 

Leyton  U.D.C. — £2,505  for  the  construction  of  a 
sewage  tank. 

Peterborough  R.D.C. — £4,000  for  fourteen  work- 
men's cottages. 

Shipston-on-Stour  R.D.C. — £5,300  for  a  sewerage 
scheme. 

Swansea  T.C. — £2,050  for  laying  out  the  cemetery. 

Wolstanton  U.D.C— £368  for  a  cookery  centre. 

LOANS   SANCTIONED. 

Ashby-de-la-Zouch. — £4,646  for  works  of  sewerage. 

Ashton-in-Nlakerfield  U.D.C— £19,606  for  a  sewage 
disposal  scheme. 

Battersea  B.C.  —  £12,043  in  connection  with  the 
electricity  undertaking. 

Bognor  U.D.C. — £1,800  for  the  erection  of  twelve 
cottages. 

Colne  T.C. — £450  for  installing  Deacon  meters  for 
the  detection  of  waste. 

Droitwich  T.C. — £1,200  for  workmen's  cottages. 

Eastbourne  T.C. — £1,200  for  sanatorium  extensions. 

Maidstone  T.C — £2,000  (to  be  repaid  in  sixty  years) 
for  the  purchase  of  the  ancient  tithe  barn. 

Worthing  T.C. — £1,940  for  the  purchase  of  property 
for  road  widening. 

Scarborough  T.C.  —  £1,079  for  the  erection  of 
bungalows  in  the  South  Cliff  gardens. 

Staffs  C.C. — £5,160  for  a  new  school  at  Leek. 

Walmer  U.D.C. — £2,330  for  sewerage  works. 

FORTHCOMING    INQUIRIES. 

MAY.  £ 

13. — Llandrindod  Wells.  For  the  provision 
of  a  recreation  ground  (Mr.  Edgar 
Dudley)         425 

13. — Marston  Sicca.  For  works  of  water- 
supply  (Mr.  W.  O.  E.  Meade-King)      ...  850 

13. — Scarborough.       For    drainage    purposes 

(Mr.   R.   H.    Bicknell)     1,000 

14. — Abergavenny.      For    street   improvement 

works  (Mr.   Edgar  Dudley)       1,260 

14. — Croydon.      For  baths,   bridge,   and   road 

purposes  (Mr.  A.  A.  G.  Malet) 42,093 

14. — Darlington.       For   depot  purposes   (Mr. 

R.    H.    Bicknell) 1,919 

14. — Evesham.     For  works   of  water   supply 

(Mr.  W.  O.  E.  Meade-King)      13,499 

14. — Middlesbrough.      For    works    of    paving 

(Mr.  R.  H.  Bicknell)       3,920 

14.— Peterborough.  For  the  electricity  under- 
taking (Mr.  T.  C.  Ekin) 7,000 

14. — Pontypridd.      For    the    provision    of    a 

mortuary  (Mr.   M.  K.  North) — 

14. — Thurnscoe.      For  works  of  water  supply 

(Major  C.  E.  Norton)       700 


15. — Blaydon.     For  street  improvement  works         £ 

(Mr.   R.   H.   Bicknell)     1,450 

15. — Bristol.     For    works    of    street    widening 

(Mr.  Edgar  Dudley)         6,412 

15. — Calne.     For  works  of  paving  (Mr.  M.  K. 

North)  500 

15. — Great    Yarmouth.      For    the    electricity 

undertaking  (Mr.  T.  C.  Ekin) 7,750 

15. — Hitchin.      For  the  purchase  of  land  for 

an  hospital  (Mr.  F.  St.  George  Mivart)  1,050 
15. — Mansfield.     For  sewage  disposal  purposes 

(Major  C.   E.   Norton)     3,100 

15. — Upton-upon-Severn.       For     a     housing 

scheme  (Mr.  Courtenay  Clifton)...         ...  900 

15. — Wycombe.     For  a  housing   scheme  (Mr. 

W.   H.    Collin)       2,600 

16. — Chesham.     For   a   housing    scheme   (Mr. 

C.    H.   Eyles)         2,042 

16. — Horsham.     For  the  provision  of  a  refuse 

destructor  (Mr.   T.  C.  Ekin)     2,000 

16. — Hartshorne    and    Seals.     For   works    of 

water  supply  (Major  C.  E.  Norton)      ...        2,200 

16. — Wells.     For  works  of  water  supply  (Mr. 

W.  O.  E.  Meade-King) 4,700 

21. — Stafford.  For  the  provision  of  working- 
class  dwellings  (Mr.  E.  Leonard)         ...      12,200 


CORRESPONDENCE. 

For  every  ill  beneath  the  sun 
There  is  some  remedy  o>  none  ; 
If  there  be  one,  resolve  to  find,  it ; 
//  not,  submit,  and  never  mind  it. 

—  Anon.,  circa  1843. 


THE   PROVISION   OF  WORKMEN'S   DWELLINCS. 

To  the  Editor  of  The  Surveyor. 

Sir, — Having  accepted  the  invitation  of  the  presi- 
dent-elect of  the  Institution  of  Municipal  and  County 
Engineers  to  submit  a  paper  on  "  The  Housing  Ques- 
tion and  its  Solution,"''  and  being  desirous  of  illus- 
trating as  completely  as  possible  the  efforts  of  local 
authorities  in  various  parts  of  the  country  in  the 
erection  of  workmen's  dwellings,  I  should  esteem  it 
a  favour  if  my  colleagues  whose  authorities  have 
erected  such  buildings  would  loan  me  photo  prints 
or  other  plans  for  exhibition  at  the  coming  annual 
meeting  at  Yarmouth.  Such  co-operation  among 
members  of  the  institution  would,  I  feel  sure,  be 
greatly  appreciated,  and  would  form  a  very  valuable 
record  of  work  done.  So  as  to  reduce  the  cost  of  re- 
production in  the  "Minutes  of  the  Proceedings"  it 
is  also  advisable,  when  loaning  the  plans,  to  state 
whether  printing  blocks  have  already  been  prepared 
of  such  plans,  and,  if  so,  where  the  blocks  can  be 
obtained. 

As  actual  figures  are  of  the  greatest  value,  I  shall 
be  pleased  to  collate  and  tabulate  information  re- 
ceived on  the  following  points:  (1)  Name  of  authority 
erecting  houses ;  (2)  number  of  houses  in  any  scheme ; 
(3)  accommodation  provided  in*  each  house,  with  size 
and  height  of  rooms ;  (4)  loan  periods ;  (5)  cost  per 
house  for  building,  fences,  &c. ;  (6)  cost  of  land  per 
house ;  (7)  cost  of  roads  and  sewers  per  house ;  (8) 
number  of  houses  per  acre;  (9)  details  of  cost  of 
scheme;  (10)  expenditure  per  annum  in  detail;  (11) 
receipts  per  annum  in  detail. — Yours,  &c, 

Reginald  Brown,  m.inst.ce.,  f.s.i.,  &c. 
Town  Hall, 
Southall. 

May  5,  1913. 


London's  Tramways.  —  More  trailer  tramway  cars 
are  to  be  bought,  it  was  stated  at  the  London  County 
Council  meeting  on  Tuesday,  as  the  tramway  system 
was  benefiting  greatly  from  them. 

Greenwich  Generating  Station. — On  Tuesday  last 
the  London  County  Council  approved  an  estimate  of 
expenditure  on  capital  account  of  £82,100  in  respect 
of  the  provision  of  two  8,000  k.w.  steam  turbo- 
generators, and  the  provision  and  laying  of  condensing 
water  pipes,  in  connection  with  the  extension  of  the 
plant  at  the  Greenwich  generating  station.  At  the 
same  time,  subject  to. certain  conditions,  the  tender 
of  the  British  Westinghouse  Electric  and  Manu- 
facturing Company  (Limited),  to  supply  and  erect  the 
two  generators  and  auxiliaries  for  £50,532,  was 
accepted. 
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Municipal  Work  in  Progress  and  Projected. 
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of  Suryetob   readers   with  a  view  to  malting 
accurate  as  possible. 


nformation  given   under   this   head  as   complete  ami 


The  following  are  among  the  more  important  pro- 
jected   works    of    which    particulars    appear    below: 

Buildings — Darwen,  Glasgow,  Taunton;  housing 
and  town  planning — Dundalk;  roads  and  materials — 
Birmingham  £18,538.  Holland  (Lines);  sewerage  and 
sewage  disposal — Belper,  Darlington  £32,400,  Trow- 
bridge £16,500;  water,  gas  and  electricity — Belper, 
Bideford     £20,000,    Wincheomb    £17,000.— Particulars 

■  i  other  works  projected  will  be  found  on  our  "Local 
Government    Board    Inquiries"    pages. 

BUILDINGS. 

Belper  R.D.C. — Plans  and  estimates  of  a  bridge, 
over  the  Derwent  at  Allestree,  in  iron  or  concrete, 
are  to  be  prepared,  and  the  surveyor,  Mr.  R.  C. 
Cordon,  has  received  instructions  to  make  a  survey 
of  the  site,  take  levels  and  soundings,  and  invite 
designs  from  constructional  engineers.  The  span 
will  be  100  ft.,  with  a  width  of  roadway  of  15  ft. 

Blackpool  T.C.— The  tender  of  Messrs.  W.  Eaves 
&  Co.  has  been  accepted  for  the  erection  of  a  tramway 
shelter  opposite  the  Hippodrome,  and  it  has  been 
agreed  to  erect  another  shelter  at  the  corner  of  Devon- 
shire-road and  New-road.  The  estimated  cost  of  both 
structures  is  £130. 

Bradford  T.C. — The  scheme  for  crossing  the  Aire 
Valley  at  Esholt  in  connection  with  the  Bradford 
sewage  works,  and  adopted  at  the  last  meeting  of 
the  council,  when  additional  arches  were  added, 
having  received  the  approval  of  the  Local  Govern- 
ment Board,  it  has  been  decided  to  instruct  the 
joint  engineers  (Messrs.  James  Watson  and  Garfield) 
to  prepare  the  necessary  contract  drawings,  plans, 
and  specifications. 

Darwen  T.C. — A  committee  have  been  appointed  to 
inspect  public  baths  in  various  towns  with  a  view  to 
the  adoption  of  the  Baths  and  Washhouses  Acts  in 
Darwen. 

Glasgow  T.C— The  Municipal  Buildings  Committee 
recommend  that  the  author  of  No.  3  design  for  the 
extension  of  the  municipal  buildings  be  appointed 
architect  and  entrusted  with  the  carrying  out  of  the 
work. 

Ivybridge  U.D.C.— The  plans  of  the  proposed  new 
water  supply,  prepared  by  Mr.  H.  Francis,  of 
Plymouth,  have  been  approved,  and  tenders  are  to 
be  obtained  as  soon  as  arrangements  have  been  made 
for  obtaining  possession  of  the  land.  It  is  expected 
that  the  works,  which  include  the  construction  of  a 
reservoir  on  Harford  Moor,  will  take  about  two  years 
to  carry  out. 

Middlesbrough  T.C.  —  The  new  Archibald  council 
schools  were  opened  last  week.  The  schools  will 
accommodate  1,400  children,  and  have  cost  approxi- 
mately £15,000. 

Penge  U.D.C.  —  The  Education  Committee  have 
decided  to  use  Konis  for  dust  prevention  in  their 
schools. 

Portadown  U.D.C— An  appeal  has  been  made  to 
the  Road  Board  for  a  grant  in  aid  of  the  widening  of 
Portadown  bridge. 

Rawtenstall  T.C — Extensions  to  the  public  library 
are  to  be  carried  out  at  a  cost  of  £1,000. 

Shropshire  C.C. — The  Road  Board  have  made  a 
grant  of  £1,350  towards  the  cost  of  the  new  bridge 
over  the  Severn  at  Cressage. 

Southampton  T.C— The  provision  of  a  coroner's 
court  and  the  necessary  offices,  including  a  post- 
mortem room,  has  been  referred  back  to  the  Health 
Committee. 

Taunton  T.C. — The  council  have  generally  accepted 
the  proposal  for  the  provision  of  a  town  hall  by 
combination  with  the  Market  Trustees,  and  left  the 
details  to  be  worked  out  by  a  joint  committee  of 
the  council  and  the  trustees. 

West  Hartlepool  T.C— The  tender  of  Mr.  R.  J. 
Marshall,  of  Hartlepool  and  West  Hartlepool, 
at  £4,333,  has  been  accepted  for  the  erection 
of  a  swimming  bath  on  the  sea  banks  be- 
tween the  town  and  Seaton  Carew.  The  build- 
ing will  be  144  ft.  long  and  67  ft.  wide.  The 
actual  bath  will  be  100  ft.  long  and  40  ft.  wide.     On 


one  side  will  be  thirty-three  dressing-boxes,  while 
the  other  side  will  be  arranged  to  accommodate  spec- 
tators at  swimming  galas,  &c.  The  water  will  be 
pumped  from  the  sea  and  heated. 

Woolwich  B.C.— The  surveyor,  Mr.  J.  Rush  Dixon, 
m.inst.c.e.,  has  received  instructions  to  carry  out 
alterations,  repairs  and  painting  at  the  Woolwich  and 
Plumstead  baths,  at  a  cost  of  £281. 

HOUSING  AND  TOWN   PLANNING. 

Birmingham  T.C — A  motion  has  been  adopted  in 
favour  of  an  inquiry  "into  the  housing  conditions  in 
the  poorer  parts  of  the  city,  and  the  way  in  which 
they  can  best  be  improved." 

Coleraine  U.D.C  — A  tender  at  £2,441  has  been 
accepted  for  the  erection  of  workmen's  houses. 

Coventry  T.C— The  Local  Government  Board  have 
written  to  the  council  stating  that  housing  accommo- 
dation for  some  500  persons  should  be  provided  in 
Coventry,  apart  from  the  Narrow-lane  housing  scheme. 
They  accordingly  suggest  that  the  council  should  draw 
up  a  housing  scheme  making  provision  for  the  erec- 
tion of  100  working-class  dwellings,  or  of  a  number 
of  cottage  flats  providing  suitable  accommodation  for 
an  equivalent  number  of  persons,  the  site  or  sites  of 
the  dwellings  to  be  approved  by  the  board,  and,  if 
possible,  to  be  within  1  mile  of  the  area  affected  by 
the  improvement. 

Dundalk  R.D.C.  —  A  housing  and  improvement 
scheme  estimated  to  cost  £28,700  has  been  adopted. 

Lurgan  U.D.C. — The  tender  of  Mr.  William 
McKinney,  at  £8,775,  has  been  accepted  for  the 
erection  of  fifty-four  workmen's  houses. 

Pad  stow  U.D.C. — The  investigation  made  by  Mr. 
C.  H.  Eyles,  Local  Government  Board  inspector, 
into  the  local  housing  conditions,  has  resulted  in 
the  sending  of  a  letter  by  the  board  informing  the 
council  that  it  will  be  desirable  to  start  a  housing 
scheme  with  the  provision  of  eight  cottages.  The 
council  have  appointed  a  sub-committee  to  go  into 
the  matter. 

Southwick  U.D.C. — Amended  plans  for  a  town- 
planning  scheme  have  been  prepared  by  the  surveyor, 
Mr.  George  W.  Warr,  and  are  under  the  consideration 
of  the  Sanitary  Committee. 

PARKS  AND  OPEN  SPACES. 

Eastbourne  T.C — It  has  been  agreed  to  purchase 
for  £2,638  land  to  be  utilised  as  a  playground  for 
children  in  the  Old  Town. 

Godalming  T.C. — Mr.  C.  H.  Master,  a  former  high 
sheriff  of  Surrey,  has  offered  £2,000  to  the  council' 
for  laying  out  Ram  Corner  as  a  garden.  The  site 
was  until  recently  occupied  by  business  premises, 
and  had  for  many  years  been  the  narrowest  point  on 
the  main  road  between  London  and  Portsmouth, 
and  was  well  known  as  a  danger-spot  for  traffic. 

Harrogate    T.C. — Station-square  is  to  be  laid   out 

ornamentally  at  a  cost  not  exceeding  £100,  and  used 
exclusively  as  an  open  space. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Chorley  T.C  —  The  annual  report  respecting  the 
destructor  shows  that  7,307  tons  of  refuse  have  been 
dealt  with,  an  increase  of  391  tons.  There  were 
7,624 lb.  condemned  meat  and  offal  dealt  with,  and 
201  dogs  and  101  cats  cremated.  The  total  cost  per 
ton  for  destroying  the  refuse  for  furnace  and  feed 
men's  wages  only  was  13'33d.  Some  653  tons  of 
mortar  were  sold,  yielding  £115  nett,  broken  clinker 
had  realised  £79,  scrap  tin  and  light  scrap  iron  £62. 
fish  guano  £280.  The  total  sales  of  by-products 
amounted  to  £692,  an  increase   of  £125. 

ROADS  AND  MATERIALS. 

Birmingham  T.C. — The  Public  Works  Committee 
have  been  authorised  to  pave  a  number  of  streets  with 
granite  at  a  cost  of  £18,538. 

Cardiff  T.C. — The  relaying  certain  thoroughfares 
with  wood  blocks  has  raised  the  issue  of  direct  n ,-<n< 
contract  labour,  and  on  Monday  last  the  council  ap- 
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pointed  a  committee  to  make  inquiry  in  other  towns 
on  the  subject. 

Devonport  T.C. — A  widening  scheme  ior  Tavistock- 
road  is  to  be  carried  out  at  an  estimated  cost  of  £5,500. 
Droitwich  T.C— In  order  to  obviate  the  danger  of 
flooding  it  has  been  agreed  to  raise  the  level  of  the 
High-street  to  its  original  height.  The  work  will  also 
entail  the  raising  of  the  sewer  and  the  gas  and  water 
mains. 

Eastbourne  T.C— The  council  have  decided  to 
persist  in  their  refusal  to  allow  the  postal  authorities 
to  erect  wooden  telephone  poles  in  the  principal 
streets.  They  express  regret  that  this  attitude  has 
been  made  a'  pretext  for  delaying  the  installation  of 
telephones  to  private  houses,  and  call  upon  the  autho- 
rities either  to  lay  underground  cables  or  erect  orna- 
mental steel  poles. 

Edinburgh  T.C— The  Streets  Committee  recommend 
the  widening  of  Broughton-road  on  the  north  side, 
at  an  estimated  cost  of  £800. 

Exeter  T.C— The  city  surveyor,  Mr.  T.  Moulding, 
has  been  instructed  to  proceed  as  soon  as  practicable 
with  the  demolition  of  the  unoccupied  properties  in 
Bartholomew-street  West  and  Blackboy-road,  and  the 
widening  of  the  street  adjoining  the  sites. 

Hackney  B.C. — The  council  have  accepted  the  tender 
of  the  Acme  Flooring  and  Paving  Company,  at  £10,445, 
for  the  carriageway  wood  paving  at  Upper  Clapton- 
road  and  Clapton"  Common  (from  Mount  Pleasant- 
lane  to  near  Braydon-road),  Amhurst-road  (from  Brett- 
road  to  Dalston-lane)  and  Dalston-lane  (from  Pem- 
bury-road  to  Mare-street).  The  tender  of  Mr.  George 
J.  Anderson,  of  Poplar,  amounting  to  £2,000.  has 
also  been  accepted  for  excavation  and  supply  of  hard- 
core foundation  to  the  carriageway  in  Amhurst  Park, 
and  that  of  Mr.  George  Porter,  Clapton,  for  £490,  for 
excavation  and  hardcore  foundation  to  the  carriage- 
way in  Ridlev-road,  from  Birkbeck-road  to  Dalston- 
lane.  For  the  resurfacing  of  the  carriageway  with 
Trinidad  asphalt  macadam  at  Amhurst  Park  and 
Bidley-road  the  tender  of  Mr.  H.  V.  Smith  & 
Co.,  Limited,  Westminster,  was  accepted  at  5s.  6d. 
per  yard  super. 

Hebden  Bridge  U.D.C  — The  surveyor,  Mr.  T. 
Waddingham,  has  been  instructed  to  report  upon 
the  condition  of  certain  streets  to  the  Highways 
Committee. , 

Henley  T.C— It  has  been  decided  to  relay  Heading- 
road  with  Tarmac. 

Holland  (Lines)  G.C. — It  has  been  agreed  to  spend 
£2,725  on  the  Fleet,  Geclney  and  Moulton  main  road, 
provided  a  grant  is  received  from  the  Road  Board, 
and,  failing  that,  that  £1,000  be  spent  on  strengthening 
the  road  from  Granite  House,  Gedney,  to  Long  Sutton 
boundary. 

Kanturk  (co.  Cork)  R.D.C— A  resolution  in  favour 
of  a  scheme  of  road  improvement  has  been  passed 
by  the  council.  It  refers  to  the  steam  rolling  of  the 
Lismore  to  Killarney  road  for  a  length  of  11  miles. 
The  estimated  cost  is  £5,127,  half  of  which  will  be 
contributed  as  a  free  grant  by  the  Road  Board,  quarter 
by  the  county  at  large,  and  quarter  by  the  Kanturk 
Council. 

Lewisham  B.C. — The  General  Purposes  Committee 
recommend  the  council  to  contribute  a  further  sum 
of  £3.083  for  the  widening  of  Bromley-road,  the  work 
in  connection  with  which  is  to  be  carried  out  by  the 
London  County  Council  for  tramway  purposes.— The 
surveyor,  Mr.  E.  van  Putten,  has  been  authorised  to 
leed  with  the  work  of  paving  Sydenham-road  from 
Bell  Green  to  Kent  House-road  with  slag  tar-macadam. 
The  Works  and  Highways  Committee  have  accepted 
an  offer  of  Tarred  Granites,  Limited,  to  supply  the 
tar-carpeting  material  for  paving  an  area 
Of  about  1,550 yd?,  on  Blackheath  at  Is.  5id.  per  yard 
super.,  the  council  supplying  the  necessary  labour 
and  giving  the  whole  a  coat  of  tar  and  granite  chip- 
pings  Late  in  the  summer.  The  company  state  that 
this  offer  is  made  solely  with  the  object  of  demon- 
strating the  efficiency  of  their  material.  It  is  agreed 
that  the  payment  for  the  material  shall  be  deferred  for 
I  ve  months,  and  that  it  shall  be  conditional  upon 
the  work  wearing  to  the  satisfaction  of  the  borough 
surveyor.  . 

Norfolk  CC — The  Road  Tarring  Joint  Committee 
appointed  by  the  Eastern  and  Western  Highways 
Committee  having  considered  schedules  of  road  rn 
the  Eastern  and  Western  Divisions  of  the  county, 
which  the  county  surveyor,  Mr.  T.  H.  B.  Heslop,  pro- 


poses should  be  tar-painted  during  the  season  1913— 
viz.,  100  miles  3  fur.  157  yds.  of  roads — recommended 
that  the  work,  the  cost  of  which  amounts  to  £4,419. 
be  carried  out.  This  estimate  did  not  include  the 
council's  proportion  of  the  cost  of  tarring  those  sec- 
tions of  road  dealt  with  under  the  Road  Board  grants. 

Northumberland    CC  —  Alderman    Bainbridge,    on 

behalf  of  the  Highways  Committee,  stated  at  a  council 
meeting  last  week  that  they  were  anticipating  a  con- 
tribution from  the  Road  Board  at  the  rate  of  3d.  per 
square  yard — namely,  £6,500.  In  addition,  an  appli- 
cation had  been  made  in  respect  of  the  improvement 
of  roads  and  dangerous  corners.  They  asked  £4,607. 
The  Road  Board  had  promised  exactly  half.  In  re- 
gard to  the  question  of  traffic,  the  experience  of 
Northumberland  was  similar  to  that  of  Hampshire. 
The  increase  in  the  cost  of  upkeep  was  exactly  in 
ratio  to  the  Acts  of  Parliament  that  had  been  passed. 
The  coming  into  force  of  the  Locomotives  Act  meant, 
in  Hampshire,  that  the  expenditure  went  up  from 
£40,000  to  £69,000,  and  in  Northumberland  from  £39,000 
to  £63,000.  When  the  Motor  Car  Acts  came  into 
operation  the  cost  went  up  to  £91,000,  while  in  Hamp- 
shire it  went  up  to  £101,000.  £10  per  mile  was  the 
assistance  they  got  from  the  Road  Board  at  the  pre- 
sent moment.  In  thirty-eight  different  districts  the 
traffic  had  been  taken  in  two  different  weeks,  and  in 
a  year  or  two  they  would  be  able  to  locate,  to  a  cer- 
tain  extent,   the   heavier  traffic   of  the   county. 

South  Shields  R.D.C — It  is  proposed  to  construct 
a  new  road  from  Hedworth  to  the  Newcastle  and 
Shields  turnpike  at  the  foot  of  Primrose-hill  and  oppo- 
site to  the  existing   road   to  Monkton  and  Jarrow. 

Worcester  T.C. — Repairs  and  widenings  are  to  be 
carried  out  in  several  streets,  and  the  Road  Board 
have  promised  a  grant  of  £1,000  towards  the  cost  of 
tarred-macadam   surfacing. 

SEWEKAGE  AHD  SEWAGE  DISPOSAL. 

Barnard  Castle  U.D.C — Arrangements  have  been 
completed  for  the  construction  of  a  new  sewer,  and  also 
a  new  water  main. 

Bel  per  R.D.C. — The  surveyor,  Mr.  R.  C.  Cordon, 
has  received  instructions  to  prepare  plans  and  esti- 
mates for  sewerage  and  sewage  disposal  works,  for 
part  of  the  parishes   of  Smalley   and  Denby. 

Birmingham  T.C  —  The  Public  Works  Committee 
have  been  authorised  to  extend  the  sewers  from 
Blakesley-road,  along  Clement's-road,  Yardley,  at  an 
estimated  cost  of  £1,040. 

Chelsea  B.C. — In  view  of  the  fatal  accident  which 
recently  happened  in  a  sewer,  and  of  the  increasing 
danger  to  sewermen  from  petrol  and  other  gases  in 
sewers,  the  borough  surveyor,  Mr.  T.  W.  E.  Higgens, 
assoc. m. inst. c.e.,  recently  suggested  that  it  was  de- 
sirable to  obtain  a  self-contained  breathing  appa- 
ratus for  use  in  emergencies.  The  council  agreed 
with  the  suggestion,  and  the  necessary  apparatus 
is  to  be  obtained  at  an  estimated  cost  of  £19. 

Darlington  T.C  —  The  borough  surveyor,  Mr.  T. 
Winter,  has  prepared  a  sewerage  scheme  which  is 
estimated  to  cost  £32,400. 

Hereford  T.C  —  It  has  been  decided  to  allow  the 
Hay  Urban  District  Council  three  months'  grace 
before  applying  for  an  injunction  in  regard  to  the 
disposal  of  Hay  sewage,  which,  it  is  alleged,  is  now 
entering  and  polluting  the  river  Wye. 

Kidderminster  T.C. — A  letter  has  been  received  from 
the  Local  Government  Board  relative  to  the  recent 
inquiry  held  at  Kidderminster  concerning  the  proposal 
of  the  council  to  borrow  £13,500  for  extensions  of  its 
sewage  farm.  The  letter  stated  that  the  Local  Govern- 
ment Board  learned  from  the  report  of  the  inspectors 
who  held  the  inquiry  that  the  land  proposed  to  be 
purchased — two  farms  from  the  Earl  of  Dudley— to- 
gether with  the  farms  already  held  by  the  council  for 
the  purposes  of  sewage  disposal,  comprised  an  area 
of  868*  acres,  but  that  under  arrangements  which  had 
been  made  with  Worcestershire  County  Council  and 
Bewdley  Town  Council  less  than  half  the  land  was 
proposed  to  be  used  for  the  purposes  of  irrigation. 
The  scheme  was  therefore  open  to  criticism,  not  only 
on  account  of  the  heavy  expenses  involved,  but  also 
because  a  very  large  area  of  surplus  land  would  be 
left  on  the  Kidderminster  Council's  hands.  The  coun- 
cil are  advised  to  consult  engineers  as  to  the  prac- 
ticability of  an  alternative  scheme,  and  also  as  to 
the  provisional  arrangements  already  made  with  re- 
spect to  the  best  means  of  preventing  the  works  from 
being  a  nuisance. 
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Leyton  U.D.C.—The  surveyor,  Mr.  E.  H.  Essex, 
lias  prepared  drawings  for  an  additional  tank  at  the 
sewage  disposal  works,  and  it  has  been  decided  to 
carry  the  work  oul  at  an  estimated  cost  of  £2,505,  in- 
cluding royalties. 

St.  Columb  R.D.C.  —  Improvements  estimated  to 
cost  £300  are  to  be  carried  out  at  the  sewage  farm. 

Stirling  C.C. — A  drainage  scheme  for  the  special 
Cowie  district,  estimated  to  cost  £2,350,  lias  been 
approved. 

Trowbridge  U.D.C.  —  It  is  proposed  to  make  pro- 
vision at,  the  sewage  disposal  works  for  dealing  with 
five  times  the  average  dry-weather  flow,  this  average 
being    500,000    gallons    in    twenty-four    hours.        The 

estimated    COSl    of    the    scheme    is    £16,500. 

Uckfield  U.D.C.—The  tender  of  Mr.  T.  Parker  has 
been  accepted  for  work  of  sewer  extension  at  Crow- 
borough. 

WATER,  GAS,  AND  ELECTRICITY. 

Banffshire  C.C. — Gauging*  of  the  proposed  now  water 
supply  lor  Findochty  from  the  Hill  of  Maud  hav  i 
proved  satisfactory,  and  application  for  a  wayleave 
is  to  be  made  to  the  Seafield  Trustees. 

Barrow-in-Furness  T.C. — The  council  have  approved 
of  a  scheme  to  build  supplementary  gasworks  at  a 
cost  of  £65,000.  This  will  include  the  purchase  from 
the  Furness  Railway  Company  of  5i  acres  of  land, 
costing  £2.500. 

Belper  R.D.C.  —  Tenders  are  to  be  advertised  for 
for  the  Mapperley  water  supply  scheme. 

Bideford  U.D.C. — The  waterworks  are  to  be  enlarged 
at  an  estimated  cost  of  £20,000. 

Birmingham  T.C.  —  A  report  has  been  adopted 
authorising  the  Electric  Supply  Committee  to  proceed 
with  the  erection  and  equipment  of  a  new  power  house 
at  Nechells,  the  equipment  of  sub-stations,  and  the 
provision  of  underground  mains,  the  total  cost  of 
which  will  ultimately  amount  to  half  a  million  of 
money. 

Blackburn  T.C.  —  The  council  have  voted  £7,000 
from  the  gas  and  tramway  profits  to  relieve  the  rates. 

Cirencester  U.D.C  — It  has  been  agreed  to  instal 
an  electrical  recorder  at  the  pumping  station  for 
ascertaining  the  depth  of  water  in  the  reservoir. 
The  estimated  cost,  including  poles  and  wires,  is 
£157. 

Falkirk  T.C. — The  electric  generating  station  lias 
been  enlarged,  and  new  plant  purchased  at  a  cost  of 
£6,000. 

Kelso  T.C.  —  The  Duke  of  Roxburgh  has  agreed 
to  allow  water  for  the  supply  of  the  town  being  taken 
from  the  Heatherhope  Burn  before  the  completion  of 
the  reservoir  now  being  constructed  there.  Under 
this  arrangement  the  water  supply  will  be  available 
within  the  next  fortnight. 

Kilsyth  T.C. — The  council  having  decided  to  con- 
struct a  tank  near  Allanfauld  to  hold  170,000  gallons  of 
water,  Sir  Archibald  Edmonstone,  Bart.,  of  Dun- 
treat  h  and  Kilsyth,  has  intimated  that  he  will  give 
the  ground  and   necessary  waylea,ves  free  of  charge. 

Lanark  C.C. — The  Middle  Ward  District  Committee 
have  obtained  powers  for  the  construction  of  new 
waterworks.  The  area  of  the  ward  is  about  260  square 
miles,  and  according  to  the  plans  submitted  there  will 
be  a  pipe  line  about  26  miles  long. 

Nottingham  T.C. — The  corporation  gas  undertaking 
shows  a  profit  of  £72,500  for  the  past  year,  and 
£39,000  of  that  amount  is  to  be  used  for  the  relief 
of  rates.  The  tramway  profits  permit  the  alio  i 
of  £19,000  to  the  rates,  and  those  of  the  electricity 
department  £8,000. 

Oswestry  T.C. — It  has  been  decided  to  lay  a  new 
water  main  connecting  with  the  reservoirs  at  an  esti- 
mated cost  of  £1,425.  The  question  of  effecting  im- 
provements to  the  present  reservoirs  has  been  referred 
back  to  the  Water  Committee. 

Winchcomb  R.D.C. — Plans  and  specifications  have 
bean  approved  for  a  water  scheme  from  Lidcombe 
Wood,  on  the  estate  of  Lord  Elcho,  to  supply  several 
parishes.    The    estimated    cost    is    £17,000. 

MISCELLANEOUS. 

Scarborough  T.C. — The  Board  of  Trade  have  given 
their  sanction  for  the  construction  of  a  bathing  shelter, 
a  sea  wall,  promenade,  and  two  slipways,  and  to  the 
formation  of  a  bathing  pool  or  open-air  swimming- 
bath,  in  the  South  Bay,  at  Scarborough,  subject  to  the 


work  being  carried  out  within  five  years.  The  borough 
engineer,  Mr.  H.  W.  Smith,  has  prepared  plans  of 
the  proposed  open-air  swimming  bath,  but  for  the 
moment   the  corporation  are  staying  their   hands. 


PERSONAL. 


Mr.  F.  Feather,  surveyor  and  inspector  to  the 
Shoeburyness  Urban  District  Council,  has  resigned. 

Mr.  George  Puddephatt  has  been  appointed  surveyor 
to  the  Clayton  West  (Yorks)  Urban  District  Council. 

Mr.  J.  Baldry,  surveyor  and  inspector  to  the  Leiston 
(Suffolk)  Urban  District  Council,  has  sent  in  his 
resignation. 

Mr.  Frank  Hofbury,  of  Burnley,  has  been  appointed 
surveyor  of  highways  to  the  Ashby-de-la-Zouch  Rural 
District  Council. 

Mr.  W.  H.  Makepeace,  sew  age  engineer  to  the  Stoke- 
on-Trent  Town  Council,  has  had  his  salary  increased 
to  £350  per  annum. 

Mr.  H.  J.  Jackson,  inspector  and  surveyor  to  the 
Ware  Rural  District  Council,  has  had  his  salary  in- 
creased by  £50  a  year. 

Mr.  S.  P.  Andrews,  borough  surveyor  of  Faversham, 
has  been  voted  an  increased  salary  of  £50  a  year  for 
the  ensuing  two  years. 

Mr.  John  Ashurst,  assistant  borough  engineer  and 
surveyor  of  Luton,  has  been  appointed  city  surveyor 
of  St.  Albans  at  a  salary  of  €300. 

Air.  T.  Charles,  formerly  engineer  and  surveyor  to 
Harrow-on-the-Hill  Urban  District  Council,  has  been 
elected  chairman  of  that  authority: 

Mr.  H.  J.  Parker,  assistant  road  surveyor  to  the 
Settle  Rural  District  Council,  has  been  appointed  road 
surveyor  to  the  Kettering,  Rural  District  Council. 

Mr.  Herbert  Crabtree,  second  assistant  in  the  office 
of  the  borough  engineer  of  Colne,  has  been  appointed 
surveyor  to  the  Llandrindod  Wells  Urban  District 
Council. 

The  late  Mr.  William  Weaver,  for  over  forty  years 
borough  engineer  of  Kensington,  and  a  past-president 
of  the  Institution  of  Municipal  and  County  Engineers, 
left   property  valued  at  £8,330. 


CENTRAL  COMMITTEE  ON  ROADS  AND  ROAD 
TRAFFIC. 


A  meeting  of  the  Central  Committee  on  Roads  and 
Road  Traffic  was  held  at  Caxton  House,  Westminster, 
on  Wednesday.  Lord  Belper  (County  Councils'  Asso- 
ciation) was  in  the  chair,  and  the  following  were 
present:  Colonel  R.  E.  Crompton,  cb.  (Royal  Auto- 
mobile Club),  Mr.  A.  T.  Davis  (County  Surveyors' 
Society),  the  Right  Hon.  R.  C.  Munro  Ferguson,  m.p. 
(Convention  of  Royal  Burghs),  Mr.  W.  Rees  Jeffreys 
(Road  Board),  Mr.  Wallace  E.  Riche  (Roads  Improve- 
ment Association),  Mr.  E.  Shrapnell-Smith  (Commer- 
cial Motor  Users'  Association),  Mr.  A.  Spurrier 
(Society  of  Motor  Manufacturers  and  Traders),  Mr.  I'\ 
Wilde  (Automobile  Association  and  Motor  Union)  and 
Mr.  G.  Montagu  Harris  (hon.  secretary). 

The  committee  approved  the  following  resolutions, 
passed  by  the  Highways  Committee  of  the  County- 
Councils'  Association:  — 

"(1)  Classification.— The  Road  Board  should  be  re- 
sponsible, after  consultation  with  the  local  highway 
authorities,  for  making  a  classification  of  roads  on  a 
scheme  to  be  laid  from  time  to  time  before  Parlia- 
ment, and  such  classification  should  include  (a)  trunk 
roads,  (6)  main  or  primary  roads,  (c)  other  roads  which 
might,  if  thought  fit,  be  further  sub-divided." 

"(2)  Cost.— Government  grants  should  be  given  in 
respect  of  classes  (a)  and  (6);  such  grants  should 
amount  to  at  least  one-half  the  cost  of  maintenance 
in  the  case  of  class  (6),  and  a  larger  proportion  in  the 
case  of  class  (a)  on  a  certificate  being  given  by  a 
Government  superintendent  that  the  roads  have  been 
properly  maintained  by  the  local  authorities." 

The  committee  decided  to  collect  information  which 
would  assist  the  Road  Board  in  drawing  up  a  scheme 
of  classification  of  roads,  and  for  this  purpose  ap- 
pointed a  sub-committee  consisting  of  Colonel 
Crompton,  Mr.  A.  T.  Davis,  Mr.  Munro  Ferguson,  Mr. 
Shrapnell-Smith  and  Mr.  Wallace  E.  Riche. 
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FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

TOWN  PLANNING  ASSISTANTS.— Required 
a  Junior  Assistant,  who  must  be  a  neat 
draughtsman,  in  the  Town  Planning  Department  of 
the  City  Engineer  and  Surveyor's  Office,  Sheffield. 
Salary  £90  per  annum. 

Also  an  Assistant,  who  must  be  a  neat  draughts- 
man, good  surveyor  and  leveller,  at  a  salary  of  £120 
per  annum. 

Applications  to  be  sent  in  not  later  than  May 
20th,  together  with  copies  of  not  more  than  three 
testimonials  on  Forms  to  be  obtained  from  the  City 
Engineer  and  Survevor,  Town  Hall.  Sheffield. 

(434) 

"DURNLEY    RURAL    DISTRICT    COUNCIL. 
*-*         SECOND    ASSISTANT    SURVEYOR. 

The  above-named  Council  invite  applications  for 
the  appointment  of  Second  Assistant  in  the  Engi- 
neer's and  Surveyor's  Department.  The  person 
appointed  must  be  a  good  draughtsman  and  have 
had  practical  experience  under  the  Private  Street 
Works  Act,  1892. 

Age  between  21  and  24  years.  Salary  £70  per 
annum. 

Applications,   together    with    copies    of   two    recent 
testimonials,  to  be  sent  to  the  undersigned  not  later 
than     9    a.m.    Monday,    2nd  .  June,    1913,    endorsed 
"Second  Assistant  Surveyor." 
Canvassing   will    be    deemed    a    disqualification. 
(Signed)    J.  S.  HORN, 

Clerk  to  the   Council. 
Council  Offices, 

18  Nicholas-street, 
Burnley. 

May  7,  1913.  (435) 


N 


EWMARKET        URBAN 
COUNCIL. 


DISTRICT 


SURVEYOR'S  CLERK. 
The    above    Council    invite     applications     for     the 
Appointment  of   Surveyor's   Clerk.    Applicants   must 
have  had  previous   experience   in   a   Municipal  Sur- 
veyor's Office,  and  must  be  capable  of  tracing  plans 
and    keeping    all    the    various    books,    and     be     an 
efficient  shorthand  writer. 
The  salary  will  be  at  the  rate  of  £78  per  annum. 
Applications,  in  the  candidate's  own  handwriting, 
endorsed     "  Surveyor's    Clerk,"    to    be    sent    to    the 
undersigned,  accompanied  by  copies  of  three  recent 
testimonials,  not  later  than  10  a.m.  on  Friday,  the 
16th  instant.    Canvassing  is  prohibited. 
(By  order) 

S.  J.  ENNION. 

Clerk. 
Deva  Chambers, 

Newmarket. 
May  7,  1913. (436) 

BOROUGH    OF   LUTON. 
The  Corporation  of  Luton  invite  applications  for 
the  Appointment  of  Chief  Assistant  to  the  Borough 
Engineer  and  Surveyor. 
Salary  £150  per  annum. 

Candidates  must  be  thoroughly  qualified,  and 
have  had  good  Municipal   experience. 

Applications,  in  candidate's  own  handwriting, 
accompanied  by  copies  of  not  more  than  three  recent 
testimonials,  endorsed  "  Assistant,"  to  be  delivered 
to  the  undersigned  not  later  than  10  a.m.  on 
Tuesday,  the  20th  inst. 
Canvassing  will  disqualify. 

W.   SMITH, 

Town    Clerk. 
Town  Hall, 
Luton.  (439) 

WELLINGBOROUGH    URBAN    DISTRICT 
COUNCIL. 
The    above    Council    invite    applications    for    the 
Appointment   of    Second    Assistant    in    the    Office    of 
the  Engineer   and   Surveyor. 

Candidates  must  have  been  articled  and  had  ex- 
perience in  the  Office  of  a  Municipal  Engineer  and 
surveyor. 

Preference   will    be   given   to   candidates    who    are 
Students  of  the  Institution  of  Civil   Engineers. 
Salary  £65  per  annum. 

Applications  to  be  made  in  candidate's  own  hand- 
writing,   stating    age    and    experience,    accompanied 
pies    of    three     recent    testimonials,    endorsed 


"Second  Assistant,"  to  be   addressed  and  delivered 
to   the  undersigned  on  or  before   Mondav,   the   19th 
May,  1913. 
No  canvassing. 

E.  Y.  HARRISON,  a.m.i.u.e.,  a.m.i.m.e.. 

Surveyor  and  Water  Engineer. 
Council  Offices, 
Market-square, 

Wellingborough. 
May  7,  1913. (438) 

YEOVIL     RURAL     DISTRICT     COUNCIL. 
*      WORKS    OF    SEWERAGE    AND    SEWAGE 
DISPOSAL  FOR  THE  PARISH  OF 
STOKE-UNDER-HAM. 

The  above  Council  invite  Tenders  for  the  Con- 
struction of  Sewerage  and  Sewage  Disposal  Works, 
consisting  of  about  4,000  yds.  of  9-in.  and  6-in. 
Sewers,  with  Manholes,  Ventilators,  &c,  Septic 
Tanks,  Trickling  Filters  and  Appurtenances,  in 
accordance  with  Plans  and  Specifications  prepared 
by  Mr.  Arthur  J.  Martin,  m.inst.ce.,  of  7  Victoria- 
street,  Westminster,  S.W.,  the  Engineer  appointed 
by  the  Council  for  the  carrying  out  of  the  Works. 

The  Drawings  and  Specifications  may  be  inspected 
on  and  after  the  9th  day  of  May,  1913,  at  the  Office 
of  the  Engineer  (as  above),  or  at  my  Office,  and 
copies  of  the  Specification  and  Bills  of  Quantities 
may  be  obtained  from  the  said  Engineer  upon  pay- 
ment to  him  of  the  sum  of  Three  Guineas,  which 
will  be  refunded  on  receipt  of  a  bond-fide  Tender 
and  the  return  of  all  documents,  and  after  the 
signing  of  the  Contract.  Such  Contract  will  include 
the  Government  Fair  Wages  Clauses,  modified  as 
may  be  necessary  to  make  same  applicable  to  the 
works  in  question. 

Sealed  Tenders,  in  envelopes  endorsed  "  Stoke- 
under-Ham  Sewerage,"  to  be  delivered  to  me,  the 
undersigned,  not  later  than  the  twenty-ninth  day  of 
May,   1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

(By  order  of  the  Council) 

J.  E.  RODBER, 

Clerk. 

30  Kingston, 
Yeovil,  Somerset. (437) 

pOUNTY    BOROUGH    OF    WEST    HAM. 
^  TO    CONTRACTORS. 

The  Council  hereby  invite  Tenders  for  the  follow- 
ing Works:  — 

(1)  Extension     of     Technical     Institute,     Romford- 

road,  Stratford. 

(2)  Underground      Conveniences,      Queen's-square, 
Green-street,  Upton  Park. 

(3)  Private  Street  Works,  Sugar  House-lane,   Strat- 

ford. 

Plans  and  Specifications  may  be  seen,  and  Forms 
of  Tender,  Bills  of  Quantities,  and  further  particu- 
lars obtained  at  the  Office  of  the  Borough  Engineer. 
Town  Hall,  West  Ham,  E.,  upon  payment  of  One 
Pound  in  respect  of  each  Form  of  Tender,  which 
amounts  will  be  returned  upon  receipt  of  bond-fid'' 
Tenders. 

Note. — No  Tender  will  be  considered  unless  the 
same  is  delivered  at  the  Office  of  the  Town  Clerk, 
Town  Hall,  West  Ham,  E.,  in  the  envelope  sup- 
plied, by  registered  post,  not  later  than  4  o'clock 
p.m.  on  Tuesday,  27th  May,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender.  The  Contractor  will  be  re- 
quired to  enter  into  a  bond,  with  one  surety,  for 
the  due  performance  of  the  Contract,  and  no  work 
will  be  ordered  under  the  Contract  until  such  bond 
has  been  duly  executed. 

The  Contractor  whose  Tender  is  accepted,  and 
with  whom  a  Contract  is  entered  into,  will  be  re- 
quired to  pay  the  whole  of  his  workmen  such  rate 
of  wages,  and  observe  such  hours  of  labour,  as  are 
recognised  by  the  Workmen's  Trade  Unions,  and 
shall  not  assign,  nor  under-let,  or  "make  a  sub- 
contract with  any  person  or  persons  for  the  execu- 
tion of  any  part  of  such  work.  In  the  event  of 
any  breach  of  such  agreement  the  Council  will 
enforce  the  penalty  clause  in  its  entirety. 
(By  order  of  the  Council) 

FRED.    E.    HTLLEARY, 

Town  Clerk. 

Town    Hall. 

West    Ham,  E. 

May  9,  1913.  (440) 
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Sewage  Treatment. 

By   R,  J.  McKENN. 


Wben  J  was  asked,  am]  agreed,  to  read  a  paper 
on  sewage  treatmenl  I  was  fully  alive  to  the  fad 
that  f  was  taking  up  a  subject  of  greal  import- 
ance from  many  standpoints.  Jt  is  one  which,  to 
i"'  thoroughlj  applied,  calls  for  the  assistance  of 
many  departments  of  science  engineering  (cavil  and 
mechanical),  chemical,  bacteriological,  biological  and 
botanical,  to  mention  no  more.  These  departments, 
although  apparently  separate,  have  to  and  do  unite 
when  dealing  with  the  science  of  sewage  treatment. 

To  the  average  lay  mind  a  sewage  works  implies 
the  somewhat  vague  idea  of  a  department  which  is 
of  little  importance,  plays  but  a  very  small  pail  in 
the  daily  routine  of  civic  life,  and  is  generally  looked 
upon  as  a  necessary  evil.  While  it  is  true  thai  this 
condition  exists  it  is  unfortunate,  for  if  the  man  in  the 
street  could  but  realise  the  importance  of  a  sewage 
works,  even  without  attempting  to  understand  the 
scientific  plane  on  which  it  stands,  it  would  be  a 
healthy  sign  of  the  times.  It  would  be  significant 
that  the  individual  had  realised  that  the  greatesl 
asset  to  a  community  was  the  health  of  its  members, 
that,  health  was  the  truest  and  fullest  form  of  wealth, 
and  that  the  engineering  and  sanitary  departments 
of  a  corporation,  while  not  returning  to  I  he  latter's 
pockets  revenue  in  the  form  of  hard  cash,  return 
that  which  hard  cash  cannot  purchase-health. 

The  question  of  sewage  treatment  in  its  various 
ways  is  an  old  one,  and  has  occupied  in  the  past  and 
is  occupying  to-day  some  of  the  highest  minds  in  the 
scientific  world.  So  my  subject  is  not  a  new  one, 
and  I  am  not  pretending  to  advance  to-night  anything 
which  has  not  already  been  advanced  many  times 
before.  It  is  possible,  though,  that  1  may  present 
a  different  aspect  of  the  question  than  may  have 
appealed  to  you  hitherto,  and  which  may  be  the  base 
for  an  instructive  discussion.  1  ana  not  specialising 
on  any  one  part  of  sewage  treatment,  but  am  going 
through  the  various  parts  of  a  sewage  works,  com- 
mending with  the  detritus  tanks  and  dealing  with 
each  part  in  sequence,  and  concluding  with  the 
methods  of  treating  sewage. 

I  am  safe  in  saying  that  the  sewerage  and  drainage 
system  of  our  cities  and  towns  is  carried  out  on  the 
combined  system,  which  means  that  the  sewage  of 
such  places  is  of  a  complicated  character,  whose  con- 
dition varies  according  to  the  industries  of  the  dis- 
trict.  For  instance,  the  sewage  from  such  towns  as 
Bradford,  where  the  woollen  industry  is  prominent, 
is  different  from  the  sewage  from  a  town  like  Hey- 
wood,  where  the  woollen  industry  is  absent;  and  again, 
the  sewage  from  these  towns  differs  from  the  sewage 
of  towns  like  Harrogate  and  Buxton,  which  are  resi- 
dential. Therefore  no  fixed  law  can  be  laid  down 
for  a  common  treatment  of  sewage;  and  this  variation 
in  character,  together  with  the  general  physical  con- 
dition of  the  district,  makes  the  question  of  sewage 
treatment  a  difficult  one  when  the  construction  of  a 
works  is  being  considered,  and  calls  for  the  assistance 
of  the  chemist  as  well  as  the  engineer.  Where  the 
sewage  can  reach  the  works  by  gravity  a  difficulty 
in  construction  and  a  savins  in  cost  can  be  overcome, 
but  where  pumping  has  to  he  resorted  to  further  work 
is  put  on  the  engineer  in  designing,  and  extra  work 
on  the  corporation. 

MINIMUM    CAPACITY. 

Before  proceeding  further  1  wish  to  state  that  where 
1  refer  to  the  capacities  of  tanks  and  tillers  the  refer- 
ence will  be  to  the-  capacities  required  by  the  Local 
Government  Board,  and  here  would  point  out  that 
these  capacities  are  given  as  a  minimum.  This  is 
an  interesting  point  and  is  worth  a  little  considers 
tion.  In  designing  a  sewage  works  I  am  well  aware 
that  the  engineer  has  to  keep  the  cost  as  low  as 
po  ifele,  hut  I  raise  the  question,  is  it  a  wise  pro- 
cedure to  construct  a  works  on  a  minimum  capacitj  'f 
If  a  works  has  to  he  thus  constructed  I  am  sure  it 
is  no  wish  of  the  engineer.  I  maintain  that  a  margin 
should  be  allowed  over  and  above  the  minimum  to 
allow  for  any  variations  in  flow  due  to  increase  in 
population  or  industry,  and  especially  for  times  when 
the  works  is  called  on  to  deal  with  three  times  the 
dry-weather  flow.     How  much  of  a  margin  should  be 

*  Paper  read  at  a  district  meeting  of  the  Institution  of 
Municipal  Engineers  held  at  Manchester  on  April  16th. 


allowed  depends  on  the  general  conditions  of  the  dis- 
trict foi-  which  the  weik-  are  being  designed. 

DETRITUS    TANKS. 

We  will  follow  out  the  course  of  sewage  treatment, 
dealing  with  the  general  constructional  part  of  the 
works  first.  Alter  screening  (and  all  sewage  must 
be  screened,  including  storm  water)  the  sewage  should 
pass  through  detritus  tanks,  so  that  grit.  &C,  will 
settle,  while  the  organic  matter  in  suspension  is 
carried  forward  for  further  treatment.  These  tanks 
are  very  essential,  and  their  capacity  as  laid  down 
in  the  Local  Government  Board's  requirements,  where 
there  are  two  or  more  iii  number,  should  each  be 
not  less  than  ,,',,,  part  of  the  dry-weather  flow.  It  is 
generally  stated  that  these  tanks  should  be  shallow, 
the  latter  term  being  somewhat  indefinite.  I  con- 
sider the  minimum  depth  of  a  detritus  tank  should 
be  2ft.  Sin.  Of  course,  the  depth  will  he  governed 
by  conditions  of  the  fall  available  in  a  gravity  scheme. 
Assuming  shallow  tanks  to  be  18 ill-,  to  2ft.  deep,  they 
quickly  fill  with  grit,  &C,  and  in  times  of  storm  will 
soon  he  thrown  out  of  use.  By  being  thrown  out  of 
use  I.  mean  that  by  quickly  idling  the  grit,  &c,  will 
soon  Bnd  its  way  elsewhere,  which  is  not  desirable, 
and  this  condition  is  aggravated  owing  to  the  fact 
that  during  such  a  time,  unless  there  is  reserve,  the 
working  tank-  cannot    be  cleared. 

TANK  TREATMENT. 

Passing  from  the  detritus  tank-  the  sewage  under- 
goes what  is  generally  termed  tank  treatment.  This 
question  of  tank  treatment  is  a  much  debated  one 
from  the  point  of  view  of  construction.  Various  de- 
signs have  been  claimed  to  meet  the  desired  end. 
but  have  not  met  with  the  success  anticipated;  and 
to-day  the  engineer  designing  a  works  cannot  com- 
plain of  lack  of  variation,  chief  among  them  being 
the  Fieldhouse  tank  and  Emscher  tank,  besides  the 
septic  tank  and  the  continuous  and  quiescent  pre- 
cipitation and  sedimentation  tanks.  J  am  not  going 
to  discuss  the  relative  advantages  and  disadvantages 
of  any  of  the  foregoing,  such  having  been  don.'  by 
the  designers  and  engineers   many  times. 

hi  the  Fifth  Report  of  the  Royal  Commission,  and 
after  exhaustive  inquiries,  they  arrived  at  the  follow- 
ing as  being  the  minimum  capacities  of  tanks  to  lie 
used  for  the  preliminary  treatment  of  sewage:  Septic 
Ian!:  -where  there  are  two  or  more  in  number,  the 
total  capacity  to  be  equal  to  day's  dry-weather  flow; 
Settling  lank — worked  on  the  continuous  flow,  where 
i(l'  two  or  more  in  number,  the  total  capacity 
to  be  equal  to  ten  to  fifteen  hours  the  dry-weather 
flow  ;  Settling  tan!--  worked  on  the  quiescent  system, 
where  there  are  eight  or  more,  each  to  be  equal  to 
two  hours  the  dry-weather  flow;  Precipitation  tank  - 
worked  on  the  continuous  How,  where  there  are  two  or 
more,  the  total  capacity  to  equal  eight  hours  the  dry- 
weather  flow;  Precipitation  tank — worked  on  the  qui- 
escent system,  where  there  are  eight  or  more,  each 
lo  he  equal  to  two  hours  the  dry-weather  flow.  While 
dealing  with  the  capacities  of  tanks  I  must  refer  to 
the  storm  and  humus  tanks:  Storm  tank*,  where  all 
over  three  and  Up  to  six  times  the  dry-weather  flow- 
should  be  treated  prior  to  further  treatment  on  beds, 
or  being  discharged  into  a  river,  as  the  case  may 
he,  should  not  he  less  in  capacity,  where  there  are 
two  or  more  in  number,  than  one-quarter  of  the  day's 
dry-weather  flow:  Humus  t«nk.<.  or  shallow  straining 
filters— the  minimum  capacity  must  he  equal  to  two 
hours  the  day's  dry-weather  flow. 

Coming  hack  to  the  question  of  tanks.  T  am  cor- 
rect in  saying  that  a  tank  is  a.  chamber  in  which 
sewage  undergoes  its  preliminary  treatment  by 
settling  out  as  much  of  the  suspended  matter  as  is 
possible,  allowing  of  a  breaking  up  or  dissolution  of 
the  heavier  organic  matter  which  the  sewage  may 
contain,  and  by  allowing  of  the  equalisation  of  the 
strength  of  the  sewage  prior  to  undergoing  further 
treatment. 

All  tanks  should  he  designed  so  that  the  sewage 
on  entering  does  not  come  in  contact  with  the  de- 
posited sludge,  for  by  so  doing  the  sludge  is  dis- 
turbed and  thrown  into  suspension,  and  besides 
helping  to  reduce  the  purity  of  the  tank  effluent, 
there  is  always  the  danger  of  such  matter  being 
carried   on    to   the   filter-beds,   which    would    help   to 
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choke  them.  For  my  own  part  I  favour  the  rec- 
tangular tank,  constructed  with  the  base  sloping 
towaids  the  point  where  the  sludge  discharges:  for 
in  such  tanks  it  is  an  easy  matter  so  to  design  the 
inlet  that  the  sewage  will  he  equally  distributed  the 
full  width  of  the  tank.  This  is  an  important  point, 
for  then  an  even  flow  through  the  tank  is  encouraged 
at  the  start,  and  this  allows  of  an  equal  settling. 
and  a  more  efficient  breaking  down  of  the  heavier 
organic  matter.  The  outlet  sill  extending  also  the 
full  width  of  the  tank  makes  up  conditions  which 
allow  of  an  effluent  being  discharged  of  equal 
strength.  This  is  a  superior  method  to  the  case 
where  the  sewage  enters  the  tank  by  several  pipes. 
each  having  a  separate  discharge,  for  in  this  case 
it  is  easy  to  see  that  the  sewage  will  travel  some 
distance  in  the  tank  before  there  is  what,  for  want 
of  a  better  term.  1  describe  as  a  combination.  Another 
point  of  importance  is  that  where  there  is  more 
than  one  tank— and  a  sewage  works  require  at  least 
two— arrangements  should  be  allowed  in  the  design 
so  that  each  tank  will  receive  an  equal  quantity  of 
sewage  under  all  conditions,  from  one  to  three  times 
the  dry-weather  flow.  If  this  is  not  done,  no  matter 
how  equal  the  flow  may  be  through  any  one  tank, 
there  will  be  some  tanks  dealing  with  a  greater 
volume  of  sewage  than  another,  with  the  result  that 
the  beds  will  be  called  upon  to  deal  with  a  tank 
effluent  of  fluctuating  degrees  of  purity. 

No  matter  how  carefully  the  tanks  may  be 
managed,  there  are  times  when  they  discharge  sus- 
pended matter  of  a  low  specific  gravity,  and  if  no 
arrangements  are  made  for  arresting  this  matter  it  is 
discharged  on  the  filter-beds.  This  brings  me  to  the 
question  of  the  tanks  being  worked  in  parallel  or  in 
series — in  other  words,  primary  and  secondary  tanks. 
As  I  have  just  stated,  this  suspended  matter  is  of 
low  specific  gravity,  and  to  have  secondary  tanks  of 
sufficient  capacity  to  arrest  this  matter,  either  on 
the  continuous  flow  or  the  quiescent  system,  would 
greatly  increase  the  capital  cost  of  (he  works.  This 
suspended  matter  should  be  prevented  as  much  as 
possible  from  gaining  access  to  the  filters,  and  in 
lieu  of  secondary  tanks  I  would  suggest  roughing 
filters  (although  I  know  they  are  generally  adopted) 
as  an  intermediary  between  tanks  and  final  filters. 
This  would  apply  more  especially  where  percolating 
filters  are  used.  Where  there  is  fall  available  I  sug- 
gest it  is  better  to  use  the  roughing  filters  on  the 
downward  filtration  method.  This  method  allows  of 
a  better  aeration  of  the  tank  effluent,  besides  a 
better  chance  of  the  suspended  matter  being  arrested, 
than  if  upward  filtration  is  adopted.  This  latter 
method  should  only  be  adopted  when  the  fall  is 
limited.  Time  will  not  allow  me  to  go  further  into 
this  important  question  of  tanks.  Before  leaving 
though  I  wish  to  suggest  that  I  consider  it  essential 
that  a  margin  should  be  allowed  over  and  above  the 
minimum  capacity  required  by  the  Local  Govern- 
ment Board.  This  would  allow  for  any  sudden  in- 
crease in  flow,  and  would  allow  of  the  composition 
of  the  liquid  leaving  the  tanks  being  more  gradually 
equalised,  thus  preventing  extra  work  being  suddenly 
put  on  the  filter-beds. 

SLATE   BEDS. 

While  dealing  with  this  question  of  tanks,  there  is 
another  method  to  which  I  desire  to  draw  your  atten- 
tion—viz., the  Dibdin   slate  beds.      Mr.  Dibdin  has 
very   kindly   forwarded    me    several    photographs    of 
works  being  fitted  with  slate  beds,  and  a  few  words 
on    their   construction   and   use   will   be   of    interest. 
beds  are  built  up  of  slates  laid  horizontally, 
with  about  2  in.  of  space  between  the  top  surface  of 
one  and  the  under  surface  of  the  next.     Mr.  Dibdin 
thus   briefly  described  the  action  of  the  slate  beds 
in  a  lecture  given  last  December:   "  The  solid  matters 
in  the  sewage  are  allowed  to  settle  on  shelves  of  slate 
supported  by  slate  blocks  at  a  distance  of  about  2  in., 
being  superposed  to  a  depth  of  1ft.  to  5ft.  or 
iii'..  ;i-  required.      In  consequence  of  the  alternate 
filling  and  emptying,  and  resting  empty,  the  deposit 
is  the  home  of  many  types  of  organism    that 
the   matters   and  render  them   inoffensive,   in 
inner  to  the  action  by  which  earth-worms  pro- 
duce   a  humus   from  organic  debris  and  throw  it  to 
the  .-urface  in  the  form  of  worm  casts.     In  the  slate 
bed  the  deposit  of  earthy  matter  thus  formed  on  the 
surface  of  the  layer  of  mud  on  the  slates  is  washed 
off  by  the  receding  effluent  when  the  bed  is  emptying, 
i  ins  a  black  slurry  consisting  of  mineral   and 
i  with  numerous  organisms  from  tha 
hcd.  This  slurry  i-  then  placed  on  a  suitable  drainage 


bed  for  the  water  to  drain  off  and  allow  time  for  the 
full  digestion  of  any  crude  material  that  may  have 
come  from  the  bed,  and  finally  to  allow  the  host  of 
infusoria  gradually  to  extinguish  themselves  by  the 
natural  process  of  the  '  survival  of  the  fittest,'  the 
organisms  taking  part  in  the  action  including  such 
red  worms  as  are  possible  under  the  conditions, 
infusoria  and  aerobic  bacteria." 

The  following  extract  from  the  report  of  the  Bureau 
of  Survey  on  the  purification  of  the  sewage  of  Phila- 
delphia can  he  usefully  referred  to  witli  reference  to 
slate  beds:  "The  best  results  were  accomplished 
when  the  bed  was  filled  twice  a  day,  or  at  the  rate 
of  2,000,000  gallons  per  acre  per  day.  Crude  sewage 
applied  deposited  three-fourths  of  the  suspended 
solids;  the  effluent  was  slightly  nitrified,  and  ren- 
dered partially  stable.  The  result  was  obtained  asrobi- 
cally,  ami  the  bacterial  work  is  undoubtedly  largely 
supplemented  by  worms  and  other  lower  forms  of 
animal  life.  As  the  results  accomplished  by  the  bed 
are  more  than  mere  sedimentation,  including  oxida- 
tion of  the  applied  sewage,  it  has  been  considered  in 
two  ways:  First,  as  a  sedimentation  tank  in.  which 
the  resulting  sludge  has  been  digested  and  concen- 
trated ;  second,  as  a  contact  bed  producing  partially 
a  stable  effluent.  If  looked  upon  as  a  sedimentation 
process  it  would  consist  of  nineteen  superposed 
quiescent  basins,  each  about  3  in.  deep.  The  bed 
should  be  filled  at  such  a  rate  that  the  velocity  is 
not  high  enough  to  disturb  the  deposit  on  the  slates, 
and  then  the  bed  be  allowed  to  remain  quiescent  for, 
say,  one  hour.  Before  the  bed  is  again  filled  the 
worms  jand  other  animals  and  the  bacteria  have 
attacked  the  organic  matter  of  this  deposit,  and  are 
ready  for  the  next  thin  layer  of  food  when  the  bed 
is  subsequently  filled.  If  considered  as  a  contact  bed 
its  large  void  space,  as  compared  with  a  contact  bed 
filled  with  ordinary  media,  is  of  great  aerating  value, 
also  due  to  the  construction  in  horizontal  layers,  one 
slate  resting  upon  another ;  on  the  underside  of  many 
of  the  slates  a  large  flat  bubble  of  air  must  be  en- 
trained, which  would  tend  to  oxygenate  the  sewage 
while  in  the  bed." 

The  slate  bed,  it  will  be  seen  from  the  foregoing, 
is  not  claimed  to  be  a  filter,  but  a  bed  where  sewage 
undergoes  a  treatment  prior  to  bed  filtration  which, 
while  allowing  of  a  dissolution  of  the  organic  matter, 
leaves  a  minimum  of  sludge  which  is  of  an  inoffen- 
sive character  and  can  be  disposed  of  by  drying  or 
lagooning.  The  working  capacity  of  a  slate  bed  with 
slates  2  in.  apart  is  estimated  at  66  per  cent  of  the 
whole  tank.  I  think  there  is  a  future  for  this  pre- 
liminary treatment  of  sewage,  and  it  would  appear 
unfortunate  that  extensive  experiments  cannot  be 
made  to  discover  the  true  efficiency  of  the  Dibdin 
slate  beds. 

(To  be  concluded.) 


"  Akonia." — The  Crown  Commissioners  have  decided 
to  treat  the  thoroughfares  in  Regent's  Park  with 
"  Akonia"  throughout  the  season.  "Akonia"  is  also 
to  be  used  at  Aldershot  on  the  occasion  of  the  King's 
visit  this  week. 

Central  Lighting  in  Birmingham. — With  the  object 
of  illustrating  the  advantages  of  the  central  lighting 
of  the  principal  thoroughfares  of  the  city,  the 
Birmingham  Corporation  gas  department  arc  (the 
Birmingham  Post  states)  engaged  in  carrying  oul  a 
considerable  improvement  in  the  method  of  lighting 
Paradise-street.  The  scheme  provides  for  the  erec- 
tion of  four  high-pressure  gas  lamps,  each  of  4,500- 
candle  power,  suspended  in  the  centre  of  the  road- 
way from  wire  ropes  carried  across  the  thorough- 
fare. Two  are  already  in  position,  and  the  others: 
will  be  completed  within  a  fortnight.  Thei  an 
some,  novel  features  in  connection  with  this  IB  bal 
lation,  inasmuch  as  no  flexible  tube  is  used  a  I  anj 
point,  the  gas  being  conveyed  to  the  lamps  bj  mi  ant 
"i    ordinary   gas    pipes.    The   lamps   may   be    raised 

and    lowered     while    alight,    so    that     a     lamp    nee     be 

lowi I    to    tin;    level    of    the    street     for    cleaning    or 

rcmantling,  and  then  raised  into  position  again  26  ft. 
above  the  road   level   without  the  light  being  wholly 
extinguished.    The    wire    ropes    across    the    roadwa 
are   capable   of   bearing   a.   strain   equal    to    L0   torn 
iii-    apparatu     for  manipulating  them    is   somewjbal 

mid     so    arranged    thai     the     movement    is 

simplj   and  ea  ilj    effected.    Bach  lamp  carries"  three 
burnen     and    in    the   daytime,    when    the    illumina- 

1  ion  is  not  required,  II maintained  a  light  by 

means  of  a  by-pass. 
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And  county  engineer. 
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QUESTIONS    IN    THE    HOUSE    OF    COMMONS. 

In  the  House  of  Commons  on  the  1st  inst.  Mr. 
Patrick  White  asked  whether,  at  a  meeting  held  in 
Dunlin  after  the  Road  Board  Dame  into  existence, 
Sir  G.  Gibb  announced  that  £170,000  would  be 
Ireland's  share  for  the  first  year;  having  regard  to 
the  fact  that  the  revenue  of  the  hoard  has  exceeded 
the  amount  anticipated,  what  Ireland's  share  per 
annum  is  at  present,  what  was  the  actual  amount 
paid  to  Irish  authorities  in  each  of  the  years  since 
the  'board  was  established,  and  what  amount  to 
Great  Britain  for  a  corresponding  period;  at  what 
date  was  money  available  for  distribution  in  the 
first  instance,  and  the  dates  and  amounts  first  paid 
to    Great    Britain    and    Ireland    respectively? 

Mr.  Masterman  said  lie  understood  that  a  I  a 
general  conference  between  the  Road  Board  and 
representatives  of  Irish  county  and  county  borough 
councils  held  in  Dublin  on  March  7,  1911,  the  chair- 
man of  the  Road  Board  stated  that  the  amount  pro- 
posed to  lie  allocated  to  Ireland  out  of  the  Road 
Improvement  Fund  up  to  March  31,  1912,  was  ap- 
proximately £150,000.  The  sum  of  £144,236  had 
already  been  indicated  to  individual  highway  autho- 
rities. The  board  were  now  engaged  in  selecting 
other  works  to  which  approximately  £100,000  would 
be  granted. 

Mr.  White  asked  upon  what  principle  the  Road 
Board  allocated  Ireland's  share  of  the  money  as 
between  the  different  counties  in  Ireland,  whether 
upon  the  basis  of  population,  annual  road  expendi- 
ture, or  the  outlay  consequent  on  the  county  being 
an  avenue  for  tourist  traffic;  what  conditions  were 
attached  to  the  grant;  how  many  Irish  counties 
failed  to  cornplj  with  the  conditions  and  thereby 
forfeited  their  right  to  a  grant;  whether  the  aggre- 
gate sum  not  drawn  by  such  counties  was  at  the 
disposal  of  other  counties;  whether  the  Road  Board 
was  aware  that  the  county  of  Meath,  through  its 
representatives,  had  unanimously  voted  £1  for 
every  CI  the  Road  Board  had  granted  or  will  grant; 
and  whether,  having  regard  to  the  fact  that  three 
main  trunk  roads  ran  through  the  county  diverging 
from  Dublin,  and  were  largely  used  by  tourists 
visiting  places  of  historic  interest,  the  hoard  would 
consider  the  advisability  of  increasing  their  grant 
to  an  amount  equal  to  wdiat  the  county  itself  will 
contribute  ? 

Mr.  Masterman  said  the  amount  distributed  in 
Ireland  out  of  the  Road  Improvement  Fund  had 
hitherto  been  allocated  by  the  Road  Board  to  works 
of  road  improvement  in  the  various  counties  approxi- 
mately upon  the  basis  of  population,  but  in  con- 
sidering each  case  the  board  had  regard  to  the  cir- 
cumstances of  each  county  and  to  the  relative  public 
importance  of  the  improvements  required  in  the  various 
parts  of  the  country.  No  conditions  were  attached 
to  grants  except  that  the  work  towards  which  grants 
were  made  would  be  carried  out  in  accordance  with 
the  approved  specifications,  and  no  Irish  county 
had  forfeited  its  right  to  payment  of  the  amount 
payable  under  any  grant  made.  The  board  were 
aware  that  the  county  of  Meath  were  prepared  to 
provide  £1  for  every  £1  of  grant  from  the  Road 
Board,  and  the  claims  and  requirements  of  the 
county  of  Meath  would  receive  from  the  board  the 
same  consideration  as  was  given  to  the  relative  claims 
and  requirements  of  other  counties  in  Ireland. 


SOME  REGENT  PUBLICATIONS/ 


In  a  written  answer  to  Mr.  White,  Mr.  Masterman 
stated  that  the  first  payment  in  respect  of  income 
was  paid  to  the  credit  of  the  Road  Improvement 
Fund  on  November  5,  1910.  The  first  grant  in 
Ireland  was  indicated  on  January  19,  1911;  the  first 
payment  under  it  was  requisitioned  and  made  in 
August,  1911.  The  first  substantial  grant  in  Great 
Britain  was  indicated  in  December,  1910;  the  first 
payment  under  it  was  requisitioned  and  made  in 
.May,  1911.  No  moneys  were  paid  to  Irish  autho- 
rities in  the  financial  year  ending  March  31,  1911. 
In  the  year  ending  March  31,  1912,  £18,848  was 
paid,  and  in  the  year  ending  March  31,  1913, 
£27,986.  The  corresponding  figures  for  Great 
Britain   were   £8,420,   £251,813,    and   £431,943. 


<>rii    Village    Homes:    Present    Conditions    and 

l;  km  hoiks.  By  Hugh  Aronson,  m.a.,  Barrj.-tn.il 
Law.  Price  2s.  6d.  nett.  London:  ThomasMurby 
&  Co. 
No  one  can  read  this  little  work  without  feeling  that 
the  author  is  an  earnest  reformer  in  regard  to  the 
housing  of  our  rural  population.  Speaking  from  prac- 
tical knowledge  and  experience," the  author,  after  de- 
picting the  village  as  seen  "from  within"  and  "from 
without,"  shows  the  effect  of  bad  housing  conditions 
on  rural  depopulation,  health  and  morals.  The  press- 
ing nature  of  the  problem  of  rural  housing  is  shown 
by  the  fact  that  each  of  the  great  parties  in  the  State 
has  recognised  the  evil,  although  little  has  been  done 
as  yet  effectively  to  mitigate  it.  Mr.  Aronson  offers 
some  strong  criticism  of  existing  legislation,  and 
.--hows  the  utter  inadequacy  of  the  present  Housing 
Acts  for  dealing  with  rural  conditions.  He  advocates 
the  policy  of  State  grants,  not  indeed  as  a  wholly 
economic  solution  of  the  housing  problem,  but  as  a. 
palliative  or  temporary  measure  until  the  agricultural 
labourer  shall  receive  an  economic  wage.  In  the 
chapter  on  Administrative  Action  there  is  some 
vigorous  criticism  of  the  Local  Government  Board 
and  their  staff.  The  book  is  an  earnest  contribution  to 
a  discussion  which  at  the  present  juncture  is  of  para- 
mount national  importance. 

Paint  and  Painting  Defects:  Their  Detection. 
Cause,  and  Cure.  By  J.  Cruickshank  Smith, 
use. .  f.cs.  Price  3s.  Gd.  London:  The  Trade 
Papers  Publishing  Company,  Limited. 
This  is  an  exceedingly  useful  and  essentially  prac- 
tical handbook,  in  which  the  author  presents  in  a 
simple  manner,  freed  as  much  as  possible  from  tech- 
nical terms  and  scientific  language,  the  nature  and 
chief  causes  of  commonly  occurring  defects  in  work 
finished  with  paint,  enamel  or  varnish.  For  the  prac- 
tical man  who  desires  to  take  an  intelligent  interest 
in  the  nature  and  properties  of  the  materials  which 
he  uses,  and  the  methods  and  processes  used  in  their 
manufacture  and  preparation,  this  volume  will  prove 
specially  valuable.  At  the  same  time,  the  architect 
and  engineer,  with  whom  rests  the  ultimate  responsi- 
bility for  the  excellence  of  the  finished  work,  will  find 
much  very  useful  information.  The  book  is  divided 
into  two  parts,  the  first  of  which  treats  generally  of 
the  investigation  of  defects,  while  the  second  consists 
of  an  exhaustive  alphabetical  list  of  faults  and  defects, 
with  notes  on  materials  and  processes. 

Heat:  A  Manual  for  Technical  and  Industrial 
Students.  By  J.  A.  Randall.  Price  6s.  6d.  nett. 
London:  Chapman  &  Hall,  Limited. 
This  manual  will  be  found  specially  useful  to 
students  taking  elementary  courses  in  heat,  and  par- 
ticularly to  those  who  have  in  view  ultimately  the 
study  of  power  engineering.  The  author,  while  deal- 
ing with  elementary  and  fundamental  principles, 
makes  a  special  point  throughout  of  emphasising 
their  application  to  the  various  commercial  and 
engineering  processes  in  which  they  are  the  control- 
ling factor.  Thus,  for  example,  considerable  care 
has  been  devoted  to  the  relationships  between  the 
temperature,  pressure,  volume  and  energy  of  gases 
which  have  a  technical  application.  Again,  such 
matters  as  steam-power  plants,  gas-power  plants, 
and  refrigeration  are  discussed,  not  indeed  exhaus- 
tively, but  as  a  medium  for  the  presentation  of 
fundamental  facts  and  laws.  Each  chapter  con- 
cludes with  a  series  of  problems  for  solution,  and 
a  very  useful  summary  of  the  ground  covered.  The 
book  is  an  excellent  introduction  to  the  study  of 
applied  heat. 


Manchester's  New  Baths.— New  baths  at  Burton- 
road,  Withington,  built  at  a  cost  of  £15,500,  have  been 
formally  opened. 


Society  of  Engineers. — The  Society  of  Engineers 
held  a  Bohemian  concert  at  the  Holborri  Restaurant 
on  Saturday,  May  3rd,  when  a  varied  musical  pro- 
gramme, arranged  by  Mr.  Charles  Capper,  was  Listened 

to  with  much  pleasure  by  the  large  audience  of 
members  of  the  society  and  their  friends.  In  the 
unavoidable  absence  of  the  president.  Mr.  Arthur 
Valon,  m.inst.c.e.,  the  chair  was  taken  by  Mr. 
H.  C.  H.  Shenton,  the  senior  vice-president,  and  among 
the  guests  were  Dr.  Hele-Shaw,  f.r.s.,  president  of 
the  Association  of  Engineers-in-Charge,  Mr.  J.  W. 
Wilson,  m.inst.c.e.,  principal  of  the  Crystal  Palace 
School  of  Engineering,  and  others. 

"Any  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  tlie  St.  Bride's  Ties?,  Limited, 
on   receipt   of   published   price. 
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The  Editor  unit  he  pleased  to  answer  any  questions  affecting  the 
practice  of  engineers  ana  surveyors  to  local  authorities.  Queries  (which 
should  be  written  legibly  on  foolscap  paper,  one  side  only)  should  be 
addressed  to  "The  Law  Editor,"  at  the  office  of  Tue  Surveyor, 
aecomyamed  by  the  tenter's  name  and  addresst  but  correspondents 
u-ho   do   not    wish    their    nanvts    to  be  published  should  also  furnish  a 


"nom  de  plume."  Where  necessary,  copies  of  local  Acts  or  documents 
re/erred  to  should  be  enclosed.  All  explanatory  diagrams  must  be 
drawn  and  lettered  In  BLACK  ink  only,  and  in  such  style  as 
to  be  fit  for  direct  reproduction  —  i.e.,  without  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  we  cannot 
undertake  to  reply  to  queries. 


QUERIES  AM)  REPLIES. 

7/i  oruer  to  avoid  confusion  querists  are  requested  to  use 
distinctive    words   as   noma   de  plume.     The   letter   X,   com- 
binations such   as  X.Y.Z.,   and   words  such   a.'   "  engineer  " 
"surveyor,"  should  never  be  vscd. 


and 


Slaughterhouses. — "  Slaughterhouses  "  write? :  This 
district  i-  a  rural  one.  and  we  have  no  Act.  in  force 
for  these  matters  except  the  Public  Health  Act,  1875, 
and  in  most  of  our  villages  we  have  slaughterhouses 
which  existed  prioa:  to  1875,  but  which  have  never 
been  "registered."  (1)  Being  a  rural  district,  does  the 
Towns  Improvement  Art.  1847,  apply  for  "  Registration 
or  Licensing"  P    <2i  If  so,  have  these  slaughterhouses 

.,  tli-  default  of  the  occupiers  in  not  giving  notice 
jtration,  a  right  to  remain  in  use  ?  (3)  in  fail- 
ing to  "register"  did  their  existence  legally  lapse  as 
slaughterhouses  ?  (4)  Having  remained  in  ua  "un- 
registered" since  the  passing  of  the  1875  Ad.  and  no 
by-laws  in  force,  can  the  rural  district  council  require 
the  occupier  to  he  "registered  or  licensed"?  If  so., 
bow  ?  Or  can  they  still  go  on  unregistered  or  un- 
i  -  (5)  In  a  few  parishes  we  have  had  the 
Local  Government  Board  Unban  Model  Series  of  By- 
laws in  force  since  1888  with  reference  to  slanghti  r- 
houses,  ami  in  the  case  of  the  slaughterhouses  which 
existed  prior  to  1875,  and  for  which  no  application 
for  "registration"  has  ever  been  made.  Where  these 
by-laws  are  in  force  are  thy  deemed  to  he  licensed, 
or  arc  they  in  default  and  liable  to  be  "licensed"  as 
a  new  slaughterhouse,  or  what  is  the  position  ?  (G) 
in  respect  of  the  rural  district  council  granting  a 
slaughtei  a    licence   where   no   by-laws  exist,  if 

>>y  or  eompulsoiily,  if  at  all,  is  the  licence  a 
il  one  to  the  tenant  of  the  slaughterhouse,  or 
is  it  a  licence  for  the  building  indefinitely  ?  (7)  In  re- 
spect of  the  rural  district  council  granting  a.  new 
use  licence  where  the  by-laws  are  in  force, 
j-  the  licence  again  a  personal  one  or  one  for  the 
building  "indefinitely"?  in  any  event,  may  I  point 
out  to  you  the  case  of  Goodwin,  v.  Sale,  King's  Bench 
Division,  of  April  10,  1907,  and  would  this  judgment 
applj  to  mj  district  where  no  by-laws  exist,  or  where 
by-laws  do  exist  ?  if  none  of  the  above  circumstances 
apply,  it  would  appear  that  a  rural  district  council, 
no  by-law-  are  in  force,  have  very  little  jnris- 
m  over  slaughterhouses  at  all. 

(1)  No,  unless  an  Order  of  the  Local  Government  Board 
has  been  made  investing  t lie  rural  district  council  with 
urban  powers  with  respect  to  slaughterhouses.  (2  and  '.<) 
Under  sec.  127  of  the  Act  of  1R47  failure  to  register  subjects 
the  offender  to  a  penalty,  and  to  continuing  daily  penalties 
so  long  as  the  premises  are  use  1  as  a  slaughterhouse  with- 
out having  been  registered.  (4)  If  and  when  urban  powers 
are  obtained  t he  registration  pan  be  enforced  under  the 
foregoing  section.  (5)  From  the  existence  of  these  by-laws 
it  would  appear  that  the  council  has  been  invested  with 
urban  powers,  so  far  as  these  parishes  are  concerned.  Now 
t lie  effect  of  the  1847  Act  is  (a)  that  all  slaughterhouses, 
oid  or  new.  must  lie  registered,  anil  (b)  that  new  slaughter- 
houses must  be  licensed.  "  New  "  means  not  in  use  before 
Ing  of  "the  special  Act."  I71  the  ease  id'  urban 
authorities  the  special  Act  usually  means  the  Public 
Health  Act,  187."..  Hut  in  the  case  of  rural  authorities 
it  appears  to  mean  tbe  date  of  the  Order  uivin^  urban 
Lumley's  "Public  Health  Acts,"  7th  edition, 
p.  394).  A  slaughterhouse,  therefore,  which  was  in  use  at 
tlie  date  of  the  Order  need  not  be  licensed,  but  must  be 
registered.  (6  and  7)  The  licence  is  a  personal  one.  and  not 
one  for  the  building  indefinitely  {Goodwin  v.  Sale,  1907, 
2  K.B.,  278).  Where  no  by-laws  exist,  it  is  probably  because 
urban  powers  have  not  been  obtained,  and  where  such  is 
■    there  is  no  power  either  to  license  1 61 


■n.VTlON  :    l.\    i    !  |  i     .  i  \V.  II." 

two  pi  i\  ies  with  a  dilapidated  open 
ashpit,  which  are  reported   b  of  nui- 

i  ict   to   be  a  nu  :   insuffi- 

ir  the  five  cottages   they   serve.    Tin 
council  Would    ye 

her,  notices  to  the  owm 
ami    subsequent    pro  iken     under 

sec.  36  of  the  Public  Health   Act,   1875?    (1)  Do  the 
words    "with*  eai  fch-closet 

or  privy 

and  c<r,  erii  apply -only  to  numbers 

(quantity),  or  (2)  do  the.-  apply  to  insnfncienc     in 
structure— viz..  open  ashpits  being  without  dd 
coverings,  (3)  or  insufficient  through   dilapidations; 


(4)  Bo  the  words  "  water-closet,  earth-closet  or  privy 
ami  ashpit"  in  the  singular  number  also  bear  a 
plural  signification  ?  Numbers  of  authorities,  I  know, 
act  under  this  section  both  for  increasing  the  number 
of  conveniences  and  for  reconstruct ional  or  conver- 
sion purposes.  I  have,  however,  found  one  case 
where,  on  appeal  being  made  to  the  Local  Govern- 
ment Board,  the  action  of  the  council  was  not  upheld. 
It  is  for  the  local  authority  to  decide,  upon  the  report  of 
their  surveyor,  whether  or  not  the  existing  accommodation 
is  "  sufficient."  If,  after  deciding  that  it  is  not  sufficient, 
they  give  notice  to  the  owner  to  provide  sufficient  accommo- 
dation, and  on  his  failing  to  do  so  execute  the  necessary 
works,  and  take  proceedings  to  recover  the  cost  from  the 
owner,  the  magistrates  cannot  go  into  the  cpuestion  of  suffi- 
ciency (Boyle  v.  Sherborne  I<ocal  Board,  46  J. P.,  675).  It 
would  appear,  therefore,  that  it  is  open  to  the  authority, 
after  properly  considering  the  matter,  to  come  to  the  con- 
clusion that  the  accommodation  is  insufficient  in  any  one  or 
more  of  the  senses  suggested  in  the  query,  subject  to  an 
appeal  to  the  Local  Government  Board. 


Private  Street  Works  Act,  1892:  Chapel. — 
"T.  U.  (.)."  writes:  I  should  be  pleased  to  have  your 
valuable  opinion  on  the  following  matter:  The  Private 
Street  Works  Act,  1892,  is  in  force  in  this  district, 
and  the  council  are  proposing  to  make  rip  a  private 
street  upon  one  side  of  which  abuts  property  belong- 
ing to  chapel  trustees.  (1)  Under  sec.  1.3  of  the  above 
Act  can  the  trustees  claim  exemption  from  private 
street  works  expenses  for  frontage  marked  AB,  com- 
prising the  chapel   X.  land  on  the  south   side  of  it, 


',  ,  SuND/\y    SchooL     ^ 


and  al  o  for  that  part  of  the  Sunday  school  marked 
CD,  which  abut-  on  to  Cue  street  ?  (2)  Will  the  trustees 
liave  to  | '."..    their  share  of  the  cost  of  making  up  the 

i  en    I!  and  C,  which  includes  lecture  hall 

and  minister's  house  ?  (3)  The  chapel  and  Sunday 
school  are  used   Eor  public  religious  worship  only,     If 

ere      ed  Eor  other  than  religions  purposes  would 
mi      ,  Ueei    the   case,   and   have   any   recent  decisions 
<   i   given   bearing  on  this  point  ? 

(1)  The  exemption  provided  for  by  sec.  16  (not  sec.  18) 
extends  only  to  a  church,  chapel,  or  place  appropriated  to 
religious  worship,  which  is,  for  the  time  being,  by  law 
exempt  from  poor  rate.  Churches,  district  churches, 
chapels,  meeting  bouses  or  premises,  or  such  part  thereof 
as  shall  be  exclusively  appropriated  to  religious  worship 
are  exempt  from  poor  rate  by  the  Poor  Bate  Exemption 
Act,  ISTi,  sees.  1  and  2.  In  my  opinion,  therefore  only 
,,  much  of  the  frontage  AB  as  is  co-extensive  with  the 
chapel  itself  is  exempt  from  private  street  works  expenses, 
and  the  Sunday-school  is  not- exempt  unless  it  is  exclusively 
appropriated  to  religious  worship.  (2)  Yes.  (3)  Unless 
used  cclusivelv  for  religious  worship  they  would  not  be 
exempt.  I  do  not  know  of  any  recent  cases,  but  the 
law  is  clear.  : 

By-laws:  "Room  Used  eor  Human  Habitation." 
-"Doubtful  "  writes:  In  this  district  the  by-law  with 
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regard  to  the  height  of  rooms  is  as  follows:  "Every 
person  who  shall  erect  a  new  building,  and  shall  con- 
struct any  room  therein  so  that  it  may  be  used  for 
human  habitation,  shall  comply  with  the  following 
requirements — if  such  room  is  not  intended  to  be  used 
as  a  sleeping-room  he  shall  construct  such  room  so 
that  it  shall  be  not  less,  in  any  part  thereof,  than 
9  ft.  in  height.  If  such  room  is  intended  to  be  used 
as  a  sleeping-room,  and  is  not  an  attic  or  a  room  in 
the  roof  of  such  building,  he  shall  construct  such  room 
so  that  it  shall  be  not  less,  in  any  part  thereof,  than 
Oft.  in  height.  If  such  room  is  intended  to  be  used 
as  a  sleeping-room,  and  is  an  attic  or  room  in  the 
roof  of  such  building,  he  shall  construct  such  room 
so  that  it  shall  be  not  less,  in  any  part,  than  5  ft.  in 
height,  and  so  that  it  shall,  to  the  extent  of  two-thirds 
of  the  superficial  area  of  the  floor,  be  of  a  height  of 
not  less  than  9  ft."  A  gentleman  in  this  town  is  de- 
sirous of  building  a  bathroom  attached  to  his  house, 
but  only  wishes  to  make  the  height  of  the  room  8  ft. 
r  contend  that  the  height  should  be  9ft.  I  shall  be 
glad   of   your   opinion   on   the   subject. 

I  think  it  would  be  a  question  of  fact  whether  the  bath- 
room was  constructed  so  that  it  might  he  used  for  human 
habitation.  As  a  rule  a  bath-room  is  not  so  constructed, 
but  there  may  be  exceptions. 


Bbidgb  ovbb  Railway.— "Ford"  writes:  A  certain 

railway  runs  through  my  district,  and  1  have  re- 
quested the  railway  company  to  metal  the  approaches 
and  roadway  over  one  of  the  bridges  spanning  the 
railway,  hut  the  engineer  to  the  company  writes  deny- 
ing any  liability  to  repair  the  road  over  the  bridge 
and  its  approaches,  saying  that  the  Art  granting 
permission  to  the  company  to  construct  the  railway 
was  passed  in  the  year  18-14 — a  year  before  the  passing 
of  the  Land  Clauses  Ad  of  1845— and  that  they  will 
only  carry  out  such  small  repairs  as  to  protect  the 
bridge  from  damage.  I  presume  the  Act  they  refer 
to  is  the  Railway  Clauses  Consolidation  Act  of  1845. 
Your  opinion  as  to  whether  their  contention  is  right, 
and  if  so,  is  there  any  other  Ael  of  Parliament  that 
we  can  proceed  tinder,  will  he  of  great  assistance 
to  me.  I  presume  we  could  ask  them  for  proof  that 
the  power  to  construct  such  railway  was  given  in 
the  year  mentioned,  if  it  is  material   to  the  ease? 

No  doubt  the  Act  referred  to  is  flip  Railways  Clauses 
Consolidation  Act,  1845.  See  sec.  46.  That  Act,  however, 
only  applies  to  railways  authorised  by  subsequent  Acts. 
The  Railway  Regulation  Act,  1842,  sec.  13,  empowers  (hut 
does  not  compel)  railway  companies  to  carry  highways 
tinder  or  over  their  railways  by  means  of  a  bridge,  hut 
it  does  not  state  by  whom  such  bridge  is  to  lie  repairable. 
There  does  not  appear  to  be  any  other  public  Act  bearing 
on  the  question.  The  company  can  certainly  be  asked 
to  produce  a  copy  of  their  special  Act. 


By-laws:  Plans:  Failure  to  Approve  or  Dis- 
approve within  a  Month. — "M.  E."  writes:  I  i'  an 
urban  authority  fails  to  approve  or  disapprove  of 
plans  submitted  to  them  under  their  by-laws  within 
one  month  in  accordance  with  the  provisions  of 
see.  15*  of  the  Public  Health  Act,  1875,  can  the  plan 
ot  the  intended  work  be  taken  as  approved  ?  II  not, 
what  remedy  has  the  person  submitting  tin-  plan 
against  the  urban  authority  ?  And  also  can  he  proceed 
with  the  intended  works  forthwith  as  if  the  plan 
lias  been  approved  ? 

If  the  plans  and  the  intended  building  are  in  accordance 
with  the  by-laws  the  person  submitting  the  plans  can 
either  proceed  with  his  building  or  apply  for  a  mandamus 
to  the  council  to  approve  the  plans.  But  tbe  omission  to 
approve  or  disapprove  will  not  protect  him  in  the  event 
of  his  building  in  contravention  of  the  by-laws. 


TIDAL  WATERS  AS  A  SOURCE  OF   POWER. 


Private    Street    Works    Act,    1892:     Lighting.— 

"J.  G."  writes:  Where  a.  private  street  has  been  made 
up  hv  the  owners,  can  an  urban  council,  under  sec.  20 
of  the  Private  Street  Works  Act.  require  the  pro- 
vision of  means  for  lighting  before  declaring  it  a 
public  highway  ? 

If  (a)  the  street  is  sewered,  levelled,  paved,  metalled, 
flagged,  channelled,  and  made  good  to  the  satisfaction  of 
the  urban  authority;  and  if  (h)  the  greater  part  in  value 
of  the  owners  of  the  houses  and  land  in  such  street  mate 
application  in  writing,  the  authority  is  bound,  within  three 
months,  to  declare  the  street  to  be  a  highway  repairable 
by  the  inhabitants  at  large.  _  They  cannot  first  require 
the  provision  of  means  of  lighting. 


We  have  to  draw  the  attention  of  querists  to  the 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketches 
obviously  cannot  be  made  use  of,  and  we  should  be 
obliged  if  correspondents  would  therefore  send  only 
carefully- prepared  drawings,  preferably  about  6  in. 
in  width,  and  without  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  risk  of  queries  remaining  unanswered. 


PAPER    AT     THE    SOCIETY    OF    ENGINEERS. 

At  a  meeting  of  the  Society  of  Engineers,  held  on 
Monday  last,  a  paper  on  "  Tidal  Waters  as  a  Source 
of  Power"  was  read  by  Mr.  C.  A.  Battiscombe,  the 
object  of  the  paper  being  to  draw  attention  generally 
to  the  commercial  possibilities  of  hydro-electric 
installations  in  the  British  Isle--,  more  particularly 
with    regard   to   the   use   of  the   tides. 

After  sonic  introductory  remarks  in  reference  to 
tidal  intervals  and  the  range  of  neap  tide-,  the 
author  pointed  out  that  in  this  connection  the  head 
of  water  available  for  actuating  turbines  could  not 
exceed  one-third  of  the  range  of  minimum  tides. 
The  form  of  installation  required  for  a  continuous 
output  of  power  was  then  discussed,  the  chief  objec- 
tions to  twin  installations,  so  placed  that  the  tidal 
interval  at  the  one  wotdd  not  synchronise  with  the 
tidal  interval  at  the  other,  being  pointed  out.  An 
outline  was  given  of  the  arrangements  proposed  for 
the  constant  maintenance  of  a  working  head,  by 
means  of  a  chamber  for  the  turbines,  connected  by 
valves  to  the  tidal  way  and  to  three  reservoirs  in 
which  the  tidal  water  might  he  impounded;  and  to 
this  was  added  a  description  of  tin-  proposal  of 
sequence  of  flow  hetween  the  tidal  way  and  the 
reservoirs. 

It  was  claimed  that  the  utilisation  of  the  tides  for 
power  purposes  presented  few  engineering  difficulties 
as  far  as  principles  were  concerned,  but  that  the 
real  difficulty  laj  in  the  question  of  cost,  and  there- 
fore in  the  choice  of  the  site  ami  in  the  design  of 
the   structural    detail.-. 

The  expenditure  on  commercial  works  that  an 
engineer  was  justified  in  recommending  wa-  sug- 
gested, and  some  explanatory  remarks  were  offered 
in  respect  to  various  items  given  in  the  rough  esti- 
mate and  to  the  principles  governing  the  economical 
capacity  of  a  proposed  installation  for  any  range  of 
tide,  the  rough  estimate  followed  next  and  the 
cost  of  the  Board  of  Trade  unit,  obtained  from  the 
proposed    installation,   was   then   considered    from   the 

I t    of  view  of  supply  and  demand,   both  from   a 

commercial  and  a  municipal  standpoint,  on  the 
basis  of  annual  expenditure  over  a  period  of  fifty 
years.  The  paper  concluded  by  insisting  on  the 
importance  of  regarding  the  supply  of  fuel  as  a 
matter  that  concerned  the  whole  nation:  that  the 
demand  lor  combustible  fuel  was  continually  in- 
creasing, and  that,  coal  being  practically  the  only 
fuel  found  in  England,  it  would,  he  mere  folly  to 
neglect  any  other  available  source  of  energy  by 
which  the  present  rate  of  consumption  of  coal  might 
he  sensibly  reduced.  It  was  submitted  that  not 
only  could  the  tides  he  utilised  as  a  constant  source 
of  (lower,  hut  that,  taken  in  conjunction  with  the 
power,  that  could  he  derived  from  fresh-water  rivers, 
their  utilisation  would  he  a  great  gain  to  the  com- 
merial  and  industrial  interests  of  the  United 
Kingdom. 


Sheffield    Society    of    Architects    and    Surveyors — 

At  the  annual  meeting  of  this  body,  held  at  Sheffield 
University  on  the  1st  inst.,  the  election  of  officers 
resulted  as  follows:  President,  .Mr.  A.  F.  Watson; 
vice-president.  .Mr.  C.  B.  Flockton ;  lion,  treasurer. 
Mr.  R.  W.  Fowler;  lion,  secretary.  Mr.  James  B. 
Wigfull.  ft  was  decided  that  the  following  should 
constitute  the  council:  Messrs.  W.  G.  Buck,  F.  E. 
P.  Edwards.  .1.  R.  Hall,  C.  F.  Innocent.  II.  I.. 
Paterson,  If.  I.  Potter,  C.  S.  Sandford,  E.  Winder. 
and  F.  11.  Wrench.  A  vole  of  thanks  was  accorded 
the  outgoing  president  (Mr.  J.  B.  Mitchell-Withers) 
for  his  services  during  the  past  year.  The  total 
membership  of  the  society  is  now-  117.  as  compared 
with  115  last  year. 

SEA-COAST  EROSION.  For  a  very  complete  and  in- 
expensive library  on  the  cause,  prevention  and  repair 
of  coast  erosion  the  following  three  works  are  recom- 
mended: "Coast  Erosion  and  Foreshore  Protection," 
by  John  S.  Owens,  M.D.,  Assoc. M. Inst. C.E.,  F.R.C.S., 
and  Cerald  0.  Case  (price  7s.  6d..  post  free  7s.  I0d.), 
with  numerous  illustrations  and  diagrams;  "Sea- 
Coast  Erosion  and  Remedial  Works,"  by  R.  C.  Ailanson- 
Winn,  M.Inst. C.E.I,  (price  Is.,  post  free  Is.  1d.);  and 
"  Erosion  of  the  Coast  and  its  Prevention,"  by  F.  W.  S. 
Stanton,  Assoc. M. Inst. C.E.,  F.S.I,  (price  3s.,  post  free 
3s.  2d.),  with  numerous  maps  and  other  illustrations. 
The  publishers  are  the  St.  Bride's  Press,  Limited, 
24  Bride-lane,  Fleet-street,  London,  E.C. 
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ROSYTH  AND  ADJACENT  TOWN  PLANNING  SCHEMES. 


A  brief,  informal  description  has  been  prepared  by 
Mr.  J.  E.  Wilkes,  Assoc. m.inst.c.e.,  the  engineer,  in 
response  to  several  requests  for  information  regarding 
the  above  schemes. 

The  Rosyth  area  is  planned  chiefly  to  accommodate 
the  population  coming  to  the  district  as  a  result  of 
the  establishment  of  a  dockyard  and  naval  base.  The 
incoming  population  is  estimated  at  35,000,  and, 
in  addition,  25,000  men  are  to  be  based  on  the  port. 

As  the  land  is  very  undulating,  it  was  decided  to 
make  an  altitude  survey  of  the  entire  district,  show- 
ing differences  of  level  of  5  ft.  by  contour  lines;  this 
survey  was  made  entirely  by  means  of  the  tacheo- 
meter  to  ensure  exactitude.  On  the  survey  all  streets, 
sewers,  stream  regulations,  &c,  were  designed. 

At  the  outset  negotiations  with  landowners  were 
entered  into,  with  a  view  to  arranging  the  price  of 
building  land;  also  with  a  view  to  securing  the  neces- 
sary land  for  road  widenings,  and  for  contributions 
towards  the  requisite  works.  These  have  terminated 
very  satisfactorily. 

Air.  "Wilkes  points  out  that  for  Rosyth  proper  a 
somewhat  formal  design  has  been  adopted,  the  ground 
here  permitting  this,  adding,  however,  that  he  pre- 
fers, where  possible,  to  follow  the  direct  methods  of 
the  formal  school. 

The  tramways  to  be  provided  are  to  be  double  track, 
with  pressed  steel  sleepers  laid  on  ballast.  No  cast- 
iron  sewer  manhole  or  other  covers  are  to  be  placed 
in  the  carriageways,  which  will  be  for  the  most  part 
of  tarred  stone,  and  subsidiary  sewers  will  be  behind 
the  houses    where  possible. 

Each  building  in  the  sub-centres  is  to  form  part  of 
a  uniform  design,  while  elevations  of  all  buildings  are 
to  be  controlled. 

The  cottages  in  the  workmen's  districts  will  he 
suitably  grouped,  and  must  conform  generally  to  type 
designs.  The  present  building  and  road -making 
regulations  are  to  be  much  modified,  so  as  to  permit 
of  more  economical  construction. 

The  Rosyth  area  is  very  fertile  and  well  wooded. 
It  is  also  well  sheltered  from  the  prevailing  south- 
westerly winds 

Subsidiary  roads  have  been  planned  in  detail  in  the 
Dunfermline  area,  north  of  St.  Margaret's,  in  order 
to  settle  properly  the  main  roads  and  sewers,  which 
alone  will  be  included  in  the  town  plan. 

The  passenger  station  occupies  a  position  well 
between  the  business  and  residential  areas,  and  the 
goods  station  has  been  kept  well  away  for  the  sake 
of  amenity.  The  railway  company's  estimated  cost 
of  these  stations  is  £42,000,  and  they  are  the  subject 
of  a  Bill  now  before  Parliament. 

Street  terminals  have  been  arranged  so  that  each 
serves  as  many  streets  as  possible,  some  doing  duty 
in  nine  directions ;  but  as  regards  the  amenity  of  the 
new  town,  it  is  sufficient,  Mr.  Wilkes  thinks,  to  point 
out  that  Rosyth  is  in  the  Royal  burgh  of  Dunferm- 
line, the  birthplace  of  Mr.  Carnegie,  who  has  en- 
dowed it  with  an  income  of  £40,000  per  annum,  to  be 
spent  in  public  work  of  utility  and  beauty. 

The  whole  of  the  roads  in  North  Queensferry  are 
perforce  on  land  very  hilly  and  broken  up,  but  they 
will  command  beautiful  views  of  the  estuary  of  the 
Forth.  A  new  access  to  North  Queensferry,  to  avoid 
the  somewhat  squalid  district  of  Jamestown,  is  to  be 
provided  by  spanning  the  Great  North-road,  the  low- 
level  railway  and  the  Admiralty  railway  by  a  bridge 
of  100  ft.  span,  which  will  carry  a  road  under  an  exist- 
ing arch  of  the  high-level  railway. 

The  altitude  survey  of  4,600  acres  was  commenced 
in  July,  1012,  and  finished  in  three  months,  in  spile 
of  delay-  caused  by  crops  and  an  abnormally  wet 
ii  and  the  technical  part  of  the  schemes,  in- 
cluding estimates  and  principal  negotiations,  was 
finished  iry,  1913.    This,  Mr.  Wilkes  states, 

sible  only  on  account  of  the  zealous  work  of 
istants,  Messrs.  J.  \V.  Bennett,  C.  W.  X.  Jack, 
YV.    J.    L.    O'Connell,    and  Wm.    L.    Tod,     i     oi    u 

C.E. 


Building  By-laws.  Mr.  G.  Belson  Chilvers,  engi- 
neer and  surveyor  to  the  Oundle,  Northants,  Urban 
District  Council,  will  be  glad  to  receive  cope  oi 
by-laws  as  to  new  buildings  which  have  recently 
received  the  sanction  ol  the  Loral  Government 
P.oard. 


HOUSING  CONFERENCE  AT  NEWCASTLE. 


Under  the  auspices  of  the  National  Housing-  and 
Town  Planning  Council  a  conference  was  held  in 
Newcastle-on-Tyne  last  week  to  consider  the  admini- 
stration of  the  Housing  and  Town  Planning  Act.  1909. 

Mr.  Henry  R.  Aldridge,  secretary  of  the  National 
Housing  and  Town  Planning  Council,  opened  a  dis- 
cussion on  "  The  Practical  Administration  of  the  Town 
Planning  Powers  of  the  1900  Act,  and  the  Preparation 
of  General  Town  Planning  Schemes."  He  explained 
the  scheme  of  town  planning  adopted  by  the  Birming- 
ham City  Council  in  the  Qninton  area.  Other  local 
authorities  were  coming  forward,  and  he  thought  that 
in  the  next  four  or  five  years  they  would  have  150 
of  the  leading  local  authorities  preparing  town  plan- 
ning schemes.  Birmingham  Council  had  laid  down 
that  the  number  of  houses  should  not  exceed  twelve 
per  acre. 

Councillor  David  Adams,  Newcastle,  dealt  with  the 
"  Rehousing  of  the  Dispossessed  and  the  Housing  of 
the  Poorest,"  and  in  doing  so  read  a  report  by  Mr. 
Fletcher  T.  Turton,  deputy  surveyor.  Liverpool,  on 
the  experience  of  that  city  in  this  matter.  Liverpool 
began  its  operations  in  1864.  They  in  Liverpool 
realised  that  it  was  a  question  of  poverty,  and  in 
1896  they  decided  to  build  for  the  identical  people 
turned  out  on  the  spot  where  they  had  been  previously 
living,  and  at  rents  approximating  to  the  rents  paid 
for  their  former  insanitary  houses,  which  averaged 
from  3s.  to  4s.  per  week.  The  result  of  that  policy 
was  that  they  had  2.174  dwellings  containing  a  popu- 
lation of  8  000  odd  people,  every  one  of  whom  had 
been  turned  out  of  an  insanitary  house,  a  cellar  or 
an  overcrowded  house,  and  it  was  chiefly  because 
they  charged  rents  approximating  to  what  these 
people  paid  before  they  were  turned  out  that  the 
corporation  was  losing  £22,000  per  annum. 

Mr.  John  H.  Barlow,  secretary  of  the  Bournville 
Village  Trust,  opened  a  discussion  on  "The  Develop- 
ment of  New  Housing  Areas  on  Town  Planning  Lines, 
with  limitation  of  the  number  of  houses  per  acre  and 
with  especial  reference  to  the  provision  of  cottages 
with  gardens,  to  be  let  at  rents  within  the  means  of 
workinen,"  and  Alderman  D.  H.  W.  Askew  introduced 
the  subject  of  the  housing  question  in  mining  villages 
and  towns. 

It  was  urged  by  Mr.  Davey,  of  the  Northumberland 
Miners'  Association,  that  what  miners  wanted  were 
self-contained-  houses,  not  flats.  If  they  had  a  large 
room  and  scullery  downstairs,  they  wanted  the  latter 
made  so  that  the  people  coidd  not  utilise  it  for  living 
in.  If  the  rents  exceeded  5s.  a  week,  it  would  be 
putting  the  screw  on.  There  were  few  houses  for 
miners  that  contained  baths. 


INSTITUTION  OF  CIVIL  ENGINEERS, 


ELECTION    OF    OFFICERS. 

At  the  annual  general  meeting  of  the  Institution 
of  Civil  Engineers  held  on  Tuesday,  April  29th,  the 
result  of  the  ballot  for  the  election  of  officers  was 
declared  as  follows:  — 

President:  Mr.  Anthony  George  Lyster,  m.eng. 
(London). 

Vice-presidents:  Mr.  Benjamin  Hall  Blyth,  m.a. 
(Edinburgh),  Mr.  John  Strain  (Glasgow),  Mr.  George 
Robert  Jebb  (Birmingham),  Mr.  Alexander  Ross 
(London). 

Other  members  of  council  :  Mr.  John  A.  F.  Aspinall, 
m.eng.  (Liverpool).  Mr.  John  A.  Brodie,  m.eng.  (Liver- 
pool), Mr.  William  B.  Bryan  (London),  Colonel 
R.  E.  B.  Crompton,  cb.  (London),  Mr.  J.  M.  Dobson 
(London),  Sir  Hay  Frederick  Donaldson,  k.c.b. 
(London),  Mr.  E.  P.'.  Ellington  (London),  Mr.  W.  H. 
Ellis  (Sheffield),  Mr.  W.  Ferglison,  m.a.,  u.a.t.  (Austra- 
lasia), Sir  Maurice  Fitzmaurice,  c.m.g.  (London),  Sir 
John  Purser  Griffith  (Dublin),  Mr.  C.  A.  Harrison 
d.sc.  (Newcastle-upon-Tyne),  Mr.  Walter.  Hunter 
(London),  Mr.  Harry  E.  Jones  (London),  Sir  Thomas 
Matthews  (London"),  Mr.  W.  II.  Maw,  LL.D.  (London), 
Air.  ('.  L.  Morgan  (London),  Mr.  Basil  Mott  (London), 
Mr.  A.  M.  Tippett  (South  Africa),  Sir  Philip  Watts, 
k.c.b.  (London),  Mr.  W.  B.  Worthington,  b.sc.  (Derby). 
Mi.  Dugald  Clerk,  f.b.b.  (London),  Mr.  Robert  S. 
Ilk'het  1 1ndia),  Mr.  Edward  Hopkinson.  m.a.,  d.sc. 
(Manchester),  Mr.  Frederick  Palmer,  c.t.e.  (London), 
Mr.  H.  N.  Ruttan  (Canada). 

This  council  will   take  office  on  fcbfi  first  Tuesday  in 

November  nejcl 
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ROAD  SPRING   WATER  COLLECTING   BOX. 


The  value  of  "The  Durie"  road  spring  water  col- 
lecting box  in  situations  where  trouble  is  caused  by 
springs  of  water  rising  in  the  middle  of  roads  is 
pointed  put  in  a  pamphlet  issued  by  the  Phoenix 
Engineering  Company.  Chard.  We  are  given  to  under- 
stand that  these  boxes  have  been  used  with  most 
satisfactory  results  on  roads  where  there  is  a  large 
amount  of  heavy  traffic. 

When  the   spring  is   located  a  hole   is   dug  in  the 


"  The  Durie  "  Eoad  Spring  Water  Collecting  Box. 

road  and  one  of  the  boxes,  which  is  perforated  on 
four  sides,  is  placed  in  the  hole  and  connected  to 
the  gutter  at  the  side  of  the  road  by  means  of  a  pipe. 
Stones  are  placed  round  the  box  to  act  as  a  filter, 
to  prevent  dirt  getting  into  it.  These  stones  are  re- 
duced in  size  as  they  are  placed  further  away  from 
the  box.  The  road  is  then  made  up  as  usual,  after 
which  it  will  be  found  that  it  will  keep  dry,  and  that 
the  water  will  be  carried  into  the  gutter. 


Studentships  for  Heating  Engineers. — The  Insti- 
tution of  Heating  and  Ventilating  Engineers  have 
founded  two  studentships  tenable  in  the  Faculty  of 
Engineering  at  University  College,  London,  and  an 
award  in  connection  with  these  will  be  made  in  June 
next.  Each  studentship  is  of  the  annual  value  of 
£50,  in  addition  to  the  college  fees,  and  is  tenable 
in  the  first  instance  for  one  year,  being  renewable  for 
a  second,  and  under  exceptional  circumstances  foi 
a  third  year,  subject  to  satisfactory  work.  Full 
particulars  of  the  method  of  election  and  conditions 
of  tenure  may  be  obtained  on  application  to  the 
secretary  of  the  college,  Mr.  Walter  W.  Seton. 


ROYAL  SANITARY  INSTITUTE. 


A  sessional  meeting  of  the  institute  will  be  held  at 
90  Buckingham  Palace-road  on  Tuesday,  May  20th, 
when  an  address  on  "London's  Water  Supply"  will 
be  delivered  by  Mr.  E.  B.  Barnard,  j.p.,  m.a.,  chair- 
man, Metropolitan  Water  Board.  The  chair  will  be 
taken  at  7.30  p.m.  by  Sir  Alexander  Binnie. 
m.inst.c.e.,  vice-president. 

On  Wednesday,  May  21st,  a  visit  will  be  made  to 
the  King  George  Reservoir,  Chingford. 

PROVINCIAL    SESSIONAL    MEETING,    CHESTER. 

A  sessional  meeting  will  be  held  on  Friday,  May 
30th,  in  the  council  chamber,  Town  Hall,  Chester,  at 
7.30  p.m.,  when  a  discussion  will  take  place  on 
"  Modern  Methods  for  the  Purification  and  Softening 
of  Water  Supplies,"  to  be  opened  by  Mr.  Joseph 
Parry,  m.inst.c.e.,  chief  engineer,  Liverpool  Corpora- 
tion waterworks. 

It  is  hoped  that  the  following,  among  others,  will 
take  part  in  the  discussion:  Prof.  J.  Radcliffe, 
m.sc.tech.,  Municipal  School  of  Technology,  Man- 
chester; Messrs.  W.  Matthews  Jones,  m.inst.c.m.e., 
city  surveyor  and  engineer,  Chester ;  Coard  S.  Pain, 
assoc. inst. c.e.,  f.s.i. ,  Liverpool;  F.  Storr,  m.inst.w.e., 
water  engineer,  Wrexham,  and  James  Wilding,  f.s.i., 
surveyor  and  water  engineer,  Runcorn. 

The"  chair  will  be  taken  by  Mr.  H.  Percy  Boulnois, 
m.inst.c.e.,  chairman  of  council  of  the  institute. 

On  the  following  morning  an  inspection  will  be 
made  of  the  Permutit  softening  plant  at  the  West 
Cheshire  WTater  Company's  pumping  station  (Hooton). 
The  visit  to  these  works,  it  is  expected,  will  take  about 
two  hours  and  a-half.  Chester  waterworks  will  be 
visited  in  the  afternoon. 

E.   White  Wallis, 

Secretary. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.  R.  J.   Thomas,   m.inst.c.e. 
County   Surveyor,  Buckinghamshire. 


SCOTTISH    MEETINC. 

A   meeting  of  the   institution   will   be   held   in   the 
Scottish  District  at  Dundee  on  June  6th  and   7th. 
ROCHDALE   MEETINC. 
A  meeting  of  the  institution  in  the  North-Western 
District    will     he    held    at    Rochdale    on    June     14th 
(Saturday). 

LEEK    MEETINC. 
A   meeting  of  the  institution  in  the  West-Midland 
District  will  be  held  at  Leek  on  June  28th  (Saturday). 
ANNUAL  MEETINC. 
The    annual    meeting    of    the    institution    will    he 
held  from  July  16th-19th. 

Thomas  Cole, 
92  Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President — Mr.    Frank   Latham,    m.inst.c.e.i.,    f.s.e., 
Borough   Engineer   and   Surveyor,   Penzance. 


NORTHERN    DISTRICT    MEETINC    AT    NEWCASTLE. 

A  meeting  of  the  Northern  district- of  the  institu- 
tion was  held  at  Newcastle  on  Saturday,  April  26th. 
Mr.  J.  W.  Moncur,  chairman  of  the  district,  pre- 
sided, and  others  present  included  Messrs.  J.  Davi- 
son (Morpeth).  Geo.  Symon  (Blaydon),  Lionel 
Simpson  (Barnard  Castle),  John  W.  Holbrook 
(Houghton-le-Spring),  W.  J.  Coulson  (Cramlington). 
H.  G.  Kaines  (Durham),  G.  W.  Ayton  (Chester-le- 
Street),  Leonard  Tait  (Morpeth),  W.  Finch  (Cumber- 
land), and  John  Robinson,  honorary  district  sec- 
retary. 

'I'll.'  following  dates  were  fixed  for  meetings  during 
the  summer,  the  arrangements  of  the  programmes 
being  left  in  the  hands  of  the  chairman,  district 
secretary,  and  local  surveyor  in  each  case:  May  31st. 
Middlesbrough;  June  23rd-28th,  International  Road 
Congress  in  London;  July  12th,  Middleton-in-Tees- 
dale  ;  August  23rd,  Carlisle;  September  28th,  Chester- 
le-Street. 

It  was  agreed  to  recommend  members  to  charge 
third-class  railway  fare  and  one  guinea  per  day  ex- 
penses for  the  time  that  they  are  in  London  attend- 
ing the  International  Road  Congress.  The  district 
secretary  was  asked  to  write  to  Mr.  Wyand  sug- 
gesting that  it  would  be  advisable  to  call  the  council 
meeting  for  earlier  in  the  week  than  Saturday,  June 
28th,  as  many  surveyors  attending  the  rongre-s 
would  not  stay  throughout  the  whole  week. 
COUNCIL   MEETINC. 

At  a  meeting  of  the  council  held  in  London  on 
April  30th  the  following  applicants  were  recom- 
mended  for   admission:  — 

To  Membership:  Messrs.  J.  W.  Thomas,  surveyor 
to  the  Gwyrfai  Rural  District  Council;  G.  II. 
Buckett,  borough  engineer's  office,  Lambeth ;  and 
S.  J.  Higgs,   dock  engineer's  office,   Grimsby. 

To  Associate  Membership:  Mr.  J.  T.  James, county 
surveyor's  office,   Hereford. 

Transfer  to  Membership:  Air.  F.  A.  Moore,  borough 
engineer's  office,   Wolverhampton. 

(Under  the  new  by-laws  these  elections  will  be 
ratified  at  the  next  council  meeting  if  no  written 
objections   are   lodged   within    fourteen    days.) 

Elected  to  Studentship:  Mr.  J.  R.  Evans,  trwn 
engineer's    office,    Swadlincote. 

New  Members,  &c. — From  the  applicants  recom- 
mended for  admission  at  the  last  meeting  three 
members  and  three  associate  members  were  elected. 

Examinations. — The    report    of    the    Examination 
Board  was  received  and  adopted,   the   arrangements 
made  to  hold  the  examination  at  the  council  offices 
on  May  16th  and  17th  being  approved. 
VISIT   TO   CHINCF0RD. 

A  visit  will  be  paid  to  the  works  of  the  Metropolitan 
Water  Board  at  Chingford  and  Enfield  Lock  on 
May  14th. 

Programme. 
12.30  p.m.— Meet  at  Liverpool-street  Station  (G.E.R.), 

Continental  booking  hall. 
12.50  p.m. — Train  leaves  for  Enfield  Lock   Station. 
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1.26  p.m. — Train   arrives  at  Enfield   Lock   Station. 

1.35. p.m.— Leave  Enfield  Lock  Station  and  proceed  to 
pumping  station. 

1.50  p.m.— Arrive    at    pumping    station    and    proceed 

thence   on   round   of  visits   kindly   arranged 

by  Mr.  William  B.  Bryan,  m.inst.c.e..  chief 

engineer  to  the  Metropolitan  Water  Board. 

NORTH-WESTERN   DISTRICT. 

A  North-Western  District  meeting  will  ho  held  at 

the    rown   Hall,   Salford,  on   Saturday,    May   31st. 

Programme. 
1.30   p.m. — District    business   meeting. 
2  p.m. — Paper,  "The  Sewage  Sludge  Problem  and  its 
Solution."    by    Dr.    Grossman,    m.a..    f.i.c, 
to  lie  presented   tor  discussion. 
4  p.m. — Council  meeting. 

B.  Wyand, 

Si  <  retort/. 
39  Victoria-street.  S.W. 
May  1.  1913. 


INSTITUTION   OF  WATER   ENGINEERS. 


EIGHTEENTH     SUMMER     CENERAL     MEETING. 

The  eighteenth  summer  general  meeting  of  the 
Institution  of  Water  Engineers  will  he  held  at  Wake- 
field on  Thursday.  Friday  and  Saturday,  .June  5th, 
6th  and  7th,  under  the  presidency  of  Mr.  C.  Clemesha 
Smith,  m.inst.c.e.,  corporation  waterworks  engineer. 

By  kind  permission  of  the  mayor  and  corporation 
the  meetings  will  be  held  in  the  town  hall,  and  at 
the  opening  of  the  proceedings  on  Thursday  the 
institution  will  he  welcomed  to  Wakefield  by  his 
worship  the   mayor   (Councillor    Edwin    Lodge   Hirst, 

J.F.h 

Ladies  will  he  cordially  welcomed  at  the  meetings 
and  visits. 

The  programme  will  include  the  presentation  of 
premiums  awarded  by  the  council  for  papers  pre- 
sented during  the  year  1912. 

PAPERS      ANT)     COMMUNICATIONS. 

The    following     papers    have    been     promised     For 

reading  and  discussion  at  this  meeting,  and  advance 
copies  will  in'  ,-ent  out  as  soon  as  printed  to  mem- 
bers who  signify  their  intention  of  attending  the 
meeting. 

(1)  "The  Valuation  of  Water  'Undertakings  on 
Transfer  to  Local  Authorities,"  by  E.  J.  Silcock, 
M.INST.C.E.  (held  over   from  winter  meeting). 

(21  "The  Water  Supply  of  Jersey."  by  Allied  .1 . 
Jenkins,    assoc. m.inst.c.e. 

(3)  "Animal  Growths  in  Water  Pipes."  by  Samuel 
C.    I  fiapman.   m.inst.c.e. 

(4)  "Reservoir  Storage  in  Relation  to  Stream  Flow," 
by  W.  J.  E.  Binnie.  m.inst.c.e.,  p.g.s.,  b.a.(cantab.), 
and   Herbert   Lapworth,    d.sc,    m.inst.c.e.,    p.g.s. 

The  president-elect  (Mi-.  C.  Clemesha  Smith)  will 
deliver  his  presidential  address  on  Thursday,  June 
5th,  and  will  also  supply  an  illustrated  description 
of  the  Wakefield  waterworks,  which  will  be  circu- 
lated  among   those    present   at  the   meeting. 

A  lecture  on  "The  Underground  Waters  of  the 
Lowei'  Calder "  will  be  delivered  by  Prof.  Percy 
Kendall,   F.G.S. 

VISITS     tii     works. 

On   [Thursday    afternoon,   June   5th,   visits    will    he 
made  to  the    Kirkhamgate   filtration    works   and   (he 
Ardsley  n    i  i    oil  of  the  Wakefield  Corporation  water- 
On    Friday,   June   6th,   visit,-    will    be    mule    to   the 
Green  Withens  and    Ringstone  reservoirs  (Rishworth 
I  of    the    Wakefield    Corporation     waterworks, 

and  to  the  works  of  Messrs.  J.  Blakeborough  & 
Sons.  ;d  Brighouse. 

sin   I  \  I.     I- 1   M  TIONS. 

The   annual    dinner   will    fie   held    in    the    banquet 
chamber  oi   the  town   hall  on    Friday  evening,  June 
6th,    when    the    Mayor   of    Wakefield    and   other   dis- 
tinguished   L'n.'-t-    will    he    entertained    by    the    n   ti 
tution. 

On   Thur  d;i;    evening,  June  5th,   there    will    fie   a 
reception    at    the    town    hall    on    behalf    of    I !  e    •  <> 
poration  o)   Wakefield. 

On    Friday,   June  (,tfi.    luncheon    will    fie    pri 
by  the  Water  Committee  of  the  corporation,  and  on 
Thursday    and    Friday    afternoons    tea    will    l><-    i  ro- 
•  ided    (\,\    invitation)    tor   those   taking    pari    in    'fie 
arranged  tor  those  da 

PEE!  J    Oj:i  i  i  ri  n 

20  Victoria-street,  S.W.  Secretary. 


APPOINTMENTS  VACANT. 


Official   and   similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w  II   ba    njerted  in   the  following  day's  ie»ue,  tmi  (hint 

res,onstble  for  tneir  despatch  are  recommended  to  arrange  that  the;/ 
mall  reach  Taj  Sduvktok  uffl.ee  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  ad  ertisements 
may,  in  cases  of  emergency  onlt/,  be  telephoned  (No.  1359  Rolborn), 
tubject  to  later  confirmation  by  letter. 


SURVEYOR'S  CLERK.— May  9th.— Esher  and  the 
Dittons  Urban  District  Council.  £65 — '£85  per  annum. 
—Mr.  John  T.  Metcalf,  clerk. 

ASSISTANT  HIGHWAY  SURVEYOR.— May  10th.— 

Settle  Rural  District  Council.  £60  per  annum. — Mr. 
T.  E.  Pearson,  clerk. 

BOROUGH  SURVEYOR'S  ASSISTANT.— May  10th. 
— Paddington  Borough  Council.  £180— £250.— Mr. 
Arthur  W.  J.  Russel,  town  clerk. 

CLERK  OF  WORKS.— May  12th.— Corporation  of 
Aberavon.  £2  10s.  per  week. — Mr.  M.  Tennant,  town 
clerk. 

SECOND-CLASS  CLERK  (Surveyor's  Department). 
— May  13th. — Leyton  Urban  District  Council.  £120— 
£150. — Mi-.  E.  H.   Essex,  engineer  and  surveyor. 

BUILDINGS  SURVEYOR.-AIay  13th.— Shoebury- 
ness  Uifian  District  Council.  £125  per  annum. — Mr. 
F.  Gregson,  clerk. 

SURVEYOR'S  CLERICAL  ASSISTANT.— May  13th. 
— Cirencester  Urban  District  Council.  —  Surveyor, 
Council  Chambers,  Cirencester. 

JUNIOR  ENGINEERING  ASSISTANT.— May  14th. 
-For  a  county  borough  surveyor  in  the  Midlands. 
C7r>  per  annum.— Tub  Surveyor,  24  Bride-lane,  Fleet- 
street,  London,  E.( !. 

TEMPOR  \P.Y  ASSISTANT.— May  14th.— Corpora- 
tion of  Co'ne.  £85  per  annum. -Air.  Alt'.  Varley, 
town  clerk. 

WATER  ENGINEER.— May  15th.— Corporation  of 
Sheffield-  Air.  R.  M.  Prescott,  town  clerk. 

CLERK  OF  WORKS.  —  May  15th.  —  Ashby-de-la- 
Zouch  Rural  District  Council.  £3  per  week.— Mr.  G. 
Farmer,  clerk. 

ASSISTANT  ENGINEER.— May  15th.— Board  of 
Trustees  for  the  Improvement  of  Calcutta.  500 — 700 
rupees  per  mensem. — Mr.  C.  H.  Bompas,  chairman, 
5  Clive-street,  Calcutta. 

SECOND  ASSISTANT  SURVEYOR.— May  15th.— 
Heston  and  Isleworth  Urban  District  Council.  £90 — 
£120.— Mr.  J.  G.  Carey,  engineer  and  surveyor, 
Council  House,  Hounslow. 

ROAD  SURVEYOR.— May  17th.— Carrick  District 
Committee,  County  of  Ayr.  £300  per  annum. — Mr.  P. 
Paterson,  district  clerk,  Maybole. 

QUANTITY  SURVEYOR.— May  17th.— Education 
Committee  of  the  Monmouth  County  Council.  £160— 
£200. — Mr.  C.  Dauncey,  secretary.  County  Council 
Offices.  Newport  (Alon.). 

INSPECTOR  OF  NUISANCES.— May  19«i.— Cor- 
poration of  Chester.  £150— £200.— Mr.  J.  H.  Dickson, 
town  clerk. 

SEWAGE  FARM  MANAGER.— May  21st,— Wanstsid 
Urban  District  Council.  £120— £150.— Air.  Bruce 
Blewitt,  clerk. 

BOROUGH  ENGINEER'S  CLERK.-  May  21st.— 
Corporation  of  Stockton-on-Tees. — Mr.  M.  H.  Sykes, 
borough  engineer. 

CLERK  OF  WORKS.— May  28th.— Repton  Rural 
District  Council. — Mr.  C.  F.  Chamherlin,  clerk.  Union 
( iffices,   Burton-on-Trent. 

BUILDING  ENGINEER.— June  6th- -25th.— Muni- 
cipality of  Rangoon.  600—800  rupees  per  mensem.— 
The  Secretary,  Rangoon  Municipality,  Burmah.  The 
latest  dale  ot  despatch  of  letters  to  reach  Rangoon  fiy 
June  25th  is  fiy  the  Indian  mail  leaving  London  oh 
J  Line  6th. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4,30  p.m.  on 
Thursdays  will  be  inserted  In  the  following:  day's  issue,  but  those 
retronsibU  for  thnr  despatch  are  recommended  to  arranqe.  that  they 
shall  reach  Thi  Svkvkyi.k  office  by  noon  on  Wednesdays  to  ensure 
(heir  inclusion  in  tie  weekly  list  of  summaries.  Such  adrcrliscments 
may,  in  cases  of  emergency  only,  be  teUi  honed  (No.  1359  llolborn), 
wbjtet  to  later  eonfirm.it wn  by  letter. 


CI1EPP1NG  WYCOMBE.— September  1st.— Designs 

for  town-planning  the  borough  and    an    area    imme- 
diately  adjoining.       Premiums,    £25,    £10    and     £5. 
Mr.     T.     J.     Rushlirooke,     borough     surveyor,     High 
Wycombe. 


\l  v>   9,  L918. 


AND    COUNTY    ENGINEER. 


753 


MONAGHAN.— No  date.— Plans  for  the  conversion 
of  barracks  into  working-class  dwellings,  for  the 
urban  district  council.  Cost  of  scheme  not  1o  exceed 
e4,000.— Mr.  P.   MacGeough,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Offlolal  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  In  the  following  day's  issue,  but  those 
reasonable  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Survktok  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  lint  of  summaries.  Such  adcerlisementi 
may,  in  canes  of  emergency  only,  be  telephoned  (No.  1359  Holborn), 
subject  to  later  confirmation  by  letter. 


Buildings.  v 

MALDENS  AND  COOMBE.— May  10th.— For  the 
erection  of  boundary  walls,  piers  and  gates,  and  the 
construction  of  surface-water  drainage,  for  the  urban 
district  council. — Mr  R.  H.  Jeffes,  engineer  and  sur- 
veyor. 

LEEDS.— May  10th— 24th.— For  the  erection  of  a 
tramway  shed  and  other  buildings,  for  the  corpora- 
tion.—Messrs.  Connon  &  Chorley,  16  Park-place. 

CORNWALL— May  12th.— For  improvements  to  a 
public  school,  for  the  Education  Committee. — Mr. 
Sampson   Hill,   architect,    Green-lane,   Redruth. 

ALSAGER.— May  13th.— For  the  boring  and  lining 
of  Borehole  No.  2  in  connection  with  the  Oak  Farm 
water  supply,  for  the  urban  district  council. — Mr. 
John  J.  Nelson,  clerk. 

LEIGH  (Lanes).— May  13th.— For  the  erection  of 
100  cottages,  for  the  corporation. — 'Borough  Engineer. 

TEDDINGTON.— May  13th.— For  the  erection  of 
corrugated  iron  and  steel  cart  shed,  for  the  urban 
district  council. — Mr.   M.   Hainsworth,   surveyor. 

LARNE.— May  14th.— For  building  twelve  single 
and  three  double  labourers'  cottage-,  for  the  rural 
district  council. — Mr.  S.  M.  Wallace,  clerk. 

EAST  RIDING.— May  14th.— For  the  repair  an, I 
partial  rebuilding  of  a  stone  bridge,  for  the  county 
council.— Mr.  John  Bickersteth,  clerk.  County  Hall, 
Beverley. 

WILTS.— May  14th.  For  alterations  and  addition 
to  secondary  school,  for  t he  county  council.-  Countj 
Surveyor,  Trowbridge. 

NEWCASTLE-ON-TYNE.— May  14th.  — For  the 
erection  of  a  bowling  green  shelter,  for  the  corpora- 
tion.— City  Engineer. 

HASLINGDEN.— May  14th.— For  the  erection  of  a 
school,  for  the  corporation.— Mr.  J.  S.  Green,  borough 
surveyor. 

RISHTON.— May  15th.— For  the  erection  of  fifteen 
cottages,  for  the  urban  district  council.  — Mr.  .1 . 
Parker,   architect,   112  High-street. 

CHELMSFORD.— May  15th.— For  the  erection  oi 
stables,  for  the  corporation. — Borough   Engineer. 

RHONDDA.— May  16th.— For  the  erection  of  a 
school,  for  the  urban  district  council. — Mr.  Jacob 
Rees,  architect,  Hillside  Cottage,  Pentre. 

LANARK.— May  17th.— For  extensions  of  the 
Middle  Ward  hospital,  for  the  county  council. — Mr. 
\V.  E.  Whyte,  district  clerk,  Hamilton. 

HUDDERSFIELD.— May  17th.— For  additions  to 
council  school,  for  the  Education  Committee.— Mr. 
K.   F.  Campbell,   borough  engineer  and  surveyor. 

ST.  HELENS.— May  19th.— For  alterations*  at  a 
school,  for  the  Education  Committee. — Messrs.  Biram 
&  Fletcher,  architects,  George-street. 

MONMOUTH.— May  19th.— For  the  erection  of  a 
school,  for  the  Education  Committee. — Mr.  J.  Bain, 
County  Council   Offices,  Newport. 

LEEDS.— May  19th.— For  the  erection  of  an 
economiser  chamber  at  generating  station,  for  the 
corporation. — 1    Whitehall-road,   Leeds. 

CHESHIRE.— May  19th.— For  alterations  and 
additions  to  an  asylum,  for  the  county  council. — 
Mr.  H.  Beswick,  county  architect,  Newgate-street, 
Chester. 

DURHAM.— May  20th.— For  the  erection  of  a 
cookery  centre  and  other  works,  for  the  county 
council. — Mr.  W.  Rushworth,   Shire  Hall,   Durham. 

KINSALE.— May  21st.— For  the  erection  of  cot- 
tages, for  the  rural  district  council. — Mr.  J.  Murphy, 
clerk. 

HAMPSHIRE.— May  21st.— For  the  erection  of  a 
school,  for  the  county  council. — Mr.  A.  L.  Roberts, 
architect,  The  Castle,  Winchester. 


BIRMINGHAM.— May  22nd.— For  extensions  to 
sanatoria,  for  the  corporation.— Mr.  J.  Keyte,  clerk 
in   the   Public   Health   Committee,   Council   House. 

HULL.— -May  22nd.— For  alterations  and  additions 
to  a  council  school,  for  the  corporation.— Mr.  J.  H. 
Hirst,  city  architect,  Guildhall. 

CHESTERFIELD.— May  24th.— For  the  erection  of 
a  filter-house  and  valve-house,  for  the  rural  district 
council.— Mr.   G.  Frith,  waterworks  engineer. 

SOUTHMOLTON.— May  24th.— For  the  erection  of 
ten  cottages,  for  the  corporation.  — Mr.  H.  C.  E. 
Rayner,  borough  surveyor. 

BUCKS.— May  26th.— For  alterations  to  police 
court  and  erection  of  police  cottage,  for  the  Standing 
Joint  Committee.— Mr.  R.  J.  Thomas,  county  sur- 
veyor,  County   Hall,   Aylesbury. 

MIDDLESEX.— June  6th.— For  extensions  to  the 
Napsbury  Asylum,  including  additional  accommo- 
dation for  female  staff,  residence  for  an  assistant 
medical  officer,  and  alterations  and  additions  to  the 
upholsterer's  shop,  for  the  Sub-committee  of  Visitors. 
—Mr.  Henry  G.  Armour,  clerk,  Napsbury  Asylum, 
St.  Albans. 

HERTS.— June  27th.— For  the  construction  of  a 
bridge,  for  the  county  council.— Mr.  Urban  A.  Smith, 
Hatfield. 

Iron  and  Steel. 

DUNDEE.— May  12th.— For  the  supply  of  cast- 
iron  pipes,  for  the  Water  Commissioners.  —  Mr. 
George  Baxter,  engineer  and  manager,  93  Commer- 
cial-street. 

BIRMINGHAM.— May  15th.— For  the  construction 
of  a  cast-iron  lined  well  and  the  sinking  of  a  bore- 
hole, for  the  corporation. — Mr.  J.  Cox,  superinten- 
dent engineer,   Baths  Department,  Kent-street. 

BELFAST.— May  19th.— For  the  supply  of  a  circu- 
lating water  pump,  for  the  corporation.— Mr.  T.  W. 
Bloxham,  city  electrical  engineer,  East  Bridge-street. 

LEEDS.— May  19th.— For  the  extension  of  an 
engine-room  flooring,  for  the  corporation.-  Mr.  C. 
Nelson    Hefford,    I    Whitehall-road,   Leeds. 

BIDEFORD.— May  21st.— For  the  extension  of  the 
water  supply,  for  the  corporation.— Mr.  W.  O.  Seldon, 
town  clerk. 

STOKE-ON-TRENT. -May  31st.— For  the  supply 
oi  cast-iron  work  for  storm-water  drainage  scheme, 
for  the  corporation.  Mr.  A.  Burton,  borough  sur- 
veyor. 

Roads. 

CLEETHORPES.— May  10th.— For  making  up  a 
road,  for  the  urban  district  council. — Mr.  C.  H. 
Waithman,  surveyor. 

LEEDS.— May  12th.— For  making  up  tar-macadam 
carriageways  and  asphalt  footways,  for  the  corporation. 
—City  Engineer. 

FAREHAM.— May  12th.— For  the  supply  of  granite, 
basalt,  or  other  hard  stone,  for  the  rural  district  coun- 
cil.— Mr.  J.  F.  Whitear,  surveyor. 

SALCOMBE.— May  13th.— For  the  supply  of  broken 
blue  Elvan  stone,  broken  limestone,  blue  Elvan  chip- 
pings  and  limestone  chippings,  for  the  urban  district 
council. — Mr.  G.  I.  Holmes,  surveyor,  74  Fore-street. 

ROCHDALE.— May  14th.— For  work  of  making  up 
and  sewering,  for  the  corporation. — Borough  Surveyor. 

BRIGG.— May  14th.— For  the  supply  of  300  tons  of 
granite,  for  the  urban  district  council. — Mr.  G.  S. 
Sowter,  clerk. 

DURHAM.— May  14th.— For  making  up  a  highway. 
for  the  rural  district  council. — Mr.  Geo.  Gregson,  sur- 
veyor. 

ENFIELD.— May  14th.— For  the  making  up  of 
private  streets,  for  the  urban  district  council.— Mr. 
T.  W.  Scott^  clerk. 

HOUNSLOW.— May  15th.— For  making  up  two 
streets,  for  the  urban  district  council. — Mr.  J.  G.  Carey, 
engineer  and  surveyor. 

ENFIELD. — May  15th. — For  providing  and  laying 
about  8,000  yds.  super,  of  artificial  stone  paving,  for 
the  urban  district  council. — Mr.  T.   W.   Scott,  clerk. 

ABERDEEN.— May  15th.— For  road  improvement 
works,  for  the  county  council. — Mr.  A.  Blacklaw,  dis- 
trict clerk,   189  Union-street,   Aberdeen. 

CHELMSFORD.— May  15th.— For  surfacing  portions 
of  High-street,  Moulsham-street  and  Springfield-road, 
containing  about  9,000  sq.  yds.,  with  tar-macadam  or 
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other  bituminous   materials,   for    the    corporation.— 
Borough  Engineer. 

PRESTON.— May  16th.— For  making  good  certain 
streets,  for  the  corporation.— Borough  Surveyor. 

DORSET.— May  17th.— For  tar-spraying  130,000  yds. 
super,  during  the  coming  season,  for  the  county  coun- 
cil.—Mr.  W.  T.  Fletchers  county  surveyor,  Coiinty 
Offices,  Dorchester. 

PEMBROKE  (co.  Dublin).— May  19th.— For  laying 
asphalt  or  other  kindred  material  in  three  roads, 
for  the  urban  district  council.— .Mr.  .) .  C.  .Manly, 
clerk. 

STOCKTON-ON-TEES. --May  19th.— For  levelling 
and  paving  several  streets,  for  the  corporation.— Mr. 
Arthur  B.  Crosby,  town  clerk. 

WHITLEY  AND  MONKSEATON.— May  I96h.— For 
making-up  work  in  certain  streets,  for  the  urban  dis- 
trict council.— ilr.  Augustus  Whitehorn,  60  Saville- 
street,  North  Shields. 

BRIGHTON.— May  2oth.— For  the  supply  ol  broken 
granite,  for  the  corporation^-  Mr.  11.  Talbot,  town 
clerk. 

BUNGAY.— May  21st.— For  the  supply  of  2-in. 
granite,  for  the  urban  districl  council.— Mr.  P.  J. 
Sprake,  clerk. 

WOODHALL  SPA.— May  21st.— For  laying  Lime- 
stone tar-macadam  and  tar  painting  and  spraying, 
for  the  urban  district  council.— Mr.  E.  E.  T.  Bolton, 
surveyor. 

STOWMARKET.— May  23rd.— For  the  supply  of 
broken  granite,  for  the  urban  district  council  Mr 
P.   C.   G.  Hayward,  clerk. 

NORTH  WALSHAM.— May  24th.— For  the  supply 
of  granite,  tar,  and  road  rolling,  for  the  urban  dis- 
trict council.— Mr.  J.  W.  Stevens,  surveyor. 

AXBRTDGE.— May  24th.— For  the  supply  ol  000 
tons  of  granite  or  basalt  macadam  and  chippings,  for 
the  rural  district  council.— Mr.  J.  Knight  Dunster, 
district  surveyor,  Winscombe,  Somerset. 

RUNCORN.— May  26th.— For  laying  tar-macadam 
in  certain  streets,  for  the  rural  district,  council.— Mr. 
R  Garnett,  Sankey-street,  Warrington. 

LONDON.— May    20th.— For    road    construction    at 
Nbrbury,  for  the  county  council. -The  clerk.  Spring- 
lens. 

BURNLEY.— June  2nd.— For   work  of    road    recon- 
struction,  for    the    rural    district    council.     Mr.     II 
Pritchard,  engineer. 

Sanitary. 

NEATH.— May  13th.— For  the  construction  of  storm- 
water  sewers  and  manholes,  for  I  he  rural  districl 
council.— Mr.  D.  M.  Davies,  engineer. 

GRIMSBY.— May    13th.— For    the    construction    oi 
300yds.  of  sewers,  for  the  rural  districl  council       Mi 
A.  Hobson,  surveyor  and  engineer. 

ROCHDALE.— May   nth.— For  the  construction   of 
earthenware   pipe   sewers   and   manholes,   for   the   col- 
on.   Mr.   W.   H.   Hickson,   town  clerk. 

DENTON.— May  14lh.— For  the  construction  of 
brick  and  stoneware  pipe  sewers,  for  the  urban  dis- 
trict council.— Mr.  William  Richards,  clerk. 

OLDHAM.— May  14th.— For  the  supply  of  six 
rotating  sprinklers,  for  the  corporation . — Mr.  J.  H. 
Hallsworth.  town  clerk. 

WOOD     GREEN.— May     14th.— For     constructing 
ice-water    sewer,     culverting,     and     laying     out 
gardens,  for  the  urban  district  council.— Engineer  and 
Surveyor. 

BLACKPOOL.— May  15th.— For  the  construction  of 
an  underground  public  convenience,  for  the  corpora- 
tion. Mr.  John  8.  Brodie,  borough  i  ugineer  and  sur- 
veyor. 

ASHBY-DE-LA-ZOUCH.— May  15th.— For  con 
ing   sewers,  manholes  and   ventilators,   for  the   rural 
district     council.— Mr.     T.     I.     McCarthy,     Central 
Chambers,  Coalville,  near  Leicester. 

KIRKCALDY.— May  16th.— For  work 
for  the  corporation.— Burgh  Surveyor. 

LYMINGTON.— May  17th.— For  the  construction  ol 
main  intercepting  sewers,  manhol         torm  overflows, 

reen  chamber,  and  alterations  and  additions  to  the 
ting  low-level  pumping  station,  for  the  corpora- 
tion.— Mr.   J.   Davis   Rawlins,   town  clerk. 

LYMINGTON.  — May  J7th.  —  For  repairing  and 
cleanBing  the  sewer  outfall,  for  the  corporation.— Mr. 
J.  Davis  Rawlins,  town  clerk. 


LYTHAM—  May  19th.— For  the  construction  of  a 
30-in.  concrete  and  cast-iron  main  sewers  and  storage 
culvert,  for  the  urban  district  council. — Mr.  A.  J. 
Price,  engineer  and  surveyor. 

BOSTON.— May  19th.— For  the  roding  and  cotting 
of  drains,  for  the  Black  Sluice  Commissioners.— Mr. 
F.   Sanderson-Robins,  6  Bridge  street,   Boston. 

BINGLEY.— May  19th.— For  alterations  and  addi- 
tions to  sewage  disposal  works,  for  the  urban  district 
council.— Mr.  H.  Bottomley,  engineer  and  surveyor. 

KEIGHLEY.— May  19th.— For  laying  pot  pipe  drain, 
i'or  the  rural  district  council.— Mr.  T.  Burton,  surveyor 
and   sanitary  inspector. 

BRADFORD.— May    20th. --For    emptying    ashpit 
and  cesspools,  for  the  Cleansing  Committee.— Superin- 
tendent Call.  Eiammerton-streel   depot. 

BRIGHTON.— May  20th.— For  the  supply  of  glazed 
drain  pipes,  for  the  corporation.— Borough  Surveyor. 

ST.  HELENS.  -May  21st.— I'or  the  construction  oi 
a  -ewer,  for  the  corporation.-  Mr.  A.  W.  Bradley, 
borough  engineer. 

SPILSBY.— May  21st.-For  the  construction  of 
sewers  and  manholes,  for  the  rural  district  council. — 
Mr.  G.  B.  Walker,  clerk. 

HARPENDEN.— May  23rd.— For  the  provision  and 
erection  of  sewage  pumping  machinery,  for  the  urban 
district  council.— Mr.  Chas.  S.  Tuckey,  clerk. 

TJX  BRIDGE.— May  23rd.— For  the  construction  of  a 
stoneware  sewer,  for  the  rural  district  council. — Mr. 
J.  W.  Harrison,  engineer  and  surveyor. 

FINCHLEY.— May  26th.— For  the  construction  of 
456  yds.  of  15-in.  and  9-in.  surface-water  sewer,  part 
under  highways  and  part  under  open  land,  for  the 
urban  district  council. — Mr.  E.  H.  Lister,  clerk. 

WHITSTABLE.— May  27th.— For  the  construction 
of  a  brick  and  concrete  tank  sewer,  concrete  tube 
sewers,  stoneware  pipe  sewers,  cast-iron  rising  main, 
cast-iron  outfall  sewer,  manholes,  pumping  station, 
tanks,  cottage,  and  percolating  filters,  for  the  urban 
district  council.— Messrs.  Slrachan  &  Weekes,  civil 
engineers,   9  Victoria-street,    Westminster. 

WOKINGHAM.— May  28th.— For  the  construction 
of  stoneware  sewers,  manholes  and  ejector  chamber, 
and  supply  of  cast-iron  pipes,  for  the  corporation. — 
Mr.  C.  W.  Marks,  borough  engineer  and  surveyor. 

OAKENGATES.  — May  31st.  —  For  sewerage  and 
sewage  disposal  works  extension,  for  the  urban  dis- 
trict council. — Messrs.  Berrington,  Son  &  Watney, 
Prudential  Chambers,  Licb field-street,  Wolverhamp- 
ton. 

Stores. 

RICHMOND  (Surrey).— May  12th.— For  the  supply 
of  coal,  lime,  sulphate  of  alumina  and  green  copperas 
and  filter  eloth,  for  the  Main  Sewerage  Board. — Mr. 
W.  Fairlie,  engineer,  West  Hall-road,  Kew  Gardens. 

BALL.— May   19th.— For  the   supply   of   stores 
for  the  gas  department.— Mr.   H.  Lee,  town  clerk. 

BRADFORD.— May   20th.— For   the   supply   of  iron 
tinj       b oils,  nuts,  street-sweeping  machine  brushes, 
b] -   and   shovels,   for    the    corporation  .—Superin- 
tendent Call,  Hannnei  ton-street  depot. 

Miscellaneous. 

RICHMOND.— May  12th.— For  the  supply  of  Welsh 
steam  coal,  house  coal,  Buxton  lime,  grey  lime,  sul- 
phate of  alumina  and  green  copperas,  and  filter 
cloth,  for  the  Sewerage  Board. — Mr.  J.  Leslie  G. 
Powell,  clerk. 

TORONTO.  — May  28th.  — For  the  removal  of 
.'if), 000 ,000  cub.  yds.  of  material  by  hydraulic  dredging, 
for  the  Toronto  Harbour  Commissioners.— Mr.  E.  L. 
Cou   ins.  chief  engineer. 


Housing    of   the    Working    Classes   (Ireland)    Act. 

In  the  House  of  Commons  on  the  1st  inst.  Mr. 
William  O'Brien  asked  whether  the  Local  Govern- 
ment Board  have  now  ascertained  the  average  rent 
hou  '  built  under  the  Housing  of  the 
Working  '■  lasse  (Irelawi)  Act;  and  how  man;  of 
tho  e  liousi  -  are  lei  at  a  rent  under  2s.  a  week  ?  Mr. 
Birrell  said  thai  from  the  information  furnished  by 
local  authoritie  il  would  appear  that  the  a  vei  ige 
weekly   renl    charged    for    house:    erected    since    the 

passing     of     the     Housing     of     the     Working    Classes 

(Ireland)  Act,  1908,     a  td      Tv  mty-eight  houses 

were   Let  at  rents   under  2s.   a   week. 
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Minutes  of  Proceedings. 


The  Management 
of  City  Trees. 


An  article  which  appeared  in 
recent  issue  of  the  Time* 
contains  a  clear  statement  of 
an  important  principle  in  the  management  of 
trees,  interwoven  with  expressions  of  opinion  as 
to  the  place  of  the  tree  in  city  life ;  and  it  ends 
with  a  suggestion  that  a  new  policy  is  desirahle 
as  regards  the  control  of  trees  in  London  streets. 
With  the  passages  relating  to  the  principle  alluded 
to  above  we  are  fully  in  accord,  but  we  cannot 
go  the  whole  way  with  the  writer  of  the  article 
in  his  view  as  to  the  part  played  by  street  trees, 
and  his  proposal  for  a  new  policy  in  tree  manage- 
ment seems  to  be  very  ill-conceived,  and  especially 
Undesirable  in  the  Metropolis.  The  principle  that 
governs  the  pruning  and  lopping  of  trees  is  that 
all  such  operations  must  be  carried  out  with  a 
view  to  the  future  growth  of  the  tree,  not  its 
present  appearance.  Each  species  responds  to 
lopping  and  pruning  in  a  different  way,  and  some 
present  a  much  better  appearance  than  others 
in  the  intermediate  stages.  A  tree  which  is 
pruned  too  late,  or  which  has  to  be  heavily  lopped 
because  it  was  not  pruned  in  time,  will  not  prove 
so  satisfactory  as  one  which  is  taken  in  hand  at 
a  suitable  age.  This  is  well  put  in  the  following 
passage  from  the  Times  article:  "  If  it  is  let  grow 
freely  until  it  is  too  big  for  the  pavement,  it  will 
then  have  to  be  heavily  lopped,  and  the  result 
is  one  of  the  eyesores  —  conspicuous  both  in 
London  and  Paris — which  have  been  described  as 
vegetable  clothes'  props.  It  is  better  to  apply 
the  process  of  restraint  in  time."  It  has,  how- 
ever, to  be  remembered  that  a  tree  grows  by  means 
of  its  leaves,  which  are  its  digestive  organs,  and, 
even  at  a  sacrifice  of  its  appearance  during  several 
years,  sufficient  foliage  must  be  left  to  nourish 
the  tree.  When,  for  instance,  it  is  necessary  to 
keep  back  the  growth  of  trees  alongside  a  tram- 
way, it  may  be  undesirable  to  prune  equally  all 
round,  since  the  tree  would  then  be  starved,  so 
it  has  to  be  left  lopsided. 

If  a  trolley  wire  has  to  be  cleared  it  may  also 
be  necessary  to  have  an  unsymmetrical  top  to  the 
young  tree,  so  that  some  of  its  future  limbs  may 
grow  upwards,  to  spread  afterwards  into  an 
effective  canopy.  When  this  stage  is  reached 
the  lower  branches  may,  with  some  species,  in- 
cluding limes  and  elms,  be  controlled  as  a  minor 
growth,   while  with  other  species  it  is  better  to 


lop  the  branches  close  to  the  trunk.  Above  the 
obstructions  the  tree  may  be  allowed  to  grow  to 
its  full  natural  height  and  spread,  or  may,  if 
necessary,  be  controlled  to  suit  the  restrictions  of 
space,  or  for  other  reasons.  The  Times  writer 
considers  that  the  management  of  trees  by  local 
authorities  is  often  lacking  in  foresight  and  judg- 
ment, but  he  also  points  out  that  many  ill- 
informed  criticisms  are  passed  upon  the  decisions 
of  local  authorities  in  this  matter.  It  will  pro- 
bably be  admitted  by  all  foresters  who  study  the 
streets  and  open  spaces  of  London  that  the  care 
and  control  of  the  trees  of  the  Metropolis  leave 
little  to  be  desired,  and  the  apparently  inferior 
practice  on  many  suburban  thoroughfares  is  largely 
due  to  the  fact  that  the  trees  had  already  grown 
to  maturity,  or  to  an  age  at  which  control  is 
difficult,  when  these  roads  developed  to  their 
present  condition  as  regards  buildings  and  traffic. 
There  are  probably  but  few  persons  who,  being 
familiar  with  the  streets  of  London  in  the  months 
of  July,  August,  and  September,  will  agree  with 
the  view  that  the  shade  thrown  by  city  trees  is 
of  little  value ;  and  where  the  Times  writer  sees 
"  darkness  and  dampness  in  the  gloomy  weeks 
of  autumn,"  most  of  us  hail  with  satisfaction  our 
city's  hostages  for  the  return  of  spring.  Nor  are 
we  pleased  with  the  narrow  view  expressed  with 
a  somewhat  heavy  touch,  as  follows:  "  The  real 
object  of  growing  trees  in  London  streets  is  purely 
aesthetic.  They  have  a  suggestion  of  country 
freshness  which  delights  the  eye  even  in  their 
winter  nudity  and  grime,  and  they  please  our 
English  taste  by  bringing  a  touch  of  Nature  into 
the  heart  of  the  town.  "  This  is  pretty  sentiment, 
but  let  us  rather  value  our  London  trees  for  the 
way  in  which  they  supplement  and  sweeten  the 
grim  splendours  of  our  great  city,  and  by  their 
delicacy  of  form,  their  lift  and  sway  in  the  wind, 
and  their  annual  burst  of  foliage,  set  off  the 
massive  dignity  of  "  unscoured  stone  obscured  by 
sluttish  time,"  and  this  whether  they  stand  in 
the  open  spaces,  between  great  buildings,  in  dark 
courtyards  by  old  city  churches,  or,  in  double  rank, 
keep  guard  over  the  rushing  traffic  of  a  great 
thoroughfare.  Yet  the  Times  writer  would  have 
us  train  our  city  trees  "  like  an  espalier  fruit  tree, " 
because  "  we  cannot  interlard  our  streets  with 
slices  of  natural  forest,  but  we  could  often  make 
them  into  very  pretty  gardens  if  we  would  consent 
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(o  abandon  an  impossible  ideal."      Think  of  it! 

Imagine   it   if   you   can — London,    the   grim,    the 

splendid,  with  her  streets  made  into  "  very  pretty 

gardens.  " 

*  *  * 

As  reported  in  our  issue  of 
The  ,  % 

.      .     .  .  last  week,  two  important  reso- 

Central  Committee     ,    .  ,.' ,,      IT-  \  ,, 

hit  ions  of  the  Highways  Coni- 

.  _      .  ,.     ,  mittee  of  the  County  Councils 

and  Road  Traffic.      ,         .   ,.  ,    ,.    J   ,      ,  •  , 

Association,  relating  to  high- 
way administration,  were  approved  at  a  meeting 
of  the  Central  Committee  on  Roads  and  Road 
Traffic.  The  first  resolution  (see  page  743)  was 
to  the  effect  that  roads  should  be  classified  by  the 
Road  Board  after  consultation  with  the  local 
authorities ;  and  the  second  resolution  recom- 
mended that  Government  grants,  amounting  to 
half  the  cost  of  maintenance  of  main  roads,  and 
more  in  the  case  of  trunk  roads,  should  be  made 
"on  a  certificate  being  given  by  a  Government 
superintendent  that  the  roads  have  been  properly 
maintained  by  the  local  authorities.  "  It  is  clearly 
implied  that  the  classification  would  be  such  that, 
in  any  part  of  the  country,  there  would  be  a  suit- 
able mileage  of  "  main  or  primary  roads,"  and, 
where  necessary,  of  trunk  roads,  and  we  may 
assume  that  the  line  of  division  between  these 
and  "  other  roads  "  would  be  about  the  same  as 
that  between  main  and  secondary  roads  in  those 
counties  which  have,  under  present  arrangements, 
fair  proportions  of  main  roads.  It  is  therefore 
considered  that  above  this  dividing  line  there 
should  be  two  classes  of  roads,  while  it  is  good 
enough  to  class  all  the  rest  as  "other  roads," 
which  may,  "if  thought  fit,"  be  further  sub- 
divided. It  will  be  observed  that  this  is  a  pro- 
posal, not  of  a  body  representing  all  local  autho- 
rities, but  of  the  Highways  Committee  of  the 
County  Councils  Association,  and  we  may  believe 
that  the  words  "  if  thought  fit  "  amount  to  an 
invitation  to  the  representatives  of  district  councils 
to  state  their  views. 

Let  us  now  consider  what  was  the  composition 
of  the  meeting  which  approved  these  resolutions. 
The  chairman  and  secretary  are,  of  course,  to  be 
considered  as  impartial  as  regards  the  interests 
of  those  concerned  with  roads,  and  the  same  may 
be  said  of  Mr.  Rees  Jeffreys,  representing  the 
Road  Board.  There  were  seven  other  members 
present,  one  representing  the  County  Surveyors' 
Society,  another  the  Convention  of  Royal  Burghs, 
but  none  to  speak  for  ordinary  towns  or  for  urban 
and  rural  districts.  There  were,  however,  no  fewer 
than  four  others  present,  directly  representing 
motor  interests,  and  one  representing  the  Roads 
Improvement  Association,  which,  up  to  the 
present,  has  failed  to  show  that  it  is  representative 
of  road  users  generally,  though  its  activities  may 
be  regarded  as  providing  a  wholesome  stimulus 
in  the  direction  of  road  improvement.  Such  was 
the  constitution  of  the  meeting  which  approved 
of  the  specific  proposal  that  all  roads  down  to 
secondary  roads  shall  be  under  Government  in- 
spection, and  made  no  definite  proposal  as  regards 
other  roads.  Could  district  surveyors  view  with 
equanimity  the  passage  of  a  Bill  embodying  these 
proposals')  If  not,  the  time  is  ripe  for  action, 
and  an  excellent  opportunity  will  be  presented  at 
the  International  Road  Congress  for  the  expres- 
sion of  opinions  on  this  subject.  It  is  probable 
that  among  the  propositions  put  forward  by  the 
various  committees  there  will  be  some  quite  as 
drastic  as  these,  but  there  may  be  others  which 
will  recommend  legislation  dealing  with  all  roads, 
and  laying  down,  not  only  the  principle  on  which 
Government  should  contribute  to  the  trunk  and 
main  roads,  but  also  the  general  procedure  recom- 
mended as  regards  the  grants  to  be  made  by 
county  councils  towards  the  "  other  roads,"  and 
dealing  also  with  the  classification  of  these 

We  arc  inclined  to  believe  that  a  policy  which 


is  partial  in  character  will  not  recommend  itself 
to  Sir  George  Gibb  and  his  colleagues  on  the  Road 
Board,  and  we  hope  that  when  the  time  comes 
to  frame  a  Bill  the  Government  will  take  up  the 
matter,  and  instead  of  leaving  the  drafting  of  the 
Bill  to  private  members,  which  in  this  case  would 
mean  a  group  such  as  the  "  Central  Committee," 
will  make  it  a  non-party  Government  measure, 
and  in  drafting  its  provisions  make  full  use  of  Sir 
George  Gibb's  experience  as  chairman  of  the 
Road  Board.  In  conclusion,  to  revert  to  the 
resolutions  which  form  the  subject  of  these 
remarks,  it  may  be  pointed  out  that  the  first 
resolution  was  that  the  classification  of  roads 
should  be  made  by  the  Road  Board,  not  in 
consultation  with  the  local  authorities,  but 
after  consultation  "  with  these  bodies.  We 
do  not  take  exception  to  this  wording,  or 
to  the  procedure  implied,  but  it  is  worth 
noting. 


New  York 

Sewage  Disposal: 

British  Experts' 

Reports. 


The  recently  published 
seventh  interim  report  of  the 
Metropolitan  Sewerage  Com- 
mission of  New  York  deals 
with  the  reports  of  Dr.  G.  J. 
Fowler,  f.i.c,  and  Mr.  J.  D.  Watson,  m.inst.ce. 
These  two  British  experts  were  called  upon  by 
the  commission  last  autumn  to  examine  and 
report  upon  the  various  projects  which  had  been 
prepared  for  the  solution  of  the  most  difficult 
portion  of  the  problem  of  protecting  the  waters 
of  New  York  Harbour  from  excessive  pollution 
by  sewage.  In  issuing  these  documents  the 
commission  state  that  "  the  reports  of  Messrs. 
Fowler  and  Watson  contain  so  much  that  is  of 
value  from  scientific  and  practical  standpoints, 
and  then  statements  seem  so  capable  of  aiding 
the  public  to  understand  New'  York's  large  and 
complicated  problem  of  sewage  disposal,  that 
their  reports  are  herewith  published  in  full." 
In  these  two  reports,  which  are  of  similar  scope, 
the  subject  is  approached  from  the  separate  stand- 
points of  the  chemist  and  the  engineer,  and  each 
arrives  at  practically  the  same  conclusion.  Both 
experts  were  impressed  by  the  vastness  and  com- 
plexity of  the  problem,  the  largest  which  has 
ever  been  brought  forward  for  solution  in  the 
past,  and  it  is  gratifying  to  find  that  British 
experience,  in  the  persons  of  Dr.  Fowler  and  Mr. 
Watson,  has  been  called  upon  to  assist  our 
cousins  on  the  other  side  of  the  Atlantic  Ocean 
in  their  difficult  work.  Another  point  upon  which 
both  agree  is  the  high  value  of  the  preliminary 
studies  and  investigations  which  have  been  carried 
out  by  the  commission.  Dr.  Fowler  states  that 
this  work  has  been  done  "  with  masterly  com- 
pleteness. No  question  necessary  for  the  forma- 
tion of  a  right  judgment  on  the  questions  which 
should  be  settled  at  this  time  appears  to  have 
been  left  unstudied  by  the  commission."  Each 
recognises  the  necessity  of  stopping  the  existing 
pollution  and  improving  the  harbour  without  loss 
of  time. 

In  dealing  with  one  of  the  earlier  reports  of 
this  commission  (The  Sukvevok,  June  23,  1911, 
page  916),  we  drew  attention  to  the  peculiarly 
difficult  conditions  of  the  East  River,  where  the 
sewage  is  at  present  discharged  into  water  which 
simply  oscillates  with  the  ebb  and  flow  of  the  tide, 
and  it  is  now  pointed  out  that  the  most  urgent 
step  is  to  deal  promptly  with  this  section.  After 
carefully  considering  the  whole  matter  from  every 
point  of  view,  both  experts  concur  in  the  proposal 
to  remove  entirely  the  sewage  now  discharged 
into  the  lower  East  River,  and  take  it  out  to  sea. 
This  involves  some-  very  deep  large  sewers  of 
considerable  length,  and  two  pumping  stations. 
The  proposals  for  the  ultimate  outfall  into  the  sea 
are  novel.      The  sewer,  after  it  reaches  the  well- 
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known  Coney  Island,  is  continued  for  a  distance 
of  3  miles  out  to  sea,  terminating  at  a  point 
about  half  way  between  that  island  and  Sandy 
Hook  in  an  artificially  constructed  island.  This 
island  is  to  be  of  considerable  extent,  and  will 
contain  the  necessary  settling  tanks  for  the  pre- 
liminary treatment  of  the  sewage.  The  tank 
effluent  will  be  discharged  into  deep  water  through 
a  number  of  outlets,  and  the  sludge  from  the 
tanks  will  be  taken  out  to  sea.  As  the  estimated 
total  cost  of  construction  of  these  main  sewers 
and  the  sea  -  island  is  about  £4,500,000,  it  is 
evident  that  the  commission  has  approached  its 
task  in  a  courageous  manner,  and  it  is  to  be 
congratulated  on  having  devised  a  solution  of  the 
problem  which  goes  to  the  root  of  the  matter. 
While  disposal  by  dilution  of  limited  quantities 
of  sewage,  suitably  treated,  is  quite  possible  where 
rivers  of  large  volume  are  available  for  the  pur- 
pose, the  results  of  recent  investigations  into  the 
conditions  of  the  Great  Lakes,  and  New  York 
Harbour  itself,  indicate  that,  unless  there  is  a 
continuous  flow  in  one  direction  of  thoroughly 
aerated  water,  as  in  the  case  of  large  rivers  or 
well-defined  currents  in  the  sea,  the  satisfactory 
disposal  of  the  enormous  volumes  of  sewage  pro- 
duced by  large  cities  is  a  problem  of  immense 
difficulty  and  expense,  and  we  shall  not  be  sur- 
prised if,  in  the  end,  the  tentative  proposals  of 
the  New  York  commission  to  carry  the  sewage 
from  other  sections  of  the  city  out  to  the 
suggested  sea-island  are  definitely  adopted  and 
carried  out.  A  solution  on  similar  lines  of  the 
problem  of  dealing  with  the  London  sewage  i 
worthy  of  careful  consideration. 


Lightning 
Rods. 


The  use  of  lightning  rods  on 
buildings  is  general,  but  the 
number  of  cases  in  which  these 
are  useless  and  even  dangerous  is  not  understood. 
It  is  common  practice  to  erect  one  or  more 
lightning  rods  on  any  building  of  importance,  and 
these  may  or  may  not  be  set  up  by  competent 
persons ;  but  cases  where  such  rods  are  tested  or 
periodically  inspected  are  indeed  rare.  Moreover, 
the  instances  in  which  the  protection  afforded  is 
practically  nil  are  common.  It  will  come  as  a 
surprise  to  most  readers  to  learn  that  for  the 
protection  of  a  house  measuring  100  ft.  by  50  ft. 
in  plan  half  a  dozen  rods  will  probably  be  required. 
This  fact  and  many  similar  and  important 
statements  are  made  in  a  paper  read  before  the 
Illinois  State  Electric  Association  by  Mr.  Ernest 
J.  Berg,  of  which  a  more  detailed  account  is 
given  elsewhere  in  these  pages.  Perhaps  the 
most  useful  fact  recorded  is  the  value  of  the 
galvanised  wrought-iron  rod,  which  in  the  country 
— where  it  is  not  affected  by  the  corrosive  acids 
present  in  town  air — is  preferred  to  the  ordinary 
expensive  copper  rod.  Many  rods  are  badly 
placed,  some  are  broken  or  improperly  jointed, 
while  others  have  no  proper  connection  to  earth. 
Elaborate  or  unnecessary  devices  are  certainly 
not  uncommon  with  regard  to  the  earth  con- 
nections, while  in  other  cases  practically  no 
proper  connection  exists.  The  author  gives 
valuable  practical  advice  on  many  points ;  as  an 
example  it  is  shown  that  an  excellent  earth  con- 
nection may  be  made  by  driving  an  ordinary 
galvanised  -  iron  gaspipe  a  few  feet  into  the 
ground.  Happily,  severe  thunderstorms  are  com- 
paratively rare  in  this  country,  while  in  cities 
the  risk  from  lightning  is  minimised  by  the 
number  of  grounded  metal  structures  and  over- 
head wires ;  still  it  is  to  be  remembered  that  even 
in  London  buildings  are  occasionally  struck,  and 
that  practically  every  thunderstorm  does  con- 
siderable damage  in  the  country.  The  possible 
inadequacy  of  the  protection  provided  for  the 
average  building  by   the   lightning  rod  is  there- 


fore a  matter  of  importance,  and  a  careful  study 
of  Mr.  Berg's  paper  is  to  be  recommended. 


Automobilism  Under  the  ill-starred  heading 

and  Blither.  "Automobilism,"  a  corres- 
pondent of  the  Times  contri- 
buted to  the  issue  of  April  22nd  a  whole  column 
on  the  subject  of  "  The  Wear  of  Eoads  and  Track- 
ways." Beginning  with  a  few  somewhat  vague 
platitudes,  the  writer  proceeded  to  draw  "  a  parallel 
frorn  railways,"  leading  up  to  the  "surprising 
fact  "  that  "  something  less  than  4  per  cent  of 
the  width  of  a  roadway  of  this  width  (18  ft.)  is 
used  at  one  time  by  one  vehicle  .  .  .  ."  He 
then  embarked  upon  an  advocacy  of  trackways, 
and  stated  that:  "  It  has  been  calculated  that  if 
two  strips  of  concrete  blocks  3  ft.  long  and  1  ft. 
wide  each,  carefully  jointed  into  each  other,  were 
laid  down  the  centre  of  a  main  road  the  life  of 
the  road  would  be  lengthened  to  four  or  five  times 
its  present  period."  It  is  comforting  to  learn 
that  the  cost  of  the  concrete  strips  would  not 
be  "unduly  excessive,"  and  that  materials  for 
the  concrete  "  could  often  be  found  on  or  near 
the  edges  of  the  road  itself."  The  financial 
significance  of  the  word  "  found  "  is  not  quite 
clear,  but  it  seems  intended  to  suggest  possible 
economies.  We  have  given  careful  attention,  for 
many  years,  to  the  possibilities  and  limitations  of 
the  plateway  principle,  and  although  surveyors 
have  not,  so  far,  found  it  desirable  to  adopt  it 
or  to  recommend  its  adoption,  except  in  special 
cases,  we  had  supposed  that  they  were  fully  aware 
of  the  facts,  and  alive  to  the  bearing  of  recent 
developments  upon  the  economies  of  plateways 
for  ordinary  roads.  Whatever  may  be  the  future 
possibilities  of  the  system,  it  is  unfortunate  that 
it  should  have  been  put  forward  in  a  way  so 
little  complimentary  to  the  capacity  of  surveyors, 
and  it  is  a  matter  for  surprise  that  the  absurd 
reasoning — if  such  it  may  be  called — with  which 
it  is  now  put  forward  should  have  found  a  place 
in  the  columns  of  a  daily  paper  of  great  repute. 


Ventilation  of 

Cinematograph 

Buildings. 


Our  contemporary  the  Lancet 
has  recently  been  inveighing 
against  the  lack  of  ventilation 
which  is  said  to  be  so  serious  a 
feature  in  many  buildings  used  for  cinematograph 
purposes.  It  contends  that  the  cinematograph 
theatre  is  frequently  a  veritable  Black  Hole  of  Cal- 
cutta, with  no  ventilation  at  all,  and  very  truly 
states  that  the  worst  offenders  are  old  buildings 
which,  with  the  minimum  of  alteration  required  by 
law,  are  adapted  for  use  for  cinematograph  purposes. 
A  perusal  of  the  Cinematograph  Act,  1909,  and  of 
the  regulations  made  by, the  Home  Secretary  under 
the  provisions  of  the  Act,  will  show  that  the  re- 
quirements are  confined  to  questions  affecting  the 
safety  of  the  audience.  Apparently  the  ventilation 
of  such  buildings  for  purposes  of  health  can  be 
enforced  only  when,  as  is  the  case  in  most  urban 
districts,  the  by-laws  include  a  requirement  for  the 
ventilation  of  public  buildings.  This  requirement 
has  for  the  most  part  in  the  past  needed  compara- 
tively little  attention,  for  in  the  case  of  important 
buildings  of  a  public  character  the  persons  respon- 
sible for  their  erection  will,  in  their  own  interests, 
install  a  satisfactory  system  of  ventilation.  But 
the  cinematograph  has  rendered  possible  the  exist- 
ence of  public  buildings  of  a  much  lower  grade  than 
has  hitherto  been  the  case,  and  it  will  be  necessary 
for  local  officials  in  urban  districts  to  pay  more  atten- 
tion to  obtaining  compliance  with  requirements  as  to 
ventilation.  Having  regard  to  the  fact  that  the 
cinematograph  is  now  making  its  appearance  in 
rural  districts  of  a  populous  nature,  it  will  also  be 
well  for  rural  authorities  throughout  the  country  to 
see  that  their  powers  are  sufficient  to  enable  them 
to  deal  with  the  buildings  from  all  points  of  view. 
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Ouseburn  Valley  Works. 

By     FRANK     T.     MORGAN,     assoc.m.ixst.c.e. 


The  city  of  Newcastle  was  at  one  time  intersected  by 
unite  a  number  of  small  denes,  running  through 
what  is  now  the  centre  of  the  town  down  to  the 
river  Tyne.  The  increasing  expansion  of  the  city 
from   year  to   year  rendered  necessary  the  filling  up 


Mr.   F.   I.   Morgan. 

[Mr.  Morgan  served  his  pupilage  from  1886  to  1896  with, 
and  afterwards  became  assistant,  and  later  chief  assistant, 
to,  Mr.  E.  M.  Smith,  m.inst.c.e.,  the  divisional  new  works  engi- 
neer of  the  London  and  North  Western  Railway  Company 
for  the  Birmingham  district.  During  this  period  he  was 
constantly  engaged  upon  large  and  important  railway 
schemes  for  new  lines  and  widenings,  comprising  heavy 
constructional  work  in  bridges,  viaducts,  retaining  walls, 
&c,  and  the  general  work  contained  in  railway  construction. 
In  1896  he  was  appointed  engineer  and  manager  to  Mr. 
Herbert  Weldon,  assoc. m.inst.c.e.,  Birmingham,  civil  engineer 
and  contractor,  and  from  that  year  until  1904  was  engaged 
in  the  carrying  out  of  many  schemes  of  main  drainage 
works,  sewage  disposal  works,  reservoirs,  pumping  stations, 
and  other  engineering  works.  He  passed  the  examination 
of  the  Institution  of  Civil  Engineers  in  1899,  and  was  elected 
an  associate  member.  In  1904  he  carried  out  the  recon- 
struction of  the  Devizes  sewage  disposal  works,  for  which 
Mr  W.  J.  Dibdin  and  Messrs.  Beeseley,  Son  &  Nichols. 
Westminster,  were  consultants.  In  1906  he  was  appointed 
engineering  assistant  to  Mr.  C.  R.  S.  Kirkpatrick,  m.inst.c.e., 
city  engineer  of  Newcastle-upon-Tyne,  and  later  to  his 
successor  Mr  W.  J.  Steele,  m.inst.c.e.,  the  present  city  engi- 
neer While  at  Newcastle  Mr.  Morgan  has  been  engaged 
upon  many  schemes  of  public  improvements  and  engineer- 
ing projects,  among  these  being  the  Ouseburn  Valley  works, 
the  subject  of  the  paper  reproduced  herewith.) 

of  many  of  these,  and  their  ultimate  conversion  into 
building  land  and  streets— some  of  the  principal 
thoroughfares  and  buildings  in  the  centre  of  the  city 
to-day  stand  upon  the  site  .of  these  valleys.  By  far 
the  largest  of  them,  however,  and  which  is  the  sub- 
ject of  this  paper,  still  remains  to  be  dealt  with. 
as  for  some  time  past  its  existence  has  constituted 
a  serious  obstacle  to  the  efficient  working  of  the 
traffic  between  the  eastern  and  western  portions  of 
the  city. 

The  eastern  areas,  known  as  Byker  and  Heaton, 
are  divided  from  the  western  part  of  the  city  by  a 
steep  and  wide  valley,  called  the  "Ouseburn 
Valley,"  at  the  bottom  of  which  the  "Ouse  Burn" 
stream  flows  to  the  river  Tyne.  The  only  direct 
means  of  communication  between  the  city  and  these 
suburbs  is  by  a  brick  viaduct,  called  the  "Byker 
Bridge."  which  crosses  the  valley  at  a  height  of 
about  120  ft.  above  stream  surface.  This  was  built 
by  a  private  company  in  the  year  1877,  and  owned 
by  them  until  the  year  180"),  during  which  period 
tolls  were  levied  for  crossing  the  bridge.  In  the 
;  180.")  the  corporation  acquired  the  biidge  from 
ompany  a!  a  cost  of  £120,000  and  freed  it  to  the 
public. 

During  later  years,  however,  the  expansion  of  the 
city   on    its   eastern    boundary    has    been    so    rapid    as 

*  Paper  read  on  Friday,  2nd  inst.,  at  the  meeting  ot  the 
Institution  of  Municipal  and  County  Engineers  at  Neweastle- 
on-Tyne. 


to  render  the  existing  structure  altogether  inade- 
quate to  accommodate  the  requirements  of  the  traffic, 
and  when  the  extension  of  the  city  tramways  to  the 
eastern  areas  was  decided  upon  it  became  necessary 
to  widen  the  bridge  to  make  room  for  these.  The 
city  council  recognised,  however,  that  this  would 
oe  but  a  temporary  measure,  and  that  they  would, 
at  no  distant  date,  have  to  provide  additional  facili- 
ties for  the  growing  traffic  needs.  Bearing  this  in 
mind,  they  took  powers  in  the  Newcastle-upon-Tyne 
Tramways  and  Improvement  Act  of  1809  to  construct 
a   viaduct  over  the   valley   at  an   estimated   cost  of 

eioo,ooo. 

From  this  date  the  matter  was  under  constant 
consideration,  and  in  the  year  1900  the  council 
passed  a  resolution  requesting  the  Town  Improve- 
ment and  Streets  Committee  to  consider  the  pro- 
priety of  filling  up  the  Ouseburn  Valley,  or,  in  the 
alternative,  a  part  thereof.  Acting  upon  the  council's 
instructions,  the  committee  gave  careful  considera- 
tion to  the  subject,  and  after  exhaustive  inquiry 
reported  to  the  council  in  1903  in  favour  of  carrying 
out  the  filling  scheme,  which  would  enable  the  cor- 
poration to  provide  ample  means  of  communication 
between  the  portions  of  the  city  east  and  west  of 
the  Ouseburn,  without  entailing  a  heavy  expendi- 
ture upon  the  ratepayers.  This  scheme  they  con- 
sidered would  be  much  more  economical  than  the 
building  of  a  viaduct  in  accordance  with  the  powers 
obtained  in  1809.  The  cost  of  acquiring  the  land, 
culverting  the  Ouseburn,  the  making  of  roads 
and  all  other  works  in  connection  with  the  scheme, 
was  estimated  at  about  £161,000,  and  to  meet  such 
expenditure  it  was  estimated  there  would  be  a  con- 
siderable revenue  derived  from  payment  for  per- 
mission to  tip  material,  and  from  rent  of  properties 
to  be  acquired,  but  which  would  not  be  pulled  down 
until  such  time  as  their  site  was  required  to  be 
raised  to  the  new  levels.  In  addition  there  would 
ultimately  be  a  large  area  of  land  available  for 
buildings  in  a  populous  part  of  the  city. 

The  council,  after  full  discussion  of  the  above 
recommendations,  decided  to  proceed  with  the 
scheme,  and  in  the  Newcastle-upon-Tyne  Corporation 
Act,  1904,  obtained  powers  which  comprised  the  fol- 
lowing works: — 

Works  Nos.  1,  2  and  3  include  the  making  of  three 
main  thoroughfares,  60  ft.  wide,  across  the  valley  at 
intervals  from  east  to  west. 

Work  No.  4  was  for  the  construction  of  a  culvert 
for  enclosing,  straightening,  and  diversion  of  the 
Ouseburn  stream — the  culvert,  if  required  by  the  Tyne 
Improvement  Commissioners,  was  to  be  constructed 
of  such  strength,  and  with  foundations  of  such  depth 
at  its  lower  or  southern  extremity  as  would  allow, 
without  damage  to  itself,  of  such  dredging  in  or 
deepening  of  the  stream  immediately  to  the  south  of 
the  culvert  as  might  be  necessary  for  providing  there 
a  depth  of  15ft.  of  water  at  high  water  ordinary 
spring  tides. 

The  total  depth  of  the  filling,  from  the  bottom 
of  the  valley  to  the  proposed  new  surface  level,  is 
about  100  ft.  The  greatest  approximate  width  of  the 
valley  at  the  top  is  about  1,200  ft.,  and  the  minimum 
550  ft.  The  estimated  total  quantity  of  filling  required 
for  the  whole  scheme  is  about  4,500,000  cub.  yds.  The 
method  of  procedure  was  to  concentrate  all  efforts 
towards  tipping  one  of  the  main  arteries  across  the 
valley  as  quickly  as  possible,  so  as  to  give  the  much- 
needed  traffic  facilities  with  the  minimum  of  delay, 
and  afterwards,  as  the  filling  became  available,  to 
gradually  fill  up  the  remainder  of  the  valley  and 
form  the  other  main  thoroughfares. 

REINFORCED-CONCRETE    CULVERT. 

In  1906  a  commencement  was  made  with  the  cul- 
vert for  enclosing  the  waters  of  the  Ouseburn,  to  keep 
its  course  free  and  unimpeded,  after  the  valley  had 
been  filled  in.  This  culvert  had  to  be  made  of  suffi- 
cient capacity  to  deal  with  the  flow  of  the  stream  at 
its  highest  flood.  Although  a  comparatively  small 
stream  in  dry  weather,  it  is  liable  to  sudden  floods, 
and  in  winter  time  assumes  the  proportions  of  a  fair- 
sized  river.  The  drainage  area  of  the  Ouseburn  is 
25  square  miles,  and  after  taking  into  consideration 
the  conditions  prevailing  and  the  volume  that  might 
be  expected  through  the  culvert  in  a  heavy  flood,  also 
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the  probability  of  having  to  deal  with  cumbersome 
floating  debris  and  awkward  obstacles  which  might 
block  the  month  of  the  culvert  and  cause  serious 
obstruction  to  the  flow,  it  was  decided  to  make  ample 
provision,  and  design  the  culvert  to  take  a  1-in.  rain- 
fall per  hour  over  the  whole  of  the  catchment  area 
of  25  square  miles.  This  necessitated  a  cross-sectional 
area  of  477  sq.  ft.,  with  a  gradient  of  1  in  141,  and  a 
discharging  capacity  oi  964,800  cub.  ft,  per  minute 
running  full. 
Apart   from  the  question  of  capacity,  1he  design  of 


the  unequal  earth  loads  anticipated  during  the  opera- 
tions of  filling  in.  The  invert  joins  the  parabola  with 
a  curve  of  4  ft.  9  in.  radius,  and  its  centre  portion 
is  paved  with  sandstone  grit  penning,  to  provide  a 
summer  channel  for  the  river  during  the  season  of 
dry-weather  flow.  The  maximum  internal  dimensions 
of  the  structure  are  30  ft.  wide  at  springing  and  20  ft. 
high,  with  an  over-all  width  across  its  base  of  42ft. 
The  thickness  at  the  crown  is  8  in.,  and  at  the  spring- 
ing 14in.  The  base  is  reinforced  horizontally  with 
mild-steel  bars  for  withstanding  tension,  and  vertical 


Ouseburn   Valley    Works:    General    Flan. 


the  culvert  had  to  be  governed  by  the  necessity  for 
adopting  materials  and  methods  of  construction  that 
would  be  capable  of  withstanding  the  severe  strains 
due  to  unequal  loading,  which  would  in  all  probability 
ensue  during  the  process  of  filling  up  the  valley. 
After  careful  consideration  of  the  various  factors  it 
was  decided  to  adopt  a  rein  forced-concrete  form  of 
construction,  as  being  the  best  calculated  to  comply 
with  the  required  conditions  of  the  case,  and  the 
Hennebinue   system    was    chosen.      This    method    of 


Ouseburn  Valley  Works  :  The  Ouseburn  in  Flood. 


construction  was  also,  from  the  point  of  view  of  cost, 
considered  to  be  more  economical.  The  culvert 
follows  the  windings  of  the  valley  in  a  tortuous  line, 
the  total  length  provided  for  in  the  original  scheme 
being  2.UG0  ft? 

The  invert  level  at  the  outlet  end,  close  to  the 
Ouseburn  viaduct  of  the  North-EaStern  Railway,  was 
kept  up  about  2  ft.  above  high  water  ordinary  spring- 
tides, to  give  the  culvert  a  free  discharge  at  all  states 
of  the  tide.  Plate  No.  3  is  a  typical  cross-section  oi 
the  culvert,  which  is  in  the  form  of  a  semi-parabola, 
and  was  adopted   as  being  the  best  suited  to  resist 


stirrups  for  resisting  the  shear.  The  arch  is  reinforced 
by  two  series  of  main  bars  following  the  inner  and 
outer  curves  of  the  parabola,  and  securely  anchored 
in  the  invert;  sufficient  vertical  stirrups  are  also  pro- 
vided for  resisting  the  shear  stresses.  Additional 
reinforcement  is  provided  throughout  the  structure 
by  longitudinal  bars,  at  short  intervals  apart,  placed 
near  the  inner  and  outer  surface  of  the  concrete. 
This  arrangement  gives  a  double  system  of  reinforce- 
ment of  sufficient  strength  to  withstand  any  tension 
that  may  be  developed  near 
either  surface  of  the  concrete. 
foundations. 
To  enable  the  contractor  to 
proceed  with  the  excavations 
for  the  foundations  it  was  neces- 
sary to  divert  the  stream.  The 
dry-weather  flow  was  deflected 
by  means  of  temporary  dams 
into  existing  sewers  running 
through  the  valley,  and  auxili- 
ary channels  were  provided  for 
dealing  with  small  rainfalls  by 
means  of  troughing  laid  along 
the  bottom  of  the  valley.  It 
was  impossible,  however,  to  pro- 
vide against  heavy  floods,  which, 
when  they  came,  necessitated 
suspension  of  the  work.  Bor- 
ings were  taken  along  the  line 
of  the  culvert  to  ascertain  the 
nature  of  the  foundations,  but, 
as  is  often  the  case,  they  gave 
no  true  indication  of  what  was 
eventually  met  with  in  the 
course  of  the  excavations. 

After  the  works  had  com- 
menced it  soon  became  apparent 
that  considerable  difficulties  were  to  be  encoun- 
tered. Large  pockets  of  silt  deposit  were  dis- 
covered at  intervals,  some  of  them  extending  the 
whole  width  of  the  foundations,  and  reaching  to 
considerable  depths  before  the  shale  bed  proper  v  as 
touched.  In  addition,  old  disused  coal  workings 
were  discovered,  crossing  and  recrossing  the  valley 
in  all  directions,  some  of  them  of  formidable  dimen- 
sions. In  each  instance  the  unstable  ground  was 
excavated  and  the  old  workings  thoroughly  explored 
for  some  distance  on  each  side  of  the  foundations, 
and  the  whole  filled  in  solid  with  concrete  in  r,ias> 
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Great  attention  was  paid  to  the  putting  in  cf  these 
foundations,  and  every  precaution  taken  to  ensure 
a   thoroughly   reliable  bottom,   in   view  of   the  gieat 


Otjsebuun  Valley  Works  :  Flooding  or  the  Cut  During  Construction 


weight  of  the  filling  that  would  ultimately  come 
upon  the  culvert.  In  the  construction  of  these 
foundations  about  28,000  cub. 
yds.  of  material  were  excavated 
and  about  9,000  cub.  yds.  of 
cement-concrete  were  used.  De- 
tail- of  the  construction  of  the 
superstructure  will  be  dealt 
with   later. 

After  the  works  bad  been  in 
progress  about  two  years,  and 
the  whole  of  the  land  and 
properties  for  the  scheme  ac- 
quired, it  was  found  that  the 
CO:  I  of  these  latter  bad  ex- 
ceeded the  amount  provided 
in  the  original  estimate;  more- 
over, the  quantity  of  material 
tipped  was  not  sufficient  to 
ensure  the  fHling  of  the  valley 
in  a  reasonable  period  of  time. 
The  comparatively  small  quan- 
tity of  material  received  was 
uni loubtedlj  due  to  (be  marked 
lull  in  building  operations  in 
1 1  io  district.  Owing  to  these 
circumstances  the  const  ruction 
of  the  culvert  was  temporarilj 
stopped,  and  a  jeneial  review 
of  the  conditions  was  made. 
After  considering  reports  by  the  then  city  engineer.  I  Tlii: 
Mr.  C.  R.  S.  Kirkpatrick,  m.inst.ce.,  the  council  de-    I    were 


their  efforts  to  concentrate  the  tipping  in  the  centre 
of  the  valley,  and  gradually  to  fill  up  in  a  northerly 
direction,  so  as  to  form  two  main  arteries  across — viz., 
work  No.  2,  between  Rosedale- 
street  and  Warwick-street,  and 
work  No.  1.  between  Starbeck- 
avenue  and  Newington-road  — 
these  two  roads  being  slightly 
altered  in  direction.  For  this 
purpose  they  decided  to  continue 
the  culvert  works  for  another 
800  ft.  or  900  ft.  The  approxi- 
mate total  gross  cost  of  the 
scheme,  including  expenditure 
upon  land,  sewers,  retaining 
walls,  culvert,  main  thorough- 
fares and  subsidiary  streets  is 
£226,500.  When  the  reclaimed 
land  is  built  upon,  however, 
there  will  be  a  considerable 
revenue  derived  from  this,  in 
addition  to  that  obtained  from 
properties  which  may  not  be 
pulled  down.  The  amount  re-* 
quired  to  complete  the  work — i.e., 
the  difference  between  the  sum 
already  borrowed — viz.,  £161.000 
—and  the  above  total  was £65,500. 
In  1910  the  council  applied  to 
the  Local  Government  Board  for 
a  Provisional  Order,  so  as  to  pro- 
vide borrowing  powers  for  this  sum  and  to  amend 
the  1904  Act    as  might  be  desirable. 


Ouseburn  Valley  Works:   The  Cut  Looking  South, 


i   was  granted 
made    for    pn 


in  -I  bi  us  Valley  Works:  The  Cui  Looking  North. 


cid<  d   in   1909  to  adopt   a  partial  filling  scheme,  or  a 
modification   of  the  original.    This   was   to  continue 


oi  i  in.  eburn,  68,500  s 
streets,  40,000  Bq.  yd. 


by  the  board  and  arrangements 
eeeding  with  the  scheme.  Esti- 
mates of  time  must  neces- 
sarily be  approximate,  but 
it.  is  hoped  to  be  able  to 
tip  the  embankment  for  work 
No.  2,  to  obtain  a.  road 
20  ft.  in  width  in  about  five 
years,  and  a  road  of  the 
full  width  of  60ft.  in  about 
eleven  years.  The  high-level 
area  to  the  north,  including 
the  embankment  for  work 
No.  I,  it  is  anticipated, 
will  be  tipped  in  a  further 
period  of  about  fifteen  years; 
an  improvement  in  the  build- 
ing trade  will  undoubtedly 
shorten  these  periods.  When 
the  scheme  is  completed  as 
above  there  will*  be  two 
main  arteries  across  the 
valley,  and  the  available 
area,  for  building  land  and 
streets  will  be  divided  some- 
what as  follows:  Two  main 
•roads,  10,700  sip  yds.;  sub- 
sidiary streets.  14.600  sq.  yds.  : 
building  sites.  31,600  sq.  yds.; 
slopes  of  embankment  and  bed 
yds.;  low-level  area,  including 
existing  buildings  and  streets 
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within  t lie  area  previously  dealt  with,  but  which  will 
not  be  demolished  under  the  partial  filling  scheme, 
10.600  sq.  yds.;  total,  182,000  sq.  yds. 

The  approximate  quantity  of  filling  required  for 
the  amended  scheme  is  1,750,000  cub.  yds.,  as  against 
4.500.<XH)  eub.  yds.  tor  the  original  scheme.  Before 
proceeding  with  the  extension  of  the  culvert,  the 
city  engineer,  Mr.  \v.  .1.  Steele,  m.'inst.c.j  con 
side  red  the  advisability  of  reducing  its  sectional 
area     and   for  this  purpose   rainfall  calculations  and 


Longitudinal  Section. 


bridge,  near  Craghall  Dene,  there  is  a  weir  placed 
ii  the  abutments,  and  this  funned  an  excellent 
means  of  ganging  the  discharge  at  this  point.  With 
the  depth  of  water  passing  over  the  sill,  given  by  the 
highest  flood  marks,  and  a  velocity  of  approach  of 
ii  miles  per  hour,  the  discharge  was  124,000  cub.  ft.  per 
minute.  In  considering  the  capacity  of  a  culvert 
which  would  discharge  the  whole  of  the  flood  water 
draining  to  the  Ouseburn,  it,  was  necessary  to  note 
that  the  conditions  applying  to  a  main  sewei  draining 
in  urban  area  were  not  the  same  as  would  apply  to 
il"'  culvert.  In  the  case  of  a  sewer  it  is  the  intensity 
of  lain  falling  in  a  short  period  that  has  to  he  pro- 
vided for,  as,  owing  to  tin'  large  proportion  of  im- 
pervious surface  in  an  urban  area,  not  only  is  the 
percentagi  ol  the  total  rainfall  reaching  the  sewer 
comparatively  high,  hut  it,  arrives  in  a  very  shorl 
lime.  With  the  (advert,  however,  the  whole  of  the 
area  drained  would  remain  more  or  less  pervious  until 
it,  became  waterlogged  by  continuous  rain,  and,  owing 
to  the  long  period  that  wo  idd  elapse  before  therainfall 
reached  the  culvert,  the  volume,  due  to  an  intense!] 
heavy  fall  in  a  short  period,  would  become  so  dissi- 
pated as  to  give  a  comparatively  low  discharge.  The 
basis  of  calculation  was  therefore  taken  to  be  the 
greatest  continuous  rainfall  likely  to  occur  over  a 
period  which  such  rainfall  would  take  to  reach  the 
culvert— after  the  whole  of  the  catchment  area  bail 
become  waterlogged.  To  arrive  at  this  period,  tests 
of  the  velocity  of  the  stream  were  made,  and  it  was 
de'eided  to  adopt  21.  hours  as  the  period  which  the 
rainfall  would  take  to  reach  the  culvert.  A  rainfall 
of  0-75  in.  in  2'.  hours  was  provided  for,  which  is 
equivalent  to  7  2  in.  per  day.  With  this  provision  the 
volume  to  he  carried  by  the  culvert  would  be  295,75-1 
cub.  ft.  per  minute.  When  completed  the  culvert  will 
have  a  fall  of  about  37  ft.  per  mile,  whereas  the  stream 
— over   the   greater   part  of   its   length — has   a  fall   of 
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other   data   for  determining  the   size  of   the   structure 
were   investigated,  as  follows:  — 

The  catchment  area  of  the  Ouseburn  is  16,29a  acres  ; 
the  highest  portions  are  about  400 ft.  above  ordnance 
datum,  and  the  lowest  about  30f&,  (in  the  valley  ad- 
joining the  existing  invert),  hut  generally,  with  the 
exception  of  Jesmond  Dene,  the  catchment  area  con- 
sists of  gentle  slopes  to  the  stream.  From  information 
collected  over  a  long  period  of  years,  the  greatest 
flooding  in  the  Ouseburn  Valley  appears  to  have  been 
in  October,  1900.  Careful  records  of  this,  and  the 
rainfall  which  caused  it,  were  made;  between  9  a.m. 
on  the  26th  and  9  a.m.  on  October  27th  the  quantity 
of  rainfall  registered  was:  — 

laches. 

Welll'uurne,  Jesmoml     o'7J 

LeazesPark :i-Ji 

Newcastle  Chronicle  Office        3'liS 

The  flood  heights  were  marked  on  the  various 
bridges  along  the  course  of  the  stream.     At  the  Dene 


only  about  25ft.  per  mile;  also,  the  culvert  will  have 
a  smooth  surface,  while  the  bed  of  the  hum  is  rough, 
with  numerous  obstacles;  consequently,  the  velocity 
of  the  stream  through  the  culvert  will  he  much  greater 
than   at   any  other   point   in   its   length. 

Provision  had  also  to  he  made  in  the  culvert  for 
carrying  a  main  outfall  sewer  through  it.  There  are 
two  sewers  in  the  valley,  one  on  either  side  of  the 
stream.  The  sewer  on  the  west  forms  the  outfall  for 
the  sewage  of  Gosforth  and  part  of  Long  Benton, 
within  the  Ouseburn  drainage  area,  and  that  on  the 
east  drains  a  portion  of  Byker  and  Heaton.  When 
the  valley  is  wholly  tilled  in,  the  sewers  will  have  to 
be  entered  by  manholes  of  great  depth,  and  having 
regard  to  the  uncertainty  of  the  stability  of  the  sewers 
to  withstand  the  great  weight  caused  by  the  filling 
in  of  the  valley,  it  was  considered  advisable  that  they 
should  be  connected  at  a  point  above  the  inlet  of  the 
culvert,  and  carried  down  in  one  sewer  through  the 
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same.  In  estimating  the  size  of  this  .sewer,  the  ulti- 
mate needs  of  the  various  districts  within  the  drainage 
area,  when  fully  built  upon,  were  provided  for,  to- 
gether with  a  five-times  dilution  for  rainfall,  all  excess 
storm  water  being  taken  to  the  Ouse  Burn.  This 
necessitates  a  sewer  6  ft.  in  diameter,  which  will 
occupy  an  area  within  the  culvert  of  50  sq.  ft.  It 
is  not  proposed  to  construct  the  sewer  at  present, 
owing  to  the  long  period  that  must  elapse  before  the 
valley  is  filled  in,  but  it  was  thought  advisable  to 


Longitudinal  Seition. 


6-ft.  sewer  is  built  inside  it  will  have  a  nett  discharg- 
ing capacity  of  408,654  ft.  per  minute,  which  is  much 
greater  than  that  required  by  the  calculated  discharge 
from  the  catchment  area.  Under  such  conditions  the 
culvert,  when  discharging  its  maximum  calculated 
volume,  will  only  be  running  three-quarters  full. 
Plate  No.  4  shows  a  typical  cross-section  of  the  re- 
duced culvert,  also  the  details  of  the  junction  between 
it  and  the  larger  culvert.  The  maximum  internal 
dimensions  are  24ft.  at  springing  by  15  ft.  6 in.  high, 
with  an  over-all  width  across  its  base  of  34  ft.  8  in. 
The  same  arrangement  of  reinforcement  as  was 
adopted  for  the  larger  culvert  has  also  been  preserved 
throughout  the  extension. 

EXPERIMENTS    FOR    ASCERTAINING    EXTENT    OF    LOAD    TO 
BE     SUSTAINED    BY    THE     CULVERT. 

With  a  view  to  arriving  at  some  practical  basis 
as  to  what  proportion  of  the  filling  would  become 
effective  on  the  culvert,  a  model  of  a  section  of  the 
valley  one-sixteenth  full  size  was  constructed,  which 
represented  a  width  across  the  top  of  354  ft.,  with 
side  slopes  li  to  1,  and  a  total  height  of  80  ft.  of 
filling  above  the  crown  of  the  culvert;  over  and 
above  this  the  depth  of  the  filling  was  increased 
to  represent  an  equivalent  distributed  load  of  7cwt. 
per  square  foot.  One  end  was  glazed,  so  that  the 
behaviour  of  the  material  during  the  test  could 
be  observed.  The  model  was  filled  with  ordinary 
excavated  material,  free  from  clayey  or  other  b'ub- 
stances  tending  to  increase  its  adhesion,  and  repre- 
senting as  far  as  possible  an  average  sample  of  the 
filling  that  would  be  likely  to  be  tipped  during  the 
process  of  filling  in.  It  was  allowed  to  remain  for 
a  period  of  twenty-eight  days,  when  the  culvert  was 
slowly  lowered  from  the  model,  thus  leaving  the 
material  free  to  fall  out.  Only  a  small  quantity  fell 
out  with  the  culvert,  the  majority  being  retained 
in  the  model  by  reason  of  its  having  become  arched 
on  the  under  side  and  rendered  self-supporting,  thus 


Cross-section  (Looking  North). 
Ousebuun  Valley  Works  :  Ferro-Concrete  Culvert. 


make  provision  lor  it  in  fixing  the  size  of  the  culvert. 
Having  regard  to  the  high  velocity  that  would  be 
attained  in  a  culvert  of  such  large  size  if  allowed  to 
run  full,  and  to  the  excessive  friction  that  would  be 
set  up  over  the  walls  of  the  structure,  resulting  in 
dama  to  the  surface,  it  was  decided  to  pro- 
vide a  liberal  margin  of  safety  to  meet  such  contin- 
gencies. The  gross  cross-sectional  area  of  the  culvert 
was  therefore  fixed  at  304  sq.  ft.;  this  is  inclusive 
of  the  area  required  for  the  6-ft.  diameter  sewer  at 
some  future  date.  (Steel  hangers  are  being  built  into 
the  wall  of  the  culvert  as  the  work  proceeds  to  save 
any  future  cutting  into  the  structure;  steel  bars  will 
be  threaded  through  these  projecting  links  at  a  later 
date,  around  which  the  reinforcement  for  the  sewer 
will  be  hung,  and  fixed  as  shown  on  Plate  No.  4.  The 
discharging  capacity  of  the  culvert  running  lull  is 
I  cub.   ft.   per   minute,   and   when  the   proposed 


demonstrating  the  principle  that  arching  is  set  up 
in  deep  embankments  when  the  material  has  become 
sufficiently  consolidated,  and  that  there  is  a  point 
above  the  structure  where  the  filling  becomes  self- 
supporting.  The  height  of  this  point  from  the  ex- 
periment was  found  to  be  equivalent  to_  4  ft.  8  in. 
at  the  moment  the  culvert  was  removed.  The  model 
was  allowed  to  stand  for  a  further  period  of  six 
days,  during  which  time  further  material  fell  out, 
representing  a  total  height  of  16  ft.,  or  a  load  of 
1  fen  per  square  toot  over  the  culvert  base.  At  this 
period  an  additional  super  load  was  placed  upon  the 
model  to  represent  a  heavy  rolling  load,  and  equiva- 
lent fo  121  tons  per  square  foot.  This  was  allowed 
to  remain  for  twenty-one  days,  at  the  end  of  which 
time   no   further  material  had  fallen  out. 

As  a  result  of  the  above  experiment  it  was  decided 
to  design  the  culvert  to  support  40  it.  of  filling  above 
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tlie  crown   of  the  arch,   which  provided  for   a    factor 
of  safety  of  2^. 

LOADING     TEST    APPLIED     TO     THE    EXISTING     CULVERT. 

On  the  strength  of  the  foregoing  it  was  decided 
to  apply  the  results  obtained  as  a  test  load  upon 
the  existing  culvert.  The  curve  of  the  earth  arching 
given  by  the  experiment  was  enlarged  to  2V  times, 
representing  a  height  of  40  ft.  above  the  culvert. 
This  gave  the  resultant  load  to  be  borne  by  the  cul- 
vert of  3  tons  per  square  foot.  A  test  load  equal 
to  3  tons  per  square  foot  was  therefore  placed  upon 
the  existing  culvert.  As  this  test  proved  entirely 
satisfactory  it  was  decided  to  use  the  same  seel  on 
of  reinforcement  for  the  proposed  extension  as  was 
used  in  the  existing  structure,  likewise  to  adopt 
the  same  thickness  of  arch  ring  at  the  springing 
and  the  crown.  As  the  extension  is  of  smaller  area 
than  the  existing  structure,  it  would  therefore  be 
given   an   additional   factor  of  safety. 

Notwithstanding  the  above  results,  however,  the 
Local  Government  Board,  upon  consideration  of  the 
scheme  submitted  to  them,  required  provision  to  be 
made  in  the  design  of  the  structure  for  a  total 
height  of  80  ft.  of  filling  becoming  effective  upon  the 
culvert.  This  necessitated  a  thickness  at  the  crown 
of  10  in.,  and  at  the  springing  of  16  in.,  together 
with  a  much  heavier  percentage  of  reinforcement 
than  was  used  for  the  preceding  section.  A  com- 
mencement was  made  with  the  extension  in  1912. 
The  length  included  in  the  present  contract  is  820  ft. 

METHOD    OF    CONSTRUCTION. 

This  is  briefly  as  follows:  The  reinforced  invert 
is  first  put  in  upon  foundations  already  prepared, 
and  temporary  longitudinal  sills  are  fixed  in  position 
on  each  side  at  the 
benching  level ;  upon 
these  the  centring 
ribs  for  the  arch  are 
erected  at  distances 
of  from  3  ft.  to  4  ft. 
apart.  These  ribs  are 
constructed  in  two 
portions,  and  blocked 
out  from  each  other 
at  the  crown,  so  that 
upon  completion  of 
the  arch  they  can 
be  slackened  and 
drawn  together,  thus 
facilitating  the  pro- 
cess of  removal  when 
the  time  arrives  for 
taking  the  centres 
out.  After  the  ribs 
are  in  position  the 
lagging    boards    are 

placed  on  top  and  securely  fixed,  thus  completing 
the  inner  drum  of  the  parabola.  Next,  the  curved 
intrados  bars  are  placed  in  position  on  the  drum 
and  blocked  out  to  their  correct  distances  from  the 
face  of  the  concrete  ;  for  this  purpose  cement  blocks 
are  used,  which  ensure  the  bars  receiving  their 
proper  amount  of  cover.  The  external  bars  are  next 
fixed  in  the  same  manner,  and  the  spaces  between 
the  two  sets  temporarily  preserved  by  boards  placed 
on  edge  longitudinally  in  convenient  positions.  The 
external  ribs  are  next  fixed  in  position  to  corre- 
spond with  the  internal  ones — the  inside  faces  of 
these  frames  form  the  profile  of  the  extrados  of 
the  culvert,  and  to  these  the  outside  shuttering  is 
fixe  1  as  the  concreting  proceeds.  Thus  a  complete 
mould  is  formed,  the  exact  shape  of  the  parabola. 
into  which  the  concrete  is  placed  and  thoroughly 
rammed  between  and  around  the  bars  of  the  rein- 
forcement. All  laps  in  the  main  bars  are  made  at 
the  crown  of  the  arch. 

The  culvert  is  constructed  in  30-ft.  lengths,  and 
straight  joints  are  made  at  these  distances.  Where 
a  fresh  length  is  joined  on  to  an  old  one  the  surface 
of  the  set  concrete  is  thoroughly  hacked  and 
roughened  and  covered  with  thick  cement  grout; 
afterwards  the  new  concrete  is  firmly  rammed 
against  the  old.  The  period  of  rest  allowed  for  the 
centres  before  removal  varies  according  to  circum- 
stances and  the  weather ;  in  no  case,  however,  are 
any  centres  struck  under  ten  days,  and  from  this 
the  periods  vary  up  to  three  weeks.  The  culvert, 
for  the  greater  part  of  its  length,  is  on  curves  of 
312  ft.  radius,  and  this  necessitates  considerable  care 
being  observed  in  the  construction  of  the  centring 
and  falsework. 


BENDING     OF     BARS. 

Substantial  staging  is  laid  down,  upon  which  a 
full-sized  section  of  the  culvert  is  set  out.  Steel 
pins  are  inserted  at  intervals  along  the  intrados 
and  extrados  of  the  arch  and  invert,  and  around 
these  the  bars  are  strained  and  bent  to  their  respec- 
tive shapes.  The  liars  show  little  tendency  to  re- 
vert to  their  original  shape  after  being  bent,  and 
when  placed  in  position  in  the  work  are  found  to 
fit  very   satisfactorily. 

WORKING     STRESSES. 

The  working  stresses  used  in  the  calculations  for 
the   culvert   were   as    follows:  — 


Concrete  ill  compression 

355  lb. 

,,             shear           

60     „ 

,,              tension        

Nil. 

Steal  ill  compression      

...      17,000    „ 

,,       shear        

...      12,880    „ 

,,       tension     

...      17,000    „ 

STEEL     FOR     REINFORCEMENT. 

The  steel  used  is  in  the  form  of  round  bars  and 
strip,  manufactured  by  the  Open  Hearth  or  Basic 
process.  Periodical  tests  of  the  material  gave  aver- 
age  results  as  follows:  — 


Contraction  of  area 
ETongalion  in  8  inches 

Limit  of  elasticity 

Ultimate  tensile  strength 


about  50  per  cent. 
,,      29  i»er  cent. 
20  ions  per  square  in. 
20*6  tons  per  square  in. 


EXPANSION    JOINTS. 


The  advisability  of  providing  expansion  joints 
was  carefully  considered,  but  as  the  structure  will 
be    buried   upon    completion    it    will    not,    of    course. 


Cross  i — -Sectjo^. 
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be  affected  to  any  appreciable  extent  by  tempera- 
ture. The  only  way  in  which  it  is  likely  to  be 
affected  will  be  by  the  change  in  the  temperature 
of  the  water  flowing  through  it  in  different  seasons, 
but  this  was  considered  to  be  so  slight  as  not  to 
warrant  provision  being  made  for  it.  As  an  extra 
precaution,  however,  to  ensure  water-tightness  at 
the  straight  joints,  bands  of  pure  bitumen  are  being 
placed  over  each  joint  around  the  extrados  of  the 
arch,  so  that  in  the  event  of  any  slight  cracks  occur- 
ring at  these  points  it  will  preclude  any  moisture 
leaking  through  and  affecting  the  steel. 


The  cement  used  throughout  the  work  conformed, 
as  to  preparation,  quality,  and  chemical  composi- 
tion, with  the  British  Standard  Specification,  with 
slight  modifications  as  to  grinding  and  setting  time. 
The  fineness  of  grinding  is  15  per  cent  by  weight 
left  on  a  sieve  of  32,400  meshes  to  the  square  inch. 
Each  consignment  brought  to  the  works  is  thoroughly 
tested,  and  the  results  of  the  whole  average  as  fol- 
lows: Initial  set,  59  minutes;  final  set,  6  hours; 
expansion  at  one  day's  aeration,  3  millimetres ; 
specific  gravity,  3' 12;  ultimate  tensile  strength  at 
seven  days,  553  1b.  per  square  inch,  and  at  twenty- 
eight   days  6741b.   per  square   inch. 

CONCRETE. 

The  aggregate  used  for  the  concrete  consists  of  river 
ballast  obtained  from  the  Tyne  at  Newborn.  The 
ballast  is  put  into  the  crusher,  and  the  sand  separated 
by  passing  it  over  a  rotary  screen  with  -.J -in.  square 
mesh.  The  larger  stones  in  the  ballast  are  at  the 
same   time   broken   to   the   required   size,   and   every- 
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thing  from  Jin.  to  fin,  is  passed  through  a  J-in. 
screen.  Thus  the  sand  consists  of  a  mixture  of  coarse 
and  fine  grains  from  Jin.  downwards,  and  the  aggre- 
gate, of  assorted  sizes,  not  less  than  Jin.  nor  more 
than  J-iu.  gauge.  Afterwards  the  sand  is  added  in 
true  proportions.  The  concrete  is  mixed  in  the  follow- 
ing proportions:  7i  cub.  ft.  of  aggregate,  3J  cub.  ft. 
of  sand,  2  cwt.  of  cement.  The  quantities  for  each 
mixing  are  accurately  gauged,  and  careful  supervision 
is  exercised  over  this  operation  during  the  progr<  - 
of  the  work.  The  consistency  of  the  concrete  is  kept 
such  as  to  give  a  plastic  mixture,  capable  of  being 
easily  worked  and  rammed   between  all  the  bars  of 
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CONGRESS. 
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Centring  for  Ferro-Concrete   Work. 


the  reinforcement.  It  is  machine-mixed  throughout, 
the  sizes  of  the  mixings  being  kept  small  to  ensure 
the  material  being  used  quickly,  in  order  to  avoid 
loss  of  setting  properties  and  strength.  Frequent  tests 
of  the  voids  in  the  aggregate  and  sand  are  made  to 
ensure  that  the  proper  proportioning  of  the  mixture 
is  being  maintained. 

Four-inch  cubes  of  the  actual  concrete  used  in  the 
works  were  made  and  tested.  At  three  months  old 
these  crushed  at  an  average  of  2,432  lb.  per  square 
inch,  giving  a  factor  of  safety  of  6-85.  Cubes  of  con- 
crete of  other  proportions  were  also  made  and  broken. 
Concurrently  witli  the  cubes 
first  mentioned  briquettes 
of  cement  concrete  (bin.  sec- 
tional area)  were  made  of  the 
same  proportions  and  age 
spectively,  and  tested  for. tensile 
strength,  and  tests  of  the  con- 
made  of  the  contract 
proportions  wen-  conducted  on 
briquettes  of  1-in.  sectional 
area  for  tensile  strength. 
Pieces  of  concrete  of  varying 
ages  v.'  re  cut  out  of  the  actual 
culvert  and  subjected  to  tests 
for  specific  gravity,  absorption 
and  friability.  A  representa- 
tive selection  of  the  constituent 
■  gate  con- 
tained in  the  river  ballast  was 
made  and  subjected  to  testi  to 
tain  its  suitability  for  the 
purpose  for  which    i* 

how  that  a 
good  and   durable   aggregate  is 

obtained.    Other  tables  are  also  appended  which 

oped  will    I  of  interest. 
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Royal  Institute  of  British  Architects.  -The  annual 
dinner  of  this  body  will  take  place  on  Wednesday,  the 
!th  piox..   at  Whitehall  Booms. 


The   following   letter  from  the   Under-seeretary   for 

.Scotland  has  been  sent  to  us  for  publication:  — 

"Sir. — Several  mad  authorities  have  recently  com- 
municated with  the  Secretary  for  Scotland  with  regard 
t.i  the  incurring  of  expenditure  in  sending  represen- 
tatives to  the  International  Road  Congress  proposed 
to  be  held  in  London  towards  the  end  of  June  next. 
"The  English  Local  Government  Board  have,  it  is 
understood,  intimated  that  they 
will  be  prepared  to  entertain 
applications  from  road  authori- 
ties in  England  for  sanction  to 
the  payment  of  reasonable  ex- 
penses incurred  in  this  connec- 
tion. Any  such  sanction  would 
doubtless  be  given  under  the 
Local  Authorities  (Expenses)  Act, 
1887.  which,  as  you  know,  does 
not  apply  to  Scotland. 

"  The  only  provision  under 
which  the  Secretary  for  Scotland 
is  empowered  to  sanction  in  ad- 
vance the  incurring  of  expendi- 
ture for  a  purpose  which  is  not 
regarded  as  coming  strictly 
within  the  purposes  for  which  a 
rate  may  be  levied  is  sec.  2  (5)  (e) 
of  the  Education  and  Local  Tax- 
ation Account  (Scotland)  Act, 
1892,  in  terms  of  which  be  may 
(on  the  application  of  a  county 
or  town  council)  consent  to  the 
appropriation  of  a  sum  from  the 
grant  distributed  under  sec.  2  (5) 
of  that  Act  for  any  purpose  which 
on  consideration  appears  to  him  to  be  a  scheme  of 
public  utility  within  the  meaning  of  the  section. 

"Mr.  McKinnon  Wood  is  prepared  to  avail  himself' 
of  this  power  on  the  present  occasion,  and  would  be 
disposed  to  consider  favourably  an  application  for  his 
consent  to  defray  in  this  way  the  reasonable  expenses 
of  a  county  or  district  road  surveyor  in  attending 
the  congress,  including  the  necessary  subscription  to 
the  expenses  of  the  congress. 

"  It  would  l>e  convenient  thai  such  applications  in 
respect  of  county  road  authorities  should  be  made 
through    the   county   councils   as   the   authorities   en- 
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trusted  with  the  disposal  of  the  grant,  under  sec.  2  (5) 
of  the  Act  of  L892." 

(Signed) 

J.  M.  DODDS. 
May  8,  1913. 


Junior  Institution  of  Engineers. — A  week-end  excur- 
sion to  Brussels,  from  4th  to  7th  July,  has  been 
arranged  by  this  institution  for  the  purpose  of  visit- 
ing the  Ghent  Exhibition.  The  party  will  leave 
London  on  Friday,  July  4th,  and  visit  the  exhibition 
on  the  Saturday.  For  the  Sunday  excursions  will  be 
arranged  to  Dinant,  the  valley  of  the  Meuse,  the  I  ield 
of  Waterloo,  or  Antwerp,  and  on  the  Monday  places 
of  interest  in  Brussels  will  be  visited,  the  party  return- 
ing to  London  in  the  evening. 
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Institution  of  Municipal  and  County  Engineers. 

THE  WHITSUNTIDE   VISIT  TO   HOLLAND. 


It  was  an  unexpectedly  small  party  that  left  London 
on  Thursday  evening  of  last  week  for  Amsterdam, 
but  happily,  as  events  proved,  the  measure  of  success 
which  attended  this  the  latest  visit  of  the  Institution 
of  Municipal  and  County  Engineers  to  the  Continent 
was  not  to  be  judged  by  mere  numbers.  Business 
was  combined  with  a  reasonable  amount  of  pleasure 
in  the  shape  of  excursions  to  places  of  interest,  and 
as  the  weather  was,  for  the  most  part,  of  a  propitious 
character,  a  really  delightful  holiday  was  spent  by 
those  who  took  part  in  the  tour.  On  Friday  afternoon 
the  members  and  their  friends — who  included  Mr.  R.  J. 
Thomas  (the  president),  Mr.  and  Mrs.  G.  F.  Carter 
(Croydon),  Mr.  and  Mrs.  J.  Sutcliffe  (Deptford),  Mr. 
Thomas  Cole  (the  secretary  of  the  institution)  and 
Miss  Cole,  Messrs.  R.  T.  Surtees  (Newton-le-Willows), 
A.  Hosken  (Smethwick),  \V.  H.  Goodyear  (Smethwick), 
J.  P.  Spencer  (North  Shields),  J.  Lobley  (Stoke-on- 
Trent)  and  W.  Clifford  (Wolverhampton) — met  at 
Amsterdam  Town  Hall,  where  the  Burgomaster,  Baron 
Roell,  who  was  accompanied  by  the  acting  Burgo- 
master, Mr.  Delpratt,  and  a  number  of  the  city 
officials,  extended  a  warm  welcome  on  behalf  of  the 
council,  expressing  the  hope  that  the  visit  would  prove 
both  instructive  and  agreeable.  Thanks  on  behalf  of 
the  visitors  were  returned  by  the  president,  who,  after 
referring  to  the  friendly  relations  existing  between  the 
people  of  Great  Britain  and  Holland,  paid  a  tribute  to 
the  high  skill  which  had  been  shown  by  Dutch  engi- 
neers in  their  long  struggle  with  the  sea.  The  unique 
problems  with  which  Amsterdam  in  particular  is  con- 
fronted were  later  on,  at  the  Exchange,  described  in 
considerable  detail  by  Mr.  A.  W.  Bos,  the  director  of 
public  works  of  the  city,  Mr.  F.  S.  Jacob  and  Mr. 
P.  Lohr,  the  city  engineers,  Mr.  W.  A.  de  Graaf  and 
Mr.  D.  Drost,  following  which  the  members  proceeded 
to  visit  the  sewage-pumping  station  and  outfall  works 
in  course  of  construction,  the  old  sewage  works  of  the 
town  and  the  extensive  tramway  depot  which  the  cor- 
poration— who,  by  the  way,  own  not  only  the  tram- 
ways, but  the  gas  and  water  works — are  erecting  on 
the  outskirts  of  the  city,  this  last-named  undertaking 
providing  an  admirable  object  lesson  to  the  visitors 
in  regard  to  the  many  and  varied  uses  to  which  rein- 
forced concrete  is  being  put  by  continental  engineers. 
This  ended  the  programme  for  Friday,  but  the 
members  left  their  hotel  early  next  morning  on  a  visit 
to  the  new  "  Zuider  "  gasworks,  an  installation  which, 
when  completed,  will  be  up  to  date  in  every  respect. 
Sunday  and  Monday  were  passed  in  pleasant  fashion 
in  excursions  to  the  picturesque  towns  of  Broek  and 
Volendam,  and  to  the  Isle  of  Marken  and  Leyden,  and 
the  final  inspection  of  works  was  made  on  Tuesday, 
when  the  splendidly  equipped  abattoirs  at  The  Hague 
were  visited,  the  party  being  cordially  received  and 
shown  over  the  buildings  by  Mr.  Lindo,  the  director 
of  public  works.  A  visit  to  "  The  House  in  the  Wood  " 
and  a  drive  to  the  famous  North  Sea  resort, 
Scheveningen,  followed  in  the  afternoon,  the  members 
leaving  in  the  evening  for  the  Hook  of  Holland  on 
their  return  to  London,  which  was  reached  on  Wednes- 
day morning. 

AMSTERDAM    AND    IIS    DRAINAGE    WORKS. 

It  may  not  be  generally  known  that  the  canals  for 
which  the  city  of  Amsterdam  is  famed  are  now  the 
source  of  the  very  greatest  anxiety  to  the  authorities 
of  the  city,  the  once  pure  water  being  at  the  present 
time  in  a  condition  which  is  perhaps  best  described 
as  deplorable.  As  long  as  the  river  known  as  the  Ywas 
in  open  communication  with  the  Zuider  Zee  the  daily 
influx  of  tidal  water  sufficed  to  maintain  a  tolerable 
state  of  cleanliness  of  the  canals;  but  when,  in  1872, 
this  open  communication  was  cut  off,  artificial  means 
became  necessary  to  get  rid  of  the  polluted  water  and 
to  introduce  pure  water  in  its  place.  This  question 
became  of  greater  importance  when  a  new  town  began 
to  arise  outside  the  old  boundaries  of  the  city. 

The  renewal  of  the  water  in  the  canals  is  effected 
by  means  of  eight  huge  paddle-wheels,  which  carry 
in  sea  water  through  nine  syphons  under  the  Merwede 
Canal.  During  the  night  the  canals  are  shut  off  from 
the  North  Sea  Canal  and  the  Y  by  locking  several 
floodgates,  and  early  in  the  morning  the  swollen 
canals  discharge  into  the  Y,  which  discharges  its 
water  into  the  sea  at  low  tide.  The  arrangement  of 
the   paddle-wheels   is   such   as  to   allow  water   to   be 


pumped  in  a  contrary  direction  from  the  canals  into 
the  Zuider  Zee. 

As  early  as  1870  a  new  sewage  system  v. as  planned 
for  the  old  town.  The  works  included  the  filling  in 
of  some  600  miles  of  canal,  by  which  the  picturesque 
aspect  of  the  town  would  have  badly  suffered,  and  as 
the  cost  was  naturally  very  great  the  scheme  was 
shelved.  In  later  years,  however,  the  street  traffic 
increased  so  enormously  that  the  filling  in  of  200  miles 
of  canal  could  not  be  avoided. 

The  fact  that,  when  the  revival  of  Amsterdam 
began,  a  new  complete  sewage  system  was  not 
planned,  is  explained  as  follows:  The  so  very  rapid 
growth  of  the  town  was  not  foreseen,  a  great  part  of 
the  ground  occupied  by  the  new  sites  did  not  belong 
to  Amsterdam,  but  to  suburbs,  the  cost  of  the  works 
was  prohibitive,  taking  into  consideration  the  state 
of  the  finances  in  those  days,  while  there  was  also  a 
great  difference  of  opinion  as  to  the  real  cause  of  the 
unsatisfactory  state  of  the  canals.  This  was  attributed 
by  some  to  the  faaces  brought  into  the  canals  from 
the  surrounding  premises,  but  others,  again,  were  of 
opinion  that  the  main  sources  of  pollution  were  sewage 
water  and  town  refuse.  After  serious  consideration 
by  the  municipal  council  a  pneumatic  system  for  the 
removal  of  fseces  was  adopted,  the  main  feature  of  this 
system  being  that  the  fasces  were  drawn  from  the 
premises  by  means  of  a  vacuum,  thus  avoiding  the 
necessity  of  making  sewers  of  large  sectional  area 
and  steep  gradients. 

It  would  appear  that  while  from  a  technical  point 
of  view  the  system  has  been  a  success,  from  an 
economical  one  it  has  proved  to  be  a  failure.  As  a 
result  of  the  introduction  of  water-closets  tin 
got  mixed  with  such  a  quantity  of  water  that  it 
was  impracticable  to  transform  them  into  manure. 
As  a  last  attempt  to  employ  them  profitably,  the 
diluted  fasces  were  treated  with  lime  so  as  to  bind  the 
ammonia,  which,  when  heated,  was  brought  into  con- 
tact with  sulphuric  acid,  a  good  manure  thus  being 
obtained.  Though  by  this  process  considerable  sums 
of  money  found  their  way  into  the  city  treasury,  the 
working  expenses  of  the  system  proved  to  be  prohibi- 
tive, for  even  by  this  process  by  far  the  greater  part 
of  the  faeces  had  to  be  thrown  into  the  canal  adjoining 
the  works,  causing  pollution  over  a  long  distance. 

This  system  having  proved  a  failure,  no  further 
extensions  were  embarked  upon,  all  new  premises 
being  connected  to  underground  reservoirs  which,  at 
regular  periods,  were  emptied  pneumatically  into  tank 
wagons. 

In  1907  the  city  engineer  at  last  gained  his  cause 
by  the  granting  by  the  city  council  of  a  sum  of 
£250,000  for  the  making  of  a  proper  sewage  system 
worked  by  a  system  of  powerful  pumps. 

Physical  and  financial  reasons  made  it  impossible 
to  construct  sewers  of  such  dimensions  as  would  carry 
off  the  whole  volume  of  rainfall  during  periods  of 
storm. 

Since  the  main  sewer  runs  round  the  inner  city, 
following  one  of  the  canals,  it  was  possible  without 
difficulty  to  choose  a  number  of  points  at  selected 
places  along  the  canal  banks  v  here  sewage  could  be  dis- 
charged to  the  greatest  advantage.  The  branch  sewers 
have  a  sufficient  capacity  to  allow  of  their  conveying 
the  storm  water  to  these  outlets  in  spite  of  the  flat- 
ness of  the  gradient.  The  sluggish  flow  may,  of  course, 
lead  to  deposits  of  road  grit,  sludge  and  other  solid 
materials;  on  the  other  hand,  the  velocity  of  the  dry- 
weather  flow,  which  will  attain  a  minimum  rate  of 
H  miles  per  hour,  is  expected  to  remove  these  deposits 
and  even  to  prevent  them.  Moreover,  the  sewer 
system,  being  constructed,  even  at  the  beginning  of 
its  course,  at  a  considerable  depth  below  canal  level, 
may  be  flushed  by  canal  water. 

The  sewage  would  flow  until  a  depth  of  15  ft.  below 
the  street  surface  is  reached.  Here  the  new  electric 
pumping  station  will  lift  the  sewage,  and  pass  it  on 
to  the  chief  pumping  station,  which  will  be  able  to 
deal  with  about  380  gallons  per  second.  The  quantity 
of  sewage  to  be  dealt  with  precludes  all  ideas  of  build- 
ing collecting  basins.  It  was  decided,  therefore,  to 
provide  only  large  settling  basins  or  grit  chambers. 
As  no  other  purification  treatment  will  be  applied  to 
the  sewage,  these  chambers  are  provided  with  remov- 
able screens  which  protect  the  pumps  by  keeping  all 
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floating  substances  effectually  away.  It  being  desired 
to  place  the  pumps  below  the  dry-won  Hut  flow  level 
of  the  main  sewer,  the  basins  have  a  considerable 
depth.     Each  pump  is  placed  separately  in  a  chamber. 

The  substructure  of  the  station  and  basins  is  in 
reinforced  concrete.  As  regards  extension  of  the 
capacity  of  the  station,  the  members  were  given  to 
understand  this  could  be  undertaken  without  any 
difficulty.  The  plan  of  the  building  is  in  keeping  with 
the  simplicity  of  the  mechanical  arrangements.  The 
architectural  details  give  it  a  simple  but  tasteful 
outward  appearance,  making  it  quite  an  ornament  to 
the  new  quarter  of  the  town,  which  begins  here. 

The  construction  of  the  works  has  been  in  operation 
since  1908. 

In  addition  to  this  a  project  is  now  in  a  Ear-ad^  anced 
state  of  preparation  for  the  destruction  of  town  refuse. 
and  a  sum  of  nearly  £67,000  lias  been  granted  for  the 
connection  with  the  new  sewers  of  those  premises 
which  are  at  present  dependent  on  the  existing  system. 
These  sewers  arc  placed  horizontally  at  the  level  of  the 
water  in  the  canals  and  in  the  North  Sea  Canal,  that 
is  1ft.  6 in.  under  the  level  known  all  over  Holland 
and  in  the  greater  part  of  North  Germany  as  Amster- 
dam level.  The  main  sewer  now  in  course  of  con- 
struction follows  the  direction  of  the  old  town  boundary 
and  by  means  of  powerful  electric  pumps  situated  at 
the  east  end  of  the  town  its  contents  are  forced 
through  a  conduit  of  reinforced  concrete  over  a  length 
of  3  miles  into  the  Zuidei  Zee. 

THE    OUTFALL  WORKS. 

Reinforced  concrete  was  chosen  as  the  material  of 
the  tube,  which  has  a  circular  section  with  an  inner 
diameter  of  60  in.,  the  sides  having  a  thickness  of 
4in. 

From  the  pumping  station  the  tube  mainly  follows 
an  old  sea  dyke,  called  the  Zeehurgerdyk,  passes  with 
a  syphon  under  the  Merwede  Canal,  and  then  runs 
along  a  dam  in  the  sea  to  the  point  of  discharge 
This  last  dam  had  originally  been  constructed  to  pre- 
serve a  navigable  channel  in  the  Zuider  Zee,  and 
advantage  was  taken  of  the  dam  to  lay  the  tube  along 
it. 

Although  the  ordinary  movement  of  the  water  and 
the  usual  difference  between  high  and  low  tide  at  the 
end  of  the  tube  are  not  very  considerable,  it  is  believed 
that  so  far  out  at  sea  the  sewage  can  be  discharged 
without  further  purification. 

To  counteract  any  harmful  effect  of  the  sea  water 
upon  the  concrete,  slowly  hardening  Portland  cement 
and  some  trass  were  used  in  the  strong  mortar,  while 
the  separate  pieces  which  form  the  tube  were  not- 
allowed  to  come  into  contact  with  the  sail  water  until 
they  were  at  least  one  month  old. 

These  separate  tube  pieces  are  about  10ft.  long; 
between  them  an  opening  of  2  in.  is  left,  while  round 
this  joint  a  ring  of  reinforced  concrete,  20  in.  wide  and 
4  in.  thick,  has  been  laid.  The  joint,  as  well  as  the 
space  between  the  tube  and  the  ring,  were  filled  up 
with  Portland  cement  mortar.  In  lb"  dam,  however, 
one  of  every  eight  joints  was  filled  by  a  mixture  "i 
asphalt  and   bitumen,   in  order  to  allow  of  the  tube 


following  the  setting  of  the  subsoil,  and  of  expansion 
or  shrinkage  by  changes  in  temperature. 

The  experience  with  these  asphalt  joints  has  not 
been  entirely  favourable,  as  the  asphalt  began  to  melt 
during  warm  summer  weather,  and,  because  it  did  not 
expand  as  the  tube  shrank,  caused  cracks  and  leaks 
in  the  pipe.  After  the  tube  had  been  clown  sufficiently 
long  to  warrant  the  expectation  that  the  subsoil  had 
finally  settled,  the  asphalt  joints  were  cut  out  and 
replaced  by  cement  mortar. 

The  armouring  of  the  tube  is  a  double  network  of 
round  iron,  |in.  thick  for  the  principal  armouring, 
and  t%  in-  for  the  secondary  armouring. 

The  tube  is  ventilated  by  ten  automatically  working- 
air  valves  placed  at  the  highest  points,  while  for  pur- 
poses of  inspection  a  cover  has  been  put  about  every 
110  yds. 

The  testing  of  the  whole  tube  under  pressure  has 
not  yet  taken  place,  so  that  a  final  judgment  as  to 
tin'  tightness  of  the  joints  cannot  yet  be  formed. 

At  the  outflow  the  pipe's  end  is  provided  with  a 
gate  to  make  the  closing  of  the  tube  possible.  From 
this  gate  the  sewage  is  carried  between  two  dams  of 
reinforced  concrete,  resting  on  a  sub-structure  of  piles 
about  40  yds.  out  to  sea. 

The  total  length  of  the  tube  is  about  3A  miles,  and 
about  810  miles  of  iron,  weighing  about  660  tons,  have 
been  used  for  the  armouring. 

The  total  cost  of  the  work  was  about  £35,000. 

THE    TUMPING     STATION. 

At  the  main  pumping  station  three  pumps  have  been 
installed  up  to  the  present,  two  of  these  having  a 
capacity  of  134  gallons  per  second  each,  and  the  third 
a  capacity  of  268  gallons  per  second.  The  last- 
mentioned  pump  is  therefore  twice  as  powerful  as  each 
of  the  smaller  pumps.  The  capacities  are  figured  on 
a  maximum  head  of  about  39  ft.  of  water,  which  is 
necessary  to  force  the  sewage  through  the  concrete 
pressure  tube  and  against  the  highest  registered  Zuider 
Zee  tide. 

The  number  of  revolutions  of  the  smaller  pumps  is 
485,  and  that  of  the  larger  pump  360  per  minute,  both 
numbers  being  constant  on  account  of  the  use  of  alter- 
nating current  motors.  The  capacity  of  the  large 
motor  is  300-h.p.,  and  that  of  each  of  the  smaller 
motors  150-h.p. 

The  normal  discharge  of  this  pumping  station  will 
be  about  400  gallons  per  second,  and  will  be  effect ed 
by  the  large  pump  and  one  of  tin;  smaller  pumps  when 
working  together. 

The  cost  of  the  complete  mechanical  and  electrical 
equipment  of  this  pumping  station  amounts  to  about 
£6,000. 

Amsterdam's   new  gasworks. 

The  area  of  the  new  "Zuider"  gasworks  which  the 
Corporation  of  Amsterdam  are  erecting  is  no  less 
than  30  acres,  and  52  acres  of  ground  are  available 
for  extensions  if  they  become  necessary  in  the  future. 

The  principal  building  is  the  retort  house,  308ft. 
long,  88  ft.  wide  ami  93  ft .  high,  with  six  benches  of 
live    furnaces,   each    with  eighteen   vertical  retorts. 

The  maximum  daily  output  will  be  6,360,000  cub.  ft. 


MEETING   AT   NEWCASTLE-UPON-TYNE. -{Condvsion.) 


Following  the  proceedings  reported  in  lasl   week' 

j    me,   attention   was  given   at  the   recent   meeting  of 

the  Institution  of  Municipal  and  County  Engineers  at 

i  !o-upoii-T\  i       d   i  I'M1  '  •'••'  rhe  Ouseburn 

Valley    Work:-,"    by    Mr.    Frank    I.    Morgan,   assocm. 

Mr.  E.  J.  Thomas,  the  pre  ident,  was  again 

to  the  chair,  and,  in  addition  to  those  present  on  the 

previous   day,    the  attendance   included    Messrs.   E.    I 

We  t minster  and  Lead  >.  C.  K.  hi\ era  | Harro 

gate)  and   Jl.   V     I ilc-upon-Tyne). 

[Mr.  Morgan'.-  paper  is  reproduced  in  another  part 
of  this  issue.] 

DISCUSSION  OF  Ml;     M<  >i;<  ■  \.\  .-.   PAPEfi. 
Mr.   E.  J.   Bilcook  (Westminster  and   Leed   i  pro 

voU  oi  thanks  to  Mr.  Morgan  for  his 
description  of  what  was  an  exceedingly  interesting 
and  important  work  for  the  city  of  Newcastle.  This 
!in  work  was  one  of  the  public  work:-  which 
had  been  so  much  discussed  locally  that  even  people 
at  a  distance  had  heard  the  echoes  of  the  discussion. 
They  knew  there  had  been  a  great  deal  of  controversy 
as  to  what  was  the  best  line  to  be  adopted  for  dealing 
with  this  formidable  barrier  across  the  traffic  of  New- 
cattle.      The  basic  on  which 

••  as  di  a   matter  of  great    latere  I       'l  be 

authoi  stated  that  the  original  design  was  be  ed  upon 


a  rainfall  of  I  in.  pel  hour  for  the  whole  drainage 
area  of  the  stream  down  to  the  point  where  the  cul- 
vert commenced,  and  that  J  in.  of  rain  per  hour  was 
estimated  all  to  run  off  the  drainage  area  as  fast  as 
it  fell.  One  inch  of  rain  per  hour  for  anything  like 
25  miles  of  area  was  a.  very  exceptional  fall.  He  was 
hi  the  neighbourhood  of  Norwich  last  August  when 
that  very  celebrated  fall  of  rain  took  place  which 
amounted  to  7  in.  of  rain  in  twenty-four  hours.  That 
-a  ii  olutelj  unprecedented  in  that  district.  The 
Tin.  fell  during  twelve  hours,  and  during  the  in:i.\i- 
mum  period  of  fall  more  than  It  in.  fell  in  a.  little 
over  three  hours.  That  was  the  rate  of  fall, and  it  was 
almost  unprecedented  in  this  country— -certainly  in 
the  eastern  counties.  Fie  took  if,  although  they  were 
much  further  north,  and  the  ground  oonsiderabl; 
they  were  not  in  New  castle  in  what  would 
i  'iibed  as  a  region  of  very  heavy  rainfall.  The 
rainfall  was  nothing  like  what  they  got  in  tie  lull 
country  in  Cumberland.  Therefore  1  in.  of  rain  pej 
Hour  might  be  taken  as  being  tin;  absolute  limit  of 
what  wae  Likely  to  scour,  if  one  considered  the  area 
of  25  square  mile,  and  took  the  period  of  an  hour, 
fall  of  rain  and  the  rate  at  which  it  went 
in  the  eatchground  were  two  entirely  different  things, 
and  it  depended  entirely  upon  the  nature  of  the 
ground  and  it    perviousne     audit    gi  adient  as  to  how 
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u   water  would  go  off.    He  must  say  from  the 
information  which  he  had  been  able  to  obtain  that  Mr. 
Steele  was  fully  justified  in  reconsidering  the  sectional 
area  of  this  culvert  before  proceeding  with  the  works 
when   they   came    under  his   charge.    Apparently   he 
was  able  to  obtain  the  gauging  of  an  exceptionally 
heavy  flood  in  1900,  which  gave  a  yield  from  this  valley 
of  something  like  £  in.  per  hour  from  the  catehground. 
That,  no  doubt,   although  a  very  heavy  flood,   they 
would  not  take  as  being  the  absolute  limit,  and  Mr. 
Steele   provided  in   his  design    for    a    culvert  which 
would  take-in.  per  hour.    For  some  reason  he  had 
increased  that,   and   so  he  had  got    a    provision    of 
T4„in.  per  hour.    That,  in  face  of  the  gauge  of  Jin. 
per  hour,  seemed  to  be  a  very  ample  provision,  and 
shows  that  the  original  design  of  1  in.  per  hour  was 
certainly   working   on   a   very  safe   limit.     The   point 
which  one  naturally  looked  at  after  all  was  what  differ- 
ence in  cost  was  made  by  this  alteration  in  the  cross- 
section.    Obviously  it  must  have  been  something  im- 
portant, and  it  would  be  interesting  to  know  what  the 
saving  to  the  corporation  was  to  make  this  alteration 
in   design.    He   knew  the   question   was   complicated 
by  this— that  the  original  construction  of  the  larger 
sectional  area  seemed  to  have  been  undertaken  when 
the  corporation  had  borrowing  powers  under  an  Act 
of  Parliament,  and  when  they  would  not  have  to  sub- 
nut  their  plans  of  construction  to  any  criticising  engi- 
neer ;    and  subsequently,  when  the    culvert  was    ex- 
tended,  they   were  told   that  the   Local   Government 
Board   sanctioned  the  loan,   and  the   details  of  con- 
struction had  to  be  submitted  to  an  engineering  in- 
spector, and  as  a  result  of  that  process,  the  strength 
of     construction     was     largely     increased.       So     the 
cost  of  construction  as  carried  out  was  not  strictly 
comparable  with  the  original  design;  but  perhaps  the 
author  would  tell  them  what  the  saving  would  have 
been  if  constructed  with  the  same  margin  of  strength. 
The  question  of  strength  seemed  to  have  been  dealt 
with  by  the  model  exhibited.    This  was  a  method  of 
testing  which  rather  appealed  to  one  in  the  first  in- 
stance as  being  a  practical  test;  but  one  always  had 
to  bear  in  mind  this — that  when  they  came  to  a  heavy 
bank  like  this,  tipped  up  with  all  sorts  of  materials 
and    angles,    and    at   different   times,    heavy    rainfall 
might  alter  the  constituents  of  the  filling  materials. 
Thus  the  load  brought  upon  the  culvert  below  was  not 
truly  represented  by  the  conditions  existing  in  that 
model,  where  the  material  was  more  or  less  dry,  and 
where  there  were  not  the  alterations  of  the  conditions 
taking  place  in  the  slopes,  and  the  wdrole  of  the  mate- 
rials would  not  have  to  be  carried  by  the  superincum- 
bent material.      The  Local  Government  Board  were 
severe  in  their  requirements  in  requiring  the  culvert 
to  carry  the  whole  load  of  the  bank.    He  noticed  with 
respect  to  the  levels  of  the  culvert  that  the   invert 
level    at   the   outlet   end   was   fixed   above   the   level 
of  high  water  spring  tide.     Unfortunately  he  had  not 
been  able  to  see  the  longitudinal  section  of  the  valley 
and  the  rise  and  fall  of  the  tide.    One  would  have 
thought  it  would  have  been  better  to  keep  the  culvert 
down  at  the  outlet  end,  and  so  get  a  larger  discharg- 
ing capacity  if  the  tide  was  down.      Unfortunately 
floods  did  not  occur  at  low  water.    There  was  a  justifi- 
cation for  the  belief  that  heavy  thunderstorms  took 
place  at  high  water;  but  the  water  did  not  reach  the 
river  at  the  moment  it  fell,  and  even  if  it  fell  at  high 
water  it  did  not  follow  that  they  would  get  the  maxi- 
mum   discharge    from    their    cidvert    at    the    exact 
moment.    With  a  culvert  of  this  size,  if  the  invert 
had   been  kept  down  10  ft.   it  would  have   improved 
the  gradient,  and  instead  of  1  in  140  it  would  have 
been  1   in  80,  which  would  have  given  three  times 
the  discharging  capacity.      The    height  of    the    tide 
wrould  never  be  such  as  absolutely  to  cover  the  end 
of  the  culvert.    That  was  a  criticism  which  he  offered 
without  a  full  knowledge  of  the  facts,  but  still  it  was 
a  point  which  one  would  like  to  have  discussed.    With 
regard  to  the  rate  at  which  this  valley  was  going  to 
be  filled  up,  it  seemed  to  be  work  of  very  great  magni- 
tude.   They  would  have  to  look  for  years  and  years 
of  tipping  to  get  the  valley  filled  up,  and  the  value 
of  the  work  brought  into  full  operation.    He  supposed 
there  was  no  method  of  obviating  this  without  going 
to  a  big  expense,  and  the  corporation  were  not  pre- 
pared to  do  that.    The  diagram  on  the  wall  which 
dealt  with  the  number  of  houses  built  during  the  last 
twenty  or  thirty  years  was  rather  instructive,  as  one 
noticed  there  had  been  a  very  material    falling    off 
since  1907.    Soon  after  the  extension  of  the  city,  when 
the  number  of  houses  built  was  between  600  and  700 
annually,  it  had  fallen  off  to  about  100  per  annum. 
For  a  city  of  this  importance  to  have  only  100  or  200 


houses  built  per  annum  showed  there  had  been  a 
terrible  slump  in  the  building  trade.  Perhaps  they 
could  not  discuss  all  the  causes  of  it,  but  Mr.  Steele 
might  give  them  some  information  on  that  subject. 
He  presumed  the  falling  off  was  only  temporary ;  there 
was  probably  some  over-building  in  the  past,  but  that 
must  be  overtaken  in  a  progressive  city,  and  one  might 
expect  that  a  larger  number  of  houses  would  be  built 
and  the  valley  would  get  filled  up  at  a  much  quicker 
rate. 

Mr.  C.  E.  Kivers  (Harrogate),  who  seconded  the 
vote  of  thanks,  asked '  whether  in  the  design  of  the 
reinforcement  of  the  concrete  any  efforts  had  been 
made  to  resist  the  surface  action  in  the  culvert  due 
to  the  enormous  capacity  and  velocity  of  the  flow. 
An  enormous  amount  of  material  would  eventually 
be  required  for  filling  the  valley,  and  although  the 
rate  of  building  had  decreased  to  such  a  low  Limil 
during  the  last  year  or  two,  when  building  did 
increase  it  would  take  place  on  the  outskirts  of  the 
city,  and  the  cost  of  conveying  material  to  this  valley 
would  be  very  great.  He  asked  as  to  the  provision 
for  access  to  and  ventilation  of  the  sewer  to  be 
laid  in  the  culvert.  Apparently  the  only  access  would 
be  at  the  two  ends  of  the  culvert. 

Mr.  L.  Eoseveare  (South  Shields)  said  what  struck 
him  m  this  paper  was  the  fact  that  Newcastle  seemed 
to  have  been  blessed  from  the  very  commencement 
with  engineers  who  had  the  courage  of  their  convic- 
tion. To  start  with,  in  1894,  when  British  engineers 
had  a  very  prejudiced  view  of  reinforced  concrete, 
to  put  in  a  culvert  100ft.  below  ground  showed  the 
engineer  had  the  courage  of  his  convictions,  and  per- 
haps the  suggestion  of  Mr.  Steele  to  make  the  culvert 
of  a  smaller  section  showed  more  pluck  than  ever. 
The  line  of  least  resistance  was  to  continue  the  work 
as  before.  It  was  not  always  a  paying  thing  to  do 
to  cut  down  a  section,  but  it  showed  that  engineers 
were  appreciating  a  little  more  the  discharge  of  water 
from  areas.  It  seenied  to  be  a  subject  in  which  pre- 
viously they  were  following  rule  of  thumb.  Some  of 
the  leading  engineers  assumed  the  whole  of  the  rain- 
fall over  the  area  without  any  data  or  calculations 
as  to  the  impermeability,  and  some  of  the  younger 
engineers  had  followed  their  lead  and  assumed  the 
rainfall  of  an  area  to  be  similar  to  some  other  area 
elsewhere,  where  the  engineer  had  estimated  Jin.  or 
£in.,  or  whatever  it  might  be.  After  the  paper  of 
Mr.  Lloyd  Davies  they  had  no  excuse  for  so  doing. 
The  charts,  rainfall  figures,  and  the  fact  that  it  was 
an  entirely  impervious  area,  proved  conclusively  that 
Mr.  Steele  had  done  the  right  thing.  Even  if  this 
area  was  developed  above  the  extra  flow  which  would 
come  into  the  sewer  would  only  be  extra  owing  to 
the  shortened  time  of  concentration  due  to  the  fact 
that  the  v/ater  would  be  running  down  sewers  rather 
than  from  the  land.  Taking  the  design  of  a  culvert 
of  this  description  it  was  quite  feasible  that  the  size 
of  the  culvert  would  depend  entirely  upon  the  flow 
off  of  an  urban  district  with  a  very  quick  fall  and  a 
resultant  short  time  of  concentration  and  a  high  rain- 
fall. It  was  quite  possible  that  a  culvert  would  have 
to  be  designed  for  that  same  area  rather  than  the 
larger  area  above.  He  noticed  that  the  author  sug- 
gested that  the  borings  he  took  were  absolutely  wrong 
— at  least,  did  not  prove  what  they  were  going  to  meet. 
He  had  often  thought  it  would  be  well  to  get  a  factor 
of  safety  as  to  reliability  of  borings.  He  would  give 
them  one  example.  In  boring  for  a  reservoir  dam 
they  came  to  rock  at  17  ft.  deep.  When  they  opened 
out  the  ground  the  only  place  where  the  rock  existed 
was  the  place  where  the  borings  were,  and  else- 
where they  had  to  go  down  104ft.,  and  had  £2,000 
worth  of  timber  in  it.  The  arches  were  most  interest- 
ing, and  it  was  well  that  the  engineers  in  large 
boroughs  were  able  to  carry  out  experiments  in  the 
way  they  did.  He  agreed  with  Mr.  Silcock  it  was  a 
pity  the  Local  Government  Board  did  not  compensate 
them  for  the  trouble  taken  with  the  test  experiments. 
As  to  the  lowering  of  the  outlet  as  suggested  by  Mr. 
Silcock,  the  strength  of  a  chain  was  its  weakest  link, 
and  in  these  calculations  it  would  be  well  to  calculate 
the  highest  rate  of  flow  at  the  highest  water. 

Mr.  G.  Nelson  (Gosforth)  said  when  he  first  saw 
the  complete  section  of  this  Ouseburn  culvert  at  its 
mouth  he  thought  it  wras  too  large  for  its  purpose. 
Mr.  Morgan  said  that  it  was  originally  designed  to 
allow  for  1  in.  of  rainfall  over  the  whole  watershed 
area,  and  the  question  resolved  itself  into  whether 
they  calculated  that  this  was  all  going  into  the  culvert 
at  one  time,  or  would  be  distributed  over  a  period  of 
time.  It  was  usual  in  designing  a  sewTer  to  provide 
for  lin.  of  rainfall,  but  a  quarter  of  that  was  only 
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to  be  dealt  with  at  one  time.  This  1  in.,  as  it  was 
agricultural  land,  seemed  to  be  a  very  large  computa- 
tion. It  reminded  him  of  an  anecdote:  An  assistant 
in  the  Sonth  of  England  was  instructed  by  his  chief 
to  get  out  the  formula  of  a  chimney,  and  the  formula 
worked  out  at  6ft.  The  chief  said:  "We  will  make 
it  15  ft.,  and  we  shall  then  be  safe." 

Mr.  W.  J.  Steele  (Newcastle-upon-Tyne)  said  this 
question  of  rainfajl  had  vexed  a  good  many  of  them, 
but  he  did  not  think  they  had  given  it  the  considera- 
tion given  to  it  by  Mr.  Morgan  and  himself.    They 
investigated  charts  for  he  did  not  know  how  many 
years  back.    They  did  what  was  of  equal  importance 
— they   interviewed   the   oldest  men   they   could   find 
who  lived  on  the  banks  of  the  stream,  and  they  were 
very  fortunate  in  finding  a  very  intelligent  gardener 
who  had  known  the  stream  for  fifty  years,   and  he 
gave  them  various  flood  marks  which  he  had  made 
out   of   curiosity.    They   based   their   calculations   as 
detailed  in  the  paper  for  several  reasons.    He  had  got 
there  a  chart — an  automatic  rain  gauge— which  showed 
the  fall  of  rain  they  had  in  June,  1911.    During  four- 
teen hours  they  had  2-30  in.,  but  twice  during  that 
fourteen  hours  \  in.  fell  in  an  hour — that  was  to  say, 
for  the  whole  of  one  complete  hour.    They  could  see 
the   chart  was  remarkably   steady;    the  pointer  was 
very  uniform,  the  curve  was  true.      The  point  was 
raised   by   Mr.    Roseveare   that  the  culvert  was   the 
same  as  a  sewer.    It  was  only  a  question  of  degree. 
The   same  principle   applied,   but  what  Mr.   Morgan 
had  brought  out  in  his  paper  was  that  the  two  things 
were  entirely  different.      The  time  of  concentration 
was  two  and  a-half  hours.    The  time  of  concentration 
being  two  and  a-half  hours,  it  altered  the  question  of 
the  quantity  of  water  that  got  off  the  watershed.    The 
culvert  would  run  three-quarters  full  with  the  greatest 
quantity  that  could  come  off  the  watershed,  as  calcu- 
lated in  the  paper.    That  brought  up. another  point, 
raised  by  Mr.  Silcock,  as  to  the  reason  for  keeping 
the  outlet  of  the  culvert  above  high  water.    To  begin 
with,  he  thought  one  would  never  have  the  outfall  of 
a  culvert  blocked  by  the  tide  if  one  could  help  it. 
Here  a  few  feet  did  not  matter.    Another  point  was 
if  they  could  get  a  free  outlet  they  ought  to  have  it. 
But  there  was  another  point  which  was  very  much 
more  important.    Mr.  Silcock  said  if  they  had  dropped 
the    mouth   of   the    culvert   they    would   have   got   a 
gradient  of  1  in  80;  but  a  gradient  of  1  in  80  would  be 
dangerous.      They   had   got   1   in    140,   and  that  was 
quite  quick  enough.    The  velocity  was  something  like 
15  miles  per  hour.    They  came  to  the  conclusion  that 
if  they  increased  the  velocity  the  culvert  would  not 
stand   it;    the   friction  would  be   so  enormous  as  to 
sheer  off  the  lining  of  concrete  from  the  reinforcement. 
If  the  velocity  was  so  great  that  the  whole  thing  would 
be   destroyed,   they   would  waste   £30,000  or   £40,000. 
They  might  discuss  the  question  of  rainfall  for  a  very 
long  time.    He  was  reading  the  other  day  some  ex- 
periments of  Mr.  Sandeman  in  the  Derwent  Valley, 
where  they  found  they  got  75  per  cent  of  the  actual 
rainfall,  and  only  25  per  cent  was  absorbed  or  evapo- 
rated.   That  generally  followed  what  they  had  done. 
There  was  another  point  raised  as  to  the  tipping  into 
the  valley,  and  the  time  it  would  take  to  fill  up.    That 
had  given  them  a  good  deal  of  "thought.    When  the 
shipyard  of  Messrs.  Armstrong,  at  Walker,  was  about 
to  be  constructed,  and  some  4,000,000  tons  of  material 
were  taken  to  sea,  they  endeavoured  to  come  to  an 
arrangement   with   t'ne   contractor   for  that  material. 
They  tried  to  arrange  with  the  railway  company  to 
run  a  special  service  of  trains  during  the  night  and 
liiing  the  excavation  up  the  valley,  but  that  was  found 
to  be  too  expensive.    They  experimented  with  another 
'scheme  for  a  fifteen  minutes'  tramway  service  over 
the  whole  twenty-four  hours,  carried   down   some  of 
the  side  streets.    The  idea  was  to  lay  a  special  tram- 
way along  Warwick-street  and  tip  the  material  into 
the  valley.    They  went  into  the  cost  of  that,  and  the 
committee  thought  it  would  be  unwise  to  do  it.    They 
charged  now  3d.  per  load  for  all  material  tipped  into 
the  valley.    It  was  true  they  only  got  a  small  quan- 
tity,  but  they   hoped  to   get  a  larger   quantity.    To 
fill  in  the  whole  valley  was  a  matter  of  a  great  number 
of  years.    The  only  object  in  filling  in  the  valley  was 
fo   reclaim  land,   and   they  might  spend  very   much 
more  in  reclaiming  land  than  they  would  get  for  it 
eventually.      The  important  thing  was   to    get   their 
road  acre 

■  i  vr  (Mr.  R.  J.  Thomas)  remarked  that 

ery  keen  investigation  as  to  the 

use.    On  the  previous  day, 

when  going  down  the  river,  he  had  been  led  to  ask 

those  4,(M  '  of  good  English  earth  which 


were  sent  out  to  sea  could  not  have  been  used  in  filling 
this  Ouseburn  Valley.  Mr.  Steele  had  explained  why 
the  difficulties  occurred,  and  no  doubt  the  explana- 
tion was  ample;  but  it  did  seem  a  pity  that  it  was 
not  possible  to  utilise  that  stuff  to  fill  up  Ouseburn. 
Another  question  was  the  connections  to  the  sewer 
inside  the  length  of  culvert,  how  those  connections 
would  be  made,  or  if  any  would  be  made  at  all. 

Mr.  Morgan,  in  reply,  thought  most  of  the  criti- 
cisms had  been  answered  by  Mr.  Steele.    Mr.  Silcock 
asked  what  the  extra  cost  of  the  culvert  would   be 
if  carried  out  on  the  same  lines  as  the  original  section. 
It  would  have  made   a  difference  of  about  £4,000  if 
they  had  made  the  same  thickness  of  arch  and  con- 
struction throughout.    Mr.  Eivers  asked  if  they  had 
provided  any  manholes  on  the  sewer.     They  had  pro- 
vided  manholes   from    the    interior    of    the    culvert. 
They  would  be  able  to  get  at  that  from  time  to  time, 
and  that  was  the  means  of  access  to  the  sewer.    Mr. 
Eoseveare  raised  a  point  as  to  boring.    These  were, 
as  a  rule,  very  unsatisfactory.    These  were  taken  very 
carefully,  50  ft.  apart,  and,  as  often  happened,  they 
did  not  discover  all  they  wanted.    Taken  to  a  depth 
of  10  ft.  to  20  ft.  below  the  foundation  consisted  chiefly 
of  shale,  segar  clay,  coal  mixtures  and  sand  and  soft 
ground.    That  was  taken  out,  and  the  foundation  in 
every  case  taken  to  the  shale.    In  dealing  with  the 
rainfall  and  estimating  the  discharge  from  the  drain- 
age area  they  could  not  afford  to  take  any  risks  of 
under-estimation,   as  they   were  faced   with  the   fact 
that  when  the  valley  was  filled  in  the  culvert  would 
be  the  only  means  of  outlet  for  the  stream,  and  if 
an  abnormal  flood  should  occur  at  any  time,  and  the 
culvert  proved  inadequate  to  take  the  volume  coming 
down   through   blockage  or  other   causes,  the  whole 
would  be  impounded  by  the  filling  acting  as  a  huge 
dam,  which  would  back  up  the  water  for  a  consider- 
able  distance  with  disastrous  results    to    properties 
higher  up  the  stream.    Bearing  that  in  mind,  it  was 
decided  to  treat  the  whole  of  the  catchment  area  as 
impermeable,  and  arrange  to  take  the  whole  rainfall 
falling  on  the  area  direct  into  the  culvert.    The  esti- 
mated time  of  two  and  a-half  hours  for  this  rainfall 
to  reach  the  culvert  was  also  kept  very  small,  as  in 
reality  they  knew  from  frequent  observations  that  the 
actual  time  was  very  much  longer.     With  regard  to 
the  calculations  for  the  culvert,  the  culvert  was  cal- 
culated as  an  arch  fixed  at  the  ends  and  continuous 
at  the  crown.    The  resultant  load  from  80  ft.  of  filling- 
above  the  crown  of  the  arch  was  taken  for  the  calcu- 
lation of  the  bending  material.    The  various  members 
of  the  reinforcement  throughout  the  arch  were  calcu- 
lated to  resist  this  bending.    The  structure  was  also 
calculated  to  resist  a  side  loading— that  was  assuming 
that  the  filling  was  tipped  on  one  side  of  the  culvert 
only.    He  might  say  a  word  as  to  the  percentage  of 
reinforcement.    The  ratio  of  the  transverse  reinforce- 
ment to  the  concrete  was,  in  the  old  culvert,  at  the 
crown  2-33  per  cent,  and  at  the  centre  of  the  invert 
1-15  per  cent.    The  new  culvert  was  altogether  more 
strong.    The  reinforcement  at  the  crown  was  3-31  per 
cent,  and  at  the  centre  of  the  invert  165  per  cent. 
The  dimensions  of  reinforcement  were,  in  the  old  cul- 
vert, inside  main  bars  jf-in.  diameter,  6^-in.  centres; 
outside    main    bars   ^--in.   diameter,   6-J~in.   centres; 
invert  bars  -ff— in.  diameter,  10-in.  centres;  longitudinal 
bars  ,%-iii.  diameter,  13-in.  centres;   stirrups  2Jin.  by 
16  in.   B  and  G   mainly.    In  the  new  culvert  inside 
main  bars  lj-in.  diameter,  6-in.  centres;  outside  main 
bars  lj-in.  diameter,  6-in.  centres;  invert  bars  1-J-in. 
diameter,  10-in.  centres;  longitudinal  bars  -fVin.  dia- 
meter,   13-in.    centres;     stirrups    2Jin.   by   16   BNG 
mainly.    With  regard  to  the  point  raised  with  regard 
to  the  model,  they  had  to  consider  the  question  of 
the  stability  of  the  haunches  of  the  arch  in  case  the 
foundation  gave  way.    The  model  was  made  to  open 
sideways,  and  they  had  to  find  out  what  the  pressure 
would  be  in  filling  in  the  sides  of  the  slopes.    It  was 
found  that  the  filling  in  material  from  the  top  fol- 
lowed the  side  of  the  culvert,  but  had  no  effect  on 
the  culvert  itself,  and  the  result  was  that  the  filling 
laid  at  an  angle  of  repose  at  about  45  deg.    The  only 
thing  that  could  happen  was  that  it  might  be  strained 
by  the  side  loading  and  the  foundation  go;  but  they 
did  not  anticipate  the  foundation  giving  way  because 
that  had  been   so  carefully  considered.    A  few   par- 
ticulars as  to  the  cost  of  the  culvert  might  be  useful 
to  the  members.    The  cost  of  the  first  length  of  cul- 
vert was  £25,325,  and  the  cost  of  the  second  length 
would   be   about  £16,000.    The  whole   cost  would  be 
between   £41,000   and   £42,000.      That  worked    out    at 
about   £11    per    lineal    foot   of   culvert,    and    a    cost 
of  about  Is.  6d.  per  foot  of  reinforeed-conerete  work. 
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That  was  seven  years  ago,  when  the  cost  of  work 
was  much  less  than  it  is  now.  When  they  came  to 
the  second  length  of  culvert,  which  was  started  seven 
years  afterwards,  the  price  of  everything  had  gone 
up  50  per  cent,  and  the  tenders  they  received  for  the 
new  culvert  were  considerably  higher  than  for  the 
old.  It  worked  out  at  £17  10s.  per  foot  run.  This 
was  accounted  for  by  the  increase  of  reinforcement 
and  the  increase  in  the  price  of  the  materials  all  the 
way  round. 

The  paper  on  "The  Newcastle-upon-Tyne  Tramways 
Extensions,"  which  was  next  submitted  to  the  meet- 
ing by  Mr.  J.  McKellar,  is  reproduced  elsewhere  in 
this  issue. 

DISCUSSION  OF  MR.  McKELLAR'S  PAPER. 
Mr.  H.  W.  Taylor  (Newcastle-upon-Tyne)  proposed 
a  vote  of  thanks  to  Mr.  McKellar  for  his  admirable 
paper.  These  extensions  of  the  city  tramways  would 
be  of  benefit  to  the  population  of  Newburn,  Throckley 
and  Lemington,  and  he  hoped  they  would  prove 
profitable  to  the  ratepayers  of  Newcastle.  The  work, 
including  the  purchase  of  land  for  widening  the  altera- 
tion of  sewers  and  gas  and  water  mains,  had  been 
very  costly.  He  would  like  to  know  whether  the 
Corporation  of  Newcastle  anticipated  a  4  per  cent  or 
5  per  cent  return  on  their  outlay. 

Mr.  Greoory  (Newburn-upon-Tyne)  seconded  the 
vote  of  thanks. 

Mr.  H.  P.  Foster  (Leeds)  said  that  Mr.  McKellar 
had  referred  to  the  effect  of  heavy  traffic  upon  rail 
joints.  He  would  like  to  observe  that  heavy  traffic 
was  no  more  destructive  to  the  joints  than  a  lighter 
service  of  cars  over  a  longer  period.  He  had  always 
found  that  high  speeds  were  more  destructive  to  both 
joints  and  rails  than  a  heavy  service  of  cars  at  low 
speeds.  He  had  had  some  experience  of  the  con- 
tinuous rail  joints,  and  he  agreed  with  Mr.  McKellar 
that  they  formed  an  excellent  joint  if  they  were  care- 
fully fitted.  In  Leeds  they  had  used  the  Thermit 
joint  for  eleven  years,  and  it  had  been  their  standard 
joint  for  nine  years.  They  had  some  trouble  with 
breakages  during  the  earlier  stages,  but  it  might  in- 
terest them  to  know  that  of  the  7,572  joints  welded 
between  the  years  1908  and  1912  there  had  only  been 
thirty-seven  breakages,  or  0'4  per  cent.  With  reference 
to  the  important  item  of  rail  packing,  he  might  say 
that  in  Leeds  they  had  had  various  methods.  For 
some  considerable  time  they  used  a  system  similar 
to  that  adopted  in  Newcastle  at  the  present  time  by 
Mr.  McKellar— broken  steelworks  slag  being  used  in 
place  of  the  whin  chips.  This  was  found  to  act  very 
well,  but  some  years  ago  they  endeavoured  to  improve 
upon  it,  and  at  the  present  time  they  packed  the 
rails  with  f-in.  broken  granite,  and  then  run  with 
a  mixture  of  hot  creosote  oil  and  pitch  to  over  the 
rail  flanges,  and  they  found  this  gave  even  better 
results.  Care  must  be  taken,  however,  that  the  mix- 
ture was  uniform  in  composition  and  at  the  right 
temperature.  From  Mr.  McKellar's  paper  it  appeared 
that  softwood  blocks  had  not  been  used  on  the  New- 
castle tramways.  In  Leeds  they  had  tried  both  hard 
and  soft  wood  (creosoted  Archangel  red  deal),  and  they 
found  the  soft  wood  wore  more  evenly,  and  did  not 
chamfer  at  the  edges  like  the  hard  woods.  He  agreed 
with  Mr.  McKellar  as  to  the  difficulty  in  fixing 
anchors  after  the  track  had  been  laid.  Generally  the 
application  of  anchors  to  loose  or  hogged-back  rails 
had  the  effect  of  creating  a  number  of  short  undula- 
tions where  previously  only  one  of  easy  camber 
existed. 

Mr.  W.  J.  Steele  (Newcastle-upon-Tyne)  said  he 
would  like  to  pay  acknowledgment  not  only  to  Mr. 
McKellar  but  also  to  Mr.  Nash,  who  had  charge  of 
the  exceedingly  difficult  Newburn  section.  It  wo  aid 
probably  be  difficult  to  find  any  road  in  which  more 
difficulties  could  be  found  in  a  yard  run  than  were 
found  in  making  this  track.  It  involved  the  lowering 
of  30-in.  water  mains  and  24-in.  gas  mains,  all  within 
a  few  feet.  They  would  get  some  notion  of  what  it 
meant  when  he  said  that  on  a  section  of  from  100  yds. 
to  200yds.  the  cost  of  lowering  the  water  main  wi's 
about  £800.  That  had  been  their  experience  all 
through  that  track;  underpinning  road  works,  new 
bridges,  and  works  of  that  kind.  He  was  glad  to  have 
the  experience  of  Mr.  Foster  of  Leeds.  Mr.  Foster 
touched  upon  a  point  that  he  quite  agreed  with,  that 
next  to  joints,  if  not  equally  important,  the  packing 
under  the  rail  was  a  vital  matter  in  a  tram  track.  It 
had  been  a  question  which  had  troubled  them  for 
three  or  four  years,  whether  they  should  not  remodel 
their  methods.  He  was  glad  to  hear  that  pitch  pack- 
ing had  been  a  success  at  Leeds.    He  believed  that 


to  attempt  too  great  rigidity  in  a  tram  track   was  a 
mistake. 

The  President  (Mr.  R.  J.  Thomas)  said  he  had 
seen  very  little  corrugation  there,  and  had  congratu- 
lated the  city  engineer  and  his  assistants  upon  that. 
As  to  a  resilient  packing,  he  was  pleased  to  find  that 
the  Leeds  experience  agreed  with  that  of  engineers 
in  the  South  of  England.  This  question  had  been 
very  fully  discussed  at  one  of  their  meetings,  and  the 
opinion  was  that  a  resilient   packb  more  likely 

to  give  easy  running  than  a  rigid  ; 

Mr.  G.  Nelson  (Gosforth)  said  they  had  in  his 
district  a  tram  track  with  granite  setts  going  through 
a  macadam  road.  Would  Mr.  Steele  tell  them  who 
was  responsible  for  the  reinstatement  of  the  macadam 
up  against  the  setts  ? 

Mr.  Steelk  :  I  am  an  engineer;  that  is  a  legal 
question. 

The  vote  of  thanks  having  been  accorded, 

Mr. McKellar,  in  reply,  said  he  was  glad  Mr.  Foster 
had  a  high  opinion  of  the  continuous  anchor  joints, 
but  he  had  a  higher  opinion  of  the  Thermit-welded 
joint.  They  had  used  them  since  1901 ;  some  had 
been  a  success,  and  others  had  not  been.  A  few  years 
ago  everybody  put  in  anchors,  4  ft.,  5  ft.  and  6  ft.  long. 
He  was  now  following  the  lead  of  Manchester,  which 
had  never  used  them,  and  most  engineers  were  now 
coming  to  the  view  that  too  much  money  was  spent 
on  anchors.  It  was  quite  certain  if  anchors  were  not 
put  in  at  the  beginning  they  were  not  worth  putting 
in.  This  year  they  intended  to  lay  pitch  packing  for 
the  rails  more  generally.  With  regard  to  corrugation, 
for  some  reason  or  other  Newcastle  were  late  in  getting 
that.    There  was  no  real  trouble. 


A  vote  of  thanks  was  accorded  to  the  Lord  Mayor 
and  Corporation  for  the  use  of  the  council  chamber 
for  the  meeting. 

Subsequently  the  members  were  entertained  to 
luncheon  in  the  town  hall  by  the  Improvements  Com- 
mittee. 

The  afternoon  was  devoted  to  visits  to  Quayside, 
the  Ouseburn  Valley  works,  Benton  Bank  Bridge* 
widening  and  tramway,  and  Jesmond  Dene,  where  tea 
was  served  in  the  Banqueting  Hall. 


THE  EXCESS  LIME  METHOD  OF  WATER 
PURIFICATION. 


In  October  last  the  Water  Examination  Committee 
of  the  Metropolitan  Water  Board  submitted  a  report 
suggesting  an  expenditure  in  connection  with  prac- 
tical experiments  on  the  excess  lime  method  of  purifi- 
cation which  had  been  described  in  Dr.  Houston's 
Eighth  Research  Report.  The  recommendation  was, 
however,  referred  back,  and  the  committee  have  there- 
fore submitted  a  further  report  in  the  hope  that  the 
board  will  see  fit  to  adopt  the  proposal  now  made. 

The  committee  point  out  that  Dr.  Houston  has 
proved  from  his  experiments  in  the  laboratory  that 
it  is  possible  by  adding  Lime  to  an  impure  water  to 
render  that  water  bacteriologically  safe — in  other 
words,  that  the  process  is  capable  of  destroying  all 
the  microbes  of  epfdemic  water-borne  disease.  These 
laboratory  experiments,  however,  have  not  enabled 
him  to  express  any  final  opinion  as  to  the  practical 
utility  of  this  process,  and  the  only  method  of  arriving 
at  an  adequate  conclusion  is  to  conduct  a  series  of 
outdoor  experiments  on  a  practical  scale. 

The  committee  are  careful  to  observe  that  the  pro- 
cess should  not  be  in  any  way  regarded  as  an  attempt 
to  obviate  the  construction  of  storage  reservoirs, 
adding  that  if  it  can  be  shown  that  the  process  would 
enable  storm  water  to  be  utilised  and  rendered  safe 
(which  at  present,  owing  to  its  impure  condition,  is 
unsuitable  for  the  board's  purposes  even  if  passed 
into  storage  reservoirs),  the  double  purpose  would  be 
served  of  safeguarding  the  supply  and  of  increasing 
the  quantity  of  raw  water  at  the  board's  disposal  by 
thus  utilising  water  which  would  otherwise  flow  to 
waste. 

The  filters  at  Hanworth,  it  is  suggested,  could  lie 
placed  at  Dr.  Houston's  disposal  for  the  purpose  of 
the  experiments. 


Cremation  in  Great  Britain. — The  report  of  the 
Cremation  Society  of  England,  issued  this  week, 
states  that  increased  public  attention  is  being  directed 
to  cremation  in  each  succeeding  year. 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


XIII.— Concerning  Municipal  Trading. 
Thirty-five  to-day,  Mr.  Marrion,  and  as  sound  as  a 
bell.  Digestion,  heart,  lungs,  arteries— grand.  Eat 
well,  sleep  well.  Only  had  one  nervous  breakdown, 
and  that  was  seven  years  and  more  ago.  Overwork? 
No,  nothing  of  that  kind.  It  only  lasted  a  few  hours, 
but  it  was  terrible  while  it  did  last.  I  was  in  a  state 
of  absolute  collapse,  and  the  wife — well,  she  wasn't 
quite  mv  wife  then— she  went  through  the  ceremony 
without  so  much  as  a  flicker  of  the  eyelid.  Women 
are  always  calm  on  these  occasions.  It's  the  poor 
man  that  totters  to  the  altar  steps  and  signs  his  name 
in  the  register  afterwards  with  a  big  blot — kind  of 
blotting  out  his  past,  I  suppose,  and  a  bottle  of  ink 
wouldn't  make  a  big  enough  blot  for  some  of  us. 
But  there,  I've  switched  right  off  to  myself,  as  usual. 
I'm  really  sorry  for  you,  Mr.  Marrion,  but  if  you  will 
play  fast  and  loose  with  your  constitution,  what  else 
can  you  expect  ? 

*  #  #  # 

Here  you  are,  a  man  leading  a  strenuous  business 
life,  working  ten  hours  a  day  in  the  office  and  bring- 
ing piles  of  letters  and  things  home  night  after  night, 
and,  not  content  with  that,  you  put  in  a  powerful  lot 
of  work  at  the  chapel,  you  officiate  on  half-a-dozen 
committees  in  the  town,  you  boss  the  Boy  Scouts  and 
the  Girl  Sleuths,  and  then,  as  a  crowning  act  of  folly, 
you  take  on  the  chairmanship  of  the  council,  with,  of 
course,  a  seat  on  the  bench— I  nearly  forgot  that. 
Enjoy  it  ?  Yes,  perhaps  you  do,  but  there're  others 
to  think  of  besides  yourself.  I  needn't  talk,  I  know; 
but  then  my  evening  work  is  compulsory.    It's  daily 

bread  to  me ;  but  you Why  not  throw  some  of  it 

up  ?  Take  a  rest  by  doing  only  your  own  work. 
Bono  publico  's  good  enough,  but  for  myself  I  prefer  the 
dulce  domum.  Only  temporary  ?  No,  it's  not  only 
that  in  your  case.  Your  health's  growing  worse  day 
by  day,  and  unless  you  give  some  of  your  appoint- 
ments up  I'm  thinking  that  your  insurance  company 
'11  soon  have  to  shell  out.  Seriously,  Mr.  Marrion, 
is  the  game  worth  the  candle  ?  You'll  excuse  my 
speaking  plainly,  but  is  the  notoriety  you  obtain 
worth  the  seeking  ?  Give  up  the  committees  and  the 
Scouts  and  Sleuths,  anyway.  You'll  think  about  it  ? 
I  know  what  that  means.  You'll  be  fathering  the 
Coal  Club  and  the  Widows'  Mission  before  the 
month's  out.  Work  never  hurt  anyone  ?  It  all  de- 
pends on  what  you  mean  by  work,  and  being  harassed 
and  worried,  and  brow-beaten  and  heckled  by  a  lot  of 
irresponsible  townsmen  hardly  falls  within  the  defi- 
nition. Leave  the  chapel  ?  No,  no,  I  wasn't  referring 
in  that.  It's  the  committees  I  mean— and  the 
council.  Get  my  share?  Yes,  I  do,  and  more  than 
my  share  very  often,  but  my  "labour  of  love" — I've 
heard  you  use  the  expression— brings  grist  to  the 
mill,  which  makes  a  mighty  difference. 

*  *  *  * 

But,   as  you   say,  this  is   all   beside   the   question. 

You  wanted  to  see  me  about ■    Oh,  the  proposed 

tramway  scheme  ?  Yes  ?  What's  my  opinion  on  it  ? 
Hum,  it's  a  bit  sudden,  you  know.  Really.  I  haven't 
given  it  mu  [deration — thought  it  was  in  the 

clouds  at  present.  Being  pressed  by  Clangton  on  the 
matter?  Yes,  of  course,  I  know  that  the  idea  is  to 
couple  up  With  their  system.  Do  I  think  it  will  pay  ? 
No,  flatly,  I  don't— not  for  many  years  to  come,  any- 
but  that  scarcely  affects  the  matter  that  I  can 
What  do  I  mean?  Why,  that  the  first  con- 
sideration is  the  public  convenience.  Is  there  a  real 
demand  for  train  facilities  or  not— will  the  trams  be 
well  patronised -these  are  the  all-important  questions. 
You  don't  understand  me  ?  If  the  scheme  isn't  going 
to  pay,  what's  the  use  of  it  ?  Ah,  Mr.  Marrion,  I'm 
afraid  you  take  row  a  view  of  these  things. 

When    it    comes   to   that,    what   undertakings    in    the 
do  pay  ?    They're  all  run,  so  to   speak,  at  a 
,   which  the  ratepayers   have  to  make  up  in   the 
end.    Wis!)  I'd  be  a  little  more  explicit?    Well,  then, 
look  here 

*  *  • 

,    ice, 
I  drainage.    We  hundi 

1    ; i  i    I 

in    fcion  work-.  | 


nil.  There  is  no  reason  but  one  why  we  Should  expend 
the  money  we  do,  and  that  one  is — the  public  conve- 
nience. Obvious  ?  Of  course  it  is,  and  it's  just  these 
very  obvious  things  which  escape  notice.  Everyone 
uses  these  things  ?  No,  not  entirely  so.  Some  of  the 
biggest  ratepayers  never  come  into  the  town  at  all, 
in  so  far  as  usage  of  the  roads  and  sewers  is 
concerned.  What  of  the  two  railway  companies,  for 
example — I  won't  trouble  to  instance  more — how  often 
do  the  shareholders  use  the  public  concerns  for  which 
they  pay  so  heavily  in  rates  ?  But  their  customers 
do  ?  They  couldn't  run  their  lines  without  ?  I  don't 
know  about  that.  They  did  run  them  for  many  years 
when  there  was  only  the  one  main  road  through  what 
was  then  a  straggling  village.  And  I  rather  think, 
Mr.  Marrion,  that  the  boot's  on  the  other  foot.  We 
couldn't  run  the  town  without  the  railways,  and  the 
time  '11  come  when  we  shan't  be  able  to  run  it  without 
the  trams. 

*  *  *  * 

A  believer  in  municipal  trading  ?  Within  limits  I 
am.  I  could  scarcely  help  being,  seeing  that  if  there 
were  no  such  thing  I  should  have  a  very  bad  quarter 
of  an  hour  when  pay  day  comes  round !  I  don't  go 
so  far  as  a  municipal  food  supply,  and  all  that  sort 
of  thing.  Whether  right  or  not,  the  time  isn't  ripe 
for  it,  and  there's  as  much  work  on  our  shoulders  as 
we  can  get  through  with,  i'.ut  when  you  talk  of  high- 
ways and  drainage  and  gas  and  water  supply—  and 
trams  and  other  local  means  of  transport,  then  I  say. 
Yes,  certainly.  1  don't  believe  in  private  enterprise  ? 
No  thanks,  Mr.  Marrion,  I'm  not  going  to  enter  into 
what  I  don't  believe  in.  It  W  take  me  the  rest  of  the 
day  and  the  night  and  half  the  morning.  It's  enough 
for  the  present  purpose  to  say  what  I  do  believe  in, 
and  I  do  believe,  and  firmly,  that  if  the  trams  will 
be  useful  to  the  bulk  of  the  ratepayers  of  the  town 
we  .ought  to  have  them.  Even  if  they're  a  dead  loss  ? 
Well,  if  they  were  that,  it  would  be  a  proof  that  the 
bulk  of  the  ratepayers  didn't  want  them,  which  would 
be  quite  the  reverse  of  the  reason  I  give. 
*  #  * 

Strong  opposition  ?  The  tradesmen  in  the  High- 
street  ?  Now  really.  Mr.  Marrion,  has  that  any  weight 
with  a  level-headed  man  such  as  yourself  ?  Did  you 
ever  hear  of  any  proposal  of  the  council — of  this  coun- 
cil, or  of- any  other  for  the  matter  of  that — that  wasn't 
opposed  by  "  the  tradesmen  in  the  High-street "  ? 
Poor  fellows,  they're  most  of  'em  about  on  the  verge 
of  filing  their  petition,  and  they  haven't  the  remotest 
idea  of  working  for  the  very  thing  that  '11  assist  to 
stave  off  the  evil  day.  They  opposed  the  new  paving, 
they  opposed  tar-macadamising  in  every  form,  they 
opposed  the  fire  station,  they  opposed  the  sewage 
works  extension — why,  the}'  even  opposed  a  twopenny- 
reduction  in  the  rates  the  year  before  last !  Powerful 
opposition  ?  Yes,  I'll  allow  that,  and  it  '11  mean,  as 
usual,  the  setting  back  of  the  clock  for  an  election  or 
two.  A  lot  of  'em  '11  go  in  on  the  "No  trams"  ticket 
at  the  next  election,  but  they'll  go  out  again  at  the 
one  after  simply  because  they'll  be  proposing  some- 
thing themselves.  Really,  Mr.  Marrion,  I  wonder 
you  haven't  grown  sick  of  the  nonsense  long  ago ! 

*  *  *  * 

Yes,  broadly  speaking,  I'm  in  favour  of  the  trams 
scheme.  I  know  they're  wanted,  and  badly  wanted, 
and  that's  enough  for  me.  Of  course,  I  haven't  had 
an  opportunity  of  going  into  the  figures  yet.  I'd  be 
the  last  to  advocate  rash  expenditure.  My  meaning 
is  that  if  this  added  convenience  can  be  given  to  the 
public,  they  should  have  it.  It  '11  open  up  a  heap  of 
vacant  land  on  both  sides  of  its  track,  and  we  shall, 
in  a  few  years,  have  an  enormously  increased  rateable 
value.  Unsightly?  No,  I  don't  agree.  I'm  afraid 
I'm  a  bit  of  a  utilitarian.  Given  that  a  thing  is 
necessary  and  useful  and  well  carried  out,  there's  not 
much  to  find  fault  with  in  it.  The  finest  cities  in  the 
world  are  now  traversed  in  all  directions  by  overhead 
wires,  and  I  think  without  any  detriment  to  their 
beautj .  Too,  if  we  don't  bestir  ourselves,  it  '11  be  done 
by  private  enterprise,  so  it's  bound  to  come  in  the 
end.     No,  I  prefer  a  municipal  service.     It  'd  save  me 

ndle  trouble  in  many  ways.  If  I  agree  with  the 
tramways   engineer  ?    Well,    there    is   that   considera- 
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tion,  certainly.  Bui  I  don't  think  I  shall  fall  out 
with  him  if  he  knows  his  work.  He'll  have  to  do  that  ? 
Ah.  Mr.  Man-ion,  I'm  not  so  certain.  Suppose  the 
council  were  to  appoint  one  of  the  tradesmen  in  the 
High-street?  Nonsense  ?  I've  known  worse  things 
than  that  to  he  done  in  municipal  appointments. 


HORBURY  SEWAGE  WORKS. 


In  our  issue  of  September  13th  last  we  reproduced 
from  V err o-C  oner  ett  an  interesting  accounl  of  the 
new  sewage  disposal  scheme  of  the  Horbury  Urban 
District  Council  given  l.\    Mr.  .1.  II.  Drew,  now  acting 


AKONIA  AND  THE  DUST  QUESTION. 

(Contributed.) 


Equalising   Tvnks   and  Detritus  Chambers,   Horburj 


as  consulting  engineer  for  the  works  in  question. 
We  are  now  able  to  reproduce  tun  recent  photo- 
graphs showing  very  clearly  some  of  the  principal 
features  of  the  undertaking  and  affording  our 
readers    i pportnnity    of    judging    for    themselves 


Although  tar  is  i/i  great  favour  with  many  surveyors 
l"i-  the  treatment  of  roads,  it  is  generally  admitted 
that  it  is  unsuitable  for  hilly  districts  and  for  roads 
adjacent  to  trout  streams,  it  is  therefore  necessary 
'<<  mcb  eases  to  have  recourse  to  some  other  method 
o!  dust  prevention,  and  from  what  one  hears  from 
rnad  experts  who  have  had  a  long  experience  of 
Akoma,  it  would  seem  that  this  preparation  is  one  of 
I  that  can  he  used  on  gradients,  inasmuch  as 
it  does  n..t  render  the  road   surface  slippery. 

In  districts  like  Harrogate,  Belper,  Derby,  Aldershot, 
Westmorland,  and  other  hilly  parts  of  the  country, 
where  the  question  of  slipperi- 
ness  is  of  vital  importance, 
Akonia  has  been  applied  with 
great  success  for  some  years 
past.  The  cost  of  treatment  by 
this  compound  does  not  exceed 
Jd.  per  sq.  yd.,  labour  included, 
for  the  whole  season,  according 
to  the  evidence  of  numerous 
authorities  who  have  used  it 
continuously,  among  these  be- 
ing Kingston  -  upon  -  Thames, 
Nuneaton,  Hinckley,  Lewisham, 
Penrith,  Penge,  Willesden,  the 
Kssex  County  Council  and  the 
Crown  Estate  Paving  Commis- 
sioners for  Eegent's  Park. 

The  method  involves  no  com- 
plicated modus  operandi,  and 
necessitates    no    special   appli- 
ance beyond  an  ordinary  water 
van.     It  can  be  carried  out  at 
any  time  except  during  actual 
raining.  The  material  is  odour- 
less,  and,   what    is    most    im- 
portant, innocuous  to  plant  and 
fish  life,  while  it  also  possesses 
disinfectant    properties.      The 
suggestion    made   some   years  ago,   that  after  a   pro- 
longed   application    Akonia.    might   have   an   injurious 
effect  upon  the  road  metal,  has  been  entirely  set.  aside 
by  the  experience  and  reports  of  surveyors  who  have 
employed   it   mi   their  roads  tor  several  years  in  suc- 
cession.     Some   surveyors   are 
even  of  opinion  that,  it  prolongs 
the  life  of  the  road,  and  hinds 
and  improves  its  surface.  In  this 
connection,   Mr.    E.    C.    Uren, 
surveyor      to      the      Aldershot 
Urban  District  Council,  is  quite 
emphatic.     In  1009  he  said:  "I 
am  reporting  to  my  committee 

upon  the  live  months'  test 
made  last  summer  with  Akonia 
lo  the  effect  that  this  extended 
trial  confirms  what  I  had  pre- 
viously reported  to  my  council 
in  favour  of  the  dust-laying 
properties  ami  surface-binding 
qualities    of    Akonia." 


Filter    Beds  and  Channels,    Korb 

the  nature  of  the  design,  and  the  manner  in  which 
it  has  been  realised  by  the  contractors,  the  York- 
shire Hennehique  Contracting  Company,  Limited. 
of  Leeds. 

The  first  view  was  taken  at  the  lower  end  of  the 
two  equalising  tanks  with  the  detritus  chambers 
and  outflow  channel  in  front,  all  constructed  in 
Mouchel-Hennebique  ferro-concrete,  and  supported 
on  neatly  built  piers.  The  second  shows  the  com- 
plete series  of  three  circular  filter-beds  with  the 
branch  and  main  channels  for  the  effluent,  these. 
like  the  circular  channel  around  each  filter,  having 
been  constructed  in  ferro-concrete,  which  was  also 
employed  for  the  formation  of  the  floors,  and  of 
bands   strengthening  the  circumferential   brick   wall. 


The  Road  Congress— A  special 
issue  of  Tin-.  SORvm  on  w  ill  he 
published  on  June  20th. 

Chartered  Surveyors'  Coifing 
Society.  —By  kind  permis- 
sion of  the  Dunbar  Golf 
Club    a    one-day    competition 

v-  will     lie     held     on     that     club's 

course  on  Tuesday,  the  27th 
instant,  in  the  morning  a  bogey  competition  will  he 
playe'd  under  handicap  (optional  sweep,  2s.).  A  prize 
will  he  given  for  the  best  nett  return.  In  the  afternoon 
a  medal  round  under  handicap  (optional  sweep.  2s.). 
A  prize  will  be  given  for  the  best  nett  return.  The 
sweepstakes  will  be  divided — two-thirds  to  the  first 
competitor  after  the  prize-winner,  and  one-third  to  the 
next  competitor  in  the  sweepstakes.  There  will  be  a 
limit  oi  handicap  of  eighteen  for  the  compel  it  cm-. 
There  will  be  no  entrance  fee,  and  the  green  fees  will 
he  paid  by  the  society.  In  order  to  facilitate  the 
I.-  iiv  arrangements  members  who  intend  to  be 
present  for  either  the  whole  flay  or  any  part  of  the  day 
are  requested  to  notify  Mr.  \Y.  Jennens  Hacked,  47 
Cavendish-place,  Xew.astle-upon-Tyne. 
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Assistants'  and  Students'  Section. 

Conducted   by   SYDNEY   G.   TURNER,   assoc.m.inst.ck. 


All  communications  in  regard  to  this  jiaoe  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  21  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  be  marked  "Assistants'  Section*'  in  the  tOf>  left-hand  corner. 
Correspondent*   are  limited    to   tviyauit    question*  for  consideration    and 


QUESTIONS. 
This    week    answers    are    invited    to    the    following 

questions  :  — 

317.    Strength  cf  Beam A  rolled,  steel  I  beam  of 

British  Standard  Section,  12  in.  by  6  in.,  and  weighing 
54  lb.  per  foot,  is  capable  of  sustaining  a  load  of  15 
tons  uniformly  distributed  over  a  span  of  20  ft.  What 
would  be  the  safe  load  uniformly  distributed  which 
could  be  placed  on  either  half  of  the  lower  flange  ? 
(-  Pupil.") 

324.  Oil  Engines.-  Assuming  two  engines  of  equal 
horse-power  (4-h.p.),  one  an  oil  engine  and  the  other 
a  petrol,  what  would  be  the  approximate  cost  for 
running  each  engine  for  fuel  and  repairs  ?  How 
would  the  costs  compare  with  each  other,  including 
first  outlay  and  oil,  repairs,  &c.  ?  In  regard  to  effi- 
ciency, which  engine  would  be  the  more  efficient  from 
an  economic  standpoint  ?    ("  Griffo.") 

325.  Air  Compressors How  is  the  size  of  an  air 

receiver  calculated  in  connection  with  an  air  com- 
pressor ?  Of  what  thickness  of  metal  would  it  be 
made  if  (1)  of  cast  iron,  (2)  wrought  iron,  assuming  it 
had  to  withstand  a  pressure  of  from  15 lb.  to  40 lb.  ? 
Give  any  further  particulars  regarding  same. 
("Griffo.") 

326.  Reinforced-Concrete  Bridge  Design — Show  a 
suitable  design  in  reinforced  concrete,  either  in  a 
single  slab  or  slab  and  beams,  for  a  decking  to 
carry   a   roadway   over   a  bridge;    span   12ft.,   width 


Plan. 
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Section. 

27ft.,  cover  9 in.  macadam;  brickwork  abutments. 
Show  the  calculations  by  which  the  section,  steel- 
work, &c,  is  arrived  at.  The  maximum  live  load 
that  can  come  on  the  bridge  is  a  22-ton  axle,  and 
the  remainder  of  the  bridge  covered  with  a  crowd. 
(G    B.S.,  Hove.) 

327.     Flow  of  Sewers State  the  advantages  of  egg- 

I  and  circular  sewers,  and  give  conditions 
under  which  such  advantages  would  occur.  Give 
proofs  of  velocities  and  discharge.  (D.  G.  B.,  Dar- 
linglon.) 

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding; 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section. "  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium,] 


answers  to  the  questions  which  appear.  For  the  contributions  considered 
to  be  the  most  meritorious,  one  or  more  premiums  xn  books  will  be 
awarded  monthly.  Diagram*  mutt  be  drawn  to  scale  on  separate  sheets, 
ready  for  reproduction. 


Notes. 

The  following  notes  are  submitted  as  preliminary 
to  the  study  of  hydraulics:  — 

The  jihysical  properties  of  water  being  constantly  in- 
volved, it  is  advantageous  to  devote  some  attention  to 
them . 

Pure  water  is  an  almost  colourless,  transparent, 
odourless  liquid,  and  is  a  solvent  of  very  wide  appli- 
cation in  Nature.  Its  maximum  density  occurs  at 
4  deg.  Cent.,  or  391  deg.  Fahr.  The  freezing  point  is 
lowered  and  the  boiling  point  is  raised  by  an  increase 
of  pressure,  while  reduction  of  pressure  raises  the 
freezing  point  and  depresses  the  boiling  point;  so  that 
water  on  mountains  is  harder  to  freeze  and  easier  to 
boil  than  at  sea  level. 

At  normal  atmospheric  pressure  water  freezes  at 
32  deg.  Fahr.,  and  boils  at  212  deg.  Fahr.— that  is,  it 
freezes  at  zero  deg.  Cent,    and  boils  at  100  deg.  Cent. 

At  maximum  density  the  specific  gravity  is  unity ;  the 
specific  heat  being  1-000  at  32  deg.  Fahr.,  and  rising 
gradually  to  1-013  at  212  deg.  Fahr.  The  latent  heat 
of  evaporation  at  212  deg.  Fahr.  is  966'6  British  ther- 
mal units  per  pound,  and  the  latent  heat  of  fusion  of 
ice  at  32  deg.  Fahr.  is  -142  British  thermal  unit. 

The  weight  per  cubic  foot  pure  is  6241b.,  nearly 
enough;  the  specific  gravity  of  average  sea  water  being 
1-026,  sea  water  therefore  weighing  about  640 lb.  per 
cubic  foot. 

Compressibility. — For  water  at  rest  or  in  a  state  of 
steady  motion,  the  compressibility  may  be  taken  at 
zero,  but  in  certain  cases,  where  sudden  starting  or 
stopping  of  a  moving  body  of  water  is  involved,  the 
compressibility  may  become  so  important  as  to  be  a 
predominating  factor. 

In  such  cases,  the  fact  that  pure  water  for  a  tem- 
perature midway  between  freezing  point  and  boiling 
point  decreases  about  0-000045  of  its  volume  (V)  on  an 
average,  while  the  pressure  increase  (rfP)  is  one  atmo- 
sphere, must  be  remembered,  this  giving  an  average 
value  of  the  bulk  modulus  (K)  of  32,5001b.  per  square 
inch.  Note  that  K  is  measured  as  the  ratio  (pressure 
increase)  4- (corresponding  volume  decrease)  equals 
dP 
dV 


Value  of  K. 

Temperature  :  degrees  Fahr. 

36,800  lb.  per  square  inch 
30,000    ,,         !  „           „ 

28,800    „           „ 

36 

50  (this  value  to  be  adopted  In 

the  average  calculation) 
212 

Solution  of  Air. — The  fact  that  at  ordinary  tempera- 
tures and  pressures  large  volumes  of  gases  (usually 
air)  may  be  dissolved  by  water,  and  that  a  temperature 
of  180  deg.  Fahr.  at  atmospheric  pressures  is  sufficient 
to  liberate  almost  all  such  dissolved  gases,  is  of  great 
practical  importance.  Often  water  moving  at  high 
velocity  past  restricted  areas — such  as  valve  seats, 
&c,  as  in  jet  pumps  and  injectors — will  hiss.  This 
is  due  to  the  pressure  being  too  low,  which  follows 
from  the  velocity  needing  nearly  all  the  available 
head  to  produce  it,  and  the  gases  escaping  due  to  this 
reduction  in  pressure. 

Adhesion  and  Cohesion. — The  property  of  a  liquid 
which  enables  it  to  adhere  to  the  surface  of  a  solid 
brought  into  contact  with  it — namely,  adhesion — and 
the  property  which  enables  a  body  of  liquid  to  resist 
tensile  stress  by  the  clinging  together  of  its  molecules 
or  particles — namely,  cohesion — are  both  possessed  by 
water,  as  is  plainly  exhibited  by  a  drip  of  water  hang- 
ing to  an  iron  railing  on  a  wet  day.  The  <l 
between  any  two  molecules  being  a,  an  estimate  of 
each  of  these  forces  may  be  obtained  from  a  formula 

constant  ...        ...  ,  ... 

;i ;  so  that  a  rise  in  temperature  winch  causes 

expansion  will  increase  the  molecular  distance,  ;  ml 
so  will  reduce  cohesion  and  adhesion.  The  relative 
values  of  cohesive  and  adhesive  forces  vary  very  r  uch 
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according  to  the  material;  Imt  it  is  sale  to  :  ime 
that  when  a  liquid  wets  a  solid  adhesion  exceeds 
and  when  the  liquid  does  not  wet  the  solid  the 
cohesion  of  the  liquid  is  greater  than  the  adhesion  be- 
tween it  and  the  solid.  Example:  Since  mercury  will 
not  wet  glass,  the  force  of  cohesion  of  the  mercury 
exceeds  any  adhesion. 

That  the  mobility  of  the  particles  need  be  in  no 
way  hampered  by  the  existence  of  cohesion  will  be 
evident  on  considering  that  to  slide  two  clean  plane 
surfaces  of  solid  material  over  one  another  needs  prac- 
tically no  force  compared  with  that  which  must  be 
exerted  normally  to  the  surfaces  to  separate  them 
against  the  forces  of  cohesion  acting-  between  the  very 
small  gap  existing  at  their  join. 

The  phenomena  of  "capillarity"  and  "  surface  ten- 
sion" are  held  to  be  generally  due  to  cohesion. 

Viscosity  in  a  liquid  is  manifested  in  the  resistance 
to  sliding  of  one  portion  of  a  liquid  relatively  to  the 
next,  and  is  only  noticeable  when  the  fluid  is  in 
motion,  being  analogous  to  a  friction  effect  between 
the  moving  parts  of  a  mechanical  system. 

The  effect  is  really  due  to  the  setting  up  of  a  stale 
of  shear,  the  magnitude  of  the  distorting  shear  stress 
on  any  plane  being  proportional  to  the  rate  of  the 
distortion  produced — that  is,  to  the  displacement  in  a 
direction  normal  to  the  plane. 


Waterproofing  of  Cement. — A  lecture  on  the  advan- 
tages of  the  powder  Pudlo  for  waterproofing  cement 
will  be  given  before  the  Incorporated  Clerks  of  Works 
Association  of  Great  Britain  at  Carpenters'  Hall, 
London-wall,  E.C.,  by  Mr.  J.  H.  Kerner-Greenwood 
On  Monday  evening  next  at  8  p.m. 

Warrenpoint's  New  Water  Supply.  —  The  Lord 
Lieutenant  of  Ireland  and  the  Countess  of  Aberdeen 
paid  a  visit  to  Warrenpoint  on  Monday  last,  and  her 
ladyship  turned  on  the  new  water  supply  installed 
by  the  urban  district  council.  The  scheme  was  pre- 
pared by  Mr.  J.  H.  H.  Swiney,  of  the  firm  of  Messrs. 
Swiney  &  Croasdaile,  of  Belfast,  and  the  work  was 
carried  out  by  Messrs.  J.  &  R.  Thompson,  of  Belfast. 
The  amount  of  their  tender  was  £8,890.  The  new 
scheme  consists  of  the  interception  of  the  Watergap 
and  Causeway  Water  Rivers,  and  the  conducting  of 
these  waters  by  means  of  a  7-in.  cast-iron  pipe  to  a 
service  reservoir  about  a  mile  from  Warrenpoint  and 
thence  to  town.  These  rivers  rise  in  the  Mourne 
Mountains,  and  have  a  catchment  above  the  points  of 
interception  of  2,694  acres. 


SOME  REGENT  PUBLICATIONS/ 


Continuous  Beams  in  Reinforced  Concrete,  By 
Burnard  Geen,  Assoc. m.inst.ce.,  m.s.e.,  m.c.i. 
Price  9s.  nctt.  London:  Messrs.  Chapman  & 
Hall,  Limited. 

In  spite  of  the  many  volumes  recently  published 
on  reinforced  concrete,  Ibis  book  forms  a  really 
welcome  addition  to  the  literature  of  the  subject, 
dealing  as  it  does  in  a  quite  original  way  with  the 
important  question  of  the  theoretical  bending 
moments  and  shearing  forces  in  continuous  beams. 

The  author  does  not  touch  upon  the  question  of 
the  resisting  moment  and  design  of  the  corresponding 
reinforced  concrete  member,  and  in  this  we  think  he 
is  wise,  as  on  this  aspect  there  is  abundant  good 
literature   already   existing. 

After  showing  how  the  theorem  of  three  moments 
may  be  deduced,  bending  moment  and  shear  dia- 
grams are  given  for  any  possible  arrangement  of 
loading  on  complete  spans,  for  all  the  common 
cases  of  loading  met  with  in  practice,  the  end  sup- 
being  assumed  free. 

These  diagrams  are  then  combined,  and  further 
diagrams  given  showing  the  maximum  limiting  pos- 
sible bending  moments  and  shears.  The  labour 
involved  in  preparing  such  diagrams  has  no  doubt 
made  it  quite  impossible  previously  to  consider  all 
the  various  conditions  of  possible  loading  in  design- 
ing any  system  of  beams,  and  "rule-of-thumb " 
assumptions  have  been  made;  but  with  the  use  of 
the  tables  and  diagrams  given  these  variations  can 
be  determined  very  rapidly,  and  designs  would  be 
vastly  improved  in  many  ways  if  the  lines  laid 
down  by  the   author  were   followed. 

In  cases  of  heavily-loaded  floors  where  merchandise 
is  stored,  and  where  the  nature  of  the  loading  on 
the  floors  is  constantly  changing,  there  can  be  no 
doubt  that  serious  changes  in  the  amount  and 
nature   of  the   stresses  do  occur. 

The  question  of  the  bending  moments  set  up  in 
outside  columns  is  briefly  discussed,  and  in  view  of 
the  fact  that  the  stresses  in  the  outside  columns 
due  to  bending  with  the  building  only  partially 
loaded  are  sometimes  far  greater  than  with  the 
building  fully  loaded  with  axial  loads,  this  is  of 
extreme  importance. 

The  amount  of  the  reactions  which  occur  with 
continuous  beams,  and  the  increase  over  the  ordi- 
nary assumptions  of  free  supports  is  dealt  with 
fully,  and  the  author  clearly  shows,  the  extreme  im- 
portance of  considering  continuity  in  determining 
the  loads  to  be  allowed  for  in  calculating  columns 
and  beams,  as  in  certain  cases  this  increase  can  be 
as  much  as  62  per  cent. 

In  order  to  make  reference  easy,  tables  are  prepared 
from  the  diagrams  expressing  the  bending  moments 
in  terms  of  percentages  of  the  simple  bending 
moment  for  similar  detached  spans.  They  also 
possess  the  advantage  that  the  difference  in  bending 
moments  between  any  two  points  in  a  span  is  easily 
obtainable,  and  from  this  the  correct  spacing  of 
stirrups  or  binding   can  be   derived. 

The  case  of  the  end  supports  of  a  series  of  con- 
tinuous beams  being  fixed  is  discussed,  and  a  treat- 
ment of  this  unknown  quantity  in  a  practical  way 
is  given.  The  assumptions  are  reasonable,  and 
further  diagrams  and  tables  are  given  on  similar 
lines  to  the  previous  ones. 

The  question  of  the  subsidence  of  supports  pre- 
viously assumed  rigid  is  discussed,  with  worked 
examples,  and  recommendations  made  as  to  permis- 
sible deflections  in  beams  in  order  to  keep  the  effect 
of  subsidence  within  safe  limits. 

The  author  does  not  apparently  attach  much  im- 
portance to  the  tests  usually  carried  out  on  com- 
pleted works,  and  there  is  justification  for  his  re- 
marks. A  useful  comparison  of  results  obtained 
from  the  tables  and  diagrams  is  made  with  results 
obtained  from  tests  of  completed  buildings  in 
America. 

Worked  examples  of  the  application  of  the  tables 
and  diagrams  are  given,  and  it  should  be  noted  that 
the  numerous  diagrams  are  well  drawn  and  lettered, 
and  excellently  reproduced.  The  hook  is  clearly 
written,  and  admirably  got  up  generally,  and  the 
author  may  be  congratulated  upon  having  compiled 
a  work  of  reference  which  is  as  original  as  it  is 
practical.     It   should   certainly   find   a   place   on   the 

*  Any  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride'9  Press,  Limited, 
on   receipt   of  published  price. 
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bookshelf  of  everyone  engaged  in  the  design  of  rein- 
forced concrete  construction  —  whether  engineer, 
architect,  contractor,  or  student — and  we  should  be 
surprised  if  it  does  not  take  a  permanent  place  as 
the  standard  work  on  the  particular  section  of  rein- 
concrete  construction   with   which    it    deals. 


COMMERCIAL  MOTOR  USERS'  ASSOCIATION. 

THE    WHIT    MONDAY    PARADE. 

The  Commercial  Motor  Users'  Association  held  their 
seventh  annual  parade  in  Grosvenor  -  road  on  Whit 
Monday,  and  it  was  evident  from  even  a  casual  inspec- 
tion of  the  vehicles  that  the  business  of  producing 
them  is  a  highly  progressive  one.  This  progressive 
spirit  is  likewise  the  characteristic  of  the  association 
itself,  for  whereas  the  entrants  at  the  first  parade  in 
1907  numbered  only  twenty-six,  there  were  no  fewer 
than  372  on  the  present  occasion.  Design  and  con- 
structional methods  have  been  vastly  improved  of  late 
years,  and  the  efforts  of  the  association  have  doubt- 
less had  a  not  unimportant  share  in  achieving  these 
ends.  The  main  object  in  view  is  the  encouragement 
of  drivers,  by  means  of  money  prizes  and  other  awards, 
to  take  a  personal  interest  in  the  driving  and  condition 


The  prizes  were  handed  to  the  successful  competitors 
by  Colonel  Crompton,  consulting  engineer  to  the  Road 
Board,  and  chairman  of  the  association,  who  presided 
at  the  luncheon  after  the  parade,  which  was  served 
at  the  Royal  Automobile  Club.  In  the  course  of  the 
proceedings  Colonel  Crompton,  replying  to  the  toast 
of  "The  Association,"  remarked  that  the  work  the 
association  was  engaged  in  was  distinctly  useful  in  the 
national  sense.  In  case  of  invasion — in  which  he  did 
Hot  believe — their  services  would  be  invaluable.  He 
thought  that  a  mistake  was  being  made  in  lauding 
internal  combustion  engines  and  deprecating  steam. 
They  must  not  forget  that  the  supply  of  liquid  fuel 
was  limited,  and  if  railways  ran  their  branch  lines 
with  internal  combustion  engines,  and  other  big  con- 
sumers used  them  for  similar  purposes,  the  price  of 
liquid  fuel  would  go  up  enormously,  for  it  constituted 
less  than  10  per  cent  of  the  fuel  supply  of  the  world, 
and  the  effect  on  the  industry  must  be  disastrous. 


MACADAM   DISTRIBUTING   WAGON. 


This  wagon,  which  is  the  invention  of  Mr. 
Alexander  Hogg,  county  road  surveyor,  Elgin,  is 
specially     designed     for    laying     coatings    of    metal. 


Road    Metal    Distributiing    Wagoh    at    Wokk. 


oJ  their  vehicles,  and  to  run- them  without  accident. 
The  new  features  of  this  year's  parade  are  the  parcel 
car  section,  in  which  special  prizes  were  awarded  to 
drivers,  and  the  vehicle  section,  in  which  a  number  of 
silver  cups  were  offered  for  competition  among  owners 
of  vehicles  delivered  from  the  works  after  February 
28,  1913. 

The  Commercial  Motor  Challenge  Cup  is  the  chief 
trophj  of  the  team  section — for  the  best  collection  of 
six  vehicles — and  this  was  won  by  Messrs.  Cannon  & 
Gage,  Limited.  The  technical  examination  of  drivers, 
which  is  conducted  by  Mr.  George  W.  Watson, 
m.i.mech.l.,  ir.T.A.i..  —  who  praises  highly  the  quality  of 
the  papers  by  the  candidates — resulted  in  the  prize 
(petrol)  of  £10  being  awarded  to  A.  C.  G.  Hughesdon,  in 
the  service  of  John  Walker  &  Sons,  Limited,  the  second 
of  £5  going  to  E.  Grover,  G.P.O.  Stores  Department. 
The  first  prize  of  CIO  for  -team  vehicles  was 
taken  by  H.  15.  White,  the  ftickmansworth  and 
L'xbridge  Valley  Water  Company,  and  the  Becond 
award  of  £5  by  A,  C.  G.  Sughesdon,  who  thus  won 
a  "  double  event." 

The  municipal  exhibits  included  twenty  vehicles 
belonging  to  the  Westminster  City  Council,  and  the 
special  prize  offered  to  loading  mechanics  was  won  by 
Fitter  W.  Can-,  in  the  employ  of  that  authority. 


Four  years  ago  the  County  Council  of  Elgin  em- 
powered Mr.  Hogg  to  arrange  for  the  construction 
of  two  wagons.  The  vehicles  are  worked  by  a 
tractor,  one  wagon  being  loaded  while  the  other  is 
being  discharged,  and  the  increased  travel  of  the 
tractor  enables  more  work  to  be  done  than  can  be 
executed  by  a  traction  engine  hauling  four  \agons 
two  out  and  two  in. 

It  is  claimed  that  the  wagon  possesses  several  advan- 
tages over  most  wagons  used  for  road  materials.  It 
is  ea.-ily  loaded,  being  only  4ft.  9in.  high;  it  can  be 
placed  under  the  delivery  shoot  of  a.  stone-breaker; 
and  the  metal  can  be  laid  on  to  the  road  surface  to 
a  width  of  6  ft.,  and  to  anv  thickness  fr0in  :j  in.  to 
1  ft. 

The  delivery  of  the  metal  from  the  wagon  as  it 
is  hauled  along  is  such  that  deeper  hollows  in  the 
surface  get,  automatically,  a  greater  quantity  dis- 
charged into  them,  so  that  the  surface  of  the  new 
coating  is  left  perfectly  smooth  and  ready  for  rolling. 
Koni  parallel  discharges  give  a  width  of  coating  of 
19  ft.  The  load  is  (I  ton.-,  and  the  time  taken  to  dis- 
charge from  Hie  moment  the  wagon  arrives  until  it- 
starts  on  the  return  is  ten  minutes. 

Since  the  wagons  were  made,  four  years  ago,  they 
have  been  constantly  at  work  on  the  county  roads. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invite)  the  co-operation  of  SuRTBTOE  readers  with  a  view 
to  making  the  information  given  under  this  head  a*  complete  oni 
accurate  as  possible. 

INQUIRIES  HELD. 

Blackrock   (Co.    Dublin)    U.D.C.     (.May   6th.      Mr. 
A.    D.    Price). — £1,600    for    the    purpose    of    providing 
a,   recreation    ground    at    Sweetm'ans'-avenue,    Black- 
rock. — The    town    clerk    (Mr.    Finlay    Hoi-: 
that    when    the    matter    of    providing    a    p 
for    children    was    first    suggested    as    a.    permanent 
memorial     in     connection     with     the     King's     first 
official    visit    to    Blackrock    in    July,    1911,     a 
modest  scheme  was  proposed    for  tjb,e  purpose.     Sub- 
sequently   a    scheme    nn    more    ambitious    Lines    was 
determined  upon,  by  extending  the  sit  play- 

ground as  far  as  Temple-road,  and  taking  in  some 
of  the  houses  abutting  thereon,  the  amounl  which 
the  Blackrock  Reception  Committee  agreed  to  con- 
tribute  would   amount   to   about   £265. 

Cardiff  T.C.  (May  8th.  Mr.  H.  R.  Hooper).— 
£36,000  for  relaying  the  tramway  trade  and  wood 
paving  in  Queen-street,  NewpoA-read,  &c;  £19,200 
for  lands,  mains.  ,\  .  in  connection  with  the 
Ihiyn  On  reseryQij  ;  and  £3,000  for  the  purchase 
of    Grove    House. — The     ii  thai     the 

Local   Government   Board   had   reduced    the   orig 
application   from    ':::;.:.;;.;   to    £35 .onn,  and   had   a 
the  corporation    to   consider   the  comparative   cost   of 
hard  and  soft  wood.     The   inspector's  suggestion    re- 
called   the    keen    controversy    which    was    waged    in 
Cardiff  fifteen   or  more   yeai      ago  ovei    the 
kinds    of    woods    to    be    used     for    wood    paving    the 
streets.    The    city    engineer    (.Mr.    W.    Harpur)    said 
the  price  of  Jarrah  wood  had  gone  up  6d.  pel     quare 
yard  since   the  present  wood   blocks   were   laid,   and 

the  cost  of  labour  had  increa  ed.     For  creo  I 

wood  paving  his  estimate  was  £-j.s,nnu.     The  inspi 

ob  erved    that   in   London    .lanah    w I    block?    had 

"     ii    taken    up    and    soft    « I    substituted.        Mr. 

Harpur's  estimate  was  8s.  6d.  lor  soft  wood,  as  com- 
pared with  12s.  for  Jarrah.  The  cost  in  London, 
where  labour  was  dearer,  was  only  7s.  3d.  per 
square  yard  for  soft  wood.  There  was  a  difference 
of  5s.  per  square  yard  between  the  cost  of  hard  wood 
and  soft  wood  and  bhn  on  a  total  of  49,205  sq.  yds., 
was  £12,300.  Did  Mr.  Harpur  think,  as  an  engineer, 
that  he  would  be  justified  in  putting  the  city  to 
the  extra  expense  of  £12,000,  and  thai  he  would  get 
the  extra,  value  of  £12,000  by  using  haul  wood,  in 
view  of  the  evidence  he  had  had  of  forty-si  n 
towns  being  in  favour  of  soft  Wod,  a  tgainsl  half 
that  number  in  favour  of  hard?  Mr.  Harpur  said 
he  thought  the  corporation  would  be  justified  in 
going  in  for  the  hard  wood,  for  the  reason  thai  it  could 
lie  dug  up  after  many  years'  usage,  refaced  with  a 
machine,  anil  used  again;  Ho  did  nol  think  this 
could  be  done  wiih  creosoted  blocks.  fChe  inspector 
remarked  that,  by  having  their  own  creosoting  plant, 
the  corporation  could  still  put  down  soft  wood  at 
£10,000  less  than  for  the  hard.  Was  it  not  worth 
saving  that  sum  if  it  could  he  done  -  \fr.  Harpur 
still  maintained  that  Jarrah  wood  would  prove  the 
most  efficient  and  economical  material.  With  re- 
spect   to   the    application    for    £19,200    i sped    of 

waterworks  the  inspector  pointed  out  that  the  hoard 
required  to  know  what  portion  of  the  £8,000  sel 
down  for  mains,  new  services  and  meters  repre- 
sented wages  of  the  permanent  staff.  They  had,  he 
said,  formed  the  definite  opinion  that  wages  of 
employees  should  not  he  paid  out  of  capital  raised 
by  loan,  but  out  of  revenue,  and  that  policy  had 
been  endorsed  by  sound  financiers. 

Dungannon  U.D.C.    (April  29th.    Mr.  P.  C.  Cowan). 

— £1,500  for  the  purpose  of  improving  the  water 
supply. — The  proposed  work,  it  was  explained,  con- 
sisted of  scraping  the  old  main  and  laying  a  new  line 
of  pipes.  The  inspector  said  he  was  afraid  scraping 
was  maintenance  only,  and  not  new  work.  They 
might  as  well  ask  for  a  loan  for  a  year's  wages.  Mr. 
Robert  Newton  stated  that  the  reason  the  £1,500  was 
applied  for  was  not  that  it  was  required  for  scraping, 
hut  that  part  of  it  could  be  used  now,  and  the  re- 
mainder kept  for  future  contingencies,  so  as  to  save 
additional  applications. 

Easingwold  R.D.C.  (May  9th.  Mr.  F.  O.  Stanford). 
— £8,657  for  the  purpose  of  a.  water  supply  to  Cox- 
wold,  Crayke,  Easingwold,  Newburgh,  Oulston, 
Stillington.  and  Thornton-on-the-Hill.  including  the 
construction  of  a  reservoir  to  hold  120,000  gallons  in 
the   village  of  Oulston,   and  the   execution   of   other 


works  in  the  township  of  Byland-in-Wass.  It  was 
stated  that  springs  had  been  secured  at  Byland-in- 
Wass,  the  terms  of  the  lease,  which  was  for  sixty 
years,  being  that  the  council  should  pay  a  yearly 
rental  of  £30  to  lay  a  pipe  from  the  delivery  main 
and  connect  the  same  to  the  water  supply  at  New- 
laugh  Priory  (the  residence  of  Sir  George  Womb- 
well).  Mr.  C.  E.  Fairbank,  of  Messrs.  Fairbank  <V 
ril  engineers,  York,  whose  firm  designed  the 
propo  ad  scheme,  gave  statistics  of  the  yield  of  the 
three  Wass  springs,  which  in  all  amounted  to 
154,012  gallons  per  day,  though  two  of  the  springs 
would  only  be  utilised  except  in  cases  of  emergency, 
such  as  a  very  dry  season.  The  total  required  per 
the  area  concerned  was  61,250  gallons.  The 
water  from  the  pring  had  been  examined  and  found 
oJ  excellent  quality. 

Haltwhistle      R.D.C.       (May     7th.       Mr.     F.     O. 

Stanford).     £7,000  for  water  and  sewerage  schemes.— 

In  the  course  of  the  proceeding*,  Colonel  Clark,  Bel- 

astle,said  he  thought  the  water  scheme  inade- 

1 '  the  probable  increase  in  the  population.    He 

was  now  i . 1 1  ,!,;,  cheme  for  building  I'm  moio 
b . 

Horsham  U.D.C.  (May  9th.  Mr.  Edgar  Dudley). 
E1.600  for  the  widening  and  improvement  of  North- 
treel  North-  treet,  it  was  explained,  was  one  of 
the  most,  important  roads  in  Horsham,  leading  as  it 
did  from  the  town  to  the  railway  station,  and  also 
being  a  part  of  the  through  road  from  Crawley, 
Easl  Grinstead,  and  the  north-eastern  part  of  Sussex 
to  the  western  part.  The  present  roadway  w 
narrow    for    SO    important    a    thoroughfare,    and    finite 

iate  to   meet  the  requirements  ol   pres* 
traffic.     The  road  was  also  narrowest  where  it  should 
be  widest   jusl   above  the  junction   with  Park-.street. 
The  details  ol  the  work  were  laid  before  the  J:i- 
bj    the  mm  ww  oi ,  ,\k.   R.  Kenw  ick. 

Lewes  T.C.  (May  2nd.  Mr.  M.  K.  North).— 
£3,000  for  the  purchase  of  property  in  Fisher-street . 
and  the  erection  of  municipal  offices  on  the  site. 
The  town  clerk,  Mr.  M.  S.  Baker,  staled  that  the 
need  for  additional  office  accommodation  had 
always  been  felt  and  that  need  had  been  accentu- 
ated latterly  by  the  increased  work  thrown  on  the 
corporation.  For  instance,  there  was  the  Education  Act 
and  the  recent  amalgamation  of  the  Lewes  parishes, 
under  which  it  would  be  necessary  to  find  accommo- 
dation for  the  meetings  of  the  overseers,  collector  of 
rates,  &c.  The  corporation  now  constituted  the 
Burial  Board,  and  they  would  require  office  accom- 
modation. It  was  not  always .  convenient  to  hold 
i  ■Hiuniitoe    meetings    in   the   council    chamber. 

Meltham  (Yorks)  U.D.C.  (April  21st.  Mr.  C.  H. 
Eyles).-  ■  000  For  the  purposes  of  a  scheme  undei 
Part  III.  of  the  Housing  of  the  Working  Clas 
ES90  for  the  purchase  of  land,  and  for  the  erection 
of  twenty-two  working-class  dwellings.— Mr.  Frank 
1  architect  and  surveyor  (Messrs.  J.   B.   Abbe. 

&  Son.  Huddersfield),  said  he  had  been  ini 
by  the  council  to  prepare  plans,  &Oy  for  the  proposed 
twenty-two  houses  on  a  site  at  Broadlands,  with  a 
to  the  dwellings  being  let  at  4s.  or  4s.  3d.  per 
week,  and  a!  the  most  at  4s.  Ud,  He  thought  10s.  per 
house  per  year  would  be  sufficient  for  the  repairs  and 
maintenance.  The  houses  would  be  of  stone  and 
brick.  He  considered  the  site  acquired  a  model  one. 
and  that  the  houses  could  be  built  for  £230  per  house. 
Each  dwelling  would  be  14  ft.  Gin.  by  13ft.  4in.,  with 
three  bedrooms,  living-room,  scullery  and  bafl 
with  space  for  gardens. 

Northwich  U.D.C.    (May  1st.     Mr.  A.  A.  G.  Malet). 

—  £11.732  for  public  baths  in  Victoria-road. — Mr.  J.  A. 
( low  ley,  clerk  to  the  council,  stated  that  the  old  baths, 
which  were  a  gift,  had  to  he  demolished  owing  to 
subsidence.  They  had  been  very  successful.  A  large 
number  of  visitors  took  brine  baths,  which  had  great 
curative  properties.  The  council  set  out  with  the 
idea  of  building  new  baths  at  a  cost  of  £7,000,  but  an 
increase  of  10  per  cent  in  materials,  an  addition  of 
£500  for  foundations  owing  to  water,  and  £500  for 
electrical  generating  plant  and  retaining  walls  had 
had  to  be  added  to  the  original  estimate.  The  oppo- 
sition contended  that  the  baths  were  far  in  excess 
of  the  needs  of  the  district,  and  that  a  large  portion 
of  the  cost  was  on  provision  for  brine  bathers  such 
as  football  clubs. 

Stratford  R.D.C.     (April  29th.      Mr.  A.  G.   Drury). 

— £1,000    for    the     purpose    of    sewerage    and     sewage 
I   for  llcidey-in-Arden  and  Wootton  Wawen.- 
It   was  mentioned  that  the  scheme  had  been   practi- 
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cally  completed,  and  that  the  original  tender  of 
Messrs.  A.  Hill,  of  Kidderminster,  to  carry  out  the 
works  for  £5,192  was  accepted.  The  total  amount 
due  to  the  contractors,  including  extras  and  ex- 
tensions as  ordered  and  claimed,  was  £5,559.  The 
contractors  had  not.  been  fully  paid  up,  but  Mr. 
S.  C.  Warden  (clerk  to  the  council),  replying  to  Mr. 
Drury,  explained  that  they  had  actually 
£5,310  on  No.  1  contract,  and  on  No.  2  contract  for 
house  connections  £86,  making  a  total  of  £5,390. 
The  extras  necessitating  the  additional  expenditure 
over  the  estimate  were  explained  in  detail  by  Mr. 
Willcox  (of  Messrs.  Willcox  &  Eaikes,  engineers). 
including  the  Stratford-road  extension,  easements, 
osier  beds,  legal  and  engineering,  land,  alter;:;  on  oi 
sewer,  extra  manholes  and  lamps. 

Sunderland  T.C.  (April  22nd.  Mr.  H.  Shelford 
Bidwell). — £4,500  for  the  construction  of  a  new  street, 
as  a  continuation  of  St.  Mark's-road,  between  Ogden- 
street  and  Hylton-road.—  The  acting  town  clerk,  Mr. 
G.  1).  Duncan,  said  it  was  proposed  to  cut  through  a 
property  known  as  McNay's  Buildings,  fronting  on 
to  Hylton-road,  and  taking  in  part  of  St.  Andrew's 
Vicarage  grounds.  It  was  proposed  to  make  the  road 
45  ft.  wide.  Hylton-road  and  Chester-road  were  main 
thoroughfares  leading  into  the  centre  of  the  town. 
On  theDeptford  and  Pallion  side  of  Hylton-road  were 
a  number  of  large  shipbuilding  yards  and  forges,  to 
and  from  which  heavy  forgings,  plates  and  other  ship- 
building material  had  to  be  conveyed,  and  it  was  de- 
sirable that  this  proposed  road  should  be  constructed 
in  order  that  this  heavy  traffic  should  have  provided 
for  it  a  good  level  road  to  the  east  end  of  the  town, 
where  the  testing  works  were  situated. 
APPLICATIONS  FOR  LOANS. 
Birmingham  T.C. — £11,820  for  a  new  fire  station  at 
Aston. 

Bristol     T.C. — £2,550     for    street    widenings,     and 
£2,070  for  cemetery  extension. 

Carnoustie     T.C. — £1,350    for    works    on    the    golf 
courses  and  recreation  grounds. 

East    Sussex    C.C. — £1,200  for  a  new  school  site  at 
Portslade. 

Falmouth  T.C. — £8,928  for  the  provision  of  working- 
class  dwellings. 

Frome   U.D.C. — £284  for  works  of  sewerage. 
Larne  U.D.C. — £2,000  for  the  construction  of  foot- 
paths. 

Mansfield    Woodhouse    U.D.C. — £140    for    sewerage 
works. 

Peterborough      R.D.C. — £5,700    in    respect    of    the 
housing  scheme. 

Salop  C.C. — £1,300  for  road  widening  works. 
Southwick   U.D.C. — £670  for  sewer  extensions. 
Spalding     R.D.C. — -£14,000    for    a    water    supply 
scheme. 

Stockport    T.C.  —  £650    for    a    shelter    and    tennis 
pavilion. 

S  waff  ham  R.D.C. — £3,189  for  a  housing  scheme. 
Tendring  R.D.C. — £1,000  for  workmen's  dwellings. 
Woolwich  B.C.— £2,1,300  for  paving  work. 

LOANS   SANCTiONEO. 
Downham  Market  U.D.C. — £4.892  for  sewerage  and 
sewage  disposal  works. 

Erpingham     R.D.C.  —  £364    for   road   improvement 
purposes. 

Hampstead   B.C. — £4,100  for  electricity  mains  and 
plant. 

Harwich  T.C. — £8,100  for  new  schools. 
Hereford   T.C. — £600   for  electrical   pumping   plant 
at  the  waterworks. 

Hinckley  U.D.C— C7, 0)0  for  a  new  hospital. 
Horwich  U.D.C. — £239  in  respect  of  the  filter  mate 
rial  at  the  sewage  works. 

Maidenhead  T.C. — £850  for  re-surfacing  High 
Poole  T.C- — £355  for  private  street  works. 
Poplar  B.C. — £1,567  for  works  of  sewerage. 
Scarborough     T.C.  —  £1,079     for     the    erection     of 
bungalow  -. 

FORTHCOMING    INQUIRIES. 

AMY.  £ 

19. — Hinckley.     For  the  erection  of  working- 
class  dwellings  (Mr.  Courtenay  Clifton)       2,000 
19.— Watford.       For    the    extension    of    the 

county  offices  (.Mr.  M.  K.  North)  ...        1,200 


20.— 


20.— 

20.- 
20.- 
20.- 
20.- 

20.- 
20.- 
20.- 
20, 
21, 
21, 
21, 
21. 
21, 
21, 
21, 
21. 
21. 

22. 

22. 

22. 

22. 

22. 

23. 

23. 

23. 

23. 

27. 

28. 

28. 


Brighouse.  For  street,  sewage,  and  re- 
creation ground  purposes  (Mr.  P.  M. 
Crosthwaite) 

Barnstaple.  For  the  purchase  of  land 
for  hospital  purposes  (Mr.  W.  W.  E. 
Fletcher)       

Birkenhead.  For  electricity  and  water 
purposes  (Mr.  H.  R.  Hooper)  ... 

Coventry.  For  street  widening  purposes 
(Mr.  F.  H.  Tulloch)  

Ealing.  For  the  extension  of  the  town 
hall  (Major  J.  Stewart) 

Llanelly.  For  the  erection  of  working- 
class  dwellings  (Mr.  H.  Ascough 
Chapman)     ... 

-Meltham.  For  works  of  sewerage  (Mr. 
A.  W.  Biightmore) 

S  waff  ham.  For  a  housing  scheme  (Mr. 
W.H.Collin)  

Swanage.  For  private  street  improve- 
ment (Mr.  R.  H.  Bicknell)       

-Tewkesbury.  For  water  supply  purposes 
(Mr.  A.  G.  Drury) 

-Bedford.  For  works  of  surface  -  water 
drainage  (Major  J.  Stewart) 

-Birmingham.  For  street  widening  works 
(Mr.   F.   H.   Tulloch)       

-Darwen.     For  electricity,  gas,  and  water 

purposes  (Mr.  A.  W.  Biightmore) 
Hemel  Hempstead.    For  sewage  disposal 
purposes  (Mr.  F.  O.  Stanford)  ... 

-Horsforth.  For  works  of  sewerage  (Mr. 
P.   M.  Crosthwaite)  

-Llantrisant.  For  sewage  disposal  pur- 
poses (Mr.  A.  G.  Drury)  ... 

-St.  Helens.  For  electricity  purposes  (Mr. 
H.  R.  Hooper)       

-Smallburgh.  For  the  provision  of  dwel- 
lings (Mr.  W.  H.  Collin) 

-Southampton.  For  street  and  wharf 
purposes  (Mr.  R.  H.  Bicknell)  ... 

-Abertillery.  For  the  construction  of  a 
new  road  (Mr.  A.  G.  Drury) 

-Balby-with-Hexthorpe.  For  sewage  dis- 
posal purposes  (Mr.  P.  M.  Crosthwaite) 

-Beaconsfield.  For  sewage  disposal  pur- 
poses (Mr.  R.  G.  Hetherington) 

-Bootle.  For  electricity  and  land  pur- 
chase purposes  (Mr.  H.  R.  Hooper)    ... 

— Sheerness.     For  a  steam  disinfector  (Mr. 
S.  Monckton  Copeman)  ... 

— Chelmsford.     For  water  supply  purposes 
(Mr.  F.  O.  Stanford)       

Epsom.     For  laying  an  electricity  main 
(Major  J.   Stewart) 
— Hayton-with-Roby.     For  works  of  sewer- 
age (Mr.  A.  W.  Brightmore)     

Trowbridge.  For  the  extension  of  the 
county  offices  (Mr.  A.  G.  Drury) 

Cambridge.  For  sewage  and  paving 
works  (Major  J.  Stewart) 

Bourne.  For  an  infectious  diseases 
hospital  (Mr.  W.  W.  E.  Fletcher) 

North  Witchford.  For  water  supply 
purposes  (Major  J.   Stewart)     ... 


£ 

22.710 

275 

34,630 

3,000 

4,000 

5,670 

600 

3,189 

2,300 

3,396 

13,682 

40,650 

1,500 

1,300 

5,500 

3,700 

960 

6,320 

3,237 

6,811 

13,500 

7,730 

184 

1,940 

500 

1,000 

13,500 

6,798 

6,000 

1.101) 


Tarred  Roads  and  the  Paris  Trees. — Complaint  is 
again  heard  of  the  alleged  damage  done  to  the  trees 
in  the  Avenue  de  Champs-Elysees,  and  the  Avenue  du 
Bois,  Paris,  by  the  tar  applied  to  the  roads.  The 
gardeners  say  that  it  is  useless  to  plant  young  trees, 
as  they  do  not  flourish.  M.  Forestier,  the  keeper  of 
the  Bois  du  Boulogne,  has  informed  the  Matin  thai 
at  his  request  an  inquiry  was  made  in  1910  by  several 
eminent  men  of  science  into  the  effect  on  vegetation 
of  the  use  of  tar  on  roads,  the  result  of  which  was 
to  demonstrate  conclusively  that  it.  is  disastrous  to 
plants  and  to  most  trees  and  shrubs.  Indeed  the  only 
trees  that  seem  to  resist  it  are  the  plane  and  the 
sophoia.  It  seems  that  some  of  the  roads  in  the  Bois 
itself  are  tarred,  and  that  the  results  are  equally 
injurious  to  the  trees. 
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Municipal  Work  in  Progress  and  Projected. 
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accurate  a*  pouibU. 


rider    this    h»ad  <u    compl.t.   on, I 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below  : 
Buildings— £14,500,  Tunbridge  Wells,  Whitworth  ; 
housing  and  town  planning  —  Bradford,  Waterford 
£12,964  ;  refuse  collection  and  disposal  —  Newport 
£10,204;  roads  and  materials  —  Battersea  £14, 43^, 
Llantrisant  £26,300,  Malvern  £6,513,  Sheffield 
£12,161,  Stoke  Newington  £7,200,  Warwickshire  ; 
sewerage  and  sewage  disposal — Tenby  £14,000  ;  water, 
gas  and  electricity — Lampeter.  Pai-ticulars  of  other 
works  projected  will  be  found  on  our  "  Local  Govern- 
ment Board  Inquiries  ' '  pages. 

BUILDINGS. 

Barrow-in-Furness  T.C.  —  Instructions  have  been 
given  for  the  preparation  of  plans  for  a  new  police 
station,  estimated  to  cost  £14,500. 

Basingstoke  T.C. — A  site  for  an  electricity  station 
has  been  purchased  for  £300. 

Coventry  T.C. — New  slipper  baths,  erected  at  a  cost 
of  £2,000,  were  opened  last  week. 

Cumberland  C.C. — The  council,  acting  on  the  recom- 
mendation of  the  Highways  Committee,  have  decided 
to  apply  for  the  sanction  of  the  Board  of  Trade 
and  the  Local  Government  Board  to  construct  a  sea 
wall,  500  ft.  long,  at  Dubmill.  about  a  mile  north  of 
Allonby,  on  the  main  road,  which  runs  along  the 
Cumberland  coast  between  that  place  and  Silloth. 
The  estimated  cost  of  the  work  is  £8,300,  and  the 
committee  stated  in  a  report  that  if  the  work  was 
not  carried  out  this  summer  the  present  road  would 
undoubtedly  be  washed  away  and  a  very  large  tract 
of  land  would  be  submerged.  The  county  would 
then  probably  be  liable  for  damages  on  account  of 
their  negligence  in  failing  to  keep  up  the  present 
road,  which  is  a  natural  protection  against  the 
inroads  of  the  sea. 

Edinburgh  T.C. — The  Wash-houses  Sub-Committee 
recommend  the  reconstruction  of  part  of  the  South 
Gray's-close  wash-houses,  at  an  estimated  cost  of 
£3,350,  and  the  extension  of  the  Greenside  wash- 
houses,  at  a  cost  of  £1,500. 

Kearsley  U.D.C.  —  The  question  of  providing  a 
mortuary  is  under  consideration. 

Middlesex  C.C. — The  new  Guildhall,  the  cost  of 
which  is  between  £70,000  and  £80,000,  is  rapidly 
approaching  completion,  and  the  county  council  will 
take  possession  of  the  building  early  in  October. 

Stoke-on-Trent  T.C. — The  borough  surveyor,  Mr. 
A.  Burton,  has  received  instructions  to  prepare  detailed 
plans  and  alterations  to  the  Burslem  police  station. 

Tunbridge  Wells  T.C. — The  erection  of  a  crematorium 
is  under  consideration. 

West  Hartlepool  T.C. — A  public  swimming  bath, 
to  be  presented  to  the  town  by  Mr.  William  Cresswell 
Gray,  j.p.  ,  is  to  be  erected  on  the  sea  banks,  south  of 
Carr  House. 

Whitworth  (Lanes)  U.D.C. — A  committee  has  been 
appointed  to  consider  the  erection  of  new  municipal 
offices. 

HOUSING  AND   TOWN   PLANNING. 

Bradford  T.C. — A  decision  has  been  come  to  to  build 
200  workmen's  houses  in  the  city.  The  chairman  of 
the  Health  Committee,  Mr.  E.  J.  Smith,  declared  last 
week  that  if  there  was  one  extra  house  wanted  in 
Bradford  there  were  5,000  wanted. 

Marlborough  T.C. — A  scheme  for  the  provision  of 
sixteen  working-class  dwellings  is  to  be  carried  out. 

Selby  U.D.C. — Contracts  have  been  put  in  hand  for 
budding  forty-two  workmen's  houses  on  the  Flaxley- 
road  site. 

Swansea  T.C. — The  Housing  Committee  are  giving 
consideration  to  the  erection  of  flats  similar  to  some 
of  the  municipal  dwellings  in  Liverpool. 

Walsall  T.C.  —  Application  has  been  made  to  the 
Local  Government  Board  for  sanction  to  the  pre- 
paration of  a  town-planning  scheme. 

Waterford  T.C. — Two  separate  housing  schemes  are 
to  be  carried  out  at  a  cost  of  £12.964. 


PARKS  AND  OPEN  SPAGES. 

Southport  T.C. — Two  new  bowling  greens  in  the 
South  Marine-gardens  were  formally  opened  last  week. 
The  bowling  greens  and  lawn  tennis  courts  form  part 
of  the  foreshore  improvement,  which  is  being  carried 
out  at  a  cost  of  about  £18,000. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Aberdeen  T.C. — Cairncry  Quarries  are  to  be  pur- 
chased for  £2,750  for  the  purpose  of  a  refuse  tip. 

Newport  (Mon.)  T.C. — At  the  next  meeting  the 
council  will  consider  the  question  of  applying  to 
the  Local  Government  Biard  for  £11,697  for  the 
purpose  of  a  refuse  destructor,  to  cost  £10,204.    The 

annual  cost  will  be  £1,810  and  the  estimated  total 
cost   will   amount  to  lid.   in   the  £. 

ROADS  AND  MATERIALS. 

Argyllshire  C.C. — The  Road  Board  have  made  a 
grant  to  the  Lome  District  Committee  of  £1,200,  and 
a  loan  of  £1,500  for  surfacing  with  whinstone  sections 
of  the  roads  in  Oban  and  Ardrishaig,  at  an  estimated 
cost  of  £3,218. 

Auckland  R.D.C. — The  Road  Board  have  agreed  to 
make  a  grant  of  £333  towards  the  estimated  cost 
(£1,000)  of  making  the  new  road  at  Canney  Hill,  and 
the  county  council  will  pay  one-third  of  the  remainder. 

Ayrshire  C.C. — The  Northern  District  Committee 
have  adopted  a  scheme  for  repairing  the  roads  at 
Skelmorlie,  Dunlop,  'and  Lugdon.  It  was  explained 
that  the  works  would  cost  £17,176.  The  Road  Board 
had  offered  that  if  the  district  committee  were  pre- 
pared to  spend  £2,000  straight  away,  they  would  give 
a  loan  of  £10,000,  without  interest,  to  be  repaid  in 
five  years,  and  they  would  also  present  then, 
straight  away  with  the  sum  of  £5,176. 

Battersea  B.C.  —  The  London  County  Council  have 
sanctioned  the  borrowing  by  the  council  of  £14,438, 
repayable  in  five  years,  for  creosoted  deal  paving 
works  in  Broomwood-road,  Thurleigh-road,  Nightin- 
gale-lane, Bellevue-road,  Battersea-rise,  and  Albert 
Bridge-road.  The  total  estimated  cost  of  the  j  aving 
is  £15,565.  From  this  sum  is  deducted  the  amount 
of  grant  promised  by  the  Boad  Board— viz.,  £1,000 — 
and  also  the  value  (£127)  of  old  granite  setts  to  be 
ivmoved  from  channels  and  crossings.  In  addition 
to  the  grant  of  £1,000  towards  the  cost  of  these  works, 
the  Road  Board  have  agreed  to  contribute  £4,000  by 
instalments  of  £800  a  year  spread  over  a  period  of 
live  years. 

Belper  R.D.C. — The  annual  estimates  of  the  sur- 
veyor, Mr.  Robert  C.  Cordon,  for  the  repair  of  the 
highways  amount  to  £5,200. 

Bermondsey    B.C. — In  reply  to  the  application   of 

the  council  for  a  grant  of  £3,500  tow'ards  the  repairs 
of  Tower  Bridge-road  the  Road  Board  point  out 
that  the  work  proposed  is  that  of  renewing  a  worn- 
out  surface  in  the  same  material  and  that  the  par- 
ticulars do  not  disclose  any  improvement  towards 
which  the  board  have  power  to  contribute.  The 
board  state,  however,  it  the  council  have  in  contem- 
plation any  more  comprehensive  scheme  of  road- 
crust  improvement  work  within  the  borough,  such 
as  the  substitution  of  permanent  pavements  for 
water-bound  macadam,  the  necessity  for  which  can 
be  traced  to  the  increased  use  of  the  roads  by  heavy 
motor  traffic,  they  will  be  glad  to  consider  such 
scheme. 

Cuckfield  R.D.C. — The  council  have  approved  a 
report  by  the  Roads  Committee  stating,  inter  alia. 
that  the  surveyor,  Mr.  A.  McArthur,  attended  a 
meeting  at  the  County  Hall,  Lewes,  to  consider  the 
recommendations  of  the  Road  Board  for  the  improve- 
ment of  dangerous  corners  on  the  highways  by  the 
process  of  removing  high  or  dense  hedges  which 
obstructed  the  view  and  substituting  open  fences, 
and  a  resolution  was  passed  to  the  effect  that  the 
conference  approved  of  the  suggested  scheme  sub- 
ject to  the  work  being  carried  out  with  the  co-opera- 
tion of  the  district  surveyors.  There  was,  however, 
a  strong  feeling  that  the  scheme  did  not  go  far 
enough,  inasmuch  as  many  of  the  most  dangerous 
coners    had    very    high    banks    and    the    intended 
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scheme  would  be  ineffective  without  excavations 
such  as  sloping  or  otherwise  removing  a  portion  of 
the  bank.  The  committee  resolved  that  the  county 
council  be  informed  that  in  the  opinion  of  the 
courlei]  the  removal  of  hedges  at  dangerous  coiners 
would  be  better  carried  out  if  left  to  the  district 
urveyors. 

Derby  T.C. — Akonia  is  again  being  used  for  dust 
prevention. 

Fuihani   B.C.— The   Road  Board  have  made  a 
of    £5,000    towards    the    cost    of    re-surfacing    various 
sections  of  roads  in  the  borough. 

Hove  T.C. — Furze-hill,  on  the  west  side,  south  of 
the  entrance  to  the  Wick,  is  to  be  widened  at  a  cost 
of  E140. 

Llantrisant  and  Llantwit  Fardre  R.D.C. — The  con- 
-  action  of  a  new  road  in  the  Ely  Valley  is  to  be 
proceeded  with  at  a  cost  of  £#5,360.— 'Glauses  Waive 
been  inserted  in  the  Khondda  tramways  (Bail-less 
Traction)  Bill  which  provide  that  the  promoters 
must  pay  the  council  one-third  of  the  cost  of  any 
road  widening. 

Malvern  If.D.C. — The  surveyor,  Mr.  W.  0.  Thorpe, 
has  had  an  interview  with  the  Road  Board,  and 
announces  that  that  authority  have  agreed  to  advance 
£•■5,200  towards  the  cost,  estimated  at  L' < > , -~>  1 .3 ,  of  re- 
making the  Wells,  Worcester,  and  Hanley  main  roads. 

Salop  C.C.  —  A  grant  of  £3,600  has  been  received 
from  the  Road  Board  for  the  current  year,  and  the 
council  have  determined  to  apply  in  future  for  a  grant 
of  £6,2-17,  being  three-fourth-  of  bhe  cost  of  proposed 
improvements  in  the  county. 

Sheerness    U.D.C. — The    Local    Go  »? I    Board 

have  notified  they  are  willing  to  grant  a  loan  of 
£684  for  the  improvement  of  footways  and  £345  for 
kerbihg  and  channelling,  but  were  not  prepared  to 
grant  loans  for  paving  the  back  passages,  as  they 
had  not  been  declared  public  highways.  There  was 
no  statutory  authority  to  charge  such  work  on  the 
rates,  except  under  Sec.  15  of  the  Private  Street 
Act    which  had  not  been  adopted  in  Sheerness. 

Sheffield  T.C. — It  is  announced  that  the  Road  Board 
have  agreed  to  make  a  grant  of  £10,000  towards  a  sum 
of  £12,161,  which  it  is  proposed  to  spend  upon  tar- 
macadam  roads. 

Stockton  R.D.C. — Alderman  A.  G.  Rudd  has  agreed 
to  give  about  an  acre  of  land  for  the  making  of  a 
new  road,  40ft.  wide  by  340yds.  long,  for  the  straight- 
ening of  the  main  road  in  the  township  of  Elton. 
The  gift  will  remove  the  difficulties  which  had  for 
some  time  stood  in  the  way  of  improving  that 
very  dangerous  length  of  road. 

Stoke  Newington  B.C. — It  is  intended  to  pave  Black- 
stock-road  with  4-in.  creosoted  deal  wood  paving 
on  a  12-in.  concrete  foundation  in  place  of  the  present 
macadam  surface  at  a  cost  of  £3,000.  The  Road 
rd  have  intimated  their  willingness  to  make  a 
grant  of  £1,000  towards  the  cost.  The  council  also 
propose  to  repave  part  of  deven  Sisters-road  with 
creosoted  wood  blocks,  at  a  cost  of  £4.20.0; 

Torquay  T.C. — The  estimate  of  the  borough  sur- 
veyor at  £1,100  has  been  approved  for  the  widening 
of  "Wheatridge-laue.  and  the  work  is  to  be  proceeded 
with. 

Warwickshire    C.C.  -The   countj    surveyor,  Mr.   J. 

Wilmot,  reports  that  the     ipeni   upon  the  county 

is     £54,000,     as    against    £50,000 

in     the     previous     yeai  1  ('-     estimate     for     the 

current     year     is      £59,000,     independent     of     £2,975 

from    the    Road    Board.     He    proposes    to    relay    forty 

main    roads,   provided    that   a  loan    free   of 

rest   i-  advanced  from  the  Road  Board  for  seen 

West   Riding   C.C.   -The   Highways  Committee   have 
othet    application    to    the    Road    Board    for 
nits  under  the   Development   and    Road    Improve- 
ment Fui  L909.     The  works   now  propose* 

are   est  imai  id    to   cost    !:78,737,    and 

this    sum    th      board    '>:<    e    intimated    their 

105.    The   total   county 

nditure    -vill    be    further    reduced    by 

various    lo  nated   at   £10  ;i7o. 

e  i  ounty  council. 

in  the  schedul  forth  the  works  it 

i  item  of  £20,000  fo 
spraying  ill  he  paid  by  the  Road 

Board.    At    the    meeting    of    the    count      i 

January    last     an    estimate   of    £7,500   was   apj 


for  this  work,  but  in  view  of  the  offer  of  the  board 
an  amended  estimate  lias  been  submitted  to  the 
Finance  Committee  for  approval. 

Yarmouth  T.C. — A  sub-committee  which  has  visited 
Surbiton  to  inspect  some  steam  roller  and  traction 
plant  recommended  the  purchase  of  a  5-ton  roller, 
with  1,000-gallon  water  tank  and  tipping  platform, 
costing  £546,  and  this  the  council  agreed  to.  The 
borough  surveyor,  Mr.  J.  W.  Cockrill,  in  a  report, 
estimates  that  if  the  more  permanent  class  of  road 
making  is  adopted,  an  ultimate  saving  of  not  less  than 
30  per  cent  will  be  effected,  while  the  annoyance 
caused  by  the  repeated  repairs  of  roads  will  be  avoided. 
The  ordinary  water-bound  macadam  road  costs  about 
2s.  per  yard  ;  with  heavy  traffic  it  lasts  two  years,  and 
thus  costs  Is.  per  yard  per  annum.  if  made  to  last 
Longer  the  patching  costs  very  nearly  this  sum.  A 
bituminous-bound  macadam  road  costs  about  4s.  per 
yard,  and  may  reasonably  be  expected  to  last  ten 
years;  this  works  out  at  a  little  less  than  5d.  per 
yard.  The  Jarrah  paving,  taken  up  in  the  Market- 
place has  been  found,  at  the  end  of  eleven  years, 
without  any  sign  of  decay,  at  the  line  of  heaviest  traffic, 
to  have  worn  -fV  in.  The  loan  for  ten  years  allowed 
by  the  Local  Government  Board  was  repaid  last  year, 
working  out  at  a  cost,  of  Is.  b:l.  pe*  \  ard  p"r  annum. 
A  reasonable  estimate  for  the  life  of  this  piece  of 
road  is  thirty  years,  which  reduces  (the  <  oM,  spread 
over  the  whole  period  to  Less  than  6cL  per  \  ud  per 
annum.  At  the  end  of  that  time  the  concrete 
foundations  will  be  intact  and  ready  to  carry  another 
pavement  with  a  similar  life.  The  cleanliness  of  the 
surface  over  an  ordinary  macadam  road  is  of  untold 
advantage  to  (he  users  of  the  road.  The  policy  of 
the  Stables  and  Roads  Committee  of  doing  a  small'  r 
length  of  road  each  year,  and  using  a  bituminous- 
bound  material   is  the  correct  one. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Castlereagh  R.D.C— The  engineer,  Mr.  Walter 
Wheeler,  has  been  instructed  to  prepare  a  sewerage 
scheme  for  Dundonald  and  neighbourhood. 

Elgin    T.C.  —  Acting  on  a  report  prepared  by  the 

burgh  surveyor,  it  has  been  decided  to  take  the  sewage 
of  New  Elgin  at  the  high-level  works,  at  a  cost  (to  the 
county  council)  of  12£  per  cent  above  the  actual  cost 
of  treating  the  high-level  sewage. 

Hexham  R.D.C.  —Conditional  approval  has  been 
given  to  a  scheme  for  sewage  treatment  estimated  to 
cost  £3,500. 

Lichfield  R.D.C-  The  surveyor,  Mr.  C.  0.  Rawstron. 
has  prepared  plans  of  a  sewerage  scheme  for  Burnt 
wood,  the  cost  of  which  is  estimated  at  £7,162. 

Tenby  T.C. — The  sewerage  scheme  prepared  by  Mr. 

T.  J.  Moss-Flower,  Westminster  and  Bristol,  has  he  s 
approved!  The  work  consists  of  new  4-ft.  diameter 
outfall  sewer,  500yds.  long;  G-ft.  diameter  tank  sewer. 
about  400yds.  in  length;  new  low-level  main  inter- 
cepting sewers,  subsidiary  sewers,  screening  chamber, 
penstock  chambers,  penstock  house,  and  other  inci- 
dental  works.     The   estimated   cost   is    £14,000. 

WATER,  GAS,  ANO  ElEGTRfCSTY. 

Bangor  T.C. — The  profit  on  the  gasworks  last  year 
was  £326,  a  decrease  of  over  £800  compared  with  the 
previous  year,  and  the  electricity  department  showed 
a  loss  of  £624  as  against  £510  in  the  preceding  year. 

Canterbury  T.C. — A  water-softening  plant  is  to  be 
installed  at  a  cost  of  £300. 

Carnarvon  T.C. — The  gasworks  earned  a  profit  or 
the  year  of  £529. 

Carrick-on-Suir  (Co.  Tipperary)  U.D.C-  Mr.  James 
F.  Reade,  engineer,  reports  that  the  water  sd; 
for  the  town  is  now  complete,  the  work  having  been 
carried  out  very  satisfactorily  by  the  contractors, 
Me  r  Martin  &  Co.  The  total  cost  of  the  scheme. 
1 1 ul i kI i ii-c  legal  experj  •■  land,  and  r,->;>  ■  ■ 
v  <     E 

Fife  C.C— The  tender  of  Mr.  R,  J.  Morrison,  of 
Kirkcaldy,  at  £1,307,  has  been  accepted  by  the  St. 
Andrews  District  Committee  for  the  work  in  connection 
with   the  Guarbridge  water  supply  scheme. 

Invernesshire  C.C — The  Logic  water  extension  has 
been  formally  inaugurated.  The  engineers  were 
Messrs.  George  Gordon  &  Co.,  Inverness,  and  the  con 
tractor  Mr.  Alexander  Nicholson,  Elgin. 

Lampeter  T.C. —  A  site  has  been  secured  for  con- 
structing a  reservoir  required  for  the  proposed  new 
supply  of  water. 
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Lancaster  T.O. — The  new  filtration  plant  which  the 
corporation  have  erected  at  Scotforth,  Lancaster,  i" 
further  ensure  t he  purity  of  the  water  supply  to 
Lancaster  and  Moreoambe,  lias  been  formally  opened. 
The  plant  and  buildings  cost  £6,000. 

MISCELLANEOUS. 

Amble  U.D.C. — Attention  is  being  given  to  the  ques- 
tion of  erecting  a  public  mortuary. 

Farnham  U.D.C. — Extensions  to  the  cemeterj  are 
contemplated,  at  an  estimated  cost  of  £1,120. 


PERSONAL. 


Mr,  Thomas  Bonham,  formerly  of  Wednesbury,  has 

been  appointed  outdoor  foreman  to  the  Macclesfield 
Urban   District   Council. 

Mr.  H.  C.  Phillips,  surveyor  to  the  Hursley 
(Hants)  Rural  District  Council,  lias  been  voted  an 
increased  salary  of  £35  a  year. 

Mr.  J.  Maybo,  St.  Helens,  has  been  appointed 
engineering  assistant  in  the  Burnley  borough  engi- 
neer and   surveyor's  department. 

Mr.  I.  F,  Shellard  has  been  promoted  to  the  post 
of  chief  assistant  in  the  borough  engineer's  office, 
Newport  (Mon.)  with  Mr.  G.  L.  Marsh  as  second,  and 
Mr.  D.  W.  Cleaver  as  third  assistant. 

Mr.  J.  Bowen,  formerly  at  Castlelmr,  lias  been 
transferred  on  promotion  by  the  Congested  District. 
Board  of  Ireland  to  Claremorris,  Co.  Mayo,  and  will 
have  sole  charge  of  a  very  large  amount  of  buiJdinK, 
road-making,    and    arterial    drainage    works. 

Mr.  R.  Curtis  Cordon,  surveyor  to  the  Buckingham 
Rural  District  Council,  has  been  unanimously 
elected  surveyor  to  the  Hereford  Rural  District 
Council.  Mr.  Cordon,  who  has  been  surveyor  at 
Buckingham  2J  years,  wras  formerly  assistant  sur- 
veyor to  the  Bclper  (Derbyshire)  Rural  District 
Council. 

Mr.  E.  P.  Richards,  m.inst.ce.,  chief  engineer  to 
the  Calcutta  Improvement  Trust,  is  about  to  sever 
his  connection  with  that  authority,  having  been 
ordered  to  England  on  medical  certificate.  Mr. 
Richards  was  formerly  city  engineer  of  Madras, 
the  trying  climate  of  which,  no  doubt,  rendered  him 
unfit  for  the  more  trying  climate  of  Calcutta. 

Mr.  F.  E.  Wilkes  is  recommended  by  the  High- 
ways Committee  of  Northampton  for  appointment  as 
assistant  borough  engineer.  Mr.  Wilkes  is  at  present 
assisting  in  the  designing  of  the  new  town  of  Kosyth, 
where  it  is  estimated  that  in  1916  there  will  be  a 
civil  population  of  36,000,  and  25,000  Marines.  The 
Birmingham  Corporation  loaned  his  services  to  the 
Government  for  this  work.  Mr.  Wilkes  has  also  been 
engaged  at  Westminster.  Nuneaton,  and  Hanley. 

Mr.  J.  Corbett,   borough  engineer  and  surveyor  of 

Salford,  was  last  week  presented  with  a  silver 
salver  by  the  staff  of  the  department.  Mr.  J.  T. 
Hall,  the  deputy  engineer,  in  handing  over  the  gift, 
referred  to  the  fact  that  Mr.  Corbett  was  that  day 
celebrating  his  birthday,  and  that  in  a  few  days' 
time  he  would  complete  twenty-one  years'  service 
with  the  corporation.  The  staff  of  the  department 
were  greatly  indebted  to  him  for  the  sound  advice 
he  always  gave,  and  wished  him  a  continuance  of 
good  health.  Mr.  J.  H.  Patterson,  the  chief  clerk. 
and  the  oldest  member  of  the  staff  in  point  of 
service,  also  spoke  of  the  good  feeling  which  bad 
ill  ways  existed  between  the  head  of  the  department 
and  the  staff.  Mr.  Corbett,  in  reply,  said  the  presenta- 
tion had  taken  him  by  surprise,  and  be  was  pleased 
that  the  officials  thought  him  worthy  of  such  kind 
consideration.  Mr.  Corbett  referred  to  the  many 
changes  which  had  taken  place  during  his  long  con- 
nection with  the  borough,  speaking  especially  of 
the  many  difficulties  that  had  to  be  overcome  in 
connection  with  the  provision  of  the  sewage  works. 

Mr.  J.  McKellar,  whose  paper  dealing  with  New- 
castle-upon-Tyne tramways  extensions  appears  else- 
where in  this  issue,  was  articled  in  1892  to  the 
burgh  surveyor  of  Paisley,  concurrently  therewith 
attending  engineering  lectures  at  the  University  of 
Glasgow.  He  was  engaged  on  the  main  drainage  of 
Paisley,  and  in  connection  with  the  public  cemetery, 
public  park,  public  baths,  infectious  diseases  (isolation) 
hospital,  and  new  streets  and  improvements.  He 
joined  Glasgow  Corporation  in  1897,  and  was  engaged 


on  the  reconstruction  of  40  miles  of  electric  tramways 
just  prior  to  the  opening  of  the  International  Exhi- 
bition of  1900,  also  on  the  erection  of  the  Pinkston 
power  station.  Mr.  McKellar  became  chief  assistant 
to   the   resident   engineer   of   the   Newcastle   tramways 


Me.    -I.    McKeixab. 

in  19U0,  and  was  afterwards  transferred  to  the  staff 
of  the  city  engineer,  being  subsequently  engaged  on 
various  tramways  and  other  works  in  Newcastle,  in- 
cluding many  Parliamentary   schemes. 


FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

DOROUGH   OF  WIMBLEDON. 
•°  APPOINTMENT    OF    ENGINEERING 

ASSISTANT  IN  BOROUGH  ENGINEER'S  OFFICE. 
The  Corporation  of  Wimbledon  invite  applications 
for  the  above  appointment  from  Candidates  who  have 
passed  through  an  Engineering  School  recognised  by 
the  Institution  of  Civil  Engineers;  age  not  to  exceed 
30  years.  Salary  £130  per  annum,  rising  to  £150  by 
annual  increments  of  £10. 

Full  particulars  and  forms  of  application  may  be 
obtained  at  the  Borough  Engineer's  Office,  Town  Hall, 
Wimbledon.  Last  day  tor  receipt  of  applications  is 
Monday,  26th  May,  191S. 

(Bv  order) 
A.  STEELE  SHELDON. 

Town  Clerk. 
Town  Clerk's  Office, 
Wimbledon. 

May  14,  1913.  (452) 

pOUNTY  BOROUGH  OF  NEWPORT. 
^        JUNIOR   ENGINEERING   ASSISTANT. 

The  Newport  Corporation  invite  applications  for  the 
post  of  Junior  Engineering  Assistant  to  the  Borough 
Engineer  and  Surveyor.  Candidates  must  have  had 
previous  experience  in  the  office  of  a.  Municipal  Engi- 
neer and  Surveyor. 

The  salary  will  be  at  the  rate  of  £75  per  annum, 
rising  by  annual  increments  of  £10  from  January  1st. 
1915,  to  a  maximum  of   £104  per  annum. 

Applications,    endorsed    "  Engineering    Assistant." 

accompanied   by  copies,  of  three  recent  testimonials. 

to  be  -'.-lit  to  the  undersigned  not  later  than  in  a.m. 

on  Saturday.  31st  May  instant. 

Canvassing,   either   directly   or    indirectly,   will    be 

I.  red  a  disqualification. 

H.  TREMELLING,  issoc. m.inst.ce.. 
Borough  Engineer  and  Surveyor. 
Town  Hall, 

Newport.  Men. 

May  13,  1913.  (454) 
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pONWAY    AND    GLAN    CONWAY    RUBAL 
^  DISTRICT. 

ENGINEER    AND    SURVEYOR    WANTED. 

The  Conway  and  Glan  Conway  Rural  District 
Councils  require  the  services  of  an  Engineer  and 
Surveyor. 

Requirements  :  Thorough  knowledge  of  Road- 
making,  necessary  accounts  under  the  Highway  Acts 
and  as  required  by  the  Councils,  experience  in  the 
preparation  of  Plans,  Quantities  and  Estimates,  Sur- 
veying and  Levelling,  and  a  general  knowledge  of 
the  duties  of  an  Engineer  and  Surveyor  to  a  Rural 
District  Council. 

Candidates  should  hold  the  Diploma  of  a  recognised 
Institute  of  Engineers  or  Surveyors,  and  a  certificate 
of  the  Royal  Sanitary  Institute  or  other  similar 
examining  body  approved  by  the  Local  Government 
Board. 

The  person  appointed  will  be  required  to  devote 
his  whole  time  to  the  duties  of  his  office  (which  will 
be  strictly  enforced),  and  to  give  such  security  as 
the  Councils  may  require. 

A  knowledge  of  Welsh  desirable. 

Salary  commencing  at  £110  per  annum,  rising  by 
annual  increments  of  £10  to  a  maximum  of  £150. 

Applications,  to  be  in  Candidate's  own  handwriting, 
stating  age,  past  experience,  with  cojnes  of  three  recent 
testimonials,  to  reach  me  not  later  than  10  a.m.  on 
Thursday,  the  5th  day  of  June,  1913. 

Canvassing  members  directly  or  indirectly  will  be 
deemed  a  disqualification. 

JAMES   PORTER, 

Solicitor,  Conway, 
Clerk  to  the  Rural  District  Councils. 


May  9,  1913. 


(456) 


W 


EST  RIDING  COUNTY  COUNCIL. 

APPOINTMENT  OF  COUNTY  ARCHITECT. 
The  County  Council  are  prepared  to  receive  appli- 
cations for  the  post  of  County  Architect  at  a  salary 
of  £500.    Applicants  must  be  thoroughly  experienced 
in  Architectural  work. 

Applications  to  be  made  on  forms  (which,  with  par- 
ticulars of  the  duties,  will  be  supplied  on  request), 
and  be  sent  under  cover,  marked  "  County  Architect," 
to  the  undersigned  on  or  before  the  7th  June  proximo. 
Canvassing  directly  or  indirectly  will  be  a  disquali- 
fication. 

FRANCIS  ALVEY  DARWIN, 

Clerk  to  the  County  Council. 


County  Hall, 
Wakefield. 

May  14,  1913. 
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pANNOCK  URBAN  DISTRICT  COUNCIL. 

^      APPOINTMENT  OF  GENERAL  ASSISTANT. 

The  Council  invite  applications  for  the  above 
appointment.  Applicants  must^  have  had  experience 
in  a  Municipal  Surveyor's  Office,  including  the  keep- 
ing of  all  the  various  books,  and  be  an  efficient  short- 
hand-typist. Preference  will  be  given  to  one  who  has 
had  experience  as  a  draughtsman. 

The  salary  will  be  25s.  per  week. 

Applications,  in  candidate's  own  handwriting, 
statins  age  and  qualifications,  to  be  addressed  and  de- 
livered to  the  undersigned,  accompanied  by  copies  of 
three  testimonials,  not  later  than  10  a.m.  on  Friday, 
the  30th  inst.,  endorsed  "Surveyor's  General  Assist- 
ant."    Canvassing  will  be  deemed  a  disqualification. 


C.  A.  LOXTON, 

Clerk  to  the  Council. 


Council  Offices, 
Cannock. 

May  14,  1913. 
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BOBOUGH  OP  BBACKLEY. 
The  Brackley  Town  Council  invite  Architects  to 
submit  plans  and  specifications  of  12  cottages  to  be 
erected  in  the  borough.  The  Council  do  not  hind 
themselves  to  accept  any  plan  or  specification,  hut  if 
any  plan  or  specification  is  adopted  the  Architect  who 
has  submitted  the  same  will  be  paid  fees  on  the  usual 
scale. 

Further  particulars  and  a  plan  of  the  site  can  he 
'ihfained  from 


Brackley. 


C.  E.  BARNES, 

Town   Clerk. 
(457) 


ROAD  ENG1NEEB  or  other  competent  person 
wanted  to  represent  leading  Asphalt  Co.  in 
London,  Must  be  proficient  in  modern  road  construct- 
tion  and  qualified  to  treat  independently  with  Local 
authorities. — Apply  Box  No.  1,251,  office  of  The  Sur- 
veyor, 24  Bride-lane,  Fleet-street,  E.C. 

BIRMINGHAM  TAME  AND  REA  DISTBICT 
*->  DRAINAGE  BOARD. 

TO  CAST-IRON  PIPE  FOUNDERS. 

The  Board  invite  Tenders  for  the  Supply  and  De- 
livery of  Cast-iron  Pipes  and  Specials,  ranging  in 
>ize  from  8-in.  to  54-in.  diameter. 

Founders  desiring  to  submit  Tenders  are  requested 
to  send  application  to  the  undersigned,  when  a  Speci- 
fication, Bill  of  Quantities  and  Form  of  Tender  will 
be  furnished. 

Tenders,  on  printed  forms,  shall  he  duly  signed, 
sealed  and  addressed  "  Tenders  for  Cast-iron  Pipes," 
and  shall  be  delivered  at  the  office  of  Mr.  Arnold  E. 
Harris,  Clerk  to  the  Board,  117  Colmore-row,  Birming- 
ham, not  later  than  10  a.m.  on  Wednesday,  the  21st 
instant. 

The  Board  do  not  hind  themselves  to  accept  the 
lowest  or  any  Tender,  and  they  reserve  power  to  sub- 
divide the  work  if  that  course  is  deemed  advisable. 
Contractors  who  cannot  make  the  larger  sizes  are  not, 
therefore,   excluded   from  tendering  for    the    smaller 

SizeS. 

JOHN  D.   WATSON,   m.inst.ce., 

Engineer  to  the  Board. 
Engineer's  Office, 

Tyburn,  Birmingham. 

May  14,  1913.  (451) 

TTEBTPORDSHIBE    COUNTY    COUNCIL. 
*-*-    NEW  BRIDGE  OVER  THE  STORT  NAVIGA- 
TION, SOUTH  MILL,  BISHOP'S  STORTFORD. 

The  Highways  Committee  of  the  Hertfordshire 
County  Council  are  prepared  to  receive  Tenders  for 
the  Construction  of  a  New  Bridge  over  the  Stort  Navi- 
gation at  Bishop's  Stortford. 

Persons  desiring  to  Tender  for  the  work  may  see  the 
Drawings,  Specification,  Agreement,  &c,  at  the  County 
Surveyor's  Office,  Hatfield,  on  or  after  Tuesday,  the 
13th  day  of  May,  1913,  between  the  hours  of  Ten  a.m. 
to  Twelve  noon,  and  where  a  copy  of  the  Schedule  of 
Works  (quantities)  may  be  obtained  upon  payment  of 
Two  Guineas,  which  sum  will  be  returned  to  the 
Tenderer  upon  receipt  of  a  bond-fide  Tender  and  the 
documents  which  have  been  supplied  to  him. 

Sealed  Tenders,  endorsed  "Tender  for  New  Bridge, 
South  Mill,  Bishop's  Stortford,"  must  be  delivered 
to  the  undersigned  at  his  Office  not  later  than 
Four  p.m.  on  Friday,  the  27th  day  of  June,  1913.  Such 
security  for  the  due  execution  of  the  works  as  the 
Council  may  require  must  be  given  by  the  Contractor. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

URBAN  A.  SMITH,  m.inst.ce., 
County  Surveyor. 

Countv  Surveyor's  Office, 

Hatfield,  1913. (459) 

\ [ERTFORDSHIBE    COUNTY    COUNCIL. 
*-*-  NEW  BRIDGE  OVER  THE  STORT 

NAVIGATION,  SAWBRIDGEWORTH. 

The    Highways    Committee    of    the    Hertfordshire 
County  Council  are  prepared  to  receive  Tenders  for 
the  Construction  of  a  New  Bridge  over  the  Stort  Navi- 
i   at  Sawbridgeworth. 
Persons  desiring  to  Tender  for  the  work  may  see  the 
Drawings,  Specification,  Agreement,  &c,  at  the  County 
Surveyor's  Office,  Hatfield,  on  or  after  Tuesday,  the 
13th  day  of  May,  1913,  between  the  hours  of  Ten  a.m. 
elve  noon,  and  where  a  copy  of  the  Schedule 
of  Works  (quantities)  may  he  obtained  upon  payment 
of  Two  Guineas,  which  sum  will  be  returned  to  the 
eipt  of  a  bond-fi.de  Tender  and  the 
ents  which  have  been  supplied  to  him. 
Sealed  Tender.-,  endorsed  "Tender  for  New  Bridge, 
a  rbridgeworth,"  must  he  delivered    to    the    under- 
signed at  his  Office  not  later  than  Four  p.m.  mi  Fridaj  . 
the  27th  day  of  June,  1913.    Such  security  for  the  due 
execution  of  the  works  as  the  Council   may  require 
be  given  by  the  Contractor. 
The    lowest,   or   any   Tender   will    not,   necessarily    bo 
accepted. 

n    A.    SMITH,    M.INST.CE., 

County  Surveyor. 
County  Si'  nlice, 

I  I;,!  field.    lOirj.  (458) 
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Newcastle-upon-Tyne   Tramways  Extensions. 

By   .1.   McKELLAE. 


Of  the  2,000  miles  of  electrical  tramways  in  the 
United  Kingdom,  representing  a  capital  expenditure 

of  .C77.iiiiii.ouii,  tli>  City  (if  Newcastle's  contribution 
amounts  to  GO  miles  and  about  £1,250,000.  Prior  to 
1899  the  requirements  of  the  citizens  were  served  by 
a  system  of  horse  traction  leased  to  a  company. 
These  lines  were  constructed  of  light  rails  about  65  11). 
per  yard,  laid  on  the  Kineaid  system  paved  with 
granite,  principally  of  single  track  with  passing  places 

In  that  year  the  corporation  decided  to  take  over 
the  tramways  by  terminating  the  lease  to  the  private 
company,  and  ultimately  promoted  a  Bill  in  Parlia- 
ment for  power  to  reconstruct  and  extend  the  system. 
These  powers  being  sanctioned,  the  actual  work  of 
reconstruction  was  begun  early  in  April,  1900,  and  in 
December,  1901,  the  present  electric  trolley  system  of 
traction  came  into  operation.  At  the  opening  of  the 
service  the  mileage  was  just  under  20  miles  of  double 
truck,  and  this  has  been  enlarged  from  time  to  time 
as  required,  the  total  number  of  miles  at  presenl 
amounting  to  over  60,  measured  as  single  track.  With 
the  exception  of  the  first  20  miles,  which  were  con- 
structed by  contract,  all  the  work  has  been  carried 
out  departmentally  under  the  city  engineer,  the  gauge 
adopted  being  the  standard  one  of  4ft.  8Jin.,  the 
centre  way  being  3 ft.  6 in.  foi  span  pole  construction 
and  5ft.  Sin.  for  centre  pule,  where  the  width  ol 
street  permitted  the  larger  space  to  be  used. 

The  method  of  construction  to-day  varies  bid  little 
from  thai  a  originally  adopted  by  the  then  city  engi- 
neer, the  late  Mr.  William  George  Law:-,  m.inst.ce. 
The  few  changes  which  have  been  made  will  he  treated 
subsequently  in  this  short  description  of  the  per- 
manent way.  Almost  the  whole  of  the  original  rails 
and  other  materials  are  still  in  use,  which  is  suffi- 
cient evidence  as  to  the  quality  of  the  work-,  notwith- 
standing the  very  norma]  costs  incurred  in  main- 
tenance. The  only  renewals  carried  out  so  far  are 
about  5oo  yds.  each  on  two  very  steep  gradients  which 
had  become  worn  out  owing  to  I  he  action  of  the  mag- 
netic brakes,  and  three  of  the  original  junctions 
During  the  presenl  year  it  is  proposed  to  relay  aboul 
2  miles  of  route  and  seven  junctions.  The  construc- 
tion adopted  follows  the  usual  one  of  laying  a  con- 
crete foundation  7  in.  in  thickness,  the  rails,  after 
alignment,  resting  on  a  concrete  packing,  and  paving 
the  street  surface  with  wood  or  granite.  When  wood 
paving  has  been  laid  the  concrete  foundation  is 
covered  with  fine  concrete  floating  for  a  depth  of  I '  in 
This  floating  is  of  equal  parts  of  fine  river  ballast  or 
crushed  granite  and  cement. 

The  type  of  rail  adopted  by  Mr.  Laws  was  of  the 
grooved  girder  type,  weighing  101  lb.  per  yard,  and 
very  closely  resembling  the  No.  4  section,  which  was 
standardised  several  years  afterwards  by  the  Engi- 
neering Standards  Committee.  The  rails  were  prin- 
cipally of  45-ft.  lengths,  and  Table  I  shows  the 
chemical  composition  of  that  rail  compared  with 
those  of  more  recent  manufacture.  The  rails  undei 
review  were  made  partly  on  the  Open  Hearth  and 
partly  on  the  Basic  Bessemer  process.  The  actual 
wealing  of  the  rails  left  nothing  to  be  desired,  as  may 
he  gathered  from  a  previous  remark,  as  with  the  ex- 
ception of  two,  or  perhaps  three,  flaky  rails,  not  a 
single  fault  or  fracture  has  taken  place  which  could 
be  assigned  to  had  workmanship  or  material  during 
that  interval. 


Tablk  i. 
189P-W04.    Bails— Acid  Psoei  ss 


Percent. 
0-50- 0"5S 


Carbon      

Silicon  i 

Phosphorus  J  not  exceeding 0-0fi 

Sulphur         ' 

1912.    Bails— Lorain  Open  Hearth  Process. 

Carbon       0-68  -fr'69 

Silicon        0-140-0-159 

Manganese  0-7-t  -0785 

Sulphur     0-030-0-O10 

1913.    Bails— Sandserg  Process. 

Carbon       0-43-0-53 

Silicon       0-20-0-40 

Manganese  0'90-l  In 

Sulphur  and  phosphorus,  not  exceeding 0'08 

•The  original  junctions  and  cross-overs  were  almost 
exclusively     of     American     manufacture,    with     the 

'Paper  read  on  Friday,  2nd  inst.,  at  the  meeting  of  Hie 
institution  of  Municipal  and  County  Engineers  at  Newcastle- 
on-Tyne. 


standard  |njinls  12  It.  long  and  loo  ft.  radius,  and 
i:i  the  case  of  very  flat  intersections  14  ft.  points 
200  it.  radius  were  installed.  They  are  of  specially 
toughened  casf  steel  with  hardened  centre.  An  iron- 
bound  crossing  with  renewable  centre  pieces  was 
fitted  mi"  .ill  the  turnouts.  The  leads  attached  to 
points  and  frogs  were  of  ordinary  rolled  rail  curved 
in  workshops  ready  to  he  fitted  into  position.  It 
is  quite  the  general  practice  now  to  have  the  com- 
plete turnout  made  by  the  one  steelworks  contractor, 
and  although  the  Americans  lor  a  good  many  years 
bad  a.  monopoly  of  the  contracts  of  this  country, 
gratifying,  from  a.  national  point  of  view,  to 
I. now  that  the  home  producer  is  now  fully  alive  as 
to  his  responsibilities,  and  ha  since  then  had  his 
share   in  this,    no   doubt,    profitable    industry. 

l;   v  I  I,     .JOINTING. 

The  jointing  of  the  rails,   being  the   weakest1    pari 

of   the    structure,    has  always    been    a   ioiic.ru    to  those 

responsible  foi  the  upkeep  of  a  tramway  system. 
Various  kinds  of  joints  have  been  tried  to  present 
a  more  or  less  rigid  joint  in  the  endeavour  to  get 
rid  of  the  knocking  action  which  very  soon  appears, 
owing  to  the  passage  of  the  trarnc&r  ,  In  this  city. 
following  the  standard  practice  then  in  vogue,  plain 
fishplate.-  were  used  (731b.  per  pail).  Il  the  traffic 
is  not  to,,  heavy,  provided  a  good  Jit  is  obtained, 
if  is  doubtful  it  this  can  be  improved  on.  <>n<-  of 
routes  in  Newcastle,  about  3  miles  long,  with  a 
live-minute  service,  is  laid  with  this  joint.  through- 
Out,  and  even  to-day  the  joints  are  all  in  very  good 
condition,  scarcely  a  single  one  having  given  out, 
although  perhaps  it  should  be  mentioned  that  a 
large  number  of  the  ears  use. I  on  this  route  are  of 
bogie  type. 

Another  joint  very  much  used  in  Newcastle  is  the 
continuous  rail  anchor  joint,  weighing  1201b.  per 
pairi  Man}  miles  are  laid  with  this  joint,  and, 
provided  a  good  roll  and  lit   i-  obtained,  this  joiril  is 

a     most     reliable    one. 

Of  the  Various  kinds  of  welded  joints  that  have 
appeared  from  time  to  time  during  the  lasl  ten 
years,  the  Thermit   welded  joint   has  probably  made 

ill'     st     headway.    This    joint,    has    been    adopted 

very  largely  by  some  corporations,  notably  Man- 
chester and  Leeds.  La  i  year  the  company 
■  ble  for  1 1  were  entrusted  with  over  800  joints  on  the 
eastern  portion  of  our  extensions,  the  work  being 
executed  by  the  Thermit  Company  themselves,  and 
on  its  results  will  largely  determine  its  future  in 
this  city.  Unfortunately  it  requires  some  years  to 
elapse  before  one  can  truly  express  an  opinion. 

Another  weld  of  a  different  type—  viz.,  the  Tudor 
weld  -has  come  before  the  public,  of  which  favour- 
able opinions  have  been  expressed.  This  weld  is 
somewhat  more  costly,  but  it  found  suitable  and  re- 
liable the  extra,  capital  sum  required  is  of  secondary 
importance,  as  the  maintenance  on  joints  is  a  heavy 

The    tie-bars   were   originally   of   wrought    iron, 

but  are  now  all  of  mild  steel  manufacture  of  2-in.  by 
jj-in.  section  with  2|-in.  screwed  ends,  suitable  nuts 
and  washers  to  each,  which  were  spaced  originally 
at  12-i't.  centres,  lint  are  now  reduced  to  7ft.  Gin. 
centres,  and  weigh  just  over  hi'  lb.  each  complete. 
The  paving  of  tramway  routes  was  confined  to  three 
different  kinds-  viz.,  wood  blocks  of  Jarrah  (Aus- 
tralian) wood,  4fin.  in  depth,  granite  cubes  4in.  by 
4  in.  by  4  in.,  and  granite  setts  3  in.  by  5  in.  The 
granite  work  of  all  paving  in  this  town  is  almost 
exclusively  from  Aberdeen,  bedded  on  1-in.  sand 
grouted  with  whin  chips  and  hot  pitch.  Drain  rails 
are   placed    at   convenient   intervals. 

MAINTENANCE. 

The  foregoing  remarks  may  be  taken  as  applying 
to  construction  in  a  general  way,  and  consideration 
may  now  be  given  to  the  maintenance  of  the  tram- 
ways based  on  that  construction,  and  the  impres- 
sions to  he  learned  from  them  in  ordinary  practice. 
The  tramways  had  not  been  long  in  operation,  and 
by  the  end  of  the  first  winter  the  weakness  of  the 
sand  and  cement  packing  made  itself  apparent,  as 
this  was  washed  out  by  water  iinding  its  way  under 
the  rail;  consequently  loose  paving,  especially  wood, 
with  "pumping"  rails,  soon  made  it  clear  that  some 
other    substance,    if    possible,    would    require    to    be 
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used.  Anchors  were  fitted  in,  in  many  instances 
indiscriminately,  to  be  found  more  or  less  service- 
able. 

When  they  can  be  put  in  at  construction  they  may 
be  useful,  but  to  attempt  to  fix  anchors  with  the 
accompanying  cutting  and  making  good  of  concrete 
foundation,  and  at  the  same  time  to  maintain  the 
tram  service  on  busy  thoroughfares,  is  almost  im- 
possible at  other  than  about  two,  or  at  most  three, 
months  in  the  year,  and  that  only  if  done  during 
night  time.  The  packing  used  in  the  attempt  to 
meet  the  problem  was  nothing  if  not  cosmopolitan. 
Trials  were  given  to  cement  grout  with  several  kinds 
of  material  as  aggregate,  and  cement  in  similar 
materials  dry  or  nearly  so,  as  well  as  sal-ammoniac 
and  pitch  in  many  speciality  forms.  Some  of  them 
were  more  or  less  successful,  depending  on  a  number 
of  conditions,  but  as  climatic  conditions  play  a  not 
unimportant  part  in  the  north-east  district,  it  was 
found  that  for  the  requirements  of  this  city  a  mix- 
ture of  equal  parts  of  clean,  sharp  sand,  whin  chips, 
and  cement  just  damped,  could  not  be  improved  on, 
being  convenient  for  nearly  all  weathers,  and  no 
special  appliarces  required   for  fixing. 

The  whole  material  being  thoroughly  rammed  from 
both  sides  of  rail— it  is  a  waste  of  money  to  attempt  this 
method  from  one  side  only — the  top  of  concrete  foun- 
dation is  previously  cleaned  with  hard  wire  brush 
and  scrabbled,  if  necessary,  to  receive  the  new  pack- 
ing. Faulty  packing  may  be  responsible  for  all  loose 
or  low  paving  apart  from  the  trouble  of  loose  rails, 
and  this  one  item  represents  the  major  portion  of 
the  maintenance  costs;  therefore  every  effort  should 
be  made  to  have  a  sound  job  made  when  the  cost 
of  the  removal  and  replacement  of  the  setts  have  to 
be  considered.    All  trenches  are  closed  every  night. 

In  two  or  three  different  points  of  the  system  wood 
sleeper  construction  has  been  carried  out,  both  on  the 
longitudinal  and  cross-sleeper  fashion.  Although  it 
undoubtedly  presents  an  easy-running  road,  it  is 
costly  to  construct  and  more  so  to  maintain,  as  the 
wood  sleepers  (either  method)  become  loose  in  time 
when  there  is  much  traffic,  and  as,  from  their  shape 
and  position,  the  water  cannot  readily  be  kept  out 
owing  to  their  greater  depth  in  the  ground,  more  ex- 
cavation is  necessary,  which  means,  of  course,  an 
increase  in  cost  over  that  of  the  ordinary  concrete 
bed.  In  Table  II.  the  costs  per  annum  of  the  system 
per  car  mile  since  its  inception  are  given. 


Combined  cost  of  re- 

Year ended. 

Length  in 

single  track. 

pair 

and  renewals  per 

car  mile. 

M. 

F. 

Yds. 

a. 

March  31,  1002 

18 

2 

135 

o-oi 

,,           1903 

38 

4 

33 

0-29 

„           1904 

44 

7 

131 

0-66 

1905 

49 

6 

193 

0-44 

1906 

52 

4 

0 

0-31 

1907 

63 

0 

0 

0-29 

1908 

54 

1 

0 

0-34 

1909 

54 

1 

0 

0-48 

1910 

64 

1 

0 

0-36 

1911 

54 

1 

0 

0-30 

The  demand  for  improved  travelling  facilities  be- 
tween the  city  and  the  districts  westward  thereof, 
comprising  Bell's  Close,  Lemington,  Newburn  and 
Throckley,  and  also  better  connection  between  the 
central  and  eastern  portion  of  the  city,  resulted  in 
,in  Act  being  obtained  in  1911  giving  powers  to  further 
extend  the  system.    These  extensions  are  as  follows:  — 

Tramway  No.  1.— This  extension,  which  commences 
at  the  present  terminus  at  Scotswood,  3J  miles  from 
the  central  station,  extends  to  Throckley,  a  further 
distance  of  about  4  miles,  and  is  constructed  almost 
entirely  within  the  urban  district  of  Newburn.  The 
ancient  highway  that  wanders  through  the  villages  of 
Hell's  Close,  Lemington  and  Newburn  is  in  many 
places  so  narrow  that  numerous  street  works  had  to 
be  undertaken  before  any  attempt  could  be  made  to 
ingle  track  upon  which  the  corporation 
had  decided.  The  greater  part  of  the  cost  of  these 
works  is  to  be  borne  by  the  corporation,  the  urban 
district  council  contributing  the  fixed  amount  of 
E6,300.  The  track  is  a  single  one,  with  fifteen  passing 
places  .-paced  about  ]  mile  apart.  The  rails  used  arc 
similar  to  those  provided  for  the  remainder  of  the 
extensions — that  is,  the  Newcastle  section  of  101  lb. 
per  yard  for  the  flatter  portions  of  the  route,  the 
-  -  N'o.  5,  110 lb.  per  yard,  in  Lorain  steel,  for 
any  portions  of  the  track  steeper  than  1  in  30,  and 


the  B.S.S.  No.  5c,  1161b.  per  yard,  for  the  inner  rails 
of  all  curves  quicker  than  100  ft.  and  for  the  curved 
rails  of  all  the  passing  places.  With  regard  to  the 
gradients,  the  steepest  part  of  the  track  is  1  in  11, 
near  to  Lemington  Station,  but  from  Newburn  village 
the  line  climbs  from  20  to  255  ordnance  datum.  The 
quickest  curve  is  one  of  47-ft.  centre  radius  at  Leming- 
ton. Whenever  practicable,  the  outer  rails  of  the 
curves  are  super-elevated. 

The  track  is  bonded  at  every  joint  with  "  Forest 
City"  bonds  with  cross  bonds  every  40yds.  apart. 
Respecting  the  bonding  of  points  and  crossings,  where- 
ever  manganese  steel  is  used  a  special  rail  is  em- 
bedded in  the  concrete,  and  bonds  are  taken  from 
each  end  to  the  rails.  It  is  worthy  of  note  that  man- 
ganese steel  is  replaced  by  cast  steel  for  the  special 
work  in  the  passing  places  and  wagonways  of  any 
part  of  the  track  laid  at  a  steeper  gradient  than  1 
in  30,  owing  to  the  effect  of  the  former  on  the  elec- 
trical brakes  of  the  cars.  Regarding  the  street  works, 
for  the  number  of  which  this  route  is  somewhat  re- 
markable, several  points  of  engineering  interest  arise. 
In  many  cases,  owing  to  a  change  in  the  level  of  the 
street,  it  has  been  necessary  to  lower  the  30-in.  mains 
of  the  water  company  which  follow  the  track  through- 
out, and  this  work  has  so  far  been  carried  out  without 
breaking  or  emptying  the  mains.  This  was  effected 
by  opening  out  the  whole  length  of  the  main  to  be 
lowered  and  slowly  jacking  the  main  to  its  new  level 
and  then  re-caulking  the  joints. 

Street  work  No.  1  took  three  months  to  carry  out. 
Street  work  No.  10  involves  an  entirely  new  bridge 
to  carry  the  branch  of  the  North-Eastern  Railway. 
By  arrangement  this  is  to  be  carried  out  by  the 
railway  company  at  the  cost  of  the  corporation  and 
the  district  council.  In  street  work  No.  11  the 
lowering  of  the  road  at  this  point  involved  the 
underpinning  of  the  steel  works  of  Messrs.  Spencer 
&  Sons  for  a  distance  of  800  ft.  The  walls  of  the 
works  are  in  several  places  4  ft.  thick,  and  carry  a 
very  considerable  load.  This  work  has  been  suc- 
cessfully carried  out  by  dealing  with  3  ft.  only  at 
a  time,  and  by  leaving  a  distance  of  9  ft.  between 
each  opening ;  the  part  opened  out  was  then  care- 
fully built  in  cement-mortar  and  another  3  ft. 
opened.  Although  the  business  of  the  steelworks 
was  carried  on  continuously  during  the  carrying  out 
of  the  work,  no  movement  of  any  kind  has  been 
observed. 

Work  No.  11a,  which  involved  the  widening  of 
the  county  bridge  over  the  New  Burn  from  20  ft.  to 
40  ft.,  is  now  complete.  The  remainder  of  the  tram- 
way works,  although  they  involved  the  widening  of 
the  highway  for  a  total  distance  of  2,000  yds.,  nothing 
of  very  great  engineering  interest  arose.  The  laying 
of  the  track  and  the  carrying  out  of  the  street  works 
(with  the  exception  of  street  work  No.  10)  is  being 
done  by  direct  labour.  In  the  supply  of  material, 
owing  to  the  proximity  of  the  railway  and  the  river, 
it  has  been  found  to  be  difficult  to  decide  rapidly 
from  what  district  and  by  what  method  of  transport 
it  should  be  brought.  Diagrams  were  prepared 
showing  the  price  of  every  class  of  material  at 
every  point  of  the  route,  and  from  these  it  has  been 
found  possible  at  once  to  decide  by  what  means 
material  could  be  cheapest  obtained  on  the  work. 

Owing  to  the  distance  of  some  portions  of  the 
work  from  the  city,  the  corporation  make  an  allow- 
ance of  id.  per  hour  to  every  man  working  up  to  a 
point  2  miles  from  the  city  boundary,  and  3d.  per 
hour  to  every   man   working  beyond   that  point. 

The  construction  of  the  track  is  on  orthodox  lines, 
as  before  described.  The  rails  are  all  jointed  with 
fishplates  throughout  of  the  continuous  rail  anchor 
type,  which  was  decided  on  after  mature  considera- 
tion. At  one  time  it  was  intended  to  use  Thermit 
welds  on  the  101-lb.  rail,  but,  owing  to  numerous 
colliery  workings  which  exist  in  the  district,  it  was 
deemed  to  be  on  safer  lines  if  plated  joints  were 
used,  so  as  to  allow  for  any  slight  movement  which 
might  occur.  The  tramway  is  crossed  by  level 
crossings  or  colliery  wagonways  not  less  than  eight 
times.  These  wagonways  are,  as  a  rule,  crossing  the 
tramway  on  a  gradient,  several  with  haulage  ropes. 

Tramways  Nos.  2,  3,  4  and  5,  which  are  double 
track  throughout,  present  no  unusual  features,  ex- 
cept perhaps  that  section  in  Benton  Bank.  Benton 
Bank  is  a  road  connecting  the  district  of  Jesmond 
with  that  of  Ileaton.  immediately  adjoining  and 
parallel  to  the  main  road,  and  at  a  height  of  aboul 
50  it.  above  its  lowest  level  is  the  Armstrong  Bridge. 
This  bridge,  which  crosses  the  valley  of  the  Ousc 
Burn    at    Desmond    Dene,    carries    vehicular    traffic 
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up  to  a  load  of  (J  Ions  per  vehicle,  but  is  of  too  light 
a  character  to  cany  a  tramway.  The  original 
gradient  on  the  west  side  of  Benton  Bank  was  1  in 
!),  and  in  order  to  obtain  a  gradient  which  would  be 
loss  costly  to  work,  the  level  of  the  road  has  been 
raised  in  the  form  of  an  embankment.  Advantage 
has  been  taken  of  the  opportunity  to  widen  a  portion 
of  this  road  and  also  the  masonry  bridge  over  the 
Ouse  Burn.  This  bridge  has  a  span  of  30  ft.,  is 
23  ft.  in  width  between  the  parapets,  and  is  being 
widened  on  each  side  so  as  to  have  a  width  of  50  ft. 
The  west  side  of  the  bank  will  have  a  gradient  of 
1  in  12,  and  the  east  side  1  in  11.  The  maximum 
depth  of  filling  is  12  ft.,  and  as  a  consequence  the 
existing  water  and  gas  mains,  electrical  cables,  and 
underground  telegraph  wires  have  had  to  be  replaced 
at  a  higher  level  for  a  length  of  about  280  yds. 

The  total  cost  of  the  extensions,  including  street 
works  and  overhead  equipment,  is  about  £103,000. 
The  work  is  being  carried  out  under  the  direction 
of  the  city  engineer,  Mr.  W.  J.  Steele,  m.inst.c.e., 
and  the  author  is  acting  as  resident  engineer. 


THE  PROTECTION  OF  BUILDINGS  FROM  LIGHTNING. 


A  paper  read  by  Mr.  Ernest  J.  Berg  before  the 
Illinois  State  Electric  Association  contains  some  useful 
practical  conclusions  with  regard  to  the  protection 
of  buildings  from  lightning  by  means  of  rods.  Atten- 
tion is  drawn  to  the  fact  that,  while  the  damage  done 
by  lightning  to  buildings  situated  in  the  country  is 
considerable,  the  damage  done  by  lightning  in  cities 
is  relatively  small.  It  has  been  found  that  the 
extensive  network  of  overhead  wires  in  towns,  and 
the  grounded  steelwork  in  the  modern  building,  afford 
ample  protection,  and  it  further  appears  that  the 
modern  sky-scraper  with  its  vast  amount  of  steel  may 
be  considered  lightning  proof. 

While  experience  has  shown  beyond  reasonable  doubt 
that  properly  installed  lightning  rods  afford  con- 
siderable protection,  it  does  not  seem  to  be  possible 
to  protect  any  building  to  such  a  degree  that  absolute 
safety  can  be  guaranteed.  Such  safety  apparently 
exists  only  in  the  case  of  an  all-metal  building.  How- 
ever, that  the  protection  afforded  is  valuable  is  shown 
in  the  case  of  certain  buildings  situated  in  exposed 
positions  which  formerly  suffered  considerable  damage 
at  different  times,  and  which  have  not  been  struck 
during  an  extended  period  of  time  after  the  instal- 
lation of  lightning  rods.  Again,  there  is  a  danger 
to  be  considered  in  the  careless  use  of  the  lightning 
rod,  inasmuch  as  a  rod  improperly  arranged,  broken, 
having  poor  joints,  or  a  high  resistance  to  ground,  may 
make  matters  worse  instead  of  better. 

PRACTICAL    DETAILS. 

The  rod  should  have  good  joints,  good  ground  con- 
nection, and  should  be  mechanically  secure  against 
breaking,  although  its  shape,  metal  and  general  dimen- 
sions are  comparatively  immaterial.  The  more  rods 
used  the  better  the  protection  afforded  will  be.  The 
protection  afforded  may  be  said  to  be  roughly  pro- 
portioned to  the  number  of  earthed  rods.  For 
instance,  for  a  house  measuring  in  plan  100  ft.  by 
50  ft.,  half  a  dozen  rods  would  not  be  too  many,  or 
anything  unusual  in  good  practice.  These  rods  should 
be  placed  outside  the  building,  and  it  is  a  question 
whether  the  rod  proper  should  not  be  fixed  at  some 
distance  from  the  wall  or  insulated  therefrom.  The 
rods  should  be  kept  far  away  from  gas  pipes,  stove 
pipes,  water  pipes,  balconies  or  places  where  persons 
might  be  during  a  storm.  The  rods  may  be  advantage- 
ously connected,  say,  along  the  ridge  of  the  roof,  but 
separate  branches  which  are  not  grounded  are  sources 
of  clanger.  Heated  gases  coming  from  chimneys  or 
shafts  are  themselves  conductors,  and  it  is  therefore 
well  to  have  a  metal  conductor  crossing  such  openings. 
Such  a  conductor  should  be  of  copper  rather  than 
of  iron  in  order  to  withstand  the  action  of  corrosive 
fumes.  Each  tower  or  projection  of  a  building  should 
have  its  separate  grounded  rod,  which  should  be  con- 
nected to  the  other  rods  in  the  system.  It  is  sufficient 
if  these  rods  project  a  few  feet  above  the  top  of  the 
tower.  To  be  effective  the  rods  should  have  several 
points. 

Metal  gutters  should  be  connected  to  the  lightning 
rod  system,  and  should  be  connected  to  the  ground  at 
their  lower  end.  High  shafts  need  two  or  three 
rods,  and  the  opening  of  the  chimney  should  be  crowned 
by  some  simple  copper  rod  construction.     Copper  rods 


are  required  in  cities  where  they  are  likely  to  be 
attacked  by  corrosive  gases,  but  the  author  sees  no 
electrical  advantage  in  having  a  stranded  cable ;  a 
solid  rod  is  as  efficient.  There  is  a  very  slight  advan- 
tage in  a  flat  ribbon,  but  this  advantage  is  very  small, 
and  the  mechanical  difficulties  with  a  ribbon  are 
greater  than  with  a  rod. 

GALVANISED-IRON   HODS. 

Galvanised-iron  rods  are  recommended  where  the 
corrosive  gases  present  in  the  air  of  cities  have  not 
to  be  reckoned  with.  Galvanised  iron  is  cheaper,  and 
its  electrical  constants  are,  if  anything,  better  than 
those  of  copper.  "  The  old  idea  that  the  rod  carries 
the  electric  charge  to  earth,  and  that  that  is  the  end 
of  it  is  fallacious.  The  earth  is  one  plate  of  the 
condenser,  the  cloud  the  other,  and  whatever  energy 
is  stored  between  them  has  to  be  consumed  in  some 
way.  It  is  done  by  heating  the  rod  and  by  sending 
out  electric  radiations.  The  higher  the  resistance  of 
the  rod  the  greater  is  the  energy  converted  to  heat, 
and  thus  the  smaller  the  number  of  oscillations  of  the 
discharge  current  necessary  to  dissipate  the  energy. 
Iron  has  considerably  higher  effective  resistance  than 
copper,  and  thus  has  an  advantage."  There  is  there- 
fore no  advantage  in  copper  over  iron,  except  in  the 
cases  already  mentioned.  Galvanised  iron  has  the 
advantage  of  cheapness  with  a  possible  electrical 
superiority. 

Sharp  bends  in  the  rods  should  be  avoided  as  much 
as  possible.  There  is  little  or  no  advantage  in  using 
expensive  rods  of  large  diameter  ;  a  size  mechanically 
satisfactory  is  likely  to  serve  all  electrical  purposes. 
Expensive  sharp  points  to  rods  offer  little  advantage 
over  ordinary  blunt  points. 

GROUNDING    OF   RODS. 

Rods  should  be  terminated  preferably  in  moist  soil. 
Salting  the  ground  may  be  an  advantage,  but  experi- 
ence on  this  point  is  not  sufficient  to  warrant  its 
adoption,  unless  an  occasional  inspection  is  made. 
In  many  cases  an  excellent  connection  to  earth  can 
be  made  by  driving  a  galvanised-iron  gas  pipe  a  few 
feet  into  the  ground.  It  is  doubtful  whether  steam 
or  gas  pipes  should  be  connected  to  the  roads  when 
grounded.  On  the  whole  it  seems  best  to  leave  them 
alone,  especially  the  gas  pipes.  The  water  pipes, 
which  are  always  grounded,  may,  however,  be  advan- 
tageously connected  to  the  lightning  rod  system  under- 
ground. We  are  also  warned  against  the  danger  of 
standing  in  a  draught  during  a  storm,  and  advised 
that  it  is  safer  to  keep  the  house  closed  during 
violent  storms. 


Road  Board  Finance. — In  the  House  of  Commons 
recently,  Mr.  Masterman  stated,  in  reply  to  a  question, 
that  the  sum  standing  to  the  credit  of  the  Road  Im- 
provement Fund  in  the  Bank  of  England  on  April  30th 
was  £120,284.  The  investments  held  by  the  Road 
Board  on  the  same  date  amounted  (at  cost)  to 
£2.481.543. 

Problems  in  Engineering,  with  Solutions.*— The  Eng- 
lish journal  The  Surveyor  and  Municipal  and 
County  Engineer  carries  on  a  section  devoted  to 
various  questions  which  might  be  put  in  an  examina- 
tion for  the  position  of  municipal  engineer  in  an 
English  town  or  city.  The  questions  are  given  one 
week  and  answers  provided  by  various  correspondents 
given  in  subsequent  issues.  The  volume  noted  above 
is  the  first  one  to  be  made  up  from  these  questions 
and  answers.  As  is  well  known,  the  position  of  muni- 
cipal engineer  in  England  is  one  of  most  varied 
activity,  so  that  the  subject  covered  by  the  questions 
and  answers  extends  through  the  whole  field  of  engi- 
neering. For  example,  the  chapter  headings  are  as. 
follows:  Mechanics  and  Hydrostatics;  Strength  and 
Elasticity  of  Materials;  Theory  of  Structures;  Sur- 
veying and  Levelling;  Water  Supply  and  Hydraulics; 
Sewerage;  Sewage  Disposal;  Road  Making  and  Tram- 
ways; Building  Construction  and  Materials;  Law  and 
Miscellaneous.  While  the  questions  and  most  of  their 
solutions  are  distinctly  British  in  character,  the  wide 
range  of  subjects  and  the  method  of  treatment  make 
the  book  of  some  value  to  American  engineers. 
There  is  a  good  deal  to  be  said  in  favour  of  the  ques- 
tion and  answer  method  of  instruction.— Engineering 
X<  ws. 


*  Beino-  Questions  and  Answers  reprinted  from  the  Assistants'  and 
Students'  Section  of  Thi  Survkyok  and  Municipal  and  Couniy  Engi- 
neer First  Series,  1909-10.  Edited  by  Sydney  G.  Turner,  assoc.m. 
inst.o.e.    London:  St.  Bride's  Press,  Limited.    Price  5s.  nett. 
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Sewage  Treatment, 

By  R.  J.  McKKNN. 
(Conclusion.) 


inn-  now  to  the  question  of  filter  beds.  In 
any  method  of  sewage  treatment  there  arc  three 
methods   or   nitration    to    select    from— contact    beds, 

percolating  beds  and  land.  Seeing  that  land  is  used 
only  in  a  comparatively  tew  cases,  1  am  dealing  only 
with  contact  beds  and  percolating  beds.  Each  method 
of  filtration  has  its  supporters,  although  the  nse  of 
contact  beds  is  gradually  being  superseded  by  perco- 
lating beds.  Oontaet  beds  are  usually  constructed 
as  primary  and  secondary  or  first  and  second  contact, 
and  there  are  cases  where  triple  contact  is  adopted. 
The  filtering  medium  in  the  first  contact  is,  as  a  ride, 
larger  than  that  in  the  second,  and  if  a  third  con- 
tact is  adopted  the  media  of  this  bed  are  liner  than 
that  of  the  second.  The  depths  of  contact,  beds  vary 
from  about  2ft.  Gin.  to  4ft.  Gin.,  and  the  capacity 
varies  according  to  the  strength  of  the  sewage  to  be 
treated,  under  the  following  heads  fixed  by  the  Local 
Government  board:  Strong,  average  and  weak— the 
strong  sewage  to  absorb  oxygen  from  permanganate 
-  i  deg.  Fahr.,  17  to  25  parts  per  100,000;  average 
sewage  10  to  12  parts  per  100,000  and  weak  sewage  7 
to  B  parts  per  100,000.  These  standards  apply  to  per- 
colating as  well  as  contact  beds.  No  hard-and-fast 
rule  can  be  fixed  as  to  the  working  of  contact  beds, 
the  manager  being  guided  by  conditions;  but,  gene- 
rally speaking,  about  two  hours  is  taken  in  filling, 
about  two  bonis  is  given  for  contact— although  this 
may  vary  with  the  composition  of  the  sewage— and 
the  beds  are  drained.  In  filling  the  beds  care 
has  to  be  taken  that  the  liquid  is  distributed  evenly- 
over  the  whole  area  of  the  bed,  thus  preventing  sus- 
pended matter  accumulating  in  any  one  place,  and 
the  emptying  of  the  beds  should  be  done  slowly.  By 
opening  the  discharge  valve  or  valves  quickly  matter 
is  liable  to  escape  from  the  beds,  which  would  tend 
to  render  the  early  portion  of  the  discharge  less  pure 
than  it  would  be  towards  the  close.  Many  works 
have  the  filling  and  emptying  done  by  the  men  on 
the  works.  This  is  not  a  good  method,  for  irregu- 
larities in  attention  are  liable  to  occur.  Such  can  be 
ily,  if  mil  entirely,  reduced  by  the  adoption  of 
uch  apparatus  as  the  Adams' — and  other  firms' — 
matte  timing  syphons.  It  is  essential  that  con- 
tact beds  should  be  designed  so  a.-  to  allow  of  efficient 
drainage  over  the  whole  area  of  the  bottom  of  the 
beds,  and  this  can  be  better  done  by  having  several 
outlet  valves  instead  of  only  one.  If  the  beds  are 
not  properly  drained  humus  matter  will  tend  to 
accumulate  and  help  to  clog  the  bed,  thus  reducing 
the  working  capacity.  The  loss  of  capacity  is  an 
important  item,  and  may  happen  through  various 
conditions,  chief  among  them  being  the  breaking  up 
and  solidifying  of  i\w  medium,  the  volume  treated 
pended  matter  contained  in  the  tank  effluent, 
inefficient  drainage  and  insufficient  rest.  Tin1  normal 
working  capacity  of  a  healthy  contact  bed  i  -  about 
35  per  cent  of  the  tank  when  empty  of  filtering 
medium.  Given  a  contact  bed  and  a  percolating  bed 
■  it  the  same  cubical  capacity,  the  percolating  bed  has 
orking  capacit;    al I  double  that  of  the  contacl 

PERCOLATING     BEDS. 

iih  percolating   filter    the  general  depths 
vary  from  (lit.  to  8ft.,  and  the  total  capacity  togeth   - 

wit h    t he   .  ize   of    filtering    li depend     on    th< 

chai ai  ewage  to  be  treated,  as  in  the  case 

I    beds.     I   am  of  the  opinion  that   a  graded 
tig  >aj        medium    al     the 

reduced   in     ize  to  tb 
ill    gi        bettei    result     than   a    bed    where  the 
i.'     owing  to  the  lad  thai  ii  i 
in  the  uppi  '  nportanl  change 

take   place  in   (lie    purifying    of    the    tank    effluent. 
Again,  it  is  in  the  la  near  to  and  on  I : 

accumulation  i    occuj    whii 

for     ponding    oi  When     pot 

.    i   .i  thai  i  borough  aeration  i-  no1 
place,  and  a  simple  method    to   relievi    I :  ■    p  mdii  ■ 
i-  to  rake  the  portion  affected.      Tin    matl       which 
ed  tl  e   ponding   v  Ml    have    a    b  ,  e    of 

ipe  at   the  ba  e  ol  the   bed   where  the  medium   i 

•  Paper  read  at  a  district  meeting  of  the  Institution   ol 
Municipal  Engineers  held  at  Manchester  on  April  16th. 


gra  led  than  where  it  is  of  common  size.  Further, 
grading  will  allow  of  a,  more  complete  aeration,  and 
will  help  very  much  to  prevent  humus  matter,  in- 
cluding mineral  matter  due  to  the  disintegration  of 
the  medium,  from  accumulating  at  the  base  of  the 
bed.  If  a  bed  is  made  up  of  a  fine  or  medium  size 
filtering  medium,  and  any  extensive  ponding  should 
occur,  it,  would  be  better  to  remove  the  upper  layer — 
the  quantity  removed  depending  on  the  condition  of 
the  het -and  wash  it,  or' dry  it  and  then  riddle  it 
to  remove  any  dried  matter,  meanwhile  replacing 
what  was  removed  by  a.  medium  which  was  on  hand 
for  the  purpose,  tl  this  is  not  done,  but  the  whole 
surface  raked,  when  the  bed  is  again  put  into  work 
the  matter  formerly  attached  to  the  upper  layers  will 
be  washed  into  the  bed.  Some  of  it  will  escape — 
perhaps  the  major  portion  but  there  is  the  tendency 
for  accumulation  to  take  place  in  the  interstices  of 
the  medium,  thus  making  for  a  choking  and  conse- 
quent lack  of  aeration  of  the  bed. 

Many  appliances  are  on  the  markets  for  feeding 
percolating  beds.  Some  engineers  adopt  fixed  sprays, 
while  others  use  revolving  and  rectangular  spreaders. 
The  function  of  all  mechanical  arrangements  for  use 
on  percolating  beds  is  to  obtain  an  equal  distribution 
of  the  liquid  together  with  a.  maximum  of  aeration. 
The  apparatus  in  operation  at  the  Heywood  works 
is  the  Ames-Crosta  automatic  valves  and  spreaders. 
The  tme  linn  have  fitted  rectangular  spreaders  at 
the  Chadderton  works.  I  have  here  plans  showing 
the  spreaders  mad;'  by  Mather  &  Piatt,  Limited, 
Manchester,  and  Adams-Hydraulics,  Limited,  York. 
It,  will  be  of  interest  to  know  that  Mather  &  Piatt, 
Limited,  have  made  the  largest  revolving  spreaders 
in  operation  in  the  United  Kingdom,  which  are  work- 
ing at  the  Huddersfield  sewage  works.  There  are 
thirteen  "each  207ft.  diameter,  two  each  120ft.  dia- 
meter, and  one  104ft.  diameter,  each  spreader  being 
driven  by  an  electric'  motor. 

Other  things  being  equal,  the  percolating  bed  is 
bettei  aerated  than  a  contact,  bed,  owing  to  the  fact 
that  the  sewage,  passing  downwards  through  the  bed, 
allows  of  an  admission  of  air  to  the  inner  portions. 
The  percolating  bed  is  liable  to  be  a  nuisance  owing 
to  smell,  which  is  absent,  as  a  ride,  in  a  contact  bed, 
but  with  care  this  nuisance  can  be  greatly  minimised. 
Another  nuisance  is  due  to  the  numbers  of  small 
flies  which  nourish  on  and  ia  proximity  to  the  beds. 
This  is  serious  when  the  works  are  situate  close  to 
dwelling-houses. 

JJUMUS     TANKS. 

With  percolating  filters  it  is  necessary  to  provide 
some  method  for  arresting  the  matter  which  comes 
away  with  the  filtered  effluent.  For  this  purpose 
humus  tanks  are  generally  adopted.  These  tanks  are 
simple  sedimentation  tanks.  The  matter  deposited  in 
these  tanks  is  very  finely  divided,  and  at  times  is 
liable  to  e  -ape  with  I  he  final  effluent.  An  admirable 
method  has  been  adopted  at  the  Chadderton  sewage 
works  for  arresting  this  matter  by  the  effluent  having 
to  pass  through  a  fine  filter  or  strainer  prior  to  dis- 
charging in  the  river. 

M.I  Im;i;  EBEATMBNT. 
Coining  now  to  tic  sludge  question,  this  is  a  pro- 
blem in  sewage  treatment,  especially  in  large  cities 
ami  towns.  In  towns  like  Bradford  and  similar  towns, 
where  the  woollen  industry  is  prominent,  the  sludge 
contain:-  Eats  which  can  be  extracted  and  sold.  About 
sis    months  ago  a  plam  fitted   for  the  Oldham 

Corporation,   patented   by   Dr.  Grossman,  where  fats 
tracted  Erom  the  sludge,  and  the  residue  used 
as   a   manurial    agent.     This   plant  has   been    working 
ati  Eactorily  for  three  months,  night  and  day,  with- 
out   a   Stop,   and   there   is   a    good   demand    lor  the  fat 
and  manure.     There  are  several  ways  of  disposing  of 
the  sludge—  by  lagooning,  drying  on  beds,  discharging 
ii  irito  the  sea,  and  pressing  it  into  cake.     Lagooning 
a  ad   drying   is  not  practical  in  cities  and  towns,   and 
,l    p0  al  al    '  a  <  an  onlj   be  ac<  omplished  when  worl  - 
.,,■    0  8itua1    bhat  ea   >  means  of  conveying  the  sluflge 
available.      Manchester   and    Salford    and   other 
and   'owns  discharge  their  sludge  at  sea;   but, 
n  iter   uumber  of   worl  -   press  the  sludge  into 
and   i  liber  dispose  of   it  to   farmers   as   manure 
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or  dry  it  and  burn  it  in  refuse  destructors.  This  latter 
is  a  somewhat  costly  method  owing  to  the  drying. 
At  Heywood  it  is  pressed,  and  the  farmers  are  paid 
3d.  per  ton  for  carting  it  away.  Sewage  sludge  after 
pressing  contains  about  60  per  cent  of  moisture,  and 
while  it  contains  small  quantities  of  phosphates  and 
nitrogenous  matter,  the  bulk  consists  of  mineral 
matter  and  cellulose  (paper,  &c.). 

SUMMARY    AND    CONCLUSION. 

Let  us  now  briefly  follow  the  general  treatment  of 
sewage  at  the  works.  It  is  here  where  the  chemist 
is  necessary,  working  in  conjunction  with  the  engi- 
neer, for  by  the  chemist  observing  the  conditions  of 
the  sewerage  system  and  analysing  the  sewage  it  is 
possible  that  a  saving  may  be  made  in  the  cost  of 
tank  and  filter  construction.  Generally  speaking, 
sewage  contains,  besides  mineral  matter,  such  as 
grit,  &c.,  saline  matter  in  solution  and  nitrogeneous 
and  carbonaceous  organic  matter,  the  latter  both  in 
suspension  and  solution,  'the  mineral  matter,  &c, 
having  settled  in  the  detritus  tanks,  the  sewage  then 
undergoes  some  method  of  tank  treatment.  If 
chemical  treatment  is  in  operation  the  quantity  and 
kind  of  chemicals  will  vary  according  to  tin impo- 
sition of  the  sewage.  Among  some  of  the  chemicals 
used  is  alumino-ferrie,  lime  in  conjunction  with 
ferrous  sulphate  (green  copperas),  ferrozone.  &c.  At 
some  works  which  have  to  treat  the  waste  from  wool- 
scouring  works  sulphuric  arid  is  used  in  conjunction 
with  alumino-ferrie  to  neutralise  the  alkali.  This 
further  helps  in  separating  fats  which  can  he  ex- 
tracted from  the  sludge. 

When  the  sewage  passes  into  the  tanks  it  under- 
goes changes  through  the  action  of  anaerobic  bac- 
teria.   This  term   is  applied  to  many  species  of  bac- 


as  worms,  numerous  species  of  infusoria,  and  man} 
kinds  of  bacteria.  When  the  bed  is  emptied  and 
resting,  and  the  interstices  of  the  filtering  medium 
are  charged  with  air,  the  aforesaid  organisms  attack 
the  matter  retained,  and  the  ammonia  which  has 
formed  is  oxidised,  first  into  nitrites  and  then  into 
nitrates.  When  the  bed  is  again  filled  the  colloidal 
and  suspended  matter  is  retained  on  the  medium. 
oxidation  takes  place,  as  the  result  of  the  nitrates 
present  with  the  aforesaid  matters,  as  well  as  other 
impurities   which   will   be  in  the  tank  effluent. 

The  method  of  purification  in  a  percolating  bed 
is  different  from  that  of  a  contact  lied.  The  tank 
effluent  being  discharged  on  the  surface  of  the  per- 
colating bed  by  means  of  sprays  or  revolving 
spreaders,  the  colloidal  and  suspended  matter  is 
arrested  on  the  surface  or  immediately  below, 
according  to  the  size  of  the  medium  and  the  volume 
treated.  In  the  upper  layers  of  a  bed  considerable 
purification  takes  place;  many  species  of  bacteria, 
besides  worms  and  infusoria,  play  their  part,  but 
there  are  two  species  which  must  be  present  if  the 
effluent  is  to  lie  finally  oxidised.  These  arc  named 
the  Nitrosomonas  bacter  and  the  Nitro  ba<  ter. 
Neither  one  can  complete  its  work  without  the  aid 
of  the  other,  and  they  must  work  in  sequence.  Their 
combined  work  is  to  oxidise  the  ammonium  car- 
bonate, but  the  Nitrosomonas  bacter  cannot  carrj 
the  oxidation  farther  than  b\  oxidising  the  ammo- 
nium carbonate  into  nitrous  acid  or  nitrites,  when 
the  Nitro  bacter  takes  up  the  work,  and  oxidises  the 
nitrous  acid  into  nitric  acid  or  nitrates.  High 
nitrates  denote  a  healthy  filter,  and  vice  versa.  So 
that  in  working  a  percolating  bed  it  is  of  primary 
importance  that  it  should  receive  an  ample  supply  of 
oxygen;  in  other  words,  it  should  be  thoroughly 
aerated. 
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teria.  It  was  once  considered  that  these  organisms 
could  only' flourish  in  closed  tanks,  but  that  idea  has 
passed  away,  and  it  is  now  established  that  they  can 
do  their  work  in  an  open  tank  as  well  as  a.  closed 
one.  The  anaerobes  act  on  the  organic  matter  in 
solution,  and  partly  on  the  organic  matter  in  sus- 
pension. Matter  is  deposited  in  the  tank  as  sludge. 
Now  the  action  of  these  organisms  is  one  of  decom- 
position and  this  results  in  the  Forming  ol  ga 
such  as  hydrogen  and  methane,  marsh  gas,  &c. 
Another  result  of  this  decomposition  is  ammonia. 
This  is  caused  by  the  urea  present  in  the  urine, 
which  is  acted  on  by  certa'n  organisms — viz..  micro- 
coccus urea  and  others  and  forms  ammonia  and 
carbonic  acid.  'These  unite  and  form  ammonium 
carbonates.  The  presence  of  gases  in  excess  in  a 
tank  is  demonstrated  by  quantities  of  sludge  being 
forced  to  the  surface,  due  to  gaseous  explosions  at 
the  bottom  of  the  tank.  This  shows  that  decompo- 
sition has  gone  too  Far,  and  the  lank  requires 
emptying. 

Leaving  the  tanks  Lhe  effluent  discharges  on  the 
beds,  contact  or  percolating.  The  method  of  purifi- 
cation differs  in  a  contact  bed  from  that  oi  a  per 
colating  bed.  In  the  former  ease  the  medium  act 
as  a  strainer,  and  retains  the  colloidal  and  sus- 
spended  matter  present  in  the  tank  effluents.  As  the 
bed  matures  a  coating  forms  on  the  medium  which 
retains  an  amount  of  the  tank  effluent.  This  helps 
in  a  great  measure  towards  the  purification.  But 
this  is  not  all,  for  many  agencies  are  at  work,  such 


lerewith  an  apparatus  of  very  simple 
Phoenix    Engineering    Company, 

I  '  1 1 .  i  ]■  I .  are  bringing  to  the  notice 
of  municipal  engineers.  It  is 
known  as  the  "  Farnham  "  hand 
road-tarring  machine,  and  it.  is 
claimed  for  it  that  it  is  clean  and 
e  !  to  work,  as  the  tar  lubricates 
the  squeegee,  and  large  stretches 
of  n  »ad  can  be  covered  in  a  short 
time. 

The  distributor  being  self-clean- 
sing,  any  quality  of  tar  can  be 
d  ed'.  The  machine  is  taken  to 
an  ordinary  tar-boiler  for  filling, 
or  hot  tar  is  conveyed  to  it  by 
carriers,  and  then  pulled  across 
the  mad  to  be  tarred.  The  amount 
of  tar  distributed  on  the  load  can 
be  easily  regulated  or  shut  off 
while  the  machine  is  at  work.  The  pressure  of  the 
squeegee,  which  spreads  the  tar  on  the  road,  can  also 
be  regulated  by  the  operator. 


Professional  Charges.-  At  a  special  general  meeting 
of  the  Royal  Institute  of  British  Architects,  to  be 
held  on  Monday  next,  at  8  p.m.,  consideration  will 
be  L.:.,'u  to  a  revised    chedule  of  professional  charges 

and  other  documents  connected  therewith,  winch  have 
been  prepared  by  the  council,  and  are  now  being  sub- 
mitted to  the  general  body. 

Bridge  Building.  Students,  young  engineers,  and 
surveyors  will  find  much  useful  information  in  "  Pre- 
liminary Studies  in  Bridge  Building,"  by  Reginald 
Ryves,  Assoc. m.inst.ce.  (London:  St.  Bride's  Press, 
Limited,  24  Bride-lane,  E.C.  Price  2s.  nett.)  The 
book  is  described  as  the  "  first  of  a  series  of  small 
volumes,  each  complete  in  itself,  dealing  with  the 
design  of  ordinary  highway  bridges  of  moderate  span." 
Though  highway  bridges  alone  are  referred  to,  the 
matter  contained  in  this  volume  is  largely  applicable 
to  railway  bridges,  aqueducts,  and  similar  engineering 
undertakings.  The  five  primary  types  of  bridges  are 
described,  and  the  conditions  determining  the  best 
site  for  each  of  the  three  types  of  streams  are  discussed 
in  detail;  while  in  connection  with  wandering  streams 
various  modes  of  designing  abutments  or  approach 
spans  are  dealt  with.  Improvements  of  fords  and  the 
effect  of  eccentric  loading  of  vehicles  on  the  girder 
loads  are  among  the  numerous  other  items  touched  on. 
— Scotsman. 
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May  16,  1913. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President— Mr.  R.  J.   Thomas,   m.inst.c.e., 
County   Surveyor,  Buckinghamshire. 


SCOTTISH    MEETINC. 

A   meeting   of   the   institution   will   be  held   in  the 
Scottish  District  at  Dundee  on  June  6th  and   7th. 

ROCHDALE   MEETINC. 
A  meeting  of  the  institution  in  the  North-Western 
District    will     be    held   at    Rochdale    on    June    14th 
(Saturday). 

LEEK    MEETINC. 
A  meeting  of  the  institution  in  the  West-Midland 
District  will  be  held  at  Leek  on  June  28th  (Saturday). 

ANNUAL  MEETINC. 

The    annual    meeting    of    the    institution    will    be 
held  from  July  16th-19th. 

Thomas  Cole, 
92  Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President— Mr.    Frank   Latham,    m.inst.c.e.i.,    f.s.e.. 
Borough   Engineer    and   Surveyor,   Penzance. 


NORTH-WESTERN    DISTRICT. 

A  North-Western  District  meeting  will  he  held  at 
the  Town   Hall,   Salford,  on    Saturday,   May   31st. 

Programme. 
].:;n    p.m.— District   business   meeting. 
2  p. in.— Paper,  "  The  Sewage  Sludge  Problem  and  its 
Solution,"    by    Dr.    Grossman,    m.a.,    f.i.c, 
to  be  presented  for  discussion. 
4  p.m. — Council  meeting. 

COUNCIL    MEETINCS. 

A  council  meeting  will  be  held  at  the  Town  Hall, 
Salford,  on  Saturday,  May  31st,  at  4  o'clock. 

The  following  other  council  meetings  have  been 
arranged:    June    28th,    London;    July    30th,    London. 


39  Victoria-street.  S.W. 
May  1,  1913. 


B.  Wyand, 

Secretary. 


ROYAL  SANITARY  INSTITUTE. 


A  sessional  meeting  of  the  institute  will  be  held 
at  90  Buckingham  Palace-road  on  Tuesday  next, 
when  an  address  on  "London's  Water  Supply"  will 
be  delivered  by  Mr.  E.  B.  Barnard,  j.p.,  m.a.,  chair- 
man, Metropolitan  Water  Board.  The  chair  will  be 
taken  at  7.30  p.m.  by  Sir  Alexander  Binnie, 
m.inst.c.e.,  vice-president. 

On  Wednesday,  May  21st,  a  visit  will  be  made  to 
the  King  George  Reservoir,  Chingford. 

PROVINCIAL    SESSIONAL    MEETINC,    CHESTER. 

A  sessional  meeting  will  be  held  on  Friday,  May 
30th,  in  the  council  chamber,  Town  Hall,  Chester,  at 
7  ;'i  i  .in.,  when  a  discussion  will  take  place  on 
"  Modern  Methods  for  the  Purification  and  Softening 
of  Water  Supplies,"  to  be  opened  by  Mr.  Joseph 
Parry,  m.inst.c.e.,  chief  engineer,  Liverpool  Corpora- 
tion waterworks. 

It  is  hoped  that  the  following,  among  others,  will 
part    in    the    discussion:      Prof.    J.    Radcliffe, 

3i  i  i.ch.,  Municipal  School  of  Technology,  Man- 
■  ;  Messrs.  W.  Matthews  Jones,  m.inst.cm.e., 
city  surveyor  and  engineer,  Chester;  Coard  S.  Pain, 
ASSOC. INST. O.E.,  f.s.t.,  Liverpool;  F.  Storr,  m.inst.w.e., 
water  engineer,  Wrexham,  and  James  Wilding,  f.s.i., 
surveyor  and  water  engineer,  Runcorn. 

The  chair  will  be  taken  by  Mr.  H.  Percy  Roulnois, 
m.inst.c.e.,  chairman  of  council  of  the   institute. 

On  the  following  morning  an  inspection  will  he 
made  of  the  Permutit  softening  plant  at  the  West 
Cheshire  Water  Company's  pumping  station  (Hooton). 
The  visit  to  these  works,  it  is  expected,  will  take  about 
two  hours  and  a-half.  Chester  waterworks  will  be 
visited  in  the  afternoon. 

E.  White  Wallis, 

Secretary. 


INSTITUTION  OF  WATER  ENGINEERS. 

EIGHTEENTH     SUMMER    CENERAL    MEETINC. 

The  eighteenth  summer  general  meeting  of  the 
Institution  of  Water  Engineers  will  be  held  at  Wake- 
field on  Thursday,  Friday  and  Saturday,  June  5th, 
6th  and  7th.  tinder  the  presidency  of  Mr.  C.  Clemesha 
Smith,  m.inst.c.e.,  corporation  waterworks  engineer. 

By  kind  permission  of  the  mayor  and  corporation 
the  meetings  will  be  held  in  the  town  hall,  and  at 
the  opening  of  the  proceedings  on  Thursday  the 
institution  will  be  welcomed  to  Wakefield  by  his 
worship  the  mayor  (Councillor  Edwin  Lodge  Hirst,j.p.). 

Toadies  will  be  cordially  welcomed  at  the  meetings 
and  visits. 

The  programme  will  include  the  presentation  of 
premiums  awarded  by  the  council  for  papers  pre- 
sented during  the  year  1912. 

PAPERS     AND     COMMUNICATIONS. 

The  following  papers  have  been  promised  for 
reading  and  discussion  at  this  meeting,  and  advance 
copies  will  be  sent  out  as  soon  as  printed  to  mem- 
bers who  signify  their  intention  of  attending  the 
meeting. 

(1)  "The  Valuation  of  Water  'Undertakings  on 
Transfer  to  Local  Authorities,"  by  E.  J.  Silcock. 
m.inst.c.e.  (held  over  from  winter  meeting). 

(2)  "The  Water  Supply  of  Jersey,"  by  Alfred  J. 
Jenkins,   assocm.inst.ce. 

(3)  "Animal  Growths  in  Water  Pipes,"  by  Samuel 
C.  Chapman,  m.inst.c.e. 

(4)  "Reservoir  Storage  in  Relation  to  Stream  Flow," 
by  W.  J.  E.  Binnie,  m.inst.c.e.,  f.g.s.,  b.a.(cantab.), 
and   Herbert  Lapworth,   d.sc,   m.inst.c.e.,   f.g.s. 

The  president-elect  (Mr.  C.  Clemesha  Smith)  will 
deliver  his  presidential  address  on  Thursday,  June 
5th,  and  will  also  supply  an  illustrated  description 
of  the  Wakefield  waterworks,  which  will  be  circu- 
lated among  those  present  at  the  meeting.- 

A  lecture  on  "The  Underground  Waters  of  the 
Lower  Calder "  will  be  delivered  by  Prof.  Percy 
Kendall,  f.g.s. 

visits    to    works. 

On  Thursday  afternoon,  June  5th,  visits  will  be 
made  to  the  Kirkhamgate  filtration  works  and  the 
Ardsley  reservoir  of  the  Wakefield  Corporation  water- 
works. 

On  Friday,  June  6th,  visits  will  be  made  to  the 
Green  Withens  and  Ringstone  reservoirs  (Rishworth 
Moors)  of  the  Wakefield  Corporation  waterworks, 
and  to  the  works  of  Messrs.  J.  Blakeborough  & 
Sons,  at  Brighouse. 

social  functions. 

The  annual  dinner  will  be  held  in  the  banquet 
chamber  of  the  town  hall  on  Friday  evening,  June 
6th,  when  the  Mayor  of  Wakefield  and  other  dis- 
tinguished guests  will  be  entertained  by  the  insti- 
tution. 

On  Thursday  evening,  June  5th,  there  will  be  a 
reception  at  the  town  hall  on  behalf  of  the  Cor- 
poration of  Wakefield. 

On  Friday,  June  6th,  luncheon  will  be  provided 
by  the  Water  Committee  of  the  corporation,  and  on 
Thursday  and  Friday  afternoons  tea  will  he  pro- 
vided (by  invitation)  for  those  taking  part  in  the 
visits  arranged  for  those  days. 

Percy  Griffith, 

20  Victoria-street,  S.W.  Secretary. 


Preliminary  Studies  in  Bridge  Design — This  little 
book,*  a  reprint  of  articles  which  appeared  in 
The  Surveyor  and  Municipal  and  County  Engineer, 
is  intended  as  the  first  of  a  series  of  similar  volumes 
which,  taken  together,  will  form  a  treatise  on 
the  design  of  ordinary  highway  bridges  of  mode- 
rate spans.  This  first  volume  goes  further  back 
in  the  evolution  of  the  bridge  than  do  most 
treatises,  and  considers  the  bridge  in  its  essen- 
tial elements,  that  is  as  the  means  of  providing  a 
crossing  for  man  and  beast  across  a  watercourse.  The 
bridge  engineer  is  apt  to  forget  this  primary  purpose 
and  to  consider  his  bridge  merely  as  a  framework  or 
a  carrier  of  stresses.  Mr.  Ryves,  in  a  refreshingly 
original  manner,  has  emphasised  the  necessity  for 
studying  natural  and  econom:c  predispositions,  one 
might  say,  of  the  bridge  site,  with  a  view  toward  pro- 
ducing, not  the  best  type  of  bridge,  but  the  best  method 
of  getting  the  river  and  the  traffic  across  one  another. 
.   .   .  — Engineering  News,  New  York. 

•  By  Reginald  Ryves,  a88oc.m.inht.c.k.  London:  St.  Rride's  Pre&B, 
Limited,  24  Bride-lane,  E.C.    Price  2b.  net. 
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APPOINTMENTS  VACANT. 


Offlolal  and  similar  advertisements  reoelved  up  to  4,30  p.m.  on 
Thursdays  Will  be  Inserted  In  the  following  day's  Issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  Tie  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  meekly  lint  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only ,  be  telephoned  (No.  1359  Kolborn), 
tubject  to  later  confirmation  by  letter. 


SURVEYOR'S  CLERK.  — May  16th.  — Newmarket 
Urban  District  Council.  £78  per  annum. — Mr.  S.  J. 
Ennion,  clerk. 

ROAD  SURVEYOR.— May  17th.— Carrick  District 
Committee,  County  of  Ayr.  £300  per  annum.— Mr.  P. 
Paterson,  district  clerk,  Maybole. 

QUANTITY  SURVEYOR.— May  17th.— Education 
Committee  of  the  Monmouth  County  Council.  £160— 
£200. — Mr.  C.  Dauncey,  secretary,  County  Council 
Offices,  Newport  (Mon.). 

INSPECTOR  OF  NUISANCES.— May  19th.— Cor- 
poration of  Chester.  £150— £200.— Mr.  J.  H.  Dickson, 
town  clerk. 

TEMPORARY  ASSISTANT.— May  19th.— Corpora- 
tion of  Colne.  £85  per  annum. — Mr.  Alf.  Varley,  town 
clerk. 

SURVEYOR'S  SECOND  ASSISTANT.— May  19th.— 
Wellingborough  Urban  District  Council.  £65  per 
annum. — Mr.  E.  Y.  Harrison,  surveyor  and  water  en- 
gineer. 

BOROUGH  ENGINEER'S  CHIEF  ASSISTANT.— 
May  20th. — Corporation  of  Luton.  £150  per  annum. 
— Mr.  W.  Smith,  town  clerk. 

TOWN  PLANNING  ASSISTANT.— May  20th.— Cor- 
poration of  Sheffield.  £90  per  annum. — City  Engineer 
and  Surveyor. 

SEWAGE  FARM  MANAGER.— May  21st.— Wanstaad 
Urban  District  Council.  £120— £150.— Mr.  Bruce 
Blewitt,  clerk. 

BOROUGH  ENGINEER'S  CLERK.— May  21st.— 
Corporation  of  Stockton-on-Tees. — Mr.  M.  H.  Sykes, 
borough  engineer. 

SURVEYOR'S  ASSISTANT.  — May  23rd.  — Stour- 
bridge Urban  District  Council.  £60  per  annum. — Mr. 
Fredk.  Woodward,  surveyor. 

ASSISTANT  SURVEYOR.— May  24th.— Corporation 
of  Chesterfield.  £120— £150.— Mr.  J.  Middleton,  town 
clerk. 

SURVEYOR'S  ASSISTANT.— May  27th.— Corpora- 
tion of  Bootle.  £80— £100.  Mr.  J.  H.  Farmer,  town 
clerk. 

CLERK  OF  WORKS.— May  28th.— Repton  Rural 
District  Council.— Mr.  C.  F.  Chamberlin,  clerk,  Union 
Offices,  Burton-on-Trent. 

INSPECTOR  OF  NUISANCES.— May  28th.— Llan- 
daff  and  Dinas  Powis  Rural  District  Council.  £107 
per  annum. — Mr.  M.  Warren,  clerk.  Park  House. 
20   Park-place,   Cardiff. 

WORKING  ROAD  FOREMAN.— May  31st.— Chert- 
sey  Urban  District  Council.  35s.  a  week. — Mr.  T.  E. 
H.  Chaldecott,  clerk. 

SECOND  ASSISTANT  SURVEYOR.— June  2nd.— 
Burnley  Rural  District  Council.  £70  per  annum. — 
Mr.  J.  S.  Horn,  clerk. 

BUILDING  ENGINEER.— June  6th— 25th.— Muni- 
cipality of  Rangoon.  600 — 800  rupees  per  mensem. — 
The  Secretary,  Rangoon  Municipality,  Burmah.  The 
latest  date  of  despatch  of  letters  to  reach  Rangoon  by 
June  25th  is  by  the  Indian  mail  leaving  London  on 
June  6th. 


MUNICIPAL  COMPETITIONS  OPEN. 

Offlolal  and  similar  advertisements  reoelved  up  to  4,30  p.m.  on 
Thursdays  will  be  inserted  In  the  following  day's  issue,  but  those 
resi'onsiffle  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  lift  of  summaries.  Such  advertisements 
may,  in  oases  of  emergency  only,  be  telephoned  (No.  1359  Holborn), 
tubject  to  later  confirmation  by  letter. 


BLACKBURN. — June  2nd. — Designs  for  a  street  im- 
provement scheme,  for  the  corporation. — The  Town 
Clerk. 

EXETER.— June  7th.— Designs  for  a  hostel,  for  the 
city  council.  Assessor,  Mr.  Edwin  Cooper,  f.r.i.b.a. 
—the  Town  Clerk. 

DEVONPORT.— June  14th.— Designs  for  municipal 
buildings,  for  the  corporation.  Premiums,  £350,  £150 
and  £100.— The  Town  Clerk. 


NEWCASTLE-UPON-TYNE.— June  19th.— Designs 
for  laying  out  a  portion  of  the  Walker  estate,  for  the 
corporation.  Premiums,  £50,  £30  and  £20. — The 
Town  Clerk. 

LIVERPOOL.— June  24th.— Designs  for  a  sana- 
torium of  250  beds.  Premiums,  150,  100  and  50  guineas. 
—Mr.  Edward  R.  Piokmere,  town  clerk. 

CHEPPING  WYCOMBE.-September  1st.— Designs 
for  town-planning  the  borough  and  an  area  imme- 
diately adjoining.  Premiums,  £25,  £10  and  £5  — 
Mr.  T.  J.  Rushbrooke,  borough  surveyor,  High 
Wvcombe. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  reoelved  up  to  4,30  p.m.  on 
Thursdays  will  be  Inserted  In  the  following  day's  Issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
ihall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  emure 
their  inclusion  in  the  weekly  litt  of  tummariet.  Such  advertisements 
may,  in  case*  of  emergency  only,  be  telephoned  (No.  1359  Holborn), 
tubject  to  later  confirmation  by  letter. 


Buildings. 

LANARK.— May  17th.— For  extensions  of  the 
Middle  Ward  hospital,  for  the  county  council.— Mr. 
W.  E.  Whyte,  district  clerk,  Hamilton. 

HUDDERSFIELD.— May  17th.— For  additions  to 
council  school,  for  the  Education  Committee.— Mr. 
K.   F.  Campbell,   borough  engineer  and  surveyor. 

CASTLEBAR.— May  17th.— For  the  erection  of 
fifteen  labourers'  cottages,  for  the  rural  district  coun- 
cil.—Mr.  T.  M.  Quinn,  clerk. 

MIDDLESEX.— May  17th— June  6th.— For  exten- 
sions to  an  asylum,  for  the  county  council. — Messrs. 
Young  &  Brown,  104  High  Holborn,  W.C. 

ST.  HELENS.— May  19th.— For  alterations  at  a 
school,  for  the  Education  Committee. — Messrs.  Biram 
&  Fletcher,  architects,  George-street. 

MONMOUTH.— May  19th.— For  the  erection  of  a 
school,  for  the  Education  Committee. — Mr.  J.  Bain, 
County   Council   Offices,  Newport. 

LEEDS.— May  19th.— For  the  erection  of  an 
economiser  chamber  at  generating  station,  for  the 
corporation. — 1   Whitehall-road,   Leeds. 

CHESHIRE.— May  19th.— For  alterations  and 
additions  to  an  asylum,  for  the  county  council.— 
Mr.  H.  Beswick,  county  architect,  Newgate-street, 
Chester. 

GLASGOW.— May  19th.—  For  the  extension  of  a 
wharf,  for  the  corporation.  —  Mr.  J.  Lindsay,  town 
clerk. 

RATHDRUM.— May  19th.— For  building  a  wall,  for 
the  rural  district  council. — Mr.  T.  B.  Lowey,  engineer. 

BARROW  -  IN  -  FURNESS.—  May  19th.— For  the 
erection  of  an  open  shed,  for  the  corporation. — Borough 
Engineer. 

BOGNOR.— May  19th.— For  the  erection  of  twelve 
cottages,  for  the  urban  district  council. — Mr.  O.  A. 
Bridges,  surveyor. 

DURHAM.— May  20th.— For  the  erection  of  a 
cookery  centre  and  other  works,  for  the  county 
council. — Mr.  W.   Rushworth,   Shire   Hall,   Durham. 

KINSALE.— May  21st.— For  the  erection  of  cot- 
tages, for  the  rural  district  council. — Mr.  J.  Murphy, 
clerk. 

HOVE. — May  21st. — For  erecting  dressing  rooms 
and  lavatory,  for  the  corporation. — Borough  Surveyor. 

HAMPSHIRE.— May  21st.— For  the  erection  of  a 
school,  for  the  county  council. — Mr.  A.  L.  Roberts, 
architect.  The  Castle,  Winchester. 

STOCKPORT.— May  21st— June  6th.— For  exten- 
sions to  police  buildings,  for  the  corporation. — Messrs. 
Halliday  &  Paterson,  14  John  Dalton-street,  Man- 
chester. 

HAILSHAM.— May  21st,— For  alterations  to  the 
isolation  hospital,  for  the  rural  district  council. — Mr. 
J.  Huxley,  surveyor. 

CHELTENHAM.— May  22nd.— For  cementing  a 
reservoir,  for  the  corporation. — Mr.  J.  S.  Pickering, 
borough  water  engineer. 

BIRMINGHAM.— May  22nd.— For  extensions  to 
sanatoria,  for  the  corporation. — Mr.  J.  Keyte,  clerk 
to  the  Public  Health   Committee,   Council   House. 

HULL. — May  22nd. — For  alterations  and  additions 
to  a  council  school,  for  the  corporation. — Mr.  J.  H. 
Hirst,  city  architect,  Guildhall. 
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KENT.— May  23rd.— For  I  lie  erection  of  tool  sheds, 
for  the  Education  Committee. — Mr.  W.  H.  Robinson, 
architect.  Caxton  House.  Westminster. 

LLANDILO-FAWR.— May  23rd.— For  the  construc- 
tion of  works  of  water  supply,  for  the  rural  district 
council. — Mr.  Henry  Herbert,  engineer.  Brynmarlais, 
Ammanford. 

CHESTERFIELD.— May  24th.— For  the  erection  of 
a  filter-house  and  valve-house,  for  the  rural  district 
council. — Mr.   G.  Frith,  waterworks  engineer. 

SOUTHMOLTON.— May  24th.— For  the  erection  of 
ten  cottages,  for  the  corporation.  —  Mr.  H.  C.  E. 
Rayner,  borough  surveyor. 

BUCKS. — May  26th.— For  alterations  to  police 
court  and  erection  of  police  cottage,  for  the  Standing 
Joint  Committee. — Mr.  R.  J.  Thomas,  county  sur- 
veyor, County  Hall,   Aylesbury. 

MAESTEG.—  May  27th.— For  the  construction  of 
river  retaining  walls,  for  the  urban  district  council. — 
Mr.  E.  E.  Davies,  clerk. 

WEST  HAM.— May  27th.— For  the  extension  of  the 
technical  institute,  construction  of  underground  con- 
veniences, and  private  street  works,  for  the  corporation. 
— Mr.  Fred.  E.  Hilleary,  town  clerk. 

NELSON. — May  27th. — For  the  erection  of  offices 
and  workshops,  for  the  corporation. — Mr.  W.  Shackle- 
ton,  borough  engineer  and  surveyor. 

HAMMERSMITH.— May  28th.— For  rebuilding 
work  and  repairs,  for  the  borough  council. — Mr.  H. 
Mair,  borough  surveyor. 

CROYDON.— May  29th.— For  the  erection  of  a  fire 
station  and  library,  for  the  corporation. — Mr.  S. 
Jacobs,  deputy  town  clerk. 

BRIGHTON.— May  30th.— For  the  erection  of  a 
nurses'  home  at  Hay  wards  Heath  Asylum,  for  the 
Visiting  Committee.— Mr.  J.  G.  Gibbins,  43  Bruns- 
wick-road, Hove. 

MARLBOROUGH.— June  2nd.— For  the  erection  of 
sixteen  cottages,  for  the  corporation. — Town  Clerk. 

HUNSTANTON.— June  4th.— For  additions  to  the 
isolation  hospital,  for  the  urban  district  council. — The 
Surveyor. 

MIDDLESEX.— June  6th.— For  extensions  to  the 
Napsbury  Asylum,  including  additional  accommo- 
dation for  female  staff,  residence  for  an  assistant 
medical  officer,  and  alterations  and  additions  to  the 
upholsterer's  shop,  for  the  Sub-committee  of  Visitors. 
—Mr.  Henry  G.  Armour,  clerk,  Napsbury  Asylum, 
St.  Albans. 

HERTS.— June  27th.— For  the  construction  of  a 
bridge,  for  the  county  council.— Mr.  Urban  A.  Smith, 
Hatfield. 

Iron  and  Steel. 

BELFAST.— May  19th.— For  the  supply  of  a  circu- 
lating water  pump,  for  the  corporation. — Mr.  T.  W. 
Bloxnam,  city  electrical  engineer,  East  Bridge-street. 

LEEDS.— May  19th.— For  the  extension  of  an 
engine-room  flooring,  for  the  corporation.— Mr.  C. 
Nelson   Hefford,   1    Whitehall-road,   Leeds. 

MANCHESTER,— May  20th.— For  the  supply  of 
canopy  trolley  standards,  steel  fishplates  for  tramway 
rails,  steel  tiebars  for  tramway  rails,  and  pitch  for 
paving,  tor  the  corporation.  —  Mr.  Thomas  Hudson, 
town  clerk. 

BIDEFORD.-  May  21st.— For  the  extension  of  the 
upply,  for  the  corporation.— Mr.  W.  0.  Seldon, 
town  clerk. 

STOKE-ON-TRENT.— May    31st.— For    the    supply 

'  iron    work   for   storm-water   drainage    scheme, 

for    the    corporation.     Mr.   A.    Burton,   borough    sur- 

Roads. 

PRESTON.  Mi  16th.  For  making  good  certain 
i    corporation.     Borough  Survej  or. 

KIRKCALDY.  .May  17th.— For  work  of  making  up, 
For  the  corporation.    -Burgh  Surveyor. 

GLASGOW.  May  17th.  For  work  of:  road  repair, 
[or  the  corporation.     Mr.  J.  Lindsay,  town  clerk. 

DORSET.  May  17th.— For  tar-Bpraying  130,000yds. 
w per.  during  the  coming  season,  for  the  i  ounl  couo 
oil. — Mr.  \Y.  T.  Fletcher,  county  surveyor,  County 
Office      Do        iter. 

PEMBROKE  (co.  Dublin).— May  l«th— For  laying 
asphalt   or   othei    kindred    material    in    three   roads, 


for  the  urban  district  council. — Mr.  J.  C.  Manly, 
clerk. 

STOCKTON-ON-TEES.— May  19th.— For  levelling 
and  paving  several  streets,  for  the  corporation. — Mr. 
Arthur  B.  Crosby,  town  clerk. 

WHITLEY  AND  MONKSEATON.— May  19th.— For 
making-up  work  in  certain  streets,  for  the  urban  dis- 
trict council. — Mr.  Augustus  Whitehorn,  60  Saville- 
street,  North  Shields. 

STEVENAGE.  —  May  19th.  —  For  the  supply  of 
Guernsey,  Leicester  or  other  granite,  clean  chippings 
and  gravel,  for  the  urban  district  council. — Mr.  W.  O. 
Times,  clerk. 

BLACKBURN.— May  19th.— For  making  up  certain 
streets,  for  the  corporation. — Mr.  W.  Stubbs,  borough 
engineer. 

BRADFIELD.  May  19th.— For  the  supply  of  hand- 
picked  field-dug  flints,  and  gravel,  for  the  rural  district 
council. — Mr.  J.  Forrester,  district  surveyor,  Theale, 
near  Reading. 

PLYMOUTH.—  May  19th.—  For  work  of  making  up 
and  completing,  for  the  corporation.  —  Mr.  James 
Paton,  borough  engineer. 

BRIGHTON.— May  20th.— For  the  supply  of  broken 
granite,  for  the  corporation. — Mr.  H.  Talbot,  town 
clerk. 

RUSHDEN.— May  20th.— For  the  supply  of  granite 
and  slag,  for  the  urban  district  council. — Mr.  W.  B. 
Madin,  engineer  and  surveyor. 

LONDON. — May  20th. — For  paving  carriageways 
and  footways  with  asphalt,  concrete,  stone,  and  creo- 
soted  deal  blocks,  for  the  City  corporation.  —  The 
Town  Clerk. 

BUNGAY.— May  21st.— For  the  supply  of  2-in. 
granite,  for  the  urban  district  council. — Mr.  P.  J. 
Sprake,  clerk. 

WOODHALL  SPA. -May  21st.— For  laying  lime- 
stone tar-macadam  and  tar  painting  and  spraying, 
for  the  urban  district  council.— Mr.  E.  E.  T.  Bolton, 
surveyor. 

STOCKPORT.— May  22nd.— For  paving,  kerbing, 
and  flagging,  for  the  corporation. — Mr.  J.  Atkinson, 
borough  surveyor. 

CARDIFF.  —  May  22nd.  —  For  carrying  out  street 
works,  for  the  corporation. — City  Engineer. 

PANTEG. — May  23rd.—  For  private  street  works, 
for  the  urban  district  council. — Mr.  T.  P.  H.  Watkins, 
clerk. 

SKIPTON.— May  23rd.— For  the  construction  of  a 
new  road,  for  the  rural  district  council. — Mr.  M.  R. 
Knowles    clerk. 

STOWMARKET.— May  23rd.— For  the  supply  of 
broken  granite,  for  the  urban  district  council.— Mr. 
P.   C.   G.  Hayward,  clerk. 

NORTH  WALSHAM.— May  24th.— For  the  supply 
of  granite,  tar,  and  road  rolling,  for  the  urban  dis- 
trict council.— Mr.  J.  W.  Stevens',  surveyor. 

AXBRIDGE.— May  24th.— For  the  supply  of  8,000 
tons  of  granite  or  basalt  macadam  and  chippings,  for 
the  rural  district  council.— Mr.  J.  Knight  Dunster, 
district  surveyor,  Winsconibe,  Somerset. 

DORKING.— May  24th.— For  the  supply  of  broken 
granite  and  hire  of  steam  roller,  for  the  urban  district- 
council. — Mr.  W.  A.  Clegg,  surveyor. 

( i  RANTOWN  -  ON  -  SPEY.— May  24th.— For  con- 
structing kerbs  and  footpaths,  for  the  corporation. — 
Mr.  J.  Willett,  surveyor,  Elgin. 

RUNCORN.— May  26th.— For  laying  tar-macadam 
in  certain  streets,  for  the  rural  district  council.— Mr. 
I;    Harnett,  Sankey-street,  Warrington. 

LONDON— May  26th.— For  road  construction  at 
Norbury,  for  the  county  council.— The  Clerk,  Spring- 
gardens. 

WALTON  l  l'i  >N  -  THAMES.  —  May  26th.  —  For 
making  up  a  private  street,  for  the  urban  district 
council.— Mr.  P.  H.  Webb,  clerk. 

ROCHFORD.— May  26th.— For  making  Tip  certain 
private  streets,  for  the  rural  district  council. — Mr. 
Frederick  Gregson,  clerk,  26  Alexandra  -  street, 
Southend  on-Sea. 

WANDSWORTH.  May  26th.— For  making  up  and 
inn  in-  part  of  Tooting  Bee-gardens,  Streatham,  for  the 
borough  council.  -Mr.-  Edward  J.  Ellis,  deputy  town 
.  Lerk. 

MONMOUTH.—  May  27th.— For  the  supply  of  stone, 
and  hauling,  for  the  county  council.— Mr.  W.  Tanner, 
county  surveyor,  Newport,  Mon. 
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WOODFORD.— May  27th.— For  asphalt  macadam 
construction. — Mr.  William  Farrington,  surveyor. 

WANDSWORTH.— May  27th.— For  the  execution  of 
wood  paving  and  other  works,  for  the  borough  council. 
— Mr.  P.  Dodd,  borough  engineer. 

LEWISHAM.— May  28th.— For  laying  wood  paving, 
for  the  borough  council. — Borough  Surveyor. 

FRIERN  BARNET.— May  29th.— For  the  supply  of 
hoggin,  gravel,  Leicester  granite,  and  cartage,  for  the 
urban  district  council.— Mr.  E.  J.  Reynolds,  engineer 
and  surveyor. 

BRIGHTON.— May  30th.— For  the  supply  of  500 
cub.  yds.  of  hand-picked  land  flints,  for  the  corpora- 
tion.— Mr.  Hugh  Talbot,  town  clerk. 

BURNLEY.— June  2nd.— For  work  of  road  recon- 
struction, for  the  rural  district  council.— Mr.  H. 
Pritchard,  engineer. 

LEWES.— June  20th.— For  scarifying  and  steam 
rolling,  for  the  corporation. — Mr.  Montague  S.  Blaker, 
town  clerk. 

Sanitary. 

KIRKCALDY.— May  16th.— For  works  of  sewerage, 
for  the  corporation.— Burgh  Surveyor. 

LYMINGTON.— May  17th.— For  the  construction  of 
main  intercepting  sewers,  manholes,  storm  overflows, 
screen  chamber,  and  alterations  and  additions  to  the 
existing  low-level  pumping  station,  for  the  corpora- 
tion.— Mr.  J.  Davis  Rawlins,  town  clerk. 

LYMINGTON.  — May  17th.  — For  repairing  and 
cleansing  the  sewer  outfall,  for  the  corporation. — Mr. 
J.  Davis  Rawlins,  town  clerk. 

DONCASTER.— May  17th.— For  scavenging  privies 
and  ashpits,  for  the  rural  district  council. — Mr.  G.  W. 
Cowley,  sanitary  inspector,  7  St.  George-gate,  Don- 
caster. 

PADDINGTON.— May  17th.— For  the  execution  of 
general  sewer  work,  for  the  borough  council.— Town 
Clerk. 

LYTHAM—  May  19th.— For  the  construction  of  a 
30-in.  concrete  and  cast-iron  main  sewers  and  storage 
culvert,  for  the  urban  district  council.— Mr.  A.  J. 
Price,  engineer  and  surveyor. 

BOSTON.— May  19th.— For  the  roding  and  cotting 
of  drains,  for  the  Black  Sluice  Commissioners. — Mr. 
F.   Sanderson-Robins,  6  Bridge-street,  Boston. 

BINGLEY.— May  19th.— For  alterations  and  addi- 
tions to  sewage  disposal  works,  for  the  urban  district 
council. — Mr.  H.  Bottomley,  engineer  and  surveyor. 

KEIGHLEY.— May  19th.— For  laying  pot  pipe  drain, 
for  the  rural  district  council. — Mr.  T.  Burton,  surveyor 
and  sanitary  inspector. 

MAIDENHEAD.— May  19th.— For  the  construction 
of  a  public  convenience,  for  the  corporation. — Mr.  P. 
Johns,  borough  surveyor. 

ABERGAVENNY.— May  19th.— For  the  erection  of 
a  public  convenience,  for  the  corporation. — Mr.  W.  H. 
Hopwood,  town  clerk. 

WARE. — May  19th. — For  sewer  extension,  for  the 
rural  district  council. — The  Surveyor. 

BRADFORD.^May  20th.— For  emptying  ashpits 
and  cesspools,  for  the  Cleansing  Committee.— Superin- 
tendent Call,  Hammerton-street  depot. 

BRIGHTON.— May  20th.— For  the  supply  of  glazed 
drain  pipes,  for  the  corporation. — Borough  Surveyor. 

ST.  HELENS.— May  21st.— For  the  construction  of 
A  sewer,  for  the  corporation.— Mr.  A.  W.  Bradley, 
borough  engineer. 

SPILSBY.— May  21st.— For  the  construction  of 
sewers  and  manholes,  for  the  rural  district  council. — 
Mr.  G.  B.  Walker,  clerk. 

BR1ERLEY  HILL.— May  21st.— For  cleansing  ash- 
pits and  privies,  for  the  urban  district  council. — Mr. 
J.  Yorke,  sanitary  inspector,  Town  Hall. 

HETTON  -  LE  -  HOLE.— May  21st.— For  work  of 
scavenging,  for  the  urban  district  council. — Mr.  J. 
Harding,  sanitary  inspector. 

HARRENDEN.— May  23rd.— For  the  provision  and 
erection  of  sewage  pumping  machinery,  for  the  urban 
district  council.— Mr.  Chas.  S.  Tuckey,  clerk. 

UXBRIDGE.— May  23rd.— For  the  construction  of  a 
stoneware  sewer,  for  the  rural  district  council.— Mr. 
J.  W.  Harrison,  engineer  and  surveyor. 

BOOTLE.—  May  23rd.— For  relaying  a  drain,  for  the 
rural  district  council. — Mr.  W.  Britton-Jones,  sanitary 
surveyor,  Millom. 


F1NCHLEY.— May  26th.— For  the  construction  of 
156  yds.  of  15-in.  and  9-in.  surface-water  sewer,  part 
under  highways  and  part  under  open  land,  for  the 
urban  district  council.— Mr.  E.  H.  Lister;  clerk. 

WHITSTABLE.— May  27th.— For  the  construction 
of  a  brick  and  concrete  tank  sewer,  concrete  tube 
sewers,  stoneware  pipe  sewers,  cast-iron  rising  main, 
cast-iron  outfall  sewer,  manholes,  pumping  station, 
tanks,  cottage,  and  percolating  filters,  for  the  urban 
district  council.— Messrs.  Strachan  &  Weekes,  civil 
engineers,   9   Victoria-street,   Westminster. 

WOKINGHAM.— May  28th.— For  the  construction 
of  stoneware  sewers,  manholes  and  ejector  chamber, 
an. I  supply  of  cast-iron  pipes,  for  the  corporation. — 
Mr.  C.  W.  Marks,  borough  engineer  and  surveyor. 

YEOVIL.  —  May  29th.  —  For  the  construction  of 
sewerage  and  sewage  disposal  works,  consisting  of  about 
4,000  yds.  of  9  in.  and  6  in.  sewers,  with  manholes, 
ventilators,  septic  tanks,  trickling  filters,  and  appur- 
tenances, for  the  rural  district  council. — Mr.  J.  E. 
Rodber,  clerk. 

SHORT  HEATH.— May  30th.— For  the  construction 
of  sewage  disposal  works,  for  the  urban  council. — Mr. 
Litchfield   Meek,   clerk,   33   Market-place,    Willenhall. 

OAKENGATES.  — May  31st.  — For  sewerage  and 
sewage  disposal  works  extension,  for  the  urban  dis- 
trict council.— Messrs.  Berrington,  Son  &  Watney, 
Prudential  Chambers,  Lichfield-street,  Wolverhamp- 
ton. 

Stores. 

WALSALL.— May  19th.— For  the  supply  of  stores 
for  the  gas  department. — Mr.  H.  Lee,  town  clerk. 

BRADFORD.— May  20th.-For  the  supply  of  iron 
castings,  bolts,  nuts,  street-sweeping  machine  brushes, 
brooms  and  shovels,  for  the  corporation. — Superin- 
tendent Call,  Hammerton-street  depot. 

CLECKHEATON.— May  24th.— For  the  supply  of 
granite,  dross,  lime,  cement,  stoneware  pipes,  kerbs, 
setts,  tar,  pitch,  and  oil,  for  the  urban  district  council. 
—Mr.  John  H.  Linfield,  clerk. 

GREENOCK.— May  26th.— For  the  supply  of  coal, 
cement,  lime,  fireclay  pipes,  pavement,  whinstone 
setts,  road  metal,  pitch  and  oil,  and  cartage,  for  the  cor- 
poration.— Master  of  Works. 

Miscellaneous. 

TORONTO.  — May  28th.  — For  the  removal  of 
35,000,000  cub.  yds.  of  material  by  hydraulic  dredging, 
for  the  Toronto  Harbour  Commissioners. — Mr.  E.  L. 
Cousins,  chief  engineer. 

MADRAS.— July  2nd.— For  the  supply  of  one  first  - 
class  lathe,  and  two  first-class  lathes,  for  the  colora- 
tion.— Mr.  James  R.  Coats,  engineer. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

T7i«  Editor  invitee  the  co-operation  of  SunvETOB  readers  with  a  mew 
to  making  the  information  gi»e»  under  this  head  at  complete  and 
accurate  as  possible. 

*  Accepted.  t  Recommended   for  acceptance. 

ALDEESHOT.— Accepted  for  the  supply  of  materials,  for  the 

urban  district  council : — 
Granite  Kerbing.— United  Stone  Firms,  Limited,   Dartmoor. 

12  by  4,  flat,  Is.  5d. ;  edge,  Is.  4d.;  10  by  4,  flat,  Is.  3d; 

edge,  Is.  3d.  _ .    ..    , 

Blue   Pennant   Channelling.— United   Stone   Firms,   Limited, 

12  by  3,  8d.;  12  by  6,  Is.  4Jd.;  6  by  12,  Is.   ljd.;  12  by  4, 

Is.  lid.;  4  by  12,  10id. ;  12  by  5,  Is.  3d.;  5  by  12,  Is.  Id. 

Tytherington    Stone    Company.    12    by    3,    8d. ;    12    by    G, 

Is.  Old.;  12  by  4,  9d.;  12  by  5,  lp|d. 
Granite.— Johnson  Brothers,  2-in.  slag,  10s.  3d.;  2-in.  basalt, 

12s.  lOd. 
Carting  Gravel.— Lamport  &  Son. 
Footway  Tar-paving.— Bead  &  Son,  H,   16s.  5d.;   8,   lis.  od. ; 

grit,  8s.  8d. 
Tar-macadam.— Tarmac,  Limited.   2',,  178. ;   1J,   1*8. 
Bituminous  Asphaltic  Binder.— Premier  Bitumen  Lompany, 

6d.    per    gallon;    Canadian    Rubber    Company,    9Jd.    per 

gallon. 

BARNSTAPLE —For   the   execution    of   drainage   work,    for 
the  corporation.— Mr.  E.  V.  Saunders,  borough  surveyor  :— - 

WVSlee  &  Son,  Bear-street,  Barnstaple       £J;1 

J.  W.  Barwick,  Vicarage-street,  Barnstaple  . .         . .        14 

W.  Gammon  &  Sons,  Vicarage-lawn,  Barnstaple . .  10 

BILLERIOAY.-For   the    construction    of    a    timber    bridge. 

for    the    rural    district   council.— Mr.    R.    J.    W.    Layland, 

surveyor : — 

A.  T.  Catley,  Lloyd-square,  W.C *91 

Fordham  &  Gibbons,  Laindon °» 

Harris  Brothers,  Billencay       9° 

May  &  Butcher,  Maldon °' 

W.  Lingwood,  Romford    . .         ■■         2£ 

W.  Boardman  &  Son    Ingrave*        O0 
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CHELMSFORD.— For  the  erection  of  a  wooden  pavilion,  for 
the  corporation.— Mr.  P.  T.  Harrison,  borough  engineer  :— 

F.  J.  French,  Chelmsford £53 

Catherwood   Brothers,   II  o  null  inch.    Bomford  49 

CHISWIOK-— For    making    up    Horticultural-plate,    for    the 
urban   district   council. — Mr.   E.   Willis,   engineer: — 

G.  Wimpej-  &  Co.,  Hammersmith       £150 

F.  G.   Bruininell,   Willesden 146 

Engineer's  estimate,  ±'138. 

EASTLEICH  AND  B1SHOPSTOKE.— For  laying  stor 
sewers,   for   the   urban   district   council.— Mi-.    W. 
Gandj",  surveyor  : — 

HlGH-STIiEET  BBWBE. 

Saunders  i   Co..   Bournemouth        

F.  Osmau  &  Co.,   Southampton 

G.  Porter,  London 
Wort  &  Way,  Salisbury. . 
J.    Douglas,    Southampton 
Grounds  &   Newton,  Bournemouth' 

Spring-lane  Sewer. 

Wort  &  Way,  Salisbury 

Saunders  &  Co.,  Bournemouth  

G.  Porter,  London 

F.  Osman  &  Co.,  Southampton 

Grounds  &  Newton,  Bournemouth 

J.    Douglas,    Southampton  * 


..  £1.901 
1,429 
1,399 
1,372 
1,239 
1,210 

.  .  i'258 
240 
237 
236 
192 
183 

FAVERSHAM.— The  following  tenders  have  been  accepted 
by  the  corporation  : — 

Cement. — Associated    Portland    Cement   Manufacturers,    35s. 

per  ton. 
Crushed  Shell.— J.  Horsfood  &  Co.,  7s.  9d.  per  cubic  yard. 
Team  Labour.— C.  F.  Knowler,  8fd.  per  hour  for  man,  horse, 

and  van;   7Jd.  for  horse  and  man;  6d.  for  borse  only. 

GRIMSBY.— For  the  construction  of  culverts  in  Clee  district, 
for  the  corporation.— Mr.  H.  Gilbert  Wbyatt,  borough 
engineer  : — 


J.  J.  Shardlow,  Leeds.. 

Ward    &    Tetly,    Bradford    .. 

Parker  &  Sharp,  York 

C.    Greenwood,    Hull 

Wellerman  Brothers,  Sheffield 

Quibell,  Son  &  Greenwood, 
Hull       

Wilkinson  &  Houghton,  Clee- 
thorpes  

British  Improved  Construction 
Company,    London 

Yorkshire  Hennebique  Com- 
pany, Leeds   

P.    T.    Kettlewell,    Hull 

H.  Laugton  &  Son,  Hull 


Brick- 
work. 

£7,240 
6,828 
6,457 
5,970 
5,832 

5,700 

5,663 


Reinforced  Concrete 
concrete.      tubes. 


4,716 


5,138 


8,670 
5,180 
4,760 


£10,100 
8,085 
7,720 


HACKNEY. —  For    a   heating    installation    at   Oldfield  -  road 

school,  for  the  London  County  Council  ; — 

T.  S.  Knight  &  Sons,  Great  Portland-street                . .  £1,369 

G.  &  E.  Bradley,  Lever-street  1,259 

Palowkar  &  Sons,  Queen-street 1,248 

W.  G.  Cannon  &  Sons,  Limited,  Southwark     . .         . .  1,207 

J.  &  F.  May,  Lincoln's  Inn-fields 1,177 

Cannon  &  Hefford,  Peckham 1,166 

Tilley  Brothers,  Kingsland-road  * 976 

Architect's  estimate,   £1,010. 

HACKNEY.— For  the  enlargement  of  Sigdon-road  school,  for 
the  London  County  Council ; — 

Todd  &  Newman,  Hackney £10,083 

W.   Shurniur  A-   Sons,  Limited,  Upper   Clapton           ..  9,954 

Rowley   Brothers,   Wood   Green 9,812 

W.  Johnson  &  Co.,  Limited,  Wandsworth-eommon   . .  9,600 

G.   Godson   &  Sons,   Kilburn-lane 9,442 

Ashby   &    Horner,   Aldgate 9,400 

.1.  Chessum  &  Sons,  South-place 9,217 

.1.  &  C.  Bowyer,  Limited,  Upper  Norwood  t    ..         ..  9,197 

R.  A.  Lowe  &  Co.,  Chislehurst  (tender  withdrawn)   . .  8,850 

Architect's  estimate,  £9,240. 

MARCH.— For   the  supply  of  broken   granite  and  gravel,  for 

the  urban  district  council  : — 
Bardon  Hill  Granite  (II.  Bond,  March),  400  tons  at  lis.   lid. 
Groby   Granite   Company,    Groby,    near   Leicester,    200   tons 

;*;    lis. 
Jees  Hartshill  Granite  Company,  Hartshill,  near  Atherstone, 

300  tons  at  10s.  7d. 
Mountsorrel  Granite  Company  (Lavender  &  Bateman,  Sutton 

Bridge),  200  tons  at  10s.  lid. 
Penlee  Stone  1  Lavender  &  Bateman,  Sutton  Bridge),  300  tons 

at  13s.  lOd. 
Budle  Crag  (Sommerfeld  &  Thomas,  King's  Lynn),  300  tons  at 

Plifl  Jlill  U.  Collett,  Wisbech),  300  tons  at  13s. 

idham     Gravel     (C.     Ayton,     WymondlKimi,     300     loir, 
at  6s.  84 

.Mildenhall  Gravel   <\V.   Godfrey,  Mildenliall). 


sl-.LBi  .— For    building    forty-two    cottages    in    Powell-street, 
Flaxley-road,  Selby,  for  the  urban  district  council  — 

'Ihompson  &  Sons,  Leeds 

Lough  &  Co.,  York       

''    Hrown  &  Co.,  West  Hartlepool 

<  r  &  Son,  Selby 

'I'.    Reed,   Selby 

•1.  11.  (air  &  Son,  Selby  

Lister,  Brook  &  Co.,  Brigholise 

C.  Brooks,  Filey  * 


£7.631 
7,156 
6,953 

6,902 
6,840 
6,594 
6,470 
6,250 


For  making   road  and  sewer,  Powell-street, 
for  the  urban  district  council: — 

W.  Keighley,  Leeds  

Edwards  &  Co..   Done-aster  

Thompson   &  Sons,  Leeds 

—  Martin,  York 

Lister,   Brook  &   Co.,   Brighouse       

T.  Farley,  Lye,  Stourbridge  

J.   Fuller,   Northwich 

J    B.  Oa  Iby 

W.  B.  i'ickthall,  Leeds 

C.  Brooks,  Filey* 


Selby, 

£747 

700 
636 
550 

541 
516 
510 
478 
466 
419 


MEETINGS. 

S#er«t<H-W8  and  othtrt  will  oblijjs  by  tending  early  notict  «/  datti  oj 
foHhcoxnina  meitingi. 


MAY. 

19.— Institute   of    Sanitary    Engineers :    Dr.    H.    R.    Kenwood 

,n     T,on  '  Mlcr°-Organisms  and  Public  Health."    8  p.m. 

19.— Royal  Institute  of  British  Architects  :  Special  General 
Meeting.      8  p  m. 

20.— Royal  Sanitary  Institute:  Mr.  E.  B.  Barnard,  chairman, 
Metropolitan  Water  Board,  on  "London's  Water 
Supply."      90  Buckingham  Palace-road,  S.W.    7.30  p.m. 

21.— Royal  Sanitary  Institute  :  Visit  to  King  George  Reser- 
voir, Chingford. 

21-24. — Institution  of  Electrical  Engineers  :  Meeting  in  Paris. 

23-24. — Surveyors'    Institution  :    Meeting   at   Oxford. 

24. — Association  of  Managers  of  Sewage  Disposal  Works : 
Meeting  at  Kettering. 

24.— Junior  Institution  of  Engineers  :  Visit  to  King  George 
Reservoir,   Chingford.    3  p.m. 

26.— Royal  Institute  of  British  Architects  :  Mr.  Thomas 
Hastings,  New  York,  on  "  Modern  Architecture."    8  p.m. 

30-31. — Royal  Sanitary  Institute  :  Sessional  Meeting  at 
Chester.  Discussion  on  "  Modern  Methods  for  the 
Purification  and  Softening  of  Water  Supplies."  Visit 
to  Waterworks. 

31. — Institution  of  Municipal  Engineers  ;  Dr.  Grossmann, 
m.a.,  f.i. a,  on  "  The  Sewage  Sludge  Problem  and  its 
Solution."      Salford  Town  Hall.      1.30  p.m. 

JUNE. 

4. — Royal  Institute  of  British  Architects  :   Annual  Dinner, 

Whitehall  Rooms 
5-7. — Institution    of    Water    Engineers  :     Summer    General 

Meeting  at  Wakefield. 
6-7. — Institution  of  Municipal  and  County  Engineers  :  Meet- 
ing at  Dundee. 
14. — Institution  of  Municipal  and  County  Engineers  :   Meet- 
ing at  Rochdale. 
23-28. — International  Road  Congress  in  London. 
28. — Institution  of  Municipal  and  County  Engineers  :   Meet- 
ing at  Leek. 


TENDERS   WANTED. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  bo  Inserted  In  the  following  day's  issue,  but  fhose 
responsible  for  their  despatch,  are  recommended  to  arrange  that  they 
thall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  enture 
their  inclusion  in  the  weekly  lint  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  13o9  Holborn), 
subject  to  later  confirmation  by  letter. 


T 


OTTENHAM  URBAN  DISTRICT  COUNCIL. 
TO  CONTRACTORS. 

The  Council  invite  Tenders  for  making  up — 
Hale-road, 

Seymour-avenue  (2nd   section), 
Rusper-road  (1st  section). 

The  Plans  can  be  seen,  and  Forms  of  Tender  and 
other  particulars  can  be  obtained,  on  application  to 
Mr.  W.  H.  Preseott,  m.inst.c.e.,  Town  Hall,  Totten- 
ham. 

The  sum  of  Half-a-Guinea  for  each  Road  will  lie 
charged  for  the  Quantities,  which  will  be  returned 
on  receipt  of  a  bond-fide  Tender  accompanied  by  the 
Conditions,  Specification  and  Quantities,  otherwise 
the  deposit  will  be  forfeited. 

Persons  tendering  will  be  required  to  deposit  with 
the  Treasurer,  when  handing  in  their  Tenders,  in  a 
Bank  of  England  Note,  or  cash,  the  sum  of  £5  for  each 
Road,  which  will  be  forfeited  by  the  person  whose 
Tender  is  accepted  if  the  Contract  be  not  executed 
within  seven  days  from  the  date  he  is  informed  it 
is  ready  for  signature,  otherwise  it  will  be  repaid. 
This  deposit  will  be  repaid,  and  the  Bills  of  Quantities 
returned  to  the  parties  tendering  who  are  unsuccess- 
ful. 

The  Contractor  will  be  required  to  pay  all  workmen 
on  the  Council's  work  the  recognised  Trade  Union 
rate  of  wages.  A  Schedule  of  such  wages  will  be  in- 
serted in  the  Contract,  and  a  copy  of  the  Schedule 
niii-i  be  exhibited  on  the  Pay  Office  at,  the  Works, 

Sealed  Tenders,    on    the    form    supplied,  endoi  sed 
"Tender  for  Making  up  Hale-road,  Seymour-avenue 
(2nd  section),   Rusper-road  (1st  section),"   to   he  de- 
livered  to  me  by  Twelve  o'clock  noon  on  Tie    da; 
27th  May,  1913. 

No  other  form  of  Tender  will   be  received. 

Security  will  he  required  lor  the  due  "performance 
(.1'  tie-  ( 'on tract. 

The  Council  will  not  he  bound  to  accept  the  lowest 
or  any  Tender,  and  reserve  the  right  to  accept  a  part 
only  of  any   Tender  received. 

(By  order) 

E.   CROWNE, 

Clerk  of  the  Council. 


Tottenham. 

\l.r      in 
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Minutes  of  Proceedings. 


Oil-Mixed 
Concrete. 


In  our  issue  of  March  21st 
(page  507)  we  published  a  L  btei 
in  which  Mr.  Logan  Waller 
Page,  Director  of  the  United  States  Office  of 
Public  Roads,  courteously  drew  our  attention  to 
our  cornmenta  on  a  paper  read  before  the  Concrete 
Institute  by  Mr.  W.  L.  Gadd;  the  main  poinl 
of  Mr.  Page's  letter  being  that  Mr.  Gadd's  experi- 
ments relating  to  the  effect  of  oils  on  concrete 
seemed  to  have  given  results  which  are  at  variance 
with  the  series  of  tests  carried  out  by  Mr.  Page 
himself.  It  is  important  to  remark  that  we  did 
not,  as  a  passage  in  Mr.  Page's  letter  would  seem 
to  imply,  endorse  the  statement  that  "  oil-mixed 
concrete  is  not  rendered  more  waterproof.  "  What 
we  said  was  (January  3rd,  page  3) :  "  The  con- 
clusions that  Mr.  Gadd  drew  from  the  theoretical 
and  experimental  data  before  him  were  .... 
and  that  oil-mixed  concrete  is  not  rendered  more 
waterproof."  Now,  the  heading  of  the  "  minute 
in  which  the  passage  occurs  is  "  The  Action  of 
Acids  on  Concrete,"  and  in  it  references  will  be 
fouud  to  mineral  acids  and  fatty  acids,  the  under- 
lying idea  being  that  the  attack  which  an  oil, 
grease,  or  fat  makes  upon  concrete  is  in  virtue 
of  an  acid  action  upon  the  relatively  alkaline 
materials  of  the  concrete.  If,  therefore,  the  oil 
in  question  has  no  acid  reaction,  this  effect  will 
not  take  place,  or  if  its  aciditj  is  small,  and  is 
neutralised  in  the  early  stages  of  the  setting  of 
the  mortar,  the  weakening  effect  will  be  corres- 
pondingly small.  It  is  very  important,  then,  that 
those  who  are  interested  in  this  subject  should 
realise  that  the  oil  used  by  Mr.  Page  in  his 
experiments  and  service  tests  was  a  residual 
petroleum,  the  specification  of  which  is  given, 
practically  verbatim,  on  page  640  of  our  issue  of 
November  8,  1912.  Mr.  Page's  experience  of 
mineral  oils,  particularly  the  asphaltic  residual 
oils,  is  that  they  have  no  more  weakening  effect 
on  concrete  than  any  of  the  materials  used  in 
waterproofing. 

We  made,  in  our  issue  of  January  3rd,  a  very 
clear  distinction  between  the  effects,  as  definitely 
ascertained,  of  "  the  whole  series  of  higher  fatty 
acids  "  on  the  one  hand,  and  mineral  oils  on  the 
other  hand,  and  we  said:  "As  regards  the 
mineral  acids,  the  most  usual  case  in  which  these 
are  brought  into  contact  with  concrete  is  through 
the  atmosphere  of  towns  in  which  sulphurous  acids 
become  oxidised  to  form  sulphuric  acid,  which 
acts  on  the  buildings."  It  may  here  be  pointed 
out  that,  as  has  beeu  noted  in  our  own  pages, 
certain    American    investigators    have    concluded 


that  the  "  free  carbon  "  of  some  bituminous  mate- 
rials may  consist,  in  pari  of  sulphur  compounds, 
but  in  small  proportion  (set;  our  issue  of  September 
L5,  1911,  page  334).  Mr.  Prevost  Hubbard  and 
Mr.  C.  S.  Reeves  found  050  to  178  per  cent 
of  sulphur  in  the  residue  classed  as  "  tree  carbon," 
derived  from  refined  coal  tar;  and  if  the  higher  of 
these  figures  be  taken  for  the  sake  of  argument 
it  is  clear  that  the  percentage  of  sulphur  in  Mr. 
Page's  residual  oil  would  be  very  small  indeed. 
Probably  a  test  which  would  satisfy  chemists  and 
engineers  alike  could  be  devised  to  show  what  is 
the  total  possible  acid  reaction  of  a  given  oil  in 
contact  with  substances  such  as  those  included 
in  the  mass  of  a  Portland  cement  mortar.  Our 
abstract  of  the  paper  referred  to  is  considerably 
shorter  than  the  paper  itself,  but  the  amount  of 
space  which  we  devoted  to  this  apparently  small 
point  will  show  that  we  did  not  fail  to  appreciate 
its  significance.  In  the  present  connection,  how- 
ever, it  is  a  minor  point,  since  the  whole  effect 
of  such  sulphur  compounds  in  disturbing  the 
settling  of  Portland  cement  mortar  must  be  very 
small,  if  indeed  it  be  appreciable. 

In  our  footnote  to  Mr.  Page's  letter  (March 
21st)  we  expressed  regret  that  our  remarks  relating 
to  American  opinion  had  been  somewhat  cursory. 
We  did  not,  in  fact,  do  justice  either  to  Mr.  Page 
or  to  ourselves,  for  we  omitted  to  point  out  that 
we  had  given  the.  main  points  of  Mr.  Page's 
report  (bulletin  No.  40,  U.S.A.  Office  of  Public 
Roads)  in  our  issue  of  November  8th,  or  that 
our  own  comments  on  this  report  included  the 
statement :  ' '  The  experiments  seem  to  have  been 
very  successful,  and  fully  to  have  established  the 
particular  oil  used  as  a  material  which  may  be 
employed  in  order  to  make  concrete  waterproof  " 
(page  630).  The  "  minute  "  in  which  this 
sentence  occurs  is  one  in  which,  after  separately 
treating  of  "Concrete  and  Moisture,"  we  dealt 
with  this  subject  of  "  Waterproof  Concrete,"  and 
it  seems  reasonable  to  point  out  that  there  is  a 
distinction  to  be  drawn  between  the  setting  forth 
of  accepted  facts  and  our  own  opinions,  and,  on 
the  other  hand,  an  attempt  to  give  an  impression 
of  the  views  put  forward  by  an  individual  experi- 
menter. Taking  the  expression  "  oil  or  fat  "  as 
referring  principally  to  fats  and  to  oils  of  a 
nature  in  many  respects  similar,  we  trust  that  Mr. 
Gadd  did  "  dispose  very  effectively  "  of  proposals 
to  use  such  materials  for  waterproofing  concrete ; 
but  we  should,  of  course,  have  pointed  out  that 
Mr.  Page's  tests  did  not  fall  into  this  category. 
Our  own  view  is  that,  although  there  may  be  cases 
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in  which  it  is  advantageous  to  make  concrete 
waterproof  by  mixing  with  it  a  proportion  of  a 
suitable  oil,  the  number  of  such  cases  is  likely  to  be 
somewhat  small  in  practice  for  two  reasons. 
First,  the  competition  of  other  methods  such  as 
special  proportioning  and  special  ways  of  making 
the  concrete ;  and  secondly,  as  suggested  in  our 
"  minute  "  of  November  8th,  the  consideration 
that  the  proportion  of  oil,  say  5  to  10  per  cent, 
is  sufficiently  high  to  point  to  the  possibility  of 
competition  being  brought  in  in  another  way — 
narnely,  the  application  of  the  bituminous  mate- 
rial in  the  form  of  a  sheet  or  layer.  Ten  per  cent 
of  the  thickness  of  a  5-in.  wall  is  |in.,  and  it  is 
easy  to  calculate  whether  the  equivalent  thick- 
ness of  a  material  of  the  same  cost  would  be 
sufficient  for  the  purpose. 

In  another  part  of  this  issue  we  give  in  full 
the  appendix  to  Mr.  Page's  report,  embodying 
the  main  results  of  his  tests  and  his  "  summary 
of  conclusions." 


Tall   Chimney 
Construction. 


Some  very  cogent  criticisms 
of  the  regulations  which  at 
present  govern  the  construction 
of  tall  chimney  shafts  were  made  by  Mr.  Harold 
Cane  at  the  last  meeting  of  the  Concrete  Institute, 
in  the  course  of  a  very  able  and  interesting  paper 
on  "The  Stability  of  Brick  Chimneys."  It 
appears  that  except  in  the  Metropolis  there  is  no 
statutory  enactment  which  definitely  lays  down 
any  rules  of  construction ;  but,  in  the  vast 
majority  of  cases,  those  towns  in  which  by-laws 
have  been  made  have  not  taken  advantage  of 
their  freedom,  but  have  adopted  provisions 
modelled  on  sec.  65  of  the  London  Building 
Act,  1894,  which  were  demonstrated  by  Mr.  Cane 
to  be  quite  illogical  and  inadequate  to  secure 
stability  or  economj^.  In  many  industrial  towns 
no  regulations  in  regard  to  this  matter  are  in  force 
at  all,  each  individual  case  being  judged  on  its 
merits.  It  is  interesting  to  observe  that  prior 
to  the  passing  of  the  Act  of  1894  this  was  the 
case  in  London,  tall  chimney  construction  being 
within  the  purview  of  sec.  56  of  the  Metropolitan 
Building  Act,  1855,  which  provided  for  the 
sanction  of  the  Metropolitan  Board  of  Works 
being  obtained  to  all  buildings  to  which  the  general 
rules  of  the  Act  were  inapplicable.  The  attempt 
which  was  made  in  1894  by  the  Legislature  to 
stereotype  rules  for  the  construction  of  chimney 
shafts  by  proportioning  the  thickness  of  the  walls 
and  the  diameter  of  the  base  to  the  total  height 
has  not  resulted  in  economical  or  sound  construc- 
tion, and  may  therefore  be  said  to  have  failed 
in  its  object. 

Mr.  Cane's  investigations  show  that  a  chimney 
100  ft.  in  height,  and  constructed  according  to 
the  regulations  laid  down  in  the  Act,  would  only 
safely  withstand  a  wind  pressure  of  23  lb.  per 
square  foot  —  which  of  course  is  frequently 
exceeded  in  practice.  The  stability  of  the  regu- 
lation shaft  increases  with  the  height,  until  at 
200  ft.  the  safe  wind  pressure  rises  to  42  lb.  per 
square  foot.  At  this  height,  however,  Mr.  Cane 
shows  that  it  is  possible  to  design  a  shaft  having 
a  stability  practically  20  per  cent  greater  than 
that  of  the  regulation  chimney,  and  having  at 
the  same  time  a  weight  20  per  cent  less.  An 
economical  distribution  of  the  material  therefore 
enables  greatly  increased  stability  to  be  obtained 
by  the  use  of  considerably  less  material  than  is 
permitted  by  the-  regulations.  We  entirely  concur 
in  Mr.  Cane's  conclusion  that  an  amendment  of 
desirable,  and  that  new  regulations 
should  not  specify  minimum  diameters,  batter, 
or  thicknesses  of  walls,  but  that  design  should  be 
based  upon  the  capability  of  withstanding  a 
specified  wind  pressure  without  producing  tension 


in  any  bed  joint,  and  upon  a  specified  maximum 
intensity  of  compressive  stress.  It  should  be 
observed  that  by  the  terms  of  sec.  65  the  London 
County  Council  are  empowered  to  permit  the 
erection  of  chimney  shafts  which  do  not  accord 
with  the  regulations,  so  that  they  may  sanction 
steel  or  reinforced  concrete  shafts,  although  they 
are  not  bound  to  do  so.  Mr.  Cane's  paper,  some 
extracts  from  which  will  be  found  in  another 
column,  also  dealt  with  the  methods  of  deter- 
mining the  moment  of  stability  of  brick  chimney 
shafts,  and  with  the  question  of  wind  pressure, 
and  contained  some  interesting  examples  of 
existing  chimneys. 


The  Last  Step 

in  a 

Big  Improvement. 


An  important  item  in  a 
recent  report  of  the  Improve- 
ments     Committee      of      the 


London  County  Council  deals 
with  the  last  step  in  the  great  Holborn-to-Strand 
improvement.  Persons  who  can  bring  their 
minds  back  to  the  time  when  the  London  County 
Council  Improvements  Bill,  1899,  was  before 
Parliament  will  remember  the  controversy  which 
then  arose  on  the  question  of  "betterment." 
Finally,  the  promoters  of  the  Bill  were  successful 
in  defeating  the  opposition,  and  the  Bill  as  passed 
gave  the  County  Council  power  to  schedule  the 
property  in  the  neighbourhood  of  the  new  street 
from  Holborn  to  the  Strand,  and,  on  the  com- 
pletion of  the  street  works,  to  levy  an  improve- 
ment charge  of  3  per  cent  on  one  half  the  enhanced 
value  of  such  property.  The  time  has  now  arrived 
when  this  charge  may  be  levied,  and  it  is  of 
interest  to  see  to  what  extent  the  burden  of  the 
cost  of  the  improvement  is  likely  to  be  lightened 
by  this  charge  on  neighbouring  property  which 
has  appreciated  in  value.  The  figures  given  in 
the  Improvements  Committee's  report  show  that 
the  estimated  total  of  this  annual  improvement 
charge  is  somewhere  about  £1,500.  If  this  is 
capitalised  at  the  fairly  high  figure  of  thirty 
years'  purchase,  it  will  be  seen  to  amount  to 
£45,000.  When  this  is  compared  with  the  sum 
of  five  millions  odd,  which  is  generally  quoted 
as  representing  the  cost  of  the  improvement,  it 
will  be  seen  that  it  is  a  mere  bucketful  out  of 
the  small  ocean  of  expenditure. 

Now  that  so  much  is  being  proposed  in  the 
way  of  street  improvements,  these  figures  make 
interesting  reading,  particularly  for  municipal 
engineers  who  have  to  prepare  estimated  profit 
and  loss  accounts  on  proposed  new  schemes. 
It  is  often  alleged  by  ardent  advocates  of  an 
improvement  that  the  scheme  will  be  bound  to 
pay  for  itself  in  the  long  run,  if  only  a  sufficient 
amount  of  property  is  acquired  by  the  local 
authority.  We  fear  that  these  optimistic  views 
are  rarely  justified  in  the  result,  and  a  local 
authority,  by  purchasing  on  too  wide  a  scale,  may 
sometimes  run  the  risk  of  incurring  a  big  loss. 
The  County  Council,  by  obtaining  the  right  to 
charge  a  rate  on  the  enhanced  value,  of  course 
incurred  no  risk,  but  if  it  had  decided  to  purchase 
the  neighbouring  property,  instead  of  merely 
scheduling  it,  in  all  probability,  from  the  figures 
which  are  now  before  us,  it  would  have  shown 
a  balance  on  the  wrong  side  in  regard  to  this 
expenditure.  No  business  firm  expects  to  get 
a  valuable  improvement  in  its  administrative 
system  without  incurring  an  expenditure  in  reason- 
able proportion  to  the  benefit  obtained,  and,  in 
the  same  way,  the  authorities  of  a  town  cannot 
justly  hope  to  obtain  big  street  improvements 
without  cost.  Advocates  of  any  such  improve- 
ments will  be  well  advised  to  deal  with  the  great 
advantages  which  will  result  from  the  improve- 
ments, rather  than  to  take  up  a  stand  on  the 
very  shaky  platform  of  "  something  for  nothing  " 
in  street  improvements. 
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Ireland 

and   the 

Road   Congress. 


Apropos  of  the  forthcoming 
International  Road  Congress, 
we  note  that  the  Freeman's 
Journal  sets  np  a  strong  plea 
for  the  adequate  representation  of  Ireland  at  that 
gathering.  An  occasion  which  attracts  the  repre- 
sentatives of  thirty-six  countries  must,  the  Dublin 
journal  thinks,  have  an  exceptional  interest  for 
Inland,  and  it  adds  with  cogency  that  there  is 
much  to  be  learned  not  merely  in  regard  to  the 
latest  methods  of  road  construction,  but  also 
administration.  The  practical  suggestion  is 
made  that  as  a  preliminary  to  the  congress  a 
meeting  of  all  interested  in  the  roads  question 
should  be  held  in  Dublin,  with  a  view,  we  pre- 
sume, to  obtaining  something  like  unanimity  as 
to  the  line  to  be  adopted  for  the  furtherance  of 
road  improvement  in  Ireland.  Even  if  this  point 
be  not  gained  in  the  full  sense,  such  a  conference 
would  undoubtedly  concentrate  attention  upon 
the  subject,  and  afford  a  much-desired  opportunity 
for  the  interchange  of  views  among  those  entitled 
to  speak  both  for  the  public  authorities  of  Ireland 
concerned  with  road  administration,  and  the 
officials  who  are  professionally  joined  with  them 
in  road  construction  and  maintenance.  The  Free- 
iikiii's  Journal  expresses  the  view  that  the  grants 
at  the  disposal  of  the  Road  Board  have  created 
a  situation  which  calls  for  special  consideration. 
Roughly,  it  appears,  only  one-third  of  the  sum 
available  for  l-oad  improvement  in  Ireland  has 
been  utilised.  There  is  need  for  the  money,  the 
roads  in  several  counties  being  "  deplorably  bad." 
"Why,"  the  question  is  asked,  "should  not 
full  advantage  be  taken  of  the  resources  of  the 
Road  Board?  "  Then,  again,  the  suggestion  has 
been  made  by  Mr.  P.  G.  Cowan,  chief  engineering 
inspector  of  the  Local  Government  Board,  and 
others,  that  the  control  of  the  main  roads  in 
Ireland  should  be  entrusted  directly  to  the  county 
councils,  as  in  England  and  Wales.  These  and 
cognate  topics  might  be  usefully  discussed  at  the 
proposed  conference,  and  the  ground  thus  cleared, 
as  far  as  may  be  possible,  for  the  presentation  of 
the  case  for  Irish  road  administration  at  the 
International  Congress  in  terms  which  will  be 
alike  unambiguous  and  authoritative. 


Another 

Standard 

Specification. 

specification    for 


The  sixty-first  report  of  the 
Engineering  Standards  Com- 
mittee, which  has  just  been 
issued,  consists  of  a  standard 
copper  tubes  and  their  screw 
threads.  The  tubes  dealt  with  are  those  which 
are  used  primarily  for  domestic  and  similar  work, 
and  are  intended  for  hot  and  cold  water  and  low- 
pressure  steam.  As  regards  the  tubes  them- 
selves, the  specification  provides  for  a  chemical 
analysis  and  certain  mechanical  tests.  Thus, 
they  must  be  capable  of  being  drifted  without 
crack  or  flaw  until  the  diameter  of  the  drifted  end 
measures  25  per  cent  more  than  the  original 
diameter;  and  they  must  also  be  capable  of  being 
flattened  and  doubled  over  through  an  angle  of 
180  deg.,  either  cold  or  at  a  red  heat.  The  out- 
side diameters  of  the  tubes  are  specified  in  tables, 
but  certain  "  tolerances  " — i.e.,  differences  in 
the  dimensions  prescribed  in  order  to  tolerate 
unavoidable  imperfections  of  workmanship — are 
allowed.  With  regard  to  the  screw  threads,  the 
specification  stipulates  that  the  Whitworth  form 
of  thread  shall  be  employed  on  all  pipe  ends  and 
in  all  connections,  and  that  the  screws  shall  be 
conical,  being  coned  tW  in.  measured  on  the 
diameter  per  1  in.  of  length. 

The  specification  is  of  the  same  degree  of 
excellence,  and  will  prove  as  useful  as  any  of  its 
predecessors,  and  it  is  a  melancholy  fact  that 
Mr.  Henry  Lea,  the  late  chairman,  did  not  live 
to    see    the    conclusion    of    the    sub-committee's 


labours.  It  should  be  recorded  also  that  in 
drawing  up  their  recommendations  the  sub- 
committee availed  themselves  of  the  information 
previously  obtained  by  the  Joint  Committee  on 
Screwed  Copper-Pipe  Standards,  appointed  by  the 
Institution  of  Heating  and  Ventilating  Engineers 
and  the  National  Association  of  Master  Heating 
and  Domestic  Engineers. 


Damage 
by  Floods. 


The  extraordinary  floods  which 
devasted  Norfolk  in  August  last 
year  have  had  several  sequels  in 
the  Courts,  not  the  least  interesting  of  these 
being  the  case  of  Walker  and  Walker  v.  The  Canal 
Company  (North  Walsham  and  Dilham),  heard  on 
Monday  last  in  the  Norwich  County  Court.  It 
appears  that  one  of  the  plaintiffs  owned,  and  the 
other  occupied  as  a  dairy  farm,  a  number  oi 
meadows  adjoining  the  North  Walsham  and 
Dilham  Canal.  During  the  floods  a  portion  of 
the  bank  of  the  canal  gave  way,  in  consequence 
of  which  a  considerable  quantity  of  material  was 
scoured  over  the  meadows  in  question.  .More- 
over, a  fortnight  after  the  flood,  the  defendants 
made  a  deep  artificial  cutting  in  the  canal  bank, 
and  thereby  passed  accumulated  water  from  their 
canal  to  a  spot  where  it  overflowed  upon  the 
plaintiffs'  meadow.  The  learned  judge  gave  judg- 
ment for  the  plaintiffs  in  respect  of  both  of  these 
heads  of  damage,  in  spite  of  the  defendants'  con- 
tention in  regard  to  the  giving  way  of  the  bank 
that  this  was  an  "Act  of  God."  He  pointed 
out  that  the  canal  had  been  constructed  in  pur- 
suance of  a  special  Act  of  Parliament,  which 
amounted  to  a  statutory  bargain  or  contract 
between  the  canal  company  and  the  riparian 
proprietors,  which  contained  no  exception  as  to 
damage  caused  by  "  Act  of  God,"  and  that  there- 
fore the  contention  of  the  defendants  must  fail. 
The  case  is  of  interest  as  illustrating  the  principle 
that  certain  provisions  of  special  Acts  of  Par- 
liament have  often  the  force  of  contracts  upon 
which  the  promoters  will  be  held  liable  to  parties 
in  whose  interest  they  have  been  inserted  in  the 
Act,  in  case  of  breach. 


Steel  Section 
Manufacture. 


The  students  of  the  Insti- 
tution of  Civil  Engineers  have 
been  privileged  recently  to  hear 
some  lectures  delivered  by  Mr.  A.  T.  Walmisley, 
m.ixst.c.e.,  on  "  The  Production  of  Steel  Sections 
and  their  Application,"  in  the  course  of  which 
there  occurred  some  observations  regarding  the 
introduction  of  metal  into  concrete,  and  the 
employment  of  the  reinforced  concrete  specialist. 
Mr.  Walmisley  expressed  disapproval  of  the  policy 
often  adopted  of  employing  reinforced  concrete 
purely  for  economical  reasons,  and  selecting  the 
cheapest  from  competitive  types  submitted  by 
tender,  each  firm  offering  to  accept  complete 
responsibility  for  the  construction.  He  pointed 
out  that  reinforced  concrete  requires  expert  super- 
vision during  its  formation,  and  that  in  any  given 
case  the  strength  and  enduring  qualities  must 
depend  upon  good  workmanship.  Dealing  with 
the  use  of  steel  in  structural  work,  Mr.  Walmislej 
enlarged  upon  the  advantages  of  that  material 
on  account  of  its  strength,  ductility  and  com- 
parative cheapness  of  production,  although  there 
are  still  special  kinds  of  work  for  which  wrought- 
iron  is  preferred  —  for  example,  pipes,  tubes, 
chains,  and  the  frames  of  railway  wagons.  In  com- 
paring the  two  materials,  however,  it  must  gene- 
rally be  remembered  that  while  wrought  iron  has 
been  puddled  and  is  fibrous,  steel  has  been  made 
from  a  cast  ingot,  homogeneous  in  character  and 
subsequently  rolled  down  by  machinery  to  a  final 
section  usually  more  uniform  in  quality  than 
wrought  iron. 
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Superelevation  at  Bends  on  Roads. 

THE   LIMITS   OF   ITS   SAFE  AND   USEFUL   EMPLOYMENT. 

By  REGINALD   RYVES,   m.cons.e.,  assoc.m.inst.c.e. 


When  a  vehicle  runs  round  a  curve  the  centrifugal 
force  developed  tends  to  pull  it  outward?.  This  force 
acts  through  the  centre  of  gravity  of  the  vehicle,  and 
it  is  resisted  by  the  wheels  at  the  surface  of  the  road. 
If  it  be  resisted  sufficiently  the  centrifugal  force  pro- 
duces a  toppling  moment,  the  amount  of  which  de- 
pends on  three  factors:  (1)  the  radius  of  the  curve, 
(2)  the  speed  of  the  vehicle,  and  (3)  the  height  of  the 
centre  of  gravity.  The  force  itself  depends  on  the 
radius  and  the  speed— that  is,  the  force  per  unit  mass 
depends  on  these  factors — and  the  moment  is  this 
force  multiplied  by  its  arm,  namely,  the  height  of 
the  centre  of  gravity.  The  higher  the  centre  of  gravity 
the  greater  is  the  toppling  moment.  The  resistance 
of  the  friction  of  road  wheels  on  a  road  crust  is  some- 
times sufficient  to  cause  a  vehicle  to  topple  over,  and 
such  accidents  occur  now  and  then.  On  railways 
this  has  probably  never  occurred  in  the  case  of  a 
regular  train,  as  the  speed  would  have  to  be  very 
great  indeed  for  such  a  thing  to  happen  even  on  the 
sharpest  of  ordinary  railway  curves.  Instead  of  there 
being  any  danger  in  a  fairly  high  centre  of  gravity 
it  has  been  found,  on  the  contrary,  that  high  wheels 
and  a  high  centre  of  gravity  tend  to  reduce  the 
liability  of  the  train  to  leave  the  rails  at  a  curve ; 
at  any  rate,  this  applies  to  the  locomotive.  This  is 
partly  because,  the  moment  being  larger,  and  having 
to  be  balanced  by  an  equal  moment,  the  actual 
force  with  which  the  rail  presses  upwards  against 
the  outer  wheel  is  greater  and  the  rail  holds  the 
wheel  better. 

A  similar  effect  may  take  place  on  a  road.  This 
may  be  due  to  either  or  both  of  two  causes.  First, 
the  load  on  the  inner  wheel  being  reduced  to  an 
amount  which  will  not  prevent  sideslip,  the  whole 
resistance  to  sideslip  is  asked  of  the  outer  wheel. 
When  once  we  have  got  to  this  point  the  greater  the 
load  upon  the  outer  wheel  the  greater  will  be  the 
frictional  resistance,  which  is  the  product  of  the  load 
and  the  coefficient  of  friction.  Secondly,  the  greater 
the  load  upon  the  outer  wheel  the  deeper  will  be  the 
elastic  or  plastic  (or  partly  both)  indentation  which 
it  makes  in  the  crust,  and  the  less  will  be  the  ten- 
dency for  the  wheel  to  slip  out  of  its  temporary 
groove.  Therefore,  up  to  a  point  well  short  of  the 
production  of  a  moment  sufficient  to  produce  actual 
over-turning,  a  high  centre  of  gravity  is  usually  a 
decided  advantage  on  curves,  unless  the  vehicle  be 
so  sprung  that  the  amount  of  sway  is  actually  incon- 
venient or  likely,  if  aided  by  slight  inequalities  in 
the  road,  to  lead  up  to  accumulative  swaying  suffi- 
cient to  produce  toppling  over.  Pine  trees,  well 
rooted,  are  seldom  if  ever  broken  off  by  the  strongest 
of  the  single  gusts  of  a  gale,  but  their  trunks  may 
be  snapped  off  near  the  root  as  the  result  of  a  series 
of  gusts  which  come  at  intervals  suiting  the  natural 
sway  of  the  tree. 

Now,  ideal  superelevation  is  that  tilting  of  the  road 
which  introduces  the  exact  amount  of  force  needed  to 
balance  the  centrifugal  force.  This  depends  on  the 
speed  and  the  radius  of  the  curve,  and  with  these 
given  can  be  measured  in  terms  of  the  mass  of  the 
vehicle,  which  is  a  constant  and  does  not  affect  the 
equations,  since  it  appears  on  both  sides.  The  super- 
elevation which  is  right  for  a  heavy  vehicle  is  there- 
fore right  for  a  light  vehicle  travelling  round  the 
same  curve  at  tfai  aim  jpSed,  and  will,  for  both 
vehicles,  destroy  any  tendency  to  side-lip,  as  regards 
which  the  vehicles  will  be  effectively  in  the  same 
position  as  though  they  were  on  a  straight,  flat  road. 
Next,  as  regards  the  moments,  we  have  a  toppling 
moment  depending  upon  the  height  of  the  centre  of 
gravity.  The  moment  which  balances  this  is  the 
product  of  an  upward  force  and  its  arm,  the  force 
being  exerted  at  the  tread  of  the  outer  wheels  and  the 
arm  being  the  wi  The  greater  the  wheel 

gauge,  therefore,  1  is  this  arm,  and  the  less 

accordingly  is  the  force.  Strictly,  there  are  two 
couples,  but  for  calculation  we  may  take  one  fore  and 
the  whole  arm  in  each  case.  It  does  not  follow  that 
the  wider  wheel  can-..  ;a  necessarily  the  better  in  this 
respeet,  Bince  the  same  reasoning  which  pointed  to 
the  advantage  of  a  reasonably  high  centre  of  gravity 
may  be  applied   in  this  case.    The  wider  the  wheel 


gauge  the  less  will  be  the  actual  amount  of  the  force 
with  which  the  outer  wheel  presses  on  the  road. 
Correct  superelevation  eliminates  toppling  moment. 
There  are  other  considerations  connected  with  this 
part  of  the  subject  which  seem  to  be  wholly  ignored 
by  the  designers  of  motor  vehicles.  These  con- 
siderations profoundly  affect  the  behaviour  of  vehicles 
in    service,   but  cannot  be  entered  into  here. 

THE     OBJECTS     OF    SUPERELEVATION. 

Before  we  consider  the  application,  or  the  impos- 
sibility of  application,  of  the  principle  of  super- 
elevation to  bends  on  roads,  we  must  realise  that 
superelevation  may  be  given  to  a  curve  for  either  of 
two  objects.  First,  we  may  give  such  a  superelevation 
as  will  counteract  the  centrifugal  force  of  a  vehicle 
running  at  the  highest  speed  which  can  possibly  be 
attained  on  the  curve.  In  this  case  the  possibility 
of  slow  vehicles  slipping  inwards  towards  the  centre 
of  radius  of  the  curve  is  either  unimportant  or  is 
accepted  as  the  lesser  evil.  The  interference  with  the 
conditions  governing  the  amounts  of  clearance  re- 
quired on  a  normal  road  may,  however,  be  a  serious 
in  itter  on  some  highways.    Short  of  giving  the  actual 
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maximum  superelevation,  we  may  make  this  such  as 
will  leave  only  an  unimportant  margin  of  unbalanced 
centrifugal  force  and  unbalanced  toppling  moment, 
and  this  margin  of  danger  may  be  a  matter  of  the 
improbability  of  an  accident  occurring  at  the  highest 
speeds,  or  the  improbability  of  any  vehicle  actually 
exceeding  the  lower  speed.  Secondly,  superelevation 
sufficient  to  balance  forces  in  the  case  of  the  swiftest 
vehicle  may  not  be  necessary,  and  the  amount  of 
superelevation  given  may  be  that  required  to  balance 
lot  it  the  most  usual  speed,  so  as  to  ensure  smooth 
running  at  that  speed. 

SUPERELEVATION     AT     BENDS     ON     HIGHWAYS. 

Turning  now  to  the  application  of  the  principle  to 
highways,  it  mu  t  be  most  emphatically  stated  that 
it  is  only  to  a  very  small  extent  indeed  that  such  an 
application  can  be  made,  and  it  must  be  further  noted 
that  any  attempt  to  apply  the  principle  throughout, 
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its  theoretical  range  of  application  would  be  highly 
dangerous,  and  as  regards  the  higher  speeds  at  sharp 
bends  would  be  grotesque. 

The  theoretical  superelevation  is  inversely  as  the 
radius  of  the  curve  and  directly  as  the  square  of  the 
velocity.  There  is,  of  course,  no  question  of  measur- 
ing superelevation  absolutely  in  inches  in  the  case  of 
a  road,  this  being  done  on  a  railway  only  because 
the  slope  to  be  given  is  always  reckoned  with  the 
gauge  of  the  railway  as  its  denominator.  Supereleva- 
tion is  calculated  as  a  slope,  and  may  be  expressed 
by  different  amounts  in  inches  for  different  widths 
in    feet.     It  is    found   as   follows:  — 

m  =  mass  in  pounds  (not  pounds    weight,   but 

pounds    weight  divided  by  32  2); 
v  =  velocity  in  feet  per  second ; 
r  =  radius  in   feet. 
Then  it  can  be  shown  that  the  centrifugal  force  F 

is  equal  to  Let  S  equal  the  superelevation  for 

r  S 

a  width  of  roadway  equal  to  L— that  is,  let  -r  or  tan  A 

Lt 

be  the  measure  absolutely,  and  without  regard  to 
any    particular    width    of    the    superelevation.       The 


and   P   equals   FcosA. 


force,  and  call  this  the  parallel  pull  of  the  centrifugal 
force. 

P  must  be  equal  to  D. 

Now,    D   equals    mg  sin  A, 

So  the  condition  is:  — 

F  cos  A  —  mg  sin  A. 

Or,   F  =  ingtanA. 

To  find  A,  then,  we  equate  tan  A  to  — 

mg 

But  S/L  =  tan  A. 

Therefore  S  =  L  F/»/  g. 

Now  F  =  m  %-\r. 

Therefore    S    must   equal    Lxm  v'+mgr  =  L  v2+gr. 

For  a  bend  of  100-ft.  radius  and  a  roadway  width 
taken,  for  convenience  of  calculation,  as  161  ft.,  we 
get  the   following  superelevations:  — 

For  7J  miles  an  hour  S  =  7i  in. 

For  15  miles  an  hour  S  =  24ft. 

For  20  miles  an  hour  S  =  43ft. 

For  30  miles  an  hour  S  =  9-7  ft. 

For  40  miles  an  hour  S  =  172ft. 

For  60  miles  an  hour  S  =  38"7ft. 

It  is  clear  that  on  a  bend  of  100  ft.  radius  the  useful 


Fig.  4. 


weight  of  the  vehicle  or  other  body  moving  round  the 
curve  is  resolved  in  two  directions :  E  normal  to  the 
surface  of  the  road  and  D  parallel  to  it;  its  amount 
is  mg. 

Similarly,  the  centrifugal  force  F  is  resolved  into 
two  components,  one  Q  normal  to  the  surface  of  the 
road  and  one  P  parallel  to  it. 

The  condition  of  equilibrium  is  that  the  parallel 
component  of  the  weight  must  be  equal  to  the  parallel 
component  of  the  centrifugal  force. 

Let  D  be  the  component  of  the  weight  parallel  to 
the  road,  and  call  this  the  inward  drag  of  the  weight; 
and  let  P  be  the  parallel  component  of  the  centrifugal 


limit  of  superelevation  is  reached  when  we  have  pro- 
vided enough  for  horse-drawn  vehicles  travelling  at 
cautious  speeds,  or  cyclists  taking  bends  at  speeds 
much  lower  than  those  which,  apparently  with  the 
sanction  of  a  special  providence,  they  regard  as  suitable 
at  such  places.  The  same  amount  of  superelevation 
has  some  further  use  as  tending  to  steady  vehicles 
travelling  up  to  about  9  miles  an  hour,  but  it  is  only 
about  a  quarter  of  that  needed  to  balance  forces  at 
15  miles  an  hour.  It  is  most  important  that  all  who 
are  concerned  with  the  alteration  of  roads  with  a 
view  to  their  improvement  should  grasp  the  plain  fact 
that  the  application  of  the  principle  of  superelevation 
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to  ordinary  roads  ran  only  be  carried  a  very  little  way. 
It  is  quite  clear  that  the  best  policy  is  to  allow  only 
such  superelevation  as  is  correct  up  to  some  low  and 
definitely  fixed  speed  limit.  In  view  of  the  fact  that 
it  i-  undesirable,  for  many  reasons  (especially  on 
account  of  scour),  to  give  a  greater  superelevation 
than  about  7  in.  on  a  16-ft.  road,  or  14  in.  on  a  32-ft. 
road,  some  such  limit  should  be  adopted.  It  remains 
to  be  considered  whether  we  are  to  make  this  limit 
absolute  in  inches,  as  well  as  in  inches  per  unit  width. 
or  whether  on  the  other  hand  we  may  take  into  con- 
sideration sharper  bends  than  those  of  100  ft.  radius. 
There  arc  many  such,  and  it  is  clear  from  the  above 
figures  that  the  superelevation  would  be  excessive  even 
for  moderate  speeds.  For  a  radius  of  50  ft.  and  a 
speed  of  1">  miles  an  hour,  a  superelevation  of  nearly 
5  ft.  would  be  needed  for  a  10-ft,  roadway,  while  even 
for  a  speed  of  7£  miles  an  hour  the  superelevation 
would  be  over  14  in. 

If  we  adopt  a  superelevation  calculated  for  some 
speed  between  6  and  8  miles  an  hour,  and  for  a  curve 
of  100  ft.  radius,  we  may  make  this  the  limit,  and  the 
true  superelevation  can  be  adopted  whenever  it  is  less, 
it  being  clearly  understood  that  the  speed  for  which 
the  superelevation  is  calculated  will  never  be  greater 
than  some  definite  limit.  Thus,  drivers  of  vehicles 
approaching  a  curve  will  know  two  things:  first,  that 
if  the  curve  is  of  100  ft.  radius  or  more,  the  super- 
elevation will  suit  a  speed  of  7  miles  an  hour,  while 
higher  speeds  will  develop  a  sliding  force  and  a 
toppling  moment.  Tn  the  second  place,  the  driver 
will  know  that  if  the  curve  is  less  than  100  ft.  in 
radius  the  superelevation  will  only  be  sufficient  for 
some  lower  speed,  the  proper  reduction  of  speed  being 
proportionate  to  the  reduction  in  the  radius.  The 
position  is  really  this:  drivers  will  use  their  judgment 
precisely  as  heretofore,  hut  from  a  different  starting 
point,  or,  as  it  may  be  termed,  a  different  datum  line. 

No  attempt  should  be  made  to  give  different  degrees 
of  superelevation  for  different  parts  of  a  cross-section 
of  the  road.  It  would  be  difficult  to  maintain  the 
surface  of  the  road  in  the  form  determined  on,  and 
there  would  he  a  tendency  for  the  drivers  of  vehicles 
to  use  the  portion  having  the  most  suitable  super- 
elevation, and  to  disregard  the  rule  of  the  road.  It 
should  clearly  be  understood  that  the  tilting  of  bends 
of  highways  cannot  be  done  so  as  to  give  even  the 
smallest  advantage  to  the  drivers  of  swift  vehicles, 
beyond  the  slight  convenience  which,  at  much  reduced 
speeds,  they  will  share  with  others,  nor  can  it  be 
too  emphatically  pointed  out  that  the  amount  of  tilt 
for  a  low  speed  is  only  a  very  small  proportion  of 
that  which  balances  forces  at  a  considerably  higher 
speed;  and,  taking  everything  into  consideration,  this 
amount  of  superelevation  cannot  be  regarded  as  of  any 
importance  at  all  at  such  higher  speeds. 

Students  will  find  that  a  ready  way  of  checking 
calculations  for  superelevation  is  provided  by  the 
formulae  used  hy  railway  engineers,  and  given  in  books 
of  reference  such  as  Molesworth  and  Kempe. 

Take  for  instance  the  following : — 

V2 
s  =  _    x    377  for  a  4  ft.  8|  in.  gauge, 

V  is  the  speed  in  miles  per  hour, 

r  the  radius  in  feet, 

s  the  superelevation  in  inches. 

Take  our  example  with  a  speed  of  30  miles  an  hour 
for  a  curve  of  100  ft.  radius,  which  gave  us  9"7  ft.,  or 
116  in.,  nearly. 

The  railway  formula  gives  : — 

g  =  (22? 

lllU 


3-77 


3303. 


This  is  for  a  gauge  or  road  width  of  4  ft.  8.L  in., 
and  the  superelevation  for  a  road  16']  ft,  wide  will 
be  : — 

33'93   x   *6'10  =   116in. 
4-71 

The  above  study  by  no  means  exhausts  the  subject, 
There  are  a  number  of  considerations  which  must  be 
taken  into  account  in  the  matter,  and  most  of  them 
point  to  further  restrictions  of  the  limitation    altt      ^ 

ed  as  desirable  rather  than  to  any  modi 
of  procedure  or  extension  of  the  principle.  One  such 
may  be  mentioned.  If  a  vehicle  laden  up  to  a  height 
of  Hi  ft.  be  going  round  a  bend  of  100  ft.  radius  at 
a  very  slow  speed,  such  as  2  miles  an  hour,  it  will  tilt 
almost  in  conformity  with  the  tilt  of  the  road,  and  if 
i  be  provided  with  springs  it  will  tilt  a  good  deal 
more.  If  the  superelevation  of  the  road  be  that 
designed  for  a  speed  of  15  miles  an  hour  on  a  radius 
of  100  ft,,  thf   top  of  the  load  will  lean  over  „M,re  than 


2  ft.  relatively  to  the  wheel  tracks.  Suppose  now  that 
this  vehicle,  bending  round  to  the  right  and  travelling 
therefore  near  the  outer  margin  of  the  bend,  meets 
a  vehicle  also  laden  up  to  a  height  of  16  ft.,  but 
travelling  at  a  speed  of  15  miles  an  hour  in  the  other 
direction.  This  vehicle  will  stand  normally  to  the 
road,  and  in  order  to  clear  the  first  vehicle  it  must 
be  taken  2  ft.  or  more  further  to  the  left  than  was 
necessary  when  earlier  in  the  day  it  met  the  same 
vehicle  on  a  straight  level  road.  If  the  second 
vehicle  be  travelling  at  20  miles  an  hour,  the  amount 
of  clearance  will  be  further  reduced,  and  generally 
the  consideration  that  vehicles  travelling  more  slowly 
than  the  proper  speed  suited  to  the  superelevation 
will  lean  inwards,  while  vehicles  travelling  at  speeds 
higher  than  the  proper  speed  will  lean  outwards,  shows 
that  after  we  have  eliminated  the  few  cases  when 
speeds  are  equal,  there  will  be  a  tendency  on  half  the 
remaining  encounters  at  curves  for  the  clearance 
between  vehicles  to  be  reduced  much  or  little. 

Figs.  2,  3,  and  4  show  the  three  cases  of  equilibrium 
of  a  vehicle  travelling  round  a  bend.  Fig.  2  is  the 
case  in  which  the  pull  of  the  centrifugal  force  parallel 
to  the  surface  of  the  road  balances  the  component  of 
the  weight  parallel  to  the  road.  Fig.  3  is  the  case 
in  which,  at  a  higher  speed,  the  polygon  of  forces  does 
not  close  unless  we  introduce  a  new  force — namely, 
the  resistance  of  friction  to  motion  up  the  slope. 
Fig.  4  is  the  case  in  which  the  speed  is  lower  than  in 
the  case  of  Fig.  2,  and  the  polygon  of  forces  is  now 
completed  by  a  line  representing  the  friction  resist- 
ance to  motion  down  the  slope.  In  Figs.  3  and  4  the 
polygons  do  not  quite  accurately  represent  the  distri- 
bution of  the  forces,  since  there  is  a  turning  moment, 
due  to  the  resistance  of  friction  being  not  in  the  line 
passing  through  the  centre  of  gravity,  and  this 
moment  is  balanced  by  an  equal  and  opposite  moment 
resulting  from  a  reduction  of  the  load  on  one  wheel, 
and  an  increase  in  the  load  on  the  other.  In  the 
case  of  Fisr.  3  there  is  a  counterclockwise  couple,  the 
two  forces  being  (a)  the  difference  between  the  parallel 
component  of  the  pull  of  the  centrifugal  force  and 
the  parallel  component  of  the  weight  and  (h)  friction 
at  the  wheel  treads;  and  a  clockwise  couple, 
the  forces  being  (V)  an  increase  in  the  outer  wheel 
load,  and  (d)  a  decrease  in  the  inner  wheel  load. 
In  the  case  of  Fig.  4  this  is  reversed,  the  difference 
in   wheel   loads  giving  a   clockwise   couple. 


THE   LOCAL   GOVERNMENT   BOARD. 


NEW   CHIEF   ENCINEERINC   INSPECTOR. 

The  President  of  the  Local  Government  Board  has 
appointed  Mr.  Herbert  Henry  Law,  m.tnst.c.e.,  as 
chief  engineering  inspector  to  the  board,  in  succession 
to  Mr.  .George  Waller  Willcocks,  c.b.,  retired. 


Gas  Hot  Water  Circulators. — At  a  recent  meeting 
of  Glasgow  Corporation  it  was  resolved  (the  Glasgow 
Herald  states)  that  gas  hot  water  circulators  should  be 
let  out  on  the  hire  purchase  system.  Having  welcomed 
free  cookers  and  the  hire  system  of  gas  fires,  it  is 
expected  that  residents  will  be  eager  to  avail  them- 
selves of  the  further  advantage  of  obtaining  hot  water 
without  the  trouble  of  maintaining  coal  fires. 

Damage  to  Roads — "With  regard  to  the  use  of 
skid-pans  and  the  damage  done  by  th'em  to  the 
main  roads,  the  clerk  of  the  East  Sussex  County 
Council  recently  reported  to  the  Eoads  and  Bridges 
Committee  that  the  by-laws  only  referred  to  the  use 
of  -kid-pans  on  horse-drawn  vehicles,  and  so  far  as 
he  was  aware  there  was  no  authority  under  which 
laws  could  be  made  with  reference  to  the  use  of 
skid-pans  on  motor-drawn  vehicles.  In  the  com- 
mittee's opinion  power  should  be  given  to  the 
local  authorities  to  make  such  by-laws.  It  was 
also  resolved  that  the  County  Councils  Association 
should  be  asked  to  support  this  resolution.  The 
committee  also  recommended  that,  in  view  of  the 
damage  done  to  roads  by  the  motor  lorry  traffic, 
legislation  should  be  passed  whereby  the  wheels 
of  the  engines  and  vehicles  should  be  of  a  width 
varying  proportionately  to  their  tonnage  and  the 
tonnage  drawn  by  them.  By  this,  much  of  the  evil 
now  wrought  to  the  roads  would,  it  was  thought, 
be  averted.  These  recommendations  were  duly  con- 
firmed by  the  county  council  at  their  meeting  held 
last   week. 
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Physical  Tests  of  Oil-Mixed  Portland  Cement  Concrete. 

By    LOGAN    WALLER    PAGE,    Director,  United  States  Office  of  Public  Roads. 


[The  subjoined  matter  forms  the  appendix  to  a.  report  of  Mr.  Page  dealing  with  an  elaborate  series  of 
experiments  on  the  subject  of  oil-mixed  Portland  cement  concrete  upon  which  he  has  been  engaged 
during  the  past  three  years,  and  embodies  the  main  results  of  his  investigations  and  his  summary  of 
conclusions  in  connection  with  the  question- as  to  which  a  letter  from  Mr.  Page  appeared  in  our  corres- 
pondence columns  of    March  21st  last  ] 


lii  order  to  investigate  the  physical  properties  of 
oil-mixed  Portland  cement  concrete,  the  following 
physical  tests  were  conducted  in  the  testing  labora- 
tory of  the  Office  of  Public  Roads:  (1)  Tensile 
strength;  (2)  crushing  strength;  (3)  time  of  setting; 
(4)  toughness  or  resistance  to  impact:  (5)  stiffness  or 
modulus  of  elasticity;  (6)  absorption;  (7)  perme- 
ability ;   and  (8)  bond  tests. 

The  materials  used  consisted  of  Portland  cement, 
river  sand,  crusher-run  gneiss,  and  various  kinds  ot 
petroleum  residuum  oils. 

The  mechanical  analysis  oi  the  sand  and  stone  used 
is  given  below  :  — 

Table  No.  I. 
Mechanical  Analysis  of  Sand  and  Stone. 


Sini 

Stone. 

Sieve  No. 

Per  cent 
retained. 

Sieve  No. 

Per  cent 
retained. 

Inches. 

8 

li  Chi 

28'4 

{ 

11 

', 

66-3 

10 

17 

j 

92-1 

■HI 

42 

> 

98-4 

30 

oi; 

— 



4D 

87 

— 



50 

93 

— 



SO 

96 

— 



100 

no 

— 

— 

There  were  37  per  cent  of  voids  in  the  sand,  and 
43  per  cent  in  the  stone. 

The  cement  passed  the  specifications  of  the 
American   Society  for  Testing  Materials. 

Various  types  of  oils  were  used,  and  these  are 
described  in  the  following  table:  — 


moulded  Gin.  in  diameter  and  Gin.  high.  They  were 
bedded  in  plaster  of  Paris  or  blotting  paper,  and 
were  crushed   at  a  speed  of  0"152in.  per  minute. 

Table    No.    IV.    gives    the    crushing    strength    ob- 
tained, and  the  results  are  plotted  on  Figs.  2  and  3. 


"XT"      """      '    '~      "                                                     Mill 

"T           "           ""           --------- 

e                                                                                       ,' 

-   mfrS-r  —  Z^E-  —  -----'—                 -  =  =  -£5555--- 

J             *    ™.«lrW«t»«B     | 

Fig.  1. — Effect   of   Oil   on    Tensile   Strength. 

It  will  be  noted  that  the  crushing  strength  is  de- 
creased by  the  addition  of  oil,  but  that  the  decrease 
is  not  serious  when  the  amount  of  oil  does  not  ex- 
ceed 10  per  cent.  It  will  also  be  noted  that  oil-mixed 
cement  concrete  sains  in  strength  with  time  in  the 


TABLE    No.   II. 

i  of  Oils  used  in  Oil-Uemeut-Concrete  Mixtures. 


Sample  No 

4145 

41  W 

4117 

4149 

4170 

492:1 

4981 

5053 

Type       

Character        

Specific  gravity  at  25°/25c'C 

Per  cent  of  loss  at  160    C,  5  hours  (20  grains) 
Character  of  residue          

(') 

pi 

0-924 

686 

(:1) 

(') 

t3J 

0'910 

12-56 

(<) 

1') 

(') 
0926 
7  93 

(*) 

(') 

pj 

0  92:; 

7-02 

(0 

(-) 
(') 

IS  38 

CI 

(') 

0-945 

1-35 
(3) 

(') 

0-893 

27-17 

(:) 

(') 

(') 

0-924 

3-70 

C) 

Per   cent    of    hitumen    soluble    in    CS,;    air 

tenix^erature           ...         

Per  cent  of  organic  matter  iosoluble 

Per  cent  ot  inorganic  matter  insoluble 

99  -99 

•01 
■00 

99-99 
•01 
•00 

99*93 

•07 
•00 

99-9S 

■05 

•00 

99-81 
•13 
■06 

99  96 
•01 
■CO 

99 '95 
■02 
•03 

99-90 
•07 
•03 

Total          (per  rent)... 

Percent  of  to'nl  bitumen  insoluble  in 86°"B. 

paraffin  naphtha 

Fixed  carbon 

Specific  viscosity,  Engler,  50°  C.           

100*00 

241 

14-2 

100  00 

ci-82 
3-36 

10000 

10-16 
5-11 

IS  2 

loo-oo 

2  21 
198 
20-2 

100-00 

16  S7 

1MI-00 

3  16 

1  is 
65-1 

100  00 

1-00 

1-77 
2-5 

100-00 
4  12 

a-82 

17  4 

1  Fluid  residual  oil. 

2  Cut-back  oil  asphalt. 

3  Fluid,  greasy. 
1  Fluid,  sticky. 

In  the  table  following  it  will  be  noted  that  in 
general  the  specimens  containing  oil  have  a  higher 
tensile  strength  than  those  without  oil. 

TENSILE     STRENGTH. 

Table  No.  III. 

Tensile  Strongth  (1  :  3  mortar,  Ottawa  sand). 

[Age  in  days.] 


Per  cent 
of  oil. 

Oil  No.  4923. 

Oil  No.  5053. 

Oil  No.  4981. 

7       28 

180 

7 

28 

180 

7 

28 

180 

256 

296 

326 

244 

331 

302 

283 

376 

312 

24 

299 

400 

449 

297 

353 

298 

259 

327 

323 

6 

287 

316 

372 

313 

334 

325 

26K 

341 

321 

10 

252 

331 

360 

304 

371 

330 

264 

329 

319 

CRUSHING     STRENGTH. 

Specimens     of     mortar     and     concrete     containing 
different   percentages   of   various   kinds   of   oils    were 


Fluid,  slightly  sticky. 

Semi-solid,  sticky. 

Slightly  granular,  more  viscous  than  original. 

Fluid,  granular  in  appearance. 

same  manner  as  untreated  concrete — a  fact  which  indi- 
cates that  the  addition  of  oil  to  the  mixture  in  small 
amounts  has  no  disintegrating  effect  on  the  cement. 

TIME   OF   SETTING  OF   PORTLAND  CEMENT. 
Table  No.  V. 
Effect  of  Oil  on  Time  of  Setting. 


Per  cent  of  oil. 

Initial  set. 

Final  set. 

II.  m 

H.  m. 

0 

1      18 

3    43 

24 

1    31 

4    66 

5 

1     :,7 

5     27 

10 

2     27 

5     57 

The  time  of  setting  is  delayed  with  the  addition  of 
oil,  as  shown  by  the  above  tests,  which  are  plotted 
on    Fig.    4.       These    results    were     obtained    with     the 
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Gillmore  needles  on  specimens  subjected  to  identical 
conditions  while  hardening.  Five  per  cent  of  oil  de- 
lays the  initial  set  by  50  per  cent,  and  the  final  set 
by  47  per  cent. 

TOUGHNESS    OK     RESISTANCE    TO    IMPACT. 

The   toughness  or   resistance  to  impact  was   tested 
on  the  Pa;ie  impact  machine  under  the  blows  of  a 


Fig.  2.— Effect    of    Oil    on    Crushing    Strength 
of   1 :  3   Mortar. 


Fig.  3.— Effect    of    Oil   on    Cri  shing    Strength 
of  Concrete. 

TABLE 

Tests  of  Oil-Moetae  and 

[Crushing  strength  is  given  in  pounds  per  square  inch. 

1:3:0  concrete  ;  13c.  to  18c, 

[Note. — Numbers  in  parentheses  in 


10-kilogramme  hammer  falling  on  a  5-kilogramme 
plunger  from  successively  increasing  heights  of  1 
centimetre.  The  height  of  the  last  blow  causing 
failure  corresponds  to  the  number  of  blows.  The  end 
of  the  plunger  in  contact  with  the  specimen  is  spheri- 
cal in  shape,  with  a  radius  of  3  centimetres.  Speci- 
mens 6 in.   in   diameter   and    Bin.   high   were    tested 


6NW 

sC 

L  y 

1 

r 

T~ 

/ 

' 

/ 

X 

t- 

u. 

0 

.»L!fi 

p  2  • 

EFFECT  Of  OIL 

1     1     lOH.I    1 

TIME  0 

PORTLAND  CEMENT 

—  |  . 

i —  0- 

PEB 

,ENT  OF  OIL 

1  HO 

4923) | 

.. 

,- 

: 

Fig.  4. — Effect   of   Oil  on   Time   of    Setting   of 
Portland    Cement. 

after  first  bedding  them  in  plaster  of  Paris  before 
mounting  on  the  anvil  of  the  machine.  The  follow- 
ing results  show  that  the  toughness  of  concrete  is 
very  little  influenced  by  the  addition  of  a  small 
amount  of  oil  to  the  mixture:  — 

Table  No.  VI. 
Numuer  of  Blows  required  to  produce  Failure. 


Per  cent  of 

oil. 

No.  49.3. 

1:3:5  concrete 

1:3:0  concrete. 

Air-cured. 

Water-cured. 

Air-cured. 

Water-cured. 

0 
1\ 

lb 
15 

IS 
15 

18 

14 

15 
33 
20 
20 
20 

15 
14 
15 
12 
13 

21 
18 
20 
21 
10 

A   view  of  the   impact  machine   with    a    specimen 
under  test  is  show  n. 

stiffness   or  modulus   of   elasticity. 

For  testing  the  effect  of  oil  on  the  stiffness  of  con- 
crete specimens  Sin.  in  diameter  and  16 in.  high  were 

No.    IV. 

Oil-Concrete  Ctlimdkes. 

AH  1 :  3  mortar  (by  weight)  except  6c.  to  18c,  6c.  to  12c, 
1:3:5  concrete  (by  volume).] 
rticate  number  of  specimens  tested.] 


Stored  in  air. 

Stored  in  water 

Per 
cet  t 

Character  of  oil. 

Mark. 

of  oil. 

28  days. 

6  months. 

1  year. 

28  days. 

6  months. 

1  year. 

0 

1,170(5) 

1,350(2) 

1,507(2) 

2,135(6) 

2.275(2) 

2,303(2) 

17 

5 

1,050(2) 

830(2) 

1,220(21 

1,715(2) 

2,100)2) 

2,210(2) 

790  1) 

— 

— 

1,320(1) 

— 

— 

895(2) 

780(2) 

880(2) 

1,290(3) 

1,615(2) 

1,700(2) 

20 

776(2) 

910(2) 

1,126(2) 

1,020(2) 

1,420(2) 

1.425(2) 

6 

915'2) 

— 

1,110(2) 

1,770(2) 

— 

2,660(2) 

830(1) 

— 

— 

2,400(2) 

— 

— 

1,216(2) 

1,275(2) 

1,670(2) 

1,775(2) 

2,410(2) 

2,475(2) 

935(2) 

1,295(2) 

1,380(2) 

1,316(2) 

1,640(2) 

1,780(2) 

6 

1,405(2) 

1,165(2) 

1,716(2) 

1,995(2) 

2,476(21 

2,700(2) 

1,070(1) 

1,7211(1) 

975(2) 

1,086(2) 

1 ,435( 1 i 

1,0711(21 

2,350(2) 

2,2i0(l) 

795(2) 

1,065(2) 

1,310(2) 

1,400(2) 

2,010(2) 

l,895(2i 

21 

5 

1,306(2) 

1,105(2) 

1,395(2) 

2,220(2i 

2,655i2) 

2,460(  1 ) 

1,170(1) 

1,760(1) 

15 

" 

1,440(2) 

1,395(2) 

1,3301 2i 

1,895(2) 

2,215(2) 

2,320(2) 

2'i 

925(2) 

1,085(2) 

1,136(2) 

1,230(2) 

1.475(2) 

•  1,630(2) 

Cut-back  o  1  asphalt  No.  4170 

1,010(2) 

910(2) 

1,315(21 

1,700(2) 

2,065(2) 

2,346!  1 ) 

980(2) 

1,005(2) 

1,610(2) 

1,680(21 

1,825(2) 

"            " 

1,055(2) 

1,170(21 

1,655(2) 

1,205(2) 

1,365(2) 

1,085(1) 

1 

8.90(2) 

1,220(2) 

1,325(2) 

1,175(2) 

1,340(2) 

1,375(1) 

0 

" 

1,0203) 

9a0(2) 

1,090(1) 

1,370(2) 

1,955(2) 

2,170(3) 

7c 

Fluid  residual  oil  No.  4923     

750(2) 

915(2) 

1,105(2) 

1,263(3) 

1.715(2) 

1,6801 3) 

711(2) 

976(2) 

1,016(21 

1,142(2) 

10 

M                      )i                      tt 

050(2) 

75f(J) 

850( 1 1 

901(3) 

1,400(2) 

1,410(3) 

it                      p| 

642(2) 

670(2) 

675(2) 

■      760(2) 

995(2) 

1,145(3) 

25 

"                      "                     " 

00.5 1 3) 

678(2) 

— 

020(3) 

1,030(2) 

1,120(2) 

li 

920(2) 

998(1) 

1,010(1) 

1  S42(Sj 

1,705(3) 

1.890(3) 

He 

n 

727(2) 

945(3) 

1)95(31 

1.250(2) 

1,830(2) 

2,410(3) 

720  2) 

822(2) 

1)121.3) 

10 

•  •                     1. 

09-1(2) 

965(2) 

!i75l  <i 

1,010(2) 

1,400(2) 

1,490(3) 

15 

C9:)I2I 

828(2) 

t8fii.1l 

1,040(2) 

1,360(21 

1,382|3) 

18c 

20 



572(2) 

639(2) 

772(2) 

904(2) 

1,116(2) 
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made.  The  deformations  under  various  loads  were 
measured  with  a  double  micrometer  screw  compresso- 
metei  oi  (foe  type  described  by  J.  M.  Porter  in  the 
"■  Proceedings  "  of  tlie  American  Society  for  Testing 
Materials,  vol.  x  .  1910.    Loads  were  applied  in  2,500-lb. 


and  5,000-lb.  increments,  and  were  released  to  5001b 
after  each  inclement  oi  5,000 lb.,  and  deformation 
readings  were  taken  I'm  permanent  set.  Typical  stress 
deformation  and  permanent  set  ruvvi'*  are  shown  in 
Fig.  5.  In  all  cases  the  initial  modulus  of  elastieitj 
was  obtained  from  the  slope  of  the  stress-strain  curve 
at  its  origin.  A  view  of  a  specimen  mounted  in  the 
testing  machine  vvitji  eotnpressometer  attaclu  i  i- 
shown. 


Testing   the   Strength   and   Elasticity   of 
Oil-mixed   Concrete. 

T.4BT.K   No.   VII. 

Initial  Modulus  of  Elasticity  (age  28  days). 


Per  cent  of 
oil. 

No.  492:;. 


1:3:5  ooncrete 


Air-cured.     Watt  r-eured. 


1 ,300,000 
l,3sn,<0O 

1,250,900 

1,700,0-10 
1,300,000 


2,550,000 
2,7'  0,000 

2. .:;.!). mi  ii  i 
3  95U.O0O 
2,5  0,000 


1:3:6  concrete. 


Air-cured.      Water-cured. 


1,30  1,000 

I,(i00,d00 
850.0  0 

1,150,000 
730,000 


2,201,000 
2,4' 0,000 
1,;00,"00 
1 ,900,000 

2  05 ",'00 


The  above  results  show  that  oil  has  little  effect  on 
the  stiffness  of  concrete.    The  increased  value  of  the 


modulus  of  elasticity  of  the  water-cured  over  the  air- 
cured    specimens   is   as   marked   in   the   oil-mixed   as 

in  the  plain  specimens.  Tests  at  one  year,  although 
not  here  recorded,  show  that  oil-mixed  concrete  gains 
as   much  in   stiffness  with  age  as  the  plain  concrete 

ABSORPTION. 

The  resistance  of  concrete  to  the  penetration  of 
moisture  is  measured  by  its  absorptive  qualities.  To 
test    the   absorption  of  oil-mixed  concrete  compared 


it    Te 


"\    Oil-mixed    Concre' 


with    plain    concrete,   cylindrical     S] miens    Gin.   in 

liai  i  tei  'in!  Gin.  high  were  dried  to  constant  weight 
in  in  i  ■  a,  alter  being  (aired  for  fifteen  days  in  air. 
They  were  then  immersed  in  water  and  weighed  from 
time  to  time.  The  results  of  these  tests  are  plotted 
:i'  6.  [1  will  he  seen  that  the  oil  ■  reatly  de- 
cree the  percentage  of  absorption;  the  cylinder 
containing  L0  per  ceni  of  oil  absorbed  1'7  per  cent 
of  water,  based  on  the  dry  weight,  while  the  cylinder 
■  in"    i il    abi  orbed   G  25   per  cent. 

I-' Lit  ML  ABILITY. 

I  o    in       ti     i      permeability,    specimens    3  in.    in 

thickness   and   Gin.    in   diameter  were   moulded   with 


Fig.  G. — Absorption    Tlst. 

a  surrounding  ring  of  1:1  mortar.  Before  testing,  the 
top  and  bottom  surfaces  were  chipped  off  in  order 
to  eliminate  the  waterproofing  effect  of  the  rich  sur- 
face layers.  Plain  1:3  mortar  at  the  age  of  twenty- 
eight  days  under  30-lb.  pressure  became  damp  after 
half  an  hour.  Under  40-lb.  pressure  the  leakage 
amounted  to  146  cubic  centimetres  after  twenty-four 
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hours'  application.  Specimens  containing  5  per  cent 
and  10  per  cent  of  oil  No.  4923  remained  perfectly 
tight  under  40-lb.  pressure. 

All  permeability  specimens  made  of  gravel  concrete 
and  containing  admixtures  of  oil  have  remained  per- 
fectly tight  under  40-lb.  pressure  per  square  inch. 
Some  of  the  plain  gravel  specimens  made  to  compare 
with  the  oil-mixed  specimens  leaked,  while  others 
remained  tight.  Broken-stone  concrete  made  with  a 
very  inferior  grade  of  crushed  gneiss  is  not  perfectly 
watertight  under  pressure  at  early  periods.  After 
storing  for  one  year,  however,  even  this  inferior  grad 
of  oil-mixed  concrete  gives  indications  of  being  much 
less  permeable  than  plain  concrete. 

BOND     TESTS. 

To  determine  the  adhesion  of  oil-mixed  concrete  to 
steel  reinforcement,  bond  tests  were  made  on  speci- 
mens mixed  in  the  proportions  of  1:2:4  and  contain- 
ing various  percentages  of  oil.  Rods  12 in.  long  were 
embedded  in  the  centre  of  cylinders  8  in.  in  diameter 
and  8  in.  long.  The  test  consisted  in  pushing  the 
rods  through  the  concrete,  and  the  point  of  failure 
was  taken  at  the  drop  of  the  scale  beam. 

Two  kinds  of  bars  were  used — plain  and  deformed. 
All  specimens  were  tested  at  twenty-eight  days,  and 
the  results  are  plotted  on  Fig.  7.  The  bond  strength 
is  decreased,  and  the  decrease  depends  directly  on 
the  quantity  of  oil  in  the  mixture.  It  is  evident  that 
the  bond  between  plain  bars  and  concrete  is  so 
seriously  affected  by  the  mixture  of  oil  that  it  would 
he  inadvisable  to  use  such  a  combination.  The  bond 
of  deformed  bars  is  not  so  seriously  affected,  but  is 
somewhat  decreased  by  the  oil  admixture. 

SUMMARY    OF     CONCLUSIONS. 

The  following  conclusions  as  to  the  effect  of  the 
oils  used  in  cement  and  concrete  may  be  drawn  from 
the  foregoing  investigations:  — 

(1)  The  tensile  strength  of  1:3  oil-mixed  mortar  is 
very  little  different  from  that  of  plain  mortar,  and 
shows  a  substantial  gain  in  strength  at  twenty-eight 
days  and  six  months  over  that  at  seven  days. 

(2)  The  times  of  initial  and  final  svt  are  delayed  by 
the  addition  of  oil  :  5  per  cent  of  oil  increases  the 
time  of  initial  set  by  50  per  cent,  and  the  time  of 
final  set  by  47  per  cent. 
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Fig.  7. — Bond   Tests. 

(3)  The  crushing  strength  of  mortar  and   com 

ised  by  the  addition  of  oil  to  the  mix.  Concrete 
with  10  per  cent  of  oil  has  75  per  cent  of  the  strength 
of  plain  concrete  at  twenty-eight  days.  At  the  age 
of  one  year  the  crushing  strength  of  1  :3  mortar  suffers 
I  .hi  Little  with  the  addition  of  oil  in  amounts  up  to 
10  i"  i  cent. 

id  The  toughness  or  resistance  to  imparl  i.- 
but  Blightly  affected  by  the  addition  of  oil  in  amounts 
up  to  about  10  per  cent. 

(5)  The  stiffness  of  oil-mixed  concrete  appear.-  to  be 
but  little  different  from  that  of  plain  concrete. 

(6)  Elasticity. — Results  of  tests   for   permanent    d 
i'ii  mat  ion    indicate   that   no   definite   law   is    followed 
by  oil-mixed  eoni 

(7)  •!'  orpHon  Oil-mixed  mortar  and  concrete  con 
tai  ting  10  per  cent  of  oil  have  very  little  absorption, 
arid  under  low  pressures  both  are  waterproof. 

zrmedhility.  -Oil-mixed  mortar  containing  10  pei 


cent  of  oil  is  absolutely  water-tight  under  pressures 
as  high  as  401b.  per  sq.  in.  Tests  indicate  that  oil- 
mixed  mortar  is  effective  as  a  waterproofing  agent 
under  low  pressures  when  plastered  on  either  side 
of  porous  concrete. 

(9)  The  bond  tests  show  the  inadvisability  of  using 
plain  bar  reinforcement  with  oil-concrete  mixtures. 
The  bond  of  deformed  bars  is  not  seriously  weakened 
by  the  addition  of  oil  in  amounts  up  to  10  per  cent. 


THE  ALLENTOWN   VIADUCT,    PENNSYLVANIA. 


A  ferro-concrete  highway  viaduct  now  being  built 
at  Allentown,  Pennsylvania,  is  described  in  a  recent 
issue  of  Engineering  News,  in  which  it  is  called  "one 
of  the  most  notable  of  the  many  large  leinforced- 
concrete  viaducts  which  are  now  being  erected "  in 
the  United  States.  Including  the  approaches,  it  is 
2,600  ft.  long,  crossing  a  wide  and  shallow  \ alley 
which  is  125  ft.  deep  at  the  deepest  part.  Several 
roads  run  through  the  valley,  two  railways,  and  a 
stream,   the   Little    Lehigh   River. 

The  roadway  is  described  as  being  "  on  a  negative 
grade  of  8  per  cent,  which  eases  off  into  a  positive 
2'6  per  cent  grade  at  the  south  approach."  There 
are  nine  arches,  each  120ft.  clear  span;  and  eight 
52|  ft.  girder  spans,  "arched  for  architectural 
effect."  The  carriageway  is  32  ft.  wide,  and  there 
are  two  side-walks,   each  6  ft.  wide. 

The  main  arch  spans  are  a  somewhat  unusual 
form  of  a  familiar  type,  a  pair  of  arch  ribs  support- 
ing spandrel  columns  on  which  the  decking  rests. 
There  are  separate  piers  for  each  arch  rib,  each  pier 
being  15  ft.  thick  by  12  ft.  9  in.  wide  (transversely). 
The  arch  ribs  are  nearly  semi-circular,  62  ft.  rise 
for  the  span  of  120  ft.  They  are  about  11  ft.  thick 
at  the  springings,  4  ft.  thick  at  the  crown,  and  8  ft. 
wide.  The  spandrel  columns  are  spaced  11  ft.  8  in. 
apart  in  the  clear,  and  each  is  2  ft.  thick  and  8  ft. 
wide,  the  full  width  of  the  arch  rib  on  which  it 
rests.  These  columns  are  carried  right  up  to  the 
deck,  but  for  the  last  16  ft.  or  so  each  is  connected 
monolithically  with  its  neighbour  on  the  other  arch 
rib,  the  pair  forming  a  kind  of  jockey  pier  standing 
on  the  arch  ribs,  the  connecting  portion  of  the  mono- 
lithic slab  being  of  the  same  thickness  as  the 
limbs  which  form  the  spandrel  columns  proper. 
Except  when  it  is  acting  as 
the  stresses  in  the  connecting 
very  great,  as  the  load  over 
of  18  ft.  between  the  main 
balanced  by  the  longitudinal  spandrel,  the  footway 
resting  on  them  and  corbelled  out  beyond  them  and 
the  parapets.  The  underside  of  this  central  connect- 
ing slab  is  a  semi-circular  arch.  The  longitudinal 
spandrel  seems,  from  the  drawings,  to  be  so  de- 
signed that  it  will  act  as  a  girder,  but  between  each 
pair  of  transverse  spandrel  arches  it  is  arched  on 
the  under  side,  so  as  to  seem  to  span  the  spaces 
between  the  jockey  piers,  this  arching  being  segment 
with  only  a  small  rise. 

Up  to  the  springings  of  the  arches  the  piers  are 
solid,  but  above  the  springings  they  are  built  simi- 
larly to  the  spandrels  as  a  hollow  pilaster,  so  that  to 
the  eye  the  pier  seems  to  be  carried  up  solid.  The 
piers  and  abutments  of  the  52-\-ft.  girder  spans  are 
cellular,  with  3-ft.  walls  longitudinally,  connected 
by  lj-ft.  trarsverse  curtain  walls  extending  just 
below  the  ground  line,  "so  that  they  may  brace 
properly  the  slender  piers  and  add  to  the  massive 
appearance    of    the    combination." 

Ideas  as  to  what  constitutes  "architectural  effect" 
are  apt  to  differ.  Maybe  there  are  some  wdio  would 
follow  the  principle  that  "Magna  ars  est  coelare 
ortem." 


a  wind  brace, 
slab  cannot  be 
the  central  gap 
ribs      is     partly 


Creosoted  Wood  Block  Paving.  —  The  Improved 
Wood  Pavement,  Company,  Limited,  40  Queen  Vic- 
toria-street, F.C..  are  engaged  in  repaving  Elgin- 
crescent,  Kensington,  with  creosoted  wood  blocks. 
The  old  creosoted  blocks  which  are  being  removed 
were  laid  twenty  years  ago. 

Wallasey's  Town  Hall. — It  is  reported,  though  not 
officially  confirmed,  that  the  Local  Government  Board 
have  given  their  sanction  to  the  building  of  the  town 
hall  in  Wallasey,  fixing  the  amount  at  £25,000  less 
than  the  estimated  cost.  It  is  stated  that  one  reason 
for  reducing  the  cost  is  in  order  that  the  proposed  tower 
may  be  retained  as  part  of  the  scheme. 
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The  Stability  of  Brick  Chimneys.* 

By   HAROLD    CANE. 


The  author  lias  recently  had  occasion  to  report 
upon  the  stability  of  several  designs  for  brick  chim- 
neys, which  have  been  submitted  to  him  for  that 
purpose,  and  the  following  paper  embodies  the  re- 
sult of  certain  investigations  which  he  carried  out 
in  connection  therewith,  and  which  it  appeared  might 
be  of  some  general  interest  in  their  bearing  en  the 
usual  form  of  building  regulations  governing  this 
subject.  The  paper  is  divided  into  four  sections:  the 
first  deals  with  the  methods  of  determining  the 
moment  of  stability  of  brick  chimney  .-hafts;  the 
second  deals  with  the  question  of  wind  pressure ;  in 
the  third  is  given  some  examples  of  existing  chimneys  ; 
and  the  last  contains  a  criticism  of  the  regulations 
under  which  chimneys  generally  have  to  be  built  in 
this  country,  with  suggested  amendments. 

The  failure  of  a  brick  chimney  is  generally  "l> 
served  to  commence  by  the 
opening  of  one  of  the  bed 
joints  on  the  windward  side 
of  the  chimney.  A  crack 
thus  begins  which  extends 
diagonally  downwards  along 
both  sides  of  the  chimney, 
tending  to  separate  it  into 
two  parts.  The  final  de- 
struction of  the  chimney 
occurs  either  by  the  hori- 
zontal shifting  of  the  upper 
portion  until  it  loses  its 
support  from  below,  or  by 
the  crushing  of  a  portion  of 
the  brickwork  at  the  lee- 
ward edge,  or  by  both 
causes  combined. 

Rankine  states  that  the 
tenacity  of  mortar  when 
fresh  is  too  small  to  be  re- 
lied on  in  practice  as  a 
means  of  resisting  tension 
in  the  joints  of  a  structure, 
so  that  a  structure  of 
masonry  or  brickwork,  re- 
quiring as  it  does  to  possess 
stability  while  the  mortar 
is  fresh,  ought  to  be  de- 
signed on  the  supposition 
that  the  joints  have  no 
appreciable  tenacity. 

It  is  therefore  necessary, 
in  order  that  the  stability 
of  a  brick  chimney  shaft 
may  be  assured,  that  the 
material      composing      the 

structure  should  only  be  subjected  to  compressive 
stress,  for  under  these  conditions  there  will  be  no 
tendency  for  the  joints  to  open  on  the  windward  side 
of  the  shaft. 

Let  the  accompanying  figure  represent  a  chimney 
of  any  section  and  let  EF  be  any  point  at  which 
it  is  required  to  determine  the  stability  of  the  chim- 
ney  shaft. 

Let  Av  =  the  area  of  a  diametrical  vertical  see'  ion  of  the 

shaft  above  the  joint  EF. 
X  =  the  vertical  distance  of  the   centre  of  Av  from 

EF. 
A  =  the  area  of  the  joint  EF. 
I  =  the  moment  of  inertia  of  the  horizontal  cross 

section  of  the  shaft  at  EF. 
C  =  the  centre  of  the  cross  section  EF. 
Y  =  distance  of  the  neutral  axis  of  the  section  EF 

from  the  extreme  fibres. 
p  =  intensity  of  wind  pressure. 
P  =  total  wind  pressure.' 
W  =  weight  of  shaft  above  EF. 
e  =  greatest  permissible  eccentricity  of  the  centre 

of  pressure  or  distance  from  the  neutral  axis 

of  the  section. 
B  =  bending  moment  of  wind  pressure  =  }>ATX. 
D  =  external  diameter  of  shaft. 
d  =  internal  diameter  of  shaft. 

*  Extracts  from  purer  rend  at  the  last  meeting  of  the  Concrete 
Institute. 


The  stresses  in  a  chimney  shaft  arise  from  two  causes  :  — 

(a)  The  weight  of  the  structure  itself  which  causes  com- 

pression ever  the  whole   of  the  cross  section,  the 

W 
intensity  ol    which  is  uniform,  and  =  — . 

(b)  The    pressure   of    the    wind,   which    causes   bending 

stresses,  these  being  compressive  on   leeward  side 

and     tensile     on     the     windward     side,     and     the 

By 
maximum  intensity  ot  these  stresses  U  ~r  ■ 

When  the  shaft  is  not  subjected  to  wind  pressure, 
and  assuming  that  the  vertical  axis  is  truly  perpen- 
dicular, the  centre  of  pressure  of  the  static  load  coin- 
rides  with  C,  the  geometrical  centre  of  the  section,  and 
the  stress  is  equally  distributed  over  the  cross  section. 
When  the  wind  pressure  is  applied  to  the  shaft  the 
centre  of  pressure  of  the  combined  static  and  wind 
pressure  loads  shifts  from  the  geometrical  centre 
towards  the  leeward  edge,  and  the  intensity  of 
compressive  stress  increases  at  the  leeward  and 
decreases  at  the  windward  edge,  and  as  the  wind 
pressure  Increases  the  eccentricity  of  the  centre 
pressure  increases  until  it  reaches  some  point  G,  when 
a  reversal  of  stress  takes  place  on  the  windward  edge. 
It  follows,  therefore,  in  order  that  the  shaft  may  be 
of  adequate  stability,  that  the  eccentricity  of  the 
centre  of  pressure  should  be  so  limited  that  no  reversal 
of  stress  will  occur,  and,  further,  that  the  most  econo- 
mical design  of  chimney  is  one  in  which  the  eccen- 
tricity of  the  centre  of  pressure  has  its  maximum 
value,  consistent  with  safety,  when  the  shaft  is  sub- 
jected to  the  maximum  wind  pressure. 

The  moment  of  W,  the  weight  of  the  shaft  multi- 
plied by  the  eccentricity  of  the  centre  of  pressure,  is 
equal  to  the  moment  of  the  wind  pressure.  Therefore, 
if  the  maximum  permissible  eccentricity  of  the  centre 
of  pressure  be  designated  e,  then,  in  order  to  satisfy 
the  conditions  of  stability,  We,  the  moment  of  stability 
of  the  chimney  shaft,  must  be  equal  to  or  greater  than 
l'X  =  B,  the  moment  of  the  wind  pressure. 

The  competent  stresses  cm  the  extreme  fibres  of  the  section 
— ,  the  direct  stress,  and  ^L  the     bending    stress;     the 


A  '  f 

sultimt  stresses  being  on   the  leeward  e 
VV        B» 


W   ,_   By 

ge,  — ■+  — "  ,and 

A  I 


Tin-   limit   of  safetj 


on    the    windward    edge    — —    — -. 
A  1 

reached  when  —    -  Si  =  O,  or  when  We  =  B,  then—^Sl- 

A  I  A      I 

From  these  two  equations  the  value  of   e   is  obtained,  which 

is  e  =    —   .  this  being  the  general  equation  for  the  maximum 

A;/ 
permissible    eccentricity    of    the  centre   of  pressure    for    a 
chimney  of  any  form  of  cross  section,  the   particular  values 
of  e  for  chimneys  of   the  usual  forms  being  as  follows  ;  — 
0-125  (D'"  +  d'2) 


Circular, 


Octagonal,  eu 


Square,  es 


D 

_0T282(D-  +  d'-) 

D 
,0-118  (D"  +  a2) 

D 


In  the  case  of  octagonal  sections  U  and  d  are 
measured  between  the  centres  of  opposite  sides. 

WIND    PRESSURE. 

The  next  point  for  consideration  is  the  maximum 
wind  pressure  which  a  chimney  shaft  should  be  de- 
signed to  withstand.  Rankine  recommends  that  a 
wind  pressure  equivalent  to  55 lb.  per  ft."  on  a  plane 
surface  should  be  assumed  in  designing  chimneys. 
Moleworth  recommends  56  lb.  per  ft.2,  which  is  the 
same  as  that  specified  in  the  Board  of  Trade  Regu- 
lations for  the  design  of  railway  bridges.  Christie, 
in  "Chimney  Design  and  Theory,"  states  that  the 
general  practice  in  the  United  States  is  to  assume  a 
maximum  wind  pressure  of  501b.  per  ft.*.  R.  Kohfahl. 
dealing  with  German  conditions,  states  that  41  lb.  per 
ft.2  should  be  considered  as  the  maximum  pressure 
for  buildings  of  ordinary  size,  and  for  high  buildings 
greater  pressures  should  be  allowed  for.  Higher  pres- 
sures than  any  of  these  have  been  observed,  and  as 
high  pressures  as  701b.,  801b.,  and  even  90  lb.  per  ft.2 
have  been  recorded  at  Bidston  Observatory.  A  a 
chimney  shaft  exposes  a  comparatively  large  surface 
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to  the  pressure  of  the  wind,  it  would  appear  safe  to 
assume  an  average  intensity  of  pressure  over  the 
whole  projected  area  of  the  shaft,  considerably  less 
than  the  highest  pressures  recorded.  On  the  other 
hand,  the  pressure  of  the  wind  increases  with  the 
height  above  the  around,  and  it  is  recorded  that  on 
the"  top  of  the  Eiffel  Tower,  303  metres  high,  wind 
pressures  have  been  observed  five  times  as  great  as 
those  observed  at  the  Central  Meteorological  Bureau, 
the  height  of  which  is  21-5  metres.  Two  series  of 
Stevenson's  experiments  show  that  within  the  limits 
of  these  experiments  the  wind  pressure  varies  roughly 
as  lii  ;  but  both  the  pressures  and  the  altitudes 
covered  by  these  experiments  are  small,  and  further 
experiments  with  greater  pressures  and  at  higher 
altitudes  might  give  somewhat  different  results. 

Two  other  considerations  in  favour  of  assuming  a 
fairly  high  value  for  the  intensity  of  the  wind  pies- 
sure!  both  of  which  are  practically  indeterminate 
when  designing  a  chimney,  are  the  variation  of  the 
vertical  axis  from  the  true  perpendicular,  and  the 
stresses  caused  by  heat  when  the  chimney  is  in  ser- 
vice. The  first  causes  bending  stresses,  which,  when 
of  the  same  sign  as  the  stresses  due  to  wind  pressure. 
decrease  the  stability  of  the  shaft;  the  intensity  of 
these  additional  stresses  cannot  be  determined  until 
the  shaft  has  been  erected  and  plumbed,  though  they 
should  not  be  of  any  considerable  magnitude  in  a 
carefully  built  chimney.  With  regard  to  the  heat 
stresses*  Ostenfeld  states  that,  during  the  storm  of 
1876,  of  a  number  of  chimneys  of  identical  dimen- 
sions only  those  were  destroyed  which  were  working 
at  the  time,  which  would  appear  to  show  that  the 
heat  stresses  materially  affect  the  stability  of  a  chim- 
ney. After  giving  due  consideration  to  the  various 
points  involved,  it  would  appear  to  be  adequate  to 
assume  a  wind  pressure  equivalent  to  50  lb.  per  ft.2 
on  a  plane  surface  for  chimneys  of  the_  usual  dimen- 
sions in  ordinary  situations,  but  for  a  chimney  of  great 
height  in  an  exposed  position  it  would  probably  be 
advisable  to  increase  this  figure,  while  for  chimneys 
of  moderate  height  erected  in  protected  situations  a 
lower  value  misrht  be  assumed. 

The  corresponding  pressures  for  the  usual  forms  of 
chimneys  are:  — 


Circular 
Octagonal 

Square    (direction    of    wind 
normal  to  diagonal) 


50x0-5   =251b.  per  ft.2 
50x0  66  =  35     „ 


50x0-6   =30 


EXAMPLES     OE     EXISTING     CHIMNEYS. 

The  author  has  calculated  the  stability  of  some 
existing  chimneys  according  to  the  foregoing  prin- 
ciples, two  series  of  calculations  being  made  for 
each  chimney,  one  giving  the  maximum  wind  pres- 
sure which  the  shaft  could  withstand  with  zero 
stress  on  the  windward  edge,  and  the  other  giving 
the  stress  on  the  windward  edge  corresponding  to 
a  wind  pressure  equal  to  50  lb.  per  ft.2  on  a  plane 
surface.  The  calculations  relating  to  one  of  the  most 
celebrated  chimneys  in  the  world,  that  of  Messrs. 
Tennant  &  Co.,  at  St.  Rollox,  show  that  in  this 
chimney  the  joint  of  least  resistance  is  225  ft.  from 
the  top,  at  which  point  the  maximum  wind  pressure 
sustainable  with  safety  is  48-21b.  per  ft.2,  while  the 
stress  with  50-lb.  pressure  would  be  341b.  per  in.2 
tension.  From  this  point  the  stability  of  the 
chimney  increases  towards  the  base,  until  at  the 
latter  point  the  corresponding  figures  are  61  lb.  per 
ft.2  and  37-8lb.  per  in.2  compression,  and  at  the 
same  point  the  intensity  of  direct  stress  is  150-31b. 
per  in.2. 

The  chimney  of  the  Union  Depot  Eailway  Com- 
pany of  St.  Louis  was  162  ft.  high,  and  the  upper 
portion  was  blown  down  in  May,  1896.  In  this 
chimney  the  joint  of  least  resistance  was  112  ft.  from 
the  top,  and  at  this  point  the  greatest  safe  wind 
-ure  was  38"6lb.  per  ft.2,  and  with  501b.  wind 
pressure  the  stress  on  the  windward  edge  was  15*9  Lb. 
per  in.2  tension. 

REGULATIONS. 

The  construction  of  brick  chimney  shafts  in  this 
country,  so  far  as  it  is  controlled  by  specific  regula- 
tions, is  regulated  by  the  provisions  of  sec.  65  of 
the  London  Building  Act,  1894,  or  by  local  by-laws 
similar  thereto,  for  the  author  found,  as  the  result 
of  inquire  Idi  ed  to  nearly  twenty  of  the  prin- 
cipal industrial  towns  in  the  country,  that  in  every 
case  h"t  one  in  which  the  local  authority  had 
adopted  by-laws  regulating  the  thicknesses  of 
chimney  walls,  minimum  diameter,  &c,  these  pro- 
visions were  similar  to  those  in  force  in  London,  but 


fortunately  in  60  per  cent  of  the  towns  concerning 
which    inquiries    were   made,   no    regulations    are    in 
force    regarding    these    points,    each    individual    case 
being  judged  on   its  merits.    It  will  be  seen,  there- 
fore, that  it  is   a  matter  of  the  first  importance  to 
determine   how   far   the   chimney   shafts   constructed 
according  to  these   regulations  conform   to   the   con- 
ditions of  stability   and  economy.    With  this  object 
in  view,  the  author  designed  a  number  of  chimney 
shafts  according  to  these  regulations,  and  calculated 
the    stability    according   to   the   foregoing    principles. 
Stated    briefly,   sec.   65   of   the   London   Building  Act. 
1894,  requires  that  the  walls  of  chimney  shafts  shall 
not  be  less  than  one  brick  thick  for  the  top  20  ft.  of 
height,    and    shall    be    increased    one    half-brick    for 
each    additional    20    ft.    measured    downwards;    that 
the    latter    shall    not    be    less    than    2|  in.    in    10  ft.    of 
height,  and  that  the  external  diameter  at  the  base 
shall   not  be   less   than   one-tenth    of   the   height   for 
square,    or    one-twelfth    of    the     height     for     circular 
chimneys.     In    regard    to    circular    chimney    shafts 
100  ft.,  156  ft.,  and  200  ft.  high,  and  of  the  respective 
minimum  diameters  and  with  walls  of  the  thickness 
required     by    the     Act,    in    none    of    them    can    the 
stability     be     considered     satisfactory,    and    in    the 
smaller  chimneys  it  is  most  inadequate,  while  in  no 
case    is   the   material   in   the    shaft   disposed   to   the 
best    advantage.     Considering   first   the    100-ft.    chim- 
ney,   the    maximum    wind   pressure    which    it   woidd 
safely   withstand   is  only   23 lb.   per   ft.2,    which   is   a 
pressure     frequently     exceeded,     while     with     50-11). 
pressure   the   windward   edge   of   the   chimney   would 
be   under   tensile   stress   to   a  height  of  about  85   ft., 
the  maximum  intensity  of  tensile  stress  being  48'41h. 
per  in.2   at   the   base,   the   corresponding  figures   for 
the  156-ft.  chimney  being  3451b.  per  ft.2  and  32'41b. 
per    in.2    tension.     The    stability    of    the    regulation 
chimney  shaft  increases  as  the  height  increases,  and 
in  the  case   of  the   200-ft.   shaft  the   maximum    safe 
wind  pressure   is  42  lb.   per   ft.2,   the   stress   on   the 
windward  edge  1391b.  per  in.2  tension,  the  joint  of 
least  resistance  being  40  ft.  from  the  ground,  but  the 
chimney   is   of   practically   equal   stability   from   the 
base  up  to  60  ft.  from  the  ground. 

The  author  has  designed  a  shaft  200  ft.  high  which 
could  at  all  joints  withstand  a  wind  pressure  equiva- 
lent to  at  least  50  lb.  per  ft.2  on  a  plane  surface 
with  zero  stress  on  the  windward  edge;  or,  in  other 
words,  the  stability  of  this  shaft  is  practically  20  per 
cent  greater  than  the  regulation  chimney  of  equal 
height  and  diameter,  and  at  the  same  time  the 
weight  is  20  per  cent  less,  so  that  a  proper  distri- 
bution of  the  material  enables  greatly  increased 
stability  to  be  obtained  by  the  use  of  considerably 
less  material   than  is  permitted  by  the  regulations. 

It  will  be  seen,  therefore,  that  a  chimney  shaft 
constructed  according  to  the  London  Building  Act, 
or  other  similar  regulations,  is  either  of  insufficient 
stability  or  excessive  weight;  while  in  many  cases 
the  weight  is  excessive  at  the  same  time  that  the 
stability  is  inadequate,  and  it  would  appear  under 
these  conditions  that  an  amendment  of  the  existing 
regulations  governing  the  construction  of  brick 
chimney  shafts  would  be  very  desirable,  and  in  the 
author's  opinion  the  regulations  should  not  specify 
either  minimum  diameters,  a  minimum  batter,  or 
minimum  thicknesses  of  walls,  but  that,  in  the  in- 
terests both  of  safety  and  economy,  it  is  necessary 
that  the  regulations  should  specify  a  wind  pressure 
which  chimneys  should  be  designed  to  withstand, 
and  that  when  subjected  to  the  specified  wind  pres- 
sure no  portion  of  any  bed  joint  should  be  under 
tensile  stress,  or  under  compressive  stress  of  greater 
than   a   specified   maximum   intensity. 


Public  Baths  for  Arbroath. — At  a  meeting  this  week 
of  a  special  committee  appointed  to  carry  out  the 
arrangements  in  connection  with  the  proposed  public 
baths  in  Arbroath,  a  report  was  submitted  by  Mr. 
James  Thomson,  city  engineer  of  Dundee,  on  the  plans 
which  were  submitted  to  him  for  adjudication.  The 
town  council  had  offered  premiums  of  £25,  £15,  and 
C10  for  the  best  three  plans  suitable  for  the  purpose, 
subject  to  the  estimated  cost  being  not  more  than 
the  money  at  the  disposal  of  the  council,  which,  apart 
from  professional  fees,  inspector's  wages,  and 
furniture,  would  be  about  £6,000.  The  first  premium 
was  awarded  to  Mr.  Hugh  Gavin,  architect,  Arbroath  ; 
second,  Mr.  David  Wishart  Galloway,  architect, 
Brechin  ;  third,  Messrs.  Wilson  and  Savage,  architects, 
98  Bedford-park,  London.  It  is  understood  that  Mr. 
Gavin's  plan   will   be  adopted  by  the  council. 
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A  Test  of  a  Refuse  Destructor  at  Smethwick. 


By  W.   NAYLOR,   f.c.s.,  assoc.m.inst.o.e. 


In  the  articles  which  have  appeared  in  the  Special 
New  Year's  Annual  Issues  of  The  Surveyor  from 
time  to  time  reference  has  heen  made  to  the  thermal 
economic  value  of  various  adjuncts  to  destructor 
plant,  boilef  house  economisers,  hot-air  feed   re  ene 


View   or   Di->tructor  Fronts    at   Smbthwick, 
showing    Furnace    Arrangements. 

rators,  and  so  forth,  and  to  the  various  claims  of 
high  or  low  chimneys,  front  or  hack  feed,  and  hand 
firing  or  automatic  stoking,  while  mechanical  clink  sr- 


View    of    Tipping    Platform,    Smethwick 
Destructor  Works. 

ing  and  similar  other  processes  and  operations  have 
been  put  forward  and  discussed. 

The  hulk  of  the  statements  made,  however,  have 
been  made  on  the  ipse  dixit  of  destructor  makers,  or 
have  been  based  on  figures  appearing  in  the  published 
tests  of  makers,  and  it  would  perhaps  be  considered 


interesting  to  present  the  result  of  a  test  made  inde- 
pendently and  in  a  purely  professional  capacity,  and. 
moreover,  made  under  rather  unusual  conditions,  in- 
asmuch as  the  plant  was  not  considered  as  being 
likely  to  yield  even  average  results. 

The  plant  tested  was  that  belonging  to  the  Smeth- 
wick Corporation,  and  consisted  of  six  cells,  Messrs. 
Meldrum's  patent  top  feed  type,  each  cell  having  a 
grate  area  of  35  sq.  ft.  (150  sq.  ft.  in  all),  and  one  Lan- 
cashire boiler,  30  ft.  by  8  ft.,  with  two  furnace  tubes. 
3  ft.    diameter,  fed  from  the  combustion  chambers. 

A  block  plan  of  the  arrangement  is  shown  herewith, 
the  cells  being  denoted  by  letters  A,  combustion 
chamber  B,  boiler  C,  feeding  or  tipping  platform  tor 
the  refuse  D.  The  set  of  regenerators  shown  in  dotted 
lines  were  not  in  operation  at  the  time  the  test  was 
made;  in  fact  they  have  been  taken  out  altogether 
on  account  of  difficulties  with  ground  water  in  the 
foundations. 

Not  only  were  the  regenerators,  therefore,  out  of 
action,  but  the  arrangements  for  the  consumption  of 
the  whole  of  the  steam  generated  in  the  boiler  in  the 


Generating    Set    driven    by    Steam    from    Boiler 
attached    to    smethwick    destructor. 

course  of  its  ordinary  duty  were  wholly  inadequate, 
for  at  present  there  is  no  outlet  for  the  full  .-  upply  of 
steam  which  the  plant  produces. 

Such  steam  as  could  be  utilised  was  absorbed  by 
an  electrical  generating  set,  and  the  various  small 
engines  in  connection  with  the  destructor  works;  in 
addition  there  is  a  steam  pipe  connection  with  a 
private  manufactory  outside  the  destructor  works 
altogether,  this  manufactory  being  supplied,  at  an 
agreed  price,  with  steam  for  power  purposes. 

Notwithstanding  this, the  total  consumption  of  steam 
during  the  test  was  below  the  capacity  of  the  boiler 
and  furnaces,  the  safety  valve  being  at  the  blow-off 
during  a  very  considerable  portion  of  the  six  hours, 
and  no  conclusions,  therefore,  can  be  drawn  either 
as  to  the  efficiency  of  the  boiler,  or  the  actual  evapora- 
tive efficiency  of  the  combustion  plant  cells,  combus- 
tion chamber  and  appurtenances. 

But  this  condition  of  affairs  was  known  before  the 
test  was  decided  upon,  and  its  real  object  was  to 
observe: — 

(1)  The  rate  at  which  ordinary  domestic  refuse, 
such  as  is  collected  in  an  average  industrial  town 
like  Smethwick,  can  be  combusted  by  means  of  cold- 
air  feed,  with  an  otherwise  modern  plant. 

E* 
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(2)  Whether  in  actual  practice  the  benefit  derivable 
from  the  use  of  regenerators  and  hot-air  feed  is  strik- 
ingly noticeable — that  is  to  say,  whether  the  tempera- 
tures in  the  combustion  chambers  are  sufficiently  high 
and  the  withdrawn  clinkers  free  or  otherwise  from 
combustible  matter. 

(3)  Whether  a  uniform  and  steady  rate  of  working- 
can  be  maintained  with  freedom  from  unburnt  gases 
in  the  main  flue. 

As  the  refuse  was  fed  into  the  cells,  the  furnacemen 
threw  about  a  dozen  shovels  full  from  each  cartload 


between  ashes,  vegetable  offal,  paper,  and  distinctly 
inert  or  inorganic  matter  such  as  earthenware  and 
metallic  fragments  differed  not  only  in  every  load, 
but  in  every  portion  of  a  load.  To  obtain  the  calorific 
value  by  sampling  was  therefore  impossible,  and  in- 
deed wherever  this  is  attempted  in  a  destructor  test 
it  certainly  should  be  checked  and  supplemented  by 
a  calculation  of  the  calorific  value  based  on  the  ratio 
of  C02  and  a  moisture  in  the  flue  gases  throughout 
the  whole  period. 
This  is  easily  done  by  arranging  for  calcium  chloride 


F/i^e  Gay 

ipO'rKf  point. 


ASc-a/e    of   Feet 
Plan. 

Smethwick   Corporation    Kefuse  Destructor    Plant. 


into  receptacles  provided,  with  the  intention  of  ob- 
taining a  representative  sample  of  the  refuse  over 
the  six  houi 

It  was  the  writer's  intention  also  to  have  this  mass 
ground  up  finely  for  the  purpose  of  estimating  the 
calorific  value  This,  however,  was  discarded  as 
being  altogethei  useless,  for  the  refuse  was  of  such 
a  conglomerate  character  that  there  could  be  no  simi- 
larity  between   any   two   "dippings."       The   relation 


and  caustic  potash  tubes  to  be  fixed,  independently  of 
the  flue-gas  examination  at  the  usual  intervals,  and 
fed  with  a  branch  pipe  off  the  main  flue.  The  ratio 
of  moisture  to  C02  being  ascertained,  the  calculation 
is  practically  reliable,  inasmuch  as  the  weight  of 
moisture  and  combustible  content  of  the  refuse  is 
the  total  weight  of  matter  burnt,  less  the  weight  of 
clinker  and  flue  ash.  And  since  the  combustible 
content  may  be  entered  up  as  carbon,  having  now  the 
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total  weight  of  carbon  and  moisture  together  and 
also  the  ratio  of  one  to  the  other,  the  separate  weights 
of  each  can  be  obtained.  But  as  on  this  occasion  no 
arrangements  had  been  made  for  the  separate  estima- 
tion of  steam  consumed  by  the  jets,  the  calorific  value 
of  the  refuse  cannot  be  presented,  nor  can  any  more 
be  said  than  that  it  was  certainly  not  specially 
selected  "  good,"  neither  was  it  to  be  classed  as  bad. 

The  cold-air  feed  was  induced  by  the  steam  jets 
along  the  conduit  shown  at  E,  and  the  temperatures  of 
the  combustion  chambers  ascertained  by  means  of 
Watkin's  Patent  Heat  Recorders  from  apertures 
specially  provided  at  F. 

Owing  to  the  by-pass  from  the  combustion  chambers 
being  in  operation  and  cold  air  being  also  admitted  for 
the  purpose  of  flue  cooling  at  the  point  G,  the  flue  gases 
were  sampled  on  their  passage  to  the  main  flue  at 
H,  but  as  they  had  traversed  neither  economisers 
nor  regenerators,  their  composition  only  was  noted 
and  temperature  ignored.  The  composition  was  found 
to  be  very  satisfactory  —  the  maximum  CO,  being 
149  per  cent  and  the  minimum  105  per  cent.  The 
mean  between  these  two  figures,  however,  must  not 


rators  were  in  operation  and  supplying  air-feed  at  an 
average  temperature  of  765  degs.  Fahr.,  the  average 
temperature  of  the  combustion  chambers  was  2,093 
degs.  Fahr.,  and  the  refuse  burnt  6441b.  per  sq.ft. 
of  grate  area. 

For  the  heavy  working  of  the  furnaces  as  detailed 
above  only  the  usual  number  of  workmen  were  em- 
ployed—two furnacemen  and  one  charger.  The  wages 
paid  are:  First  furnaceman,  7Jd.  per  hour;  second 
furnaceman,  7Jd.  per  hour;  charger,  6Jd.  per  hour.  A 
cleaner-down  or  general  labourer  is  also  employed 
about  the  works  all  the  year  round  at  a  wage  of  26s. 
per  week,  and  if  his  wages  were  added  to  the  above, 
the  cost  per  ton  for  charging  and  clinkering  is 
5s.  8d.,  or  if  the  manager's  wages  be  included, 
between  8d.  and  9d.  In  the  latter  case,  however, 
some  allowance  ought  to  be  made  for  the  time  devoted 
by  the  manager  to  the  electrical  plant,  and  plant 
which  returns  revenue. 

The  amount  which  the  borough  engineer— to  whom 
my  thanks  are  due  for  assistance  and  facilities 
courteously  afforded  in  connection  with  this  test- 
informs  me  is  paid  annually  for  interest  and  sinking 


Test  ok  Smethwick  Refuse  Destructor  Plant. 
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Type  of  Plant    ... 


Class  of  Eefuse  ... 


Gas  Analysis 


Steam  Pressure... 


Meklrum's  Patent  Simplex  Top  Feed  Eefuse  Destructor- 
No.  of  cells  (area  150  sq.  ft.)      

Type  of  boiler  30' x  8' Lancashire        

Heating  surface  

Duration  of  test     

Time  of  test  from 

Household  Befnse — 
Weight  of  refuse  destroyed  (28  tons,  11  cwt.,  1  or.) 

,,  *   ,,      per  hour  

•>  ■>      consumed  per  sq.  ft.  of  grate  area  per  hour.. 

Kesidual  clinker  (9tons,  14  cwt.,  1  qr.)         

Proportion  of  clinker  by  weight         

Ashpit  pressure  (average)  

Total  water  evaporated  during  test       

,,  ,,  per  hour  

,,  ,,  „   sq.  ft.  of  heating  surface  per  hour 

,,  ,,  ,i  lb.  of  refuse  actual      

„  „  from  and  at  212°  F 

Chimney  pull  at  base  (average)     

CO., 


Combustiou  chamber  temperature 
Feed  water  temperature,  in  tank  . . . 


Steam  pressure  (average) 


Six 

Lancashire" 

1,046  sq.  ft. 

6  hours 

11  a.m.  to  6  p.m. 

63,980  lb. 
10,603-33  lb. 
71-085  lb. 
21,756  lb. 
34-00% 
1-40  in. 

49,56i  lb. 
8,280-33  lb. 
789  lb. 
•7746  lb. 
•92  lb. 
lin. 

Max.  14-93 


2174°  F. 
68°'48  F. 


122-12  lb.  absolute 


Note. — By -pass  damper  from  combustion  chamber  was  open  during  the  whole  of  the  test,  the  boiler  safety  valve  also  blowing  off 

during  the  greater  portion  of  the  time. 


be  accepted  as  the  average,  for  the  bulk  of  the  read- 
ings approached  14  per  cent ;  nevertheless,  as  they  were 
only  "Orsat"  intermittent  estimations  and  not  taken 
by  a  continuous  recorder,  the  true  average  is  not  de- 
ducible. 

It  will  be  noticed  from  the  table  that  the  ashpit 
pressures,  P49,  were  not  unusually  high  for  the  rate  at 
which  the  furnaces  were  being  worked,  and  the  pull 
at  the  chimney  base  was  good — 1  in.  of  water. 

The  main  items  to  be  observed,  however,  are :  (1) 
The  refuse  burnt;  (2)  combustion  chamber  tempera- 
tures. Here,  in  spite  of  cold-air  feed  and  cold-water 
feed,  the  results  compare  favourably  with  the  best 
destructor  practice. 

Care  was  taken  that  no  clinker  should  be  withdrawn 
partially  burnt,  and  that  the  ashpit  pressures  should 
be  such  as  would  not  drive  over  into  the  combustion 
chambers  and  flues  the  lighter  particles  of  refuse. 
The  test  was  therefore  not  open  to  charges  either  of 
"  shifting  "  instead  of  burning,  or  "  withdrawing  " 
instead  of  burning. 

The  temperature  of  the  combustion  chambers  was 
easily  2,174  degs.  Fahr.,  causing  to  "  run "  the  low 
carbon  steel  rods  by  means  of  which  the  recorders 
were  inserted,  and  this  temperature  was  well  main- 
tained. The  amount  of  refuse  burnt,  too,  it  will  be 
seen,  was  at  the  rate  of  71  lb.  per  sq.  ft.  of  grate  area 
per  hour ;  indeed, to  burn  at  a  much  greater  rate  would 
necessitate  either  additional  stokers  or  a  resort  to 
mechanical  methods  of  stoking. 

It  becomes  fairly  plain,  therefore,  that  the  cost  of 
regenerators  is  a  point  worthy  of  consideration,  and 
that  the  question  of  whether  the  preheating  of  air- 
feed  by  means  of  "  built-in  "  conduits  is  also  worthy 
of  special  consideration. 

In  the  table  of  figures  presented  fromatest  made  soon 
after  the  works  were  installed,  and  when  the  regene- 


W.  Natlor,  a.m.i.c.e  .,  F.C.8. 

J.  Haslam  Walker,  m.sc.  (Vict.). 

fund,  including  building,  machinery,  boiler,  &c,  is 
£840,  a  sum  which  amounts  to  about  8Jd.  per  ton 
on  the  foregoing  figures. 


Town  -  Planning  Schemes.  —  Four  town  -  planning 
schemes,  relating  to  Stockport  (Lancashire),  Prestwich 
(Lancashire),  Bidston  (Cheshire),  and  Prenton 
(Cheshire),  and  covering  an  area  of  10,000  acres,  have 
have  been  authorised  by  the  Local  Government  Board. 

Clydebank  Water  Filtration.— The  Clydebank  and 
District  Water  Trust  have  decided  to  filter  the  whole 
of  the  water  supply  and  to  accept  the  offer  of  the 
Paterson  Engineering  Company  for  the  installation  of 
mechanical  filters  at  a  cost  of  £9,750,  which  includes 
the  cost  of  chemicals  during  the  first  year  of  the 
operation  of  the  filters. 

Gloucestershire  Roads.  — During  the  year  ended 
March  31st  last,  the  expenditure  on  the  main  roads 
in  the  County  of  Gloucestershire,  Mr.  E.  S.  Sinnott, 
m.inst.c.e.,  the  county  surveyor,  states  in  his  annual 
report,  amounted  to  £108,802.  The  total  outlay  in 
connection  with  the  rural  roads  during  the  same 
period  was  £96,420  —  an  average  of  £92  19s.  7d.  per 
mile,  inclusive  of  salaries,  improvements,  bridges  and 
footways.  The  county  council  now  possess  nineteen 
steam  rollers  and  one  motor  roller,  the  oldest  machine 
having  been  purchased  in  1890,  and  the  newest  this 
year.  During  the  present  year  it  is  proposed  to 
purchase  four  new  scarifiers.  Stone  required  for 
1913-14  is  as  follows:  Granite  or  basalt,  54,931  tons; 
tarred  granite  or  basalt.7,187  tons ;  carboniferous  lime- 
stone, 36,539  tons ;  "  tarred  limestone,  2,902  tons ; 
oolitic  limestone,  3,800  tons;  slag,  3,714  tons;  Tarmac, 
7,700  tons;  Naishcombe  quartzite,  3,800  tons;  tarred 
Naishcombe  quartzite,  850  tons;  land  stone,  80  tons; 
total,  121,503  tons. 
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Staines  Joint  Isolation  Hospital, 

NEW   BUILDINGS  TO   SERVE   FOUR   DISTRICTS. 


Yesterday  afternoon  witnessed  the  opening  of  a 
hospital  which  lias  been  erected  to  serve  the  Staines 
registration  area,  comprising  the  rural  district  of 
Staines  and  the  urban  districts  of  Staines,  Sunbury 
and  Feltham  for  the  isolation  of  infectious  diseases 
other  than  smallpox.  The  need  for  isolation  accom- 
modation has  repeatedly  been  referred  to  by  the 
medical  officers  of  health  for  the  various  constituent 
districts,  the  complaint  being  that,  owing  to  the 
absence  of  any  means  of  isolation  in  many  small 
houses,  secondary  cases  easily  traceable  to  the  first 
outbreak  were  continually  recurring.  This  absence  of 
means  of  isolation  was  also  specially  commented  upon 
by  Dr.  Blaxall,  a  medical  inspector  of  the  Local 
Government  Board,  in  1891,  and  again  by  Mr.  C.  J. 
Huddart,  an  assistant  inspector  of  the  Local  Govern- 
ment Board,  in  his  report  to  that  authority  after  an 
extended  visit  to  the  district  in  1903  and  1905. 

The  site  of  the  new  hospital  is  situate  at  West  Bed- 
font,  in  the  parish  of  Stanwell,  and  is  as  nearly  as 
possible  in  the  centre  of  the  Staines  registration  dis- 
trict. It  is  practically  4  acres  in  extent,  the  remain- 
ing 3  acres  being  reserved  for  possible  extensions  in 


the  main  entrance,  while  an  enclosed  yard  screens 
the  scullery,  coals,  &c.  Accommodation  is  provided 
on  this  floor  for  a  servants'  sitting-room,  which  can 
be  used  as  a  kitchen  when  the  hospital  is  not  fully 
occupied,  a  nurses'  dining-room,  the  matron's  sitting- 
room  and  reception-room  adjoining.  At  the  western 
end  of  the  corridor  is  a  service  door  and  hatch  for 
convenience  in  approaching  the  matron's  room  or 
the  doctor's  dispensary. 

On  the  north  wall  is  the  doctor's  dispensary  and 
consulting  room,  nurses'  workroom,  pantries,  stores, 
lavatories  and  water-closets.  A  special  service  door 
is  provided  in  the  kitchen  for  serving  meals,  &c,  for 
the  wards. 

LODGE    AND    DISCHARGING     WARDS. 

The  lodge,  &c,  is  built  in  crimson  facings  to  plinth 
height,  and  above  in  selected  stocks.  The  whole  of 
the  walls  above  plinth  are  cement  rendered  and 
shingle  cast.  The  roof  is  similar  in  construction  to 
the  administration  block.  The  accommodation  pro- 
vided in  the  lodge  is  a  living-room,  bedroom,  scullery, 
pantry  and  general  conveniences. 

At  the  rear  of  the  lodge  are  the  discharging  wards, 


' 


the  future.  The  soil  is  a  somewhat  heavy  loam  upon 
a  bed  of  fine  sand  and  gravel.  It  is  one  of  the  driest 
positions  in  the  neighbourhood,  the  subsoil  water 
level  in  summer  time  being  some  16  ft.  down,  while 
in  winter  it  is  still  some  7  ft.  to  8  ft.  below  the  surface. 
The  hospital  consists  of  six  buildings,  comprising 
administration  block,  lodge  and  discharging  wards, 
laundry  and  disinfecting  block,  scarlet  fever  pavilion, 
diphtheria  pavilion  and  observation  block. 

ADMINISTRATION    BLOCK. 

This  block  is  built  in  crimson  facing  bricks  up  to 
the  stringing  courses  under  the  first  floor,  and  backed 
with  selected  stocks.  The  whole  of  the  rest  of  the 
walls  are  in  selected  stocks,  except  partitions  upon 
the  upper  floors,  which  arc  in  "  Mack."  The  whole 
of  the  exterior  above  the  stringing  course  is  cement 
rendered  and  shingle  cast. 

The  roofs  are  close  boarded,  felted  with  i-p'y  Congo 
rool  felting,  and  covered  with  sand-feced  crimson  tiles. 
The  ridges  throughout  are   in   7-lb.   lead. 

Accommodation  is  provided  for  two  large  bedrooms, 
partly  contained  in  the  roof,  and  a  large  boxroom 
pare  bedroom  upon  the  second  floor.  The  large 
spare  spaces  in  the  roof  have  been  utilised  as  tank 
room.-,  boxroom-.  and  storage  places.  On  the  first 
floor  there  are  ten  bedrooms,  the  greater  portion  of 
which  are  arranged  as  -ingle  rooms  to  permit  of 
irate  accommodation  for  each  nurse.  Two  bath- 
rooms and  one  wrater-closet  are  also  provided  on  this 
floor. 

On  the  ground  floor  the  tradesmen's  entrance  is 
provided  at  the  kitchen  lobby,  as  near  as  possible  to 


consisting    of    undressing    room,    bath    and    dressing 
room. 

LAUNDRY     AND    DISINFECTING     BLOCK. 

This  block  consists  of  a  washhouse  and  ironing 
room,  a  disinfecting  station,  with  infected  and  dis- 
infected entrances,  a  mortuary,  ambulance  shed  and 
large  coal  store. 

The  disinfecting  chamber  is  fitted  with  one  of 
Messrs.  Manlove,  Alliott  &  Co.'s  L.  O.  steam  disin- 
fectors  connected  to  a  6-h.p.  boiler.  The  fittings  in 
the  mortuary  were  supplied  by  Messrs.  Doulton  &  Co. 

SCARLET    FEVER    AND     DIPHTHERIA    PAVILIONS. 

These  two  pavilions  are  alike  in  design  and  finish. 
The  accommodation  consists  of  a  female  ward  on 
the  left  of  the  entrance  with  eight  beds,  and  a  male 
ward  on  the  right  with  six  beds.  A  single  private 
male  and  female  ward  is  provided  in  each  pavilion, 
which  makes  a  provision  of  thirty-two  beds  in  all. 

Each  bed  stands  in  a  cube  of  12  ft.  by  13  ft.  and 
13  ft.  high,  being  the  Local  Government  Board's  regu- 
lation  space  of  2,000  cub.   ft.  per  bed. 

To  each  ward  are  annexes  providing  lavatory  accom- 
modation, &c,  while  the  centre  is  occupied  by  the 
nurses'  duty  room,  entrance  hall,  bathroom  and  linen 
store.  Over  the  hall  and  nurses'  duty  room  is  a 
large  room  which  can  be  made  to  serve  all  sorts  of 
purposes. 

The   hospital   fittings,   baths,   &c,   are  supplied  by 

i  -  Doulton  &  Co.  The  hot-water  service  in  the 
annexe.-  19  supplied  and  fitted  by  Messrs.  Ewart  & 
Sons.  The  heating  and  ventilating  is  by  Messrs.  E.  H. 
Shorland  &  Brother. 


\1a\  28,  1913. 
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OBSERVATION    BLOCK. 

The  external  design  of  this  building  follows  that 
of  the  last  two,  and  provides  for  four  beds  on  the 
cubicle  system,  with  a  central  nurses'  duty  room.  A 
deep  verandah  is  provided  to  this  building  facing  to 
the  south-east,  and  the  necessary  offices  are  provided. 

Th< neral  detail  of  finish  follows  that  of  the  other 

pavilions,  and   need  nut  be  repeated  here. 

GENERALLY. 

The  whole  of  the  buildings  are  provided  with  an 
intercommunicating  telephone  service,  all  passing 
through  the  matron's  room.  The  matron's  room  is 
also  connected  up  to  the  main  trunk  telephone  ser- 
vice. 

It  may  be  noticed  that  the  accommodation  pro- 
vided does  not  equal  the  requirement  of  the  Local 
Government  Board — viz.,  one  bed  per  thousand  of 
population  — but  the  board  here  made  a  small  c ses- 
sion to  the  committee,  or  the  wards  would  have  had 
to  provide  for  six  more  beds,  with  additional  accom 
modation   in   the   administration  block. 

DRAINAGE. 

The  sewage  from  the  hospital  will  be  treated  at 
the  outfall  works  of  the  urban  council.  There  is  a 
main  sewer  on  each  side  of  the  sunk  garden  in  the 
hospital  grounds,  picking  up  the  lateral  drains  from 
each  block  of  buildings.  These  sewers  join  at  a  man- 
hole close  to  the  laundry,  and  thence  gravitate  to 
two  100-gallon  ejectors  fixed  at  the  rear  of  the  rural 
council's  depot.  These  ejectors  lift  the  sewage,  as 
well  as  that  from  the  union  workhouse,  on  to  the 
outfall  works.  At  the  head  of  each  main  drain  is 
a  6-in.  ventilating  shaft  and  a  200-gallon  Hushing 
tank,  fitted  with  an  Adams  automatic  discharge 
syphon,  which  can  be  timed  to  flush  Hie  sewers  sulli- 
ciently  as  often  as  required.  The  whole  oi  the  sewers 
are  laid  with  easily  self-cleansing  gradients.  Each 
block  of  buildings  is  separately  trapped  from  the  main 
sewer,  and  is  provided  with  its  own  system  of  ven- 
tilation. The  down  spouts  from  the  eaves  of  the 
buildings  for  the  most  part  discharge  into  100-gallon 
dry  brick  soakaways,  except  those  to  the  laundry  and 
administration  block  roofs.  These  discharge  into 
a  system  of  drains  which  communicate  with  large 
underground  storage  tanks. 

COST    OF    THE    WORKS. 

The  total  cost  of  the  works,  including  buildings, 
fittings,  sewers,  roads,  fences,  laying  out  of  grounds 
and  furnishing,  has  been  practically  £16,400.  A  loan 
has  been  obtained  for  this  amount,  and  is  repayable 
in  twenty-eight  years. 

Mr.  G.  W.  Manning,  lic.r.i.b.a..  surveyor  to  the 
Staines  Rural  District  Council,  is  the  architect  of 
the  buildings. 


CORRESPONDENCE. 

For  every  ill  beneath  the  sun 
There  is  some  remedy  or  none  ; 
If  there  be  one,  resolve  to  find,  it : 
//  not,  submit,  and  never  mind  it. 
—  Anon., 


LICHTNINC    CONDUCTORS. 

To  the  Editor  of  The  Surveyor. 

Sir, — It  is  quite  true  that  lightning  conductors 
are  very  frequently  left  after  installation  for  long 
periods  without  inspection  and  test,  and  get  so  far 
out  of  order  as  to  be  practically  useless.  So-called 
failures  of  lightning  conductors — of  which  there  are. 
on  the  average,  less  than  a  dozen  cases  out  of  300 
to  400  buildings  damaged  by  lightning  every  year 
in  this  country — are  as  often  due  to  neglect  to  keep 
the  conductors  in  order  as  to  want  of  expert  know- 
ledge in  their  application.  But  periodical  inspec- 
tion is  not  such  a  rarity  as  your  note  in  last  week's 
issue  appears  to  imply.  Besides  annual  testing  of 
those  on  St.  Paul's  Cathedral  and  many  other  im- 
portant buildings,  I  have  to  test  conductors  on  the 
London  County  Council  schools  (about  600)  every 
five  years,  and  the  churches  in  the  Gloucester 
diocese  (about  400)  every  three  years.  I  have  also  a 
large  number  of  other  installations  to  inspect  at 
intervals  ranging  from  two  to  seven  years,  and  I 
think  public  opinion  is  at  last  realising  the  necessity 
of  this  precaution. 

The  suggestions  in  Mr.  Ernest  J.  Berg's  paper 
before  the  Illinois  Electric  Association  may  possibly 
be  appropriate  to  conditions  existing  in  that  State, 
though  I  doubt  it,  but  they  are  certainly  not  applic- 
able here.    Far  from  the  network  of  overhead  wires 


affording  ample  protection,  it  is  a  fact  that  more 
cases  of  damage  by  lightning  occur  in  towns  than 
in  rural  districts,  area  for  area.  In  a  chart  I  am 
compiling,  by  marking  the  positions  of  lightning 
accidents,  every  town  in  England  of  any  importance 
is  clearly  indicated  by  the  numerous  cases  of  damage 
by  lightning  that  have  occurred  in  it. 

Mr.  Berg's  suggestion  that  a  building  100  It.  by 
50  ft.  would  require  six  rods  is  merely  an  arbitrary 
assertion  of  no  value,  for  a  structure  of  this  size 
might  have  one  or  thirty  points  liable  to  be  struck. 
and  each  would  require  to  he  protected  ;  it  depends 
on  the  configuration  of  the  building. 

Galvanised  iron  conductors  may  possibly  prove 
effective  in  Mr.  Berg's  district,  though  Prof .  McAdie, 
one  of  the  highest  authorities  in  the  United  States, 
advocates  copper,  and  has  attributed  failures  to  the 
use  of  iron  ;  but  experience  has  shown  that  in  our 
climate  iron  conductors,  even  if  galvanised,  are  not 
sufficiently  durable,  and.  far  from  being  cheaper, 
they  are  much  more  costly  than  copper  ones.  The 
advantages  claimed  for  iron  are  merely  theoretical 
ones  that  will  not  stand  the  test  of  experience  or 
even  of  experiment. 

The  suggestions  as  regards  grounding  of  rods  (or 
"  earthing "  them,  as  we  call  it)  are  more  remark- 
able than  reliable.  All  experts  are  agreed  that  the 
earth  connection  of  a  lightning  conductor  should 
have  a  low  resistance.  This  can  be  obtained  only 
by  a  considerable  area  of  metal  surface  in  contact 
with  moist  earth.  Gas  and  water  mains,  having  a 
very  large  extent  of  surface  contact,  afford  the  low-esl 
possible  resistance,  and  the  pipes  that  lead  from 
them  into  the  buildings  are  therefore  dangerous 
rivals  to  the  lightning  conductor,  which  must  have 
a.  very  much  lower  resistance  when  the  building  is 
so  served  than  would  be  necessary  if  it  were  not.  It 
is  therefore  not  possible  lo  fix  a  maximum  resist- 
ance applicable  to  all  cases,  but  one  can  say  defi- 
u:tel\  that  in  no  case  would  "driving  a  gal- 
vanised-iron  gaspipe  a  few  feet  into  the  ground  " 
give  a  sufficiently  low  resistance,  and  I  do  not  think 
a  man  with  practical  experience  would  have  made 
such  a  suggestion. 

In  this  country  we  generally  make  earth  connec- 
tions with  copper  plates  3  ft.  square,  hut  sometimes 
have  to  use  much  larger  ones;  or  we  connect  to  water 
mains,  though  this  should  only  he  done  under  ex- 
pert advice,  as  it  is  possible  that  difficult  complica- 
tions might  be  introduced. — Yours,   &c, 


!J1   Leadenhall-street, 
London,  E  C. 
May   i').    i!ii.;. 


Alfred   Haxij^ 


ROADS  IN  THE  MALAY  STATES. 

To  the  Editor  of  The  Surveyor. 

Sir, — I  should  be  obliged  if,  either  by  direct  com- 
munication or  through  the  medium  of  your  paper,  any 
of  your  readers  could  give  me  some  reliable  informa- 
tion regarding  the  type  of  road  surface  one  should 
adopt  to  deal  with — (1)  Motor  traffic  ;  (2)  case  of  erosion 
of  surface  by  excessive  rainfall  ;  if  tarred  surfaces  are 
commended,  give  some  types  used  and  data  regarding 
them. — Yours,  &c, 

Farquhar    Taxt,  ASSOC. m.inst.c.e.,  m.i.m.e. 

Public  Works  Department, 
Taiping,   Perak, 

Federated  Malay  States. 
April  20,   1913. 

[We  responded,  by  direct  communication,  to  Mr. 
Tait's  request,  and  should  be  glad  if  readers  could 
favour  us  with  additional  suggestions  to  meet  his 
query. — Ed.  The  Surveyor.] 


Public  Health  Law — This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the 
ground  sufficiently  for  its  purpose,  including  such 
matters  as  highways,  but  omitting  rating,  elections, 
&c.  For  students  it  should  be  of  assistance  in  pre- 
paring for  examinations  in  Public  Health  Law, 
while  the  practitioner  will  find  its  arrangements  well 
suited  for  easy  reference. — The  Law  Times. 

*  A  Manual  for  Municipal  and  County  Engineers  and  Surveyors,  Town 
Clerks,  Clerks  to  District  Councils,  and  other  officers  and  members  of 
local  authorities.  By  S.  G.  Turner,  of  the  Middle  Temple,  Barrister-at- 
Law,  i.B.i.o.i.,  4c,    London  :  St.  Bride's  Press,  Ltd.    Price  10s.  6d. 
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Assistants'  and  Students'  Section. 

Conducted   bt   SYDNEY   G.   TURNER,   assoc.m.inst.c*. 


Al\  communications  in  regard  to  this  paae  must  he  addressed  to  The 
Editor  St  Bride's  House,  24  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  6,  marked  " Assistant*'  Section"  in  the  to,,  l«/t-ftand  corner. 
Correspcmdeiu*  are  inmted    to  sufrwit    ouestvww  /or  consideration    and 

QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

324  Oil  Engines.-  Assuming  two  engines  of  equal 
horse-power  (4-h.p.),  one  an  oil  engine  and  the  other 
a  petrol  what  would  be  the  approximate  cost  toi 
running  each  engine  for  fuel  and  repairs  ?  How 
would  the  costs  compare  with  each  other,  including 
first  outlay  and  oil,  repairs,  &c.  ?  In  regard  to  effi- 
dencv  winch  engine  would  be  the  more  efficient  from 
an  economic  standpoint?    ("Gnffo.   ) 

325  Air  Compressors.-How  is  the  size  of  an  air 
reefer  calculated  in  connection  with  an  air  com- 
nressor'    Of   what   thickness  of   metal   would   it    be 

ade    fU)  of  cast  iron,  (2)  wrought  »on    aMunnng  it 
had  to  withstand  a  pressure  of  from  15 lb .to  401b 
Give     any     farther      particulars      regarding      same. 

(  aW^Reinforced-Concrete  Bridge  °f  ^"--^ow  * 
suUable  design  m  reinforced  concrete .*£££* 
single  slab  or  slab  and  beams,  ox ^a  decking^ 
carry   a   roadway   over   a  budge,    span   m    , 


answers  to  the  questions  which  appear.  For  the  contributions  considered 
to  be  the  most  meritorious,  one  or  more  premiums  in  bookt  will  be 
awarded  monthly.  Diagrams  must  be  drawn  to  scale  on  »=/.u,ate  sheets, 
ready  for  reproduction. 


REPLIES  TO  QUESTIONS. 
321.  Paving. — What  is  the  correct  method  of  set- 
ting out  a  paved  road  ?  Show  how  to  work  out  the 
heights  and  cross-fall  for  a  road  54  ft.  wide,  to  be 
paved  with  a  camber  of  1  in  48  (channels  each  side 
are  level).     (P.  G.,  Chichester) 

The  following  additional  reply  to  this  question  has 
been  received  since  our  last  issue:  — 

The  best  form  of  cross-section  for  a  paved  carriage- 
way is  one  approximating  to  a  hyperbola.  This 
form  of  cross-section  has  a  decided  advantage  over 
the  segment  of  a  circle  often  adopted,  in  which  the 
breasting  is  unnecessarily  inclined.  The  method  of 
obtaining  the  cross  fall  is  as  follows:  — 

Let  a  =  horizontal  distance  from  vertex  to  channel  in 
feet. 
h  =  height  of  vertex  above  channel  in  feet, 
to  =  width  between  channels  in  feet. 
Camber  =  1  in  48 


O  tn  —  cO 


Section. 
97ft  cover  9 in.  macadam;  brickwork  abutments. 
Show  the  calculations  by  which  the  section,  steel- 
work &c,  is  arrived  at.  The  maximum  live  load 
hat  can  come  on  the  bridge  is  a  22-ton  axle,  and 
the  remainder  of  the  bridge  covered  with  a  crowd. 
(G.B.S.,  Hove.) 

327  Flow  of  Sewers.— State  the  advantages  of  egg- 
shaped  and  circular  sewers,  and  give  conditions 
under  which  such  advantages  would  occur.  Give 
proofs  of  velocities  and  discharge.  (D.G.B.,  Uar- 
1 1  a  gt on.) 

328.  Concrete  Paving.— Give  details  of  the  con 
rtruction  <  'den    n Lde    for   concrete    pavemenl 

and    explain    the    method    of    using    them. 
Bei  inner.") 

329.  Sewerage.— Using  the  generally  accepted  most 

la,  at  what  gradients  musl  9-in.,  12-in. 
;i,„l  i5-in.  pipe  sewers  be  laid  to  give  a  uniform 
velocity  of  4  ft.  per  second  when  flowing  two-thirds 
full?    ("M.   C.  E.")     

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c.  for  insertion  in  the  "  Assistants'  and  8tudcnts' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 


Diagram  I. 

The  height  hl  at  the  distance -2-  from  the  vertex  should 

be  0-87  h. 

The  height  h*  at  the  distance  ^  from  the    vertex   should 

be  0-65  h. 

The  height  h?  at  the  distance  —  from  the  vertex  should 

be  0-35  h. 

Width  of  Road  =  54  ft. 

a  =  l4  =  27  ft. 
2 

camber  1  in  49 


h-  =  -5G  x  -65 
=  -36  ft. 

W  =  -56  x  -35 
=  -20  ft. 


Diagram  II. 


(H.  P.  S.,  Wiclncs.) 


Junior  Institution  of  Engineers.— A  week-e-nd  excur- 
sion to  Brussels,  from  4th  to  7th  July,  has  been 
arranged  by  this  institution  for  the  purpose  of  visit- 
ing the  Ghent  Exhibition. 

Coast  Erosion  Observatory.— A  new  tidal  observatory, 
the  first  of  its  kind  in  Great  Britain,  erected  within 
a  compact  building  in  the  vicinity  of  the  C;i.-.\\r, 
Dunbar,  was  opened  on  Tuesday.  The  Ordnance 
Survey  Department  have  selected  this  district  as 
the  most  suitable  on  the  East  Coast  of  Great  Britain, 
and  one  of  the  main  objects  of  the  observatory  will 
}>e  to  afford  a  means  of  directly  examining  local 
movements  of  the  coast-line  if  any  occur. 
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ROAD   MAINTENANCE   IN   THE   ISLE  OF  WIGHT 
RURAL  DISTRICT. 


In  his  first  animal  report  on  the  maintenance  of 
the  highways  in  the  Isle  of  Wight  rural  district, 
Mr.  Leslie  A.  Cozens,  the  surveyor,  draws  the 
council's  serious  attention  to  the  growth  of  mechani- 
cally propelled  vehicles  using  the  roads  at  the 
present  time,  both  for  pleasure  and  commerce.  Mr. 
Cozens  observes  that  the  worst  feature  of  mechani- 
cally driven  vehicles  is  the  manner  in  which  they, 
with  few  exceptions,  keep  one  track  in  the  centre 
of  the  highways,  rarely  breaking  track  except  to 
allow  other  vehicles  to  pass.  He  has  on  several 
occasions  noted  that  even  after  a  new  section  of 
material  has  been  laid  down,  where  there  is  a  soft 
or  inefficient  subsoil,  in  a  very  short  time  it  presents 
practically  the  same  appearance  as  before  the  road 
was  repaired,  being  rutted  and  pot-holey,  the  soft 
crusts  of  new  material  being  beaten  into  pot-holes, 
and  then  further  damaged,  mainly  by  the  hydraulic 
action  of  the  wheels  of  motors  descending  quickly 
into  the  holes,  which  are  partly  rilled  with  water. 
The  surveyor  suggests  that  drivers  of  these  vehicles 
could  help  the  repairs  bill  very  considerably  if  they 
would   show   more   consideration   in   this   matter. 

FOUNDATIONS. 

The  island  being  essentially  a  pleasure  resort,  Mr. 
Cozens  says,  it  behoves  them  to  maintain  the  high- 
ways in  good  order,  adding  that  to  do  this  in  many 
places  the  roads  require  to  be  very  considerably 
strengthened  and  brought  into  shape.  Many  of  the 
high.vays  lie  between  high  banks  over  subsoils  of 
clay  and  chalk,  and  are  subject  very  considerably 
to  seepage  water.  With  the  method  and  material  at 
present  employed,  and  with  the  destructive  action 
of  ever-increasing  traffic  on  the  main  routes,  it 
would  take  many  years  to  strengthen  the  roads  by 
the  application  of  top  coatings  of  gravel,  as  these 
topcoats  were  in  nearly  every  instance  called  upon 
not  only  to  take  the  wear  and  tear  of  the  traffic,  but 
to  act  as  foundations  also,  and  it  is  urged  that  for 
these  roads  and  the  more  heavily  used  main  routes 
a  harder  and  better  class  of  material  should  be 
obtained.  By  that  the  surveyor  means  that,  if  pos- 
sible, selected  weatheied  gravels  of  more  uniform 
gaugings  from  the  best  and  hardest  pits  should  he 
obtained;    also  picked  flints,   where  procurable,   and 


where   there   is   a   suitable   foundation  of  local   mate- 
rials, granites. 

Pointing  out  the  need  for  larger  grants  of  local 
material  in  many  districts,  the  surveyor  shows  that 
at  present,  if  one  section  of  a  district  is  properly 
repaired,  the  remaining  length  of  road  has  prac- 
tically to  be  starved.  He  proceeds  to  remark  that 
many  of  the  roads  on  chalk  subsoils  require  thicker 
top  coats  to  enable  them  to  withstand  the  action  of 
frost,  which  seriously  disturbs  roads  overlying  these 
subsoils. 

ROAD    WIDENING    BETWEEN    HEDGES. 

Many  of  the  roads  have  been  widened  out  between 
existing  hedges  by  filling  up  low-water  tables  so  as 
to  give  more  available  width  with  a  better  crossfall. 
In  carrying  out  these  works,  which  necessitate 
strengthening  the  foundations  of  the  sides  and 
covering  with  a  top  coat  of  material,  the  general 
practice  in  the  past  has  been  to  take  these  amounts 
from  the  materials  allowed  for  ordinary  maintenance, 
thus  materially  decreasing  the  covering  capacity  of 
the  quantities  allowed,  and  Mr.  Cozens  suggests  that 
this  practice  should  be  discontinued  in  the  future. 
and   special  amounts  allowed  for  these   works. 

He  adds :  "  The  widening  out  of  the  roads  (where 
it  can  be  properly  done  without  doing  away  with 
useful  and  necessary  watercourses)  is  a  forward  step, 
inasmuch  as  the  traffic  can  safely  use  the  sides  as 
well  as  the  centres  of  the  roads.  The  more  one 
studies  the  results  of  traffic  on  the  roads  the  more 
one  is  convinced  that  traffic  should  be  induced  to 
spread  and  use  the  whole  width  of  the  road,  and  to 
do  this  the  crossfall  should  be  kept  as  flat  as  pos- 
sible, always  allowing  fall  enough  from  the  centre  to 
the  sides  to  allow  the  surface  water  to  drain  away." 

MILEAGES     AND     PERCENTAGES. 

There  are  232i  miles  of  main  roads  and  85J  miles 
of  district  roads  (exclusive  of  bridle  roads)  to  be 
maintained,  a  total  of  318J  miles.  The  estimated 
quantity  of  materials  of  all  kinds  for  the  repair  of 
the  highways  for  the  year  1912-13  was  31,700  yds., 
and  the  actual  quantity  of  gravel  used  was  33,925  yds. 
(inclusive  of  the  extra  amount  of  gravel  allowed 
under  the  Road  Board  scheme,  1,737  yds.),  or  an 
average  of  106'6  yds.  of  gravel  per  mile  of  highway. 
No  ballast,  granite,  or  flint  is  included  in  these 
figures. 

The  amount  of  the  "estimated"  quantity  of 
material  ten  years  ago— viz.,  1902-3— was  24,650  yds., 
and  this  has  gradually  increased  up  to  the  present 
date,  showing  a  nett  increase  in  ten  years  of  28  per 
cent.;  but  whereas  in  1902-3  the  amount  of  24,650yds. 
was,  as  far  as  can  be  ascertained,  used  wholly  for 
resurfacing,  in  the  estimate  of  1912-13,  1,500  yds.  of 
ballasting  material  and  600  yds.  of  binding  material 
are  included,  reducing  the  percentage  of  increase  of 
surfacing  material  to  20  per  cent. 

The  amount  expended  on  highway  work  for  the 
past  year  is,  as  far  as  is  at  present  known  (inclu- 
sive of  tar-spraying.  Road  Board  work,  repairs  to 
sea  walls  and  groynes,  and  special  work  at  Black- 
gang,  but  exclusive  of  establishment  and  legal 
charges  and  salaries),  £18,657,  equalling  £57  Is.  Id. 
per  mile  of  road  (318J).  Of  this  amount  £17,424  was 
expended  on  main  roads  and  £1,233  on  district  roads, 
or  equalling  £74  18s.  lOd.  and  £14  7s.  9d.  per  mile 
respectively. 

Taking  the  figures  for  actual  ordinary  maintenance 
of  road  surfaces,  including  tar-spraying,  but  ex- 
cl  tiling  establishment  and  legal  charges,  salaries, 
special  Road  Board  work,  repairs  to  sea  walls  and 
groynes,  improvements,  and  special  work  at  Black- 
gang,  the  cost  is  £15,585.  equalling  £48  18s.  8d.  per 
mile.  Of  this  amount  £14,686  was  expended  on 
main  roads,  and  £898  on  district  roads,  equalling 
£63  3s.  and  £1U  9s.  8d.  per  mile  respectively. 

In  comparison  with  this  Mr.  Cozens  points  out  that 
the  average  cost  per  mile  of  the  main  roads  for 
1910-11  (two  years  ago)  was  in — 

Mileage.     Cost 
per  mile. 
Bedfordshire   (where   there  is  a  large 

percentage  of  secondary  roads) 
Berkshire 
Buckinghamshire 
Hampshire 

Kent         

Surrey 

Sussex  (W.) 

Sussex  (B.)  ...  ...  

SYSTEM    OF    LENGTHMEN. 

Mr.  Cozens  suggests  the  consideration  at  some 
future  date  of  the  question  of  inaugurating  for  the 
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highways  a  system  of  lengthmen  for  the  roads  in 
place  of  the  present  foremen  for  districts,  who  should 
each  he  responsible  for.  say.  5  to  7  miles  of  road, 
according  to  the  character  of  the  roads  and  districts, 
and  who  would  trim,  quarter,  and  repair  and  main- 
tain the  length   under  his  control. 

He  also  suggests  consideration  being  given  to 
the  appointment  of  an  efficient  man  to  work  with 
each  roller  as  a  foreman  spreader,  to  take  charge 
of  and  be  responsible  for  the  working  of  the  roller 
gang.  This  man  would  in  each  district  be  assisted 
by  the  road  foreman,  and  a  better  result  would  be 
obtained  by  a  system  of  this  nature  instead  of  as  at 
present,  when  either  an  odd  hand  is  picked  up  to 
help  with  this  work  or  the  foreman  of  the  adjoin- 
ing district  is  drafted  to  help,  which  means  that 
his  district  is  not  properly  supervised  during  that 
time.  Mr.  Cozens  observes:  "No  matter  how  good 
a  material  may  be,  if  it  is  inefficiently  or  badly 
spread  the  result  must  be  otherwise  than  good — the 
road  quickly  becoming  wavy,  full  of  holes,  and 
wearing  badly." 

SUGGESTION    AS    TO    TRACKING. 

In  order  to  minimise  somewhat  the  damage  caused 
to  the  roads  by  tracking,  the  surveyor  also  asks  the 
council  to  consider  the  advisability  of  procuring  for 
those  roads  needing  it  a  small  quantity  of  granite, 
in  order  that  when  new  sections  of  material  are 
being  laid  a  strip  of  this  material,  say  1  yard  in 
width,  might  be  spread  in  the  wheel  tracks  to  lessen 
the  wear  and  tear  on  the  present  materials. 

TAR-SPRAYING. 

The  year  under  review  was  most  unfavourable  for 
tar-spraying,  and  the  usefulness  of  this  work  as  a 
dust  preventative  could  not  be  fully  appreciated, 
as  most  of  the  summer  months  had  a  great  deal  more 
than  the  average  amount  of  rainfall. 

Satisfactory  work  has  been  made  on  gravel  sur- 
faces only  where  good  subsoils,  having  good  uniform 
top  coatings,  with  fairly  quick-drying  surfaces,  exist, 
but  the  work  on  clay  subsoils  has  not  been  so  satis- 
factory, the  tar  quickly  churning  up  in  wet  weather 
and  making  the  condition  of  affairs  worse  than 
before  the  roads  were  treated.  "  The  usefulness  of 
tarred  roads,"  says  Mr.  Cozens,  "  will  be  enhanced 
by  leaving  untarred  those  lengths  subject  to  the 
action  of  seepage  water,  in  damp  situations,  and  on 
clayey  and  defective  subsoils.  Surface  tarring  for 
its  success  depends  on  the  nature  of  the  subsoils. 
being  of  far  greater  value  on  gravelly,  rocky,  or 
sandy  subsoils,  whereas  on  clayey  or  damp  soils  the 
tar  works  up  into  slime  in  wet  weather." 

During  the  year  a  total  length  of  nearly  24  miles  of 
roads  were  tarred,  together  with  2-J  miles  of  footways, 
these  together  containing  an  area  of  232,656  sq.  yds. 

The  cost  of  this  work,  as  far  as  can  be  ascertained. 
was  LI  .506,  equalling  l"55d.  per  sq.  yd.  (exclusive 
of  instalment  cost  of  spraying  machine  and  allowing 
for  tar  in  stock). 

TAR    GROUT. 

-  A  departure  from  the  usual  method  of  road  making 
in  the  island  was  made  at  Yarmouth,  when  occa- 
sion was  taken  of  the  delivery  of  one  of  the  cargoes 
of  quartzite  to  lay  this  down  in  Yarmouth-square, 
thoroughly  rolling  in  the  stone  dry,  and  then  tar- 
grouting  between  the  stones  and  filling  with  J*in. 
granite  chips.  This  was  allowed  to  settle  for  about 
fourteen  days,  when  the  loose  chips  were  swept  off 
and  the  whole  given  a  top  dressing  of  tar  and  chips. 
The  approximate  cost  for  granite,  rolling,  and  grout- 
ing with  tar  and  chips  equals  243d.  per  square  yard, 
plue  3"8d.  per  square  yard  for  top  sealing  with  tar 
and  chips,  or  a  total  of  28'ld.  per  square  yard,  as 
against  the  21. 5d.  for  a  granite  and  water-bound 
coat.  While  the  work  is  stated  to  look  very  well, 
Mr.  Gozene  thinks  a  better  result  could  have  been 
obtained  if  the  weather  had  been  finer. 


The     Road     Congress A     special     issue    of     The 

Surveyor   will    be    published   on    June   20th. 

Victorian  Roads  Board  Staff. — At  the  first  meeting 
of  the  Country  Roads  Board  of  the  State  of  Victoria, 
Australia,  it  was  derided  to  invite  applications  for 
a  secretary,  at  £360  per  annum,  and  two  draughts- 
men at  C200  each.  The  Minister  for  Public  Works 
announced  that  he  had  arranged  for  temporary 
offices  for  the  board  until  accommodation  could  be 
Found  closer  to  his  own  department.  He  would 
keci>  in  touch  with  the  board  and  facilitate  their 
labours  as  far  as  possible. 


LOWER  THAMES  VALLEY  DISTRICT  SURVEYORS' 
ASSOCIATION. 


ANNUAL    MEETING    AND   DINNER. 

The  annual  meeting  and  dinner  of  the  above- 
named  association  was  held  on  Saturday,  the  3rd 
instant,  at  Sunbury-on-Thames,  the  district  of  which 
the  president.  Mr.  Harold  F.  Coales,  Assoc,  m. 
inst.c.e..   is  the   engineer   and  surveyor. 

SUNBURY  SEWAGE  WORKS. 

The  proceedings  commenced  with  a  visit  to  the 
Sunbury  sewage  works,  where  a  most  simple,  yet 
effective,  method  of  dealing  with  the  sewage  has 
been  in  operation  for  some  fifteen  years,  during 
which  time  no  complaints  of  nuisance  or  pollution 
have  ever  been  received.  Mr.  Coales  conducted  the 
party  over  the  works  and  explained  that  the  sewage 
is  conveyed  to  the  works  through  two  rising  mains, 
of  12  in.  and  10  in.  diameter  respectively,  by  means 
of  ejectors  situated  in  various  parts  of  the  district. 
Upon  arrival  the  sewage  is  passed  through  screening 
chambers,  each  containing  two  screens,  one  of  f-in. 
mesh  and  the  other  of  J-in.,  and  the  treatment  there- 
after is  entirely  by  broad  irrigation,  there  being  no 
detritus  tanks,  septic  tanks  or  filters  of  any  kind. 
After  screening  the  sewage  is  conveyed  by  carriers 
over  the  land  and  discharged  at  the  various  points 
desired.  The  farm,  which  is  let  to  a  market  gardener 
at  a  rental  of  30s.  per  acre,  consists  of  about  14 
acres,  and  is  divided  into  six  sections,  each  section 
being  sloped  so  that  the  liquid  passes  equally  over 
the  whole  of  the  land.  The  council  are  in  no  way 
responsible  for  damage  to  crops,  but  there  has  as 
yet  been  no  complaint  from  the  farmer. 

STAINES    JOINT    HOSPITAL. 

A  visit  was  next  paid  to  the  Staines  joint  hospital 
at  Ashford,  an  illustrated  description  of  which  is 
given  elsewhere  in  this  issue.  The  members  and  their 
Eriends  were  welcomed  by  the  chairman  of  the  board 
of  management  (Mr.  Harry  Fear,  j. p.).  and  then,  under 
the  guidance  of  the  architect,  made  an  inspection  of 
the  whole  of  the  buildings. 

FERRO-CONCRETE    SCHOOL    BUILDINGS. 

Later  an  inspection  was  made  of  a  recently  erected 
Poor-law  school  in  ferro-concrete,  designed  by  Mr. 
Manning  for  the  Staines  Board  of  Guardians.  The 
external  walls  of  this  buildings  are  of  5-in.  hollow 
clinker  breeze  blocks  on  a  concrete  plinth,  sup- 
ported at  intervals  by  14-in.  by  9-in.  rebated  rein- 
forced concrete  piers,  which  also  support  the  roof. 
The  plans  when  submitted  to  the  Local  Govern- 
ment Board  were  approved  almost  entirely  without 
reservation,  and,  although  the  building  represents 
an  entirely  new  type  of  construction,  practically  no 
defect  has  become  apparent.  The  cost  of  the  build- 
ing, fitted  ready  for  occupation,  and  including  all 
fees,  was  £2,260,  this  being  at  the  rate  of  6id.  per 
cubic  foot,  or  £45  per  head. 

Before  leaving  Ashford  the  party  were  shown  the 
gauging  chamber  and  recorder  installed  for  the  pur- 
pose of  measuring  the  quantity  of  sewage  discharged 
from  the  Staines  joint  workhouse  into  the  Staines 
Urban   District  Council's  system. 

DINNER. 

In  the  evening,  at  the  "Flower  Pot  Hotel,"  Sun- 
bury,  the  following  members  and  friends  sat  down 
to  dinner,  Mr.  Coales  occupying  the  chair:  Messrs. 
H.  F.  Coales  (Sunbury),  president,  E.  Wilds  (Wal- 
ton), vice-president,  J.  W.  Croxford  (Brentford),  hon. 
secretary  and  treasurer,  J.  J.  Crawshaw  (Weybridge), 
H.  C.  Fread  (Esher),  E.  Willis  (Chiswick),  J.  Steven- 
son (Molesev),  S.  H.  Chambers  (Hampton),  J.  Roe- 
buck (Eton).  R.  H.  Jeffes  (New  Maiden),  M.  Hains- 
worth  (Teddington),  William  Fairley  (Richmond), 
F.  W.  Pearce  (Twickenham).  A.  Gladwell  (Eton), 
Councillor  H.  Fear,  J. p.,  chairman  Staines  Joint 
Hospital  Committee,  R.  R.  Robbins,  J. p.",  chairman 
Staines  Rural  District  Council,  G.  W.  Manning 
(Staines),  Councillor  J.  Clements  (Brentford),  Coun- 
cillor G.  Stevens  (Feltham),  Thomas  Cole  (secretary 
Institution  of  Municipal  and  County  Engineers), 
F.  Sadler  (Acton),  Councillor  W.  H.  Lucas,  j.p., 
chairman  Sunbury  .Urban  District  Council,  Coun- 
cillor H.  H.  Allen  (Sunbury),  Councillor  D.  M. 
Southerland  (Sunbury),  Councillor  W.  W.  Bolton 
(Sunbury).  and   11.  T.Wakelam  (Middlesex). 

Mr.  E.  Willis  (Chiswick),  in  proposing  the  toast 
..I  "  The  President  of  the  bower  Thames  Valley  Dis- 
trict   Surveyors'    Association,"    referred    to    the    un- 
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tiring  efforts  of  Mr.  Coales,  to  which  was  due  in 
such  a  large  measure  the  success  which  had  attended 
the  work  of  the  association   during  the  past  year. 

Mr.  Coales,  replying,  thanked  the  members  for 
the  unfailing  support  accorded  him,  and  paid  a  well- 
deserved  compliment  to  the  excellent  work  of  Mr. 
Croxford,    the    secretary    of    the    association. 

"  The  Lower  Thames  Valley  District  Surveyors' 
Association "  was  proposed  by  Mr.  F.  W.  Pkarce 
(Twickenham),  who  remarked  that  since  the  forma- 
tion of  the  association  fifteen  years  ago  by  Mr. 
Hainsworth,  of  Teddington,  it  had  been  an  entire 
success  because  the  members  worked  together  with- 
out jealousy,  and  helped  by  their  meetings  to  advise 
each  other  when  in  difficulties,  all  of  which  was  for 
the  benefit  of  the  local  authorities,  whose  sen  ml 
they  were. 

Mr.  Coales  responded,  and  endorsed  what  had 
been  said  by  Mr.  Pearce.  Since  the  inauguration  of 
the  society  he  had  learned  much  from  his  connection 
with  it,  of  which  his  council  had  the  benefit. 

The  toast  of  "The  Institution  of  Municipal  and 
County  Engineers"  having  been  proposed  by  Mr. 
G.  W.  Manning  (Staines),  Mr.  H.  T.  Wakelam  re- 
sponded, and  said  that,  although  at  the  first  meeting 
of  the  institution  he  attended,  held  at  Cheltenham, 
there  was  a  smaller  attendance  than  at  the  first 
meeting  of  the  Lower  Thames  Valley  District  Sur- 
veyors' Association,  they   now  had  1,511  members. 

Mr.  R.  H.  Jeffes  (New  Maiden)  proposed  "  The 
Visitors,"  and  Mr.  W.  H.  Lucas,  j.p.  (chairman 
Sunbury-on-Thames  Urban  District  Council),  re- 
sponded, and  referred  to  the  high  esteem  in  which 
Mr.  Coales  was  held  by  the  Sunbury  Urban  District 
Council. 

WORK     OF     THE     ASSOCIATION. 

"  The  Vice-president  and  Honorary  Secretary  and 
Treasurer"  was  proposed  by  the  President,  and 
responded  to  by  Mr.  Wilds  (Walton-on-Thames),  the 
vice-president,  and  Mr.  J.  W.  Croxford  (Brentford), 
the  honorary  secretary  and  treasurer.  The  latter 
thanked  the  president  for  the  kind  remarks  he  had 
expressed  regarding  him,  and  said  it  gave  him  great 
satisfaction  to  know  that  his  efforts  met  with  such 
appreciation.  During  the  present  session  a  short 
code  of  rules  had  been  formed,  and  he  had  already 
been  approached  by  the  secretary  of  a  newly-formed 
association  of  a  similar  nature  in  the  South-west 
of  England,  to  whom  he  had  forwarded  a  copy  of 
this  code  of  rules.  Although  a  comparatively  small 
association,  they  were  very  much  alive,  and  the 
following  brief  summary  of  the  work  of  the  associa- 
tion during  the  past  session  might  be  found  in- 
teresting: Seven  meetings  had  been  held,  in  addi- 
tion to  the  visits  which  they  had  enjoyed  that  day. 
Summer  visits  would  be  held,  the  first  being 
arranged  for  June  14th,  when  members  would  inspect 
the  making  of  blocks  for  building  purposes  from 
clinker  and  cement,  and  would  also  make  an 
inspection  of  roads  carried  out  under  various 
methods  of  construction.  The  meeting  would  be 
held  at  Brentford  and  Acton,  and  arrangements  were 
being  made  that  the  association  might  examine  the 
foundations  of  the  new  Kingston  Bridge.  Papers 
had  been  read  upon  the  following  subjects :  (1) 
"Notes  upon  the  Effect  of  Intercepting  Traps  in 
House  Drainage."  by  Mr.  Willis,  Assoc. m.inst.c.e.  ; 
(2)  "The  Control  and  Inspection  of  New  Buildings," 
by  Mr.  Sadler.  The  following  matters  had  been 
discussed  with  considerable  advantage  to  members 
who  were  present  at  the  meetings :  The  Daylight 
Saving  Bill;  the  employment  of  permanent  workmen 
on  work  carried  out  by  loan  ;  means  of  escape  from 
factories  in  case  of  fire;  the  question  of  drains  and 
roadways  in  garden  cities  which  are  contained  in 
one  curtilage,  and  the  application  of  the  by-laws 
and  Acts  of  Parliament;  as  to  what  constitutes  a 
new  building;  the  construction  of  public  mortuaries; 
the  provision  of  hydrants  in  case  of  fire ;  the  owner- 
ship of  subsoil  under  roadways  under  various  condi- 
tions; fireproof  roofing  materials;  vacuum  road 
cleaners;  reinforced  concrete;  the  making  up  of 
private  streets  where  the  work  has  to  be  carried  out 
in  two  or  more  districts;  the  removal  of  clinkers 
from  laundries ;  the  effect  of  motor  omnibuses  on 
road  surfaces;  the  testing  of  gas;  road  surfacing 
materials  of  various  kinds;  temporary  floors  for 
swimming  baths,  &c;  the  building  line  of  old  roads; 
the  erection  of  temporary  buildings.  The  associa- 
tion had  also  discussed  various  Bills  before  Parlia- 
ment affecting  the  area  represented  by  the  member- 
ship. He  expressed  his  appreciation  of  the  excel- 
lent   arrangements    which    the    president    had    made 


for  that  clay's  gathering,  and  thought  he  should  lie 
congratulated,  not  only  upon  this,  but  upon  the 
large  amount  of  work  covered  during  the  session, 
as  well  as  upon  the  excellent  attendance  at  the 
meetings. 


NEW  SEWAGE   DISPOSAL  WORKS  AT   HORBURY. 


VISIT  OF  ENGINEERS. 

A  visit  of  inspection  of  municipal  engineers  and 
others  was  made  to  the  Horbury  (Yorks)  Sewage 
Disposal  Works  on  Friday  last.  The  works  have 
recently  been  reconstructed  and  enlarged  at  a  cost  oi 
some  £10,000,  from  the  plans  and  under  the  super- 
vision of  Mr.  J.  11.  Drew,  engineer  and  surveyor  to 
the  Wath  -  on  -  Dearne  Urban  District  Council,  and 
until  recently  engineer  and  surveyor  to  the  Horbury 
Council,  A  number  of  interesting  and  novel  features 
characterise  the  works,  among  which  are  the  construc- 
tion of  the  tanks  and  filters  in  ferro-eoncrete  on  piers 
which  have  been  rendered  necessary  owing  to  the 
liability  of  the  site  to  flooding  from  the  adjacent  river 
Calder.  Among  those  present  were  Dr.  Calvert  (chief 
chemist  and  deputy  inspector  to  the  West  Riding 
Rivers  Board)  ;  Messrs.  J.  H.  Drew  (Wath-on-Dearne 
L'rban  District  Council);  Frank  Massie  (Wakefield 
Rural);  E.  B.  Martin  (Rotherham) ;  C.  Lund  (Cleck- 
heaton) ;  T.  Henry  (Retford  Rural  District  Council); 
A.  Rothera  (Liversedge)  ;  F.  Hutchinson  (District 
Rivers  Board  inspector);  R.  Payne  (Wath);  Tetley, 
j.p.  (chairman  Horbury  L'rban  District  Council)  ;  C. 
Chambers  Smith  (Westminster) ;  G.  H.  Shipley 
(Leeds)  ;  E.  Schofield  (clerk  of  works  to  the  Horbury 
Urban  District  Council) ;  D.  Jones  (Yorkshire  Henne- 
bique  Construction  Company)  ;  R.  Ames  (Ames  Crosta 
Engineering  Company) ;  F.  Naylor  (Messrs.  Naylor 
Brothers)  ;  C.  H.  Lester  ;  J.  Mills  ;  and  W.  Flinders. 

At  the  close  of  the  inspection  Mr.  Frank  Massie 
tendered  the  thanks  of  the  visitors  to  Mr.  Drew,  the 
engineer  for  the  scheme,  and  the  chairman  and 
members  of  the  Horbury  Council  for  giving  them  the 
opportunity  to  inspect  the  works.  He  wished  to  com- 
pliment Mr.  Drew  upon  the  very  capable  engineering 
skill  he  had  shown  in  designing  the  works,  and  for 
the  successful  manner  in  which  the  work  had  been 
carried  out.  He  had  had  two  difficult  problems  to 
face :  One  was  the  liability  of  the  land  to  flooding, 
and  the  other  was  to  purify  a  sewage  which  was 
exceptionally  strong,  owing  to  the  large  amount  of 
manufacturers'  waste  in  it.  He  had  surmounted  the 
two  problems  admirably,  and  it  must  be  a  source  of 
great  gratification  to  the  Horbury  Council  to  know 
that  they  had  obtained  a  scheme  so  economically  and 
well  carried  out.  Mr.  E.  B.  Martin  (Rotherham) 
endorsed  the  remarks  of  Mr.  Massie,  and  pointed  out 
that  there  was  only  one  other  sewage  works  in 
England  where  the  special  form  of  construction  such 
as  that  which  had  been  adopted  at  Horbury  was  to 
be  found,  and  it  was  therefore  all  the  more  creditable 
that  Mr.  Drew's  work  had  been  so  successful. 

In  the  evening  the  visitors  were  entertained  to 
dinner  at  the  Hotel  Metropole,  Leeds,  Mr.  Councillor 
Tayne  (West  Riding  County  Council  and  Wath-on- 
Dearne  Urban  District  Council)  in  the  chair,  when 
further  complimentary  references  were  made  to  Mr. 
Drew,  to  the  contractors,  and  to  the  chairman  of  the 
evening  in  speeches  by  Mr.  C.  Lund  (Cleckheaton), 
Mr.  T.  Henry  (Retford),  Mr.  Chambers  Smith  (West- 
minster), and  others. 


Scottish   Meeting. — The  programme  of   the   meeting 

of  the  Institution  of  Municipal  and  County  Engineers 
to  be  held  at  Dundee  on  Friday  and  Saturday,  June 
6th  and  7th,  was  issued  yesterday.  The  arrangement* 
provide  for  a  reception  of  members  at  the  Victoria 
Art  Galleries  on  the  first  day,  at  12.15  p.m.,  by  the 
Lord  Provost,  magistrates  and  town  council,  and  their 
subsequent  entertainment  to  luncheon  by  the  corpora- 
tion. The  business  proceedings  will  commence  at 
2  o'clock,  when  papers  on  "  Reconstructed  Dundee." 
by  Dr.  A.  H.  Miller,  the  chief  librarian  and  curator, 
and  "  Maintenance  of  County  Roads  in  Dundee 
District,"  by  Mr.  J.  B.  Robertson,  road  surveyor, 
Forfar  County  Council  (Dundee  District),  will  be  dis- 
cussed. Various  municipal  works  will  come  in  for 
inspection  later  in  the  afternoon,  and  in  the  evening 
the  annual  dinner  of  the  Scottish  District  will  take 
place.  The  following  day  (Saturday)  will  be  devoted 
to  visits  to  Dundee  waterworks,  Loch  of  Lintrathen, 
and  Glamis  Castle. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  "Editor  incites  the  eo-operation  of  Shrvetor  readers  with  a  ekio 
to  making  the  information  givtn  under  thi*  head  aj  complete  emi 
tcturate  as  ptetM*. 

INQUIRIES  HELD. 

Abergavenny  T.C.  (May  14th.  Mr.  Edgar  Dudley).— 
£1,260  for  road  improvement  purposes. — One  loan  asked 
for  was  of  £1,210  for  the  purchase  of  26  High-street, 
and  the  other  of  £150  for  widening  Monk-street.  It 
was  stated  that  the  corporation  had  bought  the  High- 
street  freehold  property  for  £1,160.  The  proposed 
width  of  the  roadway  was  40  ft.  It  was  shown  that  on 
market  days  especially  traffic  was  very  congested 
at  tiiat  spot. 

Bath  R.D.C.  (May  1st.  Mr.  A.  G.  Drury).— 17,000 
for  sewerage  works. — The  proposed  works  comprise 
a  main  outfall  sewer  taken  along  the  valley  of  the 
Avon  from  Swainswick  to  Monkton  Combe,  and 
discharging  into  the  sewers  of  the  Bath  Corporation, 
terms  having  been  arranged  with  the  corporation  for 
dealing  with  the  sewage.  Mr.  J.  E.  Willcox,  of 
Willcox  &  Eaikes,  Westminster  and  Birmingham, 
explained  the  details  of  the  scheme,  which  is  a  com- 
prehensive one  providing  for  the  sewerage  of  Swains- 
wick, Batheaston,  Bathampton,  Bathford,  Claverton, 
Monkton  Combe,  and  Combe  Down,  together  with 
a  portion  of  the  city  of  Bath  situated  near  Combe 
Down.  In  addition  to  the  gravitation  sewers, 
arrangements  are  made  for  pumping  the  low-level 
sewage  at  Batheaston  by  means  of  pumps  run  by 
electric  motors.  There  was  some  objection  to  the 
apportionment  of  cost  by  Bathford,  which  was,  how- 
ever, withdrawn  on  an  explanation  being  given  as 
to  the  manner  in  which  the  apportionment  had  been 
arrived  at. 

Bristol  T.C.  (May  15th.  Mr.  Edgar  Dudley).— 
£6,412  for  street  widenings  and  improvements. — The 
thoroughfares  concerned  are  Chalk-road,  St.  George, 
Windmill  Hill-terrace,  Bedlninster  (where  it  is  pro- 
posed to  pay  £1,000  for  the  purchase  of  property), 
West-street,  St.  Phillip's,  Fox-road,  Baptist  Mills, 
Canon-street,  Bedminster,  Kingsland-road,  Chelten- 
ham-road, and  Stapleton-road.  With  respect  to  Wind- 
mill Hill-terrace  the  inspector  said  he  would  like 
some  further  information  as  to  the  value  of  the  pro- 
perty. The  city  engineer,  Mr.  L.  S.  McKenzie,  said 
they  would  have  liked  to  get  the  property  a  little 
cheaper,  but  that  was  the  lowest  price  they  could 
possibly  obtain  it  for.  He  must  admit  they  ought 
to  have  got  it  a  little  cheaper.  He  pointed  out  that 
£1,500  was  wanted  at  first.  The  inspector  asked  on 
what  basis  they  suggested  the  land  was  worth 
£1  15s.  KHd.  per  sq.yd.  Mr.  McKenzie  replied,  that 
if  they  could  have  got  it  for  £850  they  would  have 
considered  it  a  fair  bargain.  The  real  point  was 
the  danger  at  that  narrow  spot.  Mr.  Dudley:  That 
is  not  the  point  in  my  mind.  How  is  this  £1,000 
arrived  at?  The  city  engineer:  Rather  on  the  basis 
of  what  we  are  paying  in  the  neighbourhood. 

Coventry  T.C.  (May  20th.  Mr.  M.  K.  North).— 
£3,000  for  the  purchase  of  the  Craven  Arms  and  two 
shops  adjoining,  for  the  widening  of  High-street. — 
The  inspector  asked  about  the  price,  and  the  city 
engineer  (Mr.  J.  E.  Swindlehurst)  replied  that  the 
price  of  £28  per  square  foot  was  fair,  considering 
what  had  been  paid  for  buildings  in  the  same  street 
before.    There   was   no   opposition   to   the    scheme. 

Croydon  T.C.  (May  14th.  Mr.  A.  A.  G.  Malet).— 
Thifi  was  an  inquiry  for  sanction  to  a  scheme  for 
the  construction  of  a  motor  relief  road  between 
Thornton  Heath  and  Purley,  to  take  all  through 
traffic,  and  to  that  extent  reduce  the  chronic  con- 
gestion in  the  narrow  main  street  of  the  town, 
where  10-mile  speed  limits  for  motorists  are  in  force. 
The  road,  nearly  4  miles  in  length,  will  take  an 
almost  straight  course  across  what  is  at  present  open 
country.  It  will  be  a  slightly  shorter  route  than 
through  the  town,  and,  being  of  an  average  width 
of  60  ft.,  no  special  speed  limit  will  be  imposed. 
The  total  cost  of  the  scheme  is  estimated  at  £55,493, 
ids  which  the  Road  Board  has  promised  £30,000 
and  the  Ecclesiastical  Commissioners  £5,500,  the 
road  passing  through  an  undeveloped  estate  of 
theirs.  After  allowing  for  these  contributions,  and 
a  -mall  sum  to  come  from  the  London  and  Brighton 
Railway  Company,  the  estimated  cost  to  the  rate- 
payers of  Croydon  is  put  at  £19,743.  The  plans  in- 
amde  two  new  railway  bridges,  one  of  which  will 
abolish  the  present  level  crossing  over  the  Croydon 
and  Wimbledon  line  at  Waddon  Marsh.  Mr.  E.  F. 
-Morgan,    borough    road    surveyor,    in    detailing    the 


negotiations  with  the  Road  Board,  said  their  opinion 
was  that  this  was  a  "wonderful  opportunity," 
because  of  the  quantity  of  ground  available  without 
purchase  and  demolition  of  property. — The  evidence 
was  continued  at  adjourned  sittings  of  the  inquiry, 
extending  over  many  days.  Mr.  Jesse  Ellis,  vice- 
chairman  of  the  National  Traction  Engine  Owners' 
and  Users'  Association,  said  that  that  body  passed 
a  resolution;  unanimously  in  favour  of  the  new  road. 
It  would  be  a  great  boon  to  all  drivers  of  heavy 
motor  vehicles.  Mr.  George  Noble,  secretary  to  the 
National  Cyclists'  Union,  said  he  was  sure  the 
majority  of  cyclists  would  much  prefer  the  new  road 
instead  of  the  crowded  main  road,  and  Mr.  W.  Burke, 
secretary  to  the  Cyclists'  Touring  Club,  gave  similar 
evidence.  Mr.  A.  E.  Brassington,  traffic  manager, 
Eastern  Motor  Wagon  Company,  said  the  road  was 
needed,  and  similar  testimony  was  given  by  Mr. 
W.  A.  Codd,  chief  engineer  at  Selfridge's,  who  is  in 
charge  of  the  firm's  motor  vans.  Both  said  their 
drivers  would  be  instructed  to  use  the  new  road. 
The  inspector  stated  he  had  reason  to  believe  that 
the  Road  Board  would  increase  their  contribution 
by  £16,000  if  necessary.  Mr.  Robert  Chart,  the  dis- 
trict council's  highway  surveyor,  said  the  Russell- 
road  exit  at  Purley  was  most  dangerous  on  account 
of  the  narrowness  of  the  carriageway,  but  more  par- 
ticularly owing  to  the  cross  traffic  from  Godstone- 
road.  He  produced  a  suggested  plan  showing  a  de- 
flection of  the  road  in  a  more  south-westerly  direc- 
tion from  Coldharbour-lane,  saying  he  thought  it 
offered  considerable  advantages  'over  the  corpora- 
tion's scheme;  but  Mr.  S.  Jacobs,  assistant  town 
clerk,  said  this  scheme  had  been  considered  and 
abandoned  on  account  of  the  gradients.  Mr.  Chart 
mentioned  that  the  daily  average  of  vehicles  for  the 
week  between  8  a.m.  and  8  p.m.  at  the  corner  of 
Godstone-road  was  4,364.  In  answer  to  supplemen- 
tary questions  put  by  the  inspector,  Mr.  Morgan, 
borough  road  surveyor,  admitted  that  the  bridge  at 
Waddon  Marsh-lane  was  designed  for  a  double  line, 
although  there  was  only  a  single  line  now.  The 
cost  was  estimated  at  £5,225,  and  of  Epsom-road 
Bridge  at  £4,335,  and  the  railway  company  offered 
no  contribution  beyond  £250.  Both  bridges  would 
vest  in  the  railway  company  and  be  out  of  the  cor- 
poration's control,  but  the  corporation  would  have 
to  maintain  the  roads  over  them. 

Darlington  T.C.  (May  loth.  Mr.  R.  H.  Bicknell).— 
£1,919  for  the  extension  of  the  Borough-road  stone- 
yard. — It  was  explained  that  it  is  proposed  to  ac- 
quire about  4,620  sq.  yds.  of  freehold  land  with  a 
cottage,  stables,  and  other  buildings  erected  thereon, 
adjoining  the  existing  yard. 

Evesham    and    Pebworth    Joint    Water    Committee 

(May  14th.  Mr.  W.  O.  E.  Meade-King).— £13,499  for 
purposes  of  water  supply. — This  scheme  provides  for 
augmenting  the  present  Evesham  Villages  scheme 
which  was  carried  out  in  1905.  Mr.  Willcox,  of 
Willcox  &  Raikes,  Westminster  and  Birmingham 
(engineers),  explained  that  the  scheme  embraced  the 
supply  to  the  villages  of  Aldington,  Aston  Somer- 
ville,  Bretforton,  Church  Honeybourn,  Cleve  Prior, 
Cow  Honeybourn,  Great  and  Little  Hampton,  Hin- 
ton,  North  and  Middle  Littleton,  Offenham,  Peb- 
worth, Sedgebarrow,  and  South  Littleton,  and  com- 
prised the  provision  of  17|  miles  of  mains  for  the 
purpose  of  bringing  water  from  springs  at  Stanway 
on  the  Cotswolds,  recently  acquired  by  the  Joint 
Committee  from  Lord  Elcho,  and  for  the  supply  of 
the  additional  parishes  now  proposed  to  be  included 
in  the  scheme— viz.,  Hampton,  Badsey,  Aldington, 
Offenham,  and  Wickhamford.  Mr.  E.  H.  Wadams, 
the  clerk  to  the  Joint  Committee,  explained  the 
terms  on  which  the  springs  (which  yield  over  500,000 
gallons  of  water  per  day,  of  exceptional  purity) -have 
been  acquired  and  the  apportionment  of  cost  between 
the  parishes.  There  was  some  opposition  by  the 
parish  of  Hampton,  on  the  grounds  that  they  may 
shortly  be  incorporated  with  Evesham.  Th_e  total 
area  served  by  the  scheme  is  about  15  square  miles. 
Hinckley  U.D.C.  (May  19th.  Mr.  Courtenay  Clifton). 
—£2,000  for  the  erection  of  twelve  workmen's  dwell- 
ings.—The  clerk  to  the  council,  Mr.  A.  S.  Atkins, 
gave  the  necessary  particulars  as  to  the  necessity  of 
the  houses,  and  the  surveyor,  Mr.  E.  H.  Crump, 
asscc.  m.  inst.  c.e.,  explained  the  details  of  the 
accommodation  and  cost  of  the  proposed  dwellings, 
and  presented  a  balance-sheet  of  the  estimated  re- 
ceipts and  expenditure.  From  this  it  appeared  that 
the  suggested  houses,  which  are  of  the  five-roomed 
type,  with  three  bedrooms,  will  be  let  at  5s.  pe* 
week.    The  houses  will  be  just  self-supporting  after 
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all  expenses  have  been  paid  in  connection  with  re- 
payment of  principal  and  interest,  rates,  insurance. 
and  empties.  It  was  stated  that  there  was  at  present 
not  one  single  empty  house  in  the  town.  There  was 
no  opposition  to  the  scheme. 

Marston  Sicca  R.D.C.  (May  13th.  Mr.  W.  O.  E. 
Msade-King). — £850  for  the  purpose  of  water  supply. 
— The  scheme  provides  for  laying  mains  for  the  sup- 
ply of  the  village  of  Marston  Sicca,  and  provision 
will  also  be  made  for  extending  the  mains  in  future 
to  the  village  of  Dorsington.  The  water  supply  is 
to  be  obtained  from  the  Evesham  and  Pebworth 
Joint  Water  Committee's  scheme,  for  which  Messrs. 
Willoox  &  Raikes,  of  Westminster  and  Birmingham, 
are  the  engineers. 

Middlesbrough  T.C.  (May  loth.  Mr.  R.  H.  E-iek- 
nell). — £3,920  for  paving  Commercial-street  with 
wbinstone  setts. — The  town  clerk  (Mr.  Preston 
Kitchen)  said  the  very  dilapidated  condition  of  the 
street  made  it  a  matter  of  urgent  necessity  for  some 
reconstruction  work  at  once  to  be  carried  out.  It 
was  proposed  to  entirely  reconstruct  the  carriageway 
with  whinstone  setts  on  a  foundation  of  6-in.  con- 
crete. Mr.  S.  E.  Burgess,  borough  engineer,  gave 
the  necessary  particulars  of  the  proposed  work. 

Oundle  U.D.C.  and  R.D.C.  (April  30th.  Mr.  W.  W.  E. 
Fletcher). — £1,500  to  provide  additional  accommoda- 
tion at  the  infectious  diseases  hospital  at  Wood-lane. 
Oundle.  The  urban  council  applied  for  sanction  to 
borrow  £1,200,  and  the  rural  district  council  £300.— 
It  was  explained  that  the  proposal  was  to  erect  a 
permanent  hospital  for  eight  beds,  the  rural  council 
to  provide  a  sum  of  £300  and  the  urban  district  council 
£1,200.  On  the  completion  of  the  scheme  the  rural 
council  was  to  pay  three-fourths  of  the  cost  of  the 
upkeep  and  the  urban  the  remaining  quarter. 

Scarborough  T.C.  (May  13th.  Mr.  R.  H.  Bicknell). 
— £1,000  for  the  draining  of  Peasholme  undercliff  in 
the  North  Bay. — The  inspector  pointed  out  that  with 
respect  to  £742  of  the  total  amount  of  the  loan  they 
had  not — and  could  not  have — any  precise  drawings. 
The  corporation  should  ask  the  board  to  sanction 
the  loan  of  £258,  and  later  the  borough  engineer 
could  give  a  plan  showing  where  the  drains  had 
been  laid,  the  retaining  walls  erected,  and  the  ter- 
racing done.  The  town  clerk  (Mr.  Sydney  Jones) 
said  that  would  suit  the  council's  purpose  admirably. 
They  would  be  content  at  present  if  the  board  would 
sanction  the  loan  for  £258. 

Swaffham  R.D.C.  (May  19th.  Mr.  W.  H.  Collin).— 
£1,097  for  the  purpose  of  erecting  six  working-class 
dwellings  at  Holme  Hale.  It  was  stated  that  the  rents 
would  be  3s.  a  week,  and  that  there  would  be  a 
deficiency  of  £20  a  year  to  be  provided  out  of  the 
rates. 

APPLICATIONS    FOR   LOANS. 

Bourne  U.D.C. — £950  for  the  erection  of  six  work- 
ing-class dwellings. 

Eye  T.C. — £650  for  the  erection  of  four  cottages, 
and  for  sinking  a  well. 

Flint  C.C.— £2,600  for  a  new  school. 

Folkestone  T.C  — £600  for  paving  with  lithofalt 
blocks. 

Hampshire  C.C. — £2,509  for  a  new  school. 

Hastings  T.C. — £743  for  paving  works. 

Linthwaite  U.D.C. — £24,500  for  a  housing  scheme. 

Maidens  and  Coombe  U.D.C. — £710  for  private 
street  works  in  part  of  Coombe-gardens. 

Maldon  R.D.C. — £5,500  for  a  water  supply  scheme. 

Norwich  T.C.  —  £25,000  for  the  extension  of  the 
electricity  works. 

Ogmore  and  Garw  U.D.C— £5,000  for  a  housing 
scheme. 

Paignton  U.D.C— £5,600  for  laying  out  the  fore- 
shore at  Preston. 

Panteg  U.D.C. — £850  for  the  erection  of  a  swimming 
bath. 

Pershore  R.D.C. — £2,800  for  the  erection  of  sixteen 
cottages. 

Petworth  R.D.C — £2,400  for  workmen's  cottages. 

Radcliffe  U.D.C  —  £6,400  for  street  improvement 
works. 

Sheffield  T.C. — £400  for  making  footpaths. 

Stratford-on-Avon  T.C. — £600  for  sewerage  works, 
£1,500  for  a  reservoir,  and  £1,000  for  two  Bell's 
mechanical  filters. 

Tenby  T.C. — £9,699  for  the  culvert  scheme. 


Thurnscoe  U.D.C.  —  £1,325  for  widening  a  bridge, 
and  £1,450  for  laying  out  the  recreation  ground. 

Twickenham  U.D.C. — £5,250  for  wood  paving  works. 

West  Sussex  C.C.  —  £1,927  for  extensions  to  the 
Midhurst  Grammar  School. 

Widnes  T.C. — £20,000  for  waterworks  extensions. 

Winsford    U.D.C. — £1,000  for   sewerage   extensions. 

Yarmouth  T.C. — £3,800  for  electricity  extensions. 

LOANS    SANCTIONED. 

Bridlington  T.C. — £4,400  for  seventeen  years,  and 
£600  for  thirty  years,  for  extensions  to  the  electricity 
works. 

Chadderton    U.D.C. — £4,723  for  works  of  sewerage. 

Croydon  T.C. — £3,500  for  the  purchase  of  property 
for  road  improvement  purposes. 

Dartford  U.D.C — £350  for  the  extension  of  the  fire 
station. 

Fareham  R.D.C. — £12,831  for  sewerage  works. 

Lowestoft  T.C. — £3,000  for  electricity  mains,  and 
£2,000  for  house  services. 

Mansfield  T.C. — £450  for  a  school  site. 

Normanton  U.D.C. — £1,621  for  repairing  private 
streets. 

Rochdale  T.C— £13,000  for  street  works. 

Sunderland  T.C. — £4,500  for  the  construction  of  a 
new  street. 

Sutton  -  in  -  Ashfield  U.D.C— £1,417  for  works  of 
sewerage. 

Taunton  T.C.  —  £1,722  for  the  erection  of  twelve 
workmen's  dwellings. 

West  Sussex  C.C. — £1,533  for  a  new  school. 

FORTHCOMING    INQUIRIES. 

MAY. 

26. — York.  For  electricity  works  extensions 
(Mr.  T.  C.  Ekin) 

27. — Great  Crosby.  For  the  purpose  of  road 
widening  (Mr.  Edgar  Dudley) 

27. — Hebden  Bridge.  For  the  extension  of  the 
electricity  works  (Mr.  T.  C.  Ekin) 

27. —  Hythe.  For  works  of  sea  defence  (Mr. 
R.  M.  Crosthwaite)  

27. — Narberth.  For  works  of  water  supply 
(Mr.  R.  G.  Hetherington)  

27. — Sheffield.  For  street  and  sewerage  works 
(Major  C.  E.  Norton)       ...         

27. — Tiverton.  For  the  purpose  of  the  gas 
undertaking  (Mr.  R.  H.  Bicknell) 

28.— Atherton.  For  electric  lighting  purposes 
(Mr.  T.  C.  Ekin) 

28. — Blackburn.  For  street  widening  pur- 
poses (Mr.  Edgar  Dudley)  

28. — Brixham.  For  works  of  street  improve- 
ment (Mr.  R.  H.  Bicknell)       

28. — Knutsford.  For  works  of  road  improve- 
ment (Mr.  M.  K.  North) 

28.— Marsden.  For  street  and  sewerage  pur- 
poses (Major  C.  E.  Norton)       

28. — Paignton.  For  the  provision  of  a  depot 
(Mr.  R.  H.  Bicknell)       

28.— Pembroke.  For  the  provision  of 
machinery  at  the  pumping  station  (Mr. 
R.  G.  Hetherington)        

29. — Blaenavon.  For  the  provision  of  a 
cemetery  (Mr.  R.  G.  Hetherington)     ... 

29  — Colne.  For  road  improvement  purposes 
(Mr.   M.   K.   North)         

29  — Congleton.  For  works  of  water  supply 
(Mr.  A.  A.  G.  Malet)       

29. — Leyland.  For  works  of  street  improve- 
ment (Mr.  Edgar  Dudley)  

29. —Manchester.  For  electricity  and  street 
purposes  (Mr.  T.  C.  Ekin)  

29. Plymouth.       For      street      improvement 

works  (Mr.  R.  H.  Bicknell)       

29._ Wetherby.  For  sewage  disposal  purposes 
(Major  C.   E.   Norton)     

30.— Bradford.       For    sewerage    and    housing 

purposes  (Major  C.  E.  Norton) 

30.— Eccles.  For  street  works  and  the  exten- 
sion of  pumping  plant  (Mr.  A.  A.  G. 
Malet)  


£ 

30,000 
1,200 
3,250 

12,500 
161 

41,790 
2,900 
5,500 
2,330 
2,750 
5,000 
8,251 
1,600 

1,600 

2,200 

1,349 

360 

279 

76,133 

18,989 

400 

11,840 

15,979 
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The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below: 
Buildfngs— Dunfermline  £11,000,  East  Sussex  £9.113. 
North  Riding  £6,000,  Sheffield;  housing  and  town 
planning — Houghton,  St.  Austell;  roads  and  mate- 
rials—Stafford £2,000,  Swansea  £55,000;  sewerage 
and  sewage  disposal — Balbriggan,  Cannock  £12,270, 
Trowbridge  £16,500 ;  water,  gas  and  electricity- 
Birmingham.— Particulars  of  other  works  projected 
will  be  found  in  our  "Local  Government  Board 
Inquiries  "   pages. 

BUILDINGS. 

Anstruther  T.C. — A  scheme  of  alterations  at  the 
town  hall,  involving  a  probable  expenditure  of  £320, 
is  under  considei-ation. 

Bridgnorth  T.C.  —  The  question  of  restoring  and 
improving  the  council  chamber  at  a  cost  of  something 
like  £300  has  been  referred  to  a  committee  for  further 
cmrsideration. 

Dumbartonshire  C.C. — It  has  been  decided  to  con- 
struct new  sea  walls,  embankments,  and  relative 
works  where  necessary  between  Strone  and  Arrochar. 
Helensburgh  and  Garelochhead,  and  Finnart  and 
Strone,  at  a  cost  of  about  £7,000. 

Dumfriesshire  C.C. — The  council  have  approved  of 
a  draft  order  of  the  Local  Government  Board  for  the 
purpose  of  establishing  a  sanatorium  for  the  treatment 
of  seventy  phthisical  patients  from  the  counties  of 
Dumfries.  Kirkcudbright,  and  Wigtown,  and  the 
burghs  of  Dumfries  and  Maxwelltown.  under  the 
National  Insurance  Act. 

Dunfermline  T.C. — Improvements  are  to  be  carried 
out  at  the  central  library  at  a  cost  of  £11,000. 

East  Sussex  G.C. — For  the  purpose  of  extending  the 
wharfage  and  the  storage  accommodation  at  Newhaven, 
it  has  been  agreed  to  purchase  the  necessary  land,  and 
erect  buildings  at  an  estimated  cost  of  £9,113. 

Harwich  T.C. — Swimming  baths,  which  have  been 
erected  near  Commercial-road,  were  presented  to  the 
corporation  on  Saturday  by  Messrs.  C.  J.  Wilson, 
G.  M.  Wilson,  and  Jas.  Glenny,  manufacturers,  the 
ground  on  which  the  baths  stand  being  also  a  gift  from 
Messrs.  Wilsons  &  Glenny  (Limited).  The  erection 
of  the  baths  cost  £2,000. 

Hastings  T.C. — It  has  been  agreed  to  erect  two  new 
shelter  seats  on  the  parade,  one  at  St.  Leonards  and 
one  at  Hastings,  at  an  estimated  cost  of  £400. 

Kilmarnock  T.C. — It  has  been  decided  to  provide 
accommodation  for  five  additional  nurses  at  the 
Kaimshill  sanatorium. 

Lambeth  B.C.— The  tender  of  Mr.  W.  Dallenger, 
at  £265,  has  been  accepted  for  the  erection  of  a  pavilion 
in  Vauxhall  Park. 

Lichfield  T.C. — The  council  have  approved  proposals 
submitted  by  the  city  surveyor,  Mi-.  W.  B.  Chancellor, 
for  improvements  to  the  Guildhall,  and  for  the  con- 
version of  the  house  adjoining  into  a  new  council 
chamber  and  municipal  offices.  The  house  was  pur- 
chased a  few  years  ago  for  £1,210,  and  the  proposals 
of  the  surveyor  involve  a  further  expenditure  of 
£2,790. 

North  Riding  C.C. — The  county  hall  at  Northallerton 
is  to  be  enlai-ged  at  an  estimated  cost  of  £0,000. 

Panteg  U.D.C. — The  surveyor,  Mr.  H.  R.  Davies, 
has  prepared  plans  for  a  public  swimming  bath,  the 
cost  of  which  he  estimates  at  £850.  The  council  have 
resolved  to  proceed  with  the  scheme. 

Richmond  (Surrey)  T.C.  —  The  council  are,  when 
estimates  of  cost  and  possible  receipts  have  been  pre- 
pared, to  consider  the  advisability  of  providing  a  floor 
for  the  new  first-class  swimming  bath,  so  that  the 
building  may  be  let  during  the  winter  for  badminton, 
public  meetings,  concerts  and  similar  purp>> 

Salford  T.C. — In  connection  with  the  proposed  pur- 
chase of  a  plot  of  land  of  about  65  acres  for  a  sum 
of  £2,650  for  sanatorium  purposes  at  Rose  Hill, 
Marple,  it  was  stated  at  the  meeting  on  Wednesday 
last  that  it  is  intended  to  remodel  the  scheme,  and 
that  in  the  meantime  the  resolutions  which  had  been 
recommended  for  adoption  would  be  withdrawn. 


Scarborough  T.C. — The  borough  engineer,  Mr.  H. 
W.  Smith,  has  received  instructions  to  submit  plans 
and  estimates  for  an  open-air  swimming  bath  in  South 
Bay. 

Sheffield  T.C. — The  proposed  new  abattoir  scheme 
has  been  adopted. 

Southmolton  T.C. — The  plans  of  the  borough  sur- 
veyor, Mr.  H.  C.  E.  Rayner,  for  a  new  cattle  lnarket. 
have  been  approved. 

Sunderland  R.D.C. — The  new  infectious  diseases 
hospital  is  being  supplied  with  Shorland's  warm  air 
ventilating  patent  Manchester  grates,  patent  exhaust 
roof  ventilators  and  inlet  ventilating  panels,  by 
Messrs.  E.  H.  Shorland  &  Brother.  Limited,  of  Fails- 
worth,  Manchester. 

Yarmouth  T.C. — The  borough  surveyor,  Mr.  J.  W. 
Cockrill,  has  received  instructions  to  report  on  a 
suitable  site  for  and  the  cost  of  providing  a 
crematorium. 

HOUSING  AND  TOWN   PLANNING. 

Dal  key  (Co.  Dublin)  U.D.C. — A  scheme  is  to  be  sub- 
mitted to  the  next  meeting  for  the  erectiom  of  twenty- 
five  working-class  houses. 

Houghton  U.D.C. — The  scheme  for  building  fifty 
houses  under  the  Housing  of  the  Working  Classes 
Act  has  been  carried  a  step  further,  the  surveyor. 
Mr.  J.  W.  Holbrook,  having  submitted  an  amended 
block  plan  showing  the  houses  built  in  two  long 
rows  with  a  main  front  street  instead  of  cross  streets. 
By  adopting  this  he  estimates  a  saving  of  £110  in 
road-making,  and  it  will  give  each  house  a  uniform 
depth  of  55  ft.  instead  of  50  ft.  for  the  smaller  houses. 

Norwich  T.C. — Certain  premises  in  Barrack-street 
are  to  be  converted  into  eight  cottages  at  an  estimated 
cost  of  £696,  in  accordance  with  the  plans  and  specifi- 
cations of  the  city  engineer,  Mr.  A.  E.  Collins. 

Prestatyn  U.D.C. — Tenders  are  being  invited  for  the 
erection  of  fifteen  dwellings  for  workmen. 

St.  Austell  R.D.C. — A  housing  scheme  involving  the 
erection  of  thirty-six  houses  has  been  adopted. 

Spalding  R.D.C. — Tenders  are  to  be  obtained  for 
both  brick  and  concrete  houses. 

Staffs  C.C. — The  medical  officer  of  health,  Dr.  G. 
Reid,  has  prepared  reports  respecting  the  serious 
sanitary  condition  of  the  houses  at  Brownhills, 
Coseley,  and  Sedgley,  and  these  have  been  forwarded 
to  the  urban  district  councils  of  those  places  with 
a  request  that  they  should  inform  the  county  council 
what  steps  they  proposed  to  take  to  remedy  the 
state  of  things  described. 

PARKS  AND  OPEN  SPACES. 

Hawick  T.C. — The  Moat  Park  is  to  be  converted 
into  a  public  park  at  a  cost  of  about  £335. 

Paignton  U.D.C.  —  The  council  have  adapted  the 
following  estimate  of  the  surveyor,  Mr.  C.  O.  Baines, 
for  laying  out  the  land  and  foreshore  at  Preston, 
which  has  been  purchased  for  £4,467 — viz.:  Filling 
and  consolidating,  £1,200;  tar-macadam  promenade, 
£920  5s.;  retaining  wall  at  the  back  of  the  promenade, 
£450;  model  yacht  pond,  £222;  digging,  &c...  £27  15s.  ; 
conveniences,  £800;  four  shelteis,  £480;  drainage, 
£800;   contingencies  and  electric  pump,  £700. 

ROADS  AND  MATERIALS. 

Aberdeen  C.C. — It  has  been  agreed  to  comply  with 
the  Deeside  District  Committee's  request  to  pave 
.',  mile  of  the  Ballater- Braemar  road  with  random 
granite  setts,  by  way  of  an  experiment. 

Barnard  Castle  R.D.C. — The  council  have  approved 
a   plan   prepared  by  the   surveyor,   Mr.  L.   Simpson, 

f'ii  a  road  diversion  to  remove  dangerous  corners  mi 
the  Cockerton  main  road  near  Spinford  Bridge,  the 
estimated  cost  being  £653. 

Bridlington  T.C. — It  has  been  agreed,  subject  to 
ratification  by  the  Bridlington  Rural  District  Council 
and  the  sanction  of  the  Local  Government  Board,  to 
widen  Cardigan-road  to  50  ft. 

Durham  R.D.C.  —  The  council  have  accepted  the 
offer  (if  the  Master  and  Governors  of  Sherburn  Hos- 
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pita]  t"  give  the  Land  required  to  take  off  an  awkward 
coroei  al  Cassop  .Moor,  and  Mr.  Oliver's  tender,  at 
£657,  Eor  taking  off  the  hill,  filling  in  the  hollow,  and 
re-making  pari  of  the  road  between  Lowes  Barn  and 
Neville's   Cross   has    been   accepted. 

Essex  C.C. — II  is  announced  by  the  county  surveyor, 
Mr.  F.  J.  Wood,  that  1,913,598  super,  yds.  of  main 
mad  will  be  surface-treated  with  tar,  at  a  cost  of 
CI  1,950.  being  an  average  of  Hd.  per  super,  yard. 

Hexham  R.D.C. — It  lias  been  agreed  that  the 
maximum  wage  of  the  roadmen  in  the  council's 
emploj  be  increased  to  -2A<.  per  week,  but  it  has  been 
left  to  the  discretion  of  the  three  road  surveyors 
as  to  which  of  the  men  should  lie  brought  up  to 
the   standarfl. 

Kensington  B.C. — The  Improved  Wood  Pavement 
Company,  Limited,  are  carrying  out  the  work  of  re- 
pairing  Elgin-crescent  with  creosoted  wood  bit  cks. 
Tin   old  creosoted  blocks  were  laid  twenty  years  ago. 

Maidens  and  Coombe  U.D.C. — Back  Coombe-parade 

is  to  be  made  up  at  an  estimated  cost  of  £249. 

Melton  Mowbray  U.D.C.  —  The  surveyor,  Mr. 
Edmund  .leaves,  has  been  instructed  to  experiment 
with  tar  paving  on  the  footpaths  of  a  section  of  the 
town. 

Newton  Abbot  U.D.C— The  surveyor,  Mr.  C.  D. 
White,  has  been  authorised  to  obtain  tenders  for 
the  widening  of  the  Torquay-road  at  Penn  Iron 
Bridge.  It  is  proposed  to  increase  the  width  of  the 
road  From   16  ft.  to  30  ft. 

Salford  T.C. — A  sum  of  £487  is  to  be  expended  on 
road  and  footpath  repairs  at  Pendleton. 

Scalby  U.D.C— A  giant  of  £185  has  been  made  by 
the  county  council  for  works  of  road  widening. 

Southwark  B.C. — It  has  been  decided  to  accept  the 
offer  'it  the  Road  Board  to  make  a  free  grant  of 
£4,500  and  a  loan  of  a  similar  sum.  free  of  interest, 
for    two    years    for    the    purpose    of    carrying    out    a 

heme  of  repaying  in  the  borough. 

Stafford  T.C — New  streets  are  to  be  constructed  on 
the  Coton  Field  estate,  at  an  estimated  cost  of  £2,000. 

Swansea  T.C.  —  The  Highways  Committee  have 
decided  that  the  expenditure  of  £55,000  on  the  main 
roads  of  the  borough  shall  be  extended  over  three 
years. 

Warwick  R.D.C. — A  report  by  the  surveyor,  Mr. 
G.  F.  Taylor,  suggesting  that  application  should  be 
made  to  the  Road  Board  for  a  grant  for  the  mairite- 

naii  e  of  the  highways,   has   been  approved. 

SEWERAGE  AND  SEWAGE  DISPOSAL 

Balbriggan  R.D.C— The  Local  Government  Board 
have  written  to  the  council  calling  upon  them  to 
proceed  with  a  sewerage  scheme  without  delay.  The 
matter   has   been   referred  to   committee. 

Belfast  T.C. — Instructions  have  been  given  for  the 
preparation  of  an  estimate  of  the  cost  of  sewering  a 
portion  of  the  land  acquired  for  the  extension  of  the 
cemetery. 

Birmingham  T.C— The  General  Purposes  Com- 
mittee have  been  authorised,  after  conference  with 
the  other  authorities  interested,  to  report  to  the 
council  whether  the  continued  existence  of  the 
Birmingham,  Tame  and  Rea  Drainage  Board  as  a 
separate  authority  was  now  necessary,  and  in  what 
manner  the  dissolution  of  the  board  and  the  joint 
sewerage  district  could  be  secured  on  equitable 
terms. 

Cannock  U.D.C— The  Local  Government  Board  have 
approved  of  the  proposed  new  works  at  the  sewage 
farm,  and  suggested  certain  additions,  which,  with 
the  increase  in  the  cost  of  materials,  will  bring  the 
total  cost  of  the  scheme  to  £12,270. 

Chippenham  U.D.C. — A  public  convenience  is  to  be 
erected  at  the  Town  Bridge,  near  the  site  of  the  old 
Monkton  spring,  at  a  cost  of  £120. 

Dal  key  (Co.  Dublin)  U.D.C — A  sewerage  scheme  is 
to  be  submitted  at  the  next  meeting  of  the  council. 

East  Grinstead  R.D.C. — Main  sewerage  extensions 
are  to  be  carried  out  at  a  cost  of  £894. 

Edmonton  (Alberta)  T.C. — It  has  been  decided  to 
expend  £400,000  on  the  work  of  extending  the  sewer- 
age system. 

Fareham  R.D.C. — The  Local  Government  Board  have 
suggested  certain  amendments  in  the  sewerage  scheme, 
and  conditionally  upon  these  being  carried  out  the 
scheme  will  go  forward. 


Gosport  and  Alverstoke  U.D.C— A  chalet  for  women 
is  to  be  constructed  at  a  cost  of  £291. 

Lanchester  R.D.C— The  council  have  approved  of 
a  joint  scheme  with  the  Brandon  Urban  District 
Council  for  new  sewerage  works  at  Esh  Winning, 
the  proportion  of  the  cost  to  be  paid  by  Lanchester 
being   £175,  and   by  Brandon  £134. 

Linthwaite  U.D.C— The  tender  of  Mr.  A.  Graham, 

of  Huddersfield,  at  £885,  has  been  accepted  for  the 
construction  of  the  valley  sewer. 

Llandaff    and    Dinas    Powis    R.D.C.  —  Negotiations 

are  proceeding  with  the  Cardiff  Corporation  with 
respecl  to  the  terms  for  receiving  the  sewage"  of  the 
council's  district  into  the  city  sewers. 

Rotherham  R.D.C— It  is  proposed  to  carry  ou1 
sewerage  extensions  at  Maltby  at  a  cost  of  £2. (Mil. 

Runcorn  R.D.C. — The  proposed  sewerage  scheme, 
which  has  been  sanctioned  by  the  Local  Government 
Board,  has  been  reviewed  by  the  council,  who  have 
decided  to  send  the  matter  back  to  the  Sewerage 
Committee. 

Trowbridge  U.D.C— The  Sewage  Committee  have 
accepted  the  tender  of  Messrs.  H.  Isley  <.V  Co.  for 
the  reconstruction  of  the  sewage  disposal  works.    The 

amount  of  the  loan  sanctioned  for  the  scheme  is 
£16,500. 

WATER,  GAS,  AND  ELECTRICITY. 

Barrow-in-Furness  T.C — An  additional  gasholder 
is  to  be  built,  and  main  extensions  carried  out  at  an 
estimated  cost  of  £12,654. 

Birmingham  T.C— The  Fire  Brigade  Committee 
recommend  that  the  tender  of  Messrs.  J.  Dallas  & 
Sons,  at  £11,285,  be  accepted  for  the  new  fire  station 
.■it  Aston. — The  Tramways  Committee  recommend 
the  purchase  of  seventy-five  new  cars,  at  a  cost  of 
£83,000,  and  ten  motor-omnibuses  and  spare  equip- 
ment,  at   a  cost  of  £10,000. 

Clogher  R.D.C — It  is  proposed  to  provide  a  new 
water  supply  for  Aughnaclov  at  an  estimated  cost  of 
£3,120. 

Kirkintilloch  T.C — -Progress  is  being  made  with 
the  scheme  for  the  erection  of  a  new  gasholder,  at  an 
estimated  cost  of  £4,000. 

Weston-super-Mare  U.D.C. — A  committee  has  been 
appointed  to  go  into  the  question  of  the  water  supply 
with  a  view  to  a  subsequent  application  for  powers 
to  the  Local  Government  Board. 

Wolverhampton  T.C. — Converters,  switchboards, 
and  an  extra  high-tension  switchgear  are  to  be 
installed  at  the  electricity  works  at  a  cost  of    £5,567. 

MISCELLANEOUS. 

Reading  T.C. — During  the  past  year  the  tramway 
undertaking  earned  a  nett  profit  of  £2,801. 

Rhayader  (Radnor)  R.D.C.  —  The  council  have 
adopted  a  recommendation  from  the  surveyor,  Mr.  J. 
Powell,  that  the  best  roadmen  should  have  their  wages 
increased  from  16s.  to  18s.  per  week. 


PERSONAL. 


Mr.  A.  A.  Turriff,  burgh  surveyor  of  Elgin,  has  had 
his  salary  increased  by  £20  a  year. 

Mr.  James  H.  O'Connor,  of  Mountwelter,  has  been 
appointed  assistant  county  surveyor  of  Wexford. 

Mr.  W.  L.  B.  Smale,  of  Exeter,  has  been  appointed 
highway  surveyor  for  the  northern  district  of 
l.iskeard. 

Mr.  W.  B.  Wormleighton,  surveyor  to  the  Loftus 
Urban  District  Council,  has  had  his  salary  increased 
by    £30  a  year. 

Mr.  Peter  Sinclair,  of  Carnoustie,  has  been  ap- 
pointed surveyor  and  sanitary  inspector  to  the 
Buckhaven  Town  Council. 

Mr.  E.  H.  Crump,  Assoc. m.inst.c.e.,  surveyor  and 
waterworks  engineer,  Hinckley,  has  been  elected  a 
Fellow  of  the  Surveyors'  Institution. 

Mr.  J.  W.  Plews,  surveyor  to  the  Ripon  Rural  Dis- 
trict Council,  will  attend  the  International  Road  Con- 
gress as  the  council's  representative. 

Mr.  E.  J.  Marsh,  surveyor  to  the  Church  Stretton 
Urban  District  Council,  has  been  appointed  manager 
of  the  newly-acquired  waterworks  undertaking. 
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Mr.  R.  J.  Moores,  assistant  to  Mr.  S.  H.  Chambers, 
surveyor  to  the  Hampton  Urban  District  Council, 
was  on  Tuesday  voted  an  increase  of  salary. 

Mr.  T.  H.  B.  Heslop,  county  surveyor  of  Norfolk, 
lias  been  deputed  by  the  Eastern  Highways  Com- 
mittee of  the  county  council  to  attend  the  Inter- 
national Road  Congress. 

Mr.  Wilfred  H.  Veal,  assistant  borough  surveyor, 
Falmouth,  has  received  an  appointment  in  the  office 
of  the  borough  surveyor  of  Poole.  There  were  sixty- 
two  applications  for  the  position. 

Mr.  W.  Noble  Twelvetrees,  who  is  well  known  as 
an  authority  on  reinforced-concrete  construction,  will 
become  editor  of  Ferro-Concrete  as  from  the  July  issue 
of  that  publication — which  commences  a  new  volume. 

Mr.  James  Hembrow,  architectural  assistant  to  the 
borough  engineer  of  Chelmsford,  has  been  appointed 
town  planning  assistant  to  the  Edmonton  Urban  Dis- 
trict Council,  at  a  commencing  salary  of  £140  per 
annum. 

Mr.  Walker,  for  seventeen  years  building  inspector 
to  the  Wimbledon  Town  Council,  has  had  a  well- 
deserved  increase  of  salary  to  £3  15s.  per  week.  In 
the  course  of  the  discussion  it  transpired  that  Mr. 
Walker's  hours  of  work  were  from  7  a.m.  until  5  p.m., 
and  that  he  received  an  allowance  of  2s.  6d.  per  week 
for  a  bicycle. 

Mr.  Wilfred  V.  Davies,  clerk  in  the  office  of  Mr. 
R.  H.  Clucas,  the  borough  engineer  of  Kingston, 
Surrey,  has  been  appointed  to  a  similar  position  under 
Mr.  H.  C.  Fread,  surveyor  to  the  Esher  and  the 
Dittons  Urban  District  Council,  in  succession  to  Mr. 
W.  F.  Mason.  —  Mr.  T.  L.  Johnson  has  also  been 
appointed  clerk  of  works  in  connection  with  the 
sewage  contract  of  the  Esher  authority. 

Mr.  John  H.  Blizard,  Assoc. m.inst.c.e.,  of  11  Vic- 
toria-street, Westminster,  S.W.,  has  been  appointed 
by  the  Windsor  Rural  District  Council  to  act  as  joint 
engineer  with  Mr.  A.  M.  Fowler,  m.inst.c.e.,  in  the 
execution  of  the  works  of  main  sewerage  for  the 
Sunninghill  and  Sunningdale  (Berks)  district,  which 
are  now  about  to  commence.  The  appointment  has 
also  been  approved  by  the  Local  Government  Board. 
Mr.  Fowler  is  the  engineer  of  the  scheme. 


With  reference  to  our  statement  last  week  in  this 
column  that  Mr.  E.  P.  Richards,  m.inst.c.e.,  was 
about  to  sever  his  connection  with  the  Calcutta  Im- 
provement Trust,  which  we  gave  on  the  authority  of 
a  correspondent,  we  are  asked  to  say  that  that  gentle- 
man is  coming  home  on  sick  leave,  and  that  he  has 
not  severed  his  connection  with  the  trust.  He  is  at 
present  engaged  on  the  preparation  of  a  report  to 
that  authority. 

FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

PUPIL. — The  City  Engineer  and  Surveyor-  of 
Lichfield  has  a  vacancy  in  his  office  for  a  pupil. 
Particulars  of  work  being  executed  and  salary  paid 
can  be  had  upon  application.  (478) 

ARTICLED  PUPIL.— The  Borough  Engineer  of 
Woolwich  has  a  vacancy  for  an  articled  pupil. 
Extensive  Metropolitan  area.  Important  works  in 
hand. — Apply  J.  Rush  Dixon,  m.inst.c.e.,  Town  Hall, 
Woolwich.    '  (481) 

THE     URBAN     DISTRICT     COUNCIL     OF 
BARNES. 
SURVEYOR'S  CLERK. 
Applications  are  invited  for  the  appointment  of  a 
nd-Class   Clerk   in  the  Engineer   and   Surveyor's 
Office. 

Candidates    must    be   good    shorthand  writers    and 

typists,   and  preference  will  be  given  to  those  with 

■ious  experience  in  a  Municipal  Surveyor's  Office. 

The  salary  will  be  at  the  rate  of  £70  per  annum, 

rising  bv  annual  increments  of  £8  to  a  maximum  of 

£126. 

Applications,  in  candidate's  own  handwriting, 
stating  age  and  experience,  accompanied  by  copies 
of  not  more  than  three  testimonials  of  recent  date, 
and  endorsed  "Surveyor's  Clerk,"  to  be  sent  to  the 
undersigned  not  later  than  Saturday,  31st  May,  1913. 
Canvassing  will  disqualify. 

G.  BRUCE  TOMES,  assoc.m.inst.c.e., 
Engineer  and  Surveyor. 
The  Council  House, 

High-street,   Mortlakc.   S.W.  (476) 


SURVEYOR'S  ASSISTANT  wanted  at  once; 
must  be  well  up  in  outdoor  Land  Surveying; 
capable  of  using  the  Theodolite;  neat  draughtsman. 
Salary,  30s.  to  40s.  per  week. — Apply  Box  1,254,  office 
of  The  Surveyor,  24  Bride-lane,  Fleet-street,  E.C. 
(482) 

VyELLINGBOROUGH. 

VV      REINFORCED-CONCRETE    BANDSTAND. 

The  Urban  District  Council  of  Wellingborough  are 
prepared  to  receive  Tenders  for  the  Construction  of  a 
Reinforeed-Concrete  Bandstand  in  the  Castle  Fields 
Recreation   Ground. 

Plans  and  Specifications  can  be  obtained  upon 
application  to  the  undersigned  upon  payment  of  a 
deposit  of  2  guineas,  which  will  be  returned  on  receipt 
of  a  bond-fide  Tender  and  the  return  of  the  documents. 

Tenders,  sealed  and  endorsed  "Tender  for  Band- 
stand," must  be  delivered  to  me  not  later  than  10  a.m. 
on  Monday,  June  9,  1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted. 

E.  YOUNG  HARRISON,  assoc.m.inst.c.e., 
Engineer  and  Surveyor. 

Council  Offices, 
Market-square, 
Wellingborough. (480) 

pSSEX     COUNTY     COUNCIL. 
■^  HIGHWAYS  COMMITTEE. 

The  above  Council  are  desirous  of  receiving  Tenders 
for:  — 

(1)  Resurfacing  the  undermentioned  roads  with  tarry, 

bituminous   or  asphalt    Macadam,   laid    to    an 
approved  thickness; 

(2)  The  maintenance  of  this  Macadam  for  a  period 

of  3  years  after  the  completion  of  the  Contrail. 
The  roads  referred  to  are :  — 

(1)  London  to  Colchester — from  Hare  Street  to  Brent- 

wood;   length,  6  miles;    area  to  be  resurfaced, 
60,000  sq.  yds.; 

(2)  London  to  Southend — from  Barking  to  Grays; 
length,  9-62  miles;  area  to  be  resurfaced, 
102,000  sq.  yds. 

Tenders  are  to  be  delivered  not  later  than  12  noon 
on  Saturday,  May  31,  1913,  addressed  to  the  County 
Surveyor,  Chelmsford. 

Forms  of  Tender  can  be  obtained  upon  application. 

The  County  Council  reserve  the  right  to  divide  the 
proposed  work  between  several  contractors,  and  to 
accept  the  part  of  a  Tender. 

The  Contractors  whose  Tenders  are  accepted  will 
be  required  to  supply  guarantees  in  accordance  with 
the  terms  of  the  Contract  for  the  execution  of  the 
work. 

PERCY  J.  SHELDON,  m.inst.c.e., 

County  Surveyor. 

Chelmsford. 

May  21,  1913.  (479) 


rriEDDINGTON  URBAN  DISTRICT  COUNCIL 
J-  SEWAGE  PUMPING  MACHINERY. 

The  Council  are  prepared  to  receive  Tenders  for 
the  Supply  and  Erection  of  Pumping  Machinery, 
Auxiliary  Plant,  Pipework,  &c,  at  their  Sewage  Dis- 
posal  Works,    Broom-road,    Teddington. 

The  Specification  and  Drawings  in  two  Sections— 
viz., 

Section    A— Worthington    Pumping    Engine,    or 

Alternative ; 
Section  B — Centrifugal  Pumps,  Auxiliary  Plant, 
Pipework,  &c. — 
may  be  seen,  and  Forms  of  Tender  and  Specification 
obtained,  on  application  to  Mr.  William  Fairley,  Con- 
sulting Engineer,  Parliament  Mansions,  Victoria- 
street,  Westminster,  on  deposit  of  a  crossed  cheque 
for  £5,  made  payable  to  the  Council,  which  deposit 
will  be  returned  on  receipt  by  the  Council  of  a  bond-fide 
Tender  and  the  return  of  all  documents  issued. 

Copies  of  the  Drawings  and  Specifications  may  also 
he  inspected  at  the  office  of  Mr.  Marshall  Hainsworth, 
Surveyor  to  the  Council,  Public  Offices,  Teddington. 
Sealed  Tenders,  on  the  forms  provided  by  the  Coun- 
cil, to  be  received  by  the  undersigned  not  later  than 
noon  on  Monday,  the  16th  day  of  June,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

(By  order) 

G.  H.   SALMONS, 

Clerk  to  the  Council. 
Public  Offices, 
Teddington . 

May  22,  1913.  (477) 
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CLEFT   CHESTNUT  FENCING. 


A  wire-bound  cleft  chestnut  fence  specially  intended 
to  meet  the  requirements  of  surveyors,  and  one  that 
does  not  spoil  the  rural  aspect  of  the  country— an 
importanl  point  —  has  been  placed  on  the  market 
under  the  above  name  by  Akonia,  Limited,  the  well- 
known  inventors  and  makers  of  Akonia.  of  Lan- 
cashire, and  Birkbeck  Bank  Chambers,  London. 

Among  the  distinguishing  features  and  advantages 


twenty  years.  When  desired  the  fencing  can  he 
treated  with  wood  preservative,  and  the  Company 
also  undertake  the  fixing,  although  the  erection  is  so 
simple  that  any  handy  man  can  carry  it  out. 

Among  the  various  purposes  for  which  the  sur- 
veyors' fencing  is  suitable  are:  main-road  fencing, 
side  roads,  footpaths,  recreation  grounds,  school  en- 
closures, sewage  farms,  allotments,  hospital  grounds, 
asylums,  cottages,  and  parks.  The  fencing  has  been 
adopted  by  many  urban  and  rural  authorities.  For 
tree-guards  in  parks  and  elsewhere  it  should  be  par- 


An     ExAMTLE    OF    THE    NEW     FENCING. 


of  this  fencing  which  must  appeal  to  borough  and 
rural  authorities,  the  following  may  be  particularly 
mentioned:  It  is  easily  fixed,  as  shown  herewith,  by 
means  of  pulley  blocks.  It  is  unclimbable,  quickly 
erected,  adaptable  for  use  on  irregular  ground,  and 
easily  removable  without  injury. 

It  is  made  at  the  firm's  fencing  works  in  Kent,  and 
nothing  but  the  best  grown  chestnut  undergrowth  is 
used.     It  is  supplied  in  various  patterns  and  heights 


ticularly   suitable.     A   complete   illustiated   catalogue 
and  further  particulars  will  be  sent  on  application. 


Sheffield's  Municipal  Wage  Bill.— Sheffield  City 
Council  recently  approved  the  proposal  to  grant 
increases  of  wages  to  1,572  labourers  in  the  corporation 
departments.  This  will  cost  £7,252  per  annum, 
necessitating  a  penny  rate. 


Cleft    Chestnut   Tkee    Guards. 


and  the  second  view  shows  one  that  is  very  much 
appreciated  and  very  popular. 

The  prices  run  from  8d.  to  Is.  lOd.  per  yard,  accord- 
ing to  the  height,  the  latter  varying  from  2  ft.  6  in. 
with  pales  4  in.  apart,  to  6  ft.  with  pales  4  in.  apart 
and  three  strands  of  wire. 

The  wire  used  is  of  the  best  galvanised  description 
and  the  pales  are  stapled  top  and  bottom,  the  inter- 
mediate posts  being  driven  into  the  ground  2  ft.  and 
creosoted.  Hand  and  field  gates  to  match  are  also 
supplied  and  the  material  is  guaranteed  to  last  about 


Drainage  Works  and  Sanitary  Fittings.— A  third 
edition,  revised  and  brought  up  to  date,  particularly 
as  regards  the  questions  of  concrete  sewers,  sewer 
ventilation  and  flushing,  and  the  Public  Health  Acts 
Amendment  Act  of  1907,  still  further  evidences  the 
success  of  this  little  manual,*  which  manifestly  de- 
serves the  attention  and  confidence  of  all  concerned 
in  the  important  subject  with  which  it  deals.— The 
Bookseller . 

*  "Drainage  Work  and  Sanitary  Fittings."  By  Win.  H.  Maxwell, 
Price  2s.  nett.    London  :   St.  Bride's  Press,  Ltd.,  21  Bride-lane,  E.U. 
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SOME  RECENT  PUBLICATIONS.* 

The  Civit.  Engineers'   Pocket-book.    By  Albert  J. 

Frye.    Price    21s.    nett.     London:     Constable    & 

Co.,  Limited. 
This  work  is  described  in  its  sub-title  as  a  refer- 
ence book  for  engineers,  contractors,  and  students, 
containing  data,  methods,  formulae,  and  tables,  and 
even  this  comprehensive  description  scarcely  indi- 
cates the  wide  scope  of  the  contents.  The  book  is 
divided  into  seventy-one  sections,  each  of  which  is 
devoted  to  a  separate  subject-matter,  so  that  it  is  in 
effect  a  treatise  in  summary  form  comprising  the 
whole  range  of  civil  engineering  theory  and  prac- 
tice. Thus,  in  addition  to  the  large  number  of 
tables  which  one  naturally  looks  for  in  a  "pocket- 
book,''  there  is  a  considerable  amount  of  explana- 
tory text.  This  is  exceedingly  well  and  clearly 
written,  especially  when  allowance  is  made  for  the 
self-imposed  limitations  of  the  author  as  regards 
space.  It  is,  of  course,  impossible  to  enumerate 
anything  like  the  whole  of  the  subjects  dealt  with, 
but  they  may  broadly  be  classified  as  Practical 
Mathematics  (including  a  good  explanation  of  the 
differential  and  integral  calculus).  Mechanics,  Theory 
of  Structure,  Strength  Properties  and  Production  of 
Materials,  Properties  and  Tables  of  Beams,  Girders 
and  Columns,  Civil  Engineering  Structures — e.g., 
Bridges,  Dams,  &c. — Surveying,  Paving.  Water  Sup- 


iron  industry,  is  divided  into  two  parts.  The  first 
treats  of  all  questions  relative  to  the  construction 
of  these  electric  furnaces,  and  the  apparatus  used, 
while  the  other  part  takes  up  the  practical  use  of 
elect  iic  furnaces  in  the  steel  mill  and  all  its  metal- 
lurgical reactions.  The  authors  have  carefully 
avoided  advocacy  of  any  special  type  of  furnace, 
and  the  value  of  the  book  is  enhanced  by  the  fact 
that  most  of  the  results  given  are  based  on  actual 
experience.  The  introduction  of  the  electric  furnace 
into  the  realm  of  steel  and  iron  manufacture  has 
ren  lered  it  necessary  that  those  who  are  engaged 
in  that  important  industry  should  be  thoroughly 
acquainted  with  its  construction  and  possibilities. 
The  authors  of  this  book  have  succeeded  in  produc- 
ing a  comprehensive  manual  of  practical  informa- 
tion for  the  practical  man,  and  at  the  same  time  in 
giving  a  sufficiently  full  and  lucid  explanation  of 
the  electric  laws  anil  phenomena  involved,  and  the 
scientific  principles  upon  which  the  work  rests. 
The  translation  into  English  of  so  excellent  and 
practical  a  treatise  should  meet  with  a  cordial  wel- 
come from  British  engineers  and  others  concerned 
with    iron  and    steel   manufacture. 

Forest   Physiography.     By  Isaiah   Bowman.     Price 
21s.    nett.     New  York:  '.John   Wiley   <v   Sons. 

This  is  a  book  of  great  importance  to  waterworks 
engineers,  for  it  treats  exhaustively  the  subject  of 
forest  physiography  with  reference  to  soil  and 
climate,    and    the    effect   which    forests    have    on    the 


Method    of   Fixing    Cleft    Chestnut    Fencing 


ply,  Sanitation,  Hteam  and  Gas  Power,  Electric 
Power  and  Lighting.  Taking  section  60,  which  deals 
with  Highways,  as  typical  of  the  work  and  as  most 
likely  to  be  of  interest  to  our  readers,  we  sec  that 
it  is  divided  into  five  parts,  dealing  respectively 
with  Traction,  Roads  and  Streets,  Pavement  Speci- 
fications,  Care  of  Road  Surfaces,  and  miscellaneous 
matters,   and    consists  of    about    50  closely   printed 

of  useful  notes.  Mr.  Frye's  pocket-book  has 
been  excellently  produced  on  thin  paper  by  Messrs. 
Constable.  The  typography  is  excellent,  so  that 
even  closely  printed  tables  may  be  consulted  with- 
out in  any  way  trying  the  eyes;  and  the  text  is 
illustrated  with  many  clearly  drawn  diagrams.  In 
a  book  of  this  kind,  which  contains  a  mass  of  infor- 
mation upon  a  great  variety  of  subjects,  it  is  essen- 
tial that  the  matter  should  be  arranged  and  indexed 
so  as  to  lender  any  desired  subject  capable  of  easy 

ice.  This  is  fully  secured  in  the  book  before 
us  by  an  analytical  table  of  contents,  supplemented 
by  an  excellent  general  index. 

b.'.i.     Tide       I'l   &NACES       INT       THE       IRON       AND       SrEKL 

Industry,        by      W.       Rodenhauser      and       I. 
oenawa;     authorised    translation    ami    addi- 
tions   by    C.    If.    Vom     Baur.     Price     15s.    nett. 
London:   Chapman  <v  Hall.  Limited 

This  work,  which  deals  comprehensively  with 
electric  furna<  pecially  for  the  steel  and 

*  Any  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
od   receipt  of  published  price 


rainfall.  A  large  part  of  the  work  is  devoted  to 
detailed  descriptions  of  the  physiographies!  features 
of  different  parts  of  the  United  States.  Hence  it  is 
of  greater  usefulness  to  American  than  to  English 
engineers,  but  the  principles  described  in  the  first 
eight  chapters  of  the  book  are  of  universal  applica- 
tion. These  chapters  deal  with :  (1)  The  Import- 
ance, Origin,  and  Diversity  of  Soils;  (2)  Physical 
Features  of  Soils;  (3)  Water  Supply  of  Soils;  (4) 
Soil  Temperature;  (5)  Chemical  Features  of  Soils; 
(G)  Humus  and  the  Nitrogen  Supply  of  Soils;  (7) 
Soils  of  Arid  Regions;  (8)  Soil  Classification.  The 
book— which  contains  over  750  pages — is  very  fully 
illustrated  with  sketches,  maps,  and  figures,  and 
there  are  three  coloured  plates. 


CHEMISTRY    IN    GASWORKS. 

The  Institute  of  Chemistry  of  Great  Britain  and 
Ireland  have  issued  in  pamphlet  form  accounts  of 
two  valuable  lectures  on  "Chemistry  in  Gasworks." 
which  Mr.  \V.  J.  A.  Butterfield,  m.a.,  f.i.c,  de- 
livered before  that  society  recently.  In  these  lec- 
tures Mr.  Butterfield  has  endeavoured  to  indicate 
that  the  gasworks  chemist  should  not  be  merely  a 
machine  .for  carrying  out  routine  analyses,  but 
should  be  the  source,  of  the  ideas  and  methods  by 
which  the  processes  of  manufacture  should  be  de- 
termined and  controlled.  The  gas  industry  is  essen- 
tially a  chemical  industry,  but  he  insists  that  the 
gasworks  chemist,  in  addition  to  a  sound  grounding 
in  chemistry,  and  a  special  knowledge  of  .(,y> 
chemistry  of  fuels  and  materials  used  in   and 
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a  gasworks,  should  have  a  better  knowledge  of 
mechanics  than  is  necessary  to  the  chemist  in  many 
other  industries.  Even  of  greater  importance,  he 
also  points  out,  is  a  thorough  training  in  physios, 
the  chemical  problems  of  gas  manufacture,  and  of 
the  supply  and  use  of  gas  being  always  intimately 
associated  with  questions  for  the  elucidation  of 
which  a  special  knowledge  of  physics  is  of  the 
greatest  possible  service.  The  lectures  are  published 
free  to  members  of  the  Institute  of  Chemistry,  but 
copies  will  he  supplied  to  other  persons  at  the  price 
of  2s.  6d. 

The  annual  number  of  our  Toronto  contemporary, 
Contract  fy&cord  and  Engineering  Review,  issued  on 
April  -30th,  is  a  remarkably  fine  production  of  over 
2G0  pages.  Articles  by  men  of  international  promi- 
nence in  the  constructional  field  are  a  special  feature 
of  the  number,  among  the  subjects  dealt  with  being 
the  inoffensive  collection  arid  disposal  of  sewage,  early 
Canadian  bridge  building,  the  highways  of  Europe, 
the  construction  of  broken-stone  roads,  and  the  evolu- 
tion of  road-building  machinery.  That  the  value  of 
publicity  is  not  overlooked  on  the  American  Continent 
is  evident  from  i lie  fact  that  no  fewer  than  300  adver- 
tisers have  taken  space  in  the  issue. 

London  Deht,  1911-12. — Issued  by  the  London 
County  Council,  this  return  shows,  in  respect  of  die 
various  London  local  authorities,  the  gross  and  mil 
debt  outstanding  at  March  31,  1912,  and  the  charge 
on  the  rates  in  the  year  1911-12,  together  with  an 
analysis  of  the  total  nett  debt  of  London  according 
to  the  method  of  borrowing  and  the  nature  of  the 
services  for  winch  loans  have  been  raised,  compara- 
tive tables  showing  the  debt  and  debt  charge  in 
recent  years.  The  publication  is  obtainable  through 
any  bookseller,  price  4d. 

"To  the  Continent  "  is  the  title  of  a  new  booklet, 
with  facsimile  water-colour  illustrations,  which  the 
Great  Eastern  Railway  Company  have  issued  as  a 
handy  guide  to  the  popular  Harwich-Hook  of  Hol- 
land route.  It  can  lie  obtained  free  by  sending  post- 
card to  the  Continental  Manager,  G.E.R.,  Liverpool- 
street  Station,  London,  E.C. 

Under  the  title  of  "Motor-car  Troubles:  Their 
Symptoms  and  their  Cure,"  Messrs.  Harper  & 
Brothers  are  shortly  issuing  a  pocket-hook  for 
motorists  by  H.  W.  Slauson.  The  work  is  arranged 
so  that  the  proper  remedy  may  instantly  he  found 
lor  any  of  the   ills  to  which  the  motor-car  is  liable. 


THERMOMETER   FOR    PORTABLE   TAR   BOILERS. 


Herewith   is  an   illustration  of  one  of   the   patterns 
of  Hutchinson's  thermometers-,  designed  for  users  of 

coal  -  tar  asphalt, 
&c.  A  smaller  type 
of  this  instrument 
was  exhibited  last 
month  in  The  Sur- 
veyor Section  of 
the  Building  Trades 
Exhibition,  and  at- 
tracted considerable 
attention  from  sur- 
veyors and  engi- 
neers, who  made 
some  useful  and 
practical  sugges- 
tions as  to  gradua- 
tions on  the  scale, 
length  of  stem,  and 
method  of  fixing  the 
thermometer  to  tar 
and  asphalt  heaters, 
or  boilers,  as  they 
are  generally  called. 
The  maker,  whose 
name  appears  on 
the  scale,  was  quick 
to  take  advantage 
of  the  suggestions 
he  received,  and 
the  present  ther- 
mometer is  the  re- 
sult. It  is  to  be 
fixed  so  that  the 
stem  passes  direct  into  the  tar  tank  without  passing 
through  any  hot-air  jacket  or  "flue,"  and  should 
he  about  G  in.  above  the  bottom  of  the  tank.  We 
^understand  that  a  hinged  metal  door  is  provided  for 
supp^cting  the  glass. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

VISIT   TO   THE    METROPOLITAN    WATER    BOARD'S    WORKS. 

By  the  kind  permission  of  Mr.  William  B.  Bryan, 
m.inst.ce.,  chief  engineer  to  the  hoard,  a  visit  was 
paid  on  Wednesday.  May  14th.  to  the  new  works  of 
the  Metropolitan  Water  Board  at  Enfield  Lock  and 
Chingford.  The  members  assembled  at  Liverpool- 
-iieet  Station  at  L2.30,  and  journeyed  direct  to 
Enfield  Lock  Station,  whence  a.  walk  of  about  half 
a  mile  took  them  to  the  pumping  station,  where  they 
were  met  by  Mr.  T.  C.  Ueverell,  the  resident  engi- 
neer of  the  works.  Only  one  of  the  Humphrej 
pumps  was  working  at  the  tune,  hut  as  this  was 
delivering  at  the  rate  of  40,000,000  gallons  a  day.  a 
fair  estimate  was  obtained  of  what  could  lie  done 
when  all  the  pumps  were  working  at  full  pressure. 
A  two-mile  walk  along  one  side  of  the  reservoir  fol- 
lowed, the  partj  proceeding  in  Indian  file  along  the 
concrete  coping  of  the  embankment  wall.  The 
reservoir  showed  no  disposition  to  fill  up  for  many 
a  long  month,  despite  the  enormous  quantity  of 
water  which  is  daily  being  pumped  into  it,  and  it. 
has  not  yet  attained  a  high  enough  level  for  any 
water    to    he    drained    from    it. 

The  visit  was  of  the  most  interesting  nature,  and 
the  weather  was  all  that  could  be  desired.  A  vote 
of  thanks  to  Mr.  Deverell  was  given  before  the  party 
broke  up.  It  was  unfortunate  that  a  number  of 
members,  unable  to  face  the  two-mile  concrete 
stretch  along  the  reservoir,  remained  behind  and 
were  not  present  when  the  roll  was  called.  The 
following  are  the  names  of  those  who  answered  to 
the  call:  Messrs.  C.  M.  Teuton  (Eastbourne),  D.  C. 
l-'idler  (Haves).  C.  L.  Gray  (London),  A.  N.  Huds- 
well  (Woolwich),  P.  E.  Weeks  (Woolwich),  J.  W. 
Riggs  (Hertford).  G.  V.  Sparrow  (Poole),  H.  M. 
Jordan  (London),  J.  N.  C.angulee  (London),  H.  J. 
Higgins  (Lewishanu.  R.  B.  Higgins  (Lewisham), 
R.  L.  Khastiger  (London),  .1.  X.  Jackson  (Hamble- 
doni.  C.  T.  Suter  (Petworth),  W.  .1.  Cragg  (Petworth), 
\Y.  .).  Coleman  (Cookham),  J.  ,/ .  Paterson,  M.D., 
ii.se.  medical  officer  of  health  [Last  Berks),  X. 
Hoskins  (London),  A.  Venkataraman  (London),  N.  W. 
Ifoskins  (London),  A.  Deboy  (London),  D.  R.  Varnia 
(London),  S.  S.  Bhagat  (London),  A.  S.  Shah  (Lon- 
don!. E.  llolden  (London),  C.  .1.  Hoskins  (London), 
■J .  R.  Vigil  (London),  and  B.  Wyand,  secretary  of 
the  institution.  Mr.  Horace  Boot,  vice-president. 
wrote  apologising  for  not  being  able  to  attend  as 
promised,  owing  to  a  special  call  to  Manchester. 


Akonia  for  Ascot.— The  Stewards  ol  the  Ascot  Royal 
Enclosure  have  decided  to  use  Akonia  for  dust  pre- 
tention on  the  occasion  of  the  Ascot  Races.  The 
London  Electric  Railway  Company  are  using  Akonia 
to  allay  the  dust  on  the  platforms  of  the  tube 
tations. 

Junior  Institution  of  Engineers.— On  t he  twenty- 
ninth  anniversary  of  the  foundation  of  the  Junior 
Institution  of  Engineers  on  Monday,  June  30th,  at 
the  Institution  of  Electrical  Engineers,  Victoria 
Embankment,  the  second  Gustave  Canet  lecture  will 
be  delivered  by  Dr.  Dugald  Clerk,  f.r.s.,  who  has 
chosen  as  his  subject  "The  Working  Fluid  of  In- 
ternal Combustion  Engines." 

Aberdeen  Water  Supply.— The  much  debated  water 
supply  for  the  city  of  Aberdeen  has  been  advanced  a, 
stage  by  Mr.  C.  P.  Hogg,  Glasgow,  and  Mr.  C.  If. 
Roberts,  Aberdeen,  who  have  prepared  a  joint  report 
on  the  river  Avon  as  a  source  of  water  supply  for 
Aberdeen.  Their  estimate  of  cost  is  as  follows  — 
8i  million  gallons  daily  average  supply,  £942,000;  10 
million  gallons  daily  average  supply,  £953,500;  14 
million  gallons  daily  average  supply,  £1,273,000.  The 
engineers  have  already  reported  on  the  rivers  Dee 
and  Dye  and  are  of  opinion  that  the  waters  of  Avon 
are  distinctly  superior  to  those  of  the  other  two  rivers 
named.  The  report  adds:  "In  comparing  the  three 
sources,  however,  it  should  be  remembered  that  the 
supplies  from  the  Dee  and  the  Dye  would  lie  filtered, 
while  it  is  not  proposed  to  filter  the  Avon  water.  As 
the  benefit  to  be  obtained  from  filtration  is  very  great, 
it  is  doubtful  whether  an  Avon  supply  unfiltered 
would  show  superiority,  chemically  or  bacteriologi- 
cally,  over  properly  filtered  supplies  from  either  of 
the  two  sources.  In  any  event  it  would  be  difficult 
to  find  many  towns  enjoying  supplies  superior  to  that 
which  could  be  obtained  from  any  one  of  the  three 
sources  referred  to." 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President— Mr.  R.  J.  Thomas,  m.inst.c.e. 
County   Surveyor,  Buckinghamshire. 


SCOTTISH    MEET1NC. 

A  meeting  of  the  institution  will  be  held  in  the 
Scottish  District  at  Dundee  on  June  6th  and  7th. 

ROCHDALE    MEETINC. 

A  meeting  of  the  institution  in  the  North-Western 
District  will  be  held  at  Rochdale  on  June  14th 
(Saturday). 

LEEK    MEETINC. 

A  meeting  of  the  institution  in  the  West-Midland 
District  will  be  held  at  Leek  on  June  28th  (Saturday). 

ANNUAL  MEETINC. 

The  annual  meeting  of  the  institution  will  be 
held  from  July  16th-19th. 

Thomas  Cole, 
92  Victoria-street,   S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 

President— Mr.    Frank   Latham,    m.inst.c.e.i.,    f.s.e., 
Borough   Engineer   and    Surveyor,   Penzance. 


NORTH-WESTERN   DISTRICT. 

A   North-Western  District  meeting  will  be   held  at 
the  Town  Hall,   Salford,  on   Saturday,  May  31st. 

Programme. 
1.30   p.m.— District   business   meeting. 
2  p.m.— Paper,  "The  Sewage  Sludge  Problem  and  its 
Solution,"    by   Dr.    Grossman,    m.a.,    f.i.C, 
to  be  presented  for  discussion. 
COUNCIL    MEETINCS. 
A  council  meeting  will  be  held  at  the  Town  Hall, 
Salford,  on  Saturday,  May  31st,  at  4  o'clock. 

The   following   other  council   meetings    have    been 
arranged-    June   28th,    London;    July    30th,    London. 


39  Victoria-street,  S.W. 
May  1,  1913. 


B.  Wyand, 

Secretary. 


ROYAL  SANITARY  INSTITUTE. 


PROVINCIAL   SESSIONAL   MEETINC,    CHESTER. 

A  sessional  meeting  will  be  held  on  Friday,  May 
30th,  in  the  council  chamber,  Town  Hall,  Chester,  at 
7.30  p.m.,  when  a  discussion  will  take  place  on 
"  Modern  Methods  for  the  Purification  and  Softening 
of  Water  Supplies,"  to  be  opened  by  Mr.  Joseph 
Parry,  m.inst.c.e.,  chief  engineer,  Liverpool  Corpora- 
tion waterworks. 

It  is  hoped  that  the  following,  among  others,  will 
tiikc  part  in  the  discussion:  Prof.  J.  Radcliffe, 
tech.,  Municipal  School  of  Technology,  Man- 
chester; Messrs.  W.  Matthews  Jones,  m.inst.c.m.e., 
city  surveyor  and  engineer,  Chester;  Coard  S.  Pain, 
assoc.inst.c.e.,  f.s.i.,  Liverpool;  F.  Storr,  m.inst.w.e., 
water  engineer,  Wrexham,  and  James  Wilding,  f.s.i., 
surveyor  and  water  engineer,  Runcorn. 

The  chair  will  be  taken  by  Mr.  H.  Percy  Boulnois, 
m.inst.c.e.,  chairman  of  council  of  the  institute. 

On  the  following  morning  an  inspection  will  be 
made  of  the  Permutit  softening  plant  at  the  West 
hire  Water  Company's  pumping  station  (Hooton). 
The  visit  to  these  works,  it  is  expected,  will  take  about 
two  hours  and  a-half.  Chester  waterworks  will  be 
visited  in  the  afternoon. 

ANNUAL    REPORT. 

The  annual  report  of  the  Royal  Sanitary  Institute 
which  has  just  been  issued  shows  a  satisfactory  pro- 
am]  development  in  the  institute's  work,  both 
mi  Kngland  and  other  parte  of  the  Empire.  A  new 
braneh  has  been  established  in  New  Zealand,  ami  the 
total  number  of  members  and  associates  on  the  roll 
of  the  institute  is  4,257. 

An  epitome  of  the  three  years'  work  since  the  in- 
stitute was  established  in  its  new  premises  in  Buck- 
ingham  Palace-road     is  appended    in   the   report,  and 


shows  that  the  change  of  premises  was  in  every  way 
satisfactory.  Not  only  has  the  institute  increased 
more  rapidly,  but  the  attendance  at  its  lectures  of 
members,  students,  and  the  general  public  indicates 
that  the  present  situation  of  the  institute  is  a  con- 
venient one. 

The  financial  aspect  is  equally  satisfactory ;  the 
institute  has  paid  for  the  new  buildings  out  of  the 
accumulated  fund,  and  the  growth  in  the  income  has 
more  than  overtaken  the  increased  expenses  involved 
by  the  larger  buildings. 

ANNUAL     C0NCRESS     AND    EXHIBITION,     EXETER. 

Up  to  the  present,  we  learn,  three  foreign  and 
Colonial  Governments,  three  Government  Depart- 
ments, fifteen  county  councils,  thirty-two  county 
boroughs,  seven  metropolitan  boroughs,  fifty-five 
boroughs  and  urban  district  councils,  ten  rural  dis- 
trict councils,  five  port  sanitary  authorities,  six  edu- 
cation authorities,  and  thirty-four  societies,  univer- 
sities, and  colleges  have  appointed  delegates  to  the 
congress  of  the  Royal  Sanitary  Institute  which  is  to 
be  held  at  Exeter  from  July  7th — 12th  next,  under 
the  presidency  of  Earl  Fortescue,  k.c.b.,  Lord- 
Lieatenant  of  Devonshire. 

Order    of    Proceedings. 
Monday,  July  7th. 

1  p.m.— Reception  of  members  and  delegates  in  the 
Guildhall,  by  the  Right  Worshipful  the 
Mayor. 

L.30  p.m. — Public   luncheon,  in  the  Rougemont  Hotel. 

3  to    5.30    p.m. — Conducted    parties    to    places   of    in- 

terest  in   the  city.     Tea  at  the  Guildhall. 
8    p.m. — Inaugural    address    to    the    congress,    in   the 
Barnfield    Hall,    by    the    Right    Hon.   Earl 
Fortescue,    k.c.b. 

Tuesday,  July  8th. 
10   a.m. — Meetings   of — 

Section    A. — Sanitary    Science    and    Preven- 
tive Medicine,  in  the  University  College. 
Conferences    of    Municipal    Representatives 
in   the   Guildhall,    and    of   Engineers    and 
Surveyors   in  the   University    College. 

4  p.m. — Garden   party   at  Rougemont,   at  the   invita- 

tion   of    the     Sheriff    of    Exeter    and   Mrs. 
Every. 
8    p.m. — Lecture    to    the    Congress,    in   the    Barnfield 
Hall,  by  Sir  William  J.  Collins. 
Wednesday,    July    9th. 

10    a.m. — Meetings   of   Sections — 

A. — Sanitary  Science  and  Preventive  Medi- 
cine. 
C. — Domestic   Hygiene. 

Conference    of    veterinary    inspectors    in 
the    University   College. 

1.30  p.m.  and  later. — Excursions  —  By  brake  over 
Woodbury  Common ;  by  train  to  Hennock 
waterworks;  by  train  to  the  landslip  at 
Lyme  Regis  and  Rousdon ;  by  brake  to 
Rosamondford  creamery  and  dairy  farm,  at 
the  invitation  of  A.  T.  Loram,  Esq.,  j.p.  ; 
by  brake  to  city  waterworks  at  Pynes ;  ex- 
cursion by  boat  to  Turf.  Parties  will  also 
be   formed  to  visit  other  city  works. 

8  p.m.— Conversazione  and  reception  in  the  Royal 
Albert  Memorial,  at  the  invitation  of  the 
Mayor  and    Mayoress  of  Exeter. 

Thursday,  July   loth. 

ID  a.m. — Meetings  of  Sections — 

B. — Engineering    and    Architecture. 

Conferences  of  medical   officers  of  health 
and   sanitary    inspectors   in  the   University 
College. 
I  p.m. — Garden   party  at  "Maryfield,"  Exeter,  by  in- 
vitation  of   Mr.  H.   E.   Duke,  k.c,  m.t. 

Garden  party  at  Shobrooke  Park.  Credi- 
ton,  by  invitation  of  Sir  John  and  Lady 
Shelley. 

Garden   party   at  Mamhead,   on  the  invi- 
tation of  Sir  Robert  L.   Newman,  Bart. 
8  p.m.— Congress  dinner. 

Friday,   July    I  Mi. 

LO  a.m.     Mee1  ings  of  Section 

B. — Engineering   and    Architecture. 

D. — Hygiene    of     Infancy    and     Child-study, 
in    the    University    College. 
]    p.m.— Closing  meeting,   in   the  Guildhall. 
3.30   p.m.— Garden   parly   in  the  Palace   Grounds. 
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5.30    p.m. — During     the     afternoon     parties     will     be 
formed   to    he   shown    round    the   cathedral, 
and  at  5.30  there  will  be  an  organ  recital. 
7.. 'lu  p.m.— Popular  lecture  in  the  Barnfield  Hall,   by 
Sir   John    M'Call,    m.d.,    ll.d. 
Saturday,   July   l.'i/i. 
Excursion    to    Totnes    by    train,    by    steamer   down 
the  Dart  River  to  Dartmouth,  returning  by  Torquay. 
Excursion  to   Dartmoor  and   through   the   Lydiord 
Gorge. 

ENUINEKRING    AND    ARCHITECTURE    SECTION. 

Mr.  H.  Percy  Boulnois,  m.inst.c.e..  late  deputy 
chief  engineering  inspector  to  the  Local  Government 
Board,  will  preside  over  the  Engineering  and  Archi- 
tecture Section,  the  other  officers  of  the  section  being 
as  follow:  Vice-Presidents— Messrs.  R.  M.  Challice; 
S.  C.  Chapman,  m.inst.c.e.,  water  engineer.  Torquay; 
Cha-.  Cole. m.s.a.  ;  0.  A.  G.  Edwards,  assoc. m.inst.c.e.. 
district  engineer.  L.S.W.Rly.,  Exeter;  E.  H.  Har- 
bottle,  F.r.i.b.a.;  Frank  Howarth,  M.INST.C.E.,  water 
engineer,  Plymouth;  James  Jerman,  f.h.i.b.A.;  J.  A. 
Lucas,  f.s.i. ,  a.h.i. b. a.;  E.  Y.  Saunders,  m.r.san.i., 
borough  surveyor.  Barnstaple;  and  B.  Priestley 
Shires,  f.r.i.b.a.  Local  Secretaries— Messrs.  Samuel 
Mutton,  surveyor  and  water  engineer,  Exmouth 
Urban  District  Council;  and  Harbottle  Reed, 
f.r.i.b.a.,  Castle-street,  Exeter.  Recording  .Sec- 
retary— Mr.  A.  Saxon  Snell,  f.r.i.b.a.,  9  Bentinck- 
street,    Manchester-square,    London,    W. 

conference  of  engineers  and  surveyors. 

This  conference,  which  is  open  to  all  municipal  and 
county  engineers,  will  have  as  its  president  Mr.  Thos. 
Moulding,  m.inst.c.e..  city  engineer  and  surveyor  of 
Exeter,  assisted  by  the  following:  Vice-Presidents — 
Messrs.  Albert  E.  Brookes,  county  surveyor,  Cornwall 
County  Council;  H.  T.  Chapman,  c.e.,  county  sur- 
veyor, Wells,  Somerset;  David  Edwards,  Assoc. m. 
inst.c.e.,  borough  engineer,  Taunton;  H.  A.  Garrett, 
Assoc. m.inst.c.e.,  borough  surveyor,  Torquay; 
Francis  Parr,  assoc. m.inst.c.e.,  borough  surveyor, 
Bridgwater;  James  Paton,  c.e.,  borough  surveyor. 
Plymouth;  John  Siddalls,  c.e.,  borough  surveyor 
and  sanitary  inspector,  Tiverton.  Local  Secretaries — 
Messrs.  W.  P.  Robinson,  assoc. m.inst.c.e,  county 
surveyor  (N.  Division),  22  Queen-street,  Exeter;  and 
Robt.  H.  Dymond,  assistant  city  surveyor,  Exeter. 
Recording  Secretary — Mr.  J.  ,S.  Brodie,  m.inst.c.e.. 
borough    engineer.    Blackpool. 

conference    of    sanitary    inspectors. 

Mr.  James  Robinson  will  act  as  president  cf  the 
Conference  of  Sanitary  Inspectors. 

A  Health  Exhibition  which  has  been  arranged  in 
connection  with  the  congress  will  be  opened  en 
Saturday,  July  5th. 

E.  White  Wallis, 

Secretary. 


INSTITUTION  OF  WATER  ENGINEERS. 


EICHTEENTH    SUMMER    CENERAL    MEETINC. 

The  eighteenth  summer  general  meeting  of  the 
Institution  of  Water  Engineers  will  be  held  at  Wake- 
field on  Thursday,  Friday  and  Saturday,  June  5th, 
6th  and  7th,  under  the  presidency  of  Mr.  C.  Clemesha 
Smith,  m.inst.c.e.,  corporation  waterworks  engineer. 

By  kind  permission  of  the  mayor  and  corporation 
the  meetings  will  be  held  in  the  town  hall,  and  at 
the  opening  of  the  proceedings  on  Thursday  the 
institution  will  be  welcomed  to  Wakefield  by  his 
worship  the  mayor  (Councillor  Edwin  Lodge  Hirst,  j. p.). 

Ladies  will  be  cordially  welcomed  at  the  meetings 
and  visits. 

The  programme  will  include  the  presentation  of 
premiums  awarded  by  the  council  for  papers  pre- 
sented during  the  year  1912. 

papers  and  communications. 
The  following  papers  have  been  promised  for 
reading  and  discussion  at  this  meeting,  and  advance 
copies  will  be  sent  out  as  soon  as  printed  to  mem- 
bers who  signify  their  intention  of  attending  the 
meeting. 

(1)  "  The  Valuation  of  Water  Undertakings  on 
Transfer  to  Local  Authorities,"  by  E.  J.  Silcock, 
m.inst.c.e.  (held  over  from  winter  meeting). 

(2)  "The  Water  Supply  of  Jersey,"  by  Alfred  J. 
Jenkins,   assoc. m.inst.c.e. 


(3)  "Animal  Growths  in  Water  Pipes,"  by  Samuel 
C.  Chapman,  m.inst.c.e. 

(4)  "Reservoir  Storage  in  Relation  to  Stream  Flow," 
by  W.  J.  E.  Binnie,  m.inst.c.e.,  f.g.s.,  b.a.(cantab.), 
and  Herbert  Lapvvorth,   d.sc,   m.inst.c.e.,   f.g.s. 

The  president-elect  (Mr.  C.  Clemesha  Smith)  will 
deliver  his  presidential  address  on  Thursday,  June 
5th,  and  will  also  supply  an  illustrated  description 
of  the  Wakefield  waterworks,  which  will  he  circu- 
lated among  those  present  at  the  meeting. 

A  lecture  on  "  The  Underground  Waters  of  the 
Lower  Calder "  will  be  delivered  by  Prof.  Percy 
Kendall,  f.g.s. 

VISITS     TO     WORKS. 

On  Thursday  afternoon,  June  5th,  visits  will  he 
made  to  the  Kirkhamgate  filtration  works  and  the 
Ardsley  reservoir  of  the  Wakefield  Corporation  water- 
works. 

On  Friday,  June  6th,  visits  will  be  made  to  the 
Green  Withens  and  Kingstone  reservoirs  (Rishworth 
Moors)  of  the  Wakefield  Corporation  waterworks, 
and  to  the  works  of  Messrs.  J.  Blakeborough  & 
Sons,  at  Brighouse. 

SOCIAL     FUNCTIONS. 

The  annual  dinner  will  be  held  in  the  banquet 
chamber  of  the  town  hall  on  Friday  evening,  June 
6th,  when  the  Mayor  of  Wakefield  and  other  dis- 
tinguished guests  will  he  entertained  by  the  insti- 
tution. 

On  Thursday  evening,  June  5th,  there  will  be  a 
reception  at  the  town  hall  on  behalf  of  the  Cor- 
poration of  Wakefield. 

On  Friday,  June  6th,  luncheon  will  be  provided 
by  the  Water  Committee  of  the  corporation,  and  on 
Thursday  and  Friday  afternoons  tea  will  be  pro- 
vided (by  invitation)  for  those  taking  part  in  the 
visits  arranged  for  those  days. 


20  Victoria-street,  S.W. 


Percy  Griffith, 

Secretary. 


THE  SURVEYORS'  INSTITUTION. 


The  annual  general  meeting  of  the  Surveyors' 
Institution,  to  receive  the  report  of  the  council  and 
the  announcement  of  the  result  of  the  election  of 
officers  for  the  ensuing  year,  will  be  held  in  the 
lecture  hall  on  Monday  next,  at  5  o'clock. 

If  the  results  of  the  examinations  are  received  in 
time,  the  prizes  awarded  to  successful  candidates  in 
connection  with  the  recent  preliminary  and  profes- 
sional examinations  will  he  presented  by  the  presi- 
dent at  the  meeting. 


St.  Petersburg  Water  Supply — Sir  William  Lind- 
ley's  scheme  for  supplying  water  to  St.  Petersburg 
from  Lake  Ladoga  has  been  rejected  by  the  town 
council.  The  cost  of  the  work  would  have  been 
about   £10,000,000 


APPOINTMENTS  VACANT. 

Official  and  similar  advortlaements  received  up  to  4.30  p.m.  on 
Thursdays  w  II  be  .njerted  in  the  following'  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arranae  that  they 
shall  reach  The  Sdrvktor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  lift  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  onli/ ,  be  telephoned  (No.  1359  Molborn), 
subject  to  later  confirmation  by  letter. 


CLERK  OF  WORKS.— May  24th.— Downpatrick 
Rural  District  Council.  £2  2s.  per  week.— Mr.  R.  L. 
Marrow,  clerk. 

ASSISTANT  SURVEYOR.— May  24th.— Corporation 
of  Chesterfield.    £120— £150.— Mr.  J.  Middleton,  town 

SURVEYOR  AND  INSPECTOR  OF  NUISANCES. 
—May  26th.— -Sowerby  Urban  District  Council.  £01 
per  annum.— Mr.  Edgar  Booth,  clerk,  7  Harrison- 
road,   Halifax. 

ENGINEERING  ASSISTANT.  —  May  26th.— Cor- 
poration of  Wimbledon.  £130— £150.— Mr.  A.  Steele 
Sheldon,  town  clerk. 

SURVEYOR'S  ASSISTANT.— May  27th.— Corpora- 
tion of  Bootle.  £80— £100.  Mr.  J.  H.  Farmer,  town 
clerk. 

CLERK  OF  WORKS.— May  28th.— Repton  Rural 
District  Council.— Mr.  C.  F.  Chamberlin,  clerk.  Union 
Offices,  Burton-on-Trent. 
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INSPECTOR  OF  NUISANCES.— May  28th.— Llan- 
daff  and  Dinas  Powis  Rural  District  Council.  £107 
per  annum.— Mr.  M.  Warren,  clerk,  Park  House. 
20  Park-place,   Cardiff. 

SURVEYOR'S  GENERAL  ASSISTANT.-May  30th. 
—Cannock  Urban  District  Council.  25s.  per  week.— 
Mr.  C.  A.  Loxton,  clerk. 

ASSISTANT  DRAINAGE  ENGINEER.— May  30th. 
—For  Para  sewerage,  Northern  Brazil.  £50  a  month 
and  house  allowance.— Sir  Douglas  Fox  &  Partners, 
56  Moorgate-street,  London,  E.C. 

WORKING  ROAD  FOREMAN.— May  31st.— Chert- 
sey  Urban  District  Council.  35s.  a  week.— Mr.  T.  E. 
II.  Chaldecott.  clerk. 

JUNIOR  ENGINEERING  ASSISTANT.-May  . •list. 
—Corporation  of  Newport  (Mon.).  £75— £104  per 
annum.— Mr.  H.  Tremelling,  borough  engineer  and 
surveyor. 

TEMPORARY  DRAUGHTSMAN.  —  May  31st.— 
Corporation  of  Chelmsford.  £2  2s.  per  week.— Mr. 
Percival  T.  Harrison,   borough  engineer. 

SECOND  ASSISTANT  SURVEYOR.— June  2nd.— 
Burnley  Rural  District  Council.  £70  per  annum- 
Mr.  J.  S.  Horn,  clerk. 

JUNIOR  PRIVATE  STREET  WORKS  ASSISTANT. 
—June  2nd.— Corporation  of  Stoke-on-Trent.  £65 
per    annum.— Mr.    A.   Burton,   borough   surveyor. 

SEWAGE  WORKS  FOREMAN.— June  2nd.— The 
Maidens  and  Coombe  Urban  District  Council. 
£2  12s.  6d.— £3  per  week.— Mr.  James  W.  Johnson, 
clerk.  New  Maiden,  Surrey. 

SURVEYOR'S  GENERAL  ASSISTANT.— June  2nd. 
—Hayes  Urban  District  Council.  £70— £100  per 
annum.— Mr.  Douglas  C.  Fidler,  engineer  and  sur- 
veyor. 

SURVEYOR  AND  INSPECTOR  OF  NUISANCES. 
—June  3rd.— Leiston  (Suffolk)  Urban  District  Coun- 
cil.   £150  per  annum.— Mr.   H.   A.   Mullens,   clerk. 

ROAD  FOREMAN.— June  4th.— Cornwall  County 
Council.  50s.  a  week.— Mr.  Albert  E.  Brookes, 
county  "-surveyor,  Truro. 

ENGINEER  AND  SURVEYOR.— June  5th.-  Con- 
way and  Glan  Conway  Rural  District  Council.  £110 
—  £150.— Mr.   James   Porter,   clerk. 

COUNTY  ARCHITECT.— June  7th.— West  Riding 
County  Council.  £500  per  annum.— Mr.  Francis 
A lvey  Darwin,  clerk,  County  Hall,  Wakefield. 

BUILDING  ENGINEER.— June  6th— 25th.-  Muni- 
cipality of  Rangoon.  600—800  rupees  per  mensem.— 
The  Secretary,  Rangoon  Municipality,  Burmah.  The 
latest  date  of  despatch  of  letters  to  reach  Rangoon  by 
June  25th  is  by  the  Indian  mail  leaving  London  on 
June  6th. 

GENERAL  SURVEYING  AND  ENGINEERING 
ASSISTANT.— June  9th.— Corporation  of  Lancaster. 
£120  per  annum.— Mr.  Arthur  G.  Bradshaw,  borough 
surveyor  and  water  engineer. 

BUILDING  INSPECTOR.-June  14th.-<Corporation 
of  Stafford.  45s.  a  week.-  Air.  W.  Plant,  borough 
engineer. 

ASSISTANT  VALUER  AND  SURVEYOR.  June 
30th.  Calcutta  Improvement  Trust.  600—800  rupee: 
per  month.— Mr.  C.  II.  Boinpas,  chairman,  5  Clive- 
.  Calcutta 
ASSISTANT  ENGINEER.  Public  Works  Depart- 
ment of  Northern  Nigeria.  £300— £400  a  year. 
Crown  Agent-  for  the  Colonies,  Whitehall-gardens, 
London,  S.W. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisement  received  up  to  4.30  p.m.  on 
Thursdays  w.ll  be  Inserted  In  the  following  day's  Issue,  but  those 
responsible  for  their  despatch  art  recommended  to  arrange  that  they 
.Kail  reach  Til  SuKVEroa  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  meekly  lift  of  summaries.  Such  ad'crtiscmcnts 
may,  in  oases  of  emergency  only,  be  telephoned  (No.  fflB  Uolborn), 
lubject  to  Later  confirmation  by  letter. 


BLACKBURN.  June  2nd.  Designs  foi  a  treel  im 
provement  scheme,  for  the  corporation.  The  Town 
Clerk. 

EXETER.    June  7th  oi   a  bo  ti  I.  for  the 

incil.     \--(     or,  M r.  Edwin  Coopei     f.r.i.b.a. 
—the  Town  Clerk. 

NEWCASTLE-UPON-TYNE.— June    14th.    De  ign 
for    new    public    baths    at    Beuwell,     WalkerJ    and 
I  [eaton.-  -The  tow  n  cli 

DEVONPORT.-June  14th.— Designs  for  municipal 


buildings,  for  the  corporation.  Premiums,  £350,  £150 
and  £100.— The  Town  Clerk. 

NEWCASTLE-UPON-TYNE.— June  19th.— Designs 
for  laying  out  a  portion  of  the  Walker  estate,  for  the 
corporation.  Premiums,  £50,  £30  and  £20. — The 
Town  Clerk. 

LIVERPOOL.— June  24th.— Designs  for  a  sana- 
torium of  250  beds.  Premiums,  150,  100  and  50  guineas. 
— Mr.  Edward  R.  Pickmere,  town  clerk. 

CHEPPING  WYCOMBE.— September  1st.— Designs 
for  town-planning  the  borough  and  an  area  imme- 
diately adjoining.  Premiums,  £25,  £10  and  £5. — 
Mr.  T.  J.  Rushbrooke,  borough  surveyor,  High 
Wycombe. 

BRACKLEY.— Plans  and  specifications  of  twelve 
cottages,  for  the  corporation  of  Brackley. — Mr.  C.  E. 
Barnes,  town  clerk. 

BRACKLEY. — No  date. — Plans  and  specifications 
for  twelve  cottages,  for  the  corporation. — ATr.  C.  E. 
Raines,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Offiolal  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w.il  be  inserted  In  the  following  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Suhtkyoe  office  by  noon  on  Wednesdays  to  ensure 
Iheir  inclution  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Uolborn), 
subject  to  later  confirmation  by  letter. 

Buildings. 

KENT. — May  23rd. — For  the  erection  of  tool  sheds, 
for  the  Education  Committee. — Mr.  W.  H.  Robinson, 
architect,  Caxton  House,  Westminster. 

LLANDILO-FAWR.— May  23rd.—  For  the  construc- 
tion of  works  of  water  supply,  for  the  rural  district 
council. — Mr.  Henry  Herbert,  engineer,  Brynmarlais. 
Ammanford. 

CHESTERFIELD.— May  24th.— For  the  erection  of 
a  filter-house  and  valve-house,  for  the  rural  district 
council.— Mr.  G.  Frith,  waterworks  engineer. 

SOUTHMOLTON.— May  24th.— For  the  erection  of 
ten  cottages,  for  the  corporation.  —  Mr.  H.  C.  E. 
Rayuer,  borough  surveyor. 

BUCKS.— May  26th.— For  alterations  to  police 
court  and  erection  of  police  cottage,  for  the  Standing 
Joint  Committee.— Mr.  R.  J.  Thomas,  county  sur- 
veyor,  County   Hall,   Aylesbury. 

SHIPLEY.— May  26th.— For  the  enlargement  of  a 
school,  for  the  Education  Committee. — Mr.  S.  Bradley, 
Exchange  Building,  Bank-street,  Bradford. 

GRIMSBY.— May  26th.— For  constructing  founda- 
tions for  a  turbine  plant,  and  erecting  a  corrugated- 
iron  building,  for  the  corporation.  —  Mr.  W.  A. 
Vignolas,  borough  electrical  engineer. 

LITTLEHAMPTON.  May  26th.— For  the  erection  of 
a  shelter  and  toll -houses,  for  the  urban  district 
council.— Mr.  H.  Howard,  surveyor. 

WORTHING.  —  May  27th.  —  For  alterations  and 
other  works  at  the  town  hall,  for  the  corporation.— 
1' ugh  surveyor. 

MAESTEG.— May  27th.— For  the  construction  ol 
river  retaining  walls,  for  the  urban  district  council. — 
Mr.  E.  E.  Davies,  clerk. 

WEST  HAM.— May  27th.— For  the  extension  of  the 
technical  institute,  construction  of  underground  con- 
veniences, and  private  street  works,  for  the  corporation. 
— Mr.  Fred.  E.  Hilleary,  town  clerk. 

NELSON.— May  27th.— For  the  erection  of  offices 
and  workshops,  for  the  corporation. — Mr.  W.  Shackle- 
ton,  borough  engineer  and  surveyor. 

HEMEL  HEMPSTEAD.— May  28th.  -For  alterations 
to  highway  depot,  for  the  corporation.  Mr.  W.  R. 
Locke,  borough  surveyor. 

BENTLEY-WITH-ARKSEY,  .May  28th.— For  the 
erection  of  offices  and  caretaker's  house,  for  the  urban 
district  council.— Mr.  R.  G.  Whitley,  264  Bentley-road, 
Doncaster. 

MANCHESTER      May  28th.-   For  the  construct 

,  |  [oundat  ion  for  tui  bo-generator  and  filter  house. 
for  the  Electricit}  Committee.  Mr.  F.  E.  Hughes. 
mIh  in  tin  committee,  Town  Hall. 
LARNE.  Mac  '.'-th.  for  building  three  labourers' 
cottages,  lor  the  rural  district  council.— Mr.  S.  M. 
Wallace,  clerk. 

DUNDEE.  May    28th.    —   For   the   extension    of 

Morgan  Academy,   Eoi   the  School  Board.— Mr.  J.  H. 
Langlands,  31   Murraygate,  Dundee. 


May  23,  1913 


AND    COUNTY    ENGINEER. 


823 


HAMMERSMITH.— May  28th.— For  rebuilding 
work  and  repairs,  for  the  borough  council. — Mr.  H. 
Mair,  borough  surveyor. 

CROYDON.— May  29th.— For  the  erection  of  a  fire 
station  and  library,  for  the  corporation. — Mr.  S. 
Jacobs,  deputy  town  clerk. 

BRIGHTON.— May  30th.— For  the  erection  of  a 
nurses'  home  at  Haywards  Heath  Asylum,  for  the 
Visiting  Committee. — Mr.  J.  G.  Gibbins,  43  Bruns- 
wick-road. Hove. 

HYTHE  —  May  31st.— For  the  construction  of  timber 
groynes,  for  the  corporation.— Mr.  Bernard  C.  Drake, 
town  clerk. 

MARLBOROUGH.— June  2nd.— For  the  erection  of 
sixteen  cottages,  for  the  corporation. — Town  Clerk. 

BURNLEY.— June  2nd.— For  the  construction  of  a 
R.  S.  girder  and  concrete  bridge,  for  the  rural  district 
council. — Mr.  J.  8.  Horn,  clerk. 

SUNBURY-ON-THAMES.— June  2nd.— For  altera- 
tions to  an  engine  house,  for  the  urban  district, 
council.— Mr.  Charles  E.  Goddard,  clerk. 

TREDEGAR.— June  3rd.  —  For  the  erection  of  an 
office,  stores,  and  showroom,  for  the  urban  district 
council.— Mr.  W.  Lloyd    Roach,  surveyor. 

TURTON.— June  4th.— For  the  erection  of  a  cottage, 
tor  the  urban  district  council.— Mr.  V.  W.  Laith- 
waite,  surveyor. 

HUNSTANTON.— June  4th.— For  additions  to  the 
isolation  hospital,  for  the  urban  district  council. — The 
Surveyor. 

PORTSMOUTH.— June  4th.— For  the  erection  of  a 
dispensary,  for  the  corporation. — Borough  engineer. 

LANCASHIRE.  —  June    4th.  —  For    alterations    and 
additions  to  a  school,  for  the  Education  Committi  ■ 
Messrs.  Birani  &  Fletcher,  George-street,  St.  Helens. 

MIDDLESEX.— June  6th.— For  extensions  to  the 
Napsbury  Asylum,  including  additional  accommo- 
dation for  female  staff,  residence  for  an  assistant 
medical  officer,  and  alterations  and  additions  to  the 
upholsteier's  shop,  for  the  Sub-committee  of  Visitors. 
— Mr.  Henry  G.  Armour,  clerk,  Napsbury  Asylum. 
St.  Albans. 

CUMBERLAND.  —  June  7th.  —  For  alterations  to 
master's  house,  for  the  Education  Committee.— Mr. 
J.  Forster,    13  Earl-street,  Carlisle. 

MJLFORD  (Co.  Donegal).  — June  1 4th.-  For  the 
erection  of  forty-nine  labourers'  cottages,  for  the 
rural  district  council. — Mr.  S.  Watters,  clerk. 

LANCASHIRE.— June  20th.— For  the  erection  of  a 
school,  for  the  Education  Committee. — Mr.  H.  Littler, 
architect,  10  Ribblesdale-place,  Preston. 

HERTS.— June  27th.— For  the  construction  of  a 
bridge,  for  the  county  council.— Mr.  Urban  A.  Smith, 
Hatfield. 

HERTFORDSHIRE.-June  27th.— For  the  construc- 
tion of  a  new  bridge  over  the  Stort  Navigation  at 
Bishops  Stortford,  for  the  county  council.  —  Mr. 
Urban  A.  Smith,  county  surveyor,  Hatfield. 

HERTFORDSHIRE.— June  27th.— For  the  construc- 
tion of  a  new  bridge  over  the  Stort  Navigation  at  Saw- 
bridgeworth,  for  the  county  council. — Mr.  Urban  A. 
Smith,  county  surveyor,  Hatfield. 

Iron  and  Steel. 

PLYMOUTH.— May  25th.— For  the  supply  of  cast- 
iron    pipes,    for    the    corporation. — Mr.    F.    Howarth, 

water  engineer. 

ALFRETON.— May  26th. -For  the  supply  of  cast- 
iron  pipes,  and  specials,  and  pig  lead,  for  the  urban 
district  council. — Mr.  R.  F.  Ward,  water  engineer. 

MERTHYR.— May  30th.— For  the  supply  of  cast4ron 
pipes  and  special  castings,  .for  the  corporation. — 
Borough  waterworks  engineer. 

STOKE-ON-TRENT.— May    31st.— For    the    supply 

of  cast-iron  work  for  storm-water  drainage  scheme, 
for  the  corporation.— Mr.  A.  Burton,  borough  sur- 
veyor. 

KANTURK.  —  June  4th.  —  For  sinking  wells  and 
erecting  pumps,  for  the  rural  district  council.— Mr. 
T.  Guiney,  clerk. 

DEWSBURY.-June  4th. -For  the  erection  of  orna- 
mental   wrought-iron    railing,    for    the    corporation. 
Borough  surveyor. 

CHEADLE.— June  6th.— For  providing  and  laying 
cast-iron  water  mains  and  sluice  valve-,  for  the  rural 
district  council.— Mr.  F.  S.  Cox,  clerk. 


Roads. 

NORTH  WALSH  AM. —May  24th.— For  the  supply 
of  granite,  tar,  and  road  rolling,  for  the  urban  dis- 
trict council. — Mr.  J.  W.  Stevens,  surveyor. 

AXBRIDGE.— May  24th.— For  the  supply  of  8,000 
tons  of  granite  or  basalt  macadam  and  drippings,  for 
the  rural  district  council. — Mr.  J.  Knight  Dunster, 
district  surveyor,  Winscombe,  Somerset. 

WIGAN.— May  24th.— For  the  supply  of  paving 
materials,  pitch,  and  creosote  oil,  for  the  corpora- 
tion.— Mr.  William  Henry  Tyrer,  town  clerk. 

DORKING.— May  24th.— For  the  supply  of  broken 
granite  and  hire  of  steam  roller,  for  the  urban  district 
council. — Mr.  W.  A.  Clegg,  surveyor. 

MANSFTELD.-Mav  24th.—  For  the  supply  of  road 
materials,  for  the  urban  district  council. — Mr.  F. 
Cook,  surveyor. 

GRANTOWN  -  ON  -  SPEY.— May  24th.— For  con- 
structing kerbs  and  footpaths,  for  the  corporation. — 
Mr.  J.  Willett,  surveyor,  Elgin. 

RUNCORN.— May  26th.— For  laying  tar-macadam 
in  certain  streets,  for  the  rural  district  council. — Mr. 
R.   Gamett,  Sankey-street,  Warrington. 

LONDON.— May  26th.— For  road  construction  at 
Norbury,  for  the  county  council. — The  Clerk,  Spring- 
gardens. 

WALTON  -  UPON  -  THAMES.  —  May  26th.  —  For 
making  up  a  private  street,  for  the  urban  district 
council.— Mr.  V.  H.  Webb,  clerk. 

ROCHFORD.— May  26th.—  For  making  up  certain 
private  streets,  for  the  rural  district  council.- — Mr. 
Frederick  Gregson,  clerk,  26  Alexandra  -  street, 
Southend-on-Sea. 

II ARROGATE.— May  26th.— For  private  street  im- 
provement work,  for  the  corporation. — Mr.  C.  E. 
Rivers,   borough  engineer  and  surveyor. 

I'AREHAM.— May  26th.-  For  steam  road  rolling 
nid  -cnifying,  for  the  rural  district  council. — Mr. 
A.  Laker,  clerk. 

HENDON.— May  26th. — For  making  up  certain 
roads,  for  the  urban  district  council. — Mr.  S.  S. 
Grimley,   engineer  and   surveyor. 

THE  MALDENS  AND  COOMBE.— May  26th.— For 
uia.king-up  Coombe-gardens  and  paving  with  arti- 
ficial stone  slabs,  for  the  urban  district  council. — 
Mr.  James  W.  Johnson,  clerk,  New  Maiden. 

BINGLEY.— May  26th.— For  road  alterations  at 
Cottingley  Bridge,  for  the  urban  district  council. — 
Mr.  H.  Bottomley,  surveyor. 

WANDSWORTH.— May  26th.— For  making  up  and 
paving  part  of  Tooting  Bee-gardens,  Streatham,  for  the 
borough  council. — Mr.  Edward  J.  Ellis,  deputy  town 
clerk. 

OYSTERMOUTH.  May  27th.  -For  carrying  out 
private  street  works,  for  the  urban  district  council.— 
The  surveyor. 

PONTEFRACT.- -May  27th.—  For  the  supply  of 
broken  granite  and  unbroken  whinstone,  for  the  corpo- 
ration.— Mr.  J.  E.  Pickard,  borough  engineer  and  sur- 
veyor. 

MONMOUTH.— May  27th.—  For  the  supply  of  stone, 
and  hauling,  for  the  county  council. — Mr.  W.  Tanner, 
county  surveyor,  Newport,  Mon. 

WOODFORD.— May  27th.—  For  asphalt  macadam 
construction. — Mr.  William  Farrington,  surveyor. 

LEYTON.  —  .May  27th.  —  For  work  of  making  up 
certain  roads,  for  the  urban  district  council. — Mr. 
E.  H.  Essex,  surveyor. 

BARNOLDSWICK.— May  27th.— For  making  good 
certain  streets,  for  the  urban  district  council. — Mr. 
W.  Ellis,  engineer  and  surveyor. 

TOTTENHAM.— May  27th.— For  the  making  up  of 
one  road,  and  sections  of  two  other  roads,  for  the 
urban  district  council.— Mr.  E.  Crowne,  clerk. 

TOTTENHAM.— May  27th.— For  making-up  work, 
for  the  urban  district  council.— Mr.  W.  II.  Prescott. 
engineer. 

WANDSWORTH— May  27th.— For  the  execution  of 
wood  paving  and  other  works,  for  the  borough  council. 
— Mr.  P.  Dodd,  borough  engineer. 

SOUTHAMPTON.— May  27th.— For  executing  road 
paving  works  in  East-street,  for  the  corporation.— 
Mr.  R.   R.   Linthorne,  town  clerk. 

HADLEIGH.  — May  27th.— For  the  supply  of 
granite  (Guernsej  preferred),  for  the  urban  district 
council. — Mr.  W.  F.  Grimwade,  clerk. 
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ROCHDALE.— May  28th.— For  work  of  making  tip 
and  sewerinsr.  for  the  corporation.  —  Borough  sur- 
veyor. 

LEWISHAM. — May  28th. — For  laying  wood  paving, 
for  the  borough  council. — Borough  .Surveyor, 

WAKEFIELD.  —  May  29th.  —  For  the  supply  of 
granite  and  whinstone  setts,  for  the  corporation.— 
City  surveyor. 

ASHFORD.— May  29th.— For  the  supply  of  un- 
broken Kentish  ragstone,  and  coarse  gravel  or  pit 
flints,  for  the  urban  district  council.— Mr.  William 
Terrill.  surveyor. 

FRIERN  BARNET.— May  29th.— For  the  supply  of 
hoggin,  gravel,  Leicester  granite,  and  cartage,  for  the 
urban  district  council. — Mr.  E.  J.  Reynolds,  engineer 
and  surveyor. 

BRIGHTON.— May  30th.— For  the  supply  of  500 
cub.  yds.  of  hand-picked  land  flints,  for  the  corpora- 
tion.— Mr.  Hugh  Talbot,  town  clerk. 

KENDAL.— May  31st.  — For  road  reconstruction, 
for  1he  corporation.— Mr.  F.  W.  Oxberry,  borough 
surveyor. 

WTNiTERTON.— May  31st.— For  the  supply  of  300 
tons  of  granite,  for  the  urban  district  council.— Mr. 
Norman  Gibson,  clerk. 

ELY.— May  31st.— For  the  supply  of  granite,  for 
the  urban  district  council.— City  surveyor. 

BURNLEY.— June  2nd.— For  work  of  road  recon- 
struction, for  the  rural  district  council.— Mr.  H. 
Pritchard,  engineer. 

GODSTONE—  June  2nd.— For  the  supply  of  granite, 
Kentish  ragstone,  tar-macadam,  kerbing  and  channel- 
ling, and  laying  tar-macadam,  and  the  supply  of 
tools,  oils,  and  iron  goods,  for  the  rural  district 
council.— Mr.  George  E.  Crowter.  engineer  and  sur- 
veyor. 

DOVER.— June  2nd.— For  the  supply  of  broken 
Guernsey  granite  and  Guernsey  granite  sittings,  for 
the   corporation.— Mr.   R.  E.  Knocker,   town   clerk. 

SURBITON  —  June  2nd.— For  the  execution  of 
private  street  improvement  work  at  Malvern  -  road, 
for  the  urban  district  council.— Mr.  Frederick  W. 
Wood,  clerk. 

TYNEMOUTH.  —  June  2nd.  — For  laying  random 
sett  and  chip  paving,  for  the  corporation.— Mr.  J.  F. 
Smillie,  borough  surveyor. 

EALING.— June  3rd.— For  making  up  several  roads, 
for  the  corporation.-^ Mr.  C.  Jones,  borough  engineer. 

LEITH.— June  3rd.— For  supplying  and  rolling 
3,000  tons  of  hard  whinstone,  for  the  corporation. — 
Burgh  surveyor. 

SKELMANTHORPE.— June  3rd.— For  making-up 
work  (labour  only),  for  the  urban  district  council- 
Mr.  J.  Rower,  surveyor. 

FULHAM.— June  4th. — For  making  up  a  carriage- 
way, for  the  borough  council.— Mr.  F.  Wood,  borough 
purveyor. 

HASTINGS.— June  14th.— For  work  of  road  roll- 
ing, for  the  rural  district  council. — Mr.  A.  R. 
[nskipp,  clerk. 

LEWES. — June  20th. — For  scarifying  and  steam 
rolling,  for  the  corporation. — Mr.  Montague  S.  Blaker, 
town  clerk. 

Sanitary. 

WIG  AN. —May  24th.— For  the  supply  of  stoneware- 
pipes,  bends  and  junctions,  for  the  corporation. — 
Borough  engineer. 

ORANTHAM.— May  24th.— For  the  removal  of 
house  refuse,  for  the  corporation. — Mr.  A.  H.  Malim, 
town  clerk. 

ROTHERHAM—  May  26th.— For  laying  and  joint- 
ing 9-in.  stoneware  pipes,  with  manholes,  for  the 
rural  district  council.  —  Messrs.  Oxley  &  Coward, 
clerks. 

FINCHLEY.— May  26th.— For  the  construction  of 
456  yds.  of  15-in.  and  9-in.  surface-water  sewer,  part 
under  highways  and  part  under  open  land,  for  the 
urban  district  council. — Mr.  E.  H.  Lister,  clerk. 

WIGTON.  May  26th— June  7th.— For  laying  pipe- 
sewers,  manholes,  lampholes,  flushing-chambers,  and 
the  construction  of  sewage  purification  works,  for 
the  rural  district  council. — Messrs.  Taylor  &  Wallin. 
Cathedral  Buildings,  Newcastle-on-Tyne. 

BANTS.— May  26th.— For  construction  of  surface- 
water  drain-  and  gullies,  for  the  county  council.— 
Mr.  W.  J.  Taylor,  county  surveyor,  the  Castle,  Win- 
chester. 


SOUTHAMPTON.  — May  27th.  —  For  laying  storm- 
water  drain  and  other  works,  for  the  corporation. — 
Borough  engineer. 

NUNEATON.— May  27th.— For  the  construction  of 
earthenware  pipe  sewers,  for  the  corporation. — Mr. 
F.  C.  Cook,  borough  engineer  and  sxirveyor. 

WHITSTABLE.— May  27th.— For  the  construction 
of  a  brick  and  concrete  tank  sewer,  concrete  tube 
sewers,  stoneware  pipe  sewers,  cast-iron  rising  main, 
cast-iron  outfall  sewer,  manholes,  pumping  station, 
tanks,  cottage,  and  percolating  filters,  for  the  urban 
district  council. — Messrs.  Strachan  &  Weekes,  civil 
engineers,   9  Victoria-street,   Westminster. 

LANCASTER.  — May  28th.  — For  laying  sewerage 
pipes  and  manholes,  for  the  rural  district  council.— 
The  Surveyor. 

ST.  DOGMELLS.— May  28th.— For  the  supply  of 
pail  closets,  for  the  rural  district  council. — Mr.  I.  E.  E. 
George,  Troedyrhiw,  Cardigan. 

KNARESBOROUGH.— May  28th.— For  the  removal 
of  house  refuse,  for  the  rural  district  council. — In- 
spector  of    Nuisances,    14    Bower-road,    Harrogate. 

WINDLESHAM.— May  28th.— For  laying  a  24-in. 
concrete  tube  culvert,  inspection  chamber,  and 
branch  drains,  for  the  urban  district  council.— Mr. 
Edwin  T.  Close,  clerk,  Bagshot. 

WOKINGHAM.— May  28th.— For  the  construction 
of  stoneware  sewers,  manholes  and  ejector  chamber, 
and  supply  of  cast-iron  pipes,  for  the  corporation. — 
Mr.  C.  W.  Marks,  borough  engineer  and  surveyor. 

YEOVIL.  —  May  29th.  —  For  the  construction  of 
sewerage  and  sewage  disposal  works,  consisting  of  about 
4,000  yds.  of  9  in.  and  6  in.  sewers,  with  manholes, 
ventilators,  septic  tanks,  trickling  filters,  and  appur- 
tenances, for  the  rural  district  council. — Mr.  J.  E. 
Rodber,  clerk. 

SHORT  HEATH.— May  30th.— For  the  construction 
of  sewage  disposal  works,  for  the  urban  council.— Mr. 
Litchfield  Meek,   clerk,   33  Market-place,   Willenhall. 

OAKENGATES.  — May  31st.  — For  sewerage  and 
sewage  disposal  works  extension,  for  the  urban  dis- 
trict council.— Messrs.  Berrington,  Son  &  Watney, 
Prudential  Chambers,  Lichfield-street,  Wolverhamp- 
ton. 

EPSOM.— June  2nd.— For  the  removal  of  house 
refuse,  for  the  rural  district  council.  —  Mr.  F.  A. 
Pratley,  surveyor 

BIRMINGHAM.— June  4th.— For  the  construction 
of  about  4J  miles  of  stoneware  pipe  sewer,  about  1 
mile  of  3  ft.  6  in.  by  2  ft.  6  in.  brick  and  concrete 
egg-shaped  sewer,  180  yds.  of  cast-iron  pipes,  in  rail- 
way and  river  crossings,  river  outlets,  and  other 
works,  for  the  corporation.— Mr.  Henry  E.  Stilgoe, 
city    engineer    and    surveyor. 

SKELTON  AND  BROTTON.— June  4th.— For  lay- 
ing pipe  sewer,  with  manholes,  for  the  urban  dis- 
trict council.— Mr.  R.  S.  Moon,  surveyor. 

WINDSOR.— June  9th.— For  works  of  drainage,  for 
the  rural   district  council.— Mr.   J.   B.   Gale,  clerk. 

SEDGHILL.— June  9th.— For  the  removal  of  ashes, 
for  the  urban  district  council.— Mr.  T.  Spencer,  clerk. 

RIPLEY.  —  June  10th.  —  For  the  construction  of 
sewage  disposal  works,  for  the  urban  district  council . — 
Mr.  G.  W.  Bird,  surveyor. 

LANCHESTER.— For  alterations  to  sewage  works, 
for  the  rural  district  council.— Mr.  J.  R.  Lupton, 
surveyor. 

Stores. 

CLECKHEATON.— May  24th.— For  the  supply  of 
granite,  dross,  lime,  cement,  stoneware  pipes,  kerbs, 
setts,  tar,  pitch,  and  oil,  for  the  urban  district  council. 
— Mr.  John  H.  Linfield,  clerk. 

GREENOCK.— May  26th.— For  the  supply  of  coal, 
cement,  lime,  fireclay  pipes,  pavement,  whinstone 
setts,  road  metal,  pitch  and  oil,  and  cartage,  for  the  cor- 
poration.— Master  of  Works. 

Miscellaneous. 

HULL.— May  28th.— For  builder's  work,  setting  two 
Lancashire  boilers,  paving,  and  flagging,  for  the  cor- 
poration.—Mr.  A.  E.  White,  city  engineer. 

TORONTO.  — May  28th.  — For  the  removal  of 
35,000,000  cub.  yds.  of  material  by  hydraulic  dredging, 
for  the  Toronto  Harbour  Commissioners.— Mr.  E.  L. 
Cousins,  chief  engineer. 

MADRAS. — July  2nd. — For  the  supply  of  one  first- 
class  lathe,  and  two  first-class  lathes,  for  the  corpora- 
tion.— Mr.  James  R.  Coats,  engineer. 
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TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

TKt  Editor  invites  the  co-operation  of  Surveyor  readers  with  a  viev 
to  mak\ng  the  in/ormation  give*  under  this  head  at  complete  and 
accural*  at  posnbl: 


*  Accepted.  t  Recommended   for  acceptance. 

PAENBOEOTTQH.— For  tlie  erection  of  a  refuse  destructor, 

with  buildings  and  chimney  stack,  for  the  urban  district 

council. — Mr.  J.  E.  Hargreaves,  surveyor  : — 

Manlove,  Alliotr.  &  Co.,  Nottingham       £2,347 

Goddard,  .Massey  &  Warner.  Nottingham         ..  2,315 

Meldrunis,    Limited,    Timperley  '2,220 

Horfall  Destructor  Company,  Pershore  ..  2,206 

Hughes  &  Stirling-,  Limited.  London  I    . .  2,005 

I  Accepted  conditionally. 


HERTS. — For    the    erection    of    Chorleywood    new 
council   school,    for   the    county    council.  —  Mr.    LFi 
Smith,  county  surveyor  : 

W.  Dudley,  High-road,  New  Southgate  .  . 

H.  J.  &  A.  Wright,  High-street,  Great,  Missenden 

W.  Payne,  Leavesden.  Watford 

Lovell  &  Co.,  Gerrard's  Cross,  Bucks 

Brand,  Pet-tit  &  Co.,  West  Green-road,  Tottenham 

Redhouse  &  Son,  Stotfold,  Baldock 

G.  F.  Kearley,  High-street,  ITxbridge 

Passnidge  &  Son,  Uxbridge  . . 

Darvell  &  Son,  Chorleywood  " 

O.  P.  Drever,  Kettering 

Webster  &  Cannon,  Aylesbury 

Acock  &  Co.,  Tenter-street,  Mooi  fields 


county 

bun    A. 

£3,132 

3,090 
3,062 
2,987 
2,963 
2,949 
2,874 
2,812 
2,634 
2,551 
2,540 
2,480 


HINCKLEY. — For  laying  outfall  sewer  and  manholes,  for 
the  urban  district  council. — Mr.  E.  H.  Crump,  engineer 
and  surveyor  : — 

A.  E.  Palmer,  Glenfleld,  Leicester £4,113 

H.  Farrow,  Bonnington-road,  Brixton,  London  4,090 

J.  J.  Shardlow,  Jarvis-street,  Leicester 3,947 

H.  Lidgard  &  Co.,  Cleethorpes  3,464 

W.  H.  Crawley,  Spring-gardens,  Doncaster  *     . .         . .        2,479 


HORNCASTLE.— For  the  supply  of  X  granite.  XX  granite, 
X  slag,  and  slag  chip9,  for  the  urban  district  council.— 
Mr.  F.  Weeber,  surveyor  : — 

Per  ton. 
s.  d. 
A.      Dunham      (Ellis      &      Everard),      Horncastle 

(X  granite)  12    9 

H.  Walter  (Groby   Granite  Company),  Horncastle 

(X   granite)  12    3 

H.   Walter  (Groby  Granite  Company),  Horncastle 

(XX  granite)         12     1 

H.  Walter  (Groby  Granite  Company),  Horncastle 

(X  slag) 6    1 

Hensman  &  Son,  Horncastle  (chips) 6    4 

Ord  &  Maddison,  Darlington  (X  stone)  13     3 

Tilbury  Contracting  Company,  London  (X  stone)   .         13    0 

M.  Jackson  &  Son,  Louth  (X  stone) 12    6 

Mountsorrel  Granite  Company,  Leicester  (X  stone)  2    0 

Enderby   and   Stoney   Stanton   Granite  Company, 

Narborough    (X   stone)  


12 


IRLAM. — For  sewerage  works,  and  the  construction  of 
ejector  chamber,  manholes  and  lampholes,  for  the  urban 
district  council : — 

R.  Allen,  Halton  View,  Widnes. 


LEICESTERSHIRE.— For  work  of  road  improvement,  for 
the  county  council.  —  Mr.  S.  Perkins  Pick,  county 
engineer,  Leicester  : — 

Johnson  &  Langley,  Leicester 

A.   E.   Palmer,   GlenBeld         

J.  J.  Shardlow,  Jarvis-street,  Leicester  . . 

T.  Smart,  Trent  Bridge,  Notts       

W.  Moss  &  Son,  Coalville 

Stimpson  &  Rollston,  Leicester 

T.  Barker  &  Sons,  Loughborough 

W.   Moss   &   Sons,  Limited,   Loughborough  *    . . 


£1,298 
1,285 
1,274 
1,090 
1,040 
1,016 
996 
956 


MACCLESFIELD. — For    making    up    Riseley-street,    for    the 

corporation. — Mr.  S.  C.  Baggott.  borough  engineer  :— 
Ashton  &  Holmes,  Black-road,  Macclesfield       . .  £567 

Gorton  &  Wilson,  Elizabeth-street,  Macclesfield  . .  555 

J.   Clayton,   Sunderland-street,    Macclesfield  *  527 


NORTH  BROMSG ROVE.  —  For  the  Barnt  Green  sewerage, 
contract  No  2,  for  the  urban  district  council. — Mr.  R. 
Green,  engineer  : — 

Tilt  Brothers,  Bromsgrove £3,296 

Ourrall,  Lewis  &  Martin,  Birmingham 3,154 

G.   P.  Trentham,   Birmingham       3,120 

Edwards  &  Co.,   Doncaster 3,115 

W.  Thorpe,  Hollywood 2,884 

G.  Law,  Kidderminster  2,747 

Jukes  &  Co.,  Tipton 2,677 

Johnson  &  Langley,  Leicester         2,618 

Martin  &  Element,  Smethwick  * 2,585 


OTJNDLE. — For  fixing  oil  engine  and  air  receiver,  with 
pipes  and  fittings,  in  connection  with  the  sewage  ejector 
at  sewage  disposal  works,  for  the  urban  district  council. — 
Mr.  G.  Belson  Chiivers,  engineer  and  surveyor  -. — 

J.  C.  Hannah,  Northampton 

Hughes  &  Sons,  Newport  Pagnell 

Goddard,  Massey  &  Warner,  Limited,  Nottingham 

Teasdale  Brothers,  Limited,  Darlington 

Campbell  Gas  Engine  Company,  Limited,  Halifax 

Campbell    Gas    Engine    Company,    Limited,    Halifax 
(alternate   scheme) 

Hodson  &  Sons,  Oundle  * 


£149 
136 
135 
127 
110 

130 

72 


ROCHDALE. — For    the    construction    of    earthenware    pipe 
sewers  and  manholes,  for  the  corporation  : — 

R.  &  T.  Howarth,  Royds-street,  Rochdale. 


STOCKPORT.— For  alterations  to  the  ejector  chamber  at 
the  sewage  outfall  works,  for  the  corporation. — Mr.  J. 
Atkinson,  borough  surveyor  : — 

H.  Bardsley,  Booth-street,  Stockport,  £203. 


MEETINGS. 


S»cr«t«rt«j  and  other,  will  oblige   ty  sending   early   notice  of  datet  oj 
forthcoming  mettingt. 


MAY. 


23-24.— Surveyors'    Institution  :   Meeting  at  Oxford. 

24.— Association    of    Managers   of   Sewage   Disposal    Works: 

Meeting  at  Kettering. 
24. — Junior  Institution  of  Engineers  :   Visit   to  King  George 

Reservoir,   Chingford.     3   p.m. 
26— Royal    Institute    of    British    Architects:    Mr.    Thomas 

Hastings,  New  York,  on  "  Modern  Architecture."    8  p.m. 
20. —Surveyors'      Institution  :      Annual      General      Meeting. 

5  p.m. 
30-31.— Royal     Sanitary     Institute :     Sessional     Meeting     at 

Chester.      Discussion    on    "  Modern     Methods     for    the 

Purification  and  Softening  of  Water  Supplies."     Visit 

to  Waterworks. 
31.— Institution    of    Municipal    Engineers:    Dr.    Grossmann, 

M.A.,   f.i.c,   on   "The  Sewage  Sludge   Problem    anil    its 

Solution."      Salford  Town  Hall.      1.30  p.m. 

JUNE. 

4. -Royal  Institute  of  British   Architects:   Annual  Dinner, 

Whitehall  Rooms 
5-7. — Institution    of    Water    Engineers :     Summer    General 

Meeting  at  Wakefield. 
6-7. — Institution  of  Municipal  and  County  Engineers  :  Meet- 
ing at  Dundee. 
14.— Institution  of  Municipal  and  County  Engineers  :   Meet- 
ing at  Rochdale. 
23-28. — International  Road  Congress  in  London. 
28. — Institution  of  Municipal  and  County  Engineers  :   Meet- 
ing at  Leek. 

JUL?-. 

7-12. — Royal     Sanitary     Institute :     Annual     Congress     and 
Exhibition  at  Exeter. 
16-19. — Institution    of    Municipal     and     County     Engineers  : 
Annual  Meeting  at  Great  Yarmouth. 


APPOINTMENTS    OPEN. 

THE  MALDENS  AND  COOMBE  URBAN 
DISTRICT  COUNCIL. 
SEWAGE  WORKS  FOREMAN. 
The  Council  invite  applications  from  competent 
persons  for  the  post  of  Foreman  at  the  Sewage  Works. 
Applicants  must  have  a  thorough  knowledge  of  gas 
and  oil  engines  and  pumping  machinery,  be  able  to 
execute  minor  repairs,  and  have  had  practical  experi- 
ence in  the  treatment  of  sewage,  preferably  the  bac- 
terial  treatment. 

Salary,  £2  12s.  Gd.,  rising  (subject  to  satisfactory 
service,)   to   £3   per   week. 

The  successful  candidate  will  be  required  to  pass 
a  medical  examination. 

Applications  (on  prescribed  form,  which  may  be  ob- 
tained from  the  undersigned  upon  receipt  of  a  stamped 
and  addressed  foolscap  envelope),  accompanied  by 
copies  of  three  recent  testimonials,  endorsed  "Fore- 
man." and  addressed  to  the  undersigned,  must  be 
delivered  at  the  Municipal  Offices,  New  Maiden,  not 
later   than   Monday,   2nd  June,   1913. 

Canvassing,  directly  or  indirectly,  will  lie  a  dis- 
qualification. 

JAMES    WM.    JOHNSON, 

Clerk  to  the  Council. 
Municipal  Offices, 

New  Maiden,  Surrey. 

May  16,  1913.  (461) 

TMPROYER  ASSISTANT  wanted  in  County 
-L  Road  Surveyor's  Office,  South  of  Scotland;  ample 
opportunity  to  gain  experience  in  all  latest  methods 
of  road  maintenance  and  bridges.  State  experience 
and  lowest  salary  required. — Apply  Box  1,252,  office 
of  The  Surveyor,  24  Bride-lane,  Fleet-street,  London, 
E.G.  (463) 

pANNOCK  URBAN  DISTRICT  COUNCIL. 
^      APPOINTMENT  OF  GENERAL  ASSISTANT. 

The  Council  invite  applications  for  the  above 
appointment.  Applicants  must  have  had  experience 
in  a  Municipal  Surveyor's  Office,  including  the  keep- 
ing of  all  the  various  books,  and  be  an  efficient  short- 
hand-typist. Preference  will  be  given  to  one  who  has 
had  experience  as  a  draughtsman. 

The  salary  will  be  25s.  per  week. 

Applications,  in  candidate's  own  handwriting, 
stating  age  and  qualifications,  to  be  addressed  and  de- 
livered to  the  undersigned,  accompanied  by  copies  of 
three  testimonials,  not  later  than  10  a.m.  on  Friday, 
the  30th  inst.,  endorsed  "  Surveyor's  General  Assist- 
ant." Canvassing  will  be  deemed  a  disqualification. 
C.   A.  LOXTON, 

Clerk  to  the  Council. 

Council  Offices, 
Cannock. 

May  14,  1913.  (453) 
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pOUNTY  BOROUGH  OF  STOKE-ON-TRENT. 
^     BOROUGH    SURVEYOR'S    DEPARTMENT. 

The  Corporation  invite  applications  for  the  Ap- 
pointment of  a  Junior  Private  Street  Works  Assistant 
in  the  Borough  Surveyor's  Office,  at  a  salary  of  £65 
per  annum. 

Applicants  must  be  neat  and  expeditious  Draughts- 
men, and  accurate  Surveyors  and  Levellers. 

Applications,  stating  age  and  experience,  accom- 
panied by  not  more  than  three  recent  testimonials, 
and  endorsed  "  lunior  Assistant,"  must  be  sent  to 
me  on  or  before  -Monday,  June  2nd,   1913. 

Preference  will  be  given  to  candidates  who  have 
had  experience  in  a  Borough  Surveyor's   Office. 

Canvassing,  directly  or  indirectly,  will  lie  a  dis- 
qualification. 

A.   BURTON,   a.m.i.c.e.,   f.s.i., 

Borough  Surveyor. 

Town  Hall, 

Stoke-on-Trent. 
May  20,  1913. (467) 

PARA   SEWERAGE. 
ASSISTANT    DRAINAGE    ENGINEER. 

Applications  are  invited  for  the  Appointment  oi 
Drainage  Assistant,  to  he  under  the  Resident  Engi- 
neer, for  the  Sewerage  Works  now  in  course  of  con- 
struction  at   Para,  Northern  Brazil. 

The  duties  will  be  to  take  charge  of  the  design, 
construction  and  testing  of  the  house  installations. 
and  to  assist  the  Resident  Engineer  in  the  design, 
construction  and  maintenance  of  the  main  drainage 
works. 

The  apjilica.it  must  have  served  in  the  Office  of  a 
Municipal  Engineer  or  Surveyor  of  a  huge  town, 
and  must  be  fully  qualified  to  design  and  supervise 
the  construction  of  house  drainage  in  closely-built 
areas.     He   must   also    be   a   good  leveller. 

Applicants  should  not  be  more  than  thirty  years 
of  age,  and  should  be  unmarried.  A  knowledge  ol 
Portuguese  and  previous  residence  in  a  tropical 
climate  are  desirable. 

(The  salary  will  be  £50  a  month,  and  in  addition 
£10  per  month  house  allowance  will   be  paid. 

Applications,    with    copies    of    recent     testimonials, 
should  reach  the  undersigned   bj    the  30th  May,  1913. 
SIR  DOUGLAS  FOX  &  PARTNERS. 
fiG  Moorgate-street, 

London,  E.C. 

May  20,   1913. (-170) 

pORNWALL    COUNTY    COUNCIL. 
*-J  MAIN    ROADS. 

Applications  arc  invited  for  the  Appointment  of  a 
thoroughly  competenl  Road  Foreman,  or  Ganger,  to 
take  charge  of  Ro.nl  Reconstruction  Works,  under 
the  direction  of  the  Assistant  County  Surveyor,  in 
the  Redruth  district. 

Applicants  must  have  had  experience  in  works  of 
a  similar  nature,  and  be  thoroughly  competent  to 
supervise  labour  and   measure  and   book   up  work. 

Wages  50s.   per  week. 

Applications,  in  candidate's  own  handwriting, 
stating  age,  full  particulars  of  previous  employment, 
and  enclosing  copies  of  at  least  two  recent  testi- 
monials, must  be  forwarded  to  the  undersigned  not 
later  thin  Wednesday,  June  4th.  L913. 

ALBERT  lv   BROOKES, 

County    Surveyor. 

County  Hall,  Truro. 

.May    19,    I ')13. (474) 

BOROUGH    OF    CHELMSFORD. 
TEM PORARY    DRAUGLI TSM A N . 
Applications    are    invited     for    the    immediate     Ap- 
pointment of  Temporary  Draughtsman   for  a  period 
of   three   months,   at   the    rate   of  Two   Guineas  per 
week. 

ova   Municipal   experience  and   knowledge   of 
architecture  desirable. 

Applications,  stating  age  and  qualifications,  ae- 
companied  by  copies  of  two  recent  testimonials,  to 
be  sent  to  the  undersigned  not  later  than  Saturday, 
:;l-t  May,  1913. 

PERCIVAL  T.  HARRISON,  a.m.i.c.e., 
Borough    Engineer. 
Municipal  Ollices, 
Chelmsford. 
May  21,  1913. (475) 

ROAD-BTNDER.       Wanted,  representatives  to 
push    well-known     Proprietary     Pfon-bituminou 
Generous      commission      basis.  —  Address 
'/.    II.  L52,"  c/o  Deacon's,  LeadenhalL-street,  B.C. 

(464; 


OOWERBY    URBAN     DISTRICT     COUNCIL. 
^         APPOINTMENT  OF  SURVEYOR  AND 
INSPECTOR  OF  NUISANCES. 

The  Sowerby  Urban  District  Council  invite  appli- 
cations for  the  joint  appointment  of  Surveyor  and 
Inspector  of  Nuisances  at  a  salary  at  the  rate  of  £91 
per  annum. 

Applicants  must  have  a  good  practicable  knowledge 
of  road  making,  and  must  be  competent  to  keep  all 
the  books  and  accounts  incidental  to  the  office. 

The  Officer  appointed  will  have  to  perform  the 
duties  of  Inspector  of  Nuisances,  and  to  act  under 
the  direction  and  supervision  of  the  Medical  Officer 
of  Health  for  the  purpose  of  the  Housing  (Inspection 
of  Districts)  Regulation  Act,  1910.  He  will  also  act 
as  Inspector  of  Dairies,  Milkshops  and  Cowsheds. 

It  is  desirable  that  applicants  should  possess  a  Cer- 
tificate from  the  Royal  Sanitary  Institute,  or  other- 
approved  examining  body,  and  the  appointment  as 
Inspector  of  Nuisances  will  be  upon  the  conditions 
laid  down  by  the  Sanitary  Officers  (Outside  London) 
Order,  1910. 

The  person  appointed  will  be  required  to  give 
security  in  the  sum  of  £100. 

Applications,  in  writing,  must  be  sent,  with  copies 
of  not  more  than  three  recent  testimonials,  so  as  to 
reach  me  not  later  than  the  26th  inst. 

EDGAR  BOOTH, 

Clerk. 

7  Harrison-road, 
Halifax. 
May  14,  1913. (460) 

LANCASTER  CORPORATION. 
Want eil.  General  Surveying  and  Engineering 
Assistant;  must  be  a  good  Surveyor  and  Leveller, 
and  neat  Draughtsman.  Municipal  experience 
essential.  Salary  £120  per  annum.  Forms  of  Appli- 
cation may  be  obtained  from  the  undersigned  on 
receipt,  of  a  stamped  envelope,  and  must  be  returned 
not    later  than  Monday,  June  9th,  1913. 

ARTHUR  G.   BRADSHAW. 
Borough    Surveyor  and  Water  Engineer. 
Town  Hall, 

Lancaster.  (466) 


I      "The  Daily  Telegraph"  (April  26th) 
ON     THE 

BAYARD 

the   ■■■  Quality  with    Economy  "  Car. 


"  So  keen  is  the  competition  nowadays 
among  motor  manufacturers  to  gain  cus- 
tomers, that  they  are  straining  every  nerve 
to  produce  good  and  reliable  cars  at  a 
reasonable  price.  Motor  cars  of  this  class 
do  not  grow  cheaper,  but  the  purchaser  is 
getting  better  value  than  ever.  Such  an  ex- 
ample is  the  io-h.p.  4-cylinder  Bayard,  the 
engine  of  which  is  said  to  develop  18  b.h.p. 
Fitted  with  a  four-seater  torpedo  body  it  is 
priced  at  /241.  The  suspension  of  the 
Bayard  is  particularly  good,  and  the  car 
hoids  the  road  in  a  way  not  usually  met  with  in 
the  majority  of  small  light  cars.  In  addition 
the  wonderful  lasting  power  of  the  Clement- 
Bayard  is  a  matter  of  comment  in  motoring 
circles." 


V 


12=horse    power    4=cylinder     Car 

75  x  130,  4  speeds,  both  brakes  011  rear,  wheels, 
complete  with  4-seater  torpedo  body,  hood, 
screen,  5  lamps,  horn,  5  detachable  wheels 
and  tyres  (one  non-skid).  ^>  'J  ff  /> 

Catalogue  Free. 

BAYARD     CARS,     LIMITED, 

98  HIGH  STREET,    MARYLEBONE.  LONDON,  W. 

7',  Isgram:  "  Olembayar,  Baler,  London."  Telephone:  'jilj  Man  fair. 

Sole  loncessionnaires  for  A.  CLEMENT-BAYARD,  Levallois,  Paris. 
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No.  1,115. 


Minutes  of  Proceedings. 


Terms  Used  in 
Highway  Work. 


In  order  that  American  engi- 
lay    be    fully     prepared 


neers 

for  the  discussion  of  highway 
terminology  at  the  London  Road  Congress,  Major 
W.  W.  Crosby,  chief  engineer  to  the  Maryland 
State  Highway  Commission,  has  prepared  a  glos- 
sary of  such  terms,  the  definitions  given  being,  in 
many  cases,  "  the  best  expressions  of  thought  or 
the  most  general  understanding  of  the  terms," 
while  in  other  cases  Major  Crosby  has,  no  doubt, 
found  it  necessary  himself  to  put  the  idea  into 
suitable  words.  The  list  was  prepared  in  readi- 
ness for  the  first  May  issue  of  Good  Roads,  and 
Major  Crosby  has  kindly  sent  us  a  copy  so  that 
engineers  on  this  side  of  the  Atlantic  may  also  be 
able  to  consider  his  definitions  before  the  congress 
meetings  are  held. 

There  are  among  these  definitions  several  that 
will  specially  attract  attention  at  the  present 
moment,  notably  those  of  "  asphalt  "  and  "  bitu- 
men." It  will  be  observed  that  Major  Crcsby  uses 
the  word  "  asphalt  "  to  cover  solid  or  semi-solid 
bitumen  obtained  by  refining  petroleums.  Mr. 
Prevost  Hubbard,  it  will  be  remembered,  considers 
that  these  should  "  more  properly  be  termed  oil 
asphalts."  [U.S.  Office  of  Public  Roads.  Circular 
No.  93.  See  The  Surveyor,  March  10,  1911, 
p.  383.]  We  must  not  miss  the  important  point 
that  both  Major  Crosby  and  Mr.  Hubbard  take 
"  bitumen  "  as  the  wider,  but  in  some  respects 
more  definite,  term  which  may  be  used  in  defining 
"  asphalt."  In  his  definition  of  "  asphaltene  " 
Major  Crosby  is  in  accord  with  Mr.  Hubbard,  who 
has  stated,  however,  that  it  would  seem  well  to 
substitute  for  this  term  the  words  "  bitumen  in- 
soluble in  paraffin  naphtha."  We  may  accept,  in 
principle,  the  view  that  in  referring  to  materials 
of  minor  importance  a  descriptive  phrase  is  better 
than  a  name,  leaving  it,  at  present,  a  moot  point 
whether  asphaltenes  are  or  are  not  worthy  of 
being  among  the  materials  in  the  more  important 
class.  Apart  from  the  question  of  the  relative  import- 
ance of  different  materials,  it  may  be  observed  that 
a  chemist  is  apt,  quite  properly,  to  prefer  a  precise 
defining  phrase,  while  an  engineer  is  inclined,  also 
quite  properly,  to  prefer  a  concise  definition.  In 
such  cases  the  name  should  be  the  same,  and  the 
defining  phrase,  which  may  almost  amount  to  a 
specification,  should  be  in  harmony  with  the  engi- 
neer's definition.  This  is  the  case  with  respect 
to  the  word  "  bitumen  "  in  the  two  lists,  Major 
Crosby's  more  concise  definition  having  the  same 
purport  as  Mr.  Hubbard's.  As  regards  the  word 
"  pitch,"  its  root  is  probably  the  same  as  that  of 
"  bitumen,"  a  word  which  was  not  in  use  in 
England  when  Genesis  was  translated.  As  used 
in  ordinary  English  it  applies  to  a  material  which 
is  hard  at  ordinary  temperatures,  its  softening 
point  being  indicated  by  the  fact  that  sailors  have 
always  used   it,   in  their  tales  of  the  tropics,   as 


evidence  of  the  high  temperature  of  a  ship's  deck 
in  hot  sunshine.  In  modern  English  it  usually 
means  coal-tar  pitch  or  Norway  pitch. 


Other  Definitions 

of 
Special  Interest. 


There  are  in  Major  Crosby's 
list  a  number  of  definitions  the 
wording  of  which  raises  import- 
ant points,  and,  in  some  cases, 
suggests  that  care  must  be  exercised  if  we  are  to 
avoid,  on  the  one  hand,  overlapping  definitions, 
or,  on  the  other  hand,  gaps  in  our  terminology. 
In  the  latter  respect  we  may  specially  note  the 
word  "  binder,"  which  Major  Crosby  reserves  for 
the  non-mineral  binding  material.  Neither  "filler" 
nor  "  packing  material  "  is,  however,  to  be  found 
in  his  list,  though  he  refers  to  such  material  under 
"macadam  "  and  under  "bond."  As  our  readers 
are  aware,  we  use  in  these  pages  the  word 
'*'  binder  "  as  a  general  term,  with  such  adjectives 
as  "  larger,"  "  smaller  "  and  "  smallest,"  and  when 
necessary  we  employ  the  terms  "filling  material  " 
and  "  packing  material  "  for  the  sake  of  clearness. 
We  are  inclined  to  the  view  that  the  general  term 
"  binder,"  so  largely  used  in  the  literature  of  engi- 
neering to  designate  earthy  and  loamy  binding 
materials,  should  remain  as  the  general  word,  and 
that  a  term  such  as  "  cementing  material  "  should 
be  used  for  the  bitumen  or  very  bituminous  binders, 
and  for  such  other  substances  as  are  definitely 
sticky  or  develop  adhesive  properties  by  chemical 
changes.  In  damp  climates  clay  acts  as  a  binder 
in  this  sense.  We  are  ready  to  accept  a  single 
word  instead  of  "cementing  material  "  if  such  can 
be  found,  but  this  term  keeps  us  in  line  with 
geologists  and  is  very  serviceable.  Major  Crosby, 
it  may  be  noted,  proposes  to  retain  "  cemented  " 
as  equivalent  to  "bonded."  Possibly  a  solution 
would  be  found  if  we  substituted  "  bonding  mate- 
rial"  for  our  general  term  "binder,"  and  employed 
the  latter  term  for  the  sticky  or  cementitious  binder 
— the  cementing  material  proper.  This  suggests 
that  Major  Crosby's  definition  of  "  clay  "  seems 
inadequate,  "  finely  divided  mineral  matter  "  speci- 
fied as  having  particles  between  0'005  and  00001 
millimetre  in  diameter.  Clay  is  a  very  important 
substance,  and  its  behaviour  in  company  with 
and  in  combination  with  water  is  a  matter 
to  be  reckoned  with  in  highway  engineering.  It 
cannot  be  classed  merely  as  the  finest  material  in 
a  list  beginning  with  gravel. 

As  regards  the  distinction  between  a  bridge  and 
a  culvert,  we  believe  that  most  surveyors  consider 
that  it  would  be  sufficient  to  agree  that  all  such 
structures  of  more  than  some  defined  span  should 
be  "  bridges,"  and  those  of  smaller  span  "culverts." 
If,  however,  we  consider  a  wide  range  of  topo- 
graphical conditions  this  criterion  seems  hardly 
adequate.  Consider  a  bridge  of  9-ft.  span  and 
15  ft.  in  width  over  a  small  ravine,  with  a  stream 
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running  15  ft.  below.  We  cannot  imagine  an 
engineer  of  an  Indian  or  Colonial  public  works 
department  calling  this  a  "  culvert."  Or  take  a 
structure  of  1 1  -ft.  span  and  about  the  same  height, 
60  ft.  in  length  under  a  high  embankment.  Would 
this  be  called  a  bridge  ? 


Words  Relating 

to  the 

Carriageway. 


Coming  now  to  words  relating 
to  the  carriageway,  we  note  the 
absence  of  "  camber  "  and  "  cross- 
fall,"  the  word  "  crown  "  being 
offered  both  for  the  amount  of  camber  and  for  the 
gradient  of  the  crossfall.  The  word  "  foundation  " 
is  proposed  as  the  equivalent  of  the  term  "  road-bed," 
and  instead  of  our  word  "foundation"  Major  Crosby 
proposes  the  term  "  artificial  foundation."  This 
we  do  not  like  at  all,  and  would  much  prefer  to 
use  "road-bed"  (discarding  the  use  of  "subsoil' 
in  this  sense)  and  "  foundation,"  the  latter  term 
applying  to  the  foundation  course  on  soft  soils, 
but  "not  to  the  lowest  course  of  a  thinner  crust 
on  hard  soils.  Another  definition  pointing  to  a 
difference  between  American  and  British  practice 
is  that  of  "shoulders."  The  word  is  not  used  in 
this  country  as  the  equivalent,  of  "verges,"  and 
it  may  be  suggested  that  it  will  be  most  serviceable 
if  applied  to  such  portions  of  the  crust  as  are  made 
differently  to  the  central  portion,  cither  because 
they  are  subject  to  less  wear,  or  because  they  are 
definitely  intended  for  passing  purposes  only. 
Possibly,  however,  British  surveyors  would  prefer 
to  use  the  word  as  applying,  in  any  case,  to  about 
a  quarter  of  the  width  of  the  carriageway  on  each 
side  of  the  middle  half.  Differences  between 
American  and  British  practice  do  not,  however, 
justify  any  lack  of  agreement  as  to  the  proper  use 
of  the  words  "crust"  and  "carpet."  The  adop- 
tion of  these  words  in  British  highway  terminology 
followed  their  employment  by  Mr.  Reginald  Ryvcs 
for  the  express  purpose  of  definite  and  precise 
description.  The  term  "  road  crust  "  has  thus  been 
largely  used  in  reference  to  the  whole  thickness  of 
materials  which  rests  upon  the  natural  surface, 
the  terms  "foundation  course"  and  "wearing 
course  "  being  suitably  employed  to  distinguish 
different  portions  of  this  crust.  Similarly,  a  "  car- 
pet "  is  a  surface  layer  which,  as  distinct  from  a 
wearing  course,  has  no  important  strength  in  it-self. 
The  old  term  "  foundation  "  is  still  applied  to  the 
concrete  crust  which  supports  a  carpet  of  wood 
blocks  or  asphalt,  but  such  a  concrete  layer  is  a 
complete  crust  in  itself,  provided  with  a  carpet 
which  protects  it  from  abrasion  and  fulfils  the 
requirements  of  traffic  as  to  surface.  A  word  to 
be  applied  to  the  whole  thickness  of  the  materials 
placed  upon  the  road  bed  is  a  necessity,  and  we 
cannot  follow  Major  Crosby  in  his  proposal  to  apply 
the  word  "  crust  "  only  to  the  portion  above  the 
foundation  course.  Similarly,  the  word  "  carpet" 
is  needed  as  a  general  word  to  describe  a  form,  and 
must  not  be  narrowed  down  by  a  restriction  to 
certain  materials.  The  temptation  to  a  too  free 
use  of  the  names  of  materials  is  one  of  the  pitfalls 
of  terminology. 

In  making  the  above  observations  wc  have 
selected  only  those  cases  in  which  we  find  Major 
Crosby's  definitions  unsatisfactory,  having  regard 
to  the  meanings  usually  attached  to  the  words  in 
British  highway  practice.  The  list,  as  a  whole, 
is  a  very  valuable  contribution  towards  the  dis- 
cussions which  may  be  expected  to  take  place  at 
the  Road  Congress,  and  many  of  the  definitions 
are  very  happily  worded.  We  are  grateful  to 
Major  Crosby  for  giving  us  the  opportunity  of 
putting  the  results  of  his  labours  into  the  hands 
of  British  surveyors,  and  we  trust  that  those  who 
intend  to  take  part  in  the  discussion  of  the  sub- 
ject at  the  congress  will  come  prepared  with  care- 
fully considered  comment,  and  with  such  additional 
suggestions  as  they  may  think  are  required  to  cover 
the  whole  ground  of  the  terminology  of  highway 
engineering. 


Cratuities 
to    Officials. 


The  question  of  additional  re- 
muneration for  special  duties 
performed  by  officers  of  local 
authorities  is  one  which  not  infrequently  causes 
some  friction,  either  in  regard  to  the  amount  to 
be  paid  or  to  the  particular  officials  who  are  to 
be  specially  rewarded  in  any  given  case.  For  this 
reason,  we  have  long  held  the  view  that  it  is  highly 
desirable  in  the  public  interest  that  every  official 
should  be  paid  a  salary  which  is  adequate  to  com- 
pensate him  for  every  duty  which  can  reasonably 
be  foreseen.  Even  if  this  be  done,  however,  cir- 
cumstances must  arise  from  time  to  time  when 
there  have  to  be  performed  duties  of  a  very  special 
character  which  in  common  fairness  ought  to  be 
made  the  subject  of  special  payment.  In  the  case 
of  engineers  it  may  be  the  supervision  of  some 
exceptionally  large  contract,  when  care  must  be 
taken  that  the  form  of  the  honorarium  does  not 
render  the  engineer  liable  to  the  pains  and  penal- 
ties of  those  provisions  of  the  Public  Health  Act, 
1875,  which  forbid  officers  from  being  "  concerned 
or  interested "  in  contracts.  The  words  "  con- 
cerned or  interested "  have  been  considered  by 
the  Courts  on  several  occasions,  and  the  decisions 
which  have  been  given  (not  to  go  into  details)  have 
resulted  in  the  establishment  of  the  broad  propo- 
sition that  such  extra  remuneration  should  take 
the  form  of  a  fixed  sum,  and  should  not  be  variable 
with  the  amount  paid  under  the  contract,  as,  for 
example,  a  percentage  on  the  total  cost  of  the 
work.  Another  excellent  example  of  a  case  in 
which  special  work  undoubtedly  appears  to  call 
for  payment  by  honorarium  is  the  promotion  of  a 
Bill  in  Parliament.  This  is  not  an  everyday  occur- 
rence, even  in  our  largest  cities,  and  the  amount 
of  labour  which  it  entails  upon  the  officials  con- 
cerned— and  particularly  upon  the  engineer  when 
the  subject-matter  of  the  Bill  affects  his  depart- 
ment— is  enormous.  We  were  considerably  sur- 
prised to  observe,  therefore,  that  in  connection 
with  the  Bill  successfully  promoted  by  the  Sheffield 
Corporation  last  year  the  city  engineer  was  the 
only  official  whose  extra  work  in  connection  with 
the  Bill  was  not  recognised  by  the  payment  of  an 
honorarium.  A  reference  to  the  report  of  the  last 
meeting  of  the  corporation,  which  appears  in  the 
Sheffield  Daily  Telegraph  of  May  15th.  shows  that 
the  reason  for  this  apparent  anomaly  was  that  as 
for  some  reason  it  was  proposed  to  grant  Mr.  Wike 
a  sum  equal  to  just  half  that  given  to  other  heads 
of  departments,  he  took  the  dignified  course  of 
withdrawing  his  name  from  the  list  of  those  to 
whom  gratuities  were  recommended  by  the  com- 
mittee. The  work  accomplished  by  Mr.  Wike  in 
connection  with  the  Bill  was  acknowledged  by 
many  members  in  the  course  of  the  debate.  It 
appears,  however,  from  the  speeches  of  Sir 
Charles  Skelton  and  Alderman  Senior  (both  of 
whom  advocated  the  payment  of  the  larger  sum 
to  the  city  engineer)  that  certain  members  of  the 
council  were  making  the  proposed  gratuity  the 
occasion  of  venting  some  ill-feeling  which  they 
had  against  the  city  engineer.  We  entirely  agree 
with  the  comment  of  the  Sheffield  Daily  Telegraph 
that  the  discussion  (and,  we  would  add,  the  whole 
incident)  is  not  one  which  has  enhanced  the  dignity 
of   the  corporation. 


Deplorable 

Sanitation  at 

Coseley. 


The  Birmiiif/li/n/i  Post  has 
performed  a  public  duty  in 
calling  attention  to  the  default 
of  the  Coseley  Urban  District 
Council  with  respect  to  the  sanitary  condition  of 
the  district.  Coseley,  lying  between  Wolverhamp- 
ton and  Dudley,  is  an  urban  district  of  about  23,000 
inhabitants,  with  an  area  of  3,700  acres.  The 
houses  number  5,000,  and  a  considerable  proportion 
of  them  consist  of  one  room  down  and  one  up 
stairs,  while  the  majority  have  no  more  than  four 
rooms.      The  average  number  of  persons  per  house 
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is  4"4,  and  Dr.  Reid,  county  medical  officer,  has 
condemned  the  general  conditions  in  the  district  as 
"  deplorably  bad."  The  fact  that  these  conditions 
show  but  little  improvement  on  those  that  Dr.  Reid 
had  occasion  to  condemn  twenty  years  ago  cannot 
be  regarded  as  other  than  a  serious  reproach  to 
the  local  authority.  Dr.  Clendinner,  medical 
officer  to  the  council,  has  been  complaining  con- 
stantly of  the  primitive  sanitary  arrangements 
that  are  allowed  to  exist.  In  many  instances  there 
is  no  spouting  to  the  houses,  the  yards  are  un- 
paved,  and  the  sink  slops  drain  in  open  gullies  over 
the  footpaths  in  open  channels.  The  channels  by 
the  roadside  convey  the  flow  from  many  of  the 
houses  to  the  nearest  outfall,  consisting,  at  Coseley, 
of  "  brooks,  ditches,  and  the  canal."  There  is  no 
sewerage  system  in  connection  with  the  older 
houses,  and  of  the  newer  houses  a  proportion  are 
built  on  polluted  and  damp  sites  without  adequate 
preparation.  "  Closets,  ashpits,  drains  and  cess- 
pools contravene  the  by-laws,"  Dr.  Clendinner 
reports,  "  and  in  this  manner  a  load  of  trouble  and 
responsibility  is  little  by  little  being  added  to  what 
the  district  already  has  to  bear  in  this  matter  of 
housing."  The  difficulties  of  the  local  authority 
were  doubtless  considerable,  but  these  ought  to 
have  been  faced  if  not  surmounted.  Instead  of 
doing  this,  however,  the  council  have  virtually 
ignored  the  existence  of  these  accumulated  sanitary 
horrors,  and  Dr.  Reid  bluntly  writes :  "  It  would 
almost  appear  that  the  efforts  of  the  authority  to 
retard  progress  are  greater  than  those  in  the  oppo- 
site direction."  Some  of  the  worst  of  the  evils  are 
at  length  to  be  attacked,  or  it  is  to  be  hoped  they 
are  if  only  out  of  tardy  respect  to  the  law  and 
order  that  have  been  so  unblushingly  outraged  by 
a  succession  of  local  councils.  An  ultimatum  has 
been  delivered  to  the  urban  oouncil  by  the  county 
council  to  put  their  house  in  order,  and  it  is  to  be 
hoped  that  this  may  succeed  in  stirring  the  dry 
bones  of  sanitary  inaction  into  an  activity  more  in 
accordance  with  the  fitness  of  things  than  has 
obtained  in  Coseley  for  a  generation  or  so.  . 


National 
Health  Week. 


The  reports  which  have  been 
received  from  various  localities  in 
regard  to  the  second  annual 
celebration  of  National  Health  Week  show  that  this 
year — as  last — a  vast  amount  of  useful  educational 
work  has  been  accomplished  in  many  districts.  The 
movement  has  again  had  the  benefit  of  the  cordial 
co-operation  of  a  large  number  of  sanitary 
authorities,  who  realise  that  the  formation  of  a 
sound  public  opinion  in  regard  to  all  matters  con- 
cerning health  and  hygiene  is  calculated  to  be  of 
material  assistance  in  rendering  thoroughly  effective 
the  work  of  their  own  public  health  departments. 
It  will  be  remembered  that  the  institution  of 
National  Health  Week  originated  in  a  suggestion 
made  by  Mr.  Arthur  J.  Martin,  M.inst.C.e.,  who  is  to 
be  cordially  congratulated  upon  the  widespread 
success  of  the  movement.  In  this  connection  we 
were  particularly  interested  to  receive  a  few  days 
ago  the  account  of  a  very  successful  celebration  at 
Regina,  Saskatchewan,  Mr.  Martin's  idea  having 
been  explained  by  Mr.  R.  0.  Wynne-Roberts, 
m.inst.c.e.  The  matter  was  taken  up  with  great 
energy,  sermons  being  preached,  lessons  given  in  the 
schools,  and  the  city  council  voting  a  sum  of  money 
towards  the  expenses.  As  might  have  been  expected, 
some  of  the  methods  adopted  in  the  course  of  the 
celebration  were  a  little  unconventional.  For 
example,  on  one  day  from  6  a.m.  to  6  p.m.  there  were 
"  twelve  hours  of  agreeable  work,  to  be  participated 
in  by  every  citizen  in  an  effort  to  make  Regina  the 
cleanest  city  ever."  The  example  set  by  Regina  is 
being  followed  by  other  towns,  and  the  idea  of 
"Health  Week"  is  now  fairly  well  established  in 
Canada.  Great  quantities  of  rubbish,  which  would 
otherwise  have  taken  weeks  to  clear,  have  been  re- 
moved ;  public  opinion  has  been  aroused ;  and 
attention    has    been    directed    to    the    essentials    of 


public  and  personal  hygiene.  The  success  and 
growth  of  the  Health  Week  idea  is  very  gratifying 
and  should  have  a  very  real  effect  on  the  improve- 
ment of  the  public  health. 


The  Private 
Street  Works  Act. 


Several  interesting  points 
under  the  Private  Street  Works 
Act,  1892,  arose  in  connection 
with  the  hearing  by  the  magistrates  of  certain 
objections  to  the  specification  and  apportionment 
in  respect  of  the  making  up  of  Atherley-road 
North,  Southampton.  In- the  first  place  it  was 
sought  to  object  that  in  making  the  apportion- 
ment the  corporation  had  not  considered  the 
"  degree  of  benefit  "  to  be  derived  by  the  .various 
premises  from  the  works.  Counsel  for  the  cor- 
poration very  properly  pointed  out  that  under  the 
Act  the  jurisdiction  of  the  justices  only  extended 
to  the  heads  of  objection  specified  in  sec.  7.  It 
was  held  in  Bridgwater  Corporation  v.  Stone  (1908), 
72  J. P.,  487,  that,  in  the  absence  of  a  resolution 
by  the  local  authority,  duly  passed  under  sec.  10 
of  the  Act,  the  justices  have  no  power  to  reduce 
an  apportionment  on  the  ground  that  "  degree  of 
benefit  "  should  be  considered.  This  is  a  matter 
for  the  local  authority,  subject  only  to  an  appeal 
to  the  Local  Government  Board  under  sec.  268 
of  the  Public  Health  Act,  1875.  Other  objections 
had  reference  to  the  unreasonableness  of  the  pro- 
posed works  and  the  excessiveness  of  the  estimated 
expenses,  and  in  regard  to  both  of  these  matters 
the  justices  decided  in  favour  of  the  corporation. 
We  have  always  held  the  view — and  we  have  on 
more  than  one  occasion  found  it  necessary  to  ex- 
press it  in  these  columns — that  in  deciding  upon 
what  works  ought  to  be  done  in  a  private  street 
before  it  is  taken  over  so  as  to  be  repairable  at  the 
public  expense,  the  local  authority  have  to  hold 
the  balance  between  the  owners  on  the  one  hand 
and  the  general  body  of  ratepayers  on  the  other. 
While  the  owners  should  not  be  required  to  pay 
for  any  unreasonable  works,  they  must  not  be 
allowed  to  escape  their  fair  liability  at  the  subse- 
quent expense  of  the  public  purse. 


A  "  New 
Building." 


It  will  probably  be  within  the 
recollection  of  our  readers  that 
by  sec.  159  of  the  Public  Health 
Act,  1875,  the  conversion  into  a  dwelling-house 
of  any  building  not  originally  constructed  for 
human  habitation  is  to  be  considered  as  the 
erection  of  a  new  building  within  the  meaning  of 
the  Act.  A  rather  curious  case  involving  an 
interpretation  of  these  words  was  recently  decided 
by  the  High  Court  in  the  following  circumstances. 
The  appellant  had  for  some  three  years  occupied 
and  used  as  a  dwelling-house  two  vans,  one  being 
a  living  room  and  the  other  a  sleeping  room. 
During  the  whole  of  this  time  the  vans  stood 
upon  a  piece  of  land  which  was  the  property  of 
the  appellant.  Last  year,  however,  he  was 
minded  to  make  certain  alterations  and  improve- 
ments in  his  dwelling,  and  for  this  purpose  he 
built  a  dwarf  brick  wall  about  12  in.  high,  and 
placed  the  vans  side  by  side  so  that  one  of  them 
rested  partly  on  the  wall  and  partly  on  blocks  of 
wood  and  dummy  wheels,  while  the  second  van 
rested  on  blocks  of  wood.  He  then  cut  out  part 
of  the  side  of  one  van,  and  caused  this  van  to 
be  placed  up  against  a  brick  chimney  stack, 
which  was  built  into  the  opening  in  the  side  of 
the  van  created  by  the  removal  of  part  of  its 
side.  New  brickwork  was  added  to  the  flue,  and 
a  chimney  stack  erected,  built  tight  into  the  side 
of  the  van.  In  these  circumstances  the  Court 
upheld  the  decision  of  the  magistrate  that  the 
work  executed  by  the  appellant  constituted  in  law 
the  erection  of  a  new  building,  and  that  he  was 
therefore  bound  to  comply  with  the  by-laws.  The 
appeal  was  accordingly  dismissed. 
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r-Pass  Roads. 


THE   PRINCIPLES  WHICH   SHOULD   GOVERN   THEIR   ALIGNMENT  AND   CONSTRUCTION. 

By  REGINALD   RTVES,   m.cons.e.,  assoc.m.inst.c.e. 


In  order  that  we  may  fix  the  principles  to  be  fol- 
lowed in  aligning  a  route  for  a  by-pass  road,  and  in 
deciding  matters  of  width,  gradient  and  so  forth,  it 
is  necessary  to  consider  not  only  the  service  which 
the  road  is  to  perform,  but  also  the  objections  which 
may  be  raised  on  account  of  possible  loss  of  business 
which  may  be  incurred  by  retail  traders  on  the  old 
route.  It  is  not  so  generally  recognised,  though  it 
is  really  of  equal  or  greater  importance,  that  the  align- 
ment of  the  by-pass  road,  and  its  nature,  should  be 
such  that  its  character  as  a  relief  road  will  not  be 
destroyed  either  by  developments  to  which  the  by-pass 
road  itself  gives  rise  or  by  the  growth  of  the  town. 
The  character  of  the  road  as  a  relief  road  will  be 
destroyed  and  its  usefulness  impaired  if  it  becomes 
another  "High-street" — which  may  occur  by  the  de- 
velopment of  building  estates  on  the  land  adjoining 
it, 

Anywhere  within  some  15  miles  or  20  miles  of 
London  a  good  main  road,  if  located  in  land  suitable 
for  the  building  of  small  villas  or  workmen's  houses 
of  a  good  class,  is  likely  to  throw  out  a  whole  series 
of  side  roads,  and  to  be  itself  lined  with  shops  cater- 
ing for  household  needs.  Some  proportion  of  the 
residents  will  use  motor  omnibus  services  direct  to 
London,  and  others  will  take  the  omnibus  to  the  most 
convenient  railway  station  on  the  London  road.  The 
London  suburban  railways  cross  the  main  radiating 
roads;  very  few  run  directly  into  London,  and  this 
greatly  increases  the  radius  to  which  land  is  rapidly 
developed  by  motor  omnibuses. 

Having  made  a  careful  study  of  the  whole  subject 
of  highway  developments,  the  writer  proposes  in  this 
article  to  state  didactically  what  are  the  principles 
which  should  be  followed  in  by-pass  road  alignment 
and  construction,  and  then  to  show  how  the  three 
groups  of  requirements  will  thereby  be  fulfilled. 

FINANCE. 

There  can  be  little  doubt  that  in  the  near  future 
there  will  be  some  direct  Exchequer  contribution  to- 
wards the  cost  of  maintenance  of  some  of  the  most 
important  of  the  main  roads  of  the  country,  and, 
since  a  by-pass  road  is  of  the  nature  of  a  trunk  road, 
however  short  it  may  be,  such  roads  will  probably 
be  regarded  as  trunk  roads  in  any  comprehensive 
scheme  of  road  finance.  At  present,  however,  the 
only  central  fund  available—  that  of  the  Road  Board 
— may  not  be  used  for  maintenance  except  in  the  case 
of  new  roads. 

The  board  may  make  new  roads,  and  must  then 
pay  the  whole  cost  of  their  maintenance.  It  may 
make  grants  in  aid  of  the  construction  of  new  roads, 
and  may  then  contribute  towards  the  cost  of  their 
maintenance,  and  it  may  make  grants  in  aid  of  im- 
provements. The  amount  which  the  Road  Board  will 
be  prepared  to  contribute  towards  the  cost  of  con- 
struction will  probably  be  dependent  upon  the  extent 
to  which  the  road  will  be  used  by  through  traffic, 
and  it  may  therefore  be  good  policy  in  promoting 
the  making  of  such  a  road  to  provide  only  for  such 
widths  and  gradients  as  are  sufficient  and  suitable 
for  through  traffic,  asking  the  Road  Board,  in  con- 
sideration of  this,  to  pay  towards  its  cost,  not  neces- 
sarily a  larger  amount  than  they  would  contribute 
towards  the  cost  of  a  more  expensive  scheme,  but  a 
proportion. 

Tt  is  no  use  to  regard  the  road  as  intended  to  further 
local  development-  and  to  add  to  the  rateable  value 
of  the  locality,  and  at  the  same  time  to  urge  that 
it  is  a  national  enterprise  and  properly  chargeable 
entral  funds.  Similarly,  as  regards  county  con- 
tributions towards  thi  construction  and  of 
lenl  maintenance,  the  more  definite  the 
Character  of  the  by-pass  route  as  a  through  road,  and 
the  less  important  its  possible  effects  as  developing 
local  areas,  the  larger  is  the  contribution  which  the 
county  may  be  expected  to  make.  If  the  road  is 
Located  in  an  urban  or  rural  district,  it  should  pro- 
perly be  regarded  as  a  main  road  to  be  maintained 
at  the  cost  of  the  county;  but  here  again  it  is  not 
reasonable  to  ask  the  county  to  maintain,  say,  the 
old  30-ft.  road  and  a  new  iQ-it.  road.  It  would  be 
clear  to  the  county  authorities  that  a  20-ft.  road  should 
fficien!  to  take  a  large  proportion  of  the  through 


traffic  of  an  existing  SO-ft.  road,  and  that  any  further 
widtli  of  the  road  as  proposed  is  intended  either  as 
a  luxury  for  motorists  or  to  give  the  new  road  the 
character  of  an  important  local  thoroughfare.  It 
might  reasonably  be  demanded,  by  the  Road  Board 
or  by  the  county  authority,  that  the  width  of  land 
acquired  at  the  outset  should  be  sufficient  for  any 
widening  of  the  carriageway  that  might  be  needed  in 
the  future ;  but  that  is  a  very  different  matter  to  the 
construction  of  a  carriageway  with  its  culverts  and 
bridges  to  a  width  in  excess  of  present  requirements. 

ALIGNMENT. 

The  acceptance  of  the  principle  that  a  by-pass  road 
should  be  definitely  a  road  and  not  a  street  affects 
both  its  alignment  and  the  details  of  its  construction. 
It  should  not  be  so  aligned  that  it  will  relieve  only 
that  part  of  the  present  road  where  congestion  is 
most  serious  and  delays  to  traffic  most  frequently 
occur.  If  it  be  so  aligned  the  growth  of  the  town 
may  swamp  the  entrance  at  either  end,  or  at  both 
ends,  or  may  so  beset  the  route  with  definitely  urban 
surroundings  that  it  must  perforce  become  a  street 
proper.  It  is  clumsy  engineering  and  bad  finance  to 
meet  this  by  making  the  new  road  so  wide  that  it 
will  serve  as  a  main  route  as  well  as  a  shopping 
street,  especially  since  the  actual  width  necessary  in 
such  a  case  is  unknown.  In  this  connection  there 
is  a  prime  fact  of  geometry  which  must  not  be  missed 
— namely,  that  a  loop  which  must  pass  at  a  certain 
distance  clear  of  the  centre  of  the  town  adds  con- 
siderably to  the  total  distance  traversed  if  it  be  a 
short  loop,  but  adds  very  little  to  that  distance  if  it 
be  a  long  one.  This  assumes  the  old  route  to  be 
straight,  but  the  same  principle  holds  in  every  case 
except  when  the  loop  road  is  on  the  outside  of  a 
fairly  sharp   bend. 

The  road  should  be  so  aligned  that  its  ends  are  in 
places  where  they  are  not  likely  to  be  affected  by 
the  growth  of  the  definitely  urban  part  of  the  town, 
and  tt  should,  as  far  as  is  reasonably  possible,  run 
through  areas  of  a  rural  character,  or,  at  least,  where 
the  roads  are  not  in  the  ordinary  sense  streets.  It 
should  be  remembered  that  the  cost  per  mile  of  run- 
ning motor  vehicles  is  greater  when  the  vehicles  have 
to  be  stopped  or  slowed  frequently  than  it  is  where 
there  is  a  clear  run.  Substituting  convenience  for 
cost,  the  same  applies  to  ordinary  cyclists.  To  put 
it  more  generally,  the  road  should  be  so  aligned  that 
it  may  be  definitely  a  main  road  and  not  a  street, 
and  so  that  the  decision  to  preserve  it  as  such  may 
be  justified.  It  must  be  understood  that  if  the  town 
prospers  and  extends  its  central  area  of  busy  and 
shop-lined  streets  the  by-pass  road  is  not  to  be  swal- 
lowed up  by  such  a  development,  but  is  to  be  pre- 
served as  a  main  road  in  the  same  way  that  open 
spaces  are  preserved  for  the  benefit  of  the  local  popu- 
lation. 

THE     CHARACTER    OF    THE    BY-PASS    ROAD. 

In  order  to  give  effect  to  this  principle  it  should 
be  agreed  by  the  promoters  of  the  scheme  and  those 
contributing  to  it  that  the  building  line  shall  be  kept 
well  back  from  the  carriageway.  Circumstances  may 
justify  the  building  of  houses  with  front  gardens,  or 
it  may  be  better  to  start  the  side  street  houses  at  the 
building  line.  In  any  case,  the  provisions  made  for 
control  of  the  land  should  be  such  that  there  is  not 
likely  to  be  any  development  of  the  road  as  a  shop- 
ping thoroughfare.  If  the  matter  cannot  be  settled 
by  arrangement  with  the  landowners  the  Road  Board 
may  be  asked  to  exercise  its  ample  powers,  which  in- 
clude that  of  the  purchase  of  a  strip  of  land  220  yds. 
v,  ide  nid  the  further  power  to  "  sell,  lease  or  manage  " 
such  of  the  land  as  is  not  required  for  the  highway. 
III.  i.i  procedure  would  seem  to  be  that  in  such 
cases  the  Road  Board  should  lease  the  land  to  the 
local  authority  under  conditions  which  would  ensure 
that  the  road  would  for  ever  preserve  its  character 
aa  a  main  road.  This  applies  to  roads  constructed 
by  the  board  itself,  but  the  provisions  of  the  Develop- 
ment Act.  coupled  with  the  existing  powers  of  local 
authorities,  seem  to  be  sufficient  to  meet  other  cases. 

I'll,  acceptance  of  these  principles  of  alignment  and 
,,f  the  preservation  of  the  road  as  essentially  a  main 
thoroughfare   would   settle  many   difficulties  eneoun- 
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tered  in  preparing  schemes  for  by-pass  roads,  and 
would  greatly  lessen  the  amount  of  futile  discussion 
in  connection  with  such  schemes.  When  a  project 
of  this  nature  is  mooted,  the  "shopkeepers  in  the 
High-street"  fear  that  they  may  lose  some  of  the 
casual  custom  of  the  passing  motorist;  hut  they  fear 
much  more  that  the  new  road  will  develop  into  a 
greal  shopping  thoroughfare,  and  possibly  shift  the 
centre  of  importance  of  the  town.  If,  however,  they 
could  be  assured  that  the  new  route  would  be  per- 
manently a  main  road  proper  and  not  a  street,  their 
(ears  nrould  he  largely  laid  at  rest,  and  the  loss  of 
casual  custom  would  be  found  to  be  a  matter  of  much 
smaller   importance. 

An  even  more  important  consideration  is  that  the 
decision  to  preserve  the  main  road  character  of  the 
loop  road  settles  the  question  of  the  width  of  land  to 
be  acquired.  This  width  should  be  sufficient  to  allow 
of  that  moderate  widening  of  carriageways  and 
footways  which  is  all  that  can  be  necessary,  how- 
ever far  ahead  we  look.  For  if  the  through  traffic 
increase  to  beyond  a  certain  amount  it  will  then  be 
time  to  develop  other  roads  which  will  draw  some 
of  it  off.  If  a  large  local  traffic  develops,  roads  must 
be  made  for  it. 

WIDTH     OF     CARRIAGEWAY. 

Those  who  have  not  studied  country  roads  would 
be  surprised  to  learn  how  large  is  the  amount  of 
traffic  which  can  be  carried  on  a  road  with  a  carriage- 
way only  16  ft.  wide,  especially  when  the  traffic 
is  of  a  definitely  main  road  character.  Traffic  of  an 
urban  or  suburban  character  requires,  in  proportion 
to  the  numbers  of  vehicles,  much  wider  roads  than 
those  which  suffice  in  the  open  country.  An  eco- 
nomic point  of  importance  in  this  connection  is  that 
when  the  width  of  a  road  exceeds  some  limit,  de- 
pending on  circumstances,  it  is  cheaper  to  maintain 
two  roads  than  one  for  the  same  traffic.  Further, 
when  the  cost  of  maintenance  per  mile  per  annum 
exceeds  some  limit,  it  is  cheaper  to  pass  it  over  two 
roads  than  over  one.  Such  duplication  is  almost 
certain  to  reduce  the  numbers  of  accidents. 

Now,  a  carriageway  24  ft.  wide  will  carry  a  very 
large  amount  of  traffic,  unless  we  have  the  condi- 
tions of  an  urban  street  or  road,  with  vehicles  stand- 
ing at  the  kerbs,  and  frequent  stoppings  and  startings 
of  public  vehicles.  Tramears  greatly  add  to  the 
width  necessary,  partly  because  they  cannot  swerve, 
but  also  because,  in  most  cases,  their  passengers 
have  to  cross  a  useful  piece  of  roadway  when  enter- 
ing or  leaving  the  car.  It  is  therefore  necessary  to 
provide  that  by-pass  roads  shall  not  be  occupied  by 
tramways.  A  by-pass  road  may  be  in  connection 
with  a  main  avenue  which  has  the  joint  character 
of  an  urban  thoroughfare  and  a  trunk  road,  and 
where  tramways  are  in  their  proper  place,  but  the 
by-pass  road  itself  must  be  classed  with  country 
trunk  loads,  and  linked  with  them  as  far  as  possible. 
They  should,  however,  be  so  made  that  they  will 
carry  motor-omnibus  traffic,  wdiich  forms  a  useful 
link  between  town  and  country,  and  is  capable  of 
development  in  definitely  rural  areas.  Where  the 
existing  main  road  is  occupied  by  tramways  the 
tramway  service  will  gain  considerably  in  expedition 
and  in  safety  by  the  construction  of  a  relief  road, 
which  will  withdraw  a  considerable  proportion  of  the 
through  traffic,  including  the  slower  motor  vehicles. 

A  24-ft.  road  without  trams  is  sufficiently  wide  to 
carry  a  very  large  amount  of  through  traffic.  The 
idea  that  trunk  roads  need  be  very  wide  is  a  fallacy, 
and  it  is  unfortunate  that  there  have  been  so  many 
efforts  to  put  forward  proposals  for  the  construction 
of  a  system  of  trunk  roads  60  ft.,  80  ft.,  or  even  100  ft. 
in  width.  Very  few  trunk  roads  will  need  to  be  more 
than  30  ft.  wide,  and  for  a  by-pass  road  a  width  of 
24  ft.  will  usually  be  sufficient,  even  if  there  be  some 
local  traffic  as  well  as  the  through  traffic,  and  in 
some  cases  a  less  width  will  suffice.  Every  foot  of 
unnecessary  width  involves  not  only  a  waste  of 
capital,  but  also  a  waste  of  money  in  maintaining 
the  road.  The  carriageway  and  footways  should  be 
made  only  of  such  width  as  is  needed  for  present 
purposes,  extra  width  to  allow  for  future  widening 
being  provided  in  the  road  margins,  or  in  untouched 
land,  or  partly  in  both  on  the  advice  of  the  engineer. 

THE    WHOLE    WIDTH. 

To  fix  our  ideas  we  may  take  the  followdng  figures 
as  typical ;  Carriageway,  24  ft. ;  footways,  5  ft.  each  ; 
margins,  12ft.  each  (6  ft.  permanent  in  each  case). 
A  further  allowance  of  12  ft.  and  upwards  for  ditches, 
fences,  earthworks,  slopes,  and  so  forth,  the  amount 


depending  upon  the  heights  of  embankments  and 
depths  of  cuttings,  upon  the  nature  of  the  soil,  and 
some  other  factors.  This  gives  a  width  varying 
between  70  ft.  and  some  higher  figure.  In  the  future. 
by  reducing  the  margins  to  6  ft.  each,  we  can  make 
a  30-ft.  carriageway  and  two  8-ft.  footways.  In  case 
of  actual  need  a  slight  further  reduction  of  the 
widths  of  the  margins  would  give  us  a  few  feet  more 
tor  the  carriageway. 

Su  h  procedure  is  far  better  than  making  a  wild 
guess  and  estimating  for  a  40-ft.  carriageway,  say. 
and  two  10-ft.  footways.  In  some  cases  one  footway 
might  be  sufficient.  These  details  need  not  be  fur- 
ther considered,  but  we  must  accept  a  further  prin- 
ciple. The  whole  width,  arrived  at  as  above,  should 
be  allowed  for  in  the  estimate  and  acquired  at  the 
outset.  If  there  are  places  where  the  by-pass  roads 
traverse  existing  roads  or  streets  which  do  not  allow 
of  the  desired  width  of  land  being  acquired  except 
at  unreasonably  high  cost,  it  may  be  necessary  to 
regard  these  pieces  of  roads  as  evils  wdiich  cannot  be 
avoided.  In  such  cases  the  value  of  the  properties 
fronting  the  road  may  go  down  considerably  during 
the  few  years  following  its  construction.  At  the 
worst  the  congestion  cannot,  on  the  whole,  be  as 
serious  a  matter  when  the  traffic  is  divided  as  it  was 
when  all  of  it  had  to  proceed  along  the  old  main 
rou.;e. 

It  should  therefore  be  accepted  as  a  matter  of 
principle  that  a  by-pass  road  is  not  to  be  condemned 
because  there  are  narrow  places  in  it,  though  a 
large  proportion  of  "narrows"  on  a  proposed  route 
should  lead  to  the  consideration  of  a  route  which 
gives  the  town  a  wider  berth.  If  a  narrower  road 
would  then  suffice,  its  cost  per  mile  would  be  less, 
lull  not  much  less  if  any  considerable  amount  of 
earthwork  were  necessary.  For  such  a  road,  how- 
ev  ;r,   a  single  footway  might  suffice. 

GRADIENTS. 

As  legards  the  earthworks  necessary  in  making  a 
by-pass  road,  these  need  not  be  so  costly  as  those  for 
a  road  for  general  traffic  on  the  same  line.  By-pass 
roads  being  intended  for  through  traffic,  their 
gradients  need  only  be  kept  down  to  those  which  can 
be  tackled  with  reasonable  ease  by  vehicles  ordinarily 
employed  for  long  distance  journeys.  As  to  the 
capacity  of  ordinary  private  motor  cars  in  this  re- 
spect it  is  beyond  question ;  no  gradient  less  than  1 
in  10  need  be  considered  as  an  impediment.  The 
gradients  with  wdiich  heavy  motor  vehicles  may  be 
confronted  on  a  by-pass  road  may  be  decided  by  two 
criteria.  First,  whatever  lie  the  gradients  wdiich  have 
to  be  surmounted  in  crowded  streets,  where  the  vehicle 
has  to  be  stopped  and  started  again  on  the  gradient, 
a  much  steeper  gradient  can  be  tacked  with  the 
same  effort,  or  the  same  amount  of  wear  and  tear  of 
machinery,  on  an  unobstructed  road.  Suppose,  then, 
that  the  street  on  the  old  main  route  has  a  gradient 
of  1  in  25,  a  gradient  of  about  1  in  18,  or  even  steeper, 
could  be  tolerated  on  the  by-pass  road.  The  other 
criterion  is  more  general  in  its  application.  A 
vehicle  which  can  be  used  economically  in  the 
crowded  streets  of  cities,  often  having  to  stop,  often 
having  to  get  up  speed  from  rest  or  from  a  slow 
speed  as  quickly  as  possible,  has  to  be  provided 
with  engines  of  such  power  and  so  robust  that  it  can 
easily  be  taken  up  inclines  of  1  in  12,  and  even 
steeper.  As  far  as  the  vehicle  is  concerned,  and 
assuming  that  the  road  is  a  reasonably  strong  one, 
vehicles  which  are  suitable  for  use  in  a  city  are 
suitable  for  use  in  hilly  country  district.--.  As  re- 
gards petrol  consumption,  this  is  reduced  when  the 
number  of  compulsory  stoppages  is  reduced,  and 
with  careful  driving  a  vehicle  need  not  use  much 
more  on  a  hilly  road  than  it  does  on  the  level.  This 
is,  of  course,  taking  the  route  both  ways,  in  which 
case  the  amount  of  uphill  is  exactly  the  same  as 
the  amount  of  downhill.  As  far  as  cyclists  are  con- 
cerned, the  choice  of  a  route  is  seldom  determined 
by  moderate  differences  in  gradients,  and  alternative 
routes  are  preferred  by  cyclists  when,  as  is  often  the 
case,  it  is  easier  to  go  one  way  and  to  return  by  the 
other.  In  any  case  a  cyclist  usually  prefers  a  route 
without  trams. 

It  may  be  noted  that  for  a  short  slope  of  1  in  20 
the  driver  of  a  commercial  motor  vehicle  does  not 
usually  have  to  change  gear,  and  on  the  second  speed 
long  slopes  of  1  in  20,  and  considerably  steeper 
gradients  of  no  great  length,  can  be  taken  quite 
easily.  We  may,  then,  accept  the  general  principle 
that  on  by-pass  roads  the  gradients  which  w 
allowed  are  steeper  than  those  of  busy  streets  on  the 
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main  route,  and  somewhat  steeper  than  those  re- 
garded as  reasonable  on  main  roads  carrying  mixed 
traffic  in  the   same  part  of  the  country. 

It'  the  principles  set  forth  above  be  followed,  by- 
pass roads  can  be  so  aligned  and  so  made  that  they 
will  serve  their  local  purpose,  and  play  a  useful  part 
in  the  highway  system  of  the  country.  If,  on  the 
other  hand,  such  a  road  is  so  treated  that  its  future 
and  even  its  present  character  is  a  matter  of  hazy 
speculation,  and  if  it  is  made  so  wide  and  with  such 
easy  gradients  that  the  costs  of  construction  and 
maintenance  are  very  high,  then  its  construction 
will  lead  to  unhappy  complications,  financial  em- 
barrassment, and  vain  regrets. 

There  are  other  matters  in  the  engineering  of  such 
roads  which  are  very  important — matters,  that  is, 
which  need  to  be  specially  considered  in  the  light 
of  the  special  character  of  the  road;  but  these  tech- 
nical studies  would  be  out  of  place  in  an  article 
dealing  with  main  principles  and  with  absolutely 
vital  elements  in  design.  Opinions  may  differ  as  to 
the  relative  and  absolute  importance  of  the  prin- 
ciples set  forth,  but  it  is  submitted  that  they  hold 
together,  and  that  conclusions  based  upon  their 
general  purport  cannot  be  regarded  as  unimportant. 


THE   PROPOSED   BY-PASS    ROAD   FOR   CROYDON. 


THE   CROUNDS   ON  WHICH   THE  SCHEME   IS   OPPOSED. 

In  last  week's  issue  we  gave  some  account  of  the 
first  two  days'  proceedings  at  the  Local  Government 
Board  Inquiry  which  was  held  at  Croydon  on  May  14th, 
loth,  16th,  19th  and  20th,  an  inquiry  into  the  appli- 
cation of  the  Croydon  Corporation  for  sanction  to  a 
loan  of  £19,743,  the  borough's  share  of  the  estimate 
of  the  cost  of  construction  of  a  relief  road  to  carry 
through  traffic  past  Croydon.  As  this  is  the  first 
important  work  of  the  kind  to  be  the  subject  of  a 
Local  Government  Board  inquiry,  some  account  of  the 
manner  in  which  it  was  conducted  may  be  of  interest. 

The  scheme  was  supported  by  the  Corporation  of 
Croydon  and  by  the  Roads  Improvement  Association. 
The  plans  for  the  relief  road  were  prepared  by  Mr. 
E.  F.  Morgan,  borough  highway  surveyor,  and  evidence 
in  support  of  the  scheme  generally,  and  of  the  plans, 
was  given  by  Mr.  E.  F.  Carter,  borough  engineer. 
The  scheme  was  opposed  by  the  Croydon  Chamber  of 
Commerce  and  the  Federation  of  Ratepayers'  Asso- 
ciation. The  West  Ward  Ratepayers'  Association  was 
also  represented,  and  other  ratepayers  opposing  the 
scheme  took  part  in  the  proceedings.  The  Croydon 
Rural  District  Council  were  also  in  opposition  to  the 
scheme.  Among  technical  witnesses  examined  were 
Mr.  Shrapnell  Smith,  honorary  treasurer  of  the  Eoads 
Improvement  Association,  Mr.  C.  Chart,  an  architect 
and  surveyor  practising  in  Croydon,  Mr.  Jesse  Ellis, 
chairman  of  the  National  Traction  Engine  Owners' 
and  Users'  Association,  Mr.  G.  Noble,  secretary  to  the 
National  Cyclists'  Union,  Mr.  A.  E.  Brassington, 
traffic  manager  of  the  Eastern  Motor  Wagon  Company, 
and  Mr.  R.  Chart,  highway  surveyor  to  the  Croydon 
Rural  District  Council. 

The  main  road  leading  through  Croydon  has  con- 
sistently the  character  of  a  through  -  route,  passing 
through  important  places,  and,  for  some  15  miles 
from  London,  being  a  creative  road,  in  the  sense  that 
it  produces  a  large  amount  of  traffic  to  and  from  the 
streets  that  spring  up  beside  it.  This  feature  of  the 
road  is  a  very  important  one.  For  a  few  miles,  in 
the  more  central  portion  of  the  Borough  of  Croydon, 
the  main  road  character  of  the  route  is  at  times  sub- 
ordinated to  its  character  as  a  main  street ;  at  other 
limes  through  traffic  predominates,  but  very  frequently 
local  and  through  traffic  are  in  conflict  to  an  extent 
which  is  held  to  be  very  serious  by  the  supporters  of 
the  scheme,  and  even  by  some  of  those  who  oppose 
it,  but  consider  that  it  is  necessary  to  widen  the  main 
.street,  and  possibly  to  mak<  existing  roads,  by 

traversing  which  through  traffic  could  avoid  the  most 
congested  parts  of  the  existing  road. 

The  length  of  road  which  it  is  proposed  to  relieve 
of  through  traffic  is  traversed  throughout  its  whole 
length  by  a  tramway,  two  tracks  where  the  road  is 
wide  and  one  track  where  it  is  narrow.  Five  other 
tramways  make  junctions  with  this  main  tramway, 
either  by  direct  connection  or  by  an  interchange  of 
passengers,  and  in  one  case  there  are  two  such  sources 
of  congestion  at  the  same  place,  one  on  each  side  of 
the  road.     At  certain  ho  ;u-day  and  Sunday 

a  mile  or  so  of  the  main  street  is  thronged  with  foot- 


passengers  who  are  obliged  to  make  large  use  of  the 
carriageway,  and  there  are  times  when  this  condition 
occurs  in  conjunction  with  a  large  traffic,  either 
general  or  that  of  motor  vehicles. 

The  case  for  the  council  may  be  put  shortly  as 
follows  :  The  road  is  badly  needed  to  relieve  Croydon 
of  through  traffic.  Whatever  widenings  may  be  carried 
out,  the  central  part  of  Croydon  will  never  properly 
accommodate  both  through  traffic  and  local  traffic. 
There  is  a  frequent  service  of  trams,  two  services  of 
motor  omnibuses,  a  large  amount  of  "  carriage 
shopping,"  throngs  of  pedestrians,  a  large  through 
traffic,  including  motor  cars  and  ordinary  cycles,  and 
no  inconsiderable  amount  of  heavy  hauling.  The  land 
near  the  new  road  is  likely  to  be  developed  as  build- 
ing land.  None  of  the  present  possible  alternative 
routes  are  suitable  as  by-pass  roads.  The  road  will 
not  seriously  affect  shopkeepers,  the  casual  purchases 
of  passing  motorists  being  inconsiderable.  The  worst 
gradient  on  the  new  road — one  in  twenty — is  not  a 
serious  impediment  to  motor  vehicles  of  any  kind,  and 
is  not  as  bad  as  the  present  gradients  in  Croydon 
on  the  existing  main  road,  since  it  is  frequently 
necessary  for  drivers  of  vehicles  to  come  to  a  dead  stop 
on  these  gradients  and  to  start  again,  which  would 
not  be  the  case  on  the  by-pass  road. 

The  case  for  the  opposition  may  be  put  as  follows  : 
If  the  road  is  going  to  be  used  it  will  take  away 
trade  from  the  shopkeepers  of  the  borough,  and  if 
it  is  not  going  to  be  used,  the  money  spent  on  it 
will  be  wasted.  A  really  important  amount  of  money 
is  spent  by  motorists  who  pass  through  the  borough, 
and  most  of  it  will  be  lost  if  the  by-pass  road  were 
made,  because  it  is  casual  custom,  and  not  the  result 
of  premeditation.  The  road  will  cost  very  much  more 
than  £55,000,  which  is  a  figure  put  forward  for  the 
sake  of  getting  the  scheme  through  in  the  interests 
of  "  foreigners."  Necessary  works  have  been  left  out 
of  the  estimate.  The  cost  of  maintenance  and  lighting 
would  be  considerable.  There  is  a  narrow  entrance, 
a  narrow  exit,  and  another  narrow  place  about  half 
way.  There  is  a  long  gradient  of  one  in  twenty. 
Some  of  us  would  not  be  against  the  scheme  if  it 
were  to  be  carried  out  by  the  Road  Board,  and  if 
Croydon's  contribution  were  definitely  limited  to 
£20,000  or  so ;  but  as  it  is,  Croydon  takes  the 
responsibility  for  the  road.  The  exit  at  Purley  is 
in  a  bad  place  —  near  a  tramway  terminus.  The 
scheme  is  really  promoted  by  the  motoring  associa- 
tions. There  are  several  existing  roads  which  could 
be  used  as  alternative  routes  to  relieve  the  congestion 
in  the  centre  of  the  borough. 

The  two  paragraphs  above  give  in  bare  outline  the 
main  contentions  of  the  supporters  and  opponents  of 
the  scheme. 


Public  Health  Law.— This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the 
ground  sufficiently  for  its  purpose,  including  such 
matters  as  highways,  but  omitting  rating,  elections, 
&c.  For  students  it  should  be  of  assistance  in  pre- 
paring for  examinations  in  Public  Health  Law, 
while  the  practitioner  will  find  its  arrangements  well 
suited  for  easy  reference. — The  Law  Times. 

Fire  Protection  at  Chiswick. — In  his  annual  report 
upon  the  fire  protection  department  of  Chiswick, 
Mr.  Edward  Willis,  the  engineer  and  surveyor  to 
the  urban  district  council,  points  out  that  hydrants 
are  placed  at  the  corner  of  nearly  every  street  in 
the  town,  in  addition  to  many  others  at  intervals 
varying  from  80  yds.  to  200  yds.,  according  to  the 
nature  of  the  property  to  be  served.  The  positions 
of  hydrants  are  indicated  by  means  of  plates  on  the 
walls  of  houses  or  forecourt  walls  immediately  oppo- 
site. Dealing  with  the  maintenance  of  the  overhead 
electrical  equipment,  Mr.  Willis  observes  that  he  is 
not  in  entire  agreement  with  the  council's  desire 
further  to  extend  the  wayleaves  over  the  roofs  of 
houses.  Not  only  is  the  initial  difficulty  in  obtain- 
ing these  very  great  owing  to  prejudices  which  exist 
in  regard  to  such  attachments,  but  there  is  a 
tendency  to  cast  every  burden  of  a  defective  roof  or 
i  dates  upon  the  council  or  _their  contractor. 
Air.  Willis  suggests  it  is  a  point  which  the  committee 
might  well  consider  in  the  future  as  to  whether  pole 
lines  should  not  be  adopted  in  certain  localities  in 
preference  to  wayleaves  on  houses. 

*  A  Manual  for  Municipal  and  County  Engineers  and  Surveyors,  Town 
ClerkR,  Clerks  to  District  Councils,  and  other  officers  and  members  of 
local  authorities.  By  8.  G.  Turner,  of  the  Middle  Temple.  Barrister-at- 
Liw,  a.m.i.o.x.,  ic.    London  ■.  St.  Bride's  Press,  Ltd.    Price  10b.  6d. 
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Studies  of  Fish  Life  and  Water  Pollution.' 

By  H.  W.  CLARK   and  GEORGE  0.  ADAMS,  Boston,  Mass. 


The  effect  of  sewage  pollution  upon  "shellfish  and 
the  areas  from  which  shellfish  are  taken  has  been 
investigated  during  the  past  ten  or  fifteen  years, 
chiefly  because  shellfish  are  likely  to  he  the  bearers 
of  infectious  diseases.  From  a  practical  point  of 
view  the  question  of  fish  life  in  streams  in  a  settled 
community  is  one  of  the  value  of  such  life  in  a 
certain  stream  or  lake  compared  with  the  cost  of 
maintaining  such  freedom  from  pollution  or  such  re- 
strictions in  the  use  of  streams  as  will  allow  the 
continuance  of  this  life.  It  goes  without  saying  that, 
looked  at  in  this  way,  the  cost  of  preserving  a  stream 
in  a  condition  that  allowed  such  life  might  be  ex- 
ceedingly  Large  as  compared  with  the  value  of  the  fish 
saved.  This  would  he  especially  true  in  manufactur- 
ing districts,  as  in  such  places  the  streams  are  chiefly 
valuable  for  power  and  the  carrying  away  of  the 
waste  products  of  the  districts  more  or  less  purified. 
Treating  these  wastes  sufficiently  to  prevent  the 
stream  from  becoming  a  nuisance,  moreover,  may  not 
keep  it  sufficiently  pure  to  encourage  the  life  of  fish 
within  it.  Many  streams  are  fated  to  become  sources 
of  power  and  the  carriers  of  wastes,  and  find  their 
chief  value  when  so  used.  Practically  all  that  can 
he  expected  in  many  instances  is  that  the  sewage  or 
wastes  entering  such  streams  shall,  at  all  times  of 
the  year,  be  so  purified  before  entrance,  or  so  diluted 
by  the  flow  of  water,  that  the  stream  will  not  lie  a 
nuisance  to  the  community  through  which  it  flow;,, 
but  rather  a  source  of  enjoyment  to  such  community. 

From  a  scientific  standpoint  there  are  a  number 
of  questions  to  be  considered  in  this  study  of  pollution 
and  fish  life,  the  most  important  being  as  follows: 
(1)  The  amount  of  pollution  that  a  stream  may  receive 
without  decreasing  the  dissolved  oxygen  of  the  water 
to  such  a  degree  that  fish  can  no  longer  live  in  the 
water;  (2)  the  effect  of  the  various  constituents  of 
sewage  and  trade  wastes  upon  fish,  and  the  effect  of 
these  various  constituents  upon  fish  even  when  a 
plentiful  supply  of  dissolved  oxygen  remains  in  the 
waters  after  receiving  these  wastes;  (3)  the  amount 
of  oxygen  consumed  hy  the  fish  themselves,  and 
(4)  the  rate  of  absorption  of  oxygen  by  polluted 
waters. 

At  the  Lawrence  Experiment  Station  of  the  Massa- 
chusetts State  Board  of  Health  a  series  of  investi- 
gations in  regard  to  these  questions  has  been  carried 
out  during  the  past  year.  The  experiments  have  been 
made  largely  in  5-gallon  glass  aquaria  and  the  com- 
monest fish  of  the  region — shiners,  suckers,  chub  and 
carp — have  been  used.  Most  of  the  carp  and  shiners 
have  weighed  from  loz.  to  2oz.  each,  while  the 
suckers  have  weighed  from  -}-lb.  to  Jib. 

EFFECT    OF    SEWAGE. 

In  the  first  experiments  the  fish  were  immersed  in 
undiluted  Lawrence  sewage,  well  aerated,  and  con- 
taining, at  the  time  of  immersion,  from  50  to  100  per 
cent  of  saturation  of  dissolved  oxygen.  Notwith- 
standing the  presence  of  this  dissolved  oxygen,  all 
the  fish  in  these  experiments  apparently  became 
crazed  when  immersed,  and  died  almost  immediately 
— that  is,  within  a  few  minutes  after  immersion. 

EFFECT    OF    EFFLUENTS    FROM    SEWAGE    FILTERS. 

Following  this,  experiments  were  made  with  the 
effluents  from  sand,  contact  and  trickling  filters,  and 
with  mixtures  of  sewage  and  water,  contact  filter 
effluents  and  water  and  trickling  filter  effluents  and 
water.  In  all  these  series  of  experiments  a  supply 
of  dissolved  oxygen  was  maintained  when  necessary 
by  blowing  air  through  the  liquid  used.  The  results 
were  as  follows:  — 

(a)  It  was  found  that  when  water  and  sewage  were 
mixed  in  equal  portions  and  this  mixture  kept 
aerated,  fish  life  could  exist  almost  indefinitely,  but 
with  a  larger  proportion  of  sewage  of  the  strength 
used  the  fish  died  within  a  few  minutes,  or  at  most 
in  an  hour  or  two  after  their  immersion.  Even  in 
the  equal  mixtures  of  sewage  and  water  a  number 
of  fish  died  quickly,  and  only  the  stronger  individuals 
survived,  but  such  as  did  survive  were  kept  in  this 
mixture  alive  and  well  for  fourteen  days,  and  appa- 
rently could  have  continued  to  live  for  an  indefinite 

*  Extracts  from  paper  presented  at  the  Eighth  Inter- 
national Congress  of  Applied  Chemistry. 


period.     The  sewage  used  was  freed  from  matters  in 
suspension  before  being  mixed  with  the  water. 

(0)  It  was  found  that  effluents  from  contact  and 
trickling  filters  in  successful  operation,  when  kept 
aerated,  supported  fish  life  for  fourteen  days  without 
any  apparent  discomfort,  to  the  fish  immersed  in 
I  hese  effluents.  .  .  . 

EEFJGOT    OS    SEWAGE    AND    KFFLUKNTS    WHEN 
NON-AEKATED. 

Experiments  were  next  made  to  determine  the 
volume  of  water  (tap  water)  necessary  to  mix  with 
sewage  and  the  effluents  from  trickling  filters  in  order 
that  fish  life  might  be  sustained  under  what  might 
be  called  stagnant  conditions— that  is,  sustained  with- 
out the  introduction  of  dissolved  oxygen  by  aeration 
as  in  the  previous  experiments.  After  several  trials 
it  was  found  that  but  10  per  cent  of  sewage  could  be 
mixed  with  ill)  per  cent  of  water,  and  the  fish  survive 
in  good  condition  for  fourteen  days.  Increasing  the 
proportion  of  sewage  above  this  percentage  invariably 
caused  the  exhaustion  of  the  oxygen  and  the  death 
of  Hie  fish  w  [thin  a  few  hours.  It  was  found  that  only 
25  per  cent  of  water  was  needed  in  75  per  cent  of  the 
best  trickling  filter  effluents  in  order  that  fish  might 
live  under  these  stagnant  conditions  for  fourteen 
days,  this  mixture  always  containing  enough  oxygen 
to  support  lite,  and  the  effluent  present  having  appa- 
rently no  harmful  effect  upon  the  fish.  With  the 
contact  filter  effluents  equal  mixtures  were  necessary 
-  that  is,  5(1  per  cent  of  the  effluent  to  50  per  cent  of 
tap    water. 

OlNSOLVED    OXYGEN. 

At  the  beginning  of  the  last  experiments  described 
-that  is,  at  the  time  of  the  immersion  of  the  fish— 
the  dissolved  oxygen  in  the  mixtures  was  0-50  part 
per  100,000.  During  the  experiment  it  became  reduced 
in  the  water  and  effluent  mixture  to  as  low  a  point 
as  0-11  part  per  100,000,  and  in  the  mixture  of  sewage 
and  water  to  014  part  per  100,000,  hut  without  any 
apparent  discomfort  to  the  fish  in  these  mixtures. 

The  greatest  consumption  of  oxygen  by  the  organic 
matter  present  in  such  mixtures  occurs  in  the  first 
lew  hours,  and  it  was  found  that  if  the  initial  supply 
of  oxygen  was  great  enough  to  last  through  this 
early  period,  the  oxygen  would  then  be  increased  by 
absorption  from  the  air. 

In  a  third  experiment  of  this  nature,  where  a  mix- 
ture of  equal  portions  of  tap  water  and  trickling 
filter  effluent  was  made,  the  dissolved  oxygen  at  the 
start  was  0-80  part  per  100,000,  and  was  not  reduced 
below  0-40  part  per  100,000  during  the  fourteen  days 
of  the  experiment.  .  .  . 

In  further  investigations  in  regard  to  the  amount 
of  dissolved  oxygen  that  would  sustain  fish  life  the 
following  three  experiments  were  made:  Sewage  .  .  . 
was  so  mixed  with  city  water  that  three  dilutions  con- 
taining 5,  10  and  J  5  per  cent  respectively  of  sewage 
were  obtained.  In  these  dilutions  the  dissolved 
oxygen  was  at  first  088,  TOO  and  0-85  parts  per  100,000. 
In  each  dilution  fish  were  immersed,  and  in  each  of 
the  three  dilutions  they  lived  for  one  week  without 
discomfort— that  is,  until  the  end  of  the  experiment. 
The  minimum  amount  of  dissolved  oxygen  found 
during  this  period  in  each  of  these  dilutions  was  047, 
0-28  and  015  part  per  100,000  respectively.  .  .  . 

EFFECT     OF     SAND    FILTER    EFFLUENTS. 

In  six  experiments  in  which  fish  were  immersed 
in  well-purified,  highly  nitrified  effluents  from  sand 
filters  receiving  sewage,  the  three  fish  immersed  in 
each  experiment  died  in  from  three  hours  to  three 
days  after  immersion.  All  of  these  experiments  but 
one  were  clear,  but  slightly  acid,  this  acidity  being 
due  to  insufficient  base  to  combine  with  the  nitric 
acid  present.  One  effluent  was  alkaline,  but  contained 
considerable  matter  in  suspension,  this  matter  being 
largely  silica  and  alumina.  When  this  suspended 
matter  was  removed  the  fish  lived  in  this  effluent 
without  any  apparent  discomfort  for  fourteen  days, 
or  during  the  length  of  the  experiment.  Other  acid 
effluents  from  sand  filters  when  neutralised  and 
filtered  to  remove  precipitated  CaC03  and  MgC03, 
&c,  supported  fish  life.  The  alkaline  suspended 
matters  at  times  separating  from  such  effluents  and 
from  sewage,  gathering  at  the  outlet  of  the  fish's  gills 
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and  at  the  joints  in  their  scales,  gave  the  appearance 
of  a   fungus  growth  upon  the  fish.  .  .  . 

EFFECT    OF    NITRATES,    IRON,     POTASSIUM, 
CARBONATE,    ETC. 

It  would  seem  without  douht  that  the  alkaline-sus- 
pended matter  and  the  acidity  of  the  effluents  in  the 
experiments  just  described  were  responsible  for  the 
death  of  the  fish  immersed  within  them.  Fish  im- 
mersed in  water  containing  5  parts  of  nitrogen  as 
nun  nitrate  lived  without  any  apparent  discom- 
fort, and  in  water  in  which  organic  matter,  &c,  had 
been  coagulated  by  the  use  of  15  grains  of  alum  they 
Jived  two  weeks  without  discomfort.  In  water  treated 
with  ferric  sulphate  they  became  covered  with  a 
fungus-like  growth,  and  died  in  a  few  days.  The 
iron  in  solution  may  have  been  the  cause,  as  appa- 
rently fish  are  extremely  sensitive  to  iron  salts,  as 
will  be  shown  later.  Free  nitric  acid  in  tap  water 
in  amounts  equal  to  07  part  per  100,000  CaC03  was 
without  effect.  Very  small  amounts  of  hydrochloric 
acid,  not  greater  than  —0-5  part  per  100,000,  caused 
the  death  of  fish  in  a  few  hours. 

When  the  experiments  with  nitric  acid  were  made 
it  was  found  that  the  small  fish  used  not  only  neutra- 
lised the  acid,  but  made  the  water  alkaline.  The 
water  was  acidified  five  times,  and  each  time  was 
rendered  alkaline  by  the  fish  present.  In  twelve  days 
the  fish  experimented  with  had  neutralised  acid  equal 
to  27  parts  per  100,000  CaCO.,  in  about  1,500  c.c.  of 
water,  leaving  a  residual  alkalinity  of  —10  part  per 
100,000. 

"Free  ammonia"  in  sewage  is  supposed  to  consist 
in  part  of  carbonate,  and  it  was  found  that  from  5-5 
to  70  parts  of  ammonia  as  carbonate  in  well-aerated 
tap  water  was  fatal  to  shiners  and  carp  in  from  a 
few  minutes  to  a  few  hours.  Ammonia  in  the  form 
of  chloride  up  to  180  parts  per  100,000  had  no  ill-effect 
on  the  fish.  When  used  in  the  form  of  ammonium 
hydrate  the  ammonia  was  much  more  deadly,  20  parts 
per  100,000  killing  shiners,  carp  and  large  suckers  in 
fifteen  minutes.  The  fatal  amount  was  probably 
slightly  over  10  part  per  100,000,  as  the  fish  experi- 
mented with  were  unaffected  in  water  containing  0-94 
part  per  100,000,  but  died  in  water  containing  1-3  parts 
per  100,000. 

It  should  be  noted  in  passing  that  the  ammonium 
hydrate  is  soon  changed  in  water  to  the  less  injurious 
carbonate  by  the  free  carbonic  acid  present  and  by 
carbonic  acid  given  off  by  the  life  of  the  fish. 

The  effect  of  caustic  and  carbonate  alkali  was  next 
tried.  Pollution  of  this  nature  comes  from  a  number 
of  industrial  processes,  and  at  times  may  be  serious 
before  sufficient  dilution  by  the  water  in  a  stream 
takes  place  to  render  it  harmless.  It  was  found  that 
from  250  to  30-0  parts  per  100,000  NaC03  per  100,000 
killed  fish  within  a  few  bonis.  Seven  parts  of  NaOH 
killed  several  in  two  hours,  and  9'6  parts  pier  100,000 
killed  two  in  ten  minutes.  In  water  containing  5'6 
I  i.i  its  per   100,000  fish   lived  twenty-four  hours. 

It  was  noticed  in  this  work  that  fish  immersed  in 
no  carbonate  solutions  rendered  these  solutions 
less  poisonous  to  fish  subsequently  immersed  in  them, 
this  being  due  probably  to  the  change  from  carbonate 
to  bicarbonate.  As  a  proof  of  this,  it  was  found  that 
bicarbonate  of  soda  was  the  least  injurious  form  of 
alkali  experimented  with,  fish  living  easily  in  water 
containing  1200  parts  per  100,000. 

The  effect  of  iron  salts  was  next  investigated,  these 
being  dissolved  in  distilled  water  to  prevent  pre- 
cipitation such  as  would  occur  in  tap  water  on 
account  of  the  alkalinity  of  this  tap  water.  Copperas 
equivalent  to  0'128  part  per  100,000  of  iron  killed  fish 
in  from  four  to  twenty-four  hours,  one  fish  living 
without  trouble  in  water  containing  O'lOO  part  per 
100,000.  In  such  dilute  solutions,  however,  the  iron 
gradually  precipitates  even  when  dissolved  in  dis 
tilled   water. 

In  solutions  of  ferric  sulphate  fish  died  in  from 
one-half  hour  to  three  hours  when  0-1080  part  iron 
per  100,000  was  present,  and  in  from  twelve  to  twenty- 
four  hours  when  as  little  as  00100  part  per  100,000 
was  present. 

CONSUMPTION     OF    OXYGEN     BYr    FISH    LIFE. 

The  large  amount  of  dissolved  oxygen  breathed  by 
fish  is  little  realised.  In  studying  this  point,  the 
following  experiments  were  made:  Thirteen  small 
fish,  weighing  altogether  200  grammes,  were  placed  in 
a  Saltmouth  gallon  bottle  filled  with  water,  and  the 
Dived  oxygen  determined  at  the  beginning  and  at 
the  end   of   the  experiment. 

In    a    second   experiment    four    fish    weighin 
grammes  were  used.     In  all,  nine  experiments  of  this 


kind  were  made.  Averaging  these  experiments  it  was 
found,  speaking  generally,  that  all  the  oxygen  held  in 
solution  in  a  gallon  of  water  at  60  deg.  Fahr. — practi- 
cally 1  part  per  100,000— would  be  consumed  or 
breathed  in  one  hour  by  a  weight  of  fish  equal  to  lib. 
This  would  mean  that  1,0001b.  of  fish  life  would,  in 
about  fifteen  days,  exhaust  the  dissolved  oxygen  in 
a  layer  of  wafer  1  ft.  deep  and  1  acre  in  area,  saturated 
at  60  deg.  Fahr..  allowing,  of  course,  that  dissolved 
oxygen  was  not  added  by  absorption  from  the  air. 
The  oxygen  consumed  in  this  way  remains  in  the 
water  a-  0O2,  and  hence  the  amount  of  CO,  in  sur- 
face waters  sustaining  fish  life  must  be  influenced 
to  a  considerable  extent  by  the  fish  present.  .  .  . 

LIBERATION  OF  OXYGEN  BY'  "  GREEN  GROWTHS." 

It  is  well  known  that  organisms  containing 
chlorophyll  give  off  free  oxygen  when  growing  in 
the  light.  Water  in  which  organisms  are  plentiful 
is  frequently  found  to  be  supersaturated  with  dis- 
solved oxygen  as  the  organisms  take  the  C  from  the 
CO,  dissolved  in  the  water  and  liberate  part  of  the 
oxygen.  When  the  dissolved  CO.  is  all  absorbed,  the 
bicarbonates  are  attacked  and  the  CO.  abstracted, 
leaving  carbonates.  This  happened  several  times  in 
experiments  here.  On  testing  for  C02  with  phenol- 
phthalein  a  pink  colour  showed  the  presence  of  car- 
bonates, while  in  the  tap  water  used  in  the  various 
experiments  the  alkalinity  was  due  to  bicarbonates. 
In  these  experiments  the  "green  growths"  were 
largely  protococcus.  scenedesmus  and  smaller 
numbers  of  monas.  In  one  experiment  an  aquarium 
was  filled  with  tap  water  and  seeded  with  "green 
growth."  The  dissolved  oxygen  and  CO,  at  the  start 
were  0-18  and  1-0  parts  per  100,000  respectively.  At 
the  end  of  seven  days  they  were  114  and  00  parts 
per  100,000  respectively. 

In  another  experiment  a  small  fish  was  put  into  a 
tightly  stoppered  gallon  bottle  full  of  water  containing 
these  "  green  growths."  If  oxygen  had  not  been 
liberated  by  the  organisms  during  this  experiment, 
the  oxygen  primarily  present  would  have  been  con- 
sumed by  the  fish  in  thirty-eight  hours.  However, 
it  lived  eight  days,  and  at  its  death  at  the  end  of 
this  period  dissolved  oxygen  was  present  in  the  water 
in  greater  volume  than  at  the  beginning  of  the  ex- 
periment. The  growth  of  organisms  increased  greatly 
during  this  period,  and  either  the  presence  of  these 
organisms  or  some  body  formed  during  their  growth 
or  decay  was  injurious  to  the  fish. 

In  a  similar  experiment  made  during  cloudy  weather, 
when  the  oxygen-liberating  power  of  the  organisms 
was  lowered,  the  fish  present  consumed  the  dissolved 
oxygen  in  four  days. 

In  further  experiments,  not  yet  completed,  upon 
the  effect  of  such  "  green  growths"  on  sewage,  bottles 
of  sewage  were  seeded  with  organisms,  then  aerated 
for  twenty-four  hours,  and  afterwards  allowed  to 
stand  twenty-four  hours  without  artitici;d  aeration. 
The  average  of  sixteen  dissolved  oxygen  determina- 
tions then  made  showed  0  62  part  per  100,01)0  of  dis- 
solved oxygen  present  in  these  sewages  at  the  end 
of  the  period  of  aeration,  and  1*01  parts  per  100,000 
after  the  sewage  had  stood  unaerated  during  an 
additional  period  of  twenty-four  hours ;  in  other 
words,  the  "green  growth"  supplied  not  only  all  the 
dissolved  oxygen  consumed  by  the  sewage  during  the 
period  of  standing,  but,  furthermore,  increased  the 
volume  present  0-39  part  per  100,000. 

It  is  probable  that  the  chlorophyll-bearing  or- 
ganisms take  a  greater  part  in  overcoming  sewage 
pollution  in  surface  waters  than  is  at  present  gene- 
rally realised. 


Refuse  Destruction  at  Slough.— A  new  refuse  de- 
structor has  been  constructed  at  the  pumping 
at  Chalvey  at  a  cost  of  about  £2,000.  The  contrac- 
tors were  Messrs.  Goodridge  &  Hamlyn,  and  the 
builder  Mr.  H.  Street.  At  the  formal  inauguration 
the  services  rendered  by  the  engineer  and  surveyor, 
Mr.  W.  W.  Cooper,  in  connection  with  the  scheme 
were  publicly  recognised.  Ten  years  ago,  it  was 
stated,  Mr.  Cooper  put  in  some  furnaces,  which  had 
the  effect  of  reducing  the  coal  bill  by  .£180  per 
annum.  He  had  also  done  such  excellent  work  in 
converting  the  clinker  into  concrete  which  was  used 
for  paving  and  channelling  the  streets  that  in  the 
last  ten  years  there  had  been  a  large  saving.  On  a 
tola  I  capital  expenditure  of  about  £120  they  had  effected 
a  saving  of  something  over  £3,000.  The  work  done 
during  the  past  ten  pears  ought  to  satisfy  everyone 
oi  Slough,  said  one  speaker,  that  they  had  an  c.\- 
ceedi  igly  keen  and  painstaking  surveyor  in  Mr. 
Cooper. 
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Definitions  Proposed  for  Terms  used  in  Highway  Work. 


By  Major  W.  W.  CROSBY,  Baltimore,  Maryland. 


The  London  congress  of  the  Permanent  Interna- 
tional Association  of  Road  Congresses  is  to  be  held 
next  June,  and  at  it  will  be  considered  the  subject  of 
terminology  in  road  construction  and  maintenance. 
While  it  is  unlikely  that  all  the  expressions  used 
in  tins  connection  need  definition  for  a  general 
understanding  of  their  import,  in  the  case  of  many 
the  general  concordance  in  their  use  is  at  present  so 
deficient  as  to  seem  to  make  it  desirable  that  more 
general  agreement  be  had  concerning  their  meanings. 
T.,o  often  nowadays  descriptions  of  work  are  con- 
fusing because  of  lack  of  clearness  of  meaning  of 
terms  used  by  their  authors,  and  frequently  even  the 
individual  author  will  use  the  same  expression  with 
distinctly  different  meanings.  This  state  of  affairs 
becomes  serious  when  it  occurs  in  the  cases  of  speci- 
fications, and  may  there  be  productive  of  unneces- 
sary friction,  lawsuits  and  expense. 

With  a  view  therefore  of  attracting  attention  to 
the  importance  of  the  matter,  of  securing  the  utmost 
possible  consideration  of  it  before  the  subject  comes 
up  for  action  by  the  International  Congress,  and  in 
order  that  American  representatives  thereto  may  be 
fully  prepared  for  the  discussion  previous  to  such 
action,  the  writer  offers  for  the  consideration  of  those 
interested  the  following  list  of  definitions  of  terms 
used  in  highway  work. 

It  should  perhaps  be  stated  that  the  list  given  is 
not  supposed  to  include  all  the  terms  used,  though 
the  writer  has  endeavoured  to  make  it  fairly  com- 
prehensive as  regards  the  more  important  ones.  The 
writer  makes  no  claim  for  originality  in  all  of  those 
given.  Many  are  simply  collected  from  what  appears 
to  him  to  be  the  best  expressions  of  thought,  or  the 
most  general  understanding  of  the  terms,  and  valu- 
able additions  doubtless  can  and  should  be  made. 

DEFINITIONS. 
Alley. — A  narrow  street. 

Asphalt.— Solid  or  semi-solid  native  bitumens,  solid 
or     semi-solid     bitumens    obtained    by    refining 
petroleums,  or  solid  or  semi-solid  bitumens  which 
are  combinations  of  the  bitumens  mentioned  with 
petroleums    or    derivatives    thereof,    which     melt 
upon  the  application   of  heat,  and  which  consist 
of  a   mixture   of  hydrocarbons   and  their  deriva- 
tives   of    complex    structure,    largely    cyclic    and 
bridge  compounds. 
Avphalt  Block  Pavements.— Those  having  a  wear- 
ing   surface    of    previously    prepared    blocks    of 
asphaltic  concrete. 
Asphaltenes— The   components    of   the   bitumen    in 
petroleums,  petroleum  products,  malthas,  asphalt 
cements   and    solid   native   bitumens,    which    are 
soluble   in   carbon    disulphide,    but    insoluble    in 
paraffin   naphthas. 
Asphaltic— Like  asphalt,  or  containing  a  consider- 
able proportion   of  asphalt. 
Binder.— (1)  A   foreign   material  introduced   into   the 
mineral  portion  of  a  road  crust  for  the  purpose 
of  assisting  the  latter  to  retain  its  integrity  under 
stress,  as  well  as,  perhaps,  to  aid  in  its  first  con- 
struction.   (2)  The    course    in    a    sheet    asphalt 
pavement,  frequently  used  between  the  concrete 
foundation    and    the    sheet    asphalt    mixture   of 
gravel,  sand  and  asphalt  cement. 
Bttumen. — A  mixture  of  native  or  pyrogenous  hydro- 
carbons and  their  non-metallic  derivatives,  which 
may  be  gases,  liquids,  viscous  liquids,  or  solids, 
and  which  are  soluble  in  carbon  disulphide. 
Bituminous. — Like    bitumen,    or    containing    a    con- 
siderable proportion  of  bitumen. 
Bituminous     Cement— A    bituminous     material 
whose  cementing    qualities    are    dependent 
mainly  on  its  bituminous  qualities. 
Bituminous    Concrete— Concrete    whose    matrix 

is  bituminous. 
Bituminous  Concrete  Pavements— Those  com- 
posed of  stone,  gravel,  sand,  shell,  or  slag, 
or  combinations  thereof,  and  bituminous 
materials  incorporated  together  by  mixing 
methods. 
Bituminous  Macadam  Pavement— A  macadam 
whose  smaller  voids  are  more  or  less  occu- 
pied with  a  bituminous  cement  or  binder. 
(See   Macadam.) 


Bituminous  Pavements  — Those  composed  of 
stone,  gravel,  sand,  shell,  or  slag,  or  com- 
binations thereof,  and  bituminous  materials 
incorporated  together. 
Bituminous  Surfaces— Superficial  coats  of  bitu- 
minous materials  with  or  without  the  addi- 
tion of  stone  or  slag  chips,  gravel,  sand  oi 
material  of  similar  character. 
Blankets. — See   Carpets. 

Blown    Petroleums.— Semi-solid    or    solid    produi 
produced   primarily    by    the    action    of    air    upon 
originally  fluid  native  bitumens  which  are  heated 
during  the  blowing  process. 
Bond.— The  combined  action  of  inertia,  friction,  and 
of   the    forces   of   adhesion    and    cohesion    which 
helps    the    separate    particles    composing    a    road 
crust  to  resist  separation  under  stress.    Mechani- 
cal bond  is  the  bond  produced  almost  wholly   in 
a   well-built   macadam   road   by   the   interlocking 
of   angular   fragments   of   broken   stone   and    the 
subsequent    filling    of    the    remaining    interstices 
with  the  finer  particles. 
Boulevard.  —  An    unusually    wide     street    or    road, 
usually  constructed    with  particular  attention   to 
aesthetic    details,    and    with    extraordinary    con- 
sideration of  pleasure  travel. 
Bound. — Bonded. 

Water-bound— Bonded  with  the  aid  of  water. 
Bituminous -bound  — Bonded    with    the    aid    of 
bituminous  material. 
Brick  Pavement.— A  brick  pavement  is  one  having 
a  wearing  surface  of  vitrified  paving  bricks  or 
blocks. 
Bridge. — -A    structure    for   the    purpose    of    carrying 
travel    over    a    gap    in    the    roadbed,    measuring 
10  ft.  or  more  in  the  clear  span. 
Carbenes. — The     components     of     the     bitumen     in 
petroleums,  petroleum  products,  malthas,  asphalt 
cements   and    solid   native   bitumens,   which    are 
soluble    in    carbon    disulphide,    but    insoluble    in 
carbon    tetra-chloride. 
Carpet.— A  bituminous  surface  of  appreciable  thick- 
ness, generally  formed  on  top  of  a  road  or  pave- 
ment by  the  application  of  one  or  more  coats  of 
bituminous  material  with  gravel,   sand  or  stone 
chips  added. 
Cement. — An    adhesive    substance    used    for  uniting 
particles  of  other  materials  to  each  other.     Ordi- 
narily applied  only  to  calcined   "cement  rock," 
or  to  artificially  prepared,  calcined,   and  ground 
mixtures    of    limestone    and    silicious    materials. 
Sometimes  used  to  designate   bituminous   binder 
used  in  bituminous  road  work,  when  the  expres- 
sion  bituminous  cement   (q.v.)   is   understood    to 
be  meant. 
Cemented. — Bonded.     Referring  to  water-bound   mac- 
adam, the  term  "cemented"  is  used  to  designate 
that   condition   existing   when,    after   rolling   the 
stone  forming  the  road  crust,  the  remaining 
have  been  filled  with  the  finer  sizes,  and  the 
dust  or  "flour"  has,  under  the  action  of  water, 
taken  a  "  set,"  as  does  cement  itself, 
i 'lav. —Finely  divided  mineral  matter.    (See  Gravel. I 
Coal  Tar. — The  mixture  of  hydrocarbons  distillates, 
mostly    unsaturated    ring    compounds,    produced 
in  the  destructive  distillation  of  coal. 
Coat. — A   single   application. 
Coating.  —  The    total   result  of   one    or    more    single 

surface  applications.    (See  Carpet.) 
Coke   Oven  Tar. — Coal   tar  produced   in   by-product 
coke  ovens  in  the  manufacture  of  coke  from  bitu- 
minous  coal. 
Concrete. — An      intimate      mixture     of      sm    ' 
gravel,  shell,  slag  or  stone  particles  with  cei 
proportions   of   sand,    cement    and    water,    i 
previous  to  placing.     Asphaltic  (bituminous  pitch 
and  tar)  concretes  are  those  in   which  asphaltic 
(bituminous,   pitchy  and   tarry)   material    is   sub- 
stituted for  the  cement  and  water  used  ordirj 
Oil   Concrete — Cement   concrete   made    as  ordi 
narily,   to  which  a  small  proportion   of  oil 
is  added  during  the  mixing. 
Concrete  Pavements.— Those  having  a  wearing  sur- 
face of  cement-concrete  with  or  without  the  addi 
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tion  of  superficial  coats  or  carpets  of  bituminous 
materials. 
Course. — The   layer   of   the   metal   spread    and   com- 
pacted separately   for  the  formation  of  the  road 
or    pavement.    They    are   usually    referred    to    in 
the  order  of  their  laying  as  first  course,  second 
course,  third  course,  &c. 
Crown. — The  elevation  of  the  centre  of  the  highest 
part    of   the    finished   road    metalling    above    the 
sides.    It  may   be   expressed  either  as   so  many 
inches  (or  tenths  of  a  foot),  or  as  a  rate  per  foot 
of  distance  from  side  to  centre — i.e.,  "  the  crown 
is  4 in.,"  or  "the  crown  is  Jin.  to  the  foot." 
Crusher  Run. — The  total   unscreened   product   of   a 

stone  crusher. 
Crust. — That    portion    of    the    roadway    designed    to 
carry  the  vehicular  travel,  and  consisting  of  the 
road    metal    proper    with    its    bonding    agent    or 
binder.    The  shoulders  or  verges  are  not  parts  of 
the   road   crust,   nor   are   the    sub-grade   and   the 
foundation  (or  artificial  foundation). 
Culvert. — A  bridge  of  less  than  10  ft.  in  clear  span. 
Cut-back    Products. — Asphaltic,    petroleum,    or    tar 
residuums   which   have    been   fluxed    with   distil- 
lates. 
Dead  Oils. — Oils  with  a  density  greater  than  water 

winch  are  distilled  from  tars. 
Dehydrated  Tars. — Tars  from  which  all  water  has 

been  removed. 
Drainage.— Provision    for    the    disposition    of   super- 
fluous water. 
Side    Drainage— That    along    the    sides    of    the 

road. 
Sub   or  Under   Drainage— That   below    the   sur- 
face. 
Surface  Drainage — That  on  the  road  or  ground 

surface. 
V-Drainage— That  provided  by  the  construction 
of   troughs   in    the    sub-grade    of    the    road, 
which  troughs  are  like  a  V,  with  flat  sloping 
sides,  and  are  filled  with  stone,  on  top  of 
which  latter  is  built  the  road  crust. 
Dust  Layer. — Material  applied  to  a  road  surface  for 
temporarily   preventing  the   formation  or   disper- 
sion under  travel  of  distributable  dust. 
Earth  Road.— A  road  whose  travelled   way   is  com- 
posed of  its  natural  material   wi  situ. 
Emulsion.— A    mixture   of   oily   material    with    water 
sufficiently  intimate  and   stable   to   allow  its  use 
in  road  work. 
Fixed  Carbon.— The  organic  matter  of  the  residual 
coke    obtained    upon    burning    hydrocarbon    pro- 
ducts in  a  covered  vessel  in  the  absence  of  free 
oxygen. 
Flush  Coat.— A  superficial  application  of  bituminous 
material     during    construction    to    a    bituminous 
pavement    in    place,    and   considered    sufficiently 
complete  in  its  construction  as  only  to  need  this 
coating  for  its  finishing.      A  flush  coat  generally 
consi.-t-   of   a    fraction    of   a   gallon   of    pitch    per 
square  yard  of  surface,  with  a  certain  amount  of 
gravel,  sand,  clay  or  stone  chips. 
FrrsmNo.- Completely    filling    the    voids.     ("Flush- 
ing"  i     also  used  as  a  term  in  street  cleaning  to 
denote  washing  with   an  excess  of  water.) 
Flux.— A    liquid    bitumen   having    a   penetration    (at 
25  deg.  Cent.,  with  50  grammes  on  No.  2  needle  for 
one  second)  greater  than  350,   and   used  in  com- 
bination   with    harder  bitumens    for   the    purpose 
of  softening  the  latter. 
Foundation.— The  portion  of  the  roadway  below  and 
supporting  the  road  crust  or  artificial  foundation. 
Artificial    Foundation— That  layer   of  the    foun- 
dation underlying  the  road  crusi  espei  iallj 
placed  on  the  sub-grade  for  the  purpose  of 
reinforcing    the    supporting    power    of    the 
foundation  itself,  and  composed  of  material 
different  from  that  of  the  foundation  proper. 
It  may  be  a  layer  of  sand,  gravel  or  broken 
■  or  a  Telford  paving,  tailings,  straw, 
pine   needles,   or   a   mixture    of    pitch    and 
sand,  &c. 
Free  Carbon.— Organic  matter  in  tars  which  is   in- 
soluble in  carbon  disulphide. 
Gas-house  Coal  Tab.— Coal  tar  produced  in  gas-house 
retorts   in   the   manufacture   of   illuminating   gas 
from  bituminous  coal. 

'Ii  The  profile  of  the  centre  of  the  road  or 
I    fall.     '_')  To  establish  a  profile 


by  cuts  and  fills  of  earthwork.  (3)  To  arrange 
by  sizes,  broken  stone,  gravel,  sand,  or  combina- 
tions of  such  materials. 
Gravel. — Small  stones  or  pebbles  usually  found  in 
natural  deposits  more  or  less  intermixed  with 
sand,  clay,  &c.  The  differentiation  between  gravel, 
sand,  silt  and  clay  is  frequently  made  on  the 
following  basis:  — 


Diameter  of  particles 

Conventional 

m  mm. 

names. 

Above  1 

...  Gravel 

1  to  0-05        

. .     Sand 

0-05  to  0-005 

...   Silt 

0-005  to  0-0001 

...  Clay 

Gravel  Macadam.. — See  Macadam. 

Gravel  Road.— A  road  whose  crust  is  formed  by  com- 
pacting gravel  taken  and  spread  from  the  deposit 
without  screening  into  sizes. 

Grit. — Clean  gravel,  stone  or  slag  chips  free  from 
particles  under  the  size  of  such  as  would  be  re- 
tained on  a  screen  having  openings  about  £in.  to 
5\jin.  in  size. 

Gutter. — The  artificially  surfaced  and  generally  shal- 
low waterway  provided  usually  at  the  roadside 
along  the  surface  for  carrying  surface  drainage. 
Occasionally  used  synonymously  with  "ditch," 
hut  incorrectly  so,  as  "gutters"  are  always  paved 
or  otherwise  surfaced,  while  ditches  are  not. 

Highway. — The  entire  right  of  way  devoted  to  public 
travel,  such  as  an  alley,  a  road,  or  a  street,  in- 
cluding the  sidewalks  and  other  public  spaces, 
if  such  exist. 

Macadam. — A  road  crust  composed  of  gravel,  shells, 
slag  or  broken  stone,  or  other  similar  material, 
in  which  the  largest  particles  do  not  exceed  a 
certain  maximum  size  (dependent,  to  some  extent, 
on  the  quality  of  the  material,  but  roughly 
about  2  in.  for  the  largest  dimension),  whose 
particles,  having  a  size  preventing  their  pass- 
ing through  a  £-in.  ring,  are  compacted 
together  so  as  to  be  interlocked  and  mechani- 
cally bound  to  the  utmost  possible  extent, 
and  the  then  remaining  voids  or  interstices 
of  which  are  filled,  by  the  aid  of  water,  with 
smaller  particles  and  fine  material  from  the  same 
or  similar  sources.  True  macadam  has  no  par- 
ticles in  the  surface  exposed  to  travel  whose  size 
is  so  great  as  to  render  them  unstable  under  the 
wheels  of  horse-drawn  vehicles.  Macadam  built  on 
top  of  an  artificial  foundation  of  paving  is  fre- 
quently referred  to  as  "Telford";  q.v. 
Bituminous   Macadam — Macadam   built   with   a 

bituminous  binder.    (See  Bituminous.) 
Gravel   Macadam — Macadam   built  of   screened 

gravel. 
Shell  Macadam — Macadam  built  of  shell. 
Slag  Macadam — Macadam  built  of  broken  slag. 
Stone    Macadam  —  Macadam    built    of    broken 
stone. 

Malthenes.  —  That  portion  of  bitumen  which  is 
soluble  in  an  excess  of  petroleum  naphtha,  and 
which  is  not  volatilised  on  exposure  to  a  tem- 
perature of  163  deg.  Cent,  in  five  hour.-. 

Mat.— See  Carpets. 

Oil. — An  unctuous,  homogeneous  mixture  or  com- 
pound, fluid,  or  at  least  more  than  semi-fluid  at 
normal  temperatures,  and  usually  of  mineral 
origin. 

Oil-gas  Tars. — Tars  produced  by  cracking  oil  yajpours 
in  the  manufacture  of  oil  gas. 

One-size  Stone. — Broken  stone  coining,  as  usually 
made,  between  two  sizes  of  screens.  For  instance, 
assuming  screens  to  be  made  generally  with  per- 
forations of  Jim.  Jin.,  1J  in.  and  2Jin.  in  dia- 
meters (or  1  in.,  2  in.  and  3  in.),  then  one-size  stone 
would  be  that  fraction  of  a  product  which  would 
pass  the  lj-in.  screen  and  remain  on  the  jj-in., 
or  pass  the  2J-in.  and  remain  on  the  -If-in.,  or 
pass  the  2-in.  and  remain  on  the  1-in.,  &c.,  in 
contradistinction  to  a  mixture  of  two  or  more  frac- 
tions. The  term  should  be  accompanied  by 
further  description  to  avoid  ambiguity. 

Palliative. -A  shortlived  and  relatively  inefficient 
dust  layer. 

Patching.— -Repairing  or  restoring  small  isolated 
areas  in  the  surface  of  the  metalled  or  paved  por- 
tion of  the  highway. 

I'm  i.MI  •  i  Tin  arfaeing  of  the  carriageway  or  foot- 
way,  when    such    surface    is   monolithic,   with   a 
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cement  oi  bituminous  binder,  or  is  composed  of 
blocks. 
Penetration  Method. — The  method  of  constructing 
a  bituminous-macadam  pavement  by  pouring  or 
grouting  the  bituminous  material  into  the  upper 
course  of  the  road  metal  before  the  binding  of  the 
latter  has  been  completed. 
Petrolenes. — That  portion  of  bitumen  which  is 
soluble  in  an  excess  of  petroleum  naphtha,  and 
which  is  volatilised  on  exposure  to  a  temperature 
of  163  deg.  Cent,  in  five  hours. 
Pitch. — A  generic  name  for  all  bituminous  materials, 
embracing  asphalts,  bitumens,  crude  petroleum, 
oil  residuums,  tars,  &c.  Commercial  practice  in 
the  United  States  has  restricted  to  some  extent 
the  use  of  the  word  pitch  to  describe  the  harder 
and  at  least  semi-solid  varieties  of  the  above. 
"Pitch"  has  also  been  used  to  ,-ome  extent  to 
limit  the  consideration  to  the  harder  tars.  No 
general  agreement  to  this  limitation,  however,  has 
been  reached,  and  the  authorities  so  inclined  have 
themselves  used  "  pitch "  to  refer  contempo- 
raneously to  native  asphalts.  The  older  use  of 
the  word  was  wider,  and  recently  the  tendency 
seems  to  be  to  revert  to  the  original  practice  and 
to  use  the  word  "  pitch "  as  synonymous  with 
and  more  convenient  than  "bitumen"  or  "bitu- 
minous "  in  referring  to  materials,  construction, 
&c,  thus  following  the  English  practice  with 
"  pitch  compound  "  (a  mixture  of  pitch  and  a  flux 
or  other  similar  ingredients),  "pitch  macadam" 
(macadam  penetrated  with  pitch),  "  pitch  con- 
crete "  (concrete  mixed  with  pitch),  &c. 
Pitching. — Applying  pitch  to  a  road  by  penetration 

or  surface  treatment. 
Refined  Tar. — A  tar  freed  from  water  by  evaporation 
or  distillation  which  is  continued  until  the  residue 
is  of  desired  consistency,  or  a  product  produced 
by  fluxing  tar  residuum  with  tar  distillate. 
Renewals. — Extensive    repairs   over    practically    the 
whole  surface  of  the  metalled  or  paved  portion 
of  the  highway. 
Repairs. — The  restoration  or  mending  of  a  consider- 
able portion  of  the  metalled  or  paved  portion  of 
the  highway,  but  not  usually  of  a  majority  of  the 
surface  area.    More   extensive  than   "patching," 
but  less  so  than  "  renewals." 
Resurfacing. — The  renewal  of  the  surface  of  the  road 

crust. 
Road.— A  highway  outside    of    built-up    districts,   or 

that  portion  of  a  highway  so  used. 
Road   Metal. — Broken    stone,   gravel,    sand,    slag   or 
similar  material   used   in  road   construction   and 
maintenance. 
Rock  Asphalt. — Rock,  such  as  sandstone  or  limestone, 

impregnated  naturally  with  asphaltic  bitumen. 
Rock  Asphalt  Pavement. — Pavements  composed  of 
broken  or  pulverised  rock  asphalt  with  or  without 
the  addition  of  bituminous  materials. 
Sand. — Finely  divided  rock  detritus  between  certain 

limits  as  to  size.      (See  Gravel.) 
Sand  Clay  Road. — A  road  whose  crust  is  composed 

of  an  intimate  mixture  of  sand  and  clay. 
Seal  Coat. — A  flush  coat  applied  to  a  pitch  concrete 
for  the  purpose  of  sealing  up  any  pores  remaining 
in  the  surface. 
Setting    Up. — The  relatively    quick    change    taking 
place  in  a  bituminous  material  after  its  applica- 
tion to  a  road  surface,  indicated  by  its  hardening 
after   cooling   and   exposure   to   atmospheric   and 
travel  conditions,  as  opposed  to  the  slower  changes 
later   occurring  gradually  and   almost  impercep- 
tibly. 
Shaping   Up. — Trimming  up   and  preparing    a    sub- 
grade  preparatory  to  applying  the  first  course  of 
the  road  metal  or  artificial  foundation. 
Sheet  Asphalt  Pavement. — A    pavement    having    a 
wearing   surface   composed  of   sand   of  predeter- 
mined grading,  fine  material  and  asphalt  cement 
incorporated  together  by  mixing  methods. 
Shoulders. — The  portion  of  the  highway  between  the 
edges  of  the  road  metal  and  the  gutters,  slopes 
or  watercourses.    The  verges. 
Side  Drain. — See  Drainage. 
Sidewalk. — The  portion  of  the  highway  reserved  for 

pedestrians. 
Stone  Block  Pavement. — A  pavement  whose  wearing 
surface  is  composed  of  blocks  of  stone  rectangular 
in  shape,  or  at  least  nearly  so. 


Street. — A  highway  in  a  built-up  district. 
Sub-grade. — The  upper  surface  of  the  native  founda- 
tion on  which  is  placed  the  road   metal  or  the 
artificial   foundation,   in   case   the   latter   is   pro- 
vided. 

Superficial  Coat.— A  light  surface  coat,  and  usually 
without  the  use  of  grit. 

Superficial  Treatment. — A  light  surface  treatment, 
and  usually  where  no  grit  has  been  used. 

Surface  Coat. — An  application  of  pitch  to  a  finished 
road  surface,  and  usually  with  grit  added. 

Surface  Treatment.— Treating  a  finished  road  sur- 
face with  pitch  or  other  compounds.  Making  a 
surface  coat. 

Surfacing. — (1)  The  road  crust.  (2)  Constructing  a 
road  crust.  (3)  Finally  finishing  the  surface  of  a 
road  crust.  (4)  Treating  the  surface  of  a  finished 
road  crust  with  a  pitch  or  other  compound. 

Tailings. — Stone  which  does  not  pass  the  largest 
openings  of  the  screens. 

Tar. — Pyrogenetic  pitch,  using  the  latter  word  in  its 
broadest  sense.  (See  also  Coal,  Coke-oven,  Oil  or 
Water  Gas  Tars.) 

Telford. — Properly  an  artificial  foundation  advocated 
by  Thomas  Telford  (1757-1820),  and  consisting  of 
a  pavement  of  stone  about  8  in.  thick,  laid  by 
hand,  and  closely  packed  and  wedged  together. 
The  individual  stones  were  desired  to  te  about 
16  sq.  in.  in  section,  and  about  8  in.  in  length. 
They  were  set  close  together  on  the  prepared  sub- 
grade,  their  longest  dimension  vertical  and  on 
their  larger  ends,  their  interstices  chinked  with 
smaller  stones,  and  the  whole  rammed  (or  rolled) 
until  firm  and  unyielding. 

Telford  Macadam. — Macadam  with  an  artificial 
foundation  of  Telford. 

Underdrain.— See   Drainage. 

V-Drain. — See   Drainage. 

Volatile  Solvent. — A  liquid  substance  miscible  with 
bitumen,  and  completely  volatile  at  a  temperature 
of  260  deg.  Cent. 

Wood  Block  Pavement. — A  pavement  whose  wearing 
surface  is  composed  of  blocks  of  wood,  now  gene- 
rally rectangular  in  shape. 

Water-gas  Tars.— Tars  produced  by  cracking  oil 
vapours  in  the  manufacture  of  carburetted  water- 
gas. 


Modern  Architecture. — Lecturing  on  this  subject 
before  the  Royal  Institute  of  British  Architects  on 
Monday  evening,  Mr.  Thomas  Hastings,  a  Fellow  of 
the  American  Institute  of  Architects,  prophesied  that 
the  time  must  come  when  architects  of  necessity 
would  be  educated  in  one  style — the  style  of  their 
own  time — and  he  expressed  the  belief  that  we  should 
one  day  rejoice  in  the  dawn  of  a  modern  Renaissance, 
in  which  we  should  see  the  architect  solving  new 
problems  and  adapting  his  art  to  an  honest  and 
natural  treatment  of  new  materials  and  conditions. 

Highways  Construction  Limited. — The  constant  ex- 
tension of  motor  traffic  necessitating  a  wide  departure 
from  previous  practice  in  road  construction  and  main- 
tenance has  created  a  large  field  for  work  of  this 
character.  A  new  company — Highways  Construction 
Limited — has  recently  been  registered  to  work  the 
Praed  patents  for  the  construction,  maintenance  and 
repairs  of  roads  in  this  country.  The  offices  of  the 
new  company  are  at  Finsbury-court,  London,  E.C., 
the  directors  being  the  Hon.  B.  C.  Pearson' (chairman), 
Mr.  H.  F.  Berry,  Mr.  H.  H.  Goldney,  Mr.  J.  Purdy, 
Mr.  C.  W.  Sharrock  and  Mr.  V.  S.  Wright.  The  staff 
of  the  Praed  Road  Construction  Company  has  been 
absorbed  into  the  new  organisation,  and  it  will  under- 
take the  construction  of  roads  on  the  asphalt-macadam 
principle,  which  has  been  such  a  successful  feature 
of  the  operations  of  that  company.  The  material  to 
be  used  by  Highways  Construction  Limited  is  the 
high-grade  bitumen  which  is  already  well  known  to 
survevors  and  road  engineers  generally  under  the 
registered  name  of  Mexphalte.  This  bitumen  is 
claimed  to  represent  the  finest  material  known  to 
science  for  the  construction  of  dustless,  waterproof 
roads  capable  of  standing  the  severe  stresses  of 
modern  motor  traffic,  and  as  it  is  being  regularly 
imported  on  a  large  scale  by  the  Anglo-Mexican  Petro- 
leum Products  Company,  Limited,  there  will  be  no 
limit  to  the  supplies  of  material,  or  to  the  extent 
of  the  work  with  which  Highways  Construction 
Limited  will  be  able  to  cope. 
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What  is  City  Planning? 

By  R.    0.    WYNNE-ROBERTS,    Consulting   Engineer,  Regina. 

[The  formation  of  a  Saskatchewan  Town  Planning  Association  is  announced  following  upon  exposi- 
tions of  new  civic  ideals  by  Prof.  Dofoson,  of  Regina.  Mr.  Wynne-Roberts,  the  writer  of  the  subjoined 
paper-which  we  quote  from  "The  Municipal  and  School  Journal  of  Saskatchewan"  is  associated  with 
Prof.  Dobson  in  the  movement.] 


It  may  occasionally  occur  that  some  ambiguity- 
creeps  into  a  discussion  as  to  what  city  planning 
means.  Tree  planting,  city  gardening,  and  laying 
out  of  parks,  or.  in  other  words,  the  beautiflcation  of 
a  city,  is  sometimes  the  interpretation.  On  the  other. 
hand,  the  provision  of  diagonal  roads  to  a  city  is 
contended  to  be  a  prominent  feature.  As  such  limi- 
tations are  apt  to  be  accepted,  the  writer  has  been 
impelled  to  pen  a  few  notes  on  what  he  conceives  to 
be  a  fuller  meaning  of  the  term  city  planning. 

If  the  recorded  history  of  old  countries  is  studied 
it  will  be  found  that  the  nuclei  of  ancient  towns 
were  located  on  the  banks  of  navigable  rivers  or  on 
the  shores  of  inlets  of  the  seas,  as  water  offered  a 
cheap  and  easy  means  of  transport.  Sometimes 
towns  were  located  in  places  for  strategic  reasons,  as 
measures  of  defence  were  then  so  essential.  Trade 
and  defence  were  the  two  main  objects  of  living  in 
towns,  where,  by  a  community  of  interest,  the  people 
could  combine  for  either  purpose.  In  a  vast  number 
of  old  towns  the  expansion  which  took  place  was 
slow,  and— excepting  for  defence  and  trade— no  pre- 
conceived plans  were  thought  of,  with  the  result 
that,  although  they  are  often  picturesque  and  in- 
teresting, they  have  become  centres  of  dormancy  or 
congestion. 

As  the  older  cities  in  recent  years  have  grown  m 
importance  and  size  with  the  development  of 
modern  methods  of  transport,  many  of  them  are  now 
faced  with  problems  which  urgently  need  solution, 
and  which  will  cost  huge   sums  of  money. 

Haphazard  expansion  of  a  town  is  acknowledged 
by  the  best  of  European  and  American  authorities  to 
be  uneconomical,  nonconducive  to  public  welfare, 
and  generally  very  unsatisfactory. 

What,  then,  is  needed  to  obviate  the  recurrence  of 
the  costly  errors  of  the  past  ?  If  old  towns  were  laid 
out  in  an  irregular  manner,  will  new  towns,  laid 
out  like  a  chess  board  with  mathematical  neatness 
and  skill,  together  with  a  few  diagonal  roads  thrown 
in,  tend  to   improve  matters  ? 

The  answer  to  the  last  question  will  obviously  be 
in  the  negative,  and  to  the  former  it  can  be  stated 
that  a  broad  and  liberal  interpretation  of  city  plan- 
ning will  help. 

City  planning  is  concerned  in  everything  which 
will  contribute  to  the  material  progress  and  prosperity 
of  a  city,  to  the  social  and  physical  welfare  of  its 
citizens,  to  the  development  of  the  characteristics  of 
individual  cities,  to  the  comfort  and  amenities  of  the 
people  generally,  to  the  advancement  of  art  and  cul- 
,  to  the  utilisation  of  all  modern  inventions,  to 
the  economy  and  efficiency  of  city  government,  and 
so  on. 

Streets,  sewerage,  electricity,  gas  and  water  works 
are  at  least  of  collateral  value  with  railroads,  street 
railways  and  other  forms  of  transport.  The  selection 
of  civic  centres  as  well  as  the  location  of  public  in- 
stitutions in  appropriate  parts  of  the  city  have  a 
marked  influence  on  the  aesthetic  development  of 
the  city.  Every  city  will,  if  rightly  developed,  have 
a  silhouette  of  its  own.  Yet  hundreds  of  towns  are, 
have  been,  and  will  doubtless  be,  built  on  the  North 
American  Continent  on  lines  so  closely  alike  that  it 
is  difficult  to  appreciate  the  difference.  The  cha- 
racteristics of  a  town  are  simply  the  reflex  of  ex- 
pressions of  the  tendencies  of  its  citizens.  Towns 
which  are  blessed  with  men  and  women  of  enter- 
prise and  foresight  bear  an  indelible  impress  of  their 
character.  Bourneville  is  typical  of  Cadbury,  Essen 
i-  the  result  of  Krupp's  foresight,  Port  Sunlight  has 
the  commercial  stamp  of  Lever,  St.  Petersburg  is 
the  development  of  Emperor  Peter's  ideals,  Saltaire 
was  the  creation  of  Sir  Titus  Salt,  Paris  bears  the 
impress  of  Napoleon  and  Hausmann,  Washington  is 
the  embodiment  of  L'Enfant. 
City  planning  is  by  no  means  a  new  idea.  Nebu- 
lar had  a  great  city  planning  scheme,  which 
he  developed  in  a  remarkable  manner.  Carthage, 
Alliens,    I'  indent    'it  ies   also  had   city 

Sir   Christopher  Wren    submitted   a   great 


scheme  for  reconstructing  London  after  the  disastrous 
fire.  But  in  these  cases  the  ideals  were  not  the 
same,  and  this  is  where  city  planning  changes  and 
develops  with  time. 

The  ideals  of  leading  men  and  women  in  Biblical 
days  were  not  very  far  removed  from  some  of  our 
own.  Beautiful  parks  and  gardens  were  laid  out 
within  the  city  walls,  artificial  canals  were  con- 
structed with  the  object  of  enjoying  the  cooling  effect 
of  flowing  water,  and  to  add  picturesqueness  to  the 
scenery,  while  the  fertilising  of  the  country  around 
was  not  overlooked. 

Those,  however,  were  days  of  abject  slavery,  when 
human  life  was  valued  at  less  than  that  of  a  cow. 

Twentieth  century,  especially  in  Canada,  means 
something  greater,  nobler  and  more  enduring. 
Beauty  spots  reserved  for  kings  in  days  of  old  must 
now  be  for  the  people,  and  with  beauty  there  must 
be  utility.  Combine  beauty  with  utility,  ideals  with 
practicality,  and  our  cities  will  be  modelled  on  satis- 
factory lines.  Our  cities  must  be  an  aggregation  of 
attractive  home  centres,  equipped  with  all  that  con- 
tributes to  prosperity  and  happiness,  and  possessing 
those  conveniences  which  are  necessary  for  business 
efficiency,  for  public  health,  and  for  good  civic 
governance. 

The  measure  of  our  conception  of  city  planning  and 
civic'  ideals  will  be  ineffaceably  stamped  on  the  city 
as  it  is  being  built,  and  in  generations  to  come  the 
citizens  will  be  able  to  judge  of  the  broadness  or 
limitations  of  our  character  by  the  impress  left 
behind. 


New  School  at  West  Molesey.— A  new  school  at  West 
Molesey  for  250  children  was  formally  opened  last 
week.  It  was  built  by  Mr.  E.  Potterton,  of  East 
Molesey,  from  designs  by  the  county  council  archi- 
tects, Messrs.  Jarvis  &  Richards. 

Town  Planning  Schemes. — The  Local  Government 
Board  have  sanctioned  a  town  planning  scheme  for 
an  area  of  1,800  acres  in  the  Prestwich  Urban  Council's 
district.  The  Stockport  Corporation  has  also  received 
authority  for  a  scheme  for  an  area  of  1,000  acres,  and 
the  Wirral  Rural  District  Council  for  about  4,300  acres. 

The  Disposal  of  Trade  Effluents. — At  the  annual 
meeting  of  the  Association  of  Municipal  Corporations, 
held  on  Wednesday  in  the  City  of  London  Guildhall, 
the  Mayor  of  Ossett  moved  a  resolution  in  favour  of 
local  authorities  being  empowered  to  impose  a  charge 
on  manufacturers  with  regard  to  the  reception  and 
disposal  of  trade  effluents.  He  said  in  this  m 
local  authorities  were  rendering  services  to  the  indi- 
vidual for  which  the  individual  ought  to  pay.  The 
principle  he  sought  to  establish  was  approved  b.\  a 
large  number  of  corporations.  After  a  brief  discus- 
sion the  matter  was  referred  to  the  Law  Committee, 
who  will  report  to  the  council. 

Manchester  Electricity  Supply.— The  accounts  of  the 
Manchester  Corporation  Electricity  Department  for 
the  year  ended  March  31st  last  were  issued  on  Wed- 
nesday. Sales  of  current  produced  £467,194,  as  against 
£427,701  in  the  previous  year.  Hire  of  motors  and 
sundry  rents  yielded  £10,293,  as  against  £8,616.  Work- 
ing expenditure,  other  than  capital  charges,  absorbed 
£253,561 ;  the  corresponding  figure  in  1912  was  £215,895, 
the  difference  being  due  partly  to  additional  con- 
sumption of  coal,  expenses  of  new  business,  and  very 
largely  to  inflated  coal  prices,  beyond  the  .control  of 
the  corporation.  The  balance  thus  left,  amounting  to 
£223,926  (against  £220,422  in  1912),  was  appropriated 
as  follows:  Interest,  £07,745;  statutory  sinking  fund, 
and  voluntary  supplementation  thereof,  £127,850;  rate 
aid,  £24,500;  loss  on  India  3  per  cent  Stock,  £3,831. 
Tim  average  costs  of  production  work  out  at  1033d. 
per  unit  sold,  as  against  l-015d.  in  1912.  The  cost  of 
coal  over  the  year  was  12s.  4d.  per  ton,  as  against 
10s.  lOd.  in  the  year  before.  The  average  prices 
realised  in  pence  per  unit  sold  were  as  follows  :  I 
in  and  power,  1-085;  traction,  1-046;  all  supplies  to- 
g<  Mm  i  .    1-075. 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


XIV.— The  Local  Floods. 

Still  raining,  Kate?  What  weather,  eh?  Haven't 
bad  a  really  line  day  for  nearly  three  months  now. 
I  expect  the  floods  '11  be  out  again.  The  brook 
was  running  full  bore  and  over  when  I  left  the 
office  yesterday  and  it's  been  raining  hard  all  the 
night.  Sick  of  it  ?  Yes,  and  so  am  I.  Think  of 
what  it'll  mean  afterwards  !  Well,  I  mustn't  stop 
talking  here.  There'll  be  a  crowd  of  infuriated  rate- 
payers gathered  at  the  offices  already,  I'm  afraid. 
Good-bye — I'll  be  back  to  lunch  anyway.  Whew, 
it's  coming  down  in  sheets— shut  the  door  quickly, 
or  you'll  have  the  hall  flooded — good-bye.  Lor,  what 
a  lucky  thing  to  be  born  a  woman  !  Nice,  snug, 
comfortable   home — stop    in   when    you    like,    go    out 

when  you  like — no  business,  no  worries,  no  councils 

Eh,  what  ?  The  Drive  flooded  ?  Well,  of  course  it 
is — I  could  have  told  you  that.  Want  it  cleared  ? 
Yes,  I  daresay  you  do,  and  so  do  I.  Water  over 
your  ankles  ?  Yes,  and  it'll  be  over  your  knees 
and  up  to  your  waist  if  it  rains  much  longer. 


How  ever  can  1  help  the  flood  ?  I  don't  send  the 
rain.  Ought  to  have  the  town  properly  drained? 
A  pipe  to  carry  it  away  ?  Now,  really,  Mr.  Brank- 
some,  do  talk  a  little  sense.  Perhaps  you  aren't 
aware  that  the  Drive  and  the  streets  round  it  are 
only  about  a  couple  of  inches  above  the  level  of  the 
brook.  No,  I  thought  you  weren't.  And  as  all  the 
water  of  the  town  drains  to  the  brook  it  stands  to 
reason  that  when  the  brook's  running  about  five  feet 
deep  the  water  can't  get  away  and  floods  '11  result. 
A  nuisance  ?  Yes,  I'll  agree  to  that,  a  confounded 
nuisance,  and  something  stronger  if  you  like;  but 
you  mustn't  blame  me  or  the  council.  Lower  the 
bed  of  the  brook  ?  Oh,  yes,  that'd  be  a  simple 
matter.       And    then    we'd   have   a   go    at   the    river, 

and Laughing   at   you  ?     No   Mr.    Branksome,    I 

wouldn't  do  that;  but,  to  tell  the  truth,  these  floods 
get  on  my  nerves.  Don't  live  in  'em  ?  No,  I  don't, 
and  you  needn't  unless  you  like.  Bought  your 
house  ?  Then  take  my  advice  and  sell  it.  There'll 
be  such  an  awful  flood  some  day — and  very  soon 
if  the  weather  doesn't  moderate — as  '11  float  you  out 
of  bed.  No,  I  don't  want  to  frighten  you.  Off  ? 
Good-day — you'll  find  it  a  bit  dryer  in  town,  I 
hope. 

Phew,  that's  the  first  of  'em.  I  shall  be  having 
it  all  day.  I've  half  a  mind  to  go  to  town  myself 
and  get  out  of  it,  but  I  suppose  I  can't.  Morning, 
Mr.  Heald.  Nice  drop  o'  rain — do  a  lot  of  good.  The 
Drive  flooded  ?  Roads  under  water  ?  Well,  you  do 
surprise  me.  Why,  there  was  no  sign  of  it  last 
night.  Two  feet  deep  ?  Glad  you  told  me — I  must 
run  down  and  see  what  can  be  done.  Something 
ought  to  be  done  ?  You  never  spoke  a  truer  word, 
Mr.  Heald,  never.  But  you'll  excuse  me,  I  must 
get  on.  Yes,  yes,  certainly,  certainly.  Good-day  ! 
Hullo,  here  comes  old  Maiding.  Consequential  old 
idiot  !  Flooded,  Mr.  Maiding  ?  The  Drive  flooded  ? 
Good  heavens  !  Now,  I  really  thought  we  had 
stopped  all  that  sort  of  thing,  since  I  had  that 
eighteen-inch  pipe  relaid.  Very  unfortunate,  very. 
Got  wet,  did  you  ?  Over  the  tops  of  your  boots  ? 
Yes,    I    can    see    you're    wet    now.       Write    to    the 

papers  ?    A  rattling  good  idea,  Mr.  Maiding,  but 

What  do   you  pay   rates  for  ?       Well,   really,   that's 

hardly  for  me  to  say.    Of  course Demand  a  Local 

Government  Board  inquiry  ?  Excellent,  excellent, 
but  meanwhile  you  see— — 


I  ought  to  put  an  end  to  it  ?    I  ought  to  see  that 

the  town's  properly  drained  ?    I Now,  look  here, 

Mr.  Maiding,  between  you  and  me  you're  talking 
sheer  unadulterated  nonsense.    If  you  can  show  me 

how  to  make  water  run  uphill Not  for  you   to 

teach  me  my  duties  ?  Now  you're  getting  personal, 
Mr.  Maiding,  and  angry,  and  I  think  I'll  get  on. 
Hear  more  of  it  ?  Not  the  least  doubt  of  it.  I  can 
see  half-a-dozen  infuriated  ratepayers  already  barring 
my    path.     Talk   about   running   the   gauntlet  !    Now 


«  hiit  do  you  think  you're  doing  with  that  broom, 
Stevens  ?  Sweeping  away  the  flood,  I  suppose. 
Can't  you  see  that  the  gulleys  and  the  connections 
and  the  drains  are  all  choke  full  ?  What  can  you 
do  then  ?  Well,  it's  certain  you  can't  do  any  good 
here.  Go  up  to  the  Drive.  Get  some  planks  up  there 
and  see  if  you  can't  rig  up  a  temporary  crossing  or 
two.  Take  Smith  and  another  man  with  you  and 
if  you  see  Mr.  Gunn  send  him  down  to  me  at  once. 
Whatever  you  do,  look  as  though  you're  doing  some- 
thing. The  place  '11  be  like  a  hornet's  nest  before 
the   morning's  over. 


Thought  I  should  find  you  here,  Mr.  Climson, 
II  hat  a  day  !  Floods  ?  Heavens,  I've  been  stopped 
eleven  times  on  the  way  up  from  my  house.  What're 
we  going  to  do  ?  Don't  ask  me  that  now.  We  can 
do  nothing,  simply  nothing,  till  the  brook  goes 
down.  Oh,  the  lies  I've  been  telling  the  poor  rate- 
payers. What  lies  ?  Surely  you  don't  want  telling, 
Mr.  Climson.  You,  as  chairman  of  the  Highways 
Committee,  ought  to  know  all  about  it  by  now. 
What  do  I  mean  ?  Why,  that  the  floods  are  disgrace- 
ful— a  disgrace  to  the  town.  How  can  we  stop  them  ? 
Really,  Mr.  Climson,  your  memory  must  be  conve- 
niently treacherous.  Don't  you  remember  the  report 
I  submitted  four  years  ago  ?  The  cost  prohibitive  ? 
If  you  had  my  experience  with  the  ratepayers  every 
time  there's  a  flood,,  you  wouldn't  think  of  the  cost. 
Six  hundred  pounds — that  was  my  estimate — and  to 

save  that  paltry  sum It's  wrong,  Mr.  Climson, 

utterly  wrong,  and  what's  more  it's  not  fair  to  me. 
I've  a  reputation  to  sustain,  and  every  ratepayer 
looks  upon  me  as  an  incompetent  ass,  simply  because 
the  council  won't  adopt  my  report.  Oh,  yes,  it's 
all  very  well  for  you  to  talk.  You  haven't  to  meet 
the  ratepayers  and  put  up  with  their  sneers  and 
abuse.  What's  the  use  of  my  keeping  on  telling 
them  that  the  floods  can't  be  stopped  ?  They  know — 
at  least,  any  of  them  with  an  atom  of  intelligence 
know — that  they  can  be  stopped.  And  I  tell  you 
what,  Mr.  Climson,  they'll  have  to  be  stopped,  or 


Resign  ?  No,  I  don't  go  as  far  as  that,  but  you'll 
allow  it's  rough  on  me,  isn't  it  ?  What  was  my 
scheme  ?'  Why,  to  tap  the  brook  above  the  town 
and  carry  a  relief  drain  meeting  it  downstream, 
on  the  other  side  of  the  town.  Four  feet  concrete 
tubes  'd  be  enough.  This  would  relieve  the  portion 
of  the  brook  which  runs  in  a  culvert  under  the  shops 
in  the  High-street,  and  if  it  didn't  stop  the  floods 
entirely,  we  shouldn't  have  one  to  speak  of  in  ten 
years.  Bring  it  up  again  ?  Yes,  I'll  do  so  willingly; 
but  you  know  what  it  means.  As  long  as  the  floods 
are  on,  the  council  '11  be  in  favour  of  immediate 
action.  But  directly  the  floods  go — well,  their  enthu- 
siasm '11  go  too,  and  the  matter  '11  be  shelved  as 
it  has  been  off  and  on  for  the  last  four  years.  Of 
course,  there'll  be  an  outcry  at  the  expense.  There 
always  is.  But  surely  your  backs  are  broad  enough 
for  that.  Yes?  Excuse  me  a  moment,  Mr.  Climson. 
Who  ?  Colonel  Jubber  ?  What  does  he  want  ?  Oh, 
the  floods?  Yes,  show  him  in.  Now,  Mr.  Climson, 
you'll    have   a   good   chance    of    seeing    just   what    I 

have  to  put  up  with.    You 

#  *  *  # 

Good  morning,  Colonel  Jubber — sit  down.  This 
is  Mr.  Climson,  chairman  of  the  Highways  Com- 
mittee. Yes,  I  suppose  you've  met  him  before.  The 
Drive  flooded  ?  Do  you  hear  that,  Mr.  Climson  ? 
Obliged  for  the  information.  Colonel,  but — well, 
I've  already  had  notice  of  it.  Mr.  Climson  and 
I've  been  discussing  the  matter  and Time  some- 
thing was  done?  Precisely — Just  what  we  were 
saying.  And  is  anything  going  to  be  done  ?  Mr. 
Climson,  you  can  answer  that  best.  The  Colonel 
wants  to  know  if  anything  is  going  to  be  done. 
Now — at  once — immediately  ?  Well,  really  Colonel, 
you  must  be  reasonable,  you  must  have  just 
a  little  patience.  Patient  too  long  ?  Hum,  that's 
one  of  the  virtues  I  never  credited  you  with. 
Disgraceful?    Quite  so.    But  you  see  the  council  arc 
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scarcely     responsible     for     the     weather,     and     rain 

means    water,    and Palpable    to    the    meanest 

intelligence  ?  Well,  as  long  as  you  grasp  the  fact, 
that's  enough  for  me.  My  dear  sir,  do  you  think  I 
can  send  a  couple  of  men  to  sweep  the  water  away  ? 
It'll  have  to  wait  its  time,  and  subside  when  the 
brook  assumes  a  normal  level.  Wish  you  had  the 
charge  of  things  ?  Well,  I'm  sure  I  do.  You'd 
appreciate  my  feelings  at  the  present  moment  then. 
Had  to  motor  through  it  ?  That's  no  hardship, 
surely.  Think  of  the  poor  devils  who've  had  to 
wade  through  it  on  the  way  to  work.  Damages  ? 
Certainly ;  have  a  go  for  them.  I've  no  objection 
at  all,  if  you  care  to  throw  your  money  away.  Set 
of  ignoramuses  ?  That  again's  a  matter  for  Mr. 
Climson.  He's  one  of  the  council  anyway,  and  I'm 
not.    You  include  me  ? 

#  #  #  # 

Now,  look  here,  Colonel  Jubber,  I  don't  want  to 
be  rude,  and  if  Mr.  Climson  wasn't  here,  I  shouldn't 
be.  Your  name's  come  up  once  or  twice  before  the 
council  lately,  and  I'm  glad  you've  made  an  exhibi- 
tion of  yourself  now,  as  Mr.  Climson  can  report  as 
to  the  kind  of  man  you  are.  What  kind  of  a  man  ? 
Well,  that  was  an  unfortunate  expression  of  mine, 
and  I  retract  it.  What  do  I  mean  ?  Listen,  and  I'll 
try  to  explain.  I  was  surveyor  to  the  —  no,  I 
needn't  give  the  name — to  another  council,  let  me 
say,  some  years  ago.  On  that  council  we  had  a  very 
irascible  gentleman.  He  was  a  vain,  ignorant, 
blustering  numskull,  always  bullying  and  making 
the  lives  of  the  officers  a  miniature  hell.  One  day 
he  fell  foul  of  the  reporters,  and  the  editor  of  a 
certain  local  rag  remarked  that  "Councillor  Preeson 
hadn't  the  brains  of  an  ass."  There  was  the  very 
deuce  and  all  to  pay,  and  the  unfortunate  editor 
was  haled  before  the  council  at  the  next  meeting 
and  requested  to  apologise.  After  a  long  time,  he 
gave  a  promise  that  in  his  next  issue  he  would 
retract  the  statement.  He  did,  and  what  he  wrote 
was — "We  regret  that  in  our  last  issue  we  said  that 
Councillor  Preeson  had  not  the  brains  of  an  ass. 
We  humbly  apologise.  We  find  that  we  are  wrong. 
He  has."    Don't  see  the  point  P    I  never  thought  you 

would.    Mean   to  insult  you  ?    My   dear   Colonel 

Complain  to  the  council  ?  No  time  like  the  present. 
Enter  your  protest  to  Mr.  Climson.  I'm  sure  he'll 
be  pleased  to  convey  a  very  true  and  detailed  account 
of    the    conversation.        Eh  ?    No,    he'll    omit    that. 

Good-bye.  Colonel  Jub Now,  what  do  you  think 

of  him,  Mr.  Climson  ?  Have  the  relief  works  carried 
out?  Well,  if  that's  the  result  of  the  interview,  I 
shan't  grumble. 


THE  CONCRETE   INSTITUTE. 


Motor  Traffic  on  Kent  Roads It  was  announced  at 

the  Kent  County  Council  meeting  last  week  that, 
owing  to  the  excessive  motor  traffic,  the  expenditure 
on  the  main  roads  of  the  county  during  the  past  year 
had  been  £13,435  in  excess  of  the  estimate. 

Damages  Against  the  Liverpool  Corporation.— A  jury 
at  the  Liverpool  Court  of  Passage  have  awarded  £112 
damages  against  the  Liverpool  Corporation  in  respect 
of  an  accident  which  happened  to  an  elderly  man  who, 
on  Christmas  Eve,  recejived  injuries  by  tripping  over 
the  edge  of  a  refuge  placed  between  the  tram  lines 
in  Church-street,  one  of  the  city's  busiest  thorough- 
fares, for  the  protection  and  convenience  of  people 
crossing  the  street.  Legal  argument  was  reserved  on 
a  contention  set  up  by  the  corporation  that  the  Public 
Health  Amendment  Act  grants  them  immunity  from 
such  a  claim,  or  for  the  consequences  of  such  an 
accident. 

Chartered  Surveyors'  Coifing  Society.— By  kind  per- 
il]  o\   the  Purley  Downs  Golf  Club,  a  one-daj 
competition    will    be    held    on    that    club's    course    <>n 
Tune     17th.      The     stations     are     Purley 
(S.E.&C.Rly.  and  L.B. & S.CBly.).     Sanderstead  and 
Purley   Oaks   are   slightly   nearer,   being  each   about 
ten  minutes'  walk.    In  the  morning  a  bogey  compe- 
tition will  be  played  under  handicap  (optional  sweep, 
'.  prize,  kindly  presented  by  Mr.  8.  J.  Chester- 
ton,  will   be  given   lor  the   best  nett  return.    In  the 
afternoon   there   will    be   a   stroke   competition   under 
I  andicap  (op  eep,  2s.).    A  prize  will  be  pven 

for   th<-  7'oturn.    There   will   be    a   Limit  of 

handicap  of  eighteen  for  the  competitions.  Thei 
be  no  entrance  fee.  Members  of  the  society  will  be 
made  member-  of  the  course  for  the  day.  In  order 
to  facilitate  the  necessary  arrangemen 
who  intend  to  lie  presenl  for  either  the  whole  day  or 
any  part  of  the  day  are  requested  to  notify  -Mr.  Sydney 
A.  Smith,  22  Chancery-lane,  W.C.—  There  will  be  a 
rammer  week-end  meeting  at  Hythe  on  July  l 


ANNUAL    DINNER. 

The  third  annual  dinner  of  the  Concrete  Institute 
was  held  in  the  Crown  Room,  Connaught  Rooms,  on 
Thursday  evening,  the  22nd  inst.,  Mr.  E.  P.  Wells, 
J. p.  (president),  who  occupied  the  chair,  being  sup- 
ported among  others  by  the  following:  Mr.  R.  J. 
Thomas,  m.inst.c.e.  (president  Institution  of  Muni- 
cipal and  County  Engineers),  Mr.  Percy  B.  Tubbs, 
f.r.i.b.a.  (president  Society  of  Architects),  Mr.  Gerald 
C.  Horsley,  f.r.i.b.a.  (president  Architectural  Asso- 
ciation), Mr.  Frank  Latham  (president  Institution 
Municipal  Engineers),  Mr.  Henry  Riley  (president 
Quantity  Surveyors'  Association).  Mr.  Ernest  J. 
Brown  (president  Institute  of  Builders),  Mr.  H. 
Greville  Montgomery,  Mr.  Alexander  Ross  (vice- 
president  Institution  of  Civil  Engineers,  past  vice- 
president  Concrete  Institute),  Mr.  Leslie  H.  Robert- 
son, m.inst.c.e.  (secretary  of  the  Engineering 
Standards  Committee),  Mr.  W.  E.  Riley,  f.r.i.b.a., 
m.inst.c.e.  (superintending  architect  to  the  London 
County  Council),  Sir  Henry  Tanner,  cb.,  i.s.o., 
f.r.i.b.a.,  f.s.i.  (chairman  of  council,  Royal  Sanitary 
Institute,  past-president  Concrete  Institute),  Mr.  H. 
Percy  Boulnois,  m.inst.c.e.  (president  Institute  of 
Sanitary  Engineers,  vice-president  Concrete  Insti- 
tute), Mr.  John  Murray,  f.r.i.b.a.  (Crown  surveyor), 
and  Mr.  Henry  Tanner,  f.r.i.b.a.  (member  of 
council). 

After  the  submission  of  the  loyal  toasts  by  the 
chairman,  Mr.  R.  J.  Thomas  rose  to  propose  the 
toast  of  "  The  Concrete  Institute."  He  said  that  to 
those  of  them  who  had  not  specialised  in  this  mar- 
vellous product  of  the  present  century — reinforced 
concrete — it  was  indeed  gratifying  to  know  that  there 
was  a  Concrete  Institute  to  make  a  thorough  investi- 
gation of  the  properties  of  that  material.  To  the 
institution  of  which  he  had  the  honour  of  being 
president,  the  institute  had  already  been  of  con- 
siderable use  in  that  they  had  had  conferences  with 
one  of  their  committees  with  reference  to  the 
standardisation  of  certain  concrete  flags,  and  they 
had  been  able  to  obtain  advice  which  they  very  much 
appreciated.  He  found  from  the  annual  report  that 
the  institute  was  growing  rapidly,  and  that  they 
had  in  fact  attained  the  magical  four  figures  as  re- 
gards membership.  That  must  be  a  source  of  grati- 
fication to  them,  especially  as  he  understood  they 
had  been  in  existence  only  four  or  five  years.  He 
hoped  before  long  they  would  have  2,000  members. 
He  also  noticed  in  their  report  than  an  enormous 
amount  of  work  had  been  done  by  their  committees, 
and  the  body  he  represented  looked  forward  with 
great  pleasure  to  the  prospect  of  having  the  advice 
and  recommendations  of  their  two  committees  (the 
Practice  and  the  Science  Committees)  to  guide  them 
in  the  manipulation  of  reinforced  concrete.  They 
had  also  decided  to  start  examinations.  There  was 
no  possible  better  method  of  advancing  this  science 
than  by  encouraging  our  youth  to  submit  them- 
selves to  examination.  He  understood  the  com- 
mittees were  making  a  large  number  of  researches 
with  the  object  of  improving  their  knowledge  of  the 
mateiial  now  so  much  in  use.  It  had  been  said  that 
man  could  make  two  blades  of  grass  from  where  only 
one  grew  before,  and  he  had  heard  of  an  individual 
who  obtained  a  certain  amount  of  kudos  from  an 
invention  by  which  he  made  a  hen  lay  two  eggs 
in  tead  of  one.  By  means  of  an  ingenious  trap,  when 
the  hen  had  laid  her  egg  and  astonished  the  world 
with  her  cackling,  the  egg  disappeared  through  the 
trap.  The  dumbfounded  hen  proceeded  to  make 
another  monolith.  (Laughter.)  They  had  there  the 
doubling  capacity,  and  in  their  institution  they  were 
doubling,  trebling  and  quadrupling  materials  by 
their  scientific  application  of  reinforcing.  He  wished 
the  institute  every  success  and  advancement  and  the 
co-operation  which  was  essential  to  all  scientific 
institutions. 

The  President  (Mr.  E.  P.  Wells),  in  reply,  said 
he  hoped  that  in  the  future  the  Concrete  Institute 
would  justify  its  existence  as  much  as  it  already  had 
done  op  to  the  present,  time.  During  the  past  year 
they  had  had  a  very  busy  time  indeed.  Many  of  them 
\\<>nld  know  that  meetings  bad  been  held  fort  nightly , 
and  that  the  average  attendance  had  been  60  per 
cent  greater  than  in  the  previous  session.  The 
lectures  given  by  the  indefatigable  secretary  at  the 
end  of  last  year  were  exceptionally  well  attended, 
the    average    attendance   being    100    at   each    lecture. 
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They  were  thoroughly  appreciated,  and  an  enormous 
amount  of  instruction  was  given.  Last  year  when  he 
was  addressing  them  lie  stated  that  he  hoped  that 
this  year  they  would  have  a  membership  of  1,000, 
and  it  was  only  two  short,  of  that  number.  He  hoped 
that  before  the  next  council  meeting  they  would  be 
in  the  position  of  saying  that  they  had  l.OtK)  ordinary 
members,  though  if  they  added  the  sixteen  honorary 
members  they  appointed  a  short  time  ago,  they 
actually  had  a  membership  of  all  classes  now  of 
1,014.  They  would  see  from  the  report  of  expendi- 
ture that,  although  their  finances  were  in  a  very 
healthy  condition  at  the  end  of  the  year,  they  had 
not  a  great  amount  of  money.  Owing  to  the  cost  of 
printing  and  postage,  it  was  proposed  when  the  total 
membership  reached  1,000  to  impose  an  entrance  fee 
and  to  raise  the  subscription  of  members  to  two 
guineas.  That  must  be  done  if  they  were  to  carry 
on  experimental  work,  because  they  had  not,  at 
present,  the  money  to  do  anything  whatever  in  that 
directum.  During  the  past  year  they  had  gone 
beyond  the  subjects  of  reinforced  and  plain  concrete, 
and  had  had  papers  on  other  subjects  in  structural 
engineering,  and  they  hoped  that  a  great  future  lay 
before  them. 

Mr.  F.  E.  Wentwortu-Sheilds,  in  proposing  the 
toast  of  "The  Visitors,"  observed  that  it  had  often 
struck  him  as  curious  that,  although  the  profession 
of  engineering  was  so  old,  the  societies  which  repre- 
sented it  were  so  young.  But  if  their  societies  were 
new  and  young,  at  all  events  they  had  virtues  of 
youth.  They  were  certainly  very  vigorous,  and  their 
own  Concrete  Institute  was  no  exception  to  that  rule. 

Mr.  Grevili.k  Montgomery  briefly  replied  to  the 
toast. 

"The  Health  of  the  Chairman"  was  afterwards 
proposed   by   Mr.   E.   FiaN'DER   Etcheli.s. 

ANNUAL    REPORT    OF    COUNCIL. 

The  annual  report  of  the  council  of  the  Concrete 
Institute,  presented  at  the  fourth  annual  general 
meeting  on  the  22nd  inst.,  mentions  that  the  Science 
Committee,  who  have  already  drawn  up  a  standard 
notation  for  calculations  for  reinforced  concrete,  have 
the  following  further  matters  under  consideration: 
(L)  The  standardisation  of  attachments  and  joints  in 
reinforced  concrete;  (2)  the  adhesion  of  and  friction 
between  -concrete  and  steel;  (3)  reinforced-concrete 
piles;  (4)  the  effect  of  sewage  upon  concrete;  <T>)  the 
effect  of  oils  and  fats  on  concrete. 

The  Joint  Committee  on  Loads  on  Highway  Bridges, 
the  report  states,  have  yet  to  issue  their  report  follow- 
ing the  inquiries  they  have  been  making  among 
municipal  authorities  and  others  respecting  the  loads 
that  have  to  he  sustained  by  bridges  in  various  parts 
of  the  country. 

It  is  reported  that  the  Investigation  Committee 
have  been  in  communication  with  the  Local  Govern- 
ment Board  respecting  the  periods  granted  by  the 
board  for  the  repayment  of  loans  for  works  of  rein- 
forced-concrete construction.  The  board  have  fixed 
no  single  period;  each  case  is  dealt  with  on  its  merits, 
having  regard  to  the  purpose  of  the  work  and  its 
position.  Generally  speaking,  however,  the  follow- 
ing terms  are  taken  as  a  basis  in  calculating  the 
periods  to  be  allowed  in  respect  of  the  more  common 
terms  of  ferro-concrete  construction:  — 

Bridges  with    flat    superstructure  properly   pro-~i 
tected   by  a  layer    of   asphalt   or   other    suitable  £  10  years, 
material.    Reservoirs  and  tanks  containing  liquid.     ) 

Arched  bridges  protected  from  moisture  by  a  layer ) 
of  asphalt  or  other  suitable  material.      Chimney  j  15  years, 
shafts.    Tubes.  ' 

Floors  of  building  subject  mostly  to  dead  loads  f 
and  properly  protected  from  electric  currents  and  >  30  years, 
damp.  ) 

The  Reinforced-concrete  Practice  Standing  Com- 
mittee, who  have  already  drafted  reports  on  the  sur- 
face treatment  of  concrete  and  cracks  in  concrete, 
have  the  following  matters  under  consideration:  (1) 
The  standardisation  of  methods  of  taking  off  quan- 
tities for  and  measuring  up  variations  in  reinforced 
concrete ;  (2)  advice  to  clerks  of  works,  inspectors  and 
foremen  as  to  methods  of  executing  properly  concrete 
and  reinforced-concrete  work,  and  of  preventing  de- 
fects and  failures ;  (3)  regulations,  recommendations 
of  joint  committees,  and  various  methods  of  calcula- 
tion with  respect  to  the  design  of  reinforced  con- 
crete and  the  like ;  (4)  forms  and  centering  for  rein- 
forced-concrete work ;  (5)  standard  concrete  mixtures 
for  general  purposes;  (6)  the  use  of  cinder,  ash,  clinker 
and  breeze  in  concrete ;  (7)  means  of  keeping  reinforce- 
ments   in    place  when    concreting;    (8)    methods    of 


making   concrete    watertight     and    of    waterproofing 
concrete. 

The  following  matters  are  having  the  attention  of 
the  Tests  Standing  Committee:  (l)  The  effect  upon 
steel  of  the  presence  of  sulphur  in  aggregates;  (2)  the 
grading  of  aggregates;  (3)  the  expansion  and  deteriora- 
tion of  concrete  due  to  changes  of  atmospheric  tem- 
perature; (4)  the  effect  of  the  use  of  sodium  silicate 
on  the  surface  of  concrete  as  affecting  reinforced 
metal  ;  (5)  the  erratic  results  obtained  by  the  Vicat 
needle  in  ascertaining  the  initial  setting  time  of 
cement;  (G)  the  collection  of  data  regarding  the  elastic 
moduli  of  concrete  for  stresses  within  working  limits. 


SOME  REGENT  PUBLICATIONS. 


Tin,  Feeld  Engineer's  Handbook.  By  G.  Carveth 
Wells,  a.c.g.i.,  and  Arundel  S.  Clay,  b.sc,  a.c.g.i. 
Price  7s.   6d.    nett.      London  :  Edward  Arnold. 

The  undoubted  usefulness  of  this  little  book  to  all 
who  may  be  engaged  in  the  practical  operations  of 
surveying  or  in  setting  out  engineering  works  is 
eidianced  by  its  convenient  size  for  the  coat  pocket. 
Commencing  witli  a  brief  description  of  the  principal 
surveying  instruments  and  an  account  of  their  uses 
and  adjustments,  the  authors  proceed  to  discuss  each 
of  the  principal  operations  which  the  field  engineer 
is  likely  to  be  called  upon  to  perforin.  This  has 
been  done  in  an  exceptionally  clear .  and  practical 
manner.  The  subjects  of  chain  surveying  and  levelling 
are  dealt  with  shortly,  and  the  description  of  the 
"  collimation  "  method  of  booking  and  reducing  levels 
(which  is  unquestionably  the  most  useful  method  in 
setting  out  works)  is  very  lucid,  as  is  also  the  chapter 
on  Traverse  Surveying.  A  separate  chapter  is  devoted 
to  the  Simple  Curve,  and  a  good  explanation  is  given 
of  the  "  degree  of  curve  "  system  of  surveying.  The 
subjects  of  Radway  Surveying,  Location,  and  Radway 
Construction  are  next  dealt  with,  being  followed  by 
an  excellent  chapter  on  Tacheometry,  descriptive  of 
both  field  and  office  work.  The  book  concludes  with 
chapters  on  the  methods  of  determining  latitude, 
azimuth,  and  time.  Comparing  the  subject-matter 
of  the  present  work  with  that  of  several  well-known 
books  on  surveying,  one  is  struck  witli  the  fact  that 
most  of  the  latter  contain  comparatively  little  informa- 
tion upon  many  points  which  very  closely  affect  the 
work  of  the  field  engineer.  In  our  opinion,  even 
considering  the  present-day  multiplication  of  technical 
literature,  there  is  plenty  of  room  for  a  work  of  this 
kind,  and  as  a  handbook  (not  professing  to  be  an 
exhaustive  treatise)  we  have  no  hesitation  in  recom- 
mending it  as  a  useful  addition  to  the  actual 
impedimenta  of  the  engineer  engaged  in  practical 
surveying  work. 


One  of  the  most,  interesting  of  the  articles  in  the 
May-June  number  of  the  "Professional  Memoirs  of 
the  Corps  of  Engineers,  United  States  Army,  and 
Engineer  Department-  at  Large,"  is  that  on  "The 
Effect  of  Storms  on  Tidal  Levels  and  Minor  Irregu- 
larities in  Tidal  Curves,"  by  Colonel  F.  V.  Abbott. 
The  author  points  out  that,  contrary  to  what  is  often 
assumed,  the  reduction  of  marine  soundings  in  the 
offing  with  a  tide  gauge  near  the  shore  may  really 
need  the  same  kind  of  time  allowance  as  that  which 
is  made  in  the  case  of  an  estuary.  It  may  be  ob- 
served that  in  English  home  waters  neglect  of  such 
a  consideration  would  be  very  serious,  and  the 
strength  and  size  of  the  tidal  currents  which  sweep 
our  coasts  produce  effects  which  are  recognised  alike 
by  the  seaman  and  the  longshoreman.  It  is  no  doubt 
the  case,  however,  that  on  the  coasts  of  the  United 
States  the  surface  slopes  of  the  sea  in  the  offing  are 
so  much  less  pronounced  that  the  points  to  which 
Colonel  Abbott  draws  attention  are  not  generally 
recognised  as  of  importance  in  that  country.  The 
article  is  illustrated  with  storm  record  diagrams  show- 
ing the  tides,  winds  and  barometer  readings  during 
the  great  storms  at  Wingah  Bay  in  September,  1894, 
at  Charlestown  in  the  same  storm,  and  at  Boston, 
Massachusetts,  in  1909.  Municipal  engineers  in 
charge  of  shore  works  will  find  these  records  of  in- 
terest, and  the  attention  of  harbour  engineers  may  be 
directed  to  another  article  on  "  Tidal  Movements  in 
East  River,  New  York,"  by  Colonel  W.  M.  Black. 

*  Any  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on   receipt  of  published  price. 
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practice  of  engineers,  and  surveyors  to  local  authorities.  Queries  Iwfw* 
jhould  fce'  written  /cgihly  on  foolscap  paper,  one  side  only)  should  oe 
.ddTessed  to  "The  Laic  Editor,"  at  the  office  of  The  Surveyor, 
accom.Mincd  by  the  writer's  name  and  address,  out  correspondents 
vho   do   not   wish    their    names    to  b«  published  should  also  furnish,  a 


QUEKIES  AND  EEPLIES. 
In  order  to  avoid  confusion  querists  are  requested  to  use 
distinctive   words   as   noms   de  plume.     The    letter   X,   com- 
binations  such   as   X.Y.Z.,   and   words  such   as   "engineer" 
and  "surveyor,"  should  never  oe  used. 


Water  Supply.— "  Stocidus "  writes:  My  council 
have  at  present  under  consideration  the  question  of 
the  water  supply  to  a  row  of  some  fifty  houses 
within  its  area.  The  water  is  not  laid  into  each 
house,  the  occupiers  having  to  take  their  supply 
from  a  well  which  is  distant  some  75  yds.  from  the 
nearest  of  the  houses  and  some  250  yds.  from  the 
farthest.  The  water  in  the  well  has  been  submitted 
to  analysis,  and  no  serious  fault  can  be  found  with 
its  condition.  The  council,  being  of  opinion  that  the 
houses  are  not  provided  with  a  proper  supply  of 
water,  have  requested  the  owners  (without  serving 
lormal  notice)  to  provide  the  houses  with  such  a 
supply.  Nothing,  however,  has  been  done  in  the 
matter.  The  nearest  water  main  from  which  a  con- 
nection can  be  taken  is  situate  approximately  J  mile 
Irom  the  houses.  The  council  consider  that  a  supply 
of  water  can  be  furnished  to  each  house  at  a  cost  not 
exceeding  2d.  per  week,  as  provided  in  sec.  62  of 
the  Public  Health  Act,  1875.  I  shall  be  obliged  if 
you  can  give  your  opinion  upon  the  following  points : 
(1)  Are  the  houses  in  question  provided  with  a  proper 
supply  of  water  within  the  meaning  of  sec.  62  of  the 
Public  Health  Act  of  1875  ?  (2)  If  not,  can  the 
council  compel  the  owners  to  bear  the  whole  ex- 
pense of  bringing  such  a  supply  from  the  nearest 
water  main  and  laying  it  into  each  house  ?  If  it  is 
considered  that  the  nearest  main  is  not  within 
reasonable  distance  of  the  houses,  how  near  should 
the  main  be  carried  to  bring  it  within  such  distance  ? 
(3)  Can  the  houses,  with  their  present  supply  of 
water,  be  regarded  as  defective  from  a  sanitary 
standpoint  to  enable  a  closing  order  to  be  made  in 
reference  to  it  ? 

(1)  I  am  not  aware  of  any  reported  case  as  to  what 
constitutes  a  proper  supply  of  water  within  the  meaning 
of  this  section.  Under  the  Public  Health  (Water)  Act,  1878, 
the  supply  is  required  to  be  "  within  a  reasonable  distance," 
and  the  Local  Government  Board  have  expressed  the  opinion 
that  in  determining  what  distance  is  to  be  considered 
reasonable  regard  must  be  had  to  the  labour  involved  in 
carrying  water,  and  the  injurious  effects  likely  to  arise 
if,  to  avoid  this  labour,  the  water  used  is  stinted.  Nothing 
is  said  about  distance  in  the  Act  of  1875,  and  apparently 
it  is  left  to  the  authority  to  determine,  on  the  report  of 
their  surveyor,  whether  the  house  is  without  a  proper 
supply.  (2)  This  would  appear  to  be  so,  subject  to  the 
owner's  right  of  appeal  to  the  Local  Government  Board.  See 
IFest  Lancashire  Rural  Council  v.  Ogilvy  (63  J. P.,  166). 
(3)  If,  on  the  representation  of  their  medical  or  other 
officer,  or  other  information  given,  it  appears  to  the 
authority  that  the  houses  are  in  a  state  so  dangerous 
or  injurious  to  health  as  to  be  unfit  for  human  habitation, 
closing  orders  can  be  made  under  sec.  17  of  the  Housing, 
4c.,  Act,  1909.  But  the  owner  has  a  right  of  appeal  to  the 
Local  Government  Board. 


Stopcock  Boxes  in  Streets. — "Hydrant"  writes: 
A  question  has  recently  arisen  in  this  district  as  to 
Die  liability  of  the  local  water  company  to  raise  or 
lower  their  valve  or  stopcock  boxes  on  the  public 
highways.  They  (the  company)  contend  that  under 
.-ec.  153  of  the  Public  Health  Act,  1875,  the  expense 
connected  with  such  alteration  shall  be  paid  by  the 
urban  authority,  or  that  the  urban  authority  may 
themselves  make  the  alteration  required;  but  I  am 
advised  that  where  a  company  for  their  own  profit 
make  use  of  the  road  for  laying  their  mains,  paying 
nothing  for  the  privilege,  their  rights  are  subservient 
to  the  rights  of  the  highway  authority,  who  are  under 
..n  obligation  to  maintain  the  road  for  the  benefit 
of  the  public,  and  this  is  so,  notwithstanding  that 
the  mains  have  been  laid  under  statutory  powers. 
Who  is  correct  P 

This  section  provides  that  where  for  any  purpose  of  the 
Art  ;i  rj  urban  authority  deem  it  necessary  to  raise,  sink, 
or  otherwise  alter  the  situation  of  any  water  or  gas  pipes, 
mains,  pint's  or  other  waterworks  or  gasworks  laid  in  or 
under  any  street,  they  may  give  notice  to  the  owners  to 
•nake  the  alteration  at  the  expense  of  the  authority,  and 
i!  racb  notice  is  not  complied  with  the  authority  may  them- 
selves make  the  alteration.  It  has  been  held  that  the 
power  to  break  up  streets  and  lay  pipes,  &c,  given  to  water 


"nom  de  plume."  Inhere  necessary,  copies  of  local  Acts  or  documents 
re/erred  to  should  be  enclosed.  All  explanatory  diagram*  must  be 
drawn  and  lettered  In  BLACK  Ink  only,  and  in  such  style  as 
to  be  fit  for  direct  reproduction  —  i.e.,  without  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  «»  cannot 
undertake  to   reply  to   Queries. 


companies  by  sec.  28  of  the  Waterworks  Clauses  Act,  1847, 
extends  to  covers  or  guard-boxes  to  protect  stop-valves,  such 
covers  or  guard-boxes  not  creating  a  nuisance  or  being 
inconsistent  with  the  substantial  reinstatement  of  the  pave- 
ment (East  London  Waterworks  Company  v.  Si.  Matthew, 
Bethnal  Green,  17  Q.B.D.,  475).  I  think,  therefore,  that  such 
covers  would  be  held  to  be  included  in  the  works  to  which 
sec.  153  is  applicable.  It  is  to  be  noted,  however,  that  the 
authority  are  not  bound,  under  this  section,  to  alter  the 
position  of  pipes,  &c,  for  the  benefit  of  the  water  company 
(Southwark  and  Vauxliall  Water  Company  v.  Wandsworth 
Board  of  Works,  1898,  2  Ch.,  603).  But  when  the  authority 
wish  to  make  the  alteration  for  their  own  purposes  it  would 
appear  that  the  section  applies. 


,Sewering  Street. — "Interested"  writes:  Where 
an  owner  builds,  forms  a  passage,  and  lays  a  drain 
or  sewer,  as  required  by  a  corporation,  has  an  ad- 
joining owner  the  right  (without  payment)  to  make 
use  of  the  passage  and  connect  up  to  the  drain  or 
sewer,  and  can  the  corporation  confer  such  a  right, 
and  can  the  owner  compel  the  corporation  to  put 
such  drain  or  sewer  under  notice  and  charge  on  the 
adjoining  owners  according  to  frontage  ? 

I  can  see  nothing  in  the  by-laws,  or  in  the  regulations  con- 
tained in  the  extracts  from  local  Acts  and  provisional 
orders  accompanying  this  query,  authorising  the  cor- 
poration to  require  the  owner  of  these  proposed  buildings 
to  construct  a  sewer  in  the  passage.  And  in  my  opinion 
they  cannot  enforce  this  requirement.  See  Regina  v.  Tyne- 
mouth  Rural  District  Council  (189G  2  Q.B.,  451).  Under 
sec.  24  of  the  local  Act  of  1847  (page  47  of  the  regulations), 
and  sec.  15  of  the  Public  Health  Act,  1875,  it  is  their  duty 
to  construct  all  necessary  sewers.  This  duty  can  be  fulfilled 
as  regards  new  streets  by  exercising  the  powers  conferred 
by  sec.  109  of  the  local  Act  of  1853  (page  13  of  the  regu- 
lations), by  sec.  20  of  the  local  Act  of  1875  (page  45),  and 
by  sec.  150  of  the  Public  Health  Act,  1875.  The  passage 
would  appear  to  be  a  "  street."  See  the  definitions,  page 
61.  It  is  certainly  a  street  within  the  Public  Health  Act. 
The  sewer  when  constructed  (whether  by  the  owner  or  by 
the  corporation)  will  vest  iu  the  latter,  under  sec.  13  of  the 
last-mentioned  Act,  sec.  22  of  the  local  Act  of  1847  (page 
43).  And  under  sec.  21  of  the  Public  Health  Act  the  owners 
of  any  other  premises  in  the  district  will  be  entitled  to 
connect  their  drains  with  the  sewer.  If,  however,  the 
owner  does  himself  construct  the  sewer  he  cannot  then 
compel  the  corporation  to  charge  the  other  adjoining 
owners  with  part  of  the  cost  of  its  construction,  nor  would 
the  corporation  have  power  to  do  so. 


Volume  of  Sewage  peom  Factory. — "  Sewage " 
writes :  I  shall  be  greatly  obliged  by  an  expression 
of  your  opinion  upon  the  following  points:  In  a  small 
town  a  fellmonger  has  had  a  boring  sunk  on  his  pre- 
mises. The  water  rises  in  considerable  volume  above 
the  surface  of  the  ground,  and  is  turned  direct  into 
the  tanks  required  in  the  works,  and  passes  thence 
into  the  public  sewer  at  the  rate  of  approximately 
40,000  gallons  per  diem,  (a)  Has  the  firm  the  right 
to  call  upon  the  local  authority  to  take  so  large  a 
volume,  and  (b)  could  the  local  authority  sustain  the 
re  hi  sal  to  take  it  ? 

Under  sec.  7  of  the  Rivers  Pollution  Prevention  Act,  1876, 
the  local  authority  are  bound  to  give  facilities  for  enabling 
manufacturers  to  carry  the  liquids  from  their  factories 
or  manufacturing  processes  into  the  sewers,  except  where 
such  liquids  would  prejudicially  affect  the  sewers  or  the 
disposal  by  sale  for  application  to  land  or  otherwise  of  the 
sewage,  or  which  would  be  injurious  from  a  sanitary 
point  of  view;  or  where  the  sewers  are  only  sufficient  for 
the  requirements  of  the  district,  or  where  such  facilities 
would  interfere  with  any  Order  of  any  Court  of  competent 
jurisdiction  respecting  the  sewage  of  such  authority.  It 
would  appear  that  the  authority  have  some  discretion 
in  the  matter,  and  are  justified  in  requiring  some  payment 
for  the  facility,  and  in  imposing  conditions  and  regulations 
as  to  the  communications  to  be  made  with  the  sewers  (see 
"  The  Law  Relating  to  Sewers  and  Drains,"  by  Macmorran 
and  Willis,  page  575).  Subject  to  this,  I  think  the  local 
authority  are  hound  to  take  the  effluent,  unless  excused 
by  reason  of  the  application  of  one  of  the  exceptions 
mentioned  in  the  section. 


Highway:  Cutting  Sods  from  Waste.— "J.  A.  N." 
writes:  I  shall  be  pleased  to  learn  through  your  law 
column  whether  the  surveyor  to  an  urban  district 
council  has  authority  to  give  persons  permission  to 
cut  sods  from  the  waste  land  on  the  sides  of  highways 
for  the  purposes  of  making  lawns,  &c. 

If  the  highways  in  question  are  repairable  by  the 
inhabitants  at  large,  they  and  the  materials  thereof  are 
vested  in  the  urban  district  council.  The  council  can 
certainly  let  the  right  of  pasturage  on  the  waste  (Cm  ,  rdale 
v.  Charlton,  4  Q.B.D.,  104).  And  although  1  cannot  find  that 
it  has  ever  been  decided  that  they  can  give  permission  for 
sods   to   be   cut,    I    think,    upon    the   analogy   of    the   above 
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case,  they  would  have  power  to  do  so.  As  to  highways  not 
repairable  by  the  inhabitants  at  large,  the  herbage  would, 
presumably,  belong  to  the  owners  of  the  adjoining  lands, 
and  in  that  event  the  council  could  not  deal  with  it. 


CORRESPONDENCE. 

For  every  ill  beneath  the  sun 
Ther'e  is  some  remedy  or  none  ; 
Jf  there  be  one,  resolve  to  find  it ; 
//  not,  submit,  and  never  mind  it. 
—  Anon. 


re  a  1843. 


CREMATION   AND   PREMATURE  BURIAL. 

To  the  Editor  of  The  Surveyor. 

Sir, — The  allusion  to  "  Cremation  in  Great  Britain  " 
in  your  instructive  journal  of  May  16th  prompts  me 
to  remark  that,  although  the  regulations  of  the  various 
cremation  societies  for  medical  inspection  of  persons 
supposed  to  be  dead  are,  to  a  great  extent,  a  pre- 
vention of  the  burial  or  cremation  of  people  in  a  con- 
dition of  trance,  catalepsy,  and  other  forms  of  sus- 
pended animation,  the  security  thus  afforded  is  by 
no  means  absolute.  .  .  . 

It  is  quite  evident  that  cases  of  suspension  of  life 
occur  in  which  no  array  of  medical  talent,  or  any 
tests  that  may  apply,  can  detect  the  presence  or 
absence  of  life,  and  it  cannot  be  too  strongly  ure-jd 
that  putrefactive  decomposition  is  the  only  really 
unequivocal  proof  of  death.  This  is  the  mature 
opinion  of  all  medical  authorities  who  have  carefully 
investigated  this  painful  but  highly  important  sub- 
ject; and  yet  decomposition  is  not  often  waited  for 
before  burial,  cremation  or  embalming  takes  place. 
To  those  of  your  readers  who  are  interested  in  the 
prevention  of  interment  alive  I  should  be  happy  to 
send  literature  on  the  question  free  on  receipt  of  an 
envelope,  stamped  and  addressed. — Yours,  Ac, 


Jas.  R.  Williamson. 


100  Chedington-road, 
Upper  Edmonton,  N. 
May  20,  1913. 


Town  Planning  at  Bridlington — On  Wednesday  it 
was  resolved  by  the  Bridlington  Town  Council  to 
apply  to  the  Local  Government  Board  for  authority 
to  prepare  a  town  planning  scheme.  Alderman  Main- 
prize  protested  against  provision  being  made  in  the 
scheme  for  the  construction  of  a  marine  drive  from 
the  north  boundary  of  the  borough  to  Dane's  Dyke 
— a  scheme  which,  he  said,  would  mean,  along  with 
the  construction  of  a  sea  wall,  an  expenditure  of 
£150.000. 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 


The  Editor  invites  the  co-operation  of  Sdbvkiok  re 
to  making  the  information  given  under  thi*  head 
accural*  as    possible. 


rs  with  a  view 
complete    an  J 


INQUIRIES  HELD. 

Bangor  (Co.  Down)  U.D.C.  (May  20th.  Mr.  P.  C. 
Cowan,). — £500  for  carrying  out  street  improvements, 
and  £11,360  for  installing  a  system  of  vertical  retorts 
at  the  gasworks. — It  was  stated  that  the  £500  applied 
for  for  street  improvements  was  for  the  widening  of 
an  important  thoroughfare  known  as  Bingham-street, 
in  connection  with  which  the  council  proposed  to  pay 
£250  for  the  purchase  of  property.  In  the  matter  of 
the  proposed  loan  for  the  gasworks,  Mr.  J.  D.  Smith, 
manager  of  the  corporation  gasworks  in  Belfast,  gave 
expert  evidence,  and  spoke  as  to  the  suitability  of 
the  Glover-West  system  of  vertical  retorts  for  a  town 
like  Bangor.  He  mentioned  that  the  system  had 
been  installed  in  Belfast,  and  had  given  entire  satis- 
faction. 

Birmingham  T.C.  (May  21st.  Mr.  M.  K.  North).— 
£13,682  in  respect  of  the  proposed  widening  of  Wheel- 
wright-road, Erdington-lane,  and  Cotterill's-lane,  and 
for  works  of  paving  in  Hagley-road. — Mr.  H.  E. 
Stilgoe,  the  city  surveyor,  explained  the  details  of 
the  scheme,  and  the  town  clerk  made  the  customary 
statement  with  respect  to  the  legal  and  financial 
bearings  of  the  proposed  works. 

Brighouse  T.C.  (May  20th.  Mr.  P.  M.  Cros- 
thwaite). — £18,500  for  works  of  sewage  disposal,  £1,140 
for  a  pleasure  ground,  £1,560  for  the  purchase  of  pro- 
perty in  Briggate  and  Bridge  End  for  street  improve- 
ments, and  £1,540  for  paving  in  Mill-lane. — With 
respect  to  the  proposed  loan  for  sewerage,  it  was 
explained  that  the  additional  scheme  was  practically 
forced  upon  the  corporation  by  the  Local  Government 
Board.  The  corporation  were  notified  that  the  land 
nitration  area  was  only  capable  of  dealing  efficiently 
with  about  one-third  of  the  dry-weather  flow.  Mr. 
S.  S.  Haywood,  borough  surveyor,  submitted  the 
plans  and  detailed  the  proposed  new  works.  Evi- 
dence was  also  given  with  respect  to  the  other  pro- 
jected works. 

Brixham  U.D.C.  (May  27th.  Mr.  R.  H.  Bicknell). 
— £2,750  for  street  improvement  purposes. — The 
clerk,  Mr.  J.  L.  Arlidge,  explained  that  the  works  for 
which,  sanction  was  applied  might  be  summarised : 
Main  roads  £903,  other  roads  £1,691,  contingencies 
£155.  In  the  course  of  further  evidence  he  stated 
that  the  thoroughfares  known  as  Meads-lane  and 
Nelson-road,  which  were  not  highways,  repairable  by 
the  inhabitants  at  large,  but  in  each  of  which  certain 
road  works  had  been  done  by  the  owners,  would  pro- 
bably be  taken  over  by  the  council.  These  were  not 
new  streets  in  the  strict  sense  of  the  word,  the  former 
being  an  old  lane  now  widened,  and  the  latter  an 
awarded  road  fronting  a  recreation  ground  belonging 
to  the  council.  The  inspector  asked  why  the  roads 
should  not  be  taken  over  at  once,  pointing  out  that  no 
money  would  be  granted  unless  this  were  done.  On 
it  being  suggested  that  new  property  should  be  con- 
sidered the  inspector  said  he  did  not  think  that 
because  there  was  new  property  the  council  should 
immediately  take  over  the  road.  The  abutting  owners 
should  put  the  road  in  a  thorough  state  of  repair, 
and  after  that  the  authority  should  take  it  over.  It 
was  quite  right  that  the  council  should  lay  such  drains 
as  were  necessary  at  their  own  cost.  He  doubted 
very  much  whether  it  was  a  wise  policy  to  do  the 
work  in  streets  other  than  public  highways.  It  might 
be  that  some  day  they  would  not  want  to  do  such 
work,  and  it  would  be  very  difficult  to  refuse,  having 
regard  to  what  they  had  done  previously.  The  clerk 
remarked  that  this  was  the  argument  he  had  placed 
before  the  council.  Continuing,  he  asked  that  the 
loan  should  be  for  a  period  of  twenty  years,  but  the 
inspector  said  he  did  not  think  that  would  be  allowed  ; 
they  would  get  only  what  was  usual  in  other  parts 
of  the  country.  Engineering  details  of  the  proposed 
works  were  given  by  the  surveyor,  Mr.  J.  Silley. 

Calne  T.C.  (May  15th.  Mr.  M.  K.  North).— £500 
for  the  purpose  of  paving  Church-street,  New-road, 
Kingsbury-street,  High-street,  and  the  Strand. — The 
borough  surveyor,  Mr.  G.  Drewett,  said  that  to  his 
knowledge  neither  the  paving,  channelling,  nor 
kerbing  had  been  renewed  for  twenty-nine  years. 

Hartshorn  and  Seals  R.D.C.  (May  16th.  Major 
C.  E.  Norton,  r.e.). — £2,200  for  works  of  water  supply 
for  the  parish  of  Ticknall. — Mr.  G.  Farmer,  clerk  to 
the    council,   explained    that   the    present   supply    of 
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water  was  derived  from  surface  wells,  many  of  which 
had  been  condemned,  and  the  Local  Government 
Board  had.  for  some  considerable  time,  been  inquir- 
ing what  steps  the  council  proposed  to  take  to  pro- 
vide the  village  with  a  wholesome  supply  of  water. 
After  having  obtained  the  general  statistics  of  the 
pariah,  the  inspector  went  into  the  plans  and  details 
with  the  engineer  and  surveyor  (Mr.  N.  F.  Spence). 
lie  intimated  that  the  mains  should  he  extended  to 
supply  some  eighteen  houses  to  which  the  council 
had  not  proposed  to  lay  them  at  present.  On  the 
inquiry  heing  closed  the  inspector  visited  the  sites 
of  the  several  works. 

Horsham  U.D.C.  (May  16th.  Mr.  T.  C.  Ekin).— 
£2,000  for  the  provision  of  a  refuse  destructor  at  the 
electricity  works.— The  clerk,  Mr.  S.  Mitchell,  ex- 
plained that  the  estimated  cost  of  the  proposed 
scheme  was  as  follows:  Destructor  furnace,  £1,450; 
extension  of  boiler-houses,  £264;  retaining  wall,  £17; 
architect's  fees  and  sundries,  £28;  mechanical  hop- 
per, £122;  incidentals,  £118.  The  amount  allowed 
for  incidentals  included  the  cost  of  an  air  shaft, 
which  was  not  included  in  the  provisional  contracts 
entered  into.  Mr.  John  B.  Morgan,  a.m. i.e. to.,  the 
electrical  engineer,  said  the  makers  of  the  destructor 
guaranteed  Lj  lb.  of  steam  to  1  lb.  of  refuse  destroyed 
on  a  steam  consumption,  or  about  84  units  per  ton. 
The  two  cells,  jointly,  would  hum  1  ton  per  hour 
easily.  He  estimated  the  value  of  the  refuse  at 
V.433  per  annum. 

Mansfield  T.C.  (May  15th.  Major  C.  E.  Norton).— 
£3,100  for  a  sewerage  and  sewage  disposal  scheme 
for  Rainsworth.— The  town  clerk  (Mr.  J.  H.  White) 
stated  that  owing  to  the  sinking  of  the  new  Rufford 
Colliery  a  number  of  houses  had  already  been 
erected  at  Rainworth,  and  it  was  anticipated  that 
many  more  would  be  erected  there,  as  well  as  in 
the  adjoining  parish  of  Blidworth,  which  was  in  the 
Skegby  rural  district.  At  present  there  was  no 
means  of  taking  away  the  drainage  from  this  part 
of  the  borough,  and  the  houses  now  existing  drained 
into  a  large  cesspool,  which  was  frequently  emptied. 
The  scheme  suggested  was  not  complete,  but,  having 
regard  to  the  number  of  houses  already  up  and  to 
their  nearness  to  the  corporation's  water  well,  it 
was  most  important  that  immediate  steps  should  he 
taken  to  deal  with  the  sewage  in  a  proper  manner. 
The  corporation  did  not  at  present  feel  justified  in 
incurring  the  cost  of  putting  down  a  complete 
scheme,  but  when  it  was  necessary  to  do  so  the 
matter  would  be  taken  in  hand  at  once. 

Paignton  U.D.C.  (May  27th.  Mr.  R.  H.  Bicknell). 
— £1,600  for  the  provision  of  a  depot. — The  surveyor, 
Mr.  C.  O.  Baines,  in  his  evidence  stated  that  in  con- 
sequence of  the  many  appliances  of  the  council  not 
being  properly  housed,  deterioration  set  in  before  it 
otherwise  would.  The  building  could  be  used  for  the 
drying  of  bathing  tents,  which  at  present,  with  several 
hundreds  of  chairs  and  other  articles,  were  kept  in 
various  parts  of  the  town  and  not  under  satisfactory 
conditions.  The  land  had  been  obtained  cheaply. 
Smallburgh  R.D.C.  (May  22nd.  Mr.  \V.  II. 
[in).  £96 i'  the  purchase  of  land  and  Hie  erec- 
tion of  working-class  dwellings  at  Potter  Heigham.— 
It  was  stated  thai  the  price  of  the  land  would  be 
LoO    per    acre.     An    estimate    of    COSt    of    building    six 

in,'.--    had    been    prepared    by    Mr.    E.    A.    Dale, 
district   sanitary   inspector,  and   a   tender   had  been 

pted.    Any    loss    from    deficiency   of    rent    would 
tall   upon  the  district.    A  rate  of  Id.  in  the  £  raised 

Is.    7d.    in    the    paiish,    and    £263    0s.    9d.    in    the 
district. 

Southampton     T.C.         (May     21st.       Mr.     R.     H. 
Bicknell). — £2,2W  for  the  widening  and   improve] 
of  Highfield-lane,  and   L4.120  for  the  construction  oi 
a  wharf  at  the  depot  at  ('hapel.— In  reference  to  the 
in,|,  a\    at    Ili'-difield-lane,  the   town   clerk,   Mr. 

I!.  I!.  Linthorne,  said  it  was  a  very  busy  and  growing 
part  of  the  borough.  They  had  entered  into  a  pro- 
visional contract  for  the  purchase  of  the  land  on  the 
south-west  side  on  very  advantageon  term  With 
regard  to  the  co  i  trui  tion  of  a  wharf  at  Chapel,  the 
borough  engineer,  Mr.  J.  W.  Crowthei  tated  thai 
the  old  wharl  was  used  for  the  purpose  of  receiving 
granite,  and   foi     ending  refuse  away  to  sea. 

Stafford  T.C.  (May  21st.  Mr.  E.  Leonard).— 
£12,200  for  the  election  of  working-class  dwellings 
and  for  the  I,.,,  rd  consent  to  the  appropriation  of 
lands  vested  in  the  corporation  for  the  purposes  of 
Part  HI.  of  the  Housing  of  the  Working  Classes  Act, 
L890.— the   proposal  is  to  erect  sixty  houses,  twenty 


in  Blackwalls  South,  twenty  in  Blakiston-street,  and 
twenty  in  Harrowhy-street.  The  medical  officer  of 
health  stated  that  the  scheme  did  not  altogether  meet 
his  wishes.  The  rents  of  the  proposed  houses  were 
too  high  to  meet  the  requirements  of  the  people  who 
were  living  in  the  insanitary  houses  he  had  con- 
demned. He  considered  that  there  were  two  schemes 
m  one.  The  plans  were  satisfactory,  but  with  the 
exception  of  those  in  Blackwalls  the  houses  did  not 
meet  the  needs  of  the  people  living  in  the  insanitary 
areas,  who,  for  the  most  part,  could  not  afford  to 
pay  more  than  2s.  6d.  to  3s.  6d.  a  week  in  rent. 

York  T.C.  (May  26th.  Mr.  T.  C.  Ekin).— £24,440 
for  the  extension  of  the  electricity  works. — It  was 
stated  that  the  proposed  expenditure  was  necessary 
to  meet  the  increased  demand  for  electricity.  There 
had  at  first  been  a  loss  of  £8,399  on  the  undertaking, 
but  of  late  years  it  had  earned  a  profit  of  £8,633.  The 
amounts  required  were :  Generating  plant  £10,100, 
two  water-tube  boilers  £4,300,  cables  £5,250,  battery 
£3,900,  buildings  £890,  total  £24,440. 

APPLICATIONS    FOR   LOANS. 

Alnwick  U.D.C.  —  £3,500  for  ten  workmen's 
dwellings. 

Barnes  U.D.C. — £480  for  the  improvement  of 
Upper  Richmond-road. 

Berks  C.C. — £8,100  on  account  of  No.  5  main  road 
reconstruction  scheme;  £1,860  for  a  new  police  station 
at  Cookham. 

Burton-on-Trent  T.C. — £2,350  for  the  purchase  of 
property  for  road  improvement. 

Dawlish  U.D.C.  —  £2,500  for  the  purchase  of  the 
"  Knowle." 

Devonport  T.C. — £1,548  for  paving  works. 

Dodworth  U.D.C.  —  £1,200  for  new  municipal 
offices. 

Hipperholme  U.D.C. — £1,000  for  gasworks  exten- 
sions. 

Wembley  U.D.C. — £550  for  making  up  a  road. 
LOANS   SANCTIONED. 

Atherstone  R.D.C—  £113  for  extending  the  water 
supply. 

Chatham  T.C— £8,990  for  a  new  school. 

Colwyn  Bay  U.D.C. — £480  for  a  cemetery  chapel. 

Freebridge  Lynn  R.D.C. — £750  for  building  cottages. 

Lowestoft  T.C. — £3,000  for  electricity  mains,  and 
I' 2,000  for  house  services. 

Luton  T.C. —  C880  for  the  purchase  of  a  school  site. 

Oakengates  U.D.C. — £15,000  for  sewerage  exten- 
sions. 

Smethwick   T.C. — £18,925    for   a   new   school. 

Stafford  T.C — £7,053  for  the  construction  of  a 
new  street. 

Uckfield  U.D.C—  £12, 200  for  the  purpose  of  sewage 
disposal    works  (conditionally). 

FORTHCOMING    INQUIRIES. 

JUNE.  £ 

3. — Bourne.  For  the  provision  of  working- 
class  dwellings  (Mr.  W.  H.  Collin)      ...        4,065 

3. — Clacton.  For  improvement  purposes  and 
the  provision  of  a  convenience  (Mr. 
A.  G.  Drury)  7,200 

3. — Harwich.  For  electrifying  the  sewage 
pumping  station  and  drainage  works 
(Mr.  P.  M.  Crosthwaite)  3,400 

3. — Skegness.     For  the  purchase   of   a   steam 

roller  (Mr.  H.  R.  Hooper)  317 

3. — Swansea.      For     sewage    disposal     works 

(Mr.  A.  W.  Brightmore) 1,446 

4. — Penybont.       For  works  of   water   supply 

(Mr.  A.  W.  Brightmore) ....        1,820 

1.—  Saffron    Walden.       For    sewage    disposal 

works  (Mr.  R.  H.  Bicknell)       1,250 

5. — Cleethorpes.  For  destructor,  convenience, 
bandstand,  and  shelter  purposes  (Mr. 
H.   R.    Hooper)     <i"'s< 

-). — Pontypridd.  For  alterations  to  reser- 
voirs (Mr.  A.  W.  Brightmore) 9,690 

6.  —  Kingston-upon-Hull.     For   furnishing  the 

Guildhall  (Mr.   H.  R.   Hooper)  ...        8,159 

6. — Risca.     For  works  of  sewerage  (Mr.  A.  W. 

Brightmore)  1,205 
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Assistants'  and  Students'  Section. 

Conducted   bt   SYDNEY   Q.   TURNER,   assoc.m.inst.ojb. 


.411  com  muni  cations  in  regard  to  this  page  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  21  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  6t  marked  "  Assistants'  Section"  in  the  to,i  left-hand  corner. 
Correspondent*   ur«  invited    to  suo.i,it    question*  for  consideration    and 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions :  — 

324.  Oil  Engines.— Assuming  two  engines  of  equal 
horse-power  (4-h.p.),  one  an  oil  engine  and  the  other 
a  petrol,  what  would  be  the  approximate  cost  for 
running  each  engine  for  fuel  and  repairs  ?  How 
would  the  costs  compare  with  each  other,  including 
first  outlay  and  oil,  repairs,  &c.  ?  In  regard  to  effi- 
ciency, which  engine  would  be  the  more  efficient  from 
an  economic  standpoint  ?    ("  Griffo.") 

325.  Air  Compressors How  is  the  size  of  an  air 

receiver  calculated  in  connection  with  an  air  com- 
pressor ?  Of  what  thickness  of  metal  would  it  be 
made  if  (1)  of  cast  iron,  (2)  wrought  iron,  assuming  it 
had  to  withstand  a  pressure  of  from  15  lb.  to  40  lb.  ? 
Give  any  further  particulars  regarding  same. 
("Griffo.") 

326.  Reinforced-Concrete  Bridge  Design.— Show  a 
suitable  design  in  reinforced  concrete,  either  in  a 
single  slab  or  slab  and  beams,  for  a  decking  to 
carry   a   roadway   over   a  bridge;    span    12ft.,   width 


< 


; 


V 


(A 


Z  Z  /on  /7//e 


Section. 

2luU'  x?VCT  ?hl-  lnacadam;  brickwork  abutments, 
fehow  the  calculations  by  which  the  section,  steel- 
work, &c,  is  arrived  at.  The  maximum  live  load 
that  can  come  on  the  bridge  is  a  22-ton  axle  and 
the  remainder  of  the  bridge  covered  with  a  crowd, 
(u-.  B.  a.,  Hove.) 

327.  Flow  of  Sewers.-State  the  advantages  of  egg- 
shaped  and  circular  sewers,  and  give  conditions 
under  which  such  advantages  would  occur.  Give 
proofs  of  velocities  and  discharge.  (D.  G.  B.  Dar- 
lington.) 

328.  Concrete  Paving.-Give  details  of  the  con- 
struction of  wooden  moulds  for  concrete  pavement 
slabs,  and  explain  the  method  of  using  them. 
("Beginner.") 

329.  Sewerage.— Using  the  generally  accepted  most 
accurate  formula,  at  what  gradients  must  9-in.,  12-in. 
and  15-in.  pipe  sewers  be  laid  to  give  a  uniform 
velocity  of  4  ft.  per  second  when  flowing  two-thirds 
full?    ("M.   C.   E.") 

330.  Sewage  Disposal.— Design  a  small  sewage  dis- 
posal system  for  a  gentleman's  residence,  capable  of 
dealing  with  500  gallons  per  day.  The  sewage  is 
fairly  strong  on  account  of  the  drainage  from  a  small 
cowshed.    The   available   fall   can   be   neglected,   and 


answers  to  the  question,  which  appear.  For  the  contributions  conndered 
to  be  the  most  meritorious,  one  or  more  pr«n*ums  ....  ocoks  will  be 
awarded  monthly.  Diagrams  must  be  drawn  to  scale  on  separate  sheets 
reaau   for  reproduction.  ' 


1|"'  eartl1  ls  ol  a  sandy-clay  nature.  State  approximate 
cost.  The  effluenl  should  discharge  into  a  Boakaway. 
("  Inky.") 

Notes. 

Some   Kates   on    Contracted   Method*    in    Arithmetic. 

In  most  practical  calculations  the  answer  is  only 
required  to  a  reasonable  degree  of  accuracy— say, 
three  or  four  places  of  decimals— and  arithmetical 
operations  can  be  much  shortened  when  only  such  a 
degree  of  accuracy  is  required. 

Addition  and  Subtraction.— To  add  or  subtract  num- 
!-  to  any  given  number  of  decimal  places  it  is  only 
•"'■■•■■  iiy  to  consider  the  figures  two  places  beyond 
in  order  to  see  what  has  to  be  carried— p. a.,  add  to 
three  places  of  decimals. 


14-618 

3179 

•518 

1. -.4-017 

Answer  172-333 


Figures  to  right  of  line  6  are 
rejected. 

Figures  between  lines  a  and  b 
are  added  mentally  to  see 
what  figure  to  carry. 


Multiplication;— Plstce  the  multiplier  so  that  its  units 
figure  is  under  the  last  figure  of  the  multiplicand, 
and  beem  the  multiplication  from  the  left  of  the  mul- 
tiplier. Draw  two  vertical  lines  (as  in  the  above  ex- 
ample for  addition),,  one  showing  the  figures  to  be 
finally  retained,  and  the  other  two  places  beyond. 
Multiply  as  usual  so  long  as  all  the  figures  are  to  be 
retained.  Before  multiplying  by  each  succeeding 
digit,  strike  out  one  figure  on  the  right  of  the  multi- 
plicand, and  put  the  first  figure  of  the  product  (adding 
in  mentally  what  would  be  carried  from  the  multipli- 
cation of  the  figure  crossed  out)  in  the  last  column. 
The  complete  process  will  be  seen  from  the  following 
example :  — 

Find  to  three  places  of  decimals  the  product  of 
51-6243  and  1124167. 


51-624 

3 

11 

2-4 

107 

5162-43 

516-243 

103248 

6 

20649 

72 

■516 

24 

•309 

74 

» 

•036 

13 

Answer  5803-433 

Division.— A  certain  number  of  figures  in  the  quo- 
in-lit must  first  be  found  in  the  ordinary  way.  This 
number  is  the  number  required  minus  the  number  of 
figures  in  the  division  plus  two.  For  subsequent 
figures,  instead  of  bringing  down  a  figure  from  the 
dividend  at  every  stage  to  the  right  of  the  remainder, 
we  strike  out  the  last  figure  on  the  right  of  the  division 
instead,  using  the  figure  so  struck  out,  however,  to 
see  what  should  be  carried. 

Example:    516-24175 ^-123-456  to    six   places. 

Figures  to  be  found  in   usual  way  are  7-6+2  =  3. 
123-456)  516-24175(4-18 
493  824 


22  4177 
12  3456 


10  07215 
9  87648 


19567 
12345 


7222 
6172 


1050 
987 


61 


846 
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Municipal  Work  in  Progress  and  Projected. 


fi«  Editor  invites   the   co-op*ratio*  of  Sdbvexof   readers  with  a  view   to  mating 

accurate  u  possible. 


nfornnation   given    under   tkis   hood  as  complete  eme\ 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below  : 
Arbroath,  Bermondsey  £57,000,  Hull  £17,367,  Ken- 
sington £6,500,  Liverpool,  Stirling  £19,500 ;  housing 
and  town  planning  —  Hayes  £5,925,  Launceston, 
Ystradgynlais ;  roads  and  materials  —  Hampshire, 
Herts,  Northants,  Surrey ;  sewerage  and  sewage 
disposal  —  Earby  £4,500,  Oakengates  £15,000, 
Ulverston,  "Wolverhampton  £27,157 ;  water,  gas  and 
electricity — Hull,  Street.  Particulars  of  other  works 
projected  will  be  found  on  our  "  Local  Government 
Board  Inquiries"  pages. 

BUILDINGS. 

Arbroath      T.C. — The    city    engineer,     Mr.     James 

Thomson,  acting  as  judge,  has  recommended  the 
adoption  of  the  plans  of  Mr.  Hugh  Garvin,  of 
Arbroath,  for  the  proposed  public  baths.  Twenty- 
.-ix  sets  of  plans  were  sent  in.  For  the  baths  Mr. 
Andrew  Carnegie  has  given  £7,000,  while  an  Arbroath 
-Man   has   offered  to  pay  for  the   site. 

Bermondsey  B.C. — Instead  of  enlarging  the  Rother- 
hithe  swimming-bath,  as  suggested,  the  Baths  and 
Washhouses  Committee  propose  to  reconstruct  the 
old  Spa-road  baths  on  a  considerably  extended  scale. 
The  work  would  entail  an  estimated  expenditure  of 
£57,000.  The  Finance  Committee  have  called  for  a 
definite  scheme  before  consenting  to  submit  the  matter 
to  the  council. 

Birmingham  T.C. — It  has  been  decided  to  accept 
a  tender  for  sinking  a  well  700  ft.  deep  on  the  site  of 
the  proposed  public  baths  in  Institute-road,  King's 
Heath.  It  is  expected  the  work  will  be  completed 
in  about  nine  months.  The  Baths  Committee  have 
also  accepted  a  tender  for  the  erection  of  a  set  of 
cottage  baths  at  the  coiner  of  Lower  Dartmouth- 
street  and  Watery-lane.  There  are  already  three  sets 
of  cottage  baths  in  the  city — viz.,  in  Coventry-street, 
Bacchus-road,  and  Brierley-street,  and  an  extension  of 
the  baths  in  Coventry-street  has  been  undertaken  by 
the  committee. 

East  Lothian  C.C. — It  has  been  decided  to  co-operate 
with  adjoining  counties,  if  it  can  be  arranged,  in  the 
erection  of  a  sanatorium. 

Greenwich  B.C. — Tenders  are  to  be  obtained  for 
carrying  out  the  necessary  work  at  the  Manor  House, 
Park-place,  East  Greenwich,  which  has  been  purchased 
for  the  purpose  of  a  tuberculosis  dispensary. 

Hackney  B.C.  —  A  new  Carnegie  library  is  to  be 
erected  in  Northwold-road,  Upper  Clapton,  at  a  cost 
of  £6,720,  including  the  site. 

Hull  T.C. — It  has  been  decided  to  build  a  sanatorium 
on  the  Cottingham  site,  at  an  estimated  cost  of 
£17,367. 

Kensington  B.C. — Sketch  plans  have  been  prepared 
by  the  borough  engineer,  Mr.  A.  R.  Finch,  Assoc. m. 
ixst.c.e.,  showing  the  proposed  enlargement  of  the 
Pembroke  -  road  depot,  together  with  approximate 
estimates  of  giving  effect  to  three  schemes,  such 
estimates  being  as  follows  :  Scheme  A,  £6,500  ;  scheme 
B,  £10,100 ;  and  scheme  C,  £9,300.  The  main  differ- 
ence between  these  schemes  is  that  while  scheme  A 
provides  for  the  necessary  workshop  accommodation 
being  on  the  ground  floor,  such  accommodation  is,  in 
the  other  two  schemes,  placed  on  the  first  floor  level, 
thereby  leaving  the  ground  floor,  as  far  as  practicable, 
free  for  garage  accommodation.  A  proposal  to  adopt 
scheme  A  will  be  submitted  at  the  next  meeting  of 
the  council. 

Kesteven  (Lines)  C.C. — Negotiations  are  to  be  con- 
tinued with  a  view  to  the  formation  of  a  joint  scheme 
with  the  administrative  county  of  Holland  for 
equipping  and  maintaining  a  dispensary  system,  con- 
sisting of  a  tuberculosis  officer  and  dispensaries,  and 
the  provision  of  a  sanatorium,  jointly  with  the  adminis- 
trative counti  "i  Holland  and  Lindscy,  and  the 
county  borough  of  Grimsby. 

Liverpool  T.C  — The  Finance  Committee  have 
passed  a  recommendation  to  the  council  to  take  steps 
for  the  purchase  of  the  Love -lane  site  for  the  new 
abattoirs  scheme. 


Manchester  T.C. — Baths  and  washhouses  are  to  be 
erected  in  St.  John's  Ward  at  an  estimated  cost  of 
£4,994. 

Masham  U.D.C. — The  new  town  hall,  built  at  a  cost 
of  £3,751  from  a  bequest  by  the  late  Lord  Masham, 
was  opened  on  Saturday  last.  The  architect  was  Mr. 
J.  Houfe,  of  Harrogate. 

St.  Annes  U.D.C. — Two  new  shelters  are  to  be  con- 
structed on  the  promenade  and  a  revolving  wind  screen 
for  the  bandstand ;  the  old  bandstand  is  to  be  con- 
verted into  a  shelter,  and  the  ladies'  pavilion  into  a 
ladies'  cloak-room.  The  surveyor,  Mr.  H.  Gregson, 
has  been  instructed  to  prepare  plans  and  estimates 
for  completing  the  laying  out  of  the  esplanade  up  to 
Fairhaven-road. 

Seaton  Delaval  U.D.C. — The  tenders  of  Messrs. 
Kelly  &  Dover,  Blyth,  and  Mr.  O.  Hall,  Seaton- 
Sluice,  have  been  accepted  for  the  erection  of  a 
public  convenience  and  a  public  shelter,  at  a  cost 
of  £195  and  £50  respectively,  from  the  plans  and 
designs  of  the  surveyor,  Mr.  A.   Dorin. 

Stirling  T.C. — New  municipal  buildings  are  to  be 
erected  at  an  estimated  cost  of  £19,500. 

Surrey  C.C. — A  sub-committee  has  been  appointed  to 
confer  with  representatives  of  the  Middlesex  County 
Council  as  to  the  improvement  of  Richmond  Bridge. 
The  estimate  of  bridge  maintenance  during  the  current 
year  is  £5,000,  and  for  improvements  on  main  and 
assisted  roads  £4,000.  A  sum  of  £15,693  was  received 
from  the  Road  Board  last  year. 

Whitby  and  Monkseaton  U.D.C. — The  surveyor,  Mr. 
A.  J.  Rousell,  has  been  authorised  to  obtain  tenders 
for  protective  works  near  the  Table  Rocks  band- 
stand. 

HOUSING   AND   TOWN    PLANNING. 

Barnes  U.D.C. — Plans  are  to  be  obtained  for  the 
erection  of  cottages  at  Malthouse. 

Balrothery  R.D.C. — As  a  result  of  the  seven-day 
inquiry  held  in  January  last  by  Mr.  Barnewall  Crof- 
ton,  Local  Government  Board  inspector,  into  a 
labourers'  scheme  promoted  by  the  council,  241  cot- 
tages have  been  passed,  and  are  included  in  the 
inspector's  order,  which  will  be  issued  in  the  course 
of  a  week  or  two. 

Hayes    U.D.C. —  The  surveyor,   Mr.   D.   C.   Fidler, 

lias  submitted  plans  for  building  twenty-two  cottages 
at  Yeading,  at  an  inclusive  cost  of  £5,925. 

Huddersfield  T.C. — Three  town-planning  schemes 
have  been  approved,  and  the  erection  of  fifty  working- 
clas#  houses  on  the  Royds  Wood  estate  authorised. 
The  Royds  Wood  estate  was  recently  purchased  by  the 
corporation  for  £17,000. 

Launceston  T.C. — Plans  have  been  approved  for  the 

erection  of  three  types  of  houses  for  the  working- 
classes,  numbered  1,  2,  3.  No.  1  house  includes  a 
parlour,  three  bedrooms,  and  living  room;  No.  2 
house  includes  three  bedrooms,  living  room,  and  no 
parlour;  No.  3  house  includes  two  bedrooms,  living 
room,  and  no  parlour.  A  road  30  ft.  wide  is  to  be 
made  through  the  Race-hill  site,  and  eight  houses 
of  Nos.  1  and  2  types,  and  six  or  more  of  No.  3  type 
are  to  be  built  on  the  eastern  side  of  this  road. 
Each  house  is  to  have  an  equal  garden  space  of  from 
6  yds.  to  8  yds.  and  the  remaining  portion  of  the 
field  is  to  be  reserved  for  the  erection  of  twenty-  four 
more  houses  when    required. 

Oldham  T.C— The  borough  surveyor,  Mr.  E.  C. 
Foote,  has  received  instructions  to  prepare  a  plan  of 
all  the  land  in  the  borough  available  for  town  planning 
purposes. 

Redruth  R.D.C. — In  a  letter  to  the  council  the  Local 
Government  Board  point  out  the  urgency  of  dealing 
with  insanitary  and  dilapidated  property,  and  suggesl 
that  the  council  should  seriously  consider  the  question 
of  themselves  providing  housing  accommodation  under 
Part  III.  of  the  Housing  of  the  Working  Classes  Act, 
1890.  The  board  also  wrote  that  Dr.  Fletcher,  the 
board's  inspector,  recommended  that  the  following 
should  receive  immediate  attention:  (1)  The  doubtful 
quality  and  the  inadequacy  of  the  various  water 
supplies  in  many  parts  of  the  district;  (2)  the  many 
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existing  nuisances  which  arise  from  dilapidated  and 
badly  -  constructed  conveniences;  (3)  the  efficient 
sewerage  of  the  populous  parts  of  the  district,  and  the 
disposal  of  the  sewage  effluents  without  giving  rise 
to  nuisance. 

Swansea  T.C. — It  lias  been  decided  by  the  Housing 
Committee  to  obtain  particulars  from  other  towns  as 
to  whether  the  system  of  housing  the  working  classes 
by  tenements  or  flats  has  proved  a  commercial  success. 

Ystradgynlais  R.D.C. — It  has  been  decided  to  erect 
ten   working-class   dwellings  at  a  cost  of   £232  each, 
en  al   a  cost  of  £217  each. 

ROADS  AND  MATERIALS. 

Anglesey  C.C. — A  section  of  about  24  miles  of  the 
projected  coastal  road  to  encircle  the  whole  island 
has    been   formally   opened. 

Berks  C.C. — The  approach  to  the  new  bridge, 
Holyport,  is  to  be  raised  at  a  cost  of  £124. 

Camborne  U.D.C. — The  County  Main  Roads  Com- 
mittee have  voted  £750  towards  the  cost  of  reforming 
Trelo  warren-street. 

Camelford  R.D.C. — The  question  of  the  purchase  of 
a  steam  roller  is  being  considered  by  a  committee. 

Devonport  T.C. — The  council  have  adopted  the 
estimate  of  the  surveyor,  Mr.  J.  F.  Burns,  for  re- 
pairing Pembroke-street  with  granite  setts,  at  an 
estimated  cost  of  £1,548. 

Down  C.C. — The  county  surveyor,  Mr.  J.  Heron, 
has  received  instructions  to  prepare  a  scheme  of 
road  improvement  with  a  view  to  obtaining  a  grant 
from  the  Road  Board.  This  body  have  written  to 
the  council  that  they  are  now  considering  the  selec- 
tion of  schemes  in  Ireland  to  which  additional  grants 
were  to  be  made,  but  there  was  no  present  intention 
to  make  further  distributions  to  all  Irish  counties. 
On  the  contrary,  the  intention  was  to  select  for 
assistance  in  the  near  future  schemes  which  ap- 
peared from  their  general  public  utility  to  be  those 
which  should  first  be  proceeded  with. 

East  Sussex  C.C. — The  council  have  approved  a 
resolution  sent  from  several  district  councils,  sub- 
mitting that,  "  in  view  of  the  grave  damage  which  is 
being  done  to  the  roads  (both  main  and  district)  by 
motor  lorry  and  traction  engine  traffic,  legislation 
should  be  immediately  introduced  whereby  the  wheels 
of  the  engines  and  vehicles  should  be  a  width  varying 
proportionately  to  their  tonnage  and  to  the  tonnage 
drawn  by  them."  This,  it  was  thought,  would  mini- 
mise the  damage  done  to  the  road  surface. 

Edinburgh  T.C. — Intimation  of  a  grant  of  £5,000 
has  been  received  from  the  Eoad  Board  for  widening 
Willowbrae-road  and  Wilton-road. 

Godstone  R.D.C. — The  highways  surveyor,  Mr.  G.  E. 
Crowter,  has  received  instructions  to  proceed  with  the 
reconstruction  of  a  portion  of  Water-lane,  at  an  esti- 
mated cost  of  £600. 

Hampshire  C.C. — The  council  have  decided  to  make 
application  to  the  Local  Government  Board  to  borrow 
from  the  Road  Board  £24,600  for  four  years,  and 
£29,290  for  five  years,  without  interest,  to  enable  them 
to  bring  all  the  trunk  roads  of  the  county  up  to  a 
condition  to  bear  the  increased  heavy  traffic  which 
they  are  now  required  to  carry.  The  council  have 
already  accepted  an  offer  by  the  Road  Board  of  a  grant 
of  £27,000,  the  repayment  of  which  is  to  be  spread 
over  five  years.  The  amount  to  be  spent  out  of  the 
rates  on  the  roads  during  the  ensuing  year  is  £75,301. 

Herts  C.C. — The  estimate  of  the  county  surveyor, 
Mr.  U.  A.  Smith,  as  to  the  amount  of  the  expenditure 
likely  to  be  incurred  upon  each  section  of  main  road 
repairable  by  the  county  council  during  the  financial 
year  ending  March  31,  1914,  is  £96,500.  The  High- 
ways Committee  have  been  authorised  to  expend  a 
sum  not  exceeding  £7,900  during  the  ensuing  summer 
in  tarring  certain  lengths  of  main  roads,  for  which 
purpose  a  contract  has  been  signed  with  the  Taroads 
Syndicate,  Limited.  The  nett  increase  in  the  expendi- 
ture is  £8,000. 

Islington  B.C. — The  London  County  Council  is  to  be 
asked  to  sanction  a  loan  of  £5,024  for  repaving  St. 
Paul's-grove  and  Highbury-grove  partly  with  asphalt 
and  partly  with  wood  blocks.  A  letter  has  been 
received  from  the  Road  Board  promising  a  grant  to 
the  extent  of  50  per  Cent  on  the  laying  of  an  extra 
thickness  of  concrete  in  St.  Paul's-road,  Canonbury, 
and  New  North-road.      This  has  been  referred  to  the 


Works  Committee,  together  with  a  further  letter  offer- 
ing grants  up  to  £8,000  or  £10,000  to  assist  a  com- 
prehensive scheme  of  substituting  wood  paving  for 
macadam. 

Kent  C.C. — An  estimate  of  £13,184  has  been  passed 
for  laying  wood  paving  in  Bromley  High-street.— 
Plans  have  been  passed  for  widening  Folkestone- 
road   and  Chatham   High-street. 

Kesteven  (Lines)  C.C. — A  discussion  took  place  at 
the  meeting  last  week  in  regard  to  the  comparative 
cost  of  the  main  roads  in  the  rural  districts  under 
contract  with  the  district  councils,  and  the  cost  in 
the  rural  districts  of  the  main  roads  under  the  imme- 
diate and  direct  control  of  the  county  surveyor,  Mr. 
W.  B.  Purser,  and  it  was  decided  to  appoint  a  sub- 
committee with  instructions  to  investigate  and  inquire 
into  the  cost  of  the  main  roads  maintained  under  con- 
tract and  under  direct  control  respectively,  with  a 
view  to  determine  whether  or  not  it  is  advisable  or 
desirable  to  recommend  the  county  council  to  take 
over  under  their  direct  control  the  management  and 
repair  of  the  whole  of  the  main  roads  other  than  the 
roads  in  urban  districts,  which  their  respective  councils 
had  the  right  and  had  claimed  to  manage  and  repair. 

Langholm  T.C. — A  strip  of  land  is  to  be  purchased 
with  a  view  to  the  widening  of  Charles-street. 

Londonderry  C.C. — The  county  surveyor,  Mr.  C.  L. 
Boddie,  reports,  with  reference  to  the  proposed  im- 
provement of  the  Derry-Claudy-Park  road,  that  the 
Derry  No.  1  council's  proposals  included  an  instal- 
ment to  provide  for  the  treatment  of  a  total  length 
of  7  miles  of  road  commencing  at  Derry  city  boun- 
dary, involving  a  total  cost  of  £5,075,  towards  which 
the  Road  Board  have  promised  to  make  a  grant  of 
£2.537.  The  board  were  willing  to  lend  the  necessary 
sum  free  of  interest,  and  accept  repayment  in  five 
equal  annual  instalments.  The  Derry  No.  1  council 
considered  the  terms  satisfactory,  and  the  necessary 
proposals  had  been  formulated.  No  satisfactory 
tenders  had  been  received  for  the  work,  and  the  dis- 
trict council  desired  the  proposals  to  be  placed  in  the 
hands  of  the  surveyor,  and  this  the  county  council 
has  agreed  to.  The  report  further  stated  that  negotia- 
tions with  the  Road  Board  had  indicated  that  then- 
were  now  inclined  to  give  grants  towards  works  which 
formerly  they  regarded  as  purely  maintenance,  and 
towards  which  they  had  declined  to  give  any  assist- 
ance ;  but  they  made  it  clear  that  in  no  case  would 
a  grant  exceed  half  the  total  cost  of  the  work. 

Mynyddislwyn  U.D.C. — Arrangements  have  been 
completed  for  the  construction  of  a  new  road  at 
Ynysddu. 

Mytholmroyd  (Yorks)  U.D.C— The  plan  of  the  sur- 
veyor, Mr.  S.  Sutcliffe.  has  been  approved  for  the 
widening  of  the  road  at  Pot  House,  and  a  letter  has 
be-3n  sent  to  the  county  council  pointing  out  the 
necessity  for  proceeding  with  the  work  as  early  as 
possible. 

Neath  T.C. — The  Highways  Committee  have  accepted 
the  tender  of  Messrs.  A.  G.  Collins  &  Co.,  of  Barry, 
for  work  in  several  thoroughfares  under  the  Private 
Street  Works   Act. 

Northants  C.C. — The  Road  Board  have  consented 
to  grant  £5,500  towards  the  total  cost  of  £18.465  (of 
which  the  improvement  cost  is  £10,935)  for  the  widen- 
ing and  reconstruction  of  the  Watling-street  main  road 
from  Old  Stratford  through  Towcester  to  Weedon. 
The  board  will  also  loan  £10,000  free  of  interest, 
repayable  in  five  equal  yearly  instalments.  The 
Roads  and  Bridges  Committee  recommended  that  the 
improvement  should  be  carried  out,  and  spread  over 
two  years,  and  that  the  offer  be  accepted.  The  Roads 
and  Bridges  Committee  report  that  the  Road  Board 
grants  towards  the  various  improvements  proposed  to 
be  carried  out  during  the  year  totalled  £4,755,  out 
of  an  estimated  expenditure  of  £6,840.  The  improve- 
ments include  the  widening  of  the  road  from  North- 
ampton borough  boundary  and  Weston  Favell,  the 
cross-roads  at  Old  Stratford,  St.  Peter's  county  bridge 
(Great  Houghton)  rebuilding,  and  tar  binding  and 
surface  tarring. 

Northampton  T.C. — A  grant  of  £3,000  has  been  voted 
by  the  Road  Board  towards  the  cost  of  the  improve- 
ment of  Houghton-road,  and  it  is  proposed  to  ask 
the  board  for  a  loan  of  £4,000,  the  difference  between 
the  grant  and  the  cost  of  the  work. 

Norwich    T.C. — Three  pitch  boilers  are  to   b 
chased  at  a  cost,  of  £225,  and  a  second-hand  tar-mixing 
machine  at  a  cost  (including  carriage)  of  £60. 
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Oakham  U.D.C. — High-street  is  to  be  widened  at 
an  estimated  cost  of  £550,  towards  which  the  Road 
Board  will  make  a  grant  of  £100,  and  the  county 
council  a  similar  amount. 

Perth  T.C.  —  A  letter  has  been  received  from  the 
Road  Board  intimating  that  a  grant  of  £3,000,  under 
the  Development  and  Road  Improvement  Funds  Act, 
could  be  got  for  the  ensuing  year  if  a  scheme  of 
improvements  were  submitted,  to  enable  the  board 
to  make  advances  to  such  an  amount.  This  sum 
included  a  grant  of  £1.500,  which  had  already  been 
indicated,  for  dealing  with  the  remaining  lengths  of 
the  main  road  from  Perth  to  Inverness  in  the  High- 
land district.  The  letter  had  been  communicated  to 
the  several  district  committees  for  their  information, 
so  that  they  might,  if  so  advised,  submit  a  scheme  nf 
road  improvement. 

Richmond  (Surrey)  T.C. — rait  of  Petersham-road  is 
to  be  repaired  with  bituminous  macadam  at  a  cost  of 
£2,004,  towards  which  the  Road  Board  will  contribute 
£768. — The  total  cost  of  the  wood  paving  of  Kew-road 
is  £18,184. — Sandycombe-road  is  to  be  repaired  with 
an  improved  bituminous  macadam,  at  an  estimated 
cost  of  £1,850,  and  Lower  Mortlake-road  at  an  esti- 
mated cost  of  £2,000,  subject  to  a  grant  being  received 
from  the  Road  Board. 

Seaton  Delaval  U.D.C. — The  council  have  approved 
a  plan  prepared  by  the  surveyor,  Mr.  A.  Dorin,  for 
the  removal  of  a  dangerous  corner  on  the  Laverock 
Hall  road,  at   a.  cost  of   £150. 

Scarborough  T.C.  —  The  borough  engineer,  Mr. 
H.  W.  Smith,  has  received  instructions  to  prepare 
plans  of  a  proposed  improvement  of  the  Royal  Albert- 
drive. 

Shrewsbury  T.C— The  road  from  Cross-street  to 
Simpson's-square  is  to  be  repaired  with  Tarmac  at 
a  cost  of  £700. 

Southampton  T.C— It  has  been  agreed  to  make  an 
allowance  of  £75  to  the  road  surveyor,  Mr.  Dixon, 
to  meet  the  expenses  of  a  motor  car.  It  was  stated 
that  Mr.  Dixon's  itinerary  averaged  50  miles  a  day. 

Stirling  CO.- It  has  been  agreed  by  the  Western 
District  Committee  to  treat  two  portions  of  the  Glasgow 
to  Aberfoyle  road,  covering  a  distance  of  1^  miles,  in 
accordance  with  the  specification  of  the  Road  Board, 
and  to  request  a  grant  for  the  work  from  the  board. 

Stockton  R.D.C  —  It  is  proposed  to  carry  out  a 
main  highway  improvement  near  Elton,  between 
Stockton  and  Darlington.  The  necessary  land  has 
been  offered,  and  the  rural  council  are  seeking  to 
induce  the  county  council  to  bear  the  cost  of  the 
scheme. 

Stoke  Newington  B.C.— The  Road  Board  have  agreed 
to    make    grants    amounting   to   £1,500   towards    road 
Miction.-,    and    advance    a   loan   of    £4,200   free 
of  interest. 

Surrey  CC— £590  is  to  be  spent  on  renewing  the 
wood  paving,  laid  in  1903,  on  Kew  Bridge.— The  Esher 
and  the  Dittons  Urban  District  Council  have  been 
asked  to  reconsider  their  decision  not  to  acquire  the 
land  necessary  to  widen  to  50  ft.  the  main  road  from 
Gigg's  Hill-green  to  Window's  Bridge. — The  final  vote 
in  July  last  for  main  road  maintenance,  including 
improvements  in  surfacing,  contributed  by  the  Road 
Board,  amounted  to  £99,868,  and  the  actual  expendi- 
ture was  £115  less  than  that  sum.  The  revised 
estimates  for  the  current  year  total  £99,838,  towards 
which  the  Road  Board  have  promised  a  grant  of 
£14,000  for  bituminous  surfacings,  of  which,  how- 
"iily  £13,880  is  for  main  roads,  bringing  the 
ipenditure  down  to  £85,958,  which  compares 
with  688,000  last  year.  The  Highways  and  Bridges 
Committee  have  been  authorised,  if  they  find  it 
practicable,  to  come  to  terms  with  any  local  authority 
as  to  such  authority  undertaking  the  maintenance  of 
any  particular  roads.  A  sum  not  exceeding  £23,000 
is  to  be  paid  to  local  authorities  in  respect  of  the 
maintenance  of  assisted  roads  during  the  past  year. 
For  the  current  year  the  expenditure  estimated  in 
respect  of  these  roads  is  £27,500.— £185  has  been 
granted  towards  widening,  at  a  cost  of  £555,  400yds. 
of  the  main  London-Lewes  road,  the  Road  Board  and 
dam  District  Council  each  having  contributed 
a  similar  sum.  Two-thirds  of  the  cost  of  paving  the 
tram  margins  in  Claremont-road  is  to  be  paid  to  the 
Surbiton  Urban  District  Council,  the  annual  con- 
tribution being  £156  lis.  6d.  for  ten  years,  and 
£58  10s.  64  for  a  further  ten  years.— With  regard 
to   the   £27,500  for  assisted   roads,    the  council    have 


agreed  to  assist  150  miles  of  these  roads  by  paying 
half  the  cost  of  tarring.  Experience  had  shown  that 
it  affected  a  great  saving  in  maintenance. 

Swindon  T.C — Akonia  is  to  be  again  used  this 
season  for  dust  prevention. 

Weston-super-Mare  U.D.C — The  council  have 
decided  to  try  Akonia  for  dust  prevention  on  some 
of  their  roads. 

Withernsea  U.D.C. — A  new  road  to  the  north  of  the 
town  is  to  be  constructied  at,  an  estimated  cost  of 
£2,300. 

Wolverhampton  T.C. — Land  and  property  in  Penn- 
road  are  to  be  purchased  for  £1,770,  with  the  object 
ultimately  of  effecting  direct  communication  with 
Blakenhall.  The  new  road  would  be  in  direct  line 
with  Oaklands-road  on  the  Penn  side,  and  would  cut 
through  the  fields  to  the  very  heart  of  Blakenhall. 

SEWERAGE  AND  SEWAGE  DISPOSAL 

Earby  U.D.C. — Improvements  are  to  be  carried  out 

at  the  sewage  disposal  works,  at  an  estimated  cost 
of   £4,500. 

Newport  (Mon.)  T.C— The  tender  of  Mr.  G.  F. 
Leadbeater  at  £312,  has  been  accepted  for  the  con- 
struction of  a  convenience  in  Dock-street. 

Norwich  T.C. — An  underground  convenience  for  both 
sexes  is  to  be  built  on  Tombland,  at  an  estimated 
cost  of  £600. 

Oakengates  U.D.C. — The  Local  Government  Board 
have  sanctioned  a  loan  of  £15,000  for  the  carrying  out 
of  additional  sewerage  works  in  accordance  with  the 
scheme  prepared  by  Messrs.  Berrington,  Son  & 
Watney,  of  Westminster  and  Wolverhampton,  the  con- 
sulting engineers  to  the  council. 

Penrhyndeudraeth  R.D.C  —  The  council  have 
adopted  the  plans  of  Messrs.  Berrington,  Son  & 
Watney,  of  Wolverhampton  and  Westminster,  for  the 
sewerage  of  Minffordd,  and  have  applied  to  the  Local 
Government  Board  for  sanction  to  a  loan  for  carrying 
out  the  scheme. 

Portadown  U.D.C— The  council  have  referred  to 
the  Sanitary  Committee  a  letter  from  the  Local 
Government  Board  stating  that  they  had  received  the 
report  of  their  medical  inspector,  Dr.  O'Brien,  on  the 
sanitary  condition  of  the  urban  district,  and  requesting 
that  the  matters  referred  to  in  it  might  receive  the 
careful  consideration  of  the  council.  They  trusted 
that  the  recommendations  made  by  their  medical 
inspector  to  remedy  the  present  defective  sewerage 
system  of  the  town,  to  which  matter  the  board  had 
directed  the  council's  attention  in  previous  corres- 
pondence, would  receive  early  consideration. 

Rotherham  R.D.C. — Tenders  are  to  be  obtained  for 
sewerage  extensions  to  cost  something  like  £2,064. 

Sunbury  U.D.C — The  tender  of  Messrs.  R.  Hornsby 
&  Sons,  at  £549,  has  been  accepted  for  the  supply 
of  a  gas  engine,  suction-gas  plant,  and  air-compress- 
ing machinery  at  the  sewage  disposal  works,  and  the 
tender  of  Messrs.  Hughes  &  Lankester,  at  £1,650,  for 
the  erection  of  an  ejector  station  and  ejectors. 

Ulverston  U.D.C— The  surveyor,  Mr.  C.  T.  Hague, 
has  prepared  a  report  on  the  sewerage  of  the  town. 
for  winch  he  has  received  the  congratulations  of 
councillors.  His  scheme  is  divided  into  two  parts, 
and  it  is  understood  that  what  is  known  as  the 
Chapel-street  scheme  will  be  proceeded  with  first. 

Wolverhampton  T.C. — Conversions  to  the  water 
carriage  system  are  to  be  carried  out  at  an  estimated 
eo.-t  of  £27,157.  —  The  annual  statement  of  income 
and  expenditure  in  connection  with  the  farming 
operations  at  the  Barnhurst  shows  a  balance 
in  incur  of  the  Sewerage  Committee  of  £2,896. 
as  compared  with  £1,106  for  the  previous 
year.  The  statement  revealed  the  fact  that  eighty 
milking  cows  on  the  farm  yielded  67,500  -gallons  of 
milk.    £2,475  being  realised 

WATER,  CAS,  AND  ELECTRICITY. 

Ashbourne  U.D.C — The  council  have  decided  to  seek 
an  additional  supply  of  water,  and  have  lrstrueted 
Mr.  H.  Lapworth,  D.SC-,  m.tn.st.ce..  Westminster,  to 
advise  them  in  the  matter. 

Bampton  U.D.C  — The  council  have  referred  to  a 
special  committee  a  report  on  the  water  supply  of 
the  town  prepared  by  Mr.  J.  Siddalls,  borough  sur- 
veyor of  Tiverton.     The  quality  of  the  water  is  favour- 
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ably  commented  upon,  but  Mr.  Siddalls  states  there 
was  a  lack  of  supply  to  cisterns  at  the  higher  pails 
of  the  town.  The  service  tanks  were  practically  on 
the  same  level  as  the  topmost  tanks.  A  greater 
altitude  was  required,  and  this  could  best  be  accom- 
plished by  (a)  a  pump,  lifting  to  a  small  service  tank, 
and  a  new  quick  main  to  houses  on  the  west  of  the 
railway.  The  other  scheme  (b)  was  to  pump  the  whole 
supply  to  a  higher  surface  reservoir,  lay  a  4-in.  main, 
using  the  present  pipes  down  the  lane,  and  joining 
tip  with  the  present  main  at  the  railway  bridge.  The 
report  went  on  to  suggest  how  these  schemes  could 
be  carried  out.  They  could  be  done  for  such  amounts 
as  £350,  £440,  or  £820. 

Bristol  T.C. — The  Sanitary  Committee  have  adopted 
a  schedule  of  streets  where  cables,  from  which  current 
will  be  obtained  for  street  lighting,  have  been  laid. 
The  city  engineer,  Mr.  L.  S.  McKenzie,  informed  the 
committee  that  under  this  scheme  there  were  1,157 
gas  lamps  which  could  be  converted  into  electric 
lamps.  As  the  current  would  be  provided  to  the  city 
free  of  charge  the  saving  in  the  gas  bill  would  be 
2s.  lid.  per  lamp,  or  a  total  of  £797  18s.  (3d.  per 
annum.  The  cost  of  the  conversion  could  be  met  by 
a  suspense  account  for  five  and  a  half  years,  after 
which  there  would  be  a  saving  of  £800  a  year. 

Cork  R.D.C. — The  engineer  has  been  instructed  to 
report  upon  a  water  supply  for  Ballinora. 

Hull  T.C. — A  new  water  main  is  to  be  laid  in  the 
Cottingham-road,  at  an  estimated  cost  of  £2,000. 

Llandudno  U.D.C. — The  charges  for  water  have  been 
reduced  by  3d.  in  the  £,  and  the  Water  Committee 
have  been  authorised  to  make  a.  reduction  in  the  price 
of  gas,  which  is  now  3s.  per  1,000  cub.  ft.  Certain 
reductions  in  the  price  of  electricity  have  also  been 
sanctioned. 

Pershore  U.D.C. — It  has  been  decided  to  enter  into 
a  provisional  agreement  with  Sir.  S.  Stott  for  the 
purchase  of  120,000  gallons  of  water  per  day  from  the 
Stanton  Springs  on  the  Cotswpld  Hills,  near  Broad- 
way, at  a  cost  of  £9,000,  with  the  option  of  taking 
any  further  quantity  required  on  the  same  terms, 
and  reserving  to  Mr.  Stott  35,000  gallons  of  water 
per  day  as  compensation  water;  also  that  on  the 
completion  of  the  agreement  application  should  be 
made  to  the  Local  Government  Board  for  sanction  to 
borrow  £18,000  for  waterworks,  repayable  in  thirty 
years,  and  £9,000  for  the  water,  repayable  in  fifty 
years. 

Salcombe  U.D.C. — The  lender  of  the  Campbell  Gas 
Engine  Company,  at  £820,  has  been  accepted  for  an 
installation  of  new  [lumping  machinery  at  the  water- 
works. 

Sandbach  U.D.C. — Extensions  are  to  be  carried  out 
at  the  waterworks,  ;it   an  estimated  cost  of   £1,200. 

Selby  U.D.C.  —  It  has  been  agreed,  subject  to  the 
sanction  of  the  Local  Government  Board,  to  supply 
water  to  the  Riccall  Rural  District  Council  at  the 
rate  of  9d.  per  1,000  gallons. 

Street  U.D.C. — A  supplementary  water  scheme  is 
to  be  carried  out,  in  connection  with  which  £2,550 
lias   been   paid    for   land   at   Rodney  Stoke. 

MISCELLANEOUS. 

Aberdeen  T.C.  —  A  sub  -  committee's  report  and 
recommendations  regarding  the  tramways  extension 
in  the  city  have  been  approved.  The  scheme  in- 
volves the  running  of  motor-omnibuses  and  the 
equipment  and  running  of  trackless  trolley  cars.  The 
estimated  cost  is    £7,830   and   £6,230  respectively. 

Bournemouth  T.C. — The  nett  profit  earned  last  year 
by  the  tramways  undertaking  was  £10,000. 

St.  Ives  T.C. — 1,000  ft.  of  canvas  hose  and  a  hose 
reel  are  to  be  purchased  for  the  fire  brigade.— Owing 
to  the  high  prices  of  the  tenders  received  for  culvert- 
ing  the  river  the  council  have  instructed  the  surveyor, 
Mr.  S.  Palmer,  to  carry  out  the  work. 

South  Shields  T.C. — The  electric  tramway  system 
yielded  a  nett  profit  last  year  of  £6,300,  which  con- 
stitutes a  record. 

Stafford  T.C. — The  gas  undertaking  earned  last  year 
a  profit  of  £6,437.  and  the  electric  lighting  works  a 
profit  of  £212. 

York  T.C— The  Electricity  Committee  have  received 
authority  to  pay  their  men  engaged  in  laying  cables 
a  minimum  rate  of  pay  of  not  less  than  6J,d.  per  hour, 
as  from  May  1st. 


PERSONAL. 


Mr.  G.  Mitchell,  of  Clare,  Cambridge,  has  been 
appointed  surveyor  and  inspector  to  the  Shoebury 
Urban  District  Council. 

Mr.  J.  Oborn,  surveyor  and  inspector  to  the  Burry 
Port  Urban  District  Council,  has  been  appointed 
surveyor  and  inspector  to  the  Porthcawl  Urban 
District  Council  at  a  salary  of  £140  a  year. 

Mr.  R.  O.  Wynne-Roberts,  consulting  engineer, 
Regina,  is  writing  for  the  Municipal  and  School  Journal 
of  Saskatchewan  a  series  of  articles  entitled  "Notes 
^n  the  History  of  the  Regina  Water  Supply." 

Mr.  Henry  Fred  Moody,  who  has  just  completed 
twenty-five  years'  service  as  chief  sanitary  inspector 
of  Grimsby,  has  been  presented  with  a  gold  watch  and 
an  address  by  the  members  and  officials  of  the  cor- 
poration on  his  approaching  marriage. 

Mr.  George  W.  Tillson,  consulting  engineer  to 
Brooklyn  Borough,  Mr.  Alfred  E.  Steers  and  Mr. 
Nelson  I*.  Lewis,  chief  engineer  of  the  Board  of  Esti- 
mate. New  York  City,  have  been  appointed  to  repre- 
sent the  city  of  New  York  at  the  International  Road 
( !ongress. 

Mr.  E.  J.  Lovegrove,  borough  engineer  of  Hornsey, 
has  been  elected  a  member  of  council  of  the  Concrete 
Institute.  Among  those  who  have  recently  become 
members  of  the  institute  are  Dr.  John  S.  Owens,  and 
Mr.  C.  C.  Keep,  director  of  the  Adamant  Stone  and 
Paving  Company,  Aberdeen. 

Mr.  P.  A.  Willoughby,  director  of  public  works 
in  the  Island  of  Jamaica,  died  recently,  we  regret 
to  state,  at  Llandilo.  He  had  in  his  time  filled  the 
offices  of  assistant  to  the  city  engineer  of  Cardiff, 
deputy  surveyor  of  Merthyr,  and  surveyor  of  Ponty- 
pridd. He  had  been  on  a  visit  to  Wales  for  the 
benefit  of  his  health.' 

Messrs.  A.  Winter  Gray,  borough  engineer's  depart- 
ment, Lambeth.  F.  O.  Kirby,  borough  surveyor  and 
waterworks  engineer,  Doncaster,  and  W.  Wright, 
borough  surveyor,  Grantham,  have  been  elected 
members,  and  Messrs.  W.  G.  Bartlett.  borough  sur- 
veyor's office,  High  Wycombe,  and  L.  Raine,  sur- 
veyor and  inspector,  Christchurch  Rural  District 
Council,  associates,  of  the  Royal  Sanitary  Institute. 

Mr.  Harold  L.  Buxton,  who  has  resigned  his  position 
as  assistant  in  the  surveyor  of  highways  department, 
Sheffield,  to  take  up  an  appointment  under  the  Inland 
Revenue  authority,  land  valuation  department,  has 
been  presented  with  a  dressing  case  subscribed  for  by 
the  members  of  the  surveyor  of  highways  department, 
as  a  token  of  the  respect  in  which  he  has  been  held 
during  the  past  five  years.  Mr.  W.  J.  Hadfield,  sur- 
veyor of  highways,  on  behalf  of  the  staff,  made  the 
presentation. 


Street  Lighting  in  Nottingham.— The  annual  report 
of  the  Nottingham  Lighting  Committee  states  that 
the  committee  are  still  experimenting  with  clockwork 
automatic  lighting  and  extinguishing  apparatus, 
which  continues  to  act  very  efficiently.  This  apparatus 
is  now  attached  to  486  lamps.  There  are  now  5,362 
lamps  under  the  control  of  the  department. 

FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

T>OAD     BOARD. 

■**'  ASSISTANT  SECRETARY. 

The  Road  Board  invite  applications  for  the  position 
of  Assistant  Secretary.  Commencing  salary,  £500. 
Pensionable.  Sonic  knowledge  of  highway  admini- 
stration desirable.  Applications,  in  writing  only, 
stating  age,  present  occupation,  and  previous  experi- 
ence, to  be  addressed  to  The  Road  Board,  28  Broadway. 
Westminster. (503) 

WETHERBY  RURAL  DISTRICT  COUNCIL. 
The  above  Council  are  desirous  of  receiving 
Tenders  for  the  supply  of  one  160-gallon  horse-drawn 
Tar-boiler,  fitted  with  hand-spraying  apparatus. 

Specifications   and   Tenders   to   be  delivered  to  the 
undersigned   on  or   before   Monday,   the   2nd   day   of 
June,  1913. 
The  lowest  or  any  Tender  not  necessarily  accepted. 
A.   GORDON  KILNER, 

Surveyor. 
Council  Offices, 
Wetherbv. 

May  28,  1913.  (500) 
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RBAN  DISTRICT  OP  WOOD  GREEN. 
ENGINEER    AND    SURVEYOR'S 
DEPARTMENT. 


APPOINTMENT  OF— 

(A)  CORRESPONDENCE    CLERK. 

(B)  TEMPORARY  ENGINEERING   ASSISTANT. 
Applications   are   invited   for   the   appointments   of 

(A)  Correspondence  and  General  Clerk,  at  a  com- 
mencing salary  of  £65  per  annum,  and  (B)  Temporary 
Engineering  Assistant,  at  a  salary  of  Two  Guineas 
per  week.  Preference  will  be  given  to  candidates  for 
the  position  of  Correspondence  Clerk  who  have  had 
experience  in  a  Municipal  Engineer's  Office. 

Candidates  for  the  position  of  Temporary  Engineer- 
ing Assistant  must  have  been  engaged  in  the  Office 
of  a  Municipal  Engineer,  and  have  had  some  expe- 
rience in  Town  Planning  work. 

Application  (on  Forms  to  be  obtained  from  the 
undersigned),  endorsed  "Correspondence  Clerk,"  cr 
"Temporary  Engineering  Assistant,"  must  be  re- 
ceived by  me  not  later  than  10  a.m.  on  Saturday, 
7th  June,  1913,  accompanied  by  copies  of  three  recent 
testimonials. 

Canvassing,  either  directly  or  indirectly,  will  be 
an  absolute  disqualification. 

(By  order) 

WM.    C.    HARDING, 

Clerk  of  the  Council. 
Town  Hall, 

Wood  Green. 

May  29,  1913.  (504) 


URBAN      DISTRICT      COUNCIL      OF 
ENFIELD. 
BROKEN   GRANITE. 

The  Council  invite  Tenders  for  the  Supply  of  4,000 
tons  (more  or  less)  of  lj-in.  Hand-broken  Clee  Hill, 
Dhu,  or  Best  Blue  Guernsey  Granite,  to  be  delivered 
free  and  in  such  quantities  and  at  such  times  prior 
to  the  31st  March,  1914,  as  may  be  ordered  by  the 
Council's  Surveyor,  at  the  several  Railwav  Stations 
in  the  District. 

Tenders  (on  Forms  to  be  obtained  only  cf  Mr. 
Richard  Collins,  the  Council's  Surveyor,  at  these 
Offices),  endorsed  "Tender  for  Granite,"  together 
with  Samples  as  to  size  and  quality  of  the  Granite 
proposed  to  be  supplied  (no  Tender  will  be  considered 
unless  accompanied  by  Samples),  to  be  sent  to  me 
not  later  than  noon  on  Wednesday,  the  11th  day  of 
June  next. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest   or   any   Tender. 


(By  order) 


Public  Offices,  Enfield. 
May  29,  1913. 


T.  W.  SCOTT, 


Clerk. 

(505) 


rPEDDINGTON  URBAN  DISTRICT  COUNCIL. 
TO   ROAD   CONTRACTORS. 

The  Urban  District  Council  of  Teddington  are  de- 
sirous of  receiving  Tenders  for  the  execution  of  the 
undermentioned  works  in  Station-road,  Victoria-road 
Albert-road,  Walpole-road,  Church-lane,  Sydney-road 
Luther-road   and  Latimer-road,   Teddington— viz., 

2,190  lin.  yds.  of  Channelling,  38  super,  yds  of 
Granite-sett  Crossings,  and  all  other  works 
incidental  thereto. 

and  Specifications  may  be  seen,  Bills  of  Ouan- 
nd  Form  of  Tender  obtained  (on  payment  of 

&S  rr^"\  '\hlCh  wil1  be  retu™ed  on  receipt  of  a 
bond- fide  Tender),  on  application  to  Mr.  M  Hains- 
worth,  Surveyor,  Council  Offices,   Teddington 

inttft  ?rderS'i  e.ndorsed  "Street  Improvements," 

Bsfdjissrit™ on  or  before  Monday> the 

Io^8tSUan?TdenS.  ""*  ^^  l°  ^  the 
(By  order) 

G.  H.  SALMONS, 

Clerk  to  the  Council. 
Public  Offices,  Teddington 

*'  I913'  (499) 


URBAN      DISTRICT      COUNCIL      OF 
ENFIELD. 
TO    CONTRACTORS. 
The  Council  invite  Tenders  for  Making  Up  '.he  fol- 
lowing Private  Streets  in  their  District — viz.:  — 
Brimsdown-avenue,  Enfield  Highway. 
Glyn-road   (part  of),   Ponder's   End. 
Swansea-road,  Ponder's  End. 
Plans    and    Specifications   can   be    seen,    Forms   of 
Tender,    and    all    information    obtained,    on    applica- 
tion to  Mr.  Richard  Collins,  the  Council's  Snrvejor, 
at  these  Offices,  any  day  (except  Saturday)  b<  tween 
the  hours  of  9  a.m.  and  5  p.m. 

The  Contractor  will  be  required  to  observe  Tiade 
Union  hours  of  labour,  and  to  pay  the  recognised 
Trade  Union  rates  of  wages  in  force  in  the  district 
where  the  work  is  to  be  executed. 

Separate  Tenders  for  each  road  (on  the  Form  sup- 
plied only)  to  be  sent  in  to  me  not  later  than  noon  on 
Wednesday,    the    11th    day    of    June,    1913,    endorsed 

"Tender  for  ." 

The  Tenders  must  be  accompanied  by  a  schedule 
of  hours  of  labour,  and  of  prices  and  wages  to  be 
paid  for  different  classes  of  work,  which  schedule 
will  be  embodied  in  the  Contract. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest   or   any   Tender. 


(By  order) 


Public  Offices, 

Enfield,   Middlesex. 
May   29,   1913. 


T.  W.  SCOTT, 


Clerk. 
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BIRMINGHAM,  TAME,  AND  REA  DISTRICT 
DRAINAGE  BOARD. 


COLE  HALL   SEWAGE   DISPOSAL   WORKS. 


TO  CONTRACTORS. 

The  Board  invite  Tenders  for  works  comprised 
in  the  construction  of  about  one  and  a-half  acres  of 
Bacteria  Beds,  filling  the  Beds  with  upwards  of 
14,000  cub.  yds.  of  medium,  and  other  appurtenant 
works  in  connection  therewith. 

The  site  (and  similar  works  in  operation  which 
can  be  inspected  at  any  time)  is  situated  on  the 
Board's  land  at  Cole  Hall,  in  the  City  of  Birmingham, 
about  two  miles  north  of  Stechford  Station,  L.  &  N.-W. 
Rly. 

Persons  desiring  to  submit  Tenders  are  requested 
to  make  application  to  the  office  of  the  undersigned 
on  or  after  Monday,  2nd  June,  1913,  where  the  Con- 
tract Drawings  can  be  seen,  and  a  copy  of  the  Speci- 
fication and  Bill  of  Quantities  obtained. 

Tenders,  duly  signed,  sealed,  and  endorsed  "Tender 
for  Bacteria  Beds,  Cole  Hall,"  must  be  delivered  at 
the  Office  of  Mr.  Arnold  E.  Harris,  Clerk  to  the  Board, 
117  Colmore-row,  Birmingham,  not  later  than  10  a.m. 
on  Wednesday,  10th  June,  1913. 

The  Board  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender,  and  parties  tendering  do  so 
at  their  own  cost. 

JOHN  D.   WATSON,   m.inst.c.b., 
Engineer  to  the  Board. 

Engineer's  Office, 

Tyburn,  Birmingham. 

(Castle  Bromwich  Station,  M.R.) 

May  28,  1913.  (502) 


S 


TAINES    URBAN    DISTRICT    COUNCIL. 


PRIVATE   STREET   WORKS. 


TO  ROAD  CONTRACTORS. 
The  above  Council  invite  Tenders  for  the  making  up, 
paving  and  surface  draining  of  Penton-road  and  part 
of  Wheatsheaf  and  Pigeon  Lane  in  their  district. 
Plans  may  be  seen,  Specifications  and  Forms  of 
Tender  obtained,  upon  application  to  the  undersigned, 
to  whom  Tenders,  under  seal,  endorsed  "Penton- 
road,"  are  to  be  delivered  on  or  before  Saturday,  the 
14th  June,  1913. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

E.  J.  BARRETT,  Assoc. m.inst.c.e., 

Engineer  and  Surveyor. 
Town   Sail, 

Staines.  (501; 


Al  m    30.    1915. 
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THE  CHINGFORD   RESERVOIR  WORKS. 


TWO  MASONRY    BRIDCES. 

The  works  carried  out  by  the  Metropolitan  Water 
Board  at  Chingford,  a  general  description  of  which 
will  be  found  in  our  issue  of  March  21st.  include 
two  masonry  bridges  -a  single  span  over  the  intake 
and  a  three-span  bridge  over  the  river  diversion. 
The  type  <>!  bridge  is  in  each  case  shown  in  the 
illustration  in  which  it  appears,  on  p.  499.  Both 
bridges  belong  to  the  general  type,  in  which  a 
masonry  arch  carries  the  roadway  and  parapets; 
both  have  mass  abutments  and  curved  wing  walls, 
and  in  both  bridges  the  arch  material  is  reinforced 
concrete. 

THE     BRIDGE     OVER    THE     INTAKE     CHANNEL. 

This  is  a  single  span  bridge,  with  50ft.  clear  span 
and  5  ft.  rise.  The  clear  width  between  parapets  is 
10  ft.  Gin.,  and  the  arch  width  is  14  ft.  8  in.  The 
abutments  are  of  mass  concrete,  nearly  23  ft.  long  at 
the  bottom,  the  water  faces  battered  1  in  4,  which  is 
nearly  at  right  angles  to  the  intrados  of  the  arch  at 
the  springings.  The  arch  reinforcement  consists  of 
Kahn  bars  longitudinally  and  round  bars  trans- 
versely. The  arch  is  2ft.  Gin.  thick  at  springings, 
and  about  1ft.  3in.  at  the  crown.  The  Longitudinal 
reinforcement  (2fV-in.xf-in.  Kahn  bars)  is  spaced  at 
6-in.  centres,  the  extensions  into  the  abutments  being 
3-in.  and  1-in.  bars.  The  transverse  rods,  J-iii.  dia- 
meter, are  spaced  3  ft.  apart.  The  parapets  are  rein- 
forced for  stiffness  and  for  distribution  of  load,  but 
not,  of  course,  as  girders  of  any  considerable 
strength.  The  spandrel  walls  are  more  heavily  rein- 
forced with  3-in.  diameter  rods,  12  in.,  9  in.  and  Gin. 
apart,  verticals,  and  1-in.  indented  bars  horizontally. 
9  in.  apart,  near  each  face,  it  remains  to  be  noted 
that  at  the  ends  of  the  cxtrados  reinforcement  there 
are  double-hooked  steel  ties,  1-in.  diameter,  24  in. 
long,  and  spaced  12  m.  apart.  The  purpose  of  these 
"ties"  is  by  no  means  apparent.  They  arc  at  a 
place  where  the  concrete  is  under  the  compression 
due  to  the  arch  thrust,  with  a  load  above  them  in- 
cluding about  4  ft.  of  mass  concrete,  more  than  3  ft. 
of  rilling,  and,  at  the  two  ends,  portals  4  ft.  x 2  ft.  and 
more  than  5  ft.  high. 

The  road  crust  is  9  in.  thick,  on  a  foundation  of 
9  in.  of  hardcore.  The  extrados  of  the  arch  is  pro- 
tected by  a  J-in.  coat  of  cement  mortar  with  a  flush- 
ing of  bituminous  sheeting  at  the  foot  of  each  span- 
drel wall,  and  carried  nearly  up  to  the  hardcore  layer. 
Over  each  springing  there  is  a  transverse  drain  which 
empties  into  the  waterway  by  means  of  an  ordinary 
farm  drain  pipe,  3  in.  in  diameter,  carried  through 
the  arch  ring.  Kentish  rag  is  used  for  the  water  faces 
of  the  abutments,  and  for  the  wing  walls,  but  the 
copings  are  of  concrete.  Granite  corner  kerbs  are 
provided  at  the  portals. 

THE    BRIDGE    OVER    THE    RIVER    DIVERSION. 

This  is  a  skew  bridge  of  three  spans,  27ft.  Gin.  on 
the  skew  and  27  ft.  If  in.  on  the  square,  and  5  ft.  rise. 
It  is  a  massive  structure  of  very  great  strength.  The 
arch  width  is  42  ft.  9  in.,  carrying  a  26-ft.  carriageway 
and  two  footways,  the  width  between  parapets  being 
40  ft.  clear.  The  arch  ring  is  about  1ft.  8  in.  thick 
at  springings,  and  10  in.  at  the  crown.  The  abutments 
are  of  mass  concrete,  carried  up  nearly  to  the  level 
of  the  extrados,  to  which  they  are  connected  by  a 
concrete  fill,  and  the  spaces  over  the  two  piers  are 
similarly  filled,  the  surfaces  sloping  to  transverse 
drains  over  piers  and  over  abutments.  Although  the 
concrete  of  the  piers  proper  and  the  abutments  proper 
are  separated  from  that  of  the  fill  by  the  concrete  of 
the  arch  rings  at  their  springings,  the  construction 
is,  it  seems,  in  each  case  practically  monolithic.  The 
piers  are  about  5  ft.  thick  at  springings,  battered  out 
to  7  ft.  6  in.  at  bed  level.  Here  small  footings  bring 
the  width  to  8  ft.  6  in.  There  are  two  footings  below 
this,  to  a  total  width  of  12ft.  6  in.  at  foundation  level, 
where  the  length  is  47  ft.  The  three  arches  are  thus 
very  stable;  but  about  half  of  each  span — the  middle 
half — has  only  a  small  dead  load,  and  the  arch  ring 
is,  accordingly,  reinforced  by  longitudinal  rods  6  in. 
apart,  centres,  the  extradosal  and  intradosal  rods 
being  connected  by  stirruping  of  J-in.  wire.  These 
continuous  rods,  with  2-ft.  lap  joints  at  the  crown, 
are  f-in.  diameter,  and  they  are  supplemented  by 
intermediate  -fe-in.  rods  in  the  haunches,  these  being 
7ft.  Gin.  long  at  the  pier  ends  and  9ft.  long  at  the 
abutment  ends,  reaching  about  4  ft.  beyond  the  spring- 


ings into  the  abutment.  Regarded  as  a  reinforcement 
of  the  arch  ring  to  withstand  thrust  this  disposition 
is  logical  ;  but  it  may  be  suggested  that  some  of  the 
steel  in  the  haunches,  or  that  buried  in  the  piers 
and  abutment,  might  have  been  put  to  better  use  in 
the  middle  half  of  the  span,  partly  in  the  form  of 
transverse   reinforcement. 

The  bridge  presents  a  very  pleasing  elevation,  the 
main  lines  giving  outward  expression  to  the  realities 
of  the  massive  design,  and  the  structure  being  devoid 
of  incongruous  embellishments.  In  the  case  of  the 
single  span  bridge  the  central  pilasters,  though,  no 
doubt,  useful  in  adding  to  the  dead  load  over  the 
crown,  suggest  a  larger  amount  of  load  than  is  really 
there,  and  the  bridge  would  probably  look  better  if 
the  central  mass  were  longer  and  did  not  project 
above  the  top  of  the  parapet. 


THE  SURVEYORS'  INSTITUTION. 


INSTALLATION     OF    PRESIDENT. 

At  the  annual  general  meeting  of  the  Surveyors' 
Institution  on  Monday  evening  Mr.  Wm.  Edward 
Woolley,  of  Loughborough,  was  installed  as  presi- 
dent in  succession  to  the  Hon.  E.  G.  Strutt. 

Mr.  Arthur  Lyon  Ryde  was  elected  a  vice-president 
to  serve  with  Mr.  II.  H.  Smith,  Mr.  G.  F.  Stewart, 
and  Mr.  Howard  C'hatfeild  Clarke,  f.r.i.b.a.,  while 
Mr.  Edwin  Walter  Rushworth  (Savile-row),  Mr.  J.  D. 
Wall  is  (Manchester),  and  Mr.  Dendy  Watney 
(Frederick's-place)  were  added  to  the  council.  Lord 
Alverstone  and  Sir  John  Wolfe  Barry  were  re-elected 
associates   of  the   council. 

The  annual  report  of  the  council,  submitted  dining 
the  proceedings,  points  to  a  double  record  in  the 
statistics  of  membership.  For  the  first  time  the 
total  membership  has  exceeded  5,000;  and  the  in- 
crease on  the  year — 395 — is  far  in  excess  of  that  re- 
corded on  any  previous  occasion.  The  number  of 
those  presenting  themselves  for  examination  shows 
a  further  increase,  the  figures  for  the  preliminary 
examination  being  25,  and  those  for  the  professional 
examinations  238,  in  excess  of  last  year. 


Why  House  Gutters  Fall. — At  an  inquest  held  at 
Richmond,  Surrey,  last  week,  into  the  death  of 
a  seven-year-old  child  who  was  killed  by  a  piece  of 
gutter  -which  fell  from  a  house  and  struck  the  child 
on  the  head,  Mr.  F.  W.  Pearce,  surveyor  to  the 
Twickenham  Urban  District  Council,  voluntarily 
gave  some  interesting  evidence.  The  gutters,  he 
said,  were  ordinary  ogee  gutters,  fixed  with  the 
sunken  screws  commonly  used.  The  guttering  was 
properly  fixed,  and  the  initial  defect,  if  any.  was  a 
lack  of  sufficient  painting.  In  his  opinion  the  acci- 
dent was  due  to  insufficient  painting,  causing  the 
screws  to  rust  behind  the  heads,  and  also,  he  thought, 
possibly  to  the  fact  that  the  screws  used  were  not 
of  the  best  quality.  Mr.  Pearce  then,  by  the  aid  of 
one  of  the  screws  used,  explained  to  the  jury  how 
the  rust  would  work  behind  the  head  if  it  had  not 
been  properly  painted  when  it  was  fixed,  and  added 
that  the  effects  of  the  rust  could  not  be  detected 
by  a  cursory  examination.  The  jury  returned  a 
verdict  of  "Accidental  death,"  and  exonerated  the 
owner  of  the  house. 

Local  Authorities  and  Motor  Omnibus  Traffic. — 
Epping  Rural  District  Council  are  petitioning  all  the 
highway  authorities  in  Essex  to  oppose  motor  omnibus 
services  to  Epping,  Chingford,  and  other  places  border- 
ing on  Epping  Forest,  on  the  ground  that  it  is  danger- 
ous' to  the  public  owing  to  the  narrowness  of  the 
roads,  and  is  a  great  expense  to  the  ratepayers,  who 
have  to  maintain  the  roads.  The  last  Essex  county 
rate  was  increased  by  3d.  in  the  £  primarily  owing 
to  the  effect  of  motor  vehicle  traffic.  In  Epping 
opinion  is  divided  on  the  subject.  The  Epping  Urban 
District  Council  have  declined  to  co-operate  with  the 
rural  authority,  the  opinion  of  many  townsmen  being 
that  the  omnibuses  bring  more  trade  to  the  town  than 
they  take  out.  It  has  been  argued  at  meetings  of 
the  urban  council  that  motor  omnibuses  do  no  more 
harm  to  the  roads  than  motor  cars,  and  that  they  are 
not  so  dangerous  to  the  public.  The  Buckhurst  Hill 
Council  have  decided  to  prepare  a  special  report  as  to 
the  cost  of  widening  the  roads  in  their  districts.  The 
Loughton  Urban  District  Council  also  are  preparing 
a  special  report  on  the  subject. 
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THE  COEFFICIENT  OF   FRICTION   IN  CONCRETE 
PIPES. 


The  materials  used  and  the  methods  employed  in 
making  concrete  pipes  for  the  carriage  of  water  under 
a  very  small  head,  or  under  no  pressure  at  all,  differ 
from  those  which  are  suitable  in  the  case  of  a  rein- 
forced pipe  for  water  under  considerable  heads.  It 
is  therefore  important  to  note  the  results  of  experi- 
ments made  io  find  the  coefficient  of  friction  in  pipes 
of  this  class.  The  value  of  this  coefficient  will,  of 
course,  depend  upon  the  nature  of  the  surface  of  the 
core  used  in  moulding  the  pipe  and  upon  other 
factors.  If.  for  instance,  the.  water  deposits  a  smooth 
coating,  the  coefficient  of  friction  may  be  improved; 
but  at  the  same  time  the  bore  of  the  pipe  will  be 
reduced.  In  other  cases  the  surface  may  be  made 
smoother  by  a.  permanent  but  very  thin  skin,  or  by 
one  of  a  temporary  character,  though  the  latter  class 
of  coating  is  more  important  in  the  case  of  open 
channels  than  it  is  in  pipes.  Special  investigations 
may  be  made  from  time  to  time  with  a  view  to 
finding  what  is  the  influence  of  each  of  a  number  of 
factors;  but,  on  the  whole,  the  most  important  results 
are  those  <jiven  by  service  tests  under  conditions  the 
probable  effecls  of  which  may  be.  to  some  extent, 
judged   by  hydraulic  engineers. 

An  article  by  Mr.  H.  D.  Newell,  an  engineer  of  the 
United  States  Reclamation  Service,  published  in  a 
recent  issue  of  Engineering  News,  contains  an  account 
of  tests  of  the  flow  of  water  through  ferro-concrete 
pipes  of  30-in.  and  46-in.  diameter,  the  thickness  of 
the  shell  being,  in  each  case,  3 in.  These  pipes  were 
easl  in  a  pipe  yard.  A  distinctly  wet  mixture  was 
used,   and   the   pipes   were   "grouted"   on   the   inside. 

The  46-in.  pipe  was  in  constant  use  from  April  to 
October,  1910.  During  the  winter  it  was  not  in  use, 
and  contained  water  only  in  the  lowest  depressions. 
It  was  again  in  service  from  March  to  October,  1911, 
the  tests  being  made  in  July  and  August,  of  that  year, 
and  in  June  and  July,  1912.  At  the  end  of  the  season 
the  inside  was  smooth  and  generally  in  good  condi- 
tion. There  was  a  deposit  of  I  cub.  yd.  of  material  in 
one  place  and  a  little  gravel  at  other  places.  These 
cannot  have  much  affected  the  results,  as  the  pipe 
was  more  than  9,800ft.  long.  The  value  of  N  in 
Kutter's  formula  was  0-011  in  July  and  0  0I0G  in 
August,  1911.  It  had  increased  to  0-U117  in  June,  1912, 
but  was  only  00113  in  July.  The  four  corresponding 
velocity  coefficients  in  the  formula  v  =  C  V  RS  are 
138,  145,  130  and  \o~>.  The  experiments,  therefore, 
point  to  a  coefficient  of  0012  as  somewhat  too  high, 
and  probably  indicating  some  other  loss  of  head  in 
such  a  pipe,  while  it  should  be  possible  to  obtain 
0-011  without  much  difficulty,  and  0-0106  should  be 
aimed  at,  or  a  velocity  coefficient  of  145. 

The  30-in.  pipes,  the  first  of  which  was  5,130  ft.  long, 
provided  three  tests.  In  July  and  August,  1911,  the 
lopi  of  the  longer  pipe  was  0-00107  and  0-00105.  In 
the  former  case  N  has  00103,  and  in  the  latter  case 
two  results  gave  0-0106  and  00108.  In  June,  1912,  the 
test  was  on  a  pipe  .3,658  ft.  long,  and  the  slope  was 
There  was  at  the  end  of  the  season  a  deposit 
of  IV  cub.  yds.  of  material  over  a  length  of  75ft.  of 
the  pipe,  tested  in  the  first  two  of  these  three  experi- 
ments, and  this,  or  some  of  it,  was  probably  there 
when  one  or  when  both  tests  were  made.  The  third 
as  made  on  a  different  pipe,  which  probably 
contained  some  deposits  of  sand.  The  value  of  N 
was  0-0119.  We  might  therefore  regard  the  coeffi- 
roper,  including  joint  disturbance,  to  be  about 
(t-0103,  or  take  a  velocity  coefficient  of  140  for  this 
pipe:  but,  in  the  light  of  the  results  of  the 
tests  with  the  larger  pipe,  it  might  be  safer  to  regard 
the  experiments  as  pointing  to  the  values  0-0106  and 
135.  Tests  of  the  flow  through  a  16-in.  pipe  were  made 
in  June  and  August,  1912,  this  being  a  "cement  pipe" 
in  2-ft.  lengths.  If  we  applied  Kutter's  formula  in 
accordance  with  the  usual  text-book  procedure,  we 
should  use  the  same  value  of  N— say,  0011.  The 
actual  values  were,  however,  0-0154,  0-0134  and  00125. 
It  must  be  noted  that  this  pipe,  besides  being  of  a 
smaller  diameter  than  the  others,  was  made  of  pipes 
2  ft.  long  against,  4  ft.  for  the  30-in.  pipe  and  8ft. 
for  the  46-in.  pipe.  These  were  made  by  the  wet  pro- 
it  the  16-in.  pipe  was  made  by  the  dry  pro- 
cess. It  was  not,  known  whether  there  were  deposits 
in  the  dips  in  this  pipe. 


Since  these  were  service  tests  of  pipes  in  regular 
use,  it  was  probably  not  feasible,  or  even  desirable, 


to  )  i  re  vent  silt  from  entering  them.  It  is  a  pity 
however,  that  measures  were  not  taken  to  prevent 
gravel  from  entering  the  46-in.  pipe  or  to  trap  it 
before  it  had  -one  far.  The  different  lengths  of  pipe 
between  joints,  the  different  result  attained  in  the 
grouting  of  the  16-in.  pipe,  as  compared  with  the 
larger  sizes,  the  unknown  quantity  of  silt,  if  any. 
in  the  16-in.  pipe,  and  one  of  the  30-in.  pipes— all 
these  are  doubtful   factors. 

The  tests  may  be  regarded  as  affording  fresh  evi- 
dence with  respect  to  the  value  of  N  in  Kutter's 
formula  (for  concrete  surfaces),  and  as  suggesting  cer- 
tain further  considerations  regarding  the  presence  of 
silt  or  gravel  in  pipes  used  for  irrigation  water.  It 
nia\  also  be  pointed  out  that  if  a  test  with  clear 
water  were  made  with  each  pipe  before  it  began  to 
silt  up,  it,  might  be  possible  for  the  engineers  of  the 
Reclamation  Service  to  establish  data  pointing  to  the 
adoption  of  a  certain  diameter  of  pipe  with  a  certain 
head  (total  head)  as  representing  the  size  and  slope 
to  be  regarded  as  the  starting  point  when  we  make 
the  vague  statement  that  Kutter's  formula  gives 
values  which  are  too  high  for  pipes  of  large  diameters 
with  .steei)  slopes,  and  values  which  are  too  low  for 
pipes  of  small  diameter  with  flat  slopes. 

The  statement  as  it  stands  suggests  that  N  is  a 
producl  of  three  factors— one  varying  with  the  nature 
of  the  surface,  one  with  the  slope,  and  one  with  the 
diameter  of  the  pipe.  It  is  generally  admitted  that 
Kutter's  formula  gives  correct  values  for  the  dis- 
charges of  open  channels,  and  if  it  is  too  high  for 
large  pipes  in  steep  gradients,  and  too  low  for  small 
pipes  on  flat  gradients,  it  must  be  very  accurate  in- 
deed for  a  fair  range  of  diameters  and  slopes  in  some 
middle  class. 


Roads  Improvement  Association.  At  the  last 
monthly  meeting  of  the  Roads  Improvement  Associa- 
tion it  was  decided  to  hold  the  first  Roads  Improve- 
ment Association  conference  of  the  representatives  of 
its  branches  at  the  Royal  Automobile  Club  on  June 
21st.  The  general  principles  of  the  proposed  horse- 
shoe competition,  including  the  suggestion  that  the 
Clou  presented  by  the  R.S.P.C.A.  should  be  offered 
as  a  first  prize,  were  approved.  Full  details  will  be 
issued   shortly. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


President — Mr.   R.  J.   Thomas,   m.inst.c.e. 
County   Surveyor,   Buckinghamshire. 


SCOTTISH    MEETINC. 

A   meeting   of  the   institution   will   be  held   in  the 
Scottish  District  at  Dundee  on  June  6th  and  7th. 

Programme. 

Friday,   Jum    6th. 

[2.15    p.m.    -Reception   by   Lord   Provost,    magistrates 

and  Town  Council  of  Dundee. 
12.30   p.m.     Luncheon,    kindly   provided    by   the   Cor- 
poration  of  Dundee. 
2  p.m.     Business  meeting. 

Paper  :  "  Reconstructed  Dundee,"  by  A.  H. 
Miller,  ll.d.,  f.s.a.(scot.),  chief  librarian 
and  curator,    Dundee. 

Paper:    "Maintenance   of   County   Roads 
in  Dundee  District,"  by  .las.  Bell  Roberton, 
road      surveyor,     Forfar      County     Council 
(Dundee    district). 
4  to   530  p.m.— Municipal   works  to   be  visited:  — 

Group  No.  1. — 'far-macadam  plant,  Craigie 
Quarry  ;  trackless  trolley,  Clepington-road ; 
sewage   pumping  station,   Downfield. 

Group  No.  2.  —  Electricity  generating 
station,  Carolina  Port;  gasworks,  East 
Dock-street. 

Group  No.  3. — Central  reading  rooms 
Ward-road;  central  baths,  West  Protection 
Wall;  esplanade;  Blackness  branch  library 
and  reading  rooms,  Perth-road;  public 
wash-houses,  Miller's  Wynd. 
7  p.m.— Annual  Dinner  in  Victoria  Art  Galleries. 

Saturday,   June  71  h. 
By  kind  invitation  of  the  Corporation  of  Dundee 
the    party  will    visit    Dundee    waterworks,    Loch    of 
Lintrathen  and  Glamis  Castle  per  motor  chars-a-banc. 
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9  a.m. — Leave  Victoria  Art  Galleries  for  Lintrathen. 

11  a.m. — Arrive  at  Lintrathen. 

12  noon. — Luncheon. 

1.30   p.m. — Leave   for   Glands   Castle. 
2.15  p.m. — Arrive  at  Glamis  Castle. 
;'>  p.m. — Leave  for  Dundee. 
4  p.m. — Arrive  at  Dundee. 

David  Ronald, 

Hon.  District  Secretary. 
Burgh   Engineer, 
Falkirk. 

ROCHDALE   MEETING. 
A  meeting  of  the  institution  in  the  North-Western 
District   will    be    held   at    Rochdale    on    June    14th 
(Saturday). 

LEEK    MEETINC. 
A  meeting  of  the  institution  in  the   West-Midland 
District  will  be  held  at  Leek  on  June  28th  (Saturday). 
ANNUAL  MEETINC. 
The    annual    meeting    of    the    institution    will    be 
held  from  July  16th-19th  at  Great  Yarmouth. 

Thomas  Cole, 
92  Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President — Mr.    Frank   Latham,    m.inst. c.e. i.,    f.s.e. 
Borough   Engineer   and   Surveyor,   Penzance. 


NORTH-WESTERN   DISTRICT. 

A  North-Western  District  meeting  will  be  held  at 
the  Town  Hall,  Salford,  to-morrow  (Saturday). 

Programme. 
1.30  p.m. — District   business   meeting. 
2  p.m. — Paper,  "  The  Sewage  Sludge  Problem  and  its 
Solution,"    by    Dr.    Grossman,    m.a.,    f.i.c, 
to  be  presented  for  discussion. 


A  meeting  of  the  North-Western  District  of  the  in- 
stitution will  be  held  at  Wellington  (Salop)  on 
Saturday,  June  21st. 

Programme. 
1.30  p.m. — Meet  at  Council  Chamber,  Walker-street, 
Wellington. 

2  p.m. — Inspect    fire    station,  public    baths,  library, 

market,   gasworks,   water  pumping   station, 
Cottage   Hospital  and  recreation  ground. 

3  p.m. — Drive  to  sewage  disposal  works,  impounding 

reservoir  and  water  filtration  works  at  the 
famous  Wrekin.    Brake  tickets,  2s.  6d.  per 
head. 
6  p.m. — Members  and  friends  will  be  entertained  to 
tea  by  John  Bayley,  Esq.,  c.c,  principal  of 
Wellington  College,  at  the  college. 
Members  residing  in  the  southern  portions  of  this 
district  are  earnestly  requested  to  make  every  effort 
to  attend,  together  with  their  friends  (ladies  or  gentle- 
men).   All  who  intend  to  be  present  are    asked    to 
notify   Mr.   Riley,    Surveyor's    Office,    Walker-street, 
Wellington,  as  early  as  possible  (and  not  later  than 
the  14th  June)  to  enable  him  to  make  arrangements 
for  conveyances,  &c. 

J.  W.  Gleave, 
"  Brantwood,"  Hon.  District  Secretary. 

Coomassie-street, 
Heywood. 

May  27,  1913. 

COUNCIL    MEETINGS. 

A  council  meeting  will  be  held  at  the  Town  Hall, 
Salford,  to-morrow  (Saturday)  at  4  o'clock. 

The  following  other  council  meetings  have  been 
arranged:    June   28th,    London;    July   30th,    London. 

B.  Wyand, 

Secretary. 
39  Victoria-street,  S.W. 
May  1,  1913. 


ROYAL  SANITARY  INSTITUTE. 


ANNUAL    C0NCRESS    AND    EXHIBITION,    EXETER. 

The  annual  congress  of  the  Royal  Sanitary  Insti- 
tute will  be  held  at  Exeter  from  July  7th — 12th  next, 
under  the  presidency  of  Earl  Fortescue,  k.c.b.,  Lord- 
Lieutenant  of  Devonshire.  The  order  of  proceedings 
will  be  found  set  out  in  our  issue  of  May  23rd. 
E.  White  Wallis, 

Secretary . 


INSTITUTION   OF  WATER   ENGINEERS. 


EIGHTEENTH     SUMMER    CENERAL    MEETINC. 

The  eighteenth  summer  general  meeting  of  the 
Institution  of  Water  Engineers  will  be  held  at  Wake- 
field on  Thursday,  Friday  and  Saturday,  June  5th, 
6th  and  7th,  under  the  presidency  of  Mr.  C.  Clemesha 
Smith,  m. inst. c.e.,  corporation  waterworks  engineer. 

By  kind  permission  of  the  mayor  and  corporation 
the  meetings  will  be  held  in  the  town  hall,  and  at 
the  opening  of  the  proceedings  on  Thursday  the 
institution  will  be  welcomed  to  Wakefield  by  his 
worship  the  mayor  (Councillor  Edwin  Lodge  Hirst,  j. p.). 

Ladies  will  be  cordially  welcomed  at  the  meetings 
and  visits. 

The  programme  will  include  the  presentation  of 
premiums  awarded  by  the  council  for  papers  pre- 
sented during  the  year  1912. 

PAPERS     AND     COMMUNICATIONS. 

The  following  papers  have  been  promised  for 
reading  and  discussion  at  this  meeting,  and  advance 
copies  will  be  sent  out  as  soon  as  printed  to  mem- 
bers who  signify  their  intention  of  attending  the 
meeting. 

(l)"The  Valuation  of  Water  Undertakings  on 
Transfer  to  Local  Authorities,"  by  E.  J.  Silcock, 
m.inst. c.e.  (held  over  from  winter  meeting). 

(2)  "The  Water  Supply  of  Jersey,"  by  Alfred  J. 
Jenkins,   Assoc. m.inst. c.e. 

(3)  "Animal  Growths  in  Water  Pipes,"  by  Samuel 
C.  Chapman,  m.inst.ce. 

(4)  "Reservoir  Storage  in  Relation  to  Stream  Flow," 
by  W.  J.  E.  Binnie,  m.inst.ce.,  f.g.s.,  b.a.(cantab.), 
and  Herbert  Lapworth,   d.sc,   m.inst.ce.,   f.g.s. 

The  president-elec.t  (Mr.  C.  Clemesha  Smith)  will 
deliver  his  presidential  address  on  Thursday,  June 
5th,  and  will  also  supply  an  illustrated  description 
of  the  Wakefield  waterworks,  which  will  be  circu- 
lated among  those  present  at  the  meeting. 

A  lecture  on  "The  Underground  Waters  of  the 
Lower  Calder "  will  be  delivered  by  Prof.  Percy 
Kendall,  f.g.s. 

VISITS     TO     WORKS. 

On  Thursday  afternoon,  June  5th,  visits  will  be 
made  to  the  Kirkhamgate  filtration  works  and  the 
Ardsley  reservoir  of  the  Wakefield  Corporation  water- 
works. 

On  Friday,  June  6th,  visits  will  be  made  to  the 
Green  Withens  and  Ringstone  reservoirs  (Rishworth 
Moors)  of  the  Wakefield  Corporation  waterworks, 
and  to  the  works  of  Messrs.  J.  Blakeborough  & 
Sons,  at  Brighouse. 

SOCIAL    FUNCTIONS. 

The  annual  dinner  will  be  held  in  the  banquet 
chamber  of  the  town  hall  on  Friday  evening,  June 
6lh,  when  the  Mayor  of  Wakefield  and  other  dis- 
tinguished guests  will  be  entertained  by  the  insti- 
tution. 

On  Thursday  evening,  June  5th,  there  will  be  a 
reception  at  the  town  hall  on  behalf  of  the  Cor- 
poration of  Wakefield. 

On  Friday,  June  6th,  luncheon  will  be  provided 
by  the  Water  Committee  of  the  corporation,  and  on 
Thursday  and  Friday  afternoons  tea  will  be  pro- 
vided (by  invitation)  for  those  taking  part  in  the 
visits  arranged  for  those  days. 


20  Victoria-street,  S.W. 


Percy  Griffith, 

Secretary. 


APPOINTMENTS  VACANT. 

Official  and   similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will   be   inserted   In   the  following  day's  issue,  but  thou 

responsible  for  their  despatch  are  recommended  to  arranae  that  the// 
$hall  reach  Thk  Surveyor  office  by  noon  oh  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  oases  of  emergency  only,  be  telephoned  (No.  1359  Kolborn), 
subject  to  later  confirmation  by  Utter. 


SURVEYOR'S  CLERK.— May  31st.— Barnes  Urban 
District  Council.  £70— £126  per  annum.— Mr.  G. 
Bruce  Tomes,  engineer  and  surveyor,  The  Council 
House,  High-street,  Mortlake,   S.W. 

DRAUGHTSMAN.— May  31st.  —  Corporation  of 
Chelmsford.  £2  2s.  per  week. — Mr.  Percival  T.  Har- 
rison, borough  engineer. 

BURGH  SURVEYOR.— May  31st.— North  Berwick 
Town  Council.    £150  per  annum. — Mr.  A.  D.  Wallace, 

town  clerk. 


854 


THE    SURVEYOR    AND    MUNICIPAL 


May  30,   1913. 


SECOND  ASSISTANT  SURVEYOR.— June  2nd.— 
Burnley  Rural  District  Council.  £70  per  annum  — 
Mr.  J.S.  Horn,  elerk. 

JUNIOR  PRIVATE  STREET  WORKS  ASSISTANT. 
—June  2nd.— Corporation  of  Stoke-on-Trent.  £65 
per    annum.— Mr.    A.    Burton,    borough    surveyor. 

SEWAGE  WORKS  FOREMAN.— June  2nd.— The 
Maidens  and  Coombe  Urban  District  Council. 
£2  12s.  6d  —  £3  per  week.— Mr.  James  W.  Johnson, 
clerk,  New  Maiden,  Surrey. 

SURVEYOR'S  GENERAL  ASSISTANT.— June  2nd. 
—Hayes  Urban  District  Council.  £70— £100  per 
annum.— Mr.  Douglas  C.  Fidler,  engineer  and  sur- 
veyor. 

SURVEYOR  AND  INSPECTOR  OF  NUISANCES. 
—June  3rd.— Leiston  (Suffolk)  Urban  District  Coun- 
cil.   £150  per  annum.— Mr.  H.   A.   Mullens,   clerk. 

RESIDENT  FOREMAN  OF  SEWAGE  OUTFALL 
WORKS.  — June  3rd.  — Wembley  Urban  District 
Council.  30s.  a  week,  with  house,  light  and  fuel. — 
Mr.  Cecil  R.  W.  Chapman,  engineer  and  surveyor. 

ENGINEER-IN-CHIEF.— June  3rd.— Dublin  Port 
and  Docks  Board.  £750  per  annum.— Mr.  N.  Proud, 
secretary. 

INSPECTOR  OF  NUISANCES.— June  3rd.— Ash- 
well  Rural  District  Council.  £50  per  annum.^Mr. 
Arthur  Sharpe.   clerk,   Royston,   Herts. 

ROAD  FOREMAN.— June  4th.— Cornwall  County 
Council.  50s.  a  week.— Mr.  Albert  E.  Brookes, 
county  surveyor,  Truro. 

CLERK  OF  WORKS.— June  4th.— Haslingden  Town 
Council.  £3  per  week.— Mr.  W.  Musgrove,  town 
clerk. 

ENGINEER  AND  SURVEYOR.— June  5th.— Con- 
way and  Glan  Conway  Rural  District  Council.  £110 
— £150.— Mr.   James  Porter,   clerk. 

SURVEYOR  OF  HIGHWAYS.— June  5th.— Buck- 
ingham Rural  District  Council.  £100  per  annum.— 
Mr.  Thomas  R.  Hearn,  clerk,  26  West-street,  Buck- 
ingham. 

TEMPORARY  ASSISTANT.  —  June  5th.— Acton 
Urban  District  Council.  £150  per  annum.— Mr.  W. 
Hodson,  clerk. 

CLERK  OF  WORKS.— June  5th.— Lymington Town 
Council.— Mr.  J.   D.  Rawlins,  town  clerk. 

BUILDING  ENGINEER.— June  6th— 25th.— Muni- 
cipality of  Rangoon.  600—800  rupees  per  mensem  — 
The  Secretary,  Rangoon  Municipality,  Burrnah.  The 
latest  date  of  despatch  of  letters  to  reach  Rangoon  by 
June  25th  is  by  the  Indian  mail  leaving  London  on 
June  6th. 

COUNTY  ARCHITECT.— June  7th.— West  Riding 
County  Council.  £500  per  annum.— Mr.  Francis 
Alvey  Darwin,  clerk,  County  Hall,  Wakefield. 

BURGH  SURVEYOR.— June  7th.— Lerwick  Town 
Council.  £110— £140  per  annum.— Mr.  A.  Sanderson, 
town  clerk. 

GENERAL  SURVEYING  AND  ENGINEERING 
ASSISTANT.— June  9th.— Corporation  of  Lancaster. 
£120  per  annum.— Mr.  Arthur  G.  Bradshaw,  borough 
surveyor  and  water  engineer. 

JUNIOB  SURVEYING  ASSISTANT.— June  10th  — 
Worcestershire  County  Council.  £75  per  annum.— 
.Mr.   S    Thornely,  clerk,  Shire  Hall,  Worcester. 

SURVEYOR'S  ACCOUNT  CLERK.— June  11th.— 
East  Suffolk  County  Council.  £90- £120.— Mr.  W. 
Jems,  <-jui)ty  road  surveyor,  County  Hall,  Ipswich. 
BUILDING  INSPECTOR.— June  14th.—  Corporation 
of  Stafford.  45s.  a  week.— Mr.  W.  Plant,  borough 
engineer. 

•I  ANT    VALUER    AND    SURVEYOR.-June 
30th.— Calcutta  Improvement  Trust.    600—800  ra 

month.— Mr.  C.  H.   Bompas,  chairman,  5  Clive- 

1 .   Calcutta. 

CITY     SURVEYOR'S    DEPUTY   (ENGINEERING 

DEPARTMENT).— June    30th.— Corporation    of   Man- 

7)     per     annum.— City     Surveyor,     Town 

Hall. 

CITY  SURVEYOR'S  DEPUTY  (SURVEYING 
DEPARTMENT).— June  30th.— Corporation  of  Man- 
chester.    £750     per     annum.— City     Surveyor,     Town 

Hall. 

ASSISTANT  ENGINEER.— Public  Works  Depart- 
ment of  Northern  Nigeria.  £300— £400  a  year  — 
Crown  Agents  for  the  Colonies,  Whitehall-gardens, 
London,  S.W. 


DRAUGHTSMAN.  —  Survey  Department,  East 
Africa.  £160— £205. — Crown  Agents  for  the  Colonies, 
Whitehall-gardens,  London,  S.W.  Quote  M. 6,000  on 
left-band  top  corner  of  application. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisemsnts  received  up  to  4.30  p.m.  on 
Thursdays  vw.ll  be  inserted  In  the  following  day's  issue,  but  those 
responsible  for  their  dctfatch  are  recommended  to  arrange  that  they 
ihall  reach  The  Schvetok  office  by  noon  on  Wednesdays  to  en,ure 
their  inclusion  in  the  weekly  lint  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  13S9  Motborn), 
subject  to  later  confirmation  by  letter. 


NEWCASTLE-UPON-TYNE.— June  14th.— Designs 
for  new  public  baths  at  Benwell,  Walker,  and 
Heaton. — The  town  clerk. 

DEVONPORT.—  June  14th.— Designs  for  municipal 
buildings,  for  the  corporation.  Premiums,  £350,  £150 
and  £100.— The  Town  Clerk. 

NEWCASTLE-UPON-TYNE.— June  19th.—  Designs 
for  laying  out  a  portion  of  the  Walker  estate,  for  the 
corporation.  Premiums,  £50,  £30  and  £20. — The 
Town  Clerk. 

LIVERPOOL.— June  24th.— Designs  for  a  sana- 
torium of  250  beds.  Premiums,  150,  100  and  50  guineas. 
— Mr.  Edward  R.  Pickmere,  town  clerk. 

CHEPPING  WYCOMBE.— September  1st.— Designs 
for  town-planning  the  borough  and  an  area  imme- 
diately adjoining.  Premiums,  £25,  £10  and  £5. — 
Mr.  T.  J.  Rushbrooke,  borough  surveyor,  High 
Wvcombe. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  recelvad  up  to  4.30  p.m.  on 
Thursdays  Will  be  inserted  In  the  following:  day's  issue,  but  those 
resvonsible  for  their  derpatch  are  recommended  to  arrange  that  they 
thall  reach  Tki  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  lint  of  summaries.  Such  advertisements 
may,  in  oases  of  emergency  only,  be  teleyhowi  {No.  1359  Rolborn), 
tubject  to  later  confirmation  by  letter. 


Buildings. 

MARLBOROUGH.— June  2nd.— For  the  erection  oi 
sixteen  cottages,  for  the  corporation. — Town  Clerk. 

BURNLEY.— June  2nd.— For  the  construction  of  a 
R.  S.  girder  and  concrete  bridge,  for  the  rural  district 
council. — Mr.  J.  S.  Horn,  clerk. 

SUNBURY-ON-THAMES.— June  2nd.— For  altera- 
tions to  an  engine  house,  for  the  urban  district 
council. — Mr.  Charles  E.  Goddard,  clerk. 

SHEFFIELD.— June  2nd.— For  the  erection  of  a 
transformer  sub-station,  for  the  corporation. — Mr. 
S.  E.  Fedden,  Electricity  Supply  Offices,  Commercial- 
street. 

SWANSEA.— June  3rd.— For  the  erection  of  a 
wooden  shed,  for  the  corporation. — Borough  Sur- 
veyor. 

WHITLEY.— June  3rd.— For  the  erection  of  a  re- 
taining wall,  for  the  urban  district  council. — Mr. 
A.  J.   Rousell,  surveyor. 

TREDEGAR.— June  3rd.  —  For  the  erection  of  an 
office,  stores,  and  showroom,  for  the  urban  district 
council. — Mr.  W.  Lloyd    Roach,  surveyor. 

SHEFFIELD.— June  4th.— For  the  erection  of  a 
filter-house,  for  the  Water  Committee. — City  Archi- 
tect. 

TURTON. — June  4th. — For  the  erection  of  a  cottage, 
for  the  urban  district  council. — Mr.  V.  W.  Laith- 
waite,  surveyor. 

HUNSTANTON.— June  4th.— For  additions  to  the 
isolation  hospital,  for  the  urban  district  council. — The 
Surveyor. 

PORTSMOUTH.— June  4th.— For  the  erection  of  a 
dispensary,  for  the  corporation. — Borough  engineer. 

LANCASHIRE.  — June  4th.  — For  alterations  and 
additions  to  a  school,  for  the  Education  Committee. — 
Messrs.  Biram  &  Fletcher,  Ceorge-street,  St.  Helens. 

MIDDLESEX.— June  6th.— For  extensions  to  the 
Napsbury  Asylum,  including  additional  accommo- 
dation for  female  staff,  residence  for  an  assistant 
medical  officer,  and  alterations  and  additions  to  the 
upholsterer's  shop,  for 'the  Sub-committee  of  Visitors 
— Mr.  Henry  G.  Armour,  clerk,  Napsbury  Asylum, 
St.  Albans. 

HUDDERSF1ELD.— June  6tb.— For  additions  to 
a  council  school,  for  the  Education  Committee. — Mr. 
K.  F.  Campbell,  borough  engineer  and  surveyor. 
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CUMBERLAND.  —  June  7th.  —  For  alterations  to 

master's  house,  for  the  Education  Committee.— Mr. 
J.  Forster,  13  Earl-street,  Carlisle. 

TOTTENHAM. -J une  7th.— For  the  erection  of 
three  blocks  of  cottages,  for  the  London  County 
Council.— The    Architect,    Spring-gardens,    S.W. 

TRURO.— June  9th.— For  the  construction  of  a 
reservoir,  for  the  rural  district  council.— Mr.  Coulter 
Hancock,  clerk. 

STOCKPORT.— June  9th.— For  the  erection  of  a 
wooden  store  and  painting  shop,  for  the  Tramways 
Committee.— Mr.    J.    Atkinson,    borough    surveyor. 

KENT.— June  9th..— For  the  supply  of  standard 
portable  shelters  for  open-air  treatment,  for  the 
county  council.— County  .Medical  Officer  of  Health, 
Mill-street  Chambers,  Maidstone. 

WELLINGBOROUGH.— June  9th.— For  the  con- 
struction of  a  reinforced  concrete  bandstand,  for  the 
urban  district  council.  — Mr.  E.  Young  Harrison, 
engineer  and  surveyor. 

BARNES.— June  10th.— For  the  erection  of  twenty- 
eight  cottages,  for  the  urban  district  council.— Mr. 
G.  Bruce  Tomes,  surveyor.  Council  House,  High- 
street,  Mortlake,  S.W. 

MILFORD  (Co.  Donegal).  — June  11th.  — For  the 
erection  of  forty-nine  labourers'  cottages,  for  the 
rural  district  council. — Mr.  S.  Watters,  clerk. 

WEST  RIDING.— June  16th.— For  erecting  new 
constabulary  headquarters,  for  the  Standing  Com- 
mittee.— Mr.  Percy  O.  Platts,  acting  West  Riding 
architect,   County   Hall,    Wakefield. 

HEBDEN  BRIDGE.— June  19th.— For  the  erection 
of  new  stables,  for  the  urban  district  council.— Mr. 
T.   Waddingham,   engineer  and  surveyor. 

LANCASHIRE.— June  20th.— For  the  erection  of  a 
school,  for  the  Education  Committee. — Mr.  H.  Littler, 
architect,  1G  Ribblesdale-plaee,  Preston. 

SOUTHAMPTON.— June  23rd.— For  reconstructing 
a  warehouse,  for  the  Harbour  Board. — Mr.  J.  E. 
Pailthorpe,  clerk.  Town  Quay. 

CARDIGAN.— June  23rd.— For  the  construction 
and  extension  of  waterworks,  consisting  of  mains, 
valves,  hydrants,  and  supplemental  reservoir,  for 
the  corporation.— Mr.  D.  Morgan  Jones,  town  clerk. 

WEST  SUSSEX.— June  23rd.— For  the  erection  of 
an  infants'  school,  for  the  Joint  Education  Com- 
mittee.— Mr.  H.  P.  Roberts,  county  education  archi- 
tect,   Thurlow   House,    High-street,    Worthing. 

HERTS.— June  27th.— For  the  construction  of  a 
bridge,  for  the  county  council. — Mr.  Urban  A.  Smith, 
Hatfield. 

HERTFORDSHIRE.— June  27th.— For  the  construc- 
tion of  a  new  bridge  over  the  Stort  Navigation  at 
Bishops  Stortford,  for  the  county  council.  —  Mr. 
Urban  A.  Smith,  county  surveyor,  Hatfield. 

HERTFORDSHIRE.— June  27th.— For  the  construc- 
tion of  a  new  bridge  over  the  Stort  Navigation  at  Saw- 
bridgeworth,  for  the  county  council. — Mr.  Urban  A. 
Smith,  county  surveyor,  Hatfield. 

HOLLAND  (Lines). — For  erecting  new  schools  and 
alterations  to  existing  schools,  for  the  county  council. 
— Mr.  E.  J.  A.  Christie,  county  architect,  Market- 
place, Boston. 

Iron  and  Steel. 

SALFORD.— June  2nd.— For  the  supply  of  1,000 
tons  of  tramway  rails,  for  the  corporation. — General 
Manager,   32    Blackfriars-street. 

KANTURK.  —  June  4th.  —  For  sinking  wells  and 
erecting  pumps,  for  the  rural  district  council. — Mr. 
T.  Guiney,  clerk. 

DEWSBURY.— June  4th.— For  the  erection  of  orna- 
mental wrought-iron  railing,  for  the  corporation. — 
Borough  surveyor. 

CHEADLE. — June  6th. — For  providing  and  laying 
cast-iron  water  mains  and  sluice  valves,  for  the  rural 
district  council. — Mr.  F.  S.  Cox,  clerk. 

THURNSCOE.— June  7th.— For  the  extension  of 
the  water  main,  for  the  urban  district  council. — Mr. 
J.  Ledger  Hawksworth,  clerk. 

TENBY. — June  11th.— For  the  supply  and  delivery 
of  1,500  ft.  of  cast-iron  pipes  of  48-in.  diameter,  and 
922  ft.  of  9-in.  diameter,  also  certain  special  castings, 
for  the  corporation. — Mr.  G.  Lort  Stokes,  town  clerk. 

ASHTON-UNDER-LYNE.— June  11th.  —  For  the 
supply  of  cast-iron  pipes,  special  castings,  bolts, 
nuts,  and  washers,  for  the  Waterworks  Joint  Com- 
mittee.— Mr.  F.  J.  Dixon,  water  engineer. 


TEDDINGTON.-June  16th.— For  the  supply  and 
erection  of  pumping  machinery,  auxiliary  plant,  and 
pipework,  at  the  sewage  disposal  works,  for  the  urban 
district  council— Mr.  Marshall  Hainsworth,  sur- 
veyor. 

Roads. 

ESSEX. — May  31st. — For  resurfacing  certain  roads 
with  tarry,  bituminous  or  asphalt  macadam,  for  the 
county  council. — Mr.  Percy  J.  Sheldon,  county  sur- 
veyor. 

NORTH  RIDING.— May  31st.— For  the  supply  of 
slag  macadam  and  screenings,  for  the  county  council. 
— Mr.  W.  G.  Bryning,  county  surveyor,  Northallerton. 

BURNLEY.— June  2nd. — For  work  of  road  recon- 
struction, for  the  rural  district  council. — Mr.  H. 
Pritchard,  engineer. 

DUNDEE. — June  2nd.— For  repaving  work,  for  the 
corporation. — Mr.   J.   Thomson,   city   engineer. 

ELY.— May  31st— June  2nd. — For  the  supply  of  road 
granite,  for  the  urban  district  council. — Mr.  W. 
MrKelvie,  city  surveyor. 

MERTHYR.— June  2nd.— For  the  execution  of 
private  street  works,  for  the  corporation.— Borough 
Surveyor. 

GODSTONE.— June  2nd.— For  the  supply  of  granite, 
Kentish  ragstone,  tar-macadam,  kerbing  and  channel- 
ling, and  laying  tar-macadam,  and  the  supply  of 
tools,  oils,  and  iron  goods,  for  the  rural  district 
council. — Mr.  George  E.  Crowter,  engineer  and  sur- 
veyor. 

HITCHIN.— June  2nd.— For  making  good  and  re- 
pairing certain  roads,  for  the  rural  district  council. — 
Mr.  A.  T.  Passingham,  clerk. 

RUNCORN.— June  2nd.— For  the  supply  of  granite 
macadam,  setts,  kerbstones  and  sanitary  pipes,  for  the 
rural  district  council.— Mr.  G.  F.  Ashton,  clerk. 

MANSFIELD.— June  2nd. — For  making  up  two 
streets,  for  the  corporation. — Mr.  T.  P.  Collinge, 
borough  engineer  and  surveyor. 

DOVER. — June  2nd. — For  the  supply  of  broken 
Guernsey  granite  and  Guernsey  granite  sittings,  for 
the  corporation. — Mr.   R.  E.  Knocker,   town   clerk. 

SURBITON.— June  2nd.— For  the  execution  of 
private  street  improvement  work  at  Malvern -road, 
for  the  urban  district  council. — Mr.  Frederick  W. 
Wood,  clerk. 

TYNEMOUTH.  — June  2nd.  — For  laying  random 
sett  and  chip  paving,  for  the  corporation.— Mr.  J.  F. 
Smillie,  borough  surveyor. 

EALING.— June  3rd. — For  making  up  several  roads, 
for  the  corpcration. — Mr.  C.  Jones,  borough  engineer. 

SAXMUNDHAM.— June  3rd.— For  the  supply  of 
broken  granite  chippings  and  gravel  binding  silt,  for 
the  urban  district  council. — Mr.  J.  E.  Hattersley, 
surveyor. 

LOUGHTON.— June  3rd.— For  making  up  a  road 
and  a  footpath,  for  the  urban  district  council.— Mr. 
Leonard  W.  Liell,  clerk. 

LEITH.— June  3rd.— For  supplying  and  rolling 
3,000  tons  of  hard  whinstone,  for  the  corporation. — 
Burgh  surveyor. 

WALSALL.— June  3rd.— For  making  up  a  street, 
for  the  corporation.— Borough  Surveyor. 

SKELMANTHORPE— June  3rd.— For  making-up 
work  (labour  only),  for  the  urban  district  council- 
Mr.  J.  Rower,  surveyor. 

GLAMORGAN.— June  4th.— For  widening  and  im- 
proving main  roads,  for  the  county  council. — Mr. 
W.  E.  R.  Allen,  deputy  clerk,  County  Hall,  Cardiff. 

SEFTON.— June  4th.— For  the  supply  of  road  mate- 
rials, for  the  rural  district  council.— Mr.  H.  P.  Cleaver, 
clerk,  Broughton-terrace,  West  Derby-road,  Liverpool. 

BARNSLEY.— June  4th.— For  making  up  a  street, 
for  the  corporation.— Mr.  W.  P.  Donald,  town  clerk. 

FULHAM.— June  4th.— For  making  up  a  carriage- 
way, for  the  borough  council.— Mr.  F.  Wood,  borough 
surveyor. 

ST.  NEOTS.— June  5th.— For  the  supply  of  broken 
granite,  tarred  slag  and  slag  dust,  for  the  urban  dis- 
trict council.— Mr.  J.  Edey,   surveyor. 

ARDSLEY.  — June  6th.  — For  asphalting  play- 
grounds, for  the  Education  Committee.— Mr.  Alex- 
ander Angus,  Education  Offices,  Wakefield. 

JARROW.— June  6th.— For  laying  tar-macadam  in 
several  streets,  for  the  corporation.— Mr.  J.  S.  Weir, 
borough  engineer. 
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HUNTINGDON.— June  7th.— For  taking  up  and  re- 
laying tar-macadam,  tor  the  corporation.— Mr.  E. 
Borissow,  borough  surveyor. 

STRETFORD.— June  7th.— For  paving  work  in  rock 
asphalt,  for  the  urban  district  council.— Mr.  Geo.  H. 
Abrahams,  clerk. 

\Y  WDSWORTH  — June  9th.— For  making  up  and 
paving  part  of  Wimbledon  Park-road,  for  the  borough 
council.— Mr.  Edward  J.  Ellis,  deputy  town  clerk. 

CREWE.— June  9th.— For  making  up  several  back 
passages,  for  the  corporation.— Mr.  G.  Eaton  Shore, 
borough  surveyor. 

BARNES— June  10th.— For  paving  the  carriageway 
of  Sheen-lane  from  High-street  to  Upper  Richmoncl- 
road  with  creosoted  deal  blocks  laid  on  a  concrete 
foundation,  for  the  urban  district  council.— Mr.  G. 
Bruce  Tomes,  surveyor,  Council  House,  High-street, 
Mortlake,  S.W. 

HASTINGS.— June  14th.— For  work  of  road  roll- 
ing, for  the  rural  district  council— Mr.  A.  R. 
Inskipp,  clerk. 

HEBDEN  BRIDGE.— June  16th.— For  the  recon- 
struction of  footpaths,  for  the  urban  district  council. 
—Mr.  T.  Waddingham,  engineer  and  surveyor. 

REIG  ATE. —June  16th.— For  the  construction  of  new- 
streets  and  walks  and  surface-water  culvert  with 
other  works,  for  the  corporation.— Borough  Surveyor. 

LEWES.— June  20th.— For  scarifying  and  steam 
rolling,  for  the  corporation.— Mr.  Montague  S.  Blaker, 
town  clerk. 

WOKINGHAM.— June  25th.— For  fixing  Norwegian 
kerb  and  channel,  concrete  slab  paving  and  paved 
crossings,  for  the  corporation.— Mr.  C.  W.  Marks. 
borough  surveyor  and  engineer. 

Sanitary. 

MANSFIELD.— June  2nd.— For  laying  sewer  and 
manholes,  for  the  corporation.— Mr.  T.  P.  Collinge, 
borough  engineer  and  surveyor. 

MAIDENHEAD.— June  2nd.— For  the  construction 
of  a  public  convenience,  for  the  corporation.— Mr.  P. 
Johns,  borough  surveyor. 

EPSOM.— June  2nd.— For  the  removal  of  house 
refuse,  for  the  rural  district  council.  — Mr.  F.  A. 
Pratley,  surveyor 

BIRMINGHAM.— June  4th.— For  the  construction 
of  about  4J  miles  of  stoneware  pipe  sewer,  about  1 
mile  of  3  It.  6  in.  by  2  ft.  6 in.  brick  and  concrete 
egg-shaped  sewer,  180  yds.  of  cast-iron  pipes,  m  rail- 
way and  river  crossings,  river  outlets,  and  other 
works,  for  the  corporation.— Mr.  Henry  E.  Stilgoe, 
city    engineer    and    surveyor. 

SKELTON  AND  BROTTON.-June  4th.— For  lay- 
ing pipe  sewer,  with  manholes,  for  the  urban  dis- 
trict council.— Mr.  R.  S.  Moon,  surveyor. 

CHELMSFORD.-  .Tunc  :>th—  For  the  scavenging  of 
pail  closets,  for  the  rural  district  council.— Mr.  W. 
Ed  ser,  sanitary  inspector. 

RAWTENSTALL.— June  5th.— For  the  erection  of 
public  conveniences,  for  the  corporation.— Mr.  J. 
Johnson,  borough  surveyor. 

WIG  TON—  June  7th.— For  laying  sewers,  manholes, 
lampholss,    flushing  chambers,  and  the  construction 

m   work.-,,  for  the  rural  district  councils 
Mr.    I.  F.   W.    Kit-on,  clerk,  4  West-street,  Wigton. 

WINDSOR.— June  9th.— For  works  of  drainage,  for 
the  rural   district  council.— Mr.   J.  B.   Gale,  clerk. 

SEDGHILL.— June  9th.— For  the  removal  of  ashes, 

.for  the  urban  district  council— Mr.  T.  Spencer,  clerk. 

RIPLEY.  —  June  10th.  —  For  the  construction  oi 

disposal  works,  for  the  urban  district  council.— 

Mr.  <",.  W.  Bird,  surveyor. 

[JLVERSTON.  -June  11th—  For  the  construction  pi 

;i.d  manholes,  for  the  rural   distrid    council. 

The  Engineer,  Town  Hall. 

LAMBETH.    June  12th— For    the    erection    of    an 
underground  convenience,  for  the  borough  council.  - 
Mr.  II.  Edwards,  borough  engineer. 
MADRAS.    8ept<  mbei  9th    -For  the  supply  and  de- 
rj  "i   Engli  h   stoneware  pipes  and  specials,  vary- 
ing from    (in.  to  21  in.  internal  diameter,  and  aggre 
total  length  of  about  143  miles,  for  the  col 
1  James  Mansergh  &  Son      agenl 

5  Victoria-street,  Westminster,  S.W. 


Stores. 

SKELMERSDALE.— June  2nd— For  the  supply  of 
coal,  seconds  lime,  granite  kerbs,  cubes  or  grit  setts, 
broken  granite  macadam,  and  carting,  for  the  urban 
district  council. — Mr.  E.  Huntington,  surveyor. 

ASHTON-IN-MAKERFIELD—  June  7th.— For  the 
supply  of  road  and  sanitary  materials,  gas  meters  and 
galvanised  steam  tubes  and  fittings,  for  the  urban 
district  council. — Mr.   Albert   Sykes,   clerk. 

KEIGHLEY— June  30th— For  the  supply  of  iron- 
mongery, iron  castings,  pitch,  oil,  broken  limestone, 
granite,  earthenware  pipes,  and  cement,  for  the  cor- 
poration.— Borough  Engineer. 

Miscellaneous. 

EDINBURGH.— June  11th.— For  the  supply  of 
6,000  tons  of  clean  Arran  sand  for  filters,  for  the 
Water  Trustees.— Mr.  W.  Boyd,  clerk,  12  St.  Giles- 
street,  Edinburgh. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Surveyor  readers  with  a  view 
to  malting  the  in/ormation  allien  under  this  head  at  complete  and 
accurate  as  possible. 

*  Accepted.  t  Recommended  for  acceptance. 

ALDERSHOT. — For   making  up   a   roadway,   for   the  urban 
district  council. — Mr.  W.  E.  Foster,  clerk  : — 

Martin,  Wells  &  Co.,  Aldershot         £106 

A.  Streeter  &  Co.,  Shalford 82 

W.  Norris,  Upper  Hale  * 69 


BRADPIELD.— For  the  supply  of  hand-picked  field-dug 
flints,  and  gravel,  for  the  rural  district  council. — Mr.  J. 
Forrester,   district  surveyor,  Theale,  near  Reading : — 

T.  Street,  Ashampstead.  —  Pangbourne,  6s.  per  yard ; 
Tidmarsh,  6s.  per  yard. 


CRAMTjINGTON.— Accepted  for  the  supply  of  broken  whin- 
stone,    whin    chippings,    slag   chippings,    and    tarred   slag, 
for    the    urban     district    council.  —  Mr.     W.    I.     Coulson, 
surveyor : — 
2-in.  Hand-broken  Whinstone.— H.  Reid  &  Co.,  Newcastle-on- 

Tyne,  7s.  lOd.  per  ton. 
2J-in.   Machine  -  broken   Whinstone.— Northumberland  Whin- 
stone  Company,  Newcastle-on-Tyne,  7s.  2d.  per  ton. 
Tarred  Slag.— Jarrow  Slag  Company,  South  Shields,  lis.  6d. 

and  13s.  per  ton 
Hire  of  15-ton  Roller,  &c— W.   Bland,   Gosforth,  2s.  6d.  per 
hour. 


RICHMOND  (Surrey).— For  making  up  under  the 
Street  Works  Act,  1892,  Ruskin-avenue  and  Defoe 
for  the  corporation  : — 

RUSK1N-A  VENUE. 

Swaker  &  Co.,  Hounslow  

Fry   Brothers,   Greenwich         

H.  Farrow,   Brixton 
Free  &  Sons,  Maidenhead 
Wimpey  &  Co.,  Hammersmith 

Parry  &  Co..  Putney       

Mowlem  &  Co.,   Westminster  * 

Borough  surveyor's  estimate.   £486. 

DEFOE-AVENI'E. 

Swaker  &  Co.,  Hounslow 
Fry   Brothers,    Greenwich 
H.  Farrow,  Brixton 
Wimpey  &  Co.,  Hammersmith 
Free  &  Sons,   Maidenhead 

Parry  &  Co.,  Putney 

Mowlem  &  Co.,  Westminster  " 

Borough   surveyor's  estimate,   £1,011 


Private 
avenue. 


£674 
563 
529 
504 
480 
451 
443 


£1,193 

1,116 

1,070 

1,025 

994 

904 

892 


POOLE. — For   surface-water   drainage   at   Parkstone,   South- 
road,  and  Lay  land-street,  for  the  corporation  : — 
G.   Maidment,    £2,131. 


POOLE.— For   private  street  works   in   Parkside-road 
G.   Maidment,   £222. 


POOLE.  -For  building  a  boundary  wall  at  Rossmore-road 
A.  B.  &  S.  A.  Burden,   £45. 

STEVENAGE.  —  For   the   supply   of   Guernsey,   Leicester   or 

other  granite,  clean  chippings  and  gravel,  for  the  urban 

district  council.— Mr.  W.  O.  Times,  clerk:— 

U  -        lj  — 13. 


Pa,  toi 

Croft     Granite,     Brick     &     Con-     ».     a 

crete  Company,  Limited  . .  11  5 
Groby  Granite  Company,  Ltd,..  11  5 
Ellis  &  Everard,  Limited   (Botts 

Hill  quarry)       11    8 

Ellis  &  Everard,  Limited  (Bardon 

Hill  quarry)        

British  Macadams,  Limited 

W.     Griffiths     &     Co.,     Limited 

(Guernsey    quarry) 
W.     Griffiths     &     Co.,     Limited 

(Leicestershire  quarry) 
Lavender    &    Bateman     (Mount- 
sorrel  quarry) 

Lavender    &    Bateman     (Stoney 

Stanton   quarry) 
Jee's     Hartshill      Granite      and 

Brick  Company 
J.  Mowlem  &  Co.,  Limited 
Enderby     and     Stoney     Stanton 

Granite  Company,  Limited  t  11  6 
Cliffe     Hill     Granite     Company, 

Limited H  11 


12    5 
14    0 


17     0 
11     3 


11   10 
11     0 


11  2 

11  8 

12  5 

17  6 

10  9 
12  3 

11  10 

10  H 

17  9 


Ji— 14.  Chip- 
in.  pings 
Per  ton.  per  tOB 
».  d.  s  d 
11 


8  3 

9  8 
10  5 

15  6 

9  11 

12  9 

12  1 


8  10 

8  9 

9  4 

9     4 

13  0 

14  9 
9    9 

8     9 

7   10 


10     3 

16     0     15     3 


11     6 
9     9 


8  10 

9  6 
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TJXBRIDGE. — For  the  construction  of  a  stoneware  sewer, 
foT  the  rural  district  council. — Mr.  .1.  W.  Harrison,  engi- 
neer and  surveyor  : — 

E.  Free  &  Sons,  Maidenhead £151 

T,  Hancock,  Yiewsley  145 

W.  Wright,  Chesham  135 

Langley  &  Johnson,  Slough 126 

Stunt  &  Son,  Yiewsley  *            108 

WANDSWORTH. — Accepted  for  making  up  and  paving  part 
of  Cavendish-road,  Clapham  South,  for  the  borough  coun- 
cil.— Mr.  P.  Dodd,  borough  engineer  : — 

S.  Lane,  £2,511,  and  15  per  cent  above  schedule  prices  for 
extras  or  omissions. 


WEYMOUTH.  —  For   the   wood   paving   of   St.    Thomas-street 
and  King-street,   ior  the  corporation  : — 

Per  yard 

super. 

s.     d. 

J.  Vallance 14     41 

W.   Griffiths  &  Co.,  Limited        13     8 

.Testy  &  Baker  12  11 1 

0.   L.   Duke 12     9 

J.  Mowlem  &  Co.,  Limited         12    8£ 

Acme  Flooring  and  Paving  Company,  Limited  12     S 

Improved  Wood  Pavement  Company,  Limited  "  . .        12    0 

YORK. — For  the  erection  of  two  lock-up  shops,  for  the  cor- 
poration.— Mr.  F.  W.  Spurr,  city  engineer  : — 
Harrison  &  Co.,  York,  £184. 


MEETINGS. 

Secretaries  and  others   will  oblige   by  seeding   «irlv   notice  of  dates  a] 
forthcominq   meeting*. 

MAY. 

30-31.— Royal  Sanitary  Institute  :  Sessional  Meeting  at 
Chester.  Discussion  on  "  Modern  Methods  for  the 
Purification  and  Softening  of  Water  Supplies."  Visit 
to  Waterworks. 

31. — Institution  of  Municipal  Engineers :  Dr.  Grossmann, 
M.A.,  F.i.c.,  on  "The  Sewage  Sludge  Problem  and  its 
Solution."      Salford  Town  Hall.      1.30  p.m. 

JUNE. 

4. — Royal  Institute  of  British  Architects  :   Annual   Dinner, 

Whitehall  Rooms 
5-7. — Institution    of    Water    Engineers :     Summer    General 

Meeting  at  Wakefield. 
6-7. — Institution  of  Municipal  and  County  Engineers  :  Meet- 
ing at  Dundee. 
14. — Institution  of  Municipal  and  County  Engineers  :   Meet- 
ing at  Rochdale. 
23-28. — International  Road  Congress  in  London. 
28. — Institution  of  Municipal  and  County  Engineers  :   Meet- 
ing at  Leek. 

JUL  v. 
7-12. — Royal     Sanitary     Institute:     Annual     Congress     and 
Exhibition  at  Exeter. 
16-19. — Institution    of    Municipal    and     County     Engineers : 
Annual  Meeting  at  Great  Yarmouth. 

APPOINTMENTS    OPEN. 


A  CTON   URBAN   DISTRICT   COUNCIL. 
■^-     TEMPORARY   ASSISTANT-SURVEYOR'S 
DEPARTMENT. 
Applications    are    invited    from    persons    who    have 
had  experience  in  a  Municipal  Engineer's  Office    for 
the  appointment  of  Temporary  Assistant  in  the  Sur- 
veyor's Department,  for  a  period  of  12  months,  at  a 
salary  of  £150  per  annum. 

Applications,  stating  age  and  qualifications,  accom 
panied  by  copies  of  not  more  than  three  recent  testi- 
monials, to  be  delivered,  addressed  to  the  Surveyor 
(Mr.  F.  Sadler),  and  endorsed  "Temporary  Assistant," 
on  or  before  the  5th  June  next. 

Canvassing    Members    or    Officers    of   the    Council, 
either  directly  or   indirectly,   will  disqualify. 
WM.  HODSON, 

Clerk  to   the  Council. 
Council  Offices,  Acton,  W. 

May  24,   1913. (487) 

pORNWALL    COUNTY    COUNCIL. 
^  MAIN  ROADS. 

Applications  are  invited  for  the  Appointment  of  a 
thoroughly  competent  Road  Foreman,  or  Ganger,  to 
take  charge  of  Road  Reconstruction  Works,  under 
the  direction  of  the  Assistant  County  Surveyor,  in 
the  Redruth  district. 

Applicants  must  have  had  experience  in  works  of 
a  similar  nature,  and  be  thoroughly  competent  to 
supervise  labour  and  measure  and  book  up  work. 

Wages  50s.   per  week. 

Applications,  in  candidate's  own  handwriting, 
stating  age,  full  particulars  of  previous  employment, 
and  enclosing  copies  of  at  least  two  recent  testi- 
monials, must  be  forwarded  to  the  undersigned  not 
later  than  Wednesday,  June  4th,  1913. 

ALBERT  E.  BROOKES, 

County   Surveyor. 

County  Hall,  Truro. 

May    19,    1913.  (474) 


R 


URAL       DISTRICT      COUNCIL      OF 
BUCKINGHAM. 

SURVEYOR  OF  HIGHWAYS. 

The  above-named  Council  invite  applications  for 
the  appointment  of  Surveyor  of  Highways  for  their 
District,  in  which  there  is  about  125  miles  of  metalled 
roads. 

The  person  appointed  will  be  required  to  give  his 
whole  time  to  the  duties,  and  to  maintain  and  to 
keep  in  repair  all  Roads,  Paths,  Bridges  and  Water- 
courses for  which  the  Council  are  or  may  become 
responsible,   and   to   reside   at  Buckingham. 

The  salary  will  be  £100  per  annum,  to  include  travel- 
ling expenses. 

The  Surveyor  must  give  the  security  of  a  Guarantee 
Society  for  £100. 

Applicants  must  be  between  22  and  40  years  of 
age,  conversant  with  the  duties  of  Surveyor  of  High- 
ways, and  capable  of  making  estimates  and  plans 
and  keeping  the  necessary  books  and  accounts. 

The  appointment  will  be  determinable  by  -3  months' 
notice  on  either  side. 

Applications,  in  the  candidate's  own  handwriting, 
stating  age,  qualifications  and  experience,  accom- 
panied by  copies  of  not  more  than  three  recent  testi- 
monials (which  will  not  be  returned),  to  be  sent  to  me 
on  or  before  Thursday,  the  5th  June  next,  endorsed 
"  Surveyor." 

Personal  canvassing  will  be  deemed  a  disqualifica- 
tion. 

Notices  will  be  sent,  to  selected  candidates,  whose 
persona]  attendance  is  required  on  the  day  of  election, 
and   reasonable  expenses  will   be  paid. 

i  Bj    oi(ler) 

TITOM  \S   R.    HEARN. 

Clerk  to  the  Council. 
2U  West-street, 
Buckingham. 

May  26,  1913.  (489) 

PONWAY  AND  CLAN  CONWAY  RURAL 
VV  DISTRICT. 

ENGINEER  AND  SURVEYOR  WANTED. 

The  Conway  and  Clan  Conway  Rural  District 
Councils  require  the  services  of  an  Engineer  and  Sur- 
veyor. 

Requirements:  Thorough  knowledge  of  Road- 
makinc,  necessary  accounts  under  the  Highway  Acts 
and  as  required  by  the  Councils,  experience  in  the 
preparation  of  Plans,  Quantities  and  Estimates,  Sur- 
veying and  Levelling,  and  a  general  knowdedge  of 
the  duties  of  an  Engineer  and  Surveyor  to  a  Rural 
District  Council. 

Candidates  should  hold  the  diploma  of  a  recognised 
Institute  of  Engineers  or  Surveyors,  and  a  certificate 
of  the  Royal  Sanitary  Institute  or  other  similar 
examining  body  approved  by  the  Local  Government 
Board. 

The  person  appointed  will  be  required  to  devote 
his  whole  time  to  the  duties  of  his  office  (which  will 
be  strictly  enforced),  and  to  give  such  security  as 
the  Councils  may  require. 

A  knowledge  of  Welsh  desirable. 

Salary  commencing  at  £110  per  annum,  rising  by 
annual  increments  of  £10  to  a  maximum  of  £150. 

Applications,  to  be  in  Candidate's  own  handwriting, 
stating  age,  past  experience,  with  copies  of  three 
recent  testimonials,  to  reach  me  not  later  than  10  a.m. 
on  Thursday,  the  5th  day  of  June,  1913. 

Canvassing  members,  directly  or  indirectly,  will  be 
deemed   a  disqualification. 

JAMES   PORTER, 

Solicitor,  Conway, 
Clerk  to  the  Rural  District  Councils. 
May  9,  1913.  (468) 

TMPROVER    ASSISTANT    wanted    in    County 

-L  Road  Surveyor's  Office,  South  of  Scotland;  ample 
opportunity  to  gain  experience  in  all  latest  methods 
of  road  maintenance  and  bridges.  State  experience 
and  lowest  salary  required. — Apply  Box  1.252,  office 
of  The  Surveyor,  24  Bride-lane,  Fleet-street,  London, 
E.G.  (463) 

T>  OAD  -  BINDER.  Wanted,  representatives  to 
J-^  push  well-known  Proprietary  Non-bituminous 
Binder.  Generous  commission  basis.  —  Address 
"  Z.  H.   152,"  c/o  Deacon's,   Leadenball-street ,  E.G. 

(464) 
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CITY    OF    MANCHESTER. 
The  Corporation  of  Manchester   invite  applica- 
tions for  the  position  of  Deputy  of  the  City  Surveyor 
in    the    Surveying    Department,       Salary.     £750    per 
annum. 

Candidates  must  he  Fellows  of  the  Surveyors  in- 
stitution. 

The  Candidate  appointed  will  he  required  to  devote 
the  whole  of  his  time  to  the  duties  oi  the  Office,  to 
become  a  contributor  to  the  Manchester  Corporation 
Officers'  Thrift  Fund,  and  to  execute  their  Deed  of 
Service.  .     ,  , 

Printed  forms  of  application,  to  he  obtained  from 
the  City  Surveyor,  Town  Hall,  Manchester,  stating 
particulars  as  to  age,  health,  articles,  appointments, 
qualifications.  &c,  and  accompanied  by  copies  of 
four  testimonials,  and,  in  addition,  the  names  of  three 
referees,  must  be  delivered  to  me,  the  undersigned, 
endorsed  "  Deputy  of  the  City  Surveyor  in  the  Sur- 
veying Department,"  on  or  before  June  30th,   1913. 

No  application  which  is  not  on  the  printed  form 
above  referred  to  will  be  considered. 

Canvassing,  directly  or  indirectly,   is  prohibited. 
THOMAS  HUDSON, 

Town  Clerk. 

Town  Hall,  Manchester. 

May  23,  1913. (494) 

OTTY    OF    MANCHESTER. 
The   Corporation  of  Manchester  invite  applica- 
tions for  the  position  of  Deputy  of  the  City  Surveyor 
in    the    Engineering    Department.    Salary,   £750    per 
annum. 

Candidates  must  be  Corporate  Members  of  the  In- 
stitution of  Civil  Engineers. 

The  Candidate  appointed  will  be  required  to  devote 
the  whole  of  his  time  to  the  duties  of  the  Office,  to 
become  a  contributor  to  the  Manchester  Corporation 
Officers'  Thrift  Fund,  and  to  execute  their  Deed  of 
Service. 

Printed  forms  of  application,  to  be  obtained  from 
the  City  Surveyor,  Town  Hall,  Manchester,  stating 
particulars  as  to  age,  health,  articles,  appointments, 
qualifications,  &c,  and  accompanied  by  copies  of 
four  testimonials,  and,  in  addition,  the  names  of  three 
referees,  must  be  delivered  to  me,  the  undersigned, 
endorsed  "  Deputy  of  the  City  Surveyor  in  the  Engi- 
neering Department,"  on  or  before  June  30th,  1913. 

No  application  which  is  not  on  the  printed  form 
above  referred  to  will  be  considered. 

Canvassing,  directly  or  indirectly,  is  prohibited. 

THOMAS  HUDSON, 

Town  Clerk. 
Town  Hall,  Manchester. 

May  23,   1913. (495) 

T\7"EMBLEY  URBAN   DISTRICT  COUNCIL. 

VV     EESIDENT  FOREMAN,  SEWAGE  OUTFALL 

WORKS. 
The  above  Council  invite  applications  from  persons 
with  previous  experience  for  the  position  of  Foreman 
at  the  Sewage  Outfall  Works.  Wages  30s.  per  week 
with  house,  light  and  fuel  free.  For  further  particu- 
lars apply  to  the  Surveyor  to  the  Council,  Public 
Offices.  Wembley. 

Applications  to  reach  me  on  or  before  Tuesday,  the 
3rd  proximo. 

CECIL  R.   W.   CHAPMAN, 
(483)  Engineer  and  Surveyor. 

LANCASTER  CORPORATION. 
Wanted,  General  Surveying  and  Engineering 
Assistant;  must  be  a  good  Surveyor  and  Leveller, 
and  neat  Draughtsman.  Municipal  experience 
■'dial.  Salary  £120  per  annum.  Forms  of  Appli- 
cation may  be  obtained  from  the  undersigned  on 
receipt  of  a  stamped  envelope,  and  must  be  returned 
not  later  than  Monday,  June  9th,  1913. 

ARTHUR  G.   BRADSHAW, 
Borough  Surveyor  and   Water  Engineer. 
Town  Hall, 
Lancaster.   (466) 

TX70RCESTERSHIRE  COUNTY  COUNCIL. 

*^  Applications  are  invited  for  the  appointment 
of  Junior  Surveying  Assistant  in  the  County  Road 
Surveyor'.-  Office.  Commencing  salary.  £75  per 
annum.  All  information  relating  to  the  appointment 
and  forms  of  application  can  he  obtained  from  the 
undersigned,  to  whom  applications  must  he  delivered 
by  the  10th  June.  1913.  Canvassing  in  any  form  will 
disqualify.  S.  Thornely,  Clerk  of  the  County  Council, 
Shirehall,  Worcester,  24th  May,  1913.  [T239]         (490) 


Ij^AST    SUFFOLK    COUNTY    COUNCIL. 
■^     Wanted,  in  the  Office  of  the  County  Road  Sur- 
veyor, a   surveyor's   Account  Clerk.    Salary,  £90  per 
annum,    rising,   for    approved    service,   to    £120    per 
annum. 

Applicants  must  have  a  good  knowledge  of  book- 
keeping, and  be  quick  and  accurate  at  figures. 

Applications,  stating  age  and  experience,  and 
accompanied  by  copies  of  not  more  than  three  recent 
testimonials,  to  reach  me  here  on  or  before  the  llth 
June,    1913. 

W.  JERVIS, 

County  Road  Surveyor. 
County  Hall, 
Ipswich. 
May  27,  1913. (497) 

pOUNTY  BOROUGH  OF  STOKE-ON-TRENT. 
^     BOROUGH    SURVEYORS    DEPARTMENT. 

The  Corporation  invite  applications  for  the  Ap- 
pointment of  a  Junior  Private  Street  Works  Assistant 
in  the  Borough  Surveyor's  Office,  at  a  salary  of  £65 
per  annum. 

Applicants  must  be  neat  and  expeditious  Draughts- 
men, and  accurate   Surveyors  and  Levellers. 

Applications,  stating  age  and  experience,  accom- 
panied by  not  more  than  three  recent  testimonials, 
and  endorsed  "  Junior  Assistant,"  must  be  sent  to 
me  on  or  before  Monday,  June  2nd,  1913. 

Preference  will  be  given  to  candidates  who  have 
had  experience  in  a   Borough   Surveyor's   Office. 

Canvassing,  directly  or  indirectly,  will  be  a  dis- 
qualification. 

A.  BURTON,  a.m.i.c.e.,   f.s.i., 

Borough  Surveyor. 
Town  Hall, 

Stoke-on-Trent. 

May  20,  1913.  (467) 

APPOINTMENTS    WANTED. 

A  FULLY  QUALIFIED  LAND  SURVEYOR, 
of  wide  experience,  open  to  accept  engagement, 
temporary  or  otherwise ;  moderate  salary. — Address 
Box  1,242,  office  of  The  Surveyor,  24  Bride-lane, 
Flest-street,  E.C.  (391) 

MISCELLANEOUS. 

FOR  SALE,  CHEAP.— Surveyor's  Hanging 
Reflecting  Level ;  Pocket  Compass,  Silver  Hunter, 
100-ft.  new  Steel  Chain;  Ivory  Offset  Scales;  Drawing 
Board— antiquarian. — Apply  "Civil,"  office  of  The 
Surveyor.   24   Bride-lane.   Fleet-street,   E.C.  (498) 

TENDERS   WANTED. 

THE  BOROUGH   OF  TENBY  (PEMBROKE- 
SHIRE). 

NEW  SEWER  OUTFALL  WORKS. 


TO  CAST-IRON  FOUNDERS. 

The  Corporation  of  the  Borough  of  Tenby  invite 
Tenders  for  the  Supply  and  Delivery  at  Tenby  of  the 
following  Cast-iron  Pipes— viz. :  1,500  ft.  of  48-in. 
diameter,  38ft.  of  2-ft.  6-in.  diameter,  102ft.  of  18-in. 
diameter,  and  922  ft.  of  9-in.  diameter  (more  or  less), 
also  certain  Special  Castings. 

A  copy  of  the  Specification  and  Drawings  and  Form 
of  Tender  may  be  obtained  on  application  in  writing 
to  Mr.  T.  J.  Moss-Flower,  Civil  Engineer,  28 
Victoria-street,  Westminster,  S.W.,  and  Carlton 
Chambers,  Bristol,  on  and  after  Monday,  June  2nd, 
1913,  on  payment  of  the  sum  of  Five  Guineas,  which 
will  he  returned,  provided  a  bond-fide  Tender  he  re- 
ceived and  is  not  withdrawn  before  the  acceptance 
by  the  Corporation  of  one  of  the  Tenders. 

Sealed  Tenders,  endorsed  "Tender  for  Cast-iron 
Pipes,"  are  to  be  delivered  at  my  Office  at  Tenby  at 
or  before  10  a.m.  on  Wednesday,  June  llth,  1913. 

The  lowest  or  any  Tender  will  not  necessarily  be 
accepted,  and  the  letting  of  the  Contract  is  subject 
to  the  sanction  of  the  Local  Government  Board  for 
the  loan. 

Dated  this  26th  day  of  May,   1913. 
(By  order) 

(!.   LORT   STOKES, 

Town   Clerk. 

Town  Hall, 

Tenby.  (488) 
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Fish  Life  and  The  ques*">i»  as  to  ]}ow  sewage 

uio»o»  d.ii„»i..    effluents    discharged    into    rivers 
Water  Pollution.      _.    .    _  ,    ...     «*>  .  .  ,    , 

afiect  fish  life  is  one  which   has 

received  considerable  attention  in  the  past  when 
legal  proceedings  have  been  taken  against  persons 
or  authorities  by  whose  action  injury  is  alleged  to 
have  been  done  to  fishing  interests.  It  has  been 
popularly  accepted  that  the  reason  why  fish  have 
disappeared  from  streams  in  which  they  were  for- 
merly abundant  is  sewage  pollution.  Scientific 
investigation  has  shown,  nevertheless,  that  the 
injury  to  fish  is  more  likely  to  be  caused  by  the 
discharge  of  manufacturing  refuse  than  by  ordi- 
nary domestic  sewage,  which,  unless  it  is  of  very 
large  volume  in  comparison  to  the  stream,  or  unless 
it  contains  some  harmful  constituent  such  as  petro- 
leum or  acid,  is  not  harmful  to  the  fish.  The 
paper  read  by  Messrs.  II.  W.  Clark  and  George  O. 
Adams  before  the  International  Congress  of 
Applied  Chemistry  in  New  York  City  last  year, 
and  of  which  some  extracts  appeared  in  last  week's 
issue  of  The  Surveyor,  gives  the  result  of  certain 
experiments  carried  out  at  the  Lawrence  experi- 
ment station  of  the  Massachusetts  State  Board  of 
Health  in  order  to  discover  the  effect  of  sewage, 
trade  wastes  and  effluents  upon  fish  life. 

Although  it  was  found  that  when  fish  were 
immersed  in  undiluted  sewage  well  aerated  they  died 
almost  immediately,  it  appeared  that  when  water 
and  sewage  were  mixed  in  equal  proportions  and 
this  mixture  was  kept  aerated,  some  fish  life  could 
exist  in  it  almost  indefinitely.  It  should  be  noted, 
however,  that  a  number  of  fish  died  quickly,  and 
that  only  the  stronger  fish  survived.  They,  how- 
ever, lived  for  fourteen  days  without  coming  to 
harm.  Effluents  from  contact  beds  and  filters  when 
kept  aerated  supported  fish  life  also  for  fourteen 
days,  a  fact  which  had  already  been  demonstrated 
years  ago  in  this  country,  when  goldfish  were  kept 
in  pools  supplied  with  effluent  from  contact  beds. 
Other  experiments  showed  that  where  10  per  cent 
of  sewage  was  mixed  with  90  per  cent  of  water  the 
fish  could  survive  indefinitely  under  stagnant  con- 
ditions, and  that  only  25  per  cent  of  water  to  75 
per  cent  of  the  best  filter  effluent  was  needed  in 
order  that  fish  might  live  under  the  same  stagnant 
conditions,  while  with  the  effluent  from  contact 
beds  of  the  type  used  at  the  Lawrence  experiment 
station  50  per  cent  of  effluent  had  to  be  mixed  with 
50  per  cent  of  tap  water  to  produce  the  same  result. 
It  appears  that  the  fish  could  not  live  in  sand  filter 
effluents.  All  these  effluents  but  one  were  slightly 
acid,  and  one  was  alkaline  and  contained  matter 
in  suspension.  When  this  suspended  matter  was 
removed  the  fish  were  able  to  live  in  the  effluent. 
Thus  it  is  clear  that  in  the  one  case  the  acidity 


and  in  the  other  alkaline  suspended  matter  caused 
the  death  of  the  fish.  It  appeared  also  that  iron 
salts  were  exceedingly  harmful.  The  presence  of 
caustic  and  carbonate  alkali  killed  fish  within  a. 
few  hours. 

Another  important  point  demonstrated  by  these 
experiments  is  that  certain  green  growths  giving 
off  free  oxygen  when  growing  in  light  appear  to 
take  a  greater  part  in  overcoming  sewage  pollution 
in  surface  waters  than  has  yet  been  realised.  A 
small  fish  put  into  a  tightly  stoppered  gallon  bottle 
containing  these  green  growths  lived  eight  days, 
whereas  if  the  growths  had  not  been  present  the 
oxygen  must  have  been  consumed  by  the  fish  in 
thirty-eight  hours.  Bottles  of  sewage  were  seeded 
with  these  green  organisms  and  then  aerated  for 
twenty-four  hours,  and  afterwards  allowed  to  stand 
for  twenty-four  hours,  and  it  was  found  that  there 
was  considerably  more  dissolved  oxygen  present  in 
the  sewage  at  the  end  of  the  whole  period  than 
immediately  after  the  twenty-four  ■  hours  of 
aeration,  the  green  growth  having  supplied  all  the 
dissolved  oxygen  consumed  by  the  sewage  during 
the  period  of  standing,  and  further  having  in- 
creased the  volume  of  dissolved  oxygen  consider- 
ably. The  lessons  to  be  learned  from  the  paper 
are  the  improbability  of  sewage  effluents  entering 
a  river  being  injurious  to  fish  life,  the  value  of  cer- 
tain green  growths  in  water  for  the  purification  of 
sewage,  and  the  great  harmfulness  of  various 
chemicals  present  in  trade  wastes — such  as  acids, 
nitrates,  iron,  potassium,  caustic  and  carbonate 
alkali,  and  so  forth. 


Self-propelled 
Cars. 


Some  time  ago  a  deputation 
was  appointed  by  the  Edinburgh 
City  Council  to  visit  certain 
places  and  to  report  upon  the  use  of  self-propelled 
cars.  The  deputation,  which  included  Mr.  A.  H. 
Campbell,  ii.inst.c.k..  the  burgh  engineer,  visited 
Morecambe,  Birmingham,  Coventry  and  London, 
the  first-named  town  possessing  the  earliest  tram- 
way in  this  country  operated  on  the  self-propelled 
principle.  A  trial  run  was  made  in  a  new  car  on 
this  route  with  the  members  of  the  deputation  as 
passengers,  the  result  being  satisfactory  as  regards 
speed,  hill  climbing,  comfort  of  transit  and  freedom 
from  shock  or  excessive  noise.  The  report  particu- 
larly states  that  the  ascending  gradients  were  taken 
with  ease,  and  did  not  appear  to  tax  the  power  of 
the  car.  Special  inquiry  was  made  on  the  question 
of  tyres  in  view  of  certain  criticisms  which  had  been 
made  regarding  abnormal  wear  of  wheel  and  of 
rail.  It  was  found,  however,  that  such  defects  as 
existed  were  not  peculiar  to  the  self-propelled  car, 
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but  were  such  as  have  been  experienced  in  other 
tramway  systems,  and  are  avoidable  by  ordinary 
care  in  the  selection  of  material,  the  laying  of  lines, 
and  the  correct  adaptation  of  tyre  base  to  rail  tread. 
To  sum  up,  the  deputation  consider  the  running  of 
the  cars  inspected  by  them  at  Morecambe  satisfac- 
tory from  a  mechanical  point  of  view,  comfortable 
and  pleasurable  for  passengers,  free  from  objection- 
able noise  or  smell,  and  in  respect  of  running  costs 
fairly  comparable  with  either  the  cable  or  the  elec- 
tric tramcar.  At  Birmingham  inspection  was  made 
of  the  fleet  of  motor  omnibuses  owned  and  operated 
by  the  Birmingham  and  Midland  Motor  Omnibus 
Company,  Limited,  and  in  comparing  the  running 
cost  of  these  with  that  of  the  London  omnibuses, 
it  is  observed  that  the  i-ougher-surfaccd  roads  of  a 
great  provincial  city  do  not  influence  the  final 
operating  cost  to  any  appreciable  degree.  The 
motive  power  of  these  omnibuses  is  derived,  in  the 
first  place,  from  a  petrol  engine,  the  main  shaft 
of  which  forms  also  the  shaft  of  an  ordinary  elec- 
tric dynamo.  The  result  of  this  arrangement,  which 
is  described  full}'  in  the  report  to  be  found  in  an- 
other column,  is  that  the  ear  is  free  from  jerk  or 
jolt  at  stop  or  start  or  change  of  speed,  smooth  in 
running,  and  freer  from  vibration  than  any  other 
road  vehicle.  On  visiting  London  it  was  explained 
to  the  deputation  that  the  introduction  of  the  self- 
propelled  car  on  the  county  council's  system  is  clue 
to  the  very  high  cost  for  local  or  branch  services 
of  the  electric  conduit  system,  coupled  with  the 
refusal  of  certain  borough  councils  to  permit  the 
use  of  overhead  wires  for  the  trolley  system.  As 
at  Morecambe,  particular  inquiry  was  made  as  to 
the  wear  of  wheels  and  rail  of  a  self-propelled  car 
as  compared  with  an  ordinary  electric  car,  and  the 
report  states  that  there  appear  to  be  no  new  factors 
or  forces  called  into  play  to  cause  any  extraordinary 
wear  and  tear  either  of  the  wheel  or  the  rail  beyond 
that  experienced  on  an  electric  tramway.  The  con- 
clusions of  the  report  are  entirely  favourable  to 
the  self-propelled  car,  and  the  petrol-electric  com- 
bined motive  power,  and  the  deputation  recom- 
mend an  experimental  introduction  of  this  type  of 
vehicle  into  Edinburgh. 


The  Brentford  "^s  1('<"1'^cd  on  another  page, 

Bv-nass  Road  ^ie  bounty  Council  of  Middlesex 
have  decided  to  proceed  with  the 
construction  of  the  Brentford  by-pass  road,  an 
important  work,  the  immediate  purpose  of  which 
is  to  divert  through  traffic  from  the  London-Bath 
road  between  Kew  Bridge  and  Bell  Corner.  At 
Bell  Cornei-  the  present  road  forks,  south-west  by 

0  Staines,  and  north-west  by  west  towards 
Bath,  the  new  road  being  so  aligned  that  it  joins 
the  latter  about  a  mile,  further  on.  It  thus  fits 
smoothly  into  the  general  main  road  system,  and 
will  probably  carry  a  considerable  portion  of  the 
Staines  road  traffic  as  well  as  tiiat'of  the  Rath  road, 
the  extra  distance  in  lb"  former  case  being  unim- 
portant in  view  of  the  time  lost  in  getting  through 
Brentford  and  Hounslow.      The  alignment  seems  io 

le,  except  as  regards  the  portion  passing 
Io  {ween  St.  Mary's  Church  and  (he  adjoining 
college,  where  the  road  is  very  near  i  be  church. 
not  know  whether  there  would  be  any  special 
difficulty  in  aligning  the  road  so  that  if  might 
di  tance  from  the  church  ;  but  it 
is  worth  noting  that  the  boms  during  which  there 
is  a  larg<  amount  of  Sunday  motor  traffic  tooi  from 
London  coincide,  more  or  less,  with  the  u  ual  hours 
ol  divine  service. 

We  have  not  yet     een  th  of  M | 

"I    making  this  new  road,   and    we  are  at    pre    ,n\ 
unable  to  explain  to  our  readers  how  the  large  total 

1  7,000  is  reached.     Th    engineering 

'  course,  go  far  towards  such  a  total,  and 
except  as  regards  the  junction   with    the    existing 

Bridge   and   a    small    pan 
""|,'■  ;'<    this  end,   there  is  no  pari   of  the  route 
where  the  land  or  property  to  be  acquired  looks 


costly  on  the  map;  but  no  doubt  the  property  at 
Kew  is  very  costly.  Probably  but  few  highway 
engineers  will  adversely  criticise  the  proposal  to 
make  the  road  80  ft.  wide,  but  there  is  no  obvious 
need  to  make  the  carriageway  50  ft.  wide  at  the 
time  of  construction,  and  the  width  of  4  ft.  for 
each  turf  margin  seems  insufficient  for  a  road  of 
this  character.  Since  the  road  will  run  nearly 
east  and  west,  it  seems  worth  while  to  consider  the 
advantages  offered  in  such  a  case  by  a  twin  road 
with  a  row  of  trees  down  the  middle,  providing 
on  the  south  side  a  road  which  obtains  the  full 
drying  effect  of  sunshine,  and  on  the  north  side 
one  which  is  protected  from  rapid  drying  in  hot 
wcathei    and  from  sun-thaw  in  frosty  weather. 


Institution  of 
Water  Engineers. 


The  installation  of  Mr.  C. 
Clemesha  Smith,  m.inst.c.k.,  the 
water  engineer  to  the  Corpora- 
tion of  Wakefield,  as  president  of  the  Institution 
of  Water  Engineers  took  place  yesterday  in  the 
presence  of  the  mayor  and  a  large  gathering  of 
members.  The  new  president  delivered  a  very  in- 
teresting inaugural  address,  in  the  course  of  which 
many  subjects  were  touched  upon.  The  provision 
of  an  efficient  water  supply  to  all  sections  of  the 
community  is  a  matter  of  such  vital  importance 
and  demands  the  attention  of  experts  in  so  many 
branches  of  science  that  Mr.  Smith  suggested  that 
the  institution  should  aim  to  include  in  its  mem- 
bership not  only  engineers  and  managers,  but  repre- 
sentatives of  every  branch  of  science  connected  with 
the  solution  of  the  water  problem.  He  further 
indicated  that  the  institution's  sphere  of  interest 
might  be  enlarged  by  undertaking  the  official  col- 
lection and  arrangement  of  data  and  statistics 
obtained  upon  some  standardised  plan  so  as  to  be 
strictly  reliable  and  comparable.  For  example, 
comparative  data  in  regard  to  incrustation  could 
not  fail  to  be  of  immense  value  at  the  present  time  ; 
and  a  similar  observation  might  be  made  with  re- 
gard to  many  other  matters.  Having  dealt  with 
the  methods  of  purification  adopted  at  Wakefield, 
and  the  plumbo-solvent  action  of  water  and  its 
prevention,  the  president  passed  to  the  question  of 
the  control  and  allocation  of  sources  of  supply. 
He  pointed  out  that  the  Fifth  Report  of  the  Royal 
Commission  on  Sewage  Disposal,  in  dealing  with 
the  question  of  pollution  of  surface  water,  suggests 
t  he  formation  of  a  central  administrative  authority 
and  of  local  rivers  boards,  and  that  their  duties 
should  include  the  protection  of  water  supplies 
from  pollution,  and  the  collection  of  information 
as  to  available  supplies,  and  as  to  the  need  for 
water  in  the  various  parts  of  the  country.  This 
is  a  question  upon  which  wo  have  expressed  our 
views  on  many  occasions.  There  can  be  no  doubt 
that  if  the  water  resources  of  the  country  are  to 
be  used  in  the  most  economical  manner  something 
must  be  done  to  prevent  the  present  competition 
for  sources  of  supply.  The  water  question  is  a 
national  one,  and  must  be  treated  in  a  statesman- 
like manner,  so  as  to  secure  a  maximum  benefit 
to  the  community  from  the  various  supplies  which 
arc  available. 


TheCarioch         .    ^  is  not,  perhaps,  desirable 
District  Surveyor's  lllf  "V1'    wc  sincerely   trust  it  is 

s   .  not  the  case — to  suggest  that  the 

members  of  the  Garioch  District. 
Committee  of  the  Aberdeen  County  Council  are 
afflicted  with  a  double  dose  of  parsimony,  yet  it  is 
difficult  to  reject  the  impression,  gathered  from 
the  impassive  agency  of  a  local  newspaper  report, 
I  hat  a  majority  of  them  are  liberally  dowered  with 
idn  i  of  dour  and  unflinching  economy  in  the 
matter  '<(  the  salary  to  be  paid  to  their  district 
surveyor,  A  vacancy  having  occurred  in  this  office, 
!  committee  proceeded  to  the  business  of  filling 
il  ami  the  proposition  was  made  by  Provost  Smith, 
of  Kintore,  that  the  salary  offered  be  £160,  in- 
■  hiding   travelling   expenses.      "They   would  get," 


.1 1'N  k  6,   1913. 


AND    COUNTY    ENGINEER, 


861 


he  added,  "  a  really  good  man  to  start  on  these 
terms."  Whether  the  provost  here  struck  a  note 
of  sorrow  or  satire  it  is  difficult  to  say.  Possibly 
it  was  sorrow,  for  he  proceeded  to  remark  that  the 
"  surveyorship  involved  a  lot  of  expense,  and  ren- 
dered the  living  not  much  bitter  that  that  of  a 
journeyman  mason."  Yet  we  must,  perforce,  "  hae 
oor  doots  "  about  such  a  possibility,  seeing  that 
Provost  Smith  subsequently  demurred  to  the  appeal 
of  the  chairman,  Mr.  II."  D.  McCombie,  to  raise 
the  salary  to  £160  a  year,  "  as  £150  was  scarcely 
a  living  wage."  The  provost's  seconder  offered  to 
withdraw  his  support  in  favour  of  the  higher  re- 
muneration, but  Kintore's  chief  magistrate  de- 
tected an  insuperable  difficulty  in  the  fact  that 
several  members  had  expressed  themselves  in 
favour  of  the  motion,  and  it  must  therefore  go  to 
the  vote.  If  it  is  not  easy  to  reconcile  either  the 
statements  or  the  action  of  Provost  Smith  in  this 
matter,  it  is  almost  impossible  to  understand  how 
a  majority  of  nine  to  four  members  of  the  com- 
mittee could  vote  for  a  salary  which  the  proposer 
himself  appeared  to  regard  as  insufficient,  and 
which  their  chairman  criticised  as  scarcely  a  living 
wage.  Garioch  would  seem  to  have  an  affinity  with 
ancient  Sparta  which  is  not  quite  appropriate  to  the 
requirements  of  bheee  more  modern  times. 
*  *  * 

At  the  last  Manchester  Assizes 
Sanitary  Fittings.    a    case   of   considerable   interest 
was    tried    before    Mr.     Justice 
Rowlatt  and  a  jury,  the  firm  of  Sanitaries  Limited 
being  sued  for  slander    in    the    following  circum- 
stances.    The  Corporation  of  St.  Helens  had  passed 
a  resolution  "  that  Dr.  Quine's  stationary  tipping 
ashbin  be  approved  for  use  in  the  borough."     The 
plaintiff,  who,  during  a  temporary  lapse  of  patent, 
manufactured  an   ashbin  similar  to   Dr.    Quine's, 
was  alleged  to  have  sold  a  quantity  of  these  bins 
to  a  builder  as  "  Dr.  Quine's  ashbins,"  and  as  "  the 
bins    approved    by    the    St.  Helens    Corporation." 
Thereupon  a  representative  of  the  defendants  saw 
the  builder,  and  to'd  him  that  if  he  had  bought 
the  goods  with  these  descriptions  they  had  been 
sold    under    a    misrepresentation.      This    was    the 
alleged  slander,  and  the  action  resulted  in  a  verdict 
for  the  defendants.     In  the  course  of  his  summing 
up,   however,  the  learned  judge  made  some  obser- 
vations in  regard  to  the  expression  of  opinion  by 
local   authorities   that   certain   sanitary   appliances 
are  approved  (to  the  exclusion  of  others)  for  use  in 
the  district.     This  is  a  matter  of  some  importance 
to  builders  and  others,  who  naturally  desire  to  know 
what  fittings  they  may  safely  use.      In  our  view, 
however,       it      would      be      unfortunate      if      this 
procedure  were  to  result  in  the  creation  of  quasi- 
monopolies  in  favour  of  certain  ai  tides  ;  but  it  does 
appear  to   be   desirable   that  standards   should   be 
set  up  to  which  sanitary  appliances,   of  whatever 
make,    must   comply.     Of   course,    in   the   case   of 
patent  articles  it  might    be    necessary  to  mention 
the  specific  appliance.       This  should  be  done  with 
great  care,  however,  as  the  duty  of  a  sanitary  autho- 
rity  seems  to  be   confined   to  securing   the   use  of 
sound  and  suitable  fittings  of  whatever  make  they 
may  happen  to  be. 

*  *  * 

The  Removal  of  ,  Recenfc  exPeri*^  in  London 
Alg*  from  Water.  J^s  given  us  a  practical  illus- 
tration  ot  the  occurrence  of 
•  disagreeable  tastes  and  odours  in  water,  and 
this  is  but  a  small  example  of  the  manner 
in  which  the  value  of  safe  water  may  be 
greatly  reduced.  That  this  deterioration  is  almost 
always  due  to  the  growth  of  algre  or  fungi  in  the 
reservoir,  lake  or  river,  or  even  in  the  pipe  lines 
themselves,  has  been  pointed  out  by  Mr.  Karl  F. 
Kellerman  in  a  paper  read  before  the  Congress  of 
Applied  Chemistry  at  New  York.  Mr.  Kellerman, 
from  extended  experience,  has  been  able  to  give 
tables  showing  the  occurrence  of  the  twelve  genera 
of  algae    which  have  been  found  to  be  most  trouble- 


some in  America,  as  well  as  the  quantity  of  copper 
sulphate  required  to  kill  the  various  forms  of  these 
odour-producing  organisms.  Further,  he  gives  a 
table  showing  the  safe  limit  of  copper  sulphate 
that  may  be  used  without  injury  to  certain  fish, 
and  it  is  notable  that  a  very  small  proportion — 
namely,  "14  part  per  million — is  the -safe  quantity 
to  use  when  trout  are  present,  though  some  of  the 
algae  require  as  much  as  from  5  parts  to  10  parts  per 
million  in  order  to  kill  them,  whereas  2' 10  parts 
per  million  will  kill  the  strongest  fish — namely, 
the  black  bass.  It  is  a  fact  that  since  the  year 
1904  copper  sulphate  has  been  used  with  consider- 
able success  to  eradicate  or  to  reduce  the  develop- 
ment of  algaeic  growths,  and  Mr.  Kellerman  is  of 
opinion  that  the  method  should  be  adopted  where- 
ever  the  tastes  and  odours  in  water  are  caused  by 
algae.  We  give  elsewhere  extracts  from  this  valu- 
able paper,  together  with  the  tables  referred  to. 
*  *  * 

_.      „         .     .  In     opening     Kelsey     Park, 

The  CosDei  of      -i-,    ,      i  r         °        n      ■  ■      , 

Bcckenham — recently     acquired 

by  the  urban  district  council  at 
a  cost  of  £5,000 — Mr.  John  Burns  made  some  vSry 
pertinent  observations  in  regard  to  the  wisdom  of 
taking  time  by  the  forelock  in  the  matter  of  the 
provision  of  open  spaces.  A  moment's  reflection  is 
sufficient  to  show  that  those  authorities  who  neglect 
to  lay  out  parks  and  gardens  until  the  land  in  their 
district  has  acquired  a  building  value  must,  in  the 
long  run,  pay  very  much  more  dearly  for  sites  which 
are  probably  smaller  and  less  desirable  than  those 
which  might  have  been  obtained  by  seizing  oppor- 
tunities as  and  when  they  occurred.  Moreover,  if 
open  spaces  are  secured  and  laid  out  in  good  time 
they  will  possess  all  the  charm  of  maturity  when 
the  period  arrives  for  the  development  of  the  sur- 
rounding district,  thus  considerably  enhancing  its 
amenities.  The  President  of  the  Local  Government 
Board  further  pointed  out  that  capital  invested  by 
a  local  authority  in  open  spaces  cannot  fairly  be 
regarded  as  unremunerative.  There  can  be  no 
doubt  that  the  cultivation  of  open-air  habits,  par- 
ticularly by  the  inhabitants  of  working-class  dis- 
tricts, has  a  direct  effect  upon  the  public  health 
and  the  death  rate.  The  laying  out  of  Kelsey  Park 
has  been  carried  out  by  Mr.  J.  A.  Angell,  assoc.m. 
inst.c.e.,  the  surveyor  to  the  council,  and  the 
manner  in  which  this  work  has  been  executed  met 
with  unstinted  praise  on  the  part  of  Mr.  Burns. 
The  Beckenham  Council  and  their  surveyor  are  to 
be  congratulated  on  the  successful  inauguration  of 
the  new  park. 

The  success  which  attended  the 

institution  of       two  C0]lferences  on  the  subject  of 

Municipal  and      housi      and  town  planning  which 

County  Eng.naers.  haye  a«Jr<jady  beeif  heM   5by  the 

Institution  of  Municipal  and  County  Engineers 
has  encouraged  the  council  to  arrange  for  a  third, 
which  will  take  place  at  Great  Yarmouth  next 
month  under  the  presidency  of  Mr.  J.  W.  Cockrill, 
jr. inst.c.e.  Several  papers  on  various  aspects  of  the 
question  will  be  submitted  for  discussion,  and  an 
important  exhibition  of  plans  of  town-planning 
schemes,  kindly  lent  by  authorities  in  various  parts 
of  the  kingdom,  will  be  on  view  during  the  meeting. 
Another  important  gathering  is  the  annual  Scottish 
meeting  which  opens  at  Dundee  to-day.  This 
is  always  a  well-attended  and  highly  successful 
meeting-,  and  it  is  hoped  that  members  will  be  present 
in  full  force  again  this  year.  In  another  column, 
too,  will  be  found  the  programme  of  the  forth- 
coming meeting  at  Bochdale  on  the  14th  inst.  ;  but 
the  meeting  which  had  been  arranged  at  Leek  for 
the  following  Saturday  has  been  postponed  until 
July  5th,  doubtless  having  regard  to  the  fact  that 
a  large  number  of  members  will  be  in  London  on 
the  earlier  date  in  connection  with  the  Inter- 
national Road  Congress.  It  will  thus  be  seen  that 
the  activities  of  the  institution  are  being  well 
maintained. 
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Self-propelled   Tramway  Oars. 

EDINBURGH   DEPUTATION'S   INVESTIGATIONS   AND   REPORT. 


A  deputation  of  Edinburgh  City  Council,  which 
included  Councillor  Harrison,  Bailie  Eusk,  Dean  of 
Guild  Carter,  Judge  Fraser,  Councillor  M 'Michael, 
and  the  burgh  engineer,  Mr.  A.  H.  Campbell,  paid 
visit?  recently  to  Morecambe,  Birmingham,  Coventry, 
and  London,  with  the  object  of  obtaining  informa- 
tion with  regard  to  the  operation  of  self-propelled 
tramway  ears.  Although  the  reference  was  limited 
to  the  "self-propelled"  car,  the  deputation  thought 
it  well  to  include  within  the  scope  of  their  inquiry 
certain  types  of  motor  'bus,  the  driving  of  which, 
they  point  out,  is  so  germane  to  the  subject-matter 
of  their  report,  just  issued. 

The  deputation  had  the  advantage,  in  the  course 
of  their  inspections,  of  meeting  the  English  repre- 
sentative of  the  self-propelled  car  which  has  been 
operating  in  Paris  for  the  past  two  years,  also  with 
skilled  technical  experts,  and  representatives  of 
various  engineering  firms  whose  products  they  in- 
spected—notably the  Leyland  Motor  Company, 
Leyland,  Lancashire;  the  Daimler  Company, 
Coventry;  and  the  Tilling- Stevens  Company, 
London  and  Maidstone. 

MORECAMBE. 

At  Morecambe,  on  May  7th,  the  deputation  were 
received  by  Messrs.  Sutton  &  Nixon,  on  behalf  of 
the  Leyland  Motors,  Limited,  and  by  Mr.  Wilkin- 
son, the  local  representative  of  the  tramway 
company. 

The  route  which  is  served  by  the  "self-propelled" 
or  "  auto "  tramcar  was  opened  for  service  in 
January,  1912.  It  is  the  first  tramway  in  the  country 
operated  on  the  self-propelled  principle,  if  the 
pioneer  efforts  represented  by  the  steam  car  of  earlier 
days  are  excepted.  It  extends  from  Morecambe 
(South  Bay)  towards  the  village  of  Heysham,  a  dis- 
tance of  1  1-5  miles,  and  serves  a  purely  local  area 
of  but  sparse  resident  population.  The  remainder 
of  Morecambe,  including  the  long  sea  front  of  about 
2  miles,  is  served  by  horse  cars,  now  owned  and 
operated  by  the  local  authority,  who  recently  ac- 
quired the  borough  tramways  from  the  tramway 
company. 

The  Heysham  route  is  partly  outside  the  district 
of  the  local  authority,  and  was  not  therefore  ac- 
quired hy  the  council.  It  was  left — a  small  residuary 
section — in  the  hands  of  the  Morecambe  Tramway 
Company,  a  mere  fraction  of  a  line,  which  by  reason 
of  limitation  of  length  and  paucity  of  traffic  it  was 
impossible  to  work  by  horse  haulage  without  heavy 
financial  loss.  Two  alternatives  were  thus  open  to 
the  company  left  with  such  lean  heritage — either  to 
close  down  altogether  or  reform  the  method  of 
traction.  The  latter  alternative  was  chosen.  The 
old  horse  tramway  was  reconstructed  and  equipped 
in  January,  1912,  with  single-decker  enclosed  cars 
of  the  "self-propelled"  type,  seating  about  thirty- 
seven  persons. 

Notwithstanding  the  unfavourable  character  of  the 
line  from  a  traffic  point  of  view,  that  it  is  isolated 
and  short,  and  works  disconnectedly  from  the  major 
Morecambe  system,  in  the  first  year's  working  the 
trams  have  paid  their  way,  met  all  costs,  including 
depreciation,  and  show  a  surplus  over  all  expendi- 
ture. 

The  deputation  bad  placed  at  their  disposal  a  new 
car — the  fourth  which  has  been  delivered  for  service. 
This  car  is  of  the  open  single-deck  type,  delivered 
from  the  Leyland  Company's  works  the  day  before 
the  visit.  The  trial  run  of  this  new  car  was  thus 
made  in  the  members'  presence  as  passengers,  and 
with  satisfactory  results  in  so  far  as  relating  to 
speed,  hill-climbing,  comfort  of  transit,  freedom  from 
shock  or  excessive  noise. 

The  new  car  is  seated  to  hold  thirty-seven  persons, 
its  weight  is  8  tons  unloaded,  and  about  10£  tons 
loaded.  Its  overall  length  is  .'il  ft.  4.1  in.,  and  it  has 
rail  width  of  7  ft.  2  in.,  and  a  tram  gauge  of 
4  ft.  8j  in.  Height  of  floor  above  street  level  is 
2  ft.  10J  in.  li  propelled  by  a  40-horse  power  petrol 
engine — 4-cylinder— of  the  standard  "Leyland" 
type,  acting  by  a  "Cardan"  driving  shaft  and  chain- 
drive  upon  the  two  axles.  Tt  is  driven  from  cither 
end,  according  to  the  direction  in  which  car  is  going, 


by  sprocket  wheels  and  chain-drive  connecting  the 
two  axles.  When  the  car  is  moving  in  the  reverse 
direction  the  change  is  obtained  by  a  simple  move- 
ment of  a  lever. 

The  consumption  of  petrol  is  given  as  7  to  8  miles 
per  gallon,  which,  stated  in  terms  of  pence,  is  the 
equivalent  of  ahout  2d.  per  car-mile  (at  current 
market  price  of  petrol). 

The  car  is  fitted  with  two  brakes — i.e.,  the  pedal 
brake  and  the  hand  brake — acting  upon  a  drum  and 
wheels  respectively. 

The  road  route  is  undulatory,  having  gradients  of 
1  in  15  and  1  in  17  down  to  level. 

The  report  of  the  deputation  states  that  the 
ascending  gradients  were  taken  with  ease,  and  did 
not  appear  to  tax  the  power  of  the  car  (indeed,  it 
was  stated  that  frequently  in  the  busy  season  the 
car  carried  seventy  persons  up  the  inclines  with  a 
gross  load  of  11  to  12  tons,  and  without  apparent 
exertion).  The  descents  showed  the  efficiency  of  the 
brakes  for  speedy  stoppage  on  emergency. 

As  evidence  of  the  reliability  of  the  engine,  &c, 
it  was  ascertained  that  the  percentage  of  interrup- 
tions by  temporary  breakdown  was  practically  nil, 
and  that  with  a  mileage  per  car  during  July  of 
2,200,  and  during  August  of  1,975,  representing  an 
average  daily  run  for  each  car  of  approximately  70 
miles.  The  covered  cars  are  lighted  internally  by 
eight  electric  lights,  with  two  canopy  and  head  and 
tail  lights  for  platform.  The  car  is  fitted  with  four 
sets  of  springs  of  the  laminated  type,  with  link  sus- 
pension at  ends,  and  auxiliary  side  spring  of  flexible 
coil  type. 

Costs  are  approximately  as  follow:  New  open  car 
and  chassis,  £985;  covered  car  and  chassis,  £1,050; 
chassis  only,  £900;  double-decked  car  to  seat  about 
sixty-five  persons,   say  £1,150. 

The  arrangement  for  operating  the  cars  is  a  joint 
one  between  the  Leyland  Motor  Company  and  the 
Morecamhe  Tramway  Company,  the  former  building 
and  selling  the  car,  and  guaranteeing  to  the  local 
tramway  company  (as  owners  of  the  track  and  car) 
the  working  of  the  cars  and  operating  of  the  system 
at  a  rate  of  3Jd.  per  car-mile,  covering  costs  of 
petrol  (up  to  9d.  per  gallon),  lubricants,  maintenance 
and  upkeep  of  metal  tyres  and  chassis,  the  tramway 
company  paying  the  wages  of  drivers  and  conductors, 
body  upkeep,  management  and  administration,  and 
of  petrol  beyond  9d.  per  gallon.  This  guarantee 
of  3£d.  per  car-mile  covers  a  period  of  five 
years. 

The  petrol  tank  has  a  capacity  of  20  gallons,  which 
is  equal  to  (at  least)  140  miles  journey  of  the 
car,  so  that  one  replenishment  per  diem  during  the 
hours  when  the  car  is  off  duty  maintains  the 
charge  of  motor  spirit  without  interruption  of 
running. 

On  the  question  of  tyres,  special  inquiry  was  made 
by  the  deputation.  The  first  sets  of  tyres  were  of 
chilled,  soft-tempered  steel,  with  the  result  that 
somewhat  abnormal  wear  of  the  tyre  occurred; 
further,  the  plane  of  the  wheel  tread  did  not  coincide 
with  the  cant  of  the  rail,  with  the  result  that  the 
wheel  did  not  bear  uniformly  over  its  width  upon 
the  tread  of  the  rail,  causing  the  outer  rim  of  the 
tyre  to  "  bead  over "  and  to  ride  uneasily  upon  the 
rails.  The  report  states:  "Those  two  defects  (which 
have  now  been  corrected)  explain  the  criticisms 
made  regarding  '  abnormal  wear  of  wheel  and  of 
rail.'  They  are  defects  not,  however,  peculiar  and 
inherent  to  the  '  self-propelled '  car,  but  are  such 
as  have  been,  and  are  to-day,  experienced  in  other 
bramway  systems,  and  are  avoidable  by  ordinary 
care  in  the  selection  of  material,  the  laying  of  lines, 
and  the  correct  adaptation  of  tyre  base  to  rail  tread. 
As  regards  the  alleged  wear  of  the  rail  tread,  this 
>1  apparenl  on  the  Morecambe  lines.  The 
principle,  however,  of  the  'self-propelled'  vehicle 
upon  rails— even  for  a  street  tramway — is  not  new, 
and  the  application  of  the  internal  combustion 
engine  as  the  motive  power  of  a  street  tramcar  intro- 
duces no  new  forces  beyond  those  common  to  an 
electric  tramway." 

The   deputation   consider  the  running  of   the   cars 
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inspected  by  them  at  Morecambe  satisfactory  from 
a  mechanical  point  of  view,  comfortable  and  pleasur- 
able for  passengers,  free  from  objectionable  noise 
or  smell,  and  in  respect  of  running  costs  (under 
the  terms  of  the  "  Leyland "  contract)  fairly  com- 
1  uirablo  with  that  of  either  the  cable  or  the  electric 
t  ramcar. 

BIRMINGHAM. 

At  Birmingham,  on  the  following  day,  an  inspec- 
t n hi  was  made  of  the  fleet  of  motor  omnibuses  owned 
ami  operated  by  the  Birmingham  and  Midland  Motor 
Omnibus    Company,    Limited. 

The  motor-'bus  service  was  inaugurated  here  about 
twelve  months  ago,  and  has  had  rapid  expansion, 
there  being  at  present  thirty-five  'buses  in  daily 
active  service,  and  this  number  is  being  steadily 
increased  to  a  probable  150  'buses.  They  are  run 
supplemental  to,  but  quite  independent  of,  the 
Birmingham  Corporation  electric  tramway  system, 
along  city  routes  not  at  present  served  by  the  tram- 
ways, and  in  select  suburbs  (such  as  Edgbaston  and 
Hagley),  where  the  proposal  for  tramways  has 
evoked  opposition.  The  routes  so  operated  extend 
over  about  10  miles.  The  roads  traversed  by  the 
'buses  vary  in  their  formation  from  the  wood-paved 
city  streets  to  the  ordinary  macadam  surface  of  the 
suburban  and  country  road.  "Those,"  the  deputa- 
tion point  out,  "are  the  highway  conditions  which 
correspond  more  nearly  with  the  streets  of  Edin- 
burgh than  the  finely  surfaced  streets  in  London, 
and  it  was  from  this  standpoint  of  comparison  that 
the  experience  of  Birmingham  would  be  of  guidance 
to  Edinburgh  in  the  operation  of  the  corporation 
motor-'bus  powers  now  passing  through  Parliament. 
It  does  not  appear  from  the  inquiries  made  that  the 
rougher  or  less  finely  surfaced  roads  of  a  great  pro- 
vincial city  influence  the  final  operating  cost  to  any 
appreciable  degree,  the  probable  explanation  being 
that  the  obviously  greater  wear  and  tear  of  the  'bus 
due  to  the  provincial  roads  is  neutralised  in  the  less 
frequent  '  stop-and-start '  which  is  so  characteristic 
of  the  Metropolitan  'bus;  there  are  also  the  lower 
rates  and  easier  wages  of  the  provinces,  which 
balance  and  tend  to  equalise  the  finally  resultant 
costs." 

Those  'buses  are  of  the  "  Tilling-Stevens "  design 
(standard  London  pattern),  and  are  propelled  by  the 
petrol-electric  combination  of  motive  power,  the 
engine  being  one  of  40-horse  power.  The  motive 
power  is  obtained  primarily  from  the  petrol  engine, 
the  main  shaft  of  which  forms  also  the  shaft  of  an 
ordinary  electric  dynamo.  The  mechanical  power  of 
the  engine  is  therefore  converted  into  electric  energy, 
which,  being  transmitted  to  an  electric  motor  or 
motors,  is  again  reconverted  into  mechanical  energy, 
operating  through  a  "Cardan"  shaft  and  worm- 
gear  fitted  on  the  axle  of  the  back  wheels  of  the 
vehicle.  By  this  arrangement  the  engaging  clutch 
and  the  gear-box  of  the  petrol  car  for  change  of 
speed  is  dispensed  with,  the  engine  speed  being 
regulated  by  varying  the  resistance  of  the  magnetic 
field  of  the  generator,  with  the  result  that  remark- 
able control  in  change  of  speed  is  obtained,  unac- 
companied by  the  invariable  jolts  and  jerks  which 
result  from  the  operating  of  speed  changes  through 
a  gear-box  (the  starting  and  stopping  of  the  car  can 
likewise  be  accomplished  with  remarkable  smooth- 
ness). 

It  is  those  discomforts  and  objections  that  the 
new  petrol-electric  car  is  designed  to  avoid,  by  sub- 
stituting for  the  clutch  and  gear-box  of  the  petrol- 
driven  car  a  simple  electric  controller  for  the  silent 
transmission  of  power.  No  storage  batteries  are 
needed,  the  petrol  engine— which  is  still  the  initial 
mechanical  power— being  coupled  direct  to  the 
dynamo  and  motors. 

Although  it  would  appear  that  this  change  of 
mechanical  into  electric  energy  would  be  accom- 
panied by  loss  of  efficiency,  any  such  loss  is  stated 
as  either  dissipated  or  more  than  neutralised  by  re- 
sultant economies  in  other  directions,  and  in  the 
upkeep  of  the  vehicle,  but  chief  of  all,  the  deputa- 
tion observe,  is  the  complete  elimination  of  the 
defects  alluded  to,  "and  in  their  place  we  have  a 
vehicle  free  from  jerk  or  jolt  at  stop  or  start  or 
change  of  speed,  smooth  in  running,  and  freer  of 
vibration  than  any  other  road  vehicle." 

The  report  includes  the  following  statement  of 
average  running  costs  of  "  Tilling-Stevens "  petrol- 
electric  omnibuses  in  London  for  nine  months  from 
January  4  to  September  25,  1912:  — 


Pence  per 

Bus  Mile. 

Running,   i.e.,  day-to  day  cleansing  and   adjustments 

whilst  car  is  in  service      

•868 

Maintenance  and  repairs,  i.e. ,  chassis  and  all  mechanical 

parts    

■210 

Tyres          

1-0'J8 

Drivers        

1  251 

Conductors 

•847 

Petrol          

1067 

Lubricating  oil    ...                                       

•078 

Grease         

•018 

Paraffin       

•021 

Lighting     \ 

•069 

Depreciation,  reut,  rates  and  taxes 

•849 

Trade  vehicles     

•151 

Body  upkeep         

•235 

Traffic  expenses 

•270 

Clothing 

•001 

Total,  being  pence  per  'bus  mile,  of       ...        7'063 

The  deputation  made  a  journey  into  the  suburbs  of 
Birmingham  in  one  of  those  double-decked  'buses  on 
roads  of  varying  formation,  and  they  report  that  the 
intentions  and  anticipations  of  this  car  are  fully 
realised  in  the  ease  and  comfort  of  riding,  in  the 
elimination  of  jolt  and  jerk  in  stopping  or  in  variation 
of  speed,  and  in  the  extreme  simplicity  of  driving. 

PARIS     SELF-PROPELLED     CAR. 

The  English  representative  of  the  firm  who  intro- 
duced a  petrol-electric  driven  tramcar  into  Paris  met 
the  deputation  in  Birmingham,  and  explained  fully 
the  extent  and  nature  of  the  Paris  installation. 

The  motive  power  is  petrol,  driving  an  engine  of 
the  usual  petrol  type,  and  transmitting  its  power 
h  a  dynamo  and  two  motors  placed  upon  or 
within  the  perimeter  of  the  rear  wheels  of  the  car. 
This  form  of  transmission  has  at  least  the  attraction 
of  novelty,  but  as  it  is  as  yet  installed  to  only  one 
street  tramcar,  doing  only  occasional  service  iu  the 
City  of  Paris,  it  was  not  deemed  necessary  at  this 
to  follow  up  the  inquiry.  It  was  learned,  how- 
ever, that  a  second  car  of  this  design  is  being  built 
for  service  in  Belgium. 

The  information  supplied  was  as  follows:  — 


Gross  weight  of  car  ... 

Gross  weight  of  car  with  trailer   . 

Consumption  of  petrol  or  benzol 

per  ton  per  miie 

Consumption  of  oil 

Upkeep  

Maximum  horse  power      

„         speed        

,,  gradient 


22    „ 

•01  gallon. 

1  gallon  per  13S  miles. 

•8  pence  per  mile. 

50  horse  power. 

24  miles  per  hour. 

36  millimetres  per  metre. 


LONDON  COUNTY  COUNCIL. 

In  London  it  was  explained  that  the  introduction 
of  the  self-propelled  tramcar  on  the  county  council's 
system  is  due  to  the  following  causes— viz.,  the  very 
high  cost,  for  local  or  branch  service,  of  the  electric 
conduit  system,  and  the  refusal  of  certain  borough 
councils  of  the  Metropolis  to  permit  the  overhead 
electric  wires  needed  for  the  electric  trolley-driven 
tramcar. 

The  immediate  route  which  it  is  proposed  to  operate 
by  the  self-propelled  tramcar  is  that  between  Victoria 
Park  and  West  India  Bocks,  a  distance  of  fully  2.^ 
miles.  This  route  is  at  present  operated  by  horse- 
drawn  cars  upon  a  paved  tramway  track  laid  many 
years  ago.  The  question  of  the  early  reconstruction 
of  this  track,  or  possibly  of  its  retention  till  later, 
is  at  present  engaging  consideration. 

The  equipment  for  three  cars  is  on  order  as  a  first 
instalment  by  the  county  council  for  this  route.  The 
cars  used  are,  as  regards  body  and  frame,  of  the 
double-decked  horse-drawn  kind,  with  seating  for 
about  twenty  in  and  twenty-eight  out.  The  car  is 
mounted  upon  a  new  chassis  and  four-wheeled  single- 
truck  base,  which  does  not  give  the  smooth  motion  of 
a  tramcar  mounted  upon  the  double  bogie.  The 
motive  power  is  the  petrol-electric  "  Tilling-Stevens  " 
combination,  almost  exactly  as  applied  to  the  Bir- 
mingham motor  'buses,  and  operated,  as  in  the  case 
of  the  Morecambe  car,  from  either  platform,  according 
to  the  direction  in  which  the  car  is  moving.  The 
en»ine  is  placed  beside  the  platform,  and  the  other 
machinery  is  fitted  beneath  the  floor  of  the  car,  the 
radiator,  'fans  and  driving  levers  being  conveniently 
disposed  on  and  about  the  platforms.  There  are  two 
electric  motors  of  20  h.p.  each,  instead  of  one  40-h.p. 
motor  in  the  case  of  the  'buses,  the  object  bei 
better  distribution  of  power  and  flexibility  of  the 
wheels,  particularly  in  the  taking  of  sharp  curves.  The 
wheels  are  tyred  with  hard  steel,  and  it  is  not  antici- 
pated that  the  wear  of  tyres  will  be  above  the  a 
The  ear  is  braked  at  present  by  a  hand  bra] 
additional  brake  is  proposed  in  order  to  satisfy  the 
ing  authority. 

The  weight  of  the  car  is  9  tons  2  cwt.— nearly  similar 
to  that  of  the  Edinburgh  cable  car. 
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During  a  run  of  between  7  miles  and  8  miles 
which  the  members  of  the  deputation  made  on  the 
cat  particular  attention  was  paid  to  the  following 
points— viz.,  (,1)  ease  of  starting  and  stopping;  (2) 
steadiness  of  running;  (3)  noise,  smell  and  heat  in 
car;  (4)  brake  power  of  car;  (5)  climbing  power;  (6) 
speed  of  running;  (7)  working  costs.  Upon  each  of 
those  points  the  report  contains  the  following  obser- 
vations— viz. :  — 

Ease  of  Starling  and  Stopping.— -This  test  was  satis- 
,  and  seemed  to  show  to  advantage  the  merits 
claimed  in  these  respects  for  the  petrol-electric  com- 
bination. Upon  starting  off,  the  motion  was  one  of 
a  gentle  glide,  in  contradistinction  to  the  sudden  jolt 
and  jerk  of  the  cable,  and  of  some  petrol-driven  cars. 
In  stopping  the  action  was  unattended  with  sensation. 

Steadiness  of  Running. — The  permanent  way  of  the 
county  council's  tramway  being  good,  it  was  antici- 
pated that  no  unsteadiness  of  motion  would  be  felt, 
and  in  this  we  were  not  disappointed.  In  changing 
into  one  of  the  new  electric  cars  of  the  London  County 
the  difference  in  favour  of  the  electric  cars 
was  apparent,  but  this  was  due  rather  to  the  weight 
and  the  unique  perfection  of  the  latter  vehicle  than 
to  any  defects— not  objectionable  in  degree — of  the 
adaptation  ot  tiie  old  horse  cars  to  this  new  form  of 
motive  power. 

Noise  and  Smell  inside  the  Car. — With  regard  to  this, 
we  had  to  bear  in  mind  that  the  body  of  the  car  was 
one  of  the  old  horse-drawn  type,  but,  notwithstanding 
this  disadvantage,  the  travelling  was  quite  comfort- 
able, and  the  sound  caused  by  running  was  not  in- 
convenient to  passengers.  There  were  occasional 
slight  whiffs  of  smell,  but  whether  caused  by  petrol 
fumes  or  by  new  paint  was  difficult  to  say.  We  be- 
lieve that  any  slight  inconvenience  from  these  causes 
can  be  overcome  by  suitable  ventilation  and  by  im- 
provement to  minor  details  of  the  equipment. 

Brake  Power  of  Car. — This  was  tested  several  times 
in  the  course  of  the  run,  and  brought  the  car  speedily 
to  rest.  Future  cars  can  be  fitted  with  any  additional 
brake  power  needed  to  resist  the  momentum  acquired 
upon  a  down  grade,  such  as  the  magnetic  slipper 
brake. 

ing  Power. — The  car  made  the  chief  ascent  of 
the  run — viz.,  that  at  or  near  the  Woolwich  terminus — 
and  although  towards  the  summit  the  retardation  of 
speed  was  apparent,  it  was  explained  that  the  engine 
power  of  the  car  had  been  designed  for  a  compara- 
tively level  route,  and  any  seeming  insufficiency  was 
a  matter  of  easy  correction,  when  the  gradients  of  the 
routes  to  be  served  were  known,  and  the  engine 
power  of  the  car  proportioned  to  the  gradient. 

of  Running. — The  speed  was  good,  a  maximum 
of  18  miles  to  20  miles  per  hour  being  obtained  on  the 
quieter  parts  of  the  routes  traversed,  and  that  without 
any  rocking  or  swaying  of  the  car.  Towards  the 
securing  of  this  result  the  good  state  of  the  permanent 
a  substantial  contributor. 

Working  Coat*. — There  has  not  yet  been  time  to  test 
even   experimentally — but  the   makers  do  not 
anticipate  the  entrance   of   any  new   factors   relative 
to  the  motive  power  or  its  upkeep  which  will  increase 
the  tab]  already  given;  indeed,  the  running 

upon  rails  instead  of  upon  the  road  surface  is  expected 
ii  in  lower  consumption  of  petrol,  less  tear  and 
wear  of  machinery,  and  consequently  lower  operating 

Wear  of  Wheels  and  Rail. — On  the  question  of  wear 
of  wheels  and  rail  of  a  self-propelled  car,  as  com- 
pared with  an  ordinary  electric  power  (conduit  or  over- 
head) car,  the  deputation  made  particular  inquiry, 
and  report  that  there  appear  to  be  no  new  factors  or 
cause  any  extraordinary  tear 
and  wear,  either  of  the  wheel  or  the  rail,  beyond  that 
ienced  upon  an  electric  tramway. 

CONCLUSIONS. 

the  information  set  forth  in  their  report, 
ins  they  have  formed  in  the  course 
tiie  various  places,  the  deputation 
are  of  opinion:  — 

at  the  self-propelled  tn 

mcy  as  to  render  it  a  reliable,  safe 
uitable  vehicle  of  public  transit. 
(2>  Th  of  car,  it  is  nece  - 

sarily  dearer  than  an  electric  car  deriving  LI        •    ei 
from    without,    but    this     is,    count  I     (a)    by 

a  ition   of   tramway,  di    | 
and   with  any  wires  above  i 

o-i  any  central 
generating  station;    (c)  by   the   advantage  that  each 


ear  is  an  independent  unit  of  power,  one  breakdown 
not  involving  the  complete  stoppage  of  the  system 
or  section  of  the  system;  (d)  by  the  avoidance  of  any 
overhead  work,  which  would  affect  the  amenity  of  the 
city. 

(3)  That  the  reliability  of  the  car  in  its  freedom  from 
breakdown  is  assured  is  evident  from  the  experience 
at  Morecambe,  and  in  a  larger  measure  by  the  im- 
munity of  the  Metropolitan  motor  'bus  from  interrup- 
tions. 

(4)  That,  as  regards  working  costs  of  tramcars  auto- 
matically propelled,  experience  in  this  country  is 
as  yet  too  restricted  to  state  with  exactness.  The 
guarantee  of  makers,  however  (of  this  particular 
speciality),  and  comparison  with  the  motor-'bus  costs 
which  are  so  similar  in  their  form  of  motive  power, 
would  appear  to  offer  the  prospect  of  close  compari- 
son, in  the  final  results,  with  the  cable  or  the  electric 
tramway  car. 

(5)  That  as  regards  the  relative  merits  of  the  direct- 
driven  petrol  engine,  and  of  its  compeer  the  petrol- 
electric  combination,  we  are  led  to  believe  the  latter 
an  improvement  upon  the  former,  giving  (a)  ease  of 
locomotion,  (b)  simplicity  of  control  and  drive,  (c) 
silence  of  working.  We  were,  however,  impressed 
with  the  results  obtained  at  Morecambe,  and  these 
cannot  be  discarded  in  the  maturing  of  our  proposals. 

(6)  That  the  success  already  obtained  with  the  self- 
propelled  car  justifies  its  introduction  (experimentally) 
to  the  City  of  Edinburgh.  It  apparently  affords  the 
prospect  of  adaptation  to  the  existing  tramway  ser- 
vice of  the  city. 


NEW   APPROACH   ROAD  TO   LONDON. 


MIDDLESEX     COUNTY     COUNCIL'S     DECISION. 

The  County  Council  of  Middlesex,  at  its  meeting  on 
Thursday  of  last  week,  unanimously  resolved  to  pro- 
ceed with  the  construction  of  a  new  western  approach 
road  through  Middlesex. 

The  scheme  has  been  prepared  by  Mr.  H.  T. 
Wakelam,  m.insi.c.e.,  county  engineer  of  Middlesex, 
who  will  be  responsible  for  the  work,  the  estimated 
cost  of  which,  excluding  law,  engineering  and  sur- 
veying charges,  is  £517,000. 

In  moving  the  adoption  of  the  recommendation 
airman  of  the  County  Highways  Committee 
stated  that  the  matter  had  been  under  consideration 
many  months,  and  the  committee  had  now  got  the 
Eoad  Board  to  agree  to  contribute  75  per  cent  of  the 
entire  cost.  He  thought  a  great  deal  of  credit  for 
this  result  was  due  to  Mr.  Wakelam,  adding  that  an 
advance  of  25  per  cent  in  a  contribution  from  the 
Board  towards  a  scheme  to  cost  half  a  million 
was  a  noteworthy  achievement.  It  was  proposed  that 
iad  width  should  he  SO  ft.  between  fences,  with 
15  ft.  reserved  on  each  side  for  sidewalks.  Of  the 
latter  10  ft.  would  be  for  a  footpath,  4  ft.  for  green- 
sward with  a  belt  of  trees  planted  along  it,  and  the 
remainder  kerbings.  If  at  any  time  it  should  be 
found  necessary  it  would  be  easy  to  throw  the  4  ft. 
of   greensward  into  the  highway. 

The  chairman  of  the  council,  in  supporting  the 
recommendation,  stated  that  the  new  road  would  be 
one  of  the  greatest  Middlesex  and  London  had  ever 


Motor  Ambulances  for  Willesden.  —  Eight  motor 
ambulances  have  been  purchased  by  the  Willesden 
District    Council,   and    £1,000   is   to    be    spent    on   a 

garage. 

Motor    Omnibuses    on    Country    Roads. -It     would 

iii  view  of  the  rapid  extension  of  motor  omni- 
|  into  the  country  districts,  that  the  county 
will  have  to  receive  some  annual  con- 
tribution from  tiie  companies  towards' -the  mainte- 
nance and  repairing  of  the  roads.  In  this  connec- 
tion it  seems  that  the  toll-gate  might  be  revived. 
Fixed  as  in  the  old  days  at  convenient  and  d 

mi   the   various   routes,   each   motor   omnibus 
should    pay   a    certain    amount — this    at 
the  end  of  the  year  would  go  some  way  towards   pay- 
ing for  any  road  repairing  that  was  necessary.     It  is 
ion    possibly    worth     consideration    in     the 
problem  of  the  invasion  of  the  country  dis- 
by  the  motor  omnibus—  an   invasion   that  will 
inevitably  extend  to  all  parts  of  England.— Frederick 
Heath  in  the  Daily  Mail. 


Ii  ni:  6,  1913. 
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Institution  of  Water  Engineers. 

SUMMER   GENERAL   MEETING   AT  WAKEFIELD:    PRESIDENTIAL  ADDRESS. 


Mr.  Charles  Clemesha  Smith,  m.inst.c.e.,  water  engi 
neer  to  the  Corporation  of  Wakefield,  wa  yesterday 
installed  as  presidenl  o)  tin'  Institution  of  Water 
Engineers  at  the  eighteenth  summer  general  meeting 
of  that  body.  Following  an  official  welcome  by  the 
mayor  (Councillor  Edwin  Lodge  Hirst,  t.p.),  and  the 
transaction  of  the  usual  preliminary  business,  Mr. 
Clemesha  Smith  delivered  his  inaugural    tddn 

Returning  thanks  for  the  honour  conferred  upon 
him  bj  the  institution,  he  observed  that  it  was  an 
honour  which  had  its  duties  as  well  as  its  privileges, 
and  he  would  endeavour  to  show  his  appreciation  of 
then  action  bj  performing  the  manifold  duties  of 
the  office  to  the  best  of  his  ability.  The  efforts  of 
an  individual  in  the  work  oi  an  institution  such  as 
that  were  of  little  avail;  success  could  Olllj  he 
achieved  by  the  widespread  interest  of  the  whole 
of  the  members  in  their  meetings  and  proceeding  . 
lie  claimed  with  confidence  their  sympathetic  sup- 
port, knowing  the  extent,  to  which  it  was  given  to 
his  predecessors,  and  though  lie  might  not  hope  to 
rival  them  in  the  manner  in  which  they  realised  the 
dignity  and  duties  of  their  office,  fie  trusted  that  at 
the  close  of  the  year  it  would  he  found  that  the 
prosperity    and    usefulness    of    the    institution    had    not. 

declined. 

SHE    WORK, OB    TllJi:    INSTITUTION. 

The  growth  in  the  membership  during  the  past 
ten  years  (the  president  continued)  is  a  sufficient 
indication  of  prosperity,  the  total  number  of  mem 
hers,  &c,  having  increased  during  that  period  by 
1 1.',  or  40  per  cent. 

Primarily,  tins  institution  was  founded  as  an 
association  of  water  engineers  and  managers  in 
charge  of  works,  hut  it  has  expanded  until  the 
membership  now  embraces  engineers  acting  under 
companies  ami  corporations  controlling  works  sup- 
plying over  22,000,000  people  within  the  United 
Kingdom,  and  others  in  similar  positions  in  many 
parts  of  the  world.  It  also  includes  consulting  engi- 
neers engaged  in  the  design  and  construction  of 
waterworks,  and  (as  associates)  geologists,  chemist  . 
an  I  other  wankers  in  the  various  branches  of  science 
intimately  connected  with  the  problem  of  procuring 
and  maintaining  a  pine  and  plentiful  water  supply 
lor  the    use  of  the    inhabitants  of  this  country. 

I  think  that  most  of  you  will  agree  with  me  when 
1  say  that  one  of  the  ideals  to  lie  aimed  at  by  this 
institution  is  a  membership  which  will  include  not 
only  engineers  and  managers  of  waterworks  of  every 
degre  .  hut  winch  will  also  he  representative  of  ail 
branches  of  science  contributing  towards  the  solu- 
tion ol  the  problems  involved  in  providing  efficient 
water  supplies  to  all  sections  of  the  community.  It 
cannot  he  denied  that  the  nearer  we  are  to  the 
attainment  of  tin-  ideal,  the  more  useful  will  our 
meetings  and  discussions  become,  not  onlj  to  our- 
selves, hut  to  the  community  at  large.  The  institu- 
tion has  now  completed  its  first  year  as  a  corporate 
body,  and  it  seems  more  than  probable  that  under 
the  fuller  powers  now  possessed  its  activity  will 
he  increased  and  its  sphere  of  usefulness  en- 
larged.  .   .   . 

During  the  seventeen  years  which  have  elapsed 
since  our  first  meeting  at  Nottingham,  under  the  old 
title  of  "'fdie  British  Association  of  Water  Engi- 
neers," much  good  work  has  heen  done,  main  valil 
able  papers  have  been  read  and  discussed  at  our 
meetings,  and  many  opportunities  have  been  given 
us.  by  the  inspections  of  works,  both  completed  and 
under  construction,  of  seeing  how  others  deal  with 
the  problems  we  have  to  face ;  the  result  has  heen 
not  only  an  increase  in  individual  knowledge,  hut 
the  saving  of  considerable  sums  of  money  to  the 
communities  we  serve. 

00-ORDINATION    ON    KXPERIMENl'AI,    WORK. 

Thinking  over  what  has  been  achieved  lias  led  me 
to  consider  in  what  manner  the  utility  of  the  insti- 
tution might  he  increased.  I  have  long  thought. 
and  indeed  it  must  be  obvious  to  all  who  reflect 
upon  the  subject,  that  a  great  mass  of  experimental 
work  is  lost  to  the  community  because  the  results 
in  many  cases  are  not  properly  recorded,  and  even 
when  complete  records  are  kept  the   results  remain 


with  the  investigator.  Further,  it  seems  clear  to 
me  that  the  value  of  experimental  research  woul  I 
be  greatly  increased  if  the  experiments  were  made 
under  a  variety  of  conditions  and  by  different  per- 
sons, because  a  comparative  analysis  of  the  results 
so  obtained  would  reveal  truths  which  are  lost  sight 
of  when  the  experiments  are  made  without  such 
matic  co-ordination,  ft  therefore  occurs  to  me 
to  ask  whether  it  is  possible  to  make  this  institution 
a  "  clearing  house "  for  the  handling  of  some  at 
least  of  the  many  problems  to  which  we  devote  time 
and  thought.  Let  me  illustrate  my  point  with  an 
example  :  — 

I  do  not  think  that  anyone  who  has  had  expe- 
rience in  the  distribution  of  water  will  venture  to 
say  that  the  pipes  now  in  use  can  be  looked  upon 
as  having  reached  perfection.  We  are  constantly 
faced  with  difficulties  arising  from  the  reduction  of 
the  carrying  capacity  of  our  mains  by  incrustations 
of  various  kinds;  pipes  which  have  been  laid  for 
periods  as  long  as  eighty  or  ninety  years  are  found 
to  he  affected  by  internal  incrustation  and  by  in- 
ternal and  external  corrosion.  Would  not  more  com- 
plete information  as  to  the  composition  and  methods 
of  manufacture  of  these  old  pipes,  as  well  as  a  speci- 
fication of  the  coating  applied,  lie  of  considerable 
value  ?  ft  should  not  he  difficult  to  arrive  at  some 
standard  method  of  keeping  records  of  the  chemical 
composition  of  the  iron  ami  ol  the  coating,  of  Hie 
method  of  manufacture  of  the  iron  and  application 
of  the  coating,  together  with  analyses  of  the  water 
conveyed  and  sundry  other  data.  If  such  records 
were  kept  by  a  large  number  of  our  members,  and  if 
certain  mains  in  each  town  fir  district  were  exaMfeied 
at,  stated  periods,  portions  being  cut  out  and  kept 
lor  reference,  it  would  he  possible  to  collate  the 
information  so  obtained  and  throw,  considerable 
light  on  a.  common,  hut  none  the  less  important, 
problem. 

The   multiplication   of  observers  and  observations, 

and  the  variation  in  the  conditions  under  which  the 
pipes  were  used  would  enhance  the  value  of  the 
records,  and  the  latter  would  not,  he  lost,  sight  of  as 
tie  those  obtained  by  individual  observers.  If  this 
idea  could  he  adopted  in  the  case  of  this  and  other 
kindred  problems,  I  feel  sure  the  beneficial  results 
would  he  apparent  both  to  water  engineers  and  con- 
sumers of  water. 

METHODS     or'     PURIFICATION     ADOPTED     AT     WAKEFIELD. 

With     your    permission,    f     will    now    direct    your 

attention  to  two  phases  of  our  local  water  question, 
which    I    think    may   he   of   general    interest.     The    first 

is  in  connection  with  the  purification  of  watei  as 
practised  by  the  waterworks  company  which  supplied 
Wakefield  from  1839  to  1879. 

Water  was  drawn  from  the  river  t'a.ldei.  al  a 
po.nt  H  miles  below  the  city,  and  was  at  first,  con- 
sidered pure  enough  for  use  without  filtration.  Sub- 
sequently (about,  the  year  1850)  sand  filter-beds  were 
constructed,  hut  by  the  year  I860  the  rapidly  in- 
creasing pollution  of  the  river  (due  to  the  growth  of 
manufacturing  towns  and  villages)  rendered  addi- 
tional means  of  purification  necessary.  The  water 
was  described  as  being  "as  black  as  ink."  and  a. 
few  years  later  a  letter  written  in  the  water  of  the 
('alder  was  put  in  as  evidence  before  a  Committee 
ol  the  House  of  Commons.  In  the  year  1863  a  filter- 
bed  (the  first  of  a  series  of  four)  was  constructed, 
embodying  a  process  recommended  by  Mr.  Thos. 
Spencer.  This  filter-bed  consisted  oi  a  layer  of  1  ft. 
of  gravel  under  2  ft.  G  in.  of  sand,  and  in  the  sand, 
about  12  in.  below  the  surface,  a  layer  of  12  in.  of 
material  described  as  Silencer's  magnetic  carbide  of 
iron  was  placed.  Mr.  Spencer  described  this  mate- 
rial as  consisting  of  protoxide  of  iron  in  chemical 
combination  with  carbon,  and  stated  that  it  was 
"  produced  by  keeping  haematite  for  twelve  or  sixteen 
hours  at  a  certain  reel  heat  in  contact  with  car- 
bonaceous matter."  According  to  Mr.  Spencer's  in- 
structions one  bed  was  to  be  allowed  to  lie  fallow  while 
the  other  three  were  in  use.  The  beds  were  cleaned 
in  the  ordinary  manner,  the  carbide  of  iron  never 
being  touched  or  even  uncovered.  The  rate  of  filtra- 
tion   adopted    was   600   gallons    per    square    yard    per 
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o\  in.  per  hour.  Mr.  Spencer  laid  stress  on 
the  necessity  or  carrying  on  filtering  operations  inter- 
mittently, and,  speaking  of  the  effect  of  his  magnetic 
before  a  Committee  of  the  House  of  Lords 
made  the  following  statement:  "It  (the  mag- 
netic carbide)  act-  conihusiively  upon  the  organic 
matter  which  i>  held  in  solution  in  the  water,  the 
matter  in  suspension  being  previously  intercepted; 
so  that  ail  the  organic  matter  in  solution  can  lie 
taken  out." 

Incidentally,  1  might  mention  that  Mr.  Spencer 
proposed  to  adapt  his  filter-beds  lor  the  treatment 
•_-e.  and  stated  that,  in  his  opinion,  precipi- 
tation combined  with  subsequent  filtration  would 
lie  better  than  irrigation. 

i  have  been  unable  to  obtain  a  complete  analysis 
of  the  water  supplied  in  Wakefield  after  it  had 
passed  through  the  double  set  of  filters,  but  I  dis- 
covered a  partial  one,  which  stated  that  no  trace 
inic  matter  remained.  The  medical  officer  of 
health  for  Wakefield  of  that  day  gave  evidence  that 
after  the  installation  of  the  system  a  remarkable  re- 
duction of  epidemic  disease  took  place;  during  the 
cholera  epidemic  of  1800  only  one  case  occurred  in 
the  town,  and  that  proved  to  be  imported. 

Mr.  T.  Netten  Eadcliffe,  in  a  report  to  the  Local 
Government  Board,  dated  1869,  on  the  sanitary 
administration  of  Wakefield,  described  the  condition 
of  the  water  at  the  intake  from  the  Calder  as  having 
"  a  black  opaque  appearance,"  and  stated  that  the 
banks  were  covered  with  a  black  slimy  mud;  he 
goes  on  to  say,  "  The  change  which  the  aspect  of 
the  water  undergoes  in  the  subsidence  reservoirs 
(capacity  two-months  storage)  is  remarkable."  After 
the  water  had  been  passed  through  the  preliminary 
sand  filters  and  Mr.  Spencer's  sand  and  "  magnetic 
carbide"  filters,  he  says,  "the  water  is  almost  uni- 
formly bright,  clear,  and  well-tasted."  It  is  only 
proper  to  add  that  while  expressing  a  certain 
admiration  for  the  results  obtained,  Mr.  Radcliffe 
disapproved  of  the  policy  of  continuing  to  draw  water 
from  such  a  foul  source. 

I  have  referred  to  this  matter  at  some  length  in 
order  to  draw  attention  to  the  use  which  was  made 
some  fifty  years  ago  of  subsiding  reservoirs,  pre- 
liminary sand  filtration  and  secondary  sand  filtra- 
tion, combined  with  the  use  of  an  oxydising  sub- 
stance in  the  purification  of  an  exceedingly  bad 
water. 

Notwithstanding  the  measure  of  success  achieved 
by  this  system,  neither  the  water  company  nor  the 
corporation  were  content  to  continue  the  use  of  water 
from  such  a  source,  and  for  over  twenty  years  at- 
tempts were  made  to  obtain  a  purer  supply,  which, 
however,  was  not  secured  until  the  year  1888. 

PLUMBO-SOLVENT    ACTION    OF    WATER    AND    ITS 
PREVENTION. 

The  second  local  matter  which  I  take  this  oppor- 
tunity of  referring  to  is  the  treatment  rendered  neces- 
sary by  the  phi  mho-solvent  action  of  the  water.    The 
I    supply  is  obtained  from  peat-covered  moor- 
lands at  Eishworth,  on  the  Pennine  Chain.    The  raw 
water  has  a  strong  action  upon  lead,  being  capable 
of  taking  up  "from   1   grain  to  2i   grains  of  lead  per 
gallon    in    twelve    hours.      When     this     supply     was 
used      it      was      not      filtered,      but     was      de- 
canted    and     delivered     direct     to     the     town.     On 
the    advice     of     Dr.     Percy     Frankland     treatment 
was  commenced    in    1892,   carbonate    of    soda    being 
added  at  the  rate  of  3 J  grains  per  gallon.    Dr.  Frank- 
land  advised  this  treatment  for  temporary  use  only, 
and  suggested  the  use  of  lime  and  chalk  as  a  more 
he  soda  treatment  was  efficient 
b   costly,   averaging   21s.   pet   1,000,000  gallons. 
as  found  desirable  to  filter  the  water  in  ordei 
ove  a  claj  slain  which  at  times  made  it.-,  appear- 
ance, the  question  of  treatment   to  neutralise  aciditj 

fch  t  hat.  of  filtration. 
At  that  time  it  v  ood  that  filtra- 

tion through  -and  was  sufficient  to  prevent  plumbo- 
sol vency ;  but  in  order  to  gain  accurate  information 
ied  out  a  series  of  experiments. 
From    these    1    found    that' filtration    through    river 
and    river    Tl 

efficient  as   the   Boda  treatment   in  neutralising   the 
Sltei  ing  the  water  a1  the 
rate  oi    I  in.   per  houi .   through   f  i  mple  ol 

Trent  is,  thi    fill 

ad  to  the  extent  of  0-88 
pei   gallon    in    twelve  hour-   when    placed   within 
sealed  lead  pipe,  the  unfiltered  water  being 


of  taking  up  130  grains  under  the  same  circumstances. 
Water  filtered  through  a  fresh  sample  of  Leighton 
Buzzard  sand  had  its  affinity  for  lead  reduced  so  that 
it  took  up  0-42  grain  per  gallon,  the  raw  water  dis- 
solving no  grain  per  gallon,  and  at  the  end  of  two 
months'  constant  use  the  water  filtered  through  this 
sand  -till  took  up  0-42  grain  per  gallon.  Laboratpr; 
experiments  siiowed  that  if  a  turbid,  peaty  water  was 
allowed  to  stand  until  it  was  partially  clear,  or  if  it 
were  passed  through  filter  papers,  the  plumbo-solvent 
action  was  reduced.  It  was  inferred  that  the  action 
of  the  Leighton  Buzzard  sand,  as  regards  the  reduc- 
tion of  plumbo-solvent  action,  was  mechanical,  and 
that  the  action  of  the  Trent  and  Ouse  sands  was  at 
the  outset  chemical  and  mechanical;  the  chemical 
action,  being  reduced  as  a  neutralising  substance, 
was  gradually  eliminated  from  the  sand.  It  was 
obvious  that  some  treatment  would  be  necessary  in 
addition  to  filtration,  and  as  the  result  of  a  long 
series  of  experiments  the  water  is  now  treated  with 
about  H  grains  of  carbonate  of  lime  per  gallon  before 
filtration,  and  about  \\  grains  of  quicklime  per  gallon 
(in  the  form  of  a  clear  solution  of  lime  water)  after 
filtration. 

The  addition  of  lime  water  after  filtration  is  due  to 
a  circumstance  which  I  have  not  seen  noted  else- 
where. Wakefield  water,  when  treated  with  lime  and 
chalk,  must  be  rendered  definitely  alkaline  in  order 
that  it  may  not  take  up  lead.  It  was  found  that 
although  the  alkalinity  of  the  water  might  be  raised 
to  such  a  point  as  to  preclude  plumbo-solvent  action 
in  passing  through  the  filter  bed,  the  alkalinity  was 
reduced  to  below  the  safety  limit.  This  reduction  in 
alkalinity  was  not  due  to  the  removal  of  lime  and 
chalk  in  suspension,  since  there  was  no  loss  when  the 
water  was  passed  through  many  filter  papers.  As 
far  back  as  1888  Mr.  W.  H.  Power  suggested  that  the 
plumbo-solvent  action  of  soft  moorland  waters  might 
be  related  to  the  agency  (direct  or  indirect)  of  low 
forms  of  inorganic  life.  Dr.  Houston,  in  the  second 
of  his  able  reports  on  this  subject  to  the  Local  Govern- 
ment Board,  dated  1901-2,  makes  the  following  state- 
ment: "While  in  moorland  waters  the  cause  of 
plumbo-solvency  is  to  be  traced  to  the  presence  of 
acid  in  the  water,  and  the  source  of  the  acid  to  con- 
tact with  the  peat,  the  antecedent  cause  of  the  acidity 
seems  to  be  associated,  at  all  events  in  part,  with 
the  presence  of  acid-producing  bacteria  in  the  peat 
itself."  It  appears  to  be  probable  that  at  some 
seasons,  if  not  at  all  times,  these  acid-producing  bac- 
teria lying  in  the  film  on  the  sand  are  responsible 
for  the  partial  neutralising  of  the  alkalinity  previously 
imparted  to  the  water. 

The  cost  of  treating  the  water  with  1.}  grain.-  each 
of  carbonate  of  lime  and  quicklime  is  from  3s.  6d.  to 
4s.  per  1,000,000  gallons,  against  a  cost  of  21s.  per 
1,000,000  gallons  for  the  soda  process. 

The  carbonate  of  lime  has  been  largely  obtained 
from  the  Stockport  Corporation,  it  being  a  waste  pro- 
duct from  their  softening  works  at  Wilmslow.  This 
was,  I  believe,  the  first  instance  of  the  use  of  car- 
bonate from  a  softening  plant  for  the  reverse  process 
("  hardening"). 

CONTROL  AND  ALLOCATION  OF  SOURCES  OF  SUPPLY. 

I  now  turn  to  a  subject  of  wider  interest— namely, 
the  control  and  allocation  of  sources  of  supply.  .Much 
has  been  spoken  and  written  on  this  subject,  but  I 
will  only  briefly  recapitulate  one  or  two  of  the  recom- 
mendations already  made. 

The  Fifth  Report  of  the  Royal  Commission  on 
Sewage  Disposal,  in  dealing  with  the  question  of  pollu- 
tion of  surface  water,  suggests  the  formation  of  a 
central  administrative  authority  and  of  local  rivers 
hoards,  and  that  their  duties  should  include  the  pro- 
tection of  water  supplies  from  pollution,  and  the  col- 
lection of  information  as  to  available  supplies,  and 
also  as  to  the  need  for  water  in  the  various  parts  of 
the  count  rj  , 

The  Joint  Committee  on  the  Water  Supplies  Pro- 
tection Hill,  loin,  reasserted  and  emphasised  the  above 
recommendations,  and  in  November,  1910.  the  House 
of  Commons  ordered  a  return  to  be  made  giving 
various  particulars  of  water  undertakings  in  every 
district  in  England  and  Wales,  the  results  of  which 
have    not   yet    been    published. 

The  Water  Areas  and  Statistics  Committee  of  (nil- 
own    instil  nt  ion    issued    a   report    on    this    subject    in 

o  ember,   1911,  expressing  general  agreement   as  to 

; essitj    for  the  creal  ion  of  a  central  authority 

and  local  representative  hoards  to  deal  with  ques- 
tions of  water  supply,  such  hoards  to  he  composed 
o*   experts    in    engineering,    geology,    chemistry,    bac- 
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teriology  and  other  sciences  bearing  on  the  subject. 
In  the  opinion  of  the  committee  it  is  advisable  that 
such  hoards  should  he  independent  of  authorities 
interested  in  the  local  undertakings,  and  that  they 
should  be  charged  with  the  duty  of  collecting  and 
collating  information  as  to  existing  works,  areas  of 
supply  and  possible  sources  from  which  water  may 
be  obtained,  making  reports  to  the  central  board, 
the  latter  being  called  upon  to  advise  Parliament 
as  to  any  scheme  brought  before  it. 

These  recommendations  have,  I  believe,  the  approval 
of  the  majority  of  those  interested  in  the  subject. 
The  time  has  arrived  when  it  is  necessary  that  the 
fullest  possible  information  as  to  our  national  sup- 
ply should  be  carefully  collected  and  considered  by 
competent  men,  so  that  all  questions  relating  to  the 
protection  and  allocation  of  surface  and  underground 
waters  may  be  dealt  with  in  the  light  of  the  best 
available  knowledge  and  on  the  broadest  possible 
lines,  having  in  view  the  interests  of  the  community 
as  a  whole,  rather  than  by  the  present  method  of 
piecemeal  legislation,  which  often  results  in  a  conflict 
of  interests  of  neighbouring  communities  and  in 
unnecessary  expenditure  to  defend  them. 

Cautious  people  may  ask,  What  will  be  the  result 
of  the  formation  of  the  suggested  boards  ?  Is  the 
tendency  towards  Government  ownership  ?  It  may 
be  so,  but  the  difficulties  are  great,  and  if  it  comes 
at  all  it  will,  I  think,  be  the  final  stage  in  an  evolu- 
tionary process.  The  phase  which  we  are  approach- 
ing will,  I  believe,  be  the  division  of  the  country  into 
areas  supplied  by  water  boards.  The  areas  will  in  most 
cases  be  much  larger  than  many  of  the  existing  units 
of  supply.  In  laying  out  the  limits  of  such  areas  it 
is  of  primary  importance  that  the  position  and  yield 
of  all  available  sources,  as  well  as  the  present  and 
future  requirements  of  the  inhabitants,  should  re- 
ceive careful  consideration.  Up  to  the  present  time 
the  needs  and  resources  of  the  country  have  not  been 
considered  from  the  point  of  view  of  the  community 
at  large. 

In  many  cases  it  has  been  found  desirable  to  form 
joint  boards,  or  in  some  way  to  combine  two  or 
more  districts  in  one  area  of  supply,  the  arbitrary 
boundaries  of  municipal  corporations  or  other  local 
bodies  rarely  being  ideal  limits  for  the  supply  of 
water. 

The  financial  advantages  of  combination  are  great; 
not  only  are  expensive  Parliamentary  contests 
avoided,  but  it  may  be  almost  universally  assumed 
that  large  works  are  cheaper  to  construct  than  small 
works.  Another  way  in  which  economy  can  be 
secured  by  combination  may  be  illustrated  by  a 
hypothetical  case  of  three  neighbouring  towns  each 
about  to  construct  a  reservoir  at  a  cost  of  £100,000, 
the  yield  in  each  case  being  estimated  to  provide  for 
the  next  twenty-one  years.  The  total  capital  ex- 
penditure will  be  £300,000,  and  the  total  annual 
charges,  including  sinking  fund  and  interest,  will 
amount  to  about  £15,000,  or  £315,000  in  twenty-one 
years.  Providing  the  physical  conditions  are  such 
that  the  supplies  are  interchangeable,  it  woidd  not 
be  necessary,  if  the  three  towns  combined,  to  con- 
struct the  three  reservoirs  at  once — the  first  only 
would  be  made  immediately,  the  second  at  the  end 
of  seven  years,  and  the  third  at  the  end  of  fourteen 
years ;  the  annual  charges  for  the  first  seven  years 
would  be  reduced  by  £10,000,  and  for  the  next  seven 
years  by  £5,000,  a  total  saving  of  £105,000  to  the 
present  generation.  This  case  is,  of  course,  hypo- 
thetical, but  it  would  not  be  difficult  to  find  parallel 
cases  in  actual  practice. 

In  existing  cases  where  supplies  are  used  jointly, 
the  financial  arrangements  between  the  several 
parties  vary  considerably,  each  method  having  its 
own  peculiar  advantages  and  disadvantages;  the 
following  are  the  principal  methods  adopted:  — 

(1)  The  construction  of  works  by  one  corporation, 
water  being  subsequently  sold  in  bulk  to  other 
administrative   bodies. 

Here  an  attempt  is  made  to  render  the  supply  of 
water  merely  a  commercial  transaction  between  the 
promoting  authority  and  the  others  interested,  and 
as  the  ordinary  rules  of  supply  and  demand  cannot 
apply,  it  is  possible  that  one  or  other  of  the  parties 
may  ultimately  find  that  the  bargain  is  not  satis- 
factory. If  the  prices  to  be  charged  for  the  supplies 
have  been  fixed  before  the  works  were  completed,  the 
agreed  price  of  the  water  may  bear  no  relation  to 
the  actual  cost,  and  one  side  or  the  other  will  suffer. 
If  the  agreement  be  perpetual  and  no  provision  is 
made   for   a   revision  of   price,   a   rise   or  fall   in    the 


cost  of  the  water  places  one  or  other  party  at  a 
disadvantage.  On  the  other  hand,  the  insecurity  of 
terminable  agreements  is  a  weighty  argument 
against  them. 

(2)  The  construction  of  works  by  one  authority, 
water  being  supplied  directly  to  the  inhabitants  of 
other  districts,  the  water  rents  in  the  latter  being 
usually  higher  than  those  charged  within  the  area 
of  the  constructing  authority. 

Here  the  burden  is  unequally  borne,  the  consumers 
in  the  outside  districts  assisting  to  pay  off  the  debt 
<iu  an  undertaking  in  the  ownership  of  which  they 
will  not  ultimately  share.  On  the  other  hand,  if  a 
heavy  deficit  occurs,  as  is  sometimes  the  case,  even 
when  the  rates  charged  are  at  the  maximum,  the 
ratepayers  within  the  area  of  the  owning  authority 
will  be  called  upon  to  make  good  the  deficit. 

(3)  The  construction  of  works  by  a  joint  board  in 
which  all  the  districts  supplied  participate,  the 
water  being  supplied  in  bulk  to  each  separate 
partner,  the  proportional  payments  to  be  made  being 
determined   prior   to    the    supply    being   given. 

This  method  has  advantages  over  those  described 
above,  each  of  the  districts  being  ensured  a  supply 
at  cost  price.  In  cases  where  the  needs  of  all  the 
districts  grow  at  the  same  rate  this  arrangement  is 
satisfactory.  It  will  commonly  be  found,  however, 
that  the  ratio  of  increase  in  demand  will  vary  con- 
siderably, and  frequent  adjustments  of  the  maximum 
quantities  which  may  be  drawn  and  the  individual 
liability  of  each  district  will  be  necessary. 

(4)  The  construction  of  works  by  a  joint  board,  water 
being  supplied  directly  by  the  board  to  all  the  inhabi- 
tants of  the  several  districts  on  a  uniform  scale  of 
charges. 

The  main  argument  against  this  scheme  is  that, 
although  the  consumers  in  all  districts  pay  on  the 
same  scale,  the  cost  per  1,000  gallons  delivered  may 
vary.  This  objection  applies  in  a  greater  or  lesser 
degree  to  all  existing  cases  where  a  common  scale  is 
in  force,  and  it  would  be  necessary  to  have  this  point 
in  view  when  defining  the  area  of  supply.  Neverthe- 
less, this  method  appears  to  be  the  best  so  far  devised ; 
the  grave  disadvantages  incidental  to  terminable 
agreements  are  avoided,  the  cost  of  the  supply  is 
borne  by  all  who  have  the  use  of  it,  and  the  whole 
of  the  consumers  are  assured  of  water  for  all  time 
up  to  the  capacity  of  the  source  or  sources  of  supply. 

THE    CALDER    VALLEY. 

In  order  to  illustrate  the  manner  in  which  available 
sources  are  being  appropriated,  the  interdependence 
of  towns  and  rural  areas,  and  the  arbitrary  limits  of 
the  areas  supplied  in  the  more  densely  populated 
areas,  I  have  prepared  two  plans  of  the  Calder  Valley, 
one  showing  the  catchment  areas  appropriated  for 
public  supply  and  other  purposes,  and  indicating  also 
the  areas  still  unappropriated,  and  the  other  showing 
the  areas  supplied  by  eight  authorities  which  share 
the  duty  of  supplying  practically  the  whole  valley. 

The  Calder  Valley  has  an  area  of  236,160  acres,  or 
369  square  miles.  The  lower  half  is  on  the  coal 
measures  and  the  upper  half  on  the  millstone  grits. 
The  population  in  1911  was  735,000,  mostly  engaged 
in  industrial  pursuits,  the  chief  occupations  being 
coal  mining,  engineering,  and  the  manufacture  of 
heavy  woollen  goods.  The  upper  reaches  of  the  Calder 
and  its  most  important  tributaries  drain  the  moor- 
lands and  uplands  of  the  Pennine  Chain.  The  water 
is  naturally  soft,  and  its  characteristics  render  it 
not  only  of  service  as  a  supply  for  domestic  use,  but 
also  invaluable  for  many  of  the  processes  of  the  woollen 
trade.  The  catchment  areas,  from  which  a  pure 
supply  of  water  is  to  be  obtained,  have  already  been 
for  the  most  part  appropriated. 

The  main  authorities  concerned  in  the  supply  of 
water  are  the  county  boroughs  of  Bradford,  Hudders- 
field,  Halifax  and  Dewsbury,  the  boroughs  of  Wake- 
field, Batley,  Morley  and  Todmorden.  Of  these  Brad- 
ford and  Dewsbury  obtain  their  water  from  catchment 
areas  outside  the  valley;  only  a  small  portion  of  the 
borough  of  Bradford  and  its  area  of  supply  are  within 
the  Calder  watershed;  but  Dewsbury,  and  its  area 
of  supply,  are  entirely  within  its  limits. 

Population  within  valley  supplied  from  catchraeut  grounds 
within  valley  ■••         •■•  ••• 

Population  outside  valley  supplied  f-om  catchment  grounds 

within  valley         ^i'000 

Total  population  supplied  from  upper  reaches  of  the  Calder  642,000 

Population  in  Calder  Valley  supplied  from  small  works,  wells 
and  springs  •••         ■••         ■••        ••• 

Population  within  Calder  Valley  supplied  from  outside  the 

valley 138>0<H 


568,000 


29,000 


i; 
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f  The  acreage  of  the  catchment  areas  appropriated  ami  unappropriated 
re  shown  helow  : — 


Approximate 

Quantity 

Quantity 

yield  for 

required  at 

public 

Acres. 

supply, 
million 
gallons 
per  day. 

present, 
million 
gallons 
per  day. 

increase, 
million 
gallons 

per  day. 

Appropriated  for 

water  supplies 

2J  ,077 

5 

Unappropria  ted 

11,993 

1.' 

33,070 

33 

16 

17 

Appropriated  for 

use  of 

canals  and  uiillowners 

11,741 

It  would  appear  that  there  are  still  some  17,000,000 
gallons  per  day  available,  but  this  is  on  the  assump- 
tion that  it  will  be  possible  to  utilise  the  whole  of  the 
unappropriated  catchment  areas.  It  must,  however, 
lie  remembered  that  during  the  past  fifty  years  the 
best  reservoir  sites  and  gathering  grounds  have  been 
selected  for  use;  of  those  remaining  a  superficial 
investigation  leads  to  the  conclusion  that  in  some 
cases  the  cost  of  the  necessary  works  would  probably 
he  quite  disproportionate  to  the  quantity  of  water  to 
be  obtained.  On  these  and  other  grounds  it  is  ad- 
visable to  reduce  the  available  yield  to  13,000,000 
gallons  per  day.  With  the  information  at  present 
obtainable,  I  estimate  that  this  quantity  will,  at  the 
present  rate  of  consumption,  provide  for  the  next 
fifty  years. 

A  forecast  made  for  such  a.  period  may  easily  be 
vitiated  by  an  increase  in  quantity  of  water  required 
for  sanitary  purposes,  or  by  alterations  in  the  com- 
mercial processes  of  the  district.  The  general  ten- 
dency is  for  the  consumption  of  water  per  head  (apart 
from  waste)  to  increase  ;  hence  it  is  possible  that  the 
resources  of  the  watershed  may  be  exhausted  within 
thirty  or  forty  years. 

Now  forty  or  even  fifty  years  is  a  very  short  period 
when  considering  the  needs  of  a  large  community. 
It  is  obvious,  therefore,  that  in  this  ease  it  is  prudent 
in  Miesest,  not  only  a  careful  examination  of  the  up- 
land sources  of  supply,  which  I  have  dealt  with  in 
my  hasty  survey,  but  also  of  all  possible  means  of 
providing  water  from  surface  and  underground  sources 
within  and  without  the  watershed. 

It  is  true  that  there  is  a  considerable  body  of  water 
in  the  coal  measures,  but  apart  from  the  disturbance 
and  possible  pollution  caused  by  mining,  the 
character  of  the  water  is  variable,  and  it  is  often 
unsuitable  for  domestic  and  even  trade  uses.  Through 
the  kindness  of  Dr.  McLean  Wilson,  chief  inspector 
nf  the  West  Riding  Rivers  Board,  and  Dr.  E.  M. 
Chaplin,  city  analyst,  Wakefield,  I  have  inspected  the 
analyses  of  nearly  100  samples  of  water  from  collieries, 
<Vc  in  this  neighbourhood;  the  water  is  often  saline, 
the  total  solids  are  usually  high,  in  many  instances 
upwards  of  100  grains  per  gallon,  and  in  one  case  over 
2,000  grains  per  gallon  (largely  sodium  chloride).  The 
hardness  i-  often  high,  ranging,  in  a  large  number 
of  cases,  from  30  deg.  to  60  (leg.,  and  in  one  case 
ining  up  to  over  -till)  deg.  In  a  few  cases  water 
from  the  coal  measures  is  used  for  trade  purposes, 
but  it  requires  softening  before  it  can  be  applied  to 
many  of  the  local  industries,  and  is  liable  to  fluctuate 
in  quality. 

The  boundaries  of  the  areas  supplied  have  not  in 
all  cases  been  formed  on  well-defined  principles,  the 
present  situation  is  the  outcome  of  competition,  com- 
promise and  sporadic  growth.  The  trunk  mains  cross 
and  recrose  one  another,  and  in  one  instance  three 
such  mains,  owned  by  different  authorities,  are  laid 
ude-by-side  in  the  highway  for  a  considerable  dis- 
tance.  A  study  of  the  two  maps  will,  I  believe,  make 
abilities  in  the  directon  of  co-operation 
and  co-ordination,  and  will  lead  to  the  conclusion  that 
such  co-operation  wall  be  necessary  before  the  re- 
rces  of  the  watershed  can  be  fully  developed  on 
the  most  economical  lines  to  the  general  advantage 
of  the  inhabitant  - 

'  ONCLUSIOK. 

T   have  ventured   to  bring  these  facts,  figures  and 
diagrams  before  you   because  I   believe  that,  slight 
hey  are,  they  afford  better  evidence  than  general 
statements  or  expressions  of  opinion  as  to  the  neces- 
sity for  the  adoption  of   some  scheme  whereby  full 
and  complete  information  as  to  the  country's  water 
upply  may  be  obtained  and  properly  considered.     It 
is,  I  think,  obvious  that  a  centra]  board  in  possession 
In'   m   a  position   not  only 


to  advise  as  to  the  desirability  of  schemes  before 
Parliament,  but  would  be  able  to  indicate  broadly  the 
lines  of  development  which  would  make  for  the 
economical  conservation  and  distribution  of  this  prime 
necessity  of  life  in  any  particular  area. 


[Our  account  of  the  meeting  at  which  the  foregoing 
address  was  delivered  will  be  continued  next  week. — 
Ed.  Sitrveyoe.] 


LAND  SETTLEMENT  IN  VICTORIA. 


POSSIBLE    EFFECT    OF    THE    COUNTRY    ROADS     ACT. 

According  to  the  Age,  Melbourne,  one  of  the  chief 
difficulties  in  the  way  of  the  effective  administration 
of  the  Country  Roads  Act  lies  in  the  existence  of 
"areas  of  unoccupied  lands,  involving  wasteful  ex- 
penditure before  reaching  the  occupied  country 
beyond,"  and  our  contemporary  expresses  the  hope 
that  the  chairman  will  be  encouraged  to  adopt 
the  enlightened  policy  of  New  Zealand,  where 
road  making  and  land  settlement  go  together,  and 
"selectors"  are  allowed  to  go  at  once  on  to  areas 
which  have  been  surveyed,  and  to  do  their  own 
clearing  at  so  much  an  acre.  In  Victoria  "the 
settlers  are  kept  off  the  land  and  made  to  stand  by, 
looking  on  while  the  land,  in  miserable  driblet  ai 
long  intervals,  is  being  'made  available.'"  Our 
contemporary  points  out  that  by  making  a  firm 
stand  with  respect  to  the  blocking  of  an  irrigation 
project  by  the  owner  of  a  grazing  estate  of  some 
40,000  acres,  the  head  of  the  Irrigation  Department 
succeeded  in  converting  the  Government  to  a  liberal 
and  far-sighted  policy  with  regard  to  the  develop- 
ment of  the  country  by  irrigation,  and  it  is  sug- 
gested that  similar  principles  should  be  recognised 
in  the  development  of  land  by  roads.  It  may  he 
pointed  out,  however,  that  there  is  a  vital  difference 
in  principle  between  the  two  kinds  of  development. 
In  the  case  of  irrigation,  that  which  is  conveyed 
along  the  channels,  the  irrigation  water,  has  to  be 
provided  as  a  part  of  the  project,  and  its  amount  is 
defined  between  minimum  and  maximum  limits.  In 
the  case  of  a  road  carried  across  waste  lands,  flat 
which  is  conveyed  is  traffic  which  is  free  to  come 
and  go,  and  may  gradually  make  more  and  more 
use  of  the  road,  heginning  at  one  end  or  both.  A 
suitable  width  of  land,  sufficient  for  future  needs, 
being  acquired  at  the  outset,  it  is  only  necessary  to 
make  a  hard  carriageway  of  some  9  ft.  in  uidth, 
widening  proceeding  from  the  ends  as  the  land 
gradually  develops.  If  the  policy  of  the  Government 
as  regards  the  development  of  such  lands  is  unsatis- 
factory, it  is,  of  course,  to  he  desired  that  it  should 
be  amended;  but  it  does  not  seem  necessary  or  de- 
sirable that  Mr.  C'alder  should  be  called  upon  to 
take  heroic,  measures  in  the  matter.  Surely  the 
existence  of  a  good  road,  made  with  the  minimum 
of  initial  outlay  as  regards  the  carriageway  and  the 
larger  bridges,  but  well  provided  with  culverts  and 
all  necessary  drainage— surely  such  a  road  would  in 
itself  be  the  best  of  arguments  in  support  of  a  libera] 
policy  of  land  development. 

Apart  from  matters  of  general  policy,  and  the  con- 
struction of  roads  in  unsettled  areas,  the  board  has 
plenty  of  work  to  do  in  the  immediate  future  in 
putting  into  good  order  roads  which  already  carry 
a  considerable  amount  of  traffic  when  they  are  in 
good  condition,  and  would  carry  much  more  traffic 
if  they  were  always  in  good  condition.  Another 
Melbourne  journal,  the  Argus,  points  out  that  many 
important  main  roads  are  in  a  very  had  state,  citing 
as  an  example  the  road  from  Melbourne  to  Geelong, 
which,  though  it  is  only  45  miles  in  length,  includes 
stretches  which  are  almost  impassable  for  any  kind 
of  vehicle.  The  motor  car  reliability  trial  between 
Melbourne  and  Sydney  showed  that  the  main  roads 
were  in  many  places  in  a  very  had  slate,  a  place 
only  12  miles  from  Wangaratta  hearing  the  ominous 
name  of  "  the  gluepots." 

It  is  encouraging  to  find  in  the  Melbourne  papers 
these  well-reasoned  articles,  pointing  on  the  one 
hand  to  considerations  of  general  policy,  and  on 
the   other   hand     to    works    of    immediate    necessity 

'  h  ch  may  be  undertaken  by  the  board  pending 
their  general  study  of  the  needs  of  the  State  as  a 
whole.  It  i.-  dear  that  the  creation  of  the  board  is 
weL  niied  as  tending  both  to  relief  from  obvious  evils 
and  to  the  development  of  a  general  policy  of  road  im- 
provement which  will  have  an  important  influence  upon 
the  welfare  of  the  State. 


June  6,  1913. 
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THE    RATIONAL    USE    OF     DISINFECTANTS    AND 
ALGIGIDES  IN  MUNICIPAL  WATER  SUPPLIES.* 


By  Karl  F.   Kellerman, 
United  States  Department  of  Agriculture. 

The  usefulness  and  hence  the  actual  value  of  even 
a  safe  water  may  be  greatly  reduced,  as  Whipplet 
has  pointed  out,  through  the  occurrence  of  disagree- 
able tastes  and  odours.  This  deterioration  is  almost 
always  due  to  the  growth  of  algse  or  fungi  in  the 
reservoir,  lake  or  river,  or  even  in  the  pipe  lines  them- 
selves. Since  1904  copper  sulphate  has  been  used  to 
eradicate  or  to  reduce  the  development  of  these 
troublesome  organisms,  and  the  method  of  copper 
treatmentl  outlined  in  1904  and  1905  has  been  not 
materially  changed.  The  large  number  of  samples 
from  ill-smelling  water  supplies  sent  to  me  for  iden- 
tification and  advice  as  to  treatment  has  enabled  me 
to  tabulate  the  occurrence  of  the  more  troublesome 
species,  as  well  as  to  determine  suitable  treatment  for 
each  of  these. 

The  following  table  shows  the  occurrence  by  States 
of  the  twelve  genera  of  algae  most  frequently  reported 
to  me  during  the  past  eight  years  as  troublesome.  The 
use  of  copper  sulphate  for  the  control  of  these  algal 
pollutions  has  now  been  thoroughly  tested,  and  I  be- 
lieve this  method  should  be  adopted  wherever  tastes 
and  odours  in  water  are  caused  by  algae. 

Table  Showing  the  Occurrence  of  Genera  of  Algjj 
most  Frequently  Reported  as  Causing  Trouble  in 
Reservoirs  and  Ponds. 


m   < 


o    fq    &    o    m 


Arkansas       —   —  —   —    +  —  —   —    -f    +    

California      ++  —   —    +  +  +    —    +    +    -f  -j. 

Colorado        —   —  +    +   —  —  +    —   —   +  + 

Connecticut +    —  +   —  —  +  +    +    —   +  + 

Disk  of    Columbia  —   —  —   —   —  —  +    —   __   +    

Idaho    —   —  —   —  —  —  —    +    +   +  -j. 

Illinois _   —  __    +  +  +    +    —    +    +  + 

Indiana -    +  +    —   —  —  +    —   _   _    +  + 

Kansas —  —   —   —  —  +    — .   4.-1-  _|_ 

Kentucky      ++—   —    +  +  +     +__    +  + 

Louisiana         .      ...  —   —  —   —   —  —  +    ■ 

Maine —   —  +    +    —  _____   _ 

Maryland      +    —  —   —   —  —  —    4-    4.  + 

Massachusetts      ...  —    +  —    +    +  4-  +   +    +  + 

Michigan       +    —  —    +    —  4-  _)_    

Minnesota     —    +  —   —    +  +  +    +    

Missouri        +    —  —    +    +  +  +    +    +    +     +  .)_ 

Montana        +    —  —   —   —  _  _l_    

Nebraska      —  —  —   —  —  +  _    +    _4- 

New  Hampshire  ...  --    +  +    —  —  —  +   _   

New  Jersey -I-+  —    +    +  +  +    —    +_+  + 

New  Mexico —   —  —    +   —  __   +   

New  York    +    +  +    +    +  +  +    +    +    +    +  + 

Ohio      ■-+_    +    +_  + +    +  + 

Oklahoma     —   —  —   —   —   4.   _l_    

Pennsylvania        ...  +    +  +    +   —  —  +    _    +    +    +  + 

Rhode  Island        ...  —   —  —   —   —  + 

South  Carolina     ...  —   —  —   —   —   4-    

South  Dakota       ...  —  —  —  —  4.    +     ,  ■ 

Tennessee     —   —  —    +    

Texas     —  —  —    +   —  —  +  +    +  4. 

Vermont       —  —  —   —  —  4.    4.  4. 

Virginia         _    + +    +    +    +—  + 

Washington —   —  —   —   _  4.  4. 

West  Virginia       ...  —   —  —   —   + 

Wisconsin     —   —  —   —    4-   4.    4.    4.    4.    4.  4. 


For  the  convenience  of  those  who  wish  to  superin- 
tend personally  the  treatment  of  water  for  removing 
algal  pollutions,  I  have  prepared  tables  showing  the 
quantity  of  copper  sulphate  required  to  eradicate  the 


*  Extract  from  paper  submitted  at  the  Eighth  International  Contrress 
01  Applied  Chemistry. 

t  Whipple,  Geo.  C,  "The  Value  of  Pure  Water,"  p.  39.     New  York, 

I  Moor*,  Geo.  T.,  and  Kellerman,  Karl  F.,  "A  Method  of  Destroying 
or  Preventing  the  Gr-wth  of  Algae  and  Certain  Pathogenic  Bacteria  in 
Water  Supplies  Bulletin  64,  Bureau  of  Plant  Industry,  V  S.  DeDart- 
ment  of  Agriculture,  1904.  * 

Moore,  Geo.  T.,  and  Kellerman,  Karl  F.,  "  Copper  as  an  Algicide  and 
Disinfectant  in  Water  Supplies."  Bulletin  76,  Bureau  of  Plant  Industry, 
U.S.  Department  of  Agriculture,  1905. 


more  common  forms,  and  also  the  concentration 
beyond  which  copper  sulphate  may  be  dangerous 
for  several  kinds  of  fish. 

Table  Showing  Quantity  of  Copper  Sulphate  Required 
to   Kill  Various  Forms  of  Odour  Producing  Organisms. 

Copper  sulphate  expressed  as  parts  per  million. 


Auabaena, 

Asterionella, 

Heggiatoa, 

Chara, 

Cladophora, 

Cladothrix, 

Clathrocystis, 

Coelosphaerium 

Conferva, 

Crenothrix, 

Euglena, 

Fragillaria, 

Hydrodictyon, 


•09 

•10 
5-00 

•20  to  5 
1-00 

■20 

•10 

•30 

■40  to  2 

•30 
100 

■25 

10 


Kirchneriella,        500  to    10 


Leptomitus, 

Miorospora, 

Navicula, 

Oscillatoria, 

Peridinium, 

Scenedesmus, 

Spirogyra, 

Ulothrix, 

Uroglena, 

Volvox, 

Zygnema, 


•40 

•40 

•07 

•10  to  40 
200 
5-00  to    10 

05  to  -30 

•20 

05 

■25 

•70 


Table  Showing    Safe    Limit    for   Treating  Water  with 
Copper  Sulphate  when  certain  Fish  are  Pkesent. 

Copper  sulphate  expressed  as  parts  per  million. 
Black  bass,  2'10         Pickerel, 

CarP.  -30         Suckers', 

Catfish,  -40  Sunfish, 

Goldfish,  -50         Trout, 

Perch,  -75 


■40 

•30 

1-20 

•14 


THE  SURVEYORS'  INSTITUTION. 


PRIZE   WINNERS    IN    INTERMEDIATE    EXAMINATION. 

The  pass  lists  in  the  recent  professional  examina- 
tion of  the  Surveyors'  Institution  were  issued  last 
week,  the  prize  winners  being  as  follow:  — 

PRELIMINARY     EXAMINATION. 

George  Back,  19  Harley-street,  Cavendish-square 
W. 

INTERMEDIATE    EXAMINATION. 

Quantities.— 'Thomas  Cuthbertson  Hill,  Helvellyn, 
Ambleside-avenue,  Streatham,  S.W. ;  Sydney  Vernon 
Drew,   14  Lavender-sweep,   Clapham   Junction,    S.W. 

Constructive  and  Working  Drawings.  —  Morris 
The     Crescent,     Hipperholme,     near 


2:. 


Leedham, 
Halifax. 

Beadel  Prize 
6  Carlyle-road 


Agriculture.— Percy  Edward  Clarke, 
,  Lakenham,  Norwich;  Colin  Gordon, 
South-Eastern   Agricultural,   Wye. 

Institution  Prize.  Highest  Student.— Noel  Ward 
King,  53  Talgarth-road,  West  Kensington,  W. 

Special  Prize.  — Goodman  George  Winebaum,  13 
Shiplake-buildings,  Calvert-avenue,  Bethnal  Green 
N.E. 

Driver  Prize.  Highest  Non-Student  and  Penfold 
Silver  Medal  Highest  Intermediate.— Henry  Moulton 
Hodson,  Bhyddington,  Clifton  Drive,  Lytham,  Lanes. 

FINAL    EXAMINATION. 

Crawter  Prize.  Principles  Valuation.— Frederick 
Stewart  Eden,  18  Bowes-road,  Palmer's  Green,  N. 

Penfold  Gold  Medal.  Highest  Final.  — Maurice 
Kershaw  Matthews,  77  Tottenham   Court-road,  W. 

Galsworthy.  Highest  Inter,  and  Final.— Louis 
Michael  Dell,  District  Valuer's  Office,  Windsor 
House,  Shrewsbury. 

SCOTTISH    EXAMINATIONS. 

Highest    Intermediate.— Stewart    Salmond, 
lands,  Limekilns,  Fife. 


Sandi- 


Royal  Institute  of  British  Architects At  a  meeting 

to  be  held  on  Monday  evening  next,  consideration 
will  be  given  to  a  motion  suggesting  that  the  Board 
of  Professional  Defence  should  be  instructed  forth- 
with to  prepare  a  detailed  scheme  for  the  creation 
of  a  fund  for  mutual  aid  and  advice  (legal)  for  mem- 
bers of  the  institute  as  necessity  may  arise. 

Models  of  Old  London — Mr.  John  B.  Thorp,  whose 
well-known  models  of  Old  London  are  now  being  per- 
manently exhibited  at  the  London  Museum,  has  re- 
ceived a  commission  from  Colonel  Leetham  to  prepare 
a  model  of  Whitehall  in  the  reign  of  Charles  I.  Not 
only  has  the  year  been  fixed  upon,  but  the  actual 
day,  as  in  the  model  will  be  shown  the  scaffold  on 
which  Charles  I.  was  executed  on  January  30,  1649. 
The  model,  which  is  to  be  made  to  about  T^s  full  size, 
is  to  be  presented  to  the  Eoyal  United  Service  Institu- 
tion by  Colonel  Leetham. 

E* 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


XV.— A   Day    Off. 

You  called  to  see  me  yesterday,  Mr.  Marrion  ? 
Surprised  that  I  was  away?  Where  was  I?  Well, 
there's  no  harm  that  I  can  see  in  telling  you.  I  was 
attending  a  meeting  of  the  professional  society 
which  I  honour  with  my  membership.  Away  all 
day  ?  Yes,  I  left  by  the  8.35  and  didn't  return  until 
the  last  train  Had  a  shave  for  that,  too.  Oh,  a 
rattling  good  day — thoroughly  enjoyed  myself  in 
ever)-  way.  Inconvenient?  For  the  district?  Fail 
to  grasp  your  meaning,  Mr.  Marrion.  Surely  the 
district  can  do  without  me  one  day.  Goodness 
knows,  it  gets  enough  out  of  me.  I  dance  dalliance 
upon  it,  week  in  and  week  out,  and  can  scarcely  get 
even  an  occasional  Sunday  off  to  myself.  Work  all 
the    day,    committees    three    evenings    a    week — and 

then  just  because  I  have  a  few  hours  off You 

weren't  complaining  ?  No,  I  credit  you  with  more 
sense,  Mr.  Marrion.  You  think  that,  as  chairman 
of  the  council,  you  should  have  been  acquainted  with 
the  fact  that  I  was  going  away  ?  Yes,  I  know  it's 
the  practice  in  small  one-man  districts;  but  surely 
here,  with  a  competent  deputy  and  two  or  three 
assistants,  it's  not  necessary. 


Always  understood  it  was  the  custom  ?  No,  Mr. 
Marrion,  it's  quite  the  reverse,  except  in  the  case,  as 
I  have  said,  of  one-man  districts,  and  even  then  it's 
only  a  chairman  here  and  there  that'll  expect  it.  To 
come  to  the  point,  what  useful  purpose  does  it  serve  ? 
There's  Mr.  Verstall  in  the  adjoining  district.  I 
believe  he  always  does  it.  And  the  result  is  that  he 
can't  call  his  soul  his  own.  He  spends  half  his  time 
attending  upon  the  chairman.  His  very  reports  are 
gone  through,  all  of  them,  by  the  chairman  before  he 
dare  so  much  as  to  commit  them  to  form  for  presenta- 
tion. It's  a  bad  practice,  Mr.  Marrion.  The  sur- 
veyor's the  servant  of  the  ratepayers — so  far,  that  is, 
as  he's  a  servant  at  all — and  anyway  he's  not  a  ser- 
vant either  of  the  chairman  or  of  the  council.  As 
I've  endeavoured  more  than  once  gently  to  impress 
upon  the  council,  he's  their  technical  adviser ;  and 
a  meeting  once  over,  no  councillor — not  even  the 
chairman,  saving  your  presence,  Mr.  Marrion — has 
the  least  right  to  endeavour  to  exercise  control  over 
him.  Of  course,  I'm  not  one  of  those  idiotic  sticklers 
for  what  people  call  their  rights.  I'm  always  willing 
to  consult  a  councillor — you  know  that,  Mr.  Marrion 
— but  the  line  must  be  drawn  somewhere,  and  I  can't 
have  any  formal  control  of  my  actions.  If  you  think 
I  ought  to  have  given  you  notice,  well  and  good; 
bring  the  matter  before  the  council,  and  if  they  give 
me  their  instructions  to  do  so  in  future,  there's  an 
end  of  it. 

#  *  *  # 

You  don't  wish  to  do  anything  of  that  sort  ?  Right 
then,  Mr.  Marrion,  and  we  can  cry  quits.  By  the  by, 
did  it  ever  strike  you  that  in  attending  a  meeting  such 
as  that  of  yesterday  I  was  consulting  the  best  inte- 
rests of  the  ratepayers  ?  No,  I  suppose  it  never  did. 
Will  I  explain  ?  Willingly — it'll  be  a  pleasure  to  me 
and,   I   hope,   a   bit  of   an   eye-opener   to   you.      This 

not  what  we  could  call  exactly  a  progressive 
one.  True,  there's  been  a  bit  of  good  work  done  re- 
cently, but  things  have  fallen  flat  again  and  I've 
not  much  on  beyond  routine  work.  The  trams?  Oh, 
!1  be  a  bit  of  a  lift  when  they  come  along.  Any- 
way, there's  not  much  on  now,  and  if  it  wasn't  for 
the  one  professional  organ  which  I  read  weekly,  and 
onal  attendance  at  a  meeting,  why  I  should 
out.  What  do  we  do  at  these  meetings  ? 
admiration  society  ?  Oh,  no,  Mr.  Marrion, 
we're  hardly  that.  We  meet  largely  for  the  purpose 
ot  discussing  papers  bearing  upon  the  matters  with 
which  we  have  to  deal  in  our  work.  Yesterday,  for 
example,  we  had  a  splendid  paper  on  the  treatment 
of  load  surfaces,  and  the  discussion  was  most 
animated  ;    in   fact,  I  think  I  learned  more  from  the 

ion  than  from  the  paper.    Did  I  enter  into  it  ? 

did,  and  got  pretty  considerably  sat  on.  The 
discussion,  for  quite  a  Ions  time,  switched  right  off 
from  the  actual   points  in  the  paper,  and  the  attack 

•erled  upon  some  of  the  points  T  raised.     Still. 


I  flatter  myself  that  I  held  my  own.  Pleased  with 
myself  ?  Yes,  I  must  feel  guilty  to  a  little  feeling  of 
elation  when  I  recall 


But  there,  you  don't  want  to  hear  that.  My  con- 
tention is  that  what  I  learned  yesterday  is  mine  only 
on  trust.  I'm  not  going  to  write  a  book  or  an  article 
on  it.  I'm  merely  going  to  use  my  added  knowledge 
for  the  benefit  of  the  district.  Expect  to  see  some 
startling  improvements  ?  No,  you  won't  have  any- 
thing of  the  kind.  A  little  extra  efficiency  with  a 
trifling  saving  in  cost  will  be  about  the  sum  total; 
but  repeat  these  items  a  score  of  times  in  a  year  and 
they  bulk  pretty  considerably.  Sludge  disposal  comes 
up  for  discussion  at  our  next  meeting,  and  you  know 
the  trouble  we're  experiencing  with  our  sludge.  I 
don't  say  that  I  shall  come  back — I  suppose  I  may 
go  to  the  meeting,  Mr.  Marrion  ?  All  right,  it's  only 
my  joke— I  don't  say  I  shall  come  back  with  a  solu- 
tion of  our  problem;  but  I'll  certainly  come  back 
knowing  a  little  more  about  sludge  disposal.  Surely 
that  must  be  for  the  benefit  of  the  district !  And  the 
same  applies  to  all  the  other  matters  with  which  the 
council  has  to  deal.  Why,  if  it  wasn't  for  these  meet- 
ings, where  one  can  rub  shoulders  with  one's  fellows 
and  exchange  ideas,  there'd  be  very  little  progress 
at  all.  Do  you  realise  that  before  many  years  councils 
'11  be  called  upon  invariably  to  pay  the  expenses  of 
their  officers  in  attending  these  meetings  ?  Well,  it 
is  so;  and — by  the  way,  do  you  think  that  the  council 
would   be   disposed   to   pay   yesterday's   expenses   for 

me?     They What,  going,  Mr.  Marrion?     Well, 

good-bye,  if  you  can't  stop,  but  I'd  like  to  have  had 
your  opinion  on  the  point. 

#  *  #  * 

Poor  old  Marrion,  he's  not  a  bad  sort.  Wish  he'd 
stopped  and  discussed  the  matter,  though.  I  might 
have  got  something  definite  out  of  him.  Mr.  Bankes  ? 
Show  him  in,  Miss  Bruce.  What,  are  you  on  the 
warpath  too,  Mr.  Bankes  ?  I've  just  had  the  chair- 
man in  about  it.  You  don't  get  paid  for  days  off  ? 
And  you  don't  see  why  I  should  ?  No,  neither  do  I, 
Mr.  Bankes,  and  I'm  willing  to  forego  my  pay  on 
any  day  that  I'm  off  duty  on  the  condition  that  I 
receive  pay  for  all  the  overtime  I'm  on  duty.  I 
reckon  it  'd  pan  out  to  a  considerable  sum  at  the 
end  of  the  year.  Give  and  take,  Mr.  Bankes,  and 
I'm  with  you;  but  to  have  it  all  one  side — no,  that 
won't  do  at  all.  You're  a  labour  man,  aren't  you, 
and  surely  you  should  be  among  the  first  on  the 
council  to  see  that  the  employees  have  their  due. 
Look  at  my  salary  ?  Yes,  and  look  at  the  work  I 
have  to  do,  and  the  training  I  have  had  to  undergo 
to  fit  me  for  it.  I  don't  want  to  he  personal,  Mr. 
Bankes,  but  you're  a  carpenter,  aren't  you  ?  And 
you  receive  something  like  £3  a  week,  on  the  average, 
when  you're  in  full  work.  You've  the  one  trade  at 
your  fingers'  ends,  and  that  sums  up  your  capacity 
for  money  earning.  Now,  I  have  about  a  score  of 
lines,  all  run  into  one  under  the  comprehensive  term 
"  municipal  engineer,"  and  I  receive  something  less 
than  three  times  what  you  do.  I  have  a  position  of 
a  sort  to  maintain,  too.  /  can't  live  in  a  ten-shilling- 
a-week  flat,  and  I  can't  send  my  kids  out  for  free 
education  or  travel  "workman"  or  anything  of  that 
sort.  You'll  allow  all  this,  won't  you  ?  What  am  I 
driving  at  ? 

What  am  I  driving  at  ?  Why,  that  the  reason  you 
don't  give  me  and  my  staff  proper  support  is  that 
you're  jealous  of  us.  You  feel  that  you're  the  master, 
as  being  a  councillor,  and  we're  the  men,  and  you  ask 
yourself:  Why  should  they  get  more  than  I  do  ?  This 
question  of  my  pitiful  day  off's  only  a  pretext,  Mr. 
Bankes.  to  have  a  fresh  attack  on  our  salaries.  But 
you'll  never  get  them  down,  Mr.  Bankes,  if  you  hold 
the  floor  through  a  dozen  meetings.  What  I  regret 
to  have  to  call  the  decent  members,  as  contrasted 
with  the  labour  members,  are  too  strong  for  you. 
There  '11  be  another  election  soon  ?  Yes,  and  T  don't 
think  there  '11  be  much  increase  in  labour  repre- 
sentation. To  use  one  of  your  own  expressions,  the 
ratepayers   are   about   fed   up.     The    paltry   attacks  on 
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officials  and  the  endeavours    to    defer    increases    in 

i.    endear  you  to  a  certain  section,  but  that 

section's  not  the  strongest  by  any  means.    No,  I  don't 

want  to  quarrel,  Mr.  Bankes.    Far  from  it;  but  it  does 

me  good  to  get  it  straight  off  the  chest  at  times.     J 

can't  help  it,  in  fact,  and  there  you  are. 

#  #  #  # 

You  meant  no  offence  about  yesterday  ?    No,  and 

at  none  in  what  I  have  just  said.    We've  both 

spoken  our  minds,  and  there's  an  end  of  it.    If  you 

care  to  bring  the  matter  up  at  the  council  meeting, 

you Oh,  you've  no  idea  of  doing  that  ?    Glad  to 

hear   it,   I'm   sure ;    although Always   respected 

me?  Been  a  friend  to  me  as  far  as  you  could  ?  Hum! 
Well,  I'll  take  your  word  for  it,  Mr.  Bankes.  And 
now's  your  chance  to  be  still  further  a  friend.  I 
unit  yesterday  to  attend  a  meeting — a  meeting  of  my 
professional  institution.  As  I've  explained  to  Mr. 
Marrion,  in  attending  this  sort  of  thing  I  am  really 
acting  in  the  interests  of  the  council  and  the  rate- 
payers. There's  been  a  lot  of  talk  lately  about  sur- 
veyors being  paid  the  expenses  of  attending  meetings, 
conferences,  and  so  forth,  and  I'm  thinking  of  apply- 
ing to  the  council    for    yesterday's    expenses.      You 

see Must     be     going  ?      Another    engagement  ? 

Sorry  you  can't  stay;  but  you  won't  forget,  will  you  ? 
A  couple  of  sovereigns  '11  cover  them,  and 


LONDON'S  MAIN   DRAINAGE. 


NEW    PUMPINC    STATION    AT    STRATFORD. 

Last  week  the  new  engine-house  at  Abbey  Mills 
pumping  station,  Stratford,  E.,  was  formally  opened 
by  the  chairman  of  the  London 
County  Council.  Mr.  Cyril  S. 
Cobb.  The  building  is  180  ft.  long 
l  ■>  42  ft.  wide,  and  contains 
seven  centrifugal  pumps,  with 
suction  and  delivery  pipes  of 
38-in.  diameter,  capable  of  deal- 
ing with  a  total  of  700  tons  per 
minute.  Each  pump  is  direct- 
coupled  to  a  vertical  gas-engine. 

Gas  has  been  chosen  as  the 
motive  power  in  preference  to 
the  installation  of  steam  plant, 
which  would  have  called  for  a 
constant  head  of  steam,  and  on 
account  of  the  intermittent  de- 
mand for  working  the  engines  it 
was  decided  not  to  manufacture 
producer  gas  at  the  station. 

The  admission  of  water  from 
the  low-level  sewers  is  controlled 
by  four  hydraulically  worked 
penstocks,  two  being  7  ft.  6  in.  in 
diameter,  and  the  other  two 
measuring  6  ft.  by  5  ft.  6  in.  The 
combined    total    capacity    of    the 

pumps  at  Abbey  Mills,   both  steam   and  gas  driven, 
is  now  1,300  tons  per  minute. 

The  engine-house  was  designed  and  commenced  as 
part  of  the  extension  of  the  main  drainage  system, 
under  the  direction  of  the  late  chief  engineer  of  the 
council,  Sir  Maurice  Fitzmaurice,  and  has  been 
completed  recently  by  the  present  engineer,  Mr.  G. 
W.  Humphreys.  The  construction  of  the  building 
and  the  sewer  work  generally  has  been  supervised 
by  Mr.  J.  E.  Worth,  assistant  engineer  (for  main 
drainage  on  the  north  side  of  the  Thames),  and  Mr. 
H.  M.  Bownthwaite,  the  council's  mechanical  engi- 
neer, has  been  responsible  for  the  machinery.  The 
buildings  and  sewers  have  been  erected  by  Messrs. 
Perry  &  Co.,  Limited,  of  Bow;  the  gas  engines  have 
been  supplied  by  the  Premier  Gas  Engine  Company, 
of  Sandiacre,  Nottingham;  the  pumps  by  Mr.  John 
Cochrane,  of  Barrhead,  Glasgow ;  the  air  compressors 
by  the  General  Engine  and  Boiler  Company,  of  New 
Cross;  and  the  penstocks  by  Messrs.  .1.  Blakeborough 
&  Sons,  of  Brighouse. 


NEW   PARK  AT    BEGKENHAM. 


MR.    JOHN    BURNS    AND    OPEN    SPACES. 

Acquired  last  year  by  the  urban  district  council, 
at  a  cost  of  £5,000,  Kelsey  Park,  Beckenham,  com- 
prising 24  acres  of  beautifully  wooded  gardens  and 
ornamental  water,  was  on  Saturday  opened  to  the 
public  by  Mr.  John  Burns,  president  of  the  Local 
Government  Board.  This  is  the  fourth  open  space  to 
come  into  the  possession  of  the  local  authority,  all 
these  pleasure  grounds  being  well  distributed  over 
the  parish.  The  newly  acquired  park  has  been  laid 
out  under  the  superintendence  of  Mr.  J.  A.  Angell, 
Assoc. m.inst.ce.,  the  surveyor,  whose  plan  would 
seem  to  have  the  unstinted  approval  of  Mr.  Burns, 
judging  by  the  complimentary  remarks  he  made  on 
what  he  referred  to  as  the  "letting  alone"  of  the 
ground  with  which  Mr.  Angell  was  called  upon  to  deal. 

Holding  as  he  did  the  view  that  expenditure  upon 
parks  was  justified,  Mr.  Burns  said  that  had  a  larger 
loan  for  a  larger  area  been  applied  for  by  the  district 
council  he  would  have  sanctioned  it.  Although 
Beckenham  had  now  some  62  acres  of  public  park 
and  recreation  grounds,  that  would  not  be  sufficient 
in  50  or  100  years'  time,  and  therefore  now  that  land 
was  cheaper  than  it  would  be  ten,  twenty  or  forty 
years  hence,  the  local  authority  would  be  well  advised 
to  purchase  what  open  spaces  it  could.  London,  for 
its  size,  had  been  a  model  and  exemplar  in  the  matter 
of  open  spaces,  gardens  and  parks  for  the  rest  of  the 
world.  Eleven  per  cent  of  the  total  acreage  of  London 
was  parks,  gardens  and  open  spaces,  and  Berlin, 
Paris  and  other  large  cities  were  far  behind  that. 
Open  spaces  reduced  the  death-rate,  and  Is.  spent  upon 


The   Lake,    Kelsey   Park,    Beckenham. 


a  park  in  1913  was  better  than  £100  spent  upon  a 
hospital  or  a  sanatorium  twenty  years  hence.  He  was 
Minister  for  health,  and  had  come  there  to  lay  the 
foundation  of  something  better  than  a  hospital,  as 
good  as  a  sanatorium,  and  a  very  effective  substitute 
For  a  private  garden. 


Town  Planning  Conference — The  Greater  London 
conference  of  local  authorities  to  consider  practical 
town  planning  administration  was  held  last  week  at 
the  Westminster  Palace  Hotel,  Alderman  W.  Thomp- 
son in  the  chair.  In  the  course  of  the  proceedings 
a  comprehensive  report  compiled  by  the  secretary, 
Mr.  Henry  B.  Aldridge,  containing  a  record  of  the 
complete  procedure  in  the  Quinton,  Harborne,  and 
Edgbaston  town  planning  scheme  of  the  Birming- 
ham City  Council  was  considered. 


Public  Health  Law  (By  Sydney  G.  Turner.  St. 
Bride's  Press,  Limited,  24  Bride-lane,  Fleet-street, 
E.C.  Price  10s.  6d.  nett). — A  manual  for  municipal 
and  county  engineers  and  surveyors,  town  clerks, 
clerks  to  district  councils,  and  other  officers,  and  to 
members  of  local  authorities.  The  book  is  designed 
to  be  specially  useful  to  officials  in  the  preparation 
of  reports  and  in  the  administration  of  the  law,  and 
to  members  of  local  authorities  in  the  discharge  of 
their  public  duties.  It  is  also  of  value  to  students 
preparing  for  examinations  as  municipal  engineers 
and  in  public  health  law.  The  subjects  treated  of 
from  a  legal  point  of  view  include  the  meaning  of 
"sewer"  and  "drain,"  sewage  disposal,  sanitary 
fittings,  river  pollution,  infectious  diseases  and  hos- 
pitals, new  streets  and  buildings,  private  streets, 
highways,  open  spaces,  markets,  slaughter-houses, 
housing,  &c.  This  is,  we  believe,  the  first  time  these 
matters  have  been  dealt  with  each  in  a  separate 
chapter,  which  makes  the  book  easy  for  reference. 
There  are  no  reprints  of  Acts  in  extenso,  but  under 
each  topic  are  given  the  Acts  and  clauses  which  refer 
to  it.  .  .  .  We  should  say  the  work  ought  to  occupy  a 
place  in  every  sanitary  authority's  office. — Local 
(Government  Journal. 
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Law  Notes. 

Edited  by  J.  B.  REIGNTER  CONDER,  11  Old  Jewry  Chambers,  E.C.,  Solicitor  of  the  Supreme  Court. 


The  Editor  ictll  be  pleased  to  answer  any  questions  affecting  the 
practice  of  engineers  and  surveyors  to  local  authorities.  Queries  (which 
should  he  written  tegibly  on  foolscap  paper,  one  side  only)  should  be 
addressed  to  '*  The  Law  Editor,"  at  the  office  of  The  Surveyor, 
accompanied  by  the  writer's  name  and  address,  but  correspondents 
who   do  not  with    their    names    to  be  published   should  also  furnish  a 


Sewage  Disposal:  Flooding:  Liability  of  Local 
Authority. — The  decision  of  the  House  of  Lords  in 
the  case  of  Hanky  v.  Edinburgh  Corporation  is  of  con- 
siderable interest.  This  was  an  appeal  by  the  pur- 
suer from  the  decision  of  the  Court  of  Session,  revers- 
ing the  judgment  of  the  Lord  Ordinary  in  the  appel- 
lant's favour.  It  appears  that  part  of  the  sewage  of 
the  City  of  Edinburgh  flows  into  a  burn,  which,  for 
a  portion  of  its  course,  forms  the  southern  boundary 
of  the  Craigentinny  estate.  The  district  in  which  the 
pursuer's  market  garden  is  situate  was  annexed  to  the 
City  of  Edinburgh  by  the  Edinburgh  Corporation  Act, 
1900.  By  sec.  26  of  that  Act  it  was  provided  that  the 
corporation  should  not  have  power  to  diminish  the 
supply  of  sewage  water  flowing  through  the  burn,  and 
used  for  irrigating  the  estate,  or  to  deepen  or  other- 
wise interfere  with  the  burn  so  far  as  passing  through 
the  estate.  On  two  occasions,  in  1909,  after  heavy 
rainfalls,  the  burn  overflowed,  and  flooded  the 
pursuer's  market  garden.  Since  1900  there  had 
been  no  increase  in  the  quantity  of  sewage 
or  surface  water  discharged  into  the  burn,  but 
a  greater  portion  of  the  drainage  area  had  become 
impervious,  consequent  on  building  and  paving  opera- 
tions, with  the  result  that  the  surface  water  found  its 
way  into  the  burn  with  greater  rapidity.  The  amount 
immediately  involved  in  the  case  was  small,  but  the 
question  of  liability  for  future  damage  was  also  de- 
pendent on  the  decision,  inasmuch  as,  unless  pre- 
ventive measures  were  taken,  further  flooding  must 
inevitably  take  place.  The  House  allowed  the  appeal 
with  costs,  and  restored  the  decision  of  the  Lord  Ordi- 
nary, awarding  the  pursuer  £150  damages.  Lord  Shaw, 
in  the  course  of  his  judgment,  said  that  the  pursuer 
maintained  that  on  the  dates  mentioned  the  burn  in 
spate  rose  until  the  culvert,  as  constructed,  could 
not  carry  its  waters  away.  These  accordingly  gathered 
until  they  flooded  the  Lochend  meadows  to  a  con- 
siderable height.  The  water  thus  dammed  back  burst 
over  the  road  and  flowed  down  across  the  pursuer's 
land.  As  the  road  and  drainage  authority  it  was  the 
duty  of  the  corporation  to  see  that  proper  provision 
was  made  to  prevent  the  flooding  of  this  land.  They 
were  negligent  in  not  providing  a  proper  culvert  to 
carry  off  the  storm  water,  and  so  prevent  damage  to 
the  pursuer's  and  any  one  else's  property  which  hap- 
pened to  be  at  a  lower  level,  and  which,  in  the  cir- 
cumstances, whenever  there  was  a  heavy  fall  of  rain, 
was  liable  to  be  flooded.  In  his  Lordship's  opinion 
the  corporation  were  liable.  The  Lord  Chancellor  and 
Lords  Kinnear  and  Mersey  concurred. 


QUERIES  AND  REPLIES. 
In  oraer  to  avoid  confusion  querists  are  requested  to  use 
distinctive   words   as   noma   de   plume.     The    letter   X,   com- 
binations  such   as  X.Y.Z..   and   words   such   as    "  engineer " 
and  "  surveyor,"  should  never  be  used. 


Electric  Lighting.  —  "Sparks"  writes:  About 
seven  or  eight  years  ago  a  shopkeeper  in  this  borough 
put  down  a  small  installation  for  supplying  electric 
light  to  his  shop  and  premises,  and  has  since  ex- 
tended the  wires  from  the  rear  of  his  premises  (not 
crossing  any  street  or  place  of  public  resort)  so  as 
to  supply  electric  light  to  seven  or  eight  other  shops 
and  houses.  There  is  no  public  electric  supply  under- 
taking in  the  town,  and  I  shall  be  glad  to  know,  in 
'it  of  the  corporation  carrying  out  an  electric 
supply  scheme,  if  the  shopkeeper  has,  by  virtue  of 
what  he  has  done,  monopolised  the  supply  of  electric 
current,  or  has  he  in  any  way  to  be  considered  by 
the  corporation  ? 

No.  Sec.  1  of  the  Electric  Lighting  Act,  1888,  provides 
that  the  grant  of  authority  to  any  undertakers  to  supply 
electricity  within  any  area,  whether  granted  by  licence  or 
by  provisional  order,  shall  not  in  any  way  hinder  or  restrict 
tne  granting  of  a  licence  or  provisional  order  to  the  local 
authority,  or  to  any  other  company  or  person,  within  the 
same  area. 

v  :    Liability.—"  Wilkie  "  writes : 

>rk  of  flushi  in  this  district  (rural)  is 

done  by  carting  contractors  who  are  engaged  by  the 


"nom  de  plume,"  Where  necessary,  copies  of  local  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagrams  must  be 
drawn  and  lettered  In  BLACK  Ink  only,  and  in  such  style  as 
to  be  fit  for  direct  reproduction  —  i.e.,  without  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  ice  cannot 
undertake  to   reply   to   queries. 


council  (through  their  surveyor)  and  paid  at  team- 
labour  rate.  A  few  weeks  ago,  while  one  of  the  cart- 
men  was  engaged  in  this  work,  a  young  woman  rushed 
in  between  the  cart  and  the  pantry  wall  and  was 
injured.  A  claim  has  been  made  for  compensation. 
Is  the  contractor,  who  sent  one  of  his  men  to  do  this 
work,  or  the  council  liable— that  is,  of  course,  if  it 
can  be  proved  that  there  has  been  negligence  on  his 
part  ? 

As  a  general  rule  where  an  independent  contractor  is 
employed  the  person  or  body  employing  him  is  not  liable 
for  the  negligence  of  the  contractor  or  his  servants,  unless 
such  employer  has  the  power  of  controlling  such  servants 
and  of  regulating  the  manner  in  which  they  do  their 
work.  To  this  rule,  however,  there  are  certain  exceptions, 
of  which  the  two  following  are  material  in  the  present 
case— viz.,  (a)  where  the  contractor  is  employed  to  execute 
certain  work  which  the  employer  is  under  a  positive 
statutory  obligation  to  execute,  and  (b)  where  the  contractor 
is  employed  to  do  work  in  a  place  where  the  public  are  in 
the  habit  of  passing,  which  work  will,  uuless  precautions 
are  taken,  cause  danger  to  the  public.  Whether  the 
present  case  is  within  exception  (b)  may  be  doubtful,  but 
in  my  opinion  it  is  clearly  within  exception  (a),  as  the 
council  have  a  statutory  duty  to  cleanse  their  sewers.  1 
think,  therefore,  that  the  council  would  be  liable  if 
negligence  could  be  proved.  See  Hardaker  v.  Idle  District 
Council,  1896,  1  Q.B.,  335. 


Building  Line. — "  Urban"  writes  :  1  should  esteem 
it  a  favour  to  have  your  opinion,  also  if  you  would 
inform  me  of  any  test  case  on  the  following  matter : 
In  an  urban  district  there  is  a  vacant  piece  of  land 
at  the  corner  of  a  main  and  side  road.  (1)  In  case  of 
the  erection  of  a  shop  with  frontage  to  the  main  road, 
can  the  local  authority  insist  on  the  return  side  of 
building  keeping  back  to  the  proposed  building  line 
of  a  side  road,  or  can  the  building  be  brought  right 
up  to  the  back  edge  of  the  footpath  in  the  side  road  ? 
In  other  words,  can  a  corner  building  be  compelled 
to  comply  with  the  building  line  in  two  roads  ?  (2)  [a] 
Does  it  affect  the  question  whether  there  are  buildings 
in  the  side  road  or  not,  [6]  main  roads  or  not,  [c] 
shops  or  dwelling-houses  at  corner  plot  ? 

(1)  A  building  may  be  in  two  roads  for  the  purposes  of 
sec.  3  of  the  Public  Health  (Buildings  in  Streets)  Act,  1888. 
Whether  it  is  in  both  roads  or  not  is  a  question  of  fact  for 
the  magistrates  to  decide  (Warren  v.  Mustard,  66  J. P.,  502). 
This  section  prohibits  the  erection  of  a  building  beyond  the 
front  main  wall  of  the  building  on  either  side  thereof  in 
the  same  street.  (2)  [a]  Yes.  If  there  is  no  building  in 
road  B,  or  no  building  sufficiently  near  to  be  on  one  side 
of  the  proposed  building  for  the  purpose  of  the  Act,  the 
section  will  not  apply,  and  the  building  need  not  be  set 
back.  See  per  Lord  Justice  Pry  in  Ravenstliorpe  Local 
Board  v.  Hinchcliffe  (24  Q.B.D.,  168);  Reaina  v.  Chiswick 
Urban  District  Council  (72  J. P.,  165).  In  the  last  case  a 
building  800  ft.  distant  was  held  not  to  be  sufficiently  near. 
lb]  No.  The  question  whether  there  is  any  building  in  the 
main  road  or  not  does  not  affect  the  question  as  to  the 
application  of  the  Act  with  respect  to  the  other  road. 
[c]    No. 


Extraordinary  Traffic. — "  T.  I.  B."  writes: 
During  the  past  three  years  a  water  company  have 
constructed  waterworks  which  are  now  complete. 
An  arrangement  was  made  for  the  payment  of  the 
costs  of  the  damage  done  to  the  roads  by  the  traffic 
during  the  construction  of  the  works,  and  this  has 
been  duly  carried  out,  quite  satisfactorily,  by  the  con- 
tractors. The  works  being  completed,  the  company 
are  now  hauling  coal  over  2  miles  of  highway  by 
motor  wagon,  and  doing  considerable  damage.  Will 
you  kindly  inform  me  if  this  coal  haulage  comes 
under  the  definition  of  extraordinary  traffic  ?  My 
impression  is  that  it  is  extraordinary  for  a  period. 
What  is  that  period  ?  Can  you  quote  any  cases  bear- 
ing hereon  ? 

The  question  whether  traffic  is  extraordinary  Has  to  be 
determined  by  reference  to  the  ordinary  traffic  on  the 
particular  roads,  and  to  the  character  of  the  roads.  If 
the  traffic  in  question  is  out  of  the  common  order  of  the 
traffic  on  these  roads,  and  substantially  increases  the 
burden  imposed  by  the  ordinary  traffic,  it  would  probably 
be  held  to  be  extraordinary  traffic.  Under  the  Locomotives 
Act,  1898,  sec.  12,  sub-sec.  (b),  proceedings  must  be  com- 
menced within  twelve  months  of  the  time  at  which  the 
damage  was  done,  or  where  the  damage  is  in  consequence 
of  any  particular  building  contract,  or  work  extending  over 
a  long  period,  not  later  than  six  months  after  the  com- 
pletion of  the  contract  or  work.  See  Mayor  oj  Wolver- 
hampton v.  Salop  County  Council  (64  L.J.M.C.,  179);  Norfolk 
County  Council  v.  Green  (68  J. P.,  223);  Geinonydd  Rural 
District  Council  v.   Green   (72  J. P.,  321). 
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Assistants'  and  Students'  Section. 

Conducted   by   SYDNEY   G.   TURNER,   assocji.inst.c.s. 


All  communications  in  regard  to  this  -paqt  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  Zi  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  6tp  mar/ced  "  Jssistunts'  Section"  in  the  to/i  left-liand  corner. 
Correspondents   art  invited    to   submit    question*  for  consideration    and 


THE   MONTHLY   PREMIUM. 

Tin-  contributions  during  the  past  month  have  not, 
in  the  opinion  of  the  adjudicators,  been  such  as  to 
justify  the  award  of  the  full  premium.  They  have, 
however,  decided  to  award  a  half  premium  to 

Mr.  A.  V.  Cole, 
Town  Hall, 

Nelson, 
wlu.se   reply   to   Question   320  was   the    best   received 
during  the  month. 

QUESTIONS. 
This    week    answers    are   invited    to    the    following 
questions  :  — 

324.  Oil  Engines.  -Assuming  two  engines  of  equal 
horse-power  (4-h.p.),  one  an  oil  engine  and  the  other 
a  petrol,  what  would  be  the  approximate  cost  for 
running  each  engine  for  fuel  and  repairs  ?  How 
would  the  costs  compare  with  each  other,  including 
first  outlay  and  oil,  repairs,  &c.  ?  In  regard  to  effi- 
ciency, which  engine  would  be  the  more  efficient  from 
an  economic,  standpoint  ?    ("  Griffo.") 

325.  Air  Compressors How  is  the  size  of  an   air 

receiver  calculated  in  connection  with  an  air  com- 
pressor ?  Of  what  thickness  of  metal  would  it  lie 
made  if  (1)  of  cast  iron,  (2)  wrought  iron,  assuming  it 
had  to  withstand  a  pressure  of  from  15 lb.  to  -101b.  ? 
Give  any  further  particulars  regarding  same. 
("Griffo.") 

327.  Flow  of  Sewers — State  the  advantages  of  egg- 
shaped  and  circular  sewers,  and  give  conditions 
under  which  such  advantages  would  occur.  Give 
proofs  of  velocities  and  discharge.  (D.  G.  B.,  Dar- 
lington.) 

328.  Concrete  Paving.— Give  details  of  the  con- 
struction of  wooden  moulds  for  concrete  pavement 
slabs,  and  explain  the  method  of  using  them. 
("  Beginner.") 

329.  Sewerage.— Using  the  generally  accepted  most 
accurate  formula,  at  what  gradients  must  9-in.,  12-in. 
and  15-in.  pipe  sewers  be  laid  to  give  a  uniform 
velocity  of  4ft.  per  second  when  flowing  two-thirds 
full  ?    ("M.   C.  E.")  . 

330.  Sewage  Disposal — Design  a  small  sewage  dis- 
posal system  for  a  gentleman's  residence,  capable  of 
dealing  with  500  gallons  per  day.  The  sewage  is 
fairly  strong  on  account  of  the  drainage  from  a  small 
cowshed.     The   available   fall  can   be   neglected,   and 


answers  to  tht  questions  which  appear.  For  the  contributions  coneiiUrci, 
to  be  the  most  meritorious,  one  or  more  premiums  xn  books  will  be 
awarded  monthly.  Diagram*  must  be  drawn  to  scats  on  separate  sheets, 
r^ady  for  reproduction. 


REPLIES   TO   QUESTIONS. 

326.     Reinforced-Concrete    Bridge    Design.— Show    a 

suitable   design   in   reinforced   concrete,    either   in    a 

single    slab    or    slab    and    beams,    for    a    decking   to 

carry   a   roadway   over   a  bridge ;    span    12  ft.,   width 


" 


n 
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Plan. 
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27ft.,  cover  'Jin.  macadam;  brickwork  abutments. 
Show  the  calculations  by  which  the  section,  steel- 
work, &c.,  is  arrived  at.  The  maximum  live  load 
that  can  come  on  the  bridge  is  a  22-ton  axle,  and 
the  remainder  of  the  bridge  covered  with  a  crowd. 
(G.B.S.,  Hove.) 

A  bridge   of   the  slab   and  beam  type   will   more 
irnically  meet  the  needs  of  a  12-ft.  clear  span, 


1    o ->) 


SHS««5 
ptR    FooT  of    etAr-1 


Fig.  1. — Ceoss-section. 


the  earth  is  of  a  sandy-clay  nature.  State  approximate 
cost.  The  effluent  should  discharge  into  a  soakaway. 
("Inky.")  

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "Assistants'  and  Students' 
Section."  Questions  which  are  published  arc  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium,] 


proposed  to  be  subjected  to  a  22-ton  axle  load, 
rather  than  one  of  the  single  slab  type.  The  de- 
sign offered  is  simple,  and  should  offer  no  great 
extra  expense  for  centering. 

The  crowd,  referred  to  in  query,  need  not  be 
considered,  as  each  of  the  four  beams  is  calculated 
for  a  super,  load  of  11  tons,  and  this  abundantly 
covers  any  load  that  a  crowd  would  cause  over  any 
portion  of  bridge. 

Calculations   for   Floor  Slab.  — In    calculating    the 
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thickness  and  reinforcement  of  floor  slab,  a   strip 
3    ft.    wide    is    taken    into    consideration— it    being 


Fig.   2. — Elevation   and   Stress   Diagram. 

assumed   that   each   wheel    load   (11    tons)    is    sup- 
ported by  a  strip  3  ft.  to  4  ft.  wide. 

M  =  Bending  moment 

b    =  width  of  beam 

br  =  width  of  rib  of  T  beam 

bs  =  effective  width  of  slab 

I    —  length  of  span  of  beam 

d  =  depth  of  beam  from  centre  of  steel  to  compression 
face 


T  =  total  tension  on  steel 

p  =  spacing  of  shears  in  beam 


A„ 


area  of  shear  reinforcement 
35x9 


Dead  weight  of  slab 
,,  ,,    macadam 


144 
36x9 


lit 
(span) 
W  P       4096  x  7  x  7  x  12 


136  1b. 
100  lb. 


35  lib.  per  ft.  run. 
225 


1 1  tons  (wheel  load)    _  ,r.„ 

Superimposed  load ;r~; ; —  rfozu 

7  (span)  r-—z 


12 


12 


4096 
=  200,704  in. 


-£(V 


30  b 


+  152  -  15 


0 


/       /  30  x  8k.  x  36    j.  225  -  15^    =  282  in, 
V  V         1-6875  / 


=  7'56  in. 


C  = 

T  = 


3 

2M  2  x  200704 

abn^  7-56  x  36  x  2»2 

M  2  0704 

a  At       7-5'i  x    16875 


523  Hi.   per  square  inch. 


=   1.5,732  lb.  per  square  incl 


Calculations  for  T  beams  (Fig.  3). — Since  the  beam3  are 
placed  7  ft.  centres  (see  Fig.  l),and  the  maximum  superload 
is  given  as  22  tons  on  a  7  ft.  axle,  the  maximum  load  that 
would  come  over  each  beam  will  be  11  tons  (wheel  load). 

Assuming  the  11  ton  wheel  load  to  be  placed  centrally 
over  span  (see  Fig.  2),  the  maximum  M  will  be  36'8ft  tons, 

Wl     13'5  x  11 

graphically,  or  analytically  : —  —  = =  36  8  fc.  tons. 

8  8 

The  equivalent  distributed  load  that  would   produce   the 

._  .     36 '8  x  8     „„  , 

same  M  is :  =22  tons. 

135 

Dead  weight  of  floor  slab 

=  -2x7  x  1  x  1561b.  =  819  lb.  per  ft.  run. 
12 


Dead  weight  of  beam 

=  lj.x9  . 
12     J2 
Dead  weigh1  of  macadam 
=  9_, 
12 ' 

Superimposed  (distributed)  load  per  ft. 
_22x2240 
135 


1  x  1561b.  =  107 


7  x  lxl0Dlb.  =  525 


**  =   lGW5n 


SHE.ARS    As'  '205o 
&UOPED   45° 

Fig.   3. 


3"  1%  Round*  =  S.tTl^.a  =  A 2 


15 


modulus  of  elasticity  of  Bteel 
m  =  modulus  of  elasticity  of  concrete 
S  =  total  shearing  force  across  a  section 
n  =  depth  of  rif-utml  axis  from  compression  face 
c  =  maximnm  compressive  stress  in  concrete 
/  =  maximum  stress  in  steel 
a   =  radius  arm 
At  -  total  area  of  steel 


M  = 


Yfl*     5101  x  135  x  13- 


12 


=  1,394,436  in.  II 


(Note  i  The  effective  width  of  T  beam  should  be  limited 
to  three-fourths  the  distance  between  beams  centre  to 
centre,  or  one-third  of  span,  or  15  times  the   thickness  of 

*  I-6878  =  area  of  steel  in  3  ft.   strip   of   floor  slab   when  asing  3  in 
Diamond  Mesh  Expand  Metal  Sheet  No.  30. 
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5-6718* 


/3o  x  18  x  54 


54 
A=  d  - 
C  = 
T  = 


)- 


+  225-15  1=6'12  in 


-  1596  in. 


56718 
612 
3   ~  *"  "      3 

2M  2   x   1394485 

— 7 — ='.  1-  ,,.. T~, 777777  =53ulb.  per  square  inch 

adsn      15  9b   x   54  x  b-l2  r       ^ 

M  1-394485 


a  At        J  5  9b 


5-b7l8 


= 15405 


Calculations   for  steel  lequired    in   rib  of  beam  per  ft.  to 
resis    shear  : 


Wt        5101 

S  =^r  = 


-=  6-1863 


45°, 


Area  of  steel  required  per  ft.  shears  sloped  to  an  angle  of 

•07  (S  -  40  dbr)p         07  (68863  -  40  x   18   x  9)  12 
Jt  ~    =  15-96  x   16000 

=  #205  square  inches  per  ft. 

(F.  N.,  Dornoch.) 


An  international  Fire  Library.— The  British  Fire- 
Prevention  Committee,  having  established,  with  a 
nucleus  of  over  2,000  books  dealing  specifically  with 
matters  of  fire  prevention,  fire  service  and  fire  loss, 
a  technical  library  that  will  be  known  as  the  Inter- 
national Fire  Library,  is  now  desirous  of  calling  the 
attention  of  authors,  public  authorities,  publishers 
and  collectors  to  the  fact  that  a  new  catalogue  is 
in  preparation,  and  that  any  books,  pamphlets  or  re- 
ports which  they  are  able  to  spare  for  this  collection 
should  be  addressed,  as  soon  as  possible,  to  the  Hon. 
Chief  Librarian,  The  International  Fire  Library,  8 
Waterloo  Place,  Pall  Mall,  S.W.  The  library,  which 
is  the  first  of  its  kind  anywhere  in  Europe,  promises 
to  be  a  very  complete  specialist  technical  library,  and 
will  be  made  easily  available  to  all  primarily  con- 
i  timed  in  the  subject  of  fire  protection. 
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SOUTH-WESTERN    DISTRICT    MEETING    AT    TRURO. 

A  meeting  of  the  South-Western  District  of  the 
Institution  of  Municipal  and  County  Engineers  was 
held  at  the  County  Hall,  Truro,  on  Friday  last,  those 
present  being  Mr.  H.  T.  Chapman  (chairman),  and 
the  following  members— viz. :  Messrs.  J.  S.  Walton, 
Falmouth;  John  Ennor,  Newquay:  H.  A.  Garrett, 
Torquay;  James  Paton,  Plymouth;  W.  A.  Col- 
lins, Bridgwater;  W.  J-  Merrett,  Eedruth ;  G. 
Palmer,  Eedruth;  A.  E.  Brookes,  Truro;  and 
T.  Moulding,  Exeter.  The  visitors  included 
Messrs.  A.  J.  Blight,  St.  Austell  Rural  Dis- 
trict Council;  J.  H.  Rowe,  St.  Austell  Eural  District 
Council ;  E.  Olver,  Launceston  Rural  District 
Council;  H.  A  Hosking,  St.  Germans  Rural  District 
Council;  II.  Monson,  Redruth  Rural  District  Coun- 
cil ;  W.  Leather,  Camborne  Urban  District  Council ; 
E.  H.  Crispin,  Cornwall  County  Council;  C.  A. 
Fothergill,  Exeter;  R.  S.  Murt,  Cornwall  County 
Council;    and  F.  A.   Barnes,  Truro  City   Council. 

Apologies  for  non-attendance  were  read  from  the 
president  (Mr.  R.  J.  Thomas),  and  from  Messrs. 
e.  Parr,  W.  P.  Robinson,  C.  O.  Baines,  and  K.  A. 
Rogers. 

The  chairman  thanked  the  members  for  re-electing 
him  chairman  for  the  ensuing  year.  He  also  wel- 
comed the  visitors  to  the  meeting. 

The  chairman  also  stated  that  he  had  promised 
the  Association  of  Somerset  Surveyors  to  support 
the  following  resolution:  — 

"That  this  association,  having  regard  to  the  fact 
that  surveyors  are  now  compelled  to  use  mechani- 
cally-propelled vehicles  in  order  adequately  to  in- 
spect the  roads  under  their  supervision,  are  of 
opinion  that  the  same  facilities  in  the  matter  of 
taxation  on  vehicles  and  rebate  on  petrol  consumed 
that  are  at  present  allowed  the  medical  profession 
should  be  granted  to  them." 

He  explained  that  a  copy  of  the  resolution  had 
been  sent  to  the  Chancellor  of  the  Exchequer  and 
the  secretary  of  the  institution.  After  some  discus- 
sion, it  was  proposed  by  Mr.  Brookes,  and  seconded 
by  Mr.  Garrett,  that  the  resolution  be  supported 
by  the  South-Western  District  members.  This  was 
passed  nem.  con.,  and  the  secretary  was  instructed 
to  forward  the  resolution  to  the  secretary  of  the 
institution. 

Mr.  A.  E.  Brookes,  the  county  surveyor  of  Corn- 
wall, then  read  a  few  notes  on  "  Points  in  connection 
with  Road  Maintenance,  with  particular  reference 
to  Bituminous  Roads."  A  discussion  followed,  this 
being  taken  part  in  by  Mr.  J.  Ennor,  the  surveyor 
of  Newquay,  who  proposed  a  vote  of  thanks  to  Mr. 
Brookes  for  the  paper;  others  taking  part  were 
Messrs.  Garrett,  Paton,  Walton,  Barnes,  Hoskins, 
and  the  chairman.  The  last  named  took  the  oppor- 
tunity of  complimenting  Mr.  Brookes  on  the  quality 
of  the  roads  between  Torpoint  and  Liskeard,  and 
from  St.  Austell  to  Truro,  over  which  he  had  motored 
that  day. 

Mr.  Brookes  having  replied,  it  was  unanimously 
resolved  that  he  should  be  asked  to  supplement  the 
notes,  and  submit  them  in  the  form  of  a  paper,  to 
be  read  either  at  a  district  meeting  or  the  forth- 
coming annual  meeting.  This  Mr.  Brookes  promised 
to  do. 

The  members  and  visitors  were  afterwards  enter- 
tained to  supper  by  Mr.  Brookes  at  the  County  Hall. 
On  Saturday  the  party  paid  a  visit  to  the  Bath 
and  West  Show  in  the  morning,  and  were  the  guests 
of  the  West  of  England  Stone  Company  and  the  St. 
Keverne  Stone  Company  in  a  trip  down  the  river 
Fal  in  the  afternoon.  On  arriving  at  Falmouth  the 
party  were  met  by  the  deputy  mayor  and  the  borough 
surveyor  of  Falmouth,  Mr.  J.  S.  Walton,  and  were 
driven  round  the  Castle  Drive,  after  which  the  party 
were  permitted  to  inspect  the  semi-tropical  gardens 
owned  by  Mr.  Howard  Fox.  Tea,  provided  by  the 
Mayor  of  Falmouth,  followed. 

After  a  vote  of  thanks  to  the  Mayor  of  Falmouth. 
which  was  replied  to  by  the  deputy  mayor  in  the 
absence  of  the  mayor,  the  party  broke  up.  having 
spent  a  very  enjoyable  day. 


Refuse  Destructor  for  Stockport. — A  proposal  has 
been  adopted  to  erect  a  destructor  on  the  site  of  the 
Heaton-lane  Gasworks,   Stockport. 


876 


THE    SURVEYOR    AND    MUNICIPAL 


June  G,  1913. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


NORTH-WESTERN     DISTRICT     MEETINC     AT    SALFORD. 

At  the  meeting  of  the  North-Western  District  of 
the  institution,  which  was  held  at  the  Town  Hall, 
Salford  (by  permission  of  the  Town  Hall  andMarkets 
Committee  of  the  corporation)  on  Saturday  last,  the 
following  were  among  those  present:  Messrs.  Frank 
Latham,  president;  John  T.  Pegge,  vice-president; 
Arthur  Bowes,  vice-president;  A.  R.  Bleazard,  chair- 
man of  the  district ;  J.  Robinson  (Darlington),  G.  W. 
Battve  (South  Crossland),  W.  Briggs  (Stockport1), 
G.  F.  Daniel  (Salford),  A.  Darlington  (Billinge),  .1.  T. 
Davies  (Little  Hulton),  A.  Evans  (Salford),  Jas.  Firth 
(Shelley),  T.  Fogg  (Hevwood),  A.  Foster  (Salford), 
B.  J.  Garrett  (Waterfoot),  A.  Herring-Shaw  (Man- 
chester), B.  Hinchcliffe  (Gomersal),  G.  H.  Hopkin- 
son  (Chorley),  J.  Howard  (Worsley),  W.  E.  Hughes 
(Connahs  Quay),  R.  Laycock  (Farslev),  .1.  Liddell 
(Furness  Vale),  F.  W.  Piatt  (Salford),  J.  T.  Shield 
(Blackburn),  .1.  W.  Sunderland  (Norden),  E.  Walker 
(Stretford),  H.  8.  Whitehead  (Salford),  J.  W.  Wiles 
(Manchester).  G.  Willis  (Urmston),  B.  Higginson 
drlam),  H.  J.  .lenkinson  (Salford),  C.  H.  Blakeway 
(Heaton  Norris),  A.  Dempsey  (Eccles),  J.  H.  Marsh 
(Worsley),  W.  .1.  Thorp  (Harrogate),  F.  A.  Williams 
(Altrincham),  members;  and  D.  Barton  (Cheadle), 
student.  The  friends  and  visitors  included  Dr. 
Grossmann  (Manchester).  Dr.  S.  E.  Melling  (Salford), 
Councillors  E.  Mather  (Salford).  W.  S.  Roberts  (Sal- 
tordi.  C.  A.  Mather  (Billinge),  J.  H.  Piatt  (Hudders- 
field),  and  .Messrs.  J.  Corbett  (Salford).  H.  E.  Brown 
(Altrincham).  W.  H.  Duckworth  (Salford),  A.  Elder 
(Oldham),  S.  G.  Hay  (Huddersfield),  G.  P.  Holt 
(Worsley),  R.  J.  McKenn  (Heywood),  H.  H.  Parker 
(Salford),  J.  Cleverley  (Greenfield),  L.  Duguid  (Man- 
chester), A.  Degiarde  (Manchester),  G.  Heys  (Man- 
chester), A.  V.  Mernes  (Manchester),  J.  V.  Nicholls 
(Xew  Mills),  0.  O'Gorman  (Salford),  and  H.  Shiele 
(Warsaw);  Messrs.  J.  W.  Gleave,  the  honorary  sec- 
retary of  the  district,  and  B.  Wyand,  secretary  of 
the  institution,  also  were  present. 

Before  commencing  the  business  meeting  Mr. 
Bleazard  (who  occupied  the  chair)  welcomed  the 
president  on  behalf  of  the  members  of  the  district. 
The  Deputy  Mayor  of  Salford  gave  the  institution 
a  very  hearty  welcome  to  the  Royal  and  County 
Borough  of  Salford,  and  regretted  that  other  duties 
prevented  him  from  remaining  with  them  for  the 
whole  of  the  meeting. 

The  president  returned  thanks  to  the  deputy  mayor 
for  his  kind  remarks,  and  the  district  chairman  (Mr. 
Bleazard)  seconded,  the  deputy  mayor  suitably  re- 
sponding. 

The  business  meeting  was  then  taken,  and  it.  was 
i — Ived  that  the  minutes  of  the  meeting  held  on 
April  16th  at  the  Victoria  Hotel  be  confirmed. 

11  was  decided  that  a  postal  vote  should  be  taken 
on  the  following  matters:  («)  Whether  papers  should 
be  read  on  Saturdays  instead  of  Wednesdays;  (&) 
whether  the  local  headquarters  should  be  trans- 
Eerred  from  the  Victoria  Hotel  to  the  Mitre  Hotel. 
.Manchester;  and  (c)  where  the  July  annual  meeting 
should  be  held. 

The  president's  letter  of  last  December  was  also 
mentioned,  and  the  president  announced  that  some 
of  the  many  matters  therein  referred  to  had  been 
dealt  with  by  the  council   at  recent  meetings. 

Dr.  J.  Grossmann,  m.a.,  f.i.c,  then  gave  a  lecture, 
"The  Sewage  Sludge  Problem  and  its  Solution," 
and  in  the  discussion— an  account  of  which,  together 
with  an  abstract  of  the  lecture,  will  appear  next 
week— Dr.  Melling,  borough  analyst.  Wigan  ;  Coun- 
cillor Mather,  chairman  of  the  Rivers  Conservancy 
Committee,  Salford;  and  Messrs.  A.  Bowes,  vice- 
president  of  the  institution;  J.  T.  Pegge,  past- 
presideht  of  the  institution;  J.  Corbett,  engineer  and 
surveyor,  Salford;  A.  Herring-Shaw,  assistant  pro- 
fessor of  municipal  engineering,  Manchester  School 
of  Technology;  Jas.  Howard,  surveyor,  Worsley; 
K.  W.  Piatt,  building  surveyor,  Salford;  and  R.  J. 
McKenn,  sewage  works  manager,  Heywood,  took 
part. 

During  the  discussion  the  members  of  the  council 
retired  to  hold  a  council  meeting  in  another  part  of 
the  town  hall,  and  Mr.  F.  W.  Piatt  took  the  chair. 

At    th"    conclusion    of   the    meeting     those    present 

inspected  the  extension-   and  alterations  to  the  town 

hall    buildings,    and    were    subsequently    entertained 

to  tea   by  the  River  Irwell  Conservancy  Committee. 

After  tea   toe  president  proposed  a  vote  of  thanks 


to  the  Town  Hall  and  Markets  Committee  for  kindly 
placing  the  town  hall  at  the  disposal  of  the  institu- 
tion for  the  meeting  they  had  just  held,  and  to  the 
Rivers  Conservancy  Committee  for  the  excellent 
high  tea.  He  also  expressed  the  indebtedness  of  the 
institution  to  Dr.  Grossmann  lor  his  very  able,  in- 
teresting, and  excellent  lecture,  and  concluded  bj 
referring  to  Mr.  Piatt's  many  activities  on  behalf  ol 
the  institution. 

Mr.  John  Robinson  (Darlington)  seconded  the  voles 
of  thanks,  which  were  carried   with  acclamation. 

Councillor  Mather  replied  on  behalf  of  the  Salford 
Corporation,  and  pointed  out  that ,  though  Salford  had 
taken  a  lead  on  certain  questions,  they  had  been 
indebted  to  other  authorities  lor  information  and  ex- 
changes of  ideas.  The  officials  of  other  authorities 
were  therefore  extremely  welcome,  and  they  would 
be  pleased  to  allow  them  to  use  the  town  hall  should 
they  desire  it  on  any  future  occasion. 

Dr.  Grossmann,  in  his  reply,  gave  the  gathering  a 
very  cordial  invitation  to  visit  the  Oldham  sewage 
works  and  inspect  his  plant  in  operation.  He  con- 
cluded by  proposing  a  dual  vote  of  thanks  to  the 
president  for  coming  all  the  way  from  Penzance  to 
the  meeting,  and  to  the  district  chairman  for  pre- 
siding. 

These  gentlemen  responded,  and  a  few  others  were 
called  upon  briefly  to  address  the  gathering,  the  chief 
among  them  being  Mr.  Corbett.  to  whom  a  vote  of 
thanks  had  been  passed  for  the  very  interesting  dis- 
play of  drawings  of  the  Salford  sewage   works. 

SOCIAL    EVENING. 

On  the  evening  preceding  the  day  of  the  above 
meeting  the  president  met  the  members  at  a  social 
evening  at  the  Mitre  Hotel.  Manchester,  when  there 
were  present  Mr.  A.  R.  Bleazard  (chairman  North- 
Western  District),  Dr.  Grossmann,  and  Messrs.  F.  W. 
Piatt,  F.  1).  Barton,  W.  Briggs,  A.  Dempsey,  J.  T. 
Davies,  G.  F.  Daniel,  T.  Fogg,  A.  Foster.  H.  Grim- 
shaw,  A.  Herring-Shaw,  J.  Howard.  G.  H.  Hopkinson, 
J.  H.  Marsh.  R.  J.  McKenn.  J.  T.  Shield.  J.  W.  Wiles, 
B.  Wyand  and  J.  W.  Gleave. 

High  tea  was  the  first  item,  and  this  having  been 
concluded,  a  lengthy  musical  programme  was  gone 
through.  In  addition  to  the  artistes  who  gave  their 
services,  Messrs.  H.  H.  Holroyd  (humorist),  O.  Salt 
(baritone)  and  E.  Walker  (pianist),  the  following 
members  contributed  to  the  convivialities  of  the 
evening:  Messrs.  T.  Fogg  (tenor),  A.  Foster  and  J.  H. 
Marsh  (raconteurs),  ami  J.  T.  Davies  (elocutionist). 
Messrs.  Fogg  and  Salt  also  sang  several  duets. 

After  tea  Air.  F.  W.  Piatt,  made  an  announcement 
for  the  following  day,  and  was  thanked  by  Mr.  Latham 
for  the  great  trouble  he  had  taken  with  the  arrange- 
ments. Later  Dr.  Grossmann  made  a  short  speech 
I  hanking  the  president  for  giving  him  the  opportunity 
of  meeting  the  members,  and  spoke  in  praise  of  the 
Institution  of  Municipal  Engineers.  Mr.  Latham  suit- 
ably replied,  explaining  the  points  which  had  led  to 
the  institution's  foundation,  and  added  some  personal 
reminiscences  of  other  professional  bodies.  At  a  later 
stage  Mr.  Wyand  proposed  a  vote  of  thanks  to  Mr. 
.1.  W.  Gleave  (hon.  district  secretary)  for  his  labours, 
and  to  the  president  for  his  hospitality.  These  were 
carried  with  acclamation  and  suitably  acknowledged. 
The  artistes  were  also  cordially  thanked  for  their  ser- 
vices.   

COUNCIL   MEETINC. 

At  a  meeting  of  the  council  held  at  the  Town  Hall, 
Salford,  on  Saturday  last,  the  following  applicants 
were  recommended  for  admission:  — 

To  Membership:  Messrs.  A.  Elder,  Inland  Revenue 
Valuation  Department,  Oldham;  F.  W.  Poynter,  high- 
way surveyor,  Watford  Urban  District  Council;  A. 
Harford-Stevens,  engineer,  Blaby  Rural  District  Coun- 
cil .  A.  N.  Sawhney,  palace  engineer,  Jumma,  India; 
J.  Fothergill,  deputy  surveyor,  Padiham  Urban  Dis- 
trict Council,  and  R.  J.  McKenn,  manager  and 
chemist,  sewage  and  destructor  works,  Heywood. 

To  Associate-Membership:  Messrs.  A.  Barton,  build- 
ing inspector,  Buxton  Urban  District  Council,  and 
B.  Boothman,  borough  surveyor's  office,  Clitheroe. 

(Under  the  new  by-laws  these  elections  will  be  rati- 
fied at  the  next  council  meeting  if  no  written  objec- 
tions  are  lodged  within  fourteen  days.) 

New  Members,  &c. — From  the  applicant;  recom- 
i  I'n  admission  at  the  hist  meeting  three  mem- 
bers and  one  associate-member  were  elected,  and  one 
er  was  made  to  the  membership  class. 

Examinations.— At  the  examination  held  on  May 
lGlh   and   17th  Mr.  V.  G.  Norris,  of  the  district  sur- 
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veyor's  office,  Bramley,  satisfied  the  examiners  in  his 
knowledge  of  general  practice  and  theoretical  prin- 
ciples, and  was  awarded  a  certificate  for  his  special 
knowledge  of  highway  construction.  The  name  of  Mr. 
Irving-Graham,  of  the  county  surveyor's  office.  Car- 
lisle, was  also  registered  as  satisfying  the  examiners 
in   genera]   practice  and  theoretical  principles. 

Next  Council  Meeting. — It  was  resolved  that, 
owing  to  the  date  of  the  International  Road  Congress, 
the  next  meeting  of  the  council  should  be  held  on 
June  25th  instead  <>i  June  28th,  the  date  previously 
announced. 

H.  WvAxn. 

S<  <  retort/. 

39  Victoria-street,  S.W. 
June  3,  1913. 


CORRESPONDENCE. 

/■'or  every  ill  beneath  the  sun 
There  is  some  remedy  or  notif  : 
If  there  be  arte,  resolve  to  find  it : 
If  not,  submit,  and  never  mind  it. 
-  Anon. 


NEWCASTLE-ON-TYNE   TRAM    RAILS. 

To  the  Editor  of  The  Surveyor. 

Sih,  In  the  paper  read  at  the  recenl  meeting  of 
the  Institution  of  Municipal  and  County  Engineers 
at  Newcastle  Mr.  McKellar  stated  (vide  The  Surveyor 
of  May  16th  last)  that  "the  type  of  rail  adopted  for 
the  Newcastle  tramways  very  closely  resembles  the 
No.  4  section,  which  was  standardised  several  years 
afterwards  by  the  Engineering  Standards  Committee." 

I  have  now  (for  the  first  time)  closely  studied  the 
design  and  dimensions  of  the  rail  section  employed 
at  Newcastle,  and  must  say  I  am  greatly  surprised 
at  Mr.  McKellar's  claim.  I  venture  to  assert  that 
not  only  is  there  no  ground  for  claiming  an  approxi- 
mate identity  between  the  profiles  of  the  B.S.  No.  4 
and  the  Newcastle  rail,  but  that  they  are  not  even 
comparable  in  their  major  characteristic  features. 

Anyone  who  claims  that  there  is  "very  close  resem- 
blance "  between  these  two  sections  certainly  betrays 
a  lack  of  appreciation  of  the  factors  that  make  for 
practical  and  economical  efficiency  in  tram-rail  de- 
sign. 

Passing  to  a  different  matter — viz.,  the  strength 
of  the  web  of  B.S.  section  No.  4— it  may  be  remembered 
that  Mr.  W.  J.  Hadfield,  in  the  discussion  on  Mr. 
Wakelam's  paper  on  "  Corrugation,"  stated  that,  as 
he  had  found  some  of  his  rails  split,  he  thought  it 
must  be  due  to  insufficient  strength  in  the  web. 
This  view  I  controverted  (vide  The  Surveyor, 
January  3rd,  1913),  and  maintained  that  splitting  of 
the  web  was  due  to  causes  other  than  that  assumed 
by  Mr.  Hadfield.  No  similar  complaint  has  been 
received  during  the  ten  years  that  the  B.S.  tram  rails, 
to  the  extent  of  several  hundred  thousand,  have  been 
in  use  all  over  the  world. 

Mr.  McKellar  inferentially  testifies  that  the  web 
of  the  B.S.  rail  is  of  ample  strength,  as  it  is  consider- 
ably stronger  than  the  Newcastle  section,  and  of  the 
latter  he  cites  the  fact  that  over  a  period  of  some 
twelve  years  not  a  single  fracture  had  been  found. — 
Yours,  &c, 

W.  J.  Howard-Smith, 
Chairman  (1901-13)  B.S.  Tram  Rails  Committee. 

104  Regency-street, 
Westminster,  S.W. 
May  30,  1913. 


SURVEYORS'   INSTITUTEON   EXAMINATIONS. 

To  the  Editor  of  The  Surveyor. 

Sir, — It  has  been  my  unfortunate  lot  to  have  failed 
to  satisfy  the  examiners  in  the  typical  subject  of  the 
intermediate  examination  of  the  above  institution, 
so  it  becomes  necessary  for  me  to  wait  until  March 
next  before  I  shall  again  have  the  opportunity  of 
presenting  myself,  and  by  that  time  the  new  regula- 
tions of  the  institution  making  it  compulsory  to  pass 
the  final  in  addition  to  the  intermediate  will  be  in 
force.  Now  what  I  think  is  a  hardship  is  that  in 
instances  where  the  failure  is  in  the  typical  subject 
only  the  candidate  has  proved,  by  obtaining  pass 
marks  in  the  aggregate  (and,  in  many  cases,  an  aggre- 
gate number  of  marks  considerably  higher  than  an- 
other who  has  passed),  that  he  is  a  competent  sur- 
veyor, and  it  seems  hard  that  for  the  lack  of  a  few 


marks  in  one   subject  only  he  should  be  compelled 
to  take  the  final  in  addition  to  the  intermediate. 

What  I  now  wish  to  suggest  is  that  other  candidates 
who  have  obtained  pass  marks  in  the  aggregate  should 
take  the  matter  up  with  the  council,  who  may,  per- 
haps, be  induced  to  hold  another  examination  in 
time  i"  allow  the  relegated  candidates  to  pass,  ami  so 
apply  for  election  before  the  time  the  new  rules  come 
into  operation,  or  otherwise  suspend  the  rule,  so  tar 
as  it  applies  to  these  candidates,  for  one  year,  making 
it  possible  to  obtain  the  P. A. S.I.  diploma  by  passing 
in  the  typical  subject  next  March. 

1  want  it  to  be  understood  that  I  do  not  make  any 
complaint,  and  I  make  no  charge  of  injustice.  What 
T  am  anxious  to  obtain  is  a  favour  from  the  council. 
Will  others  similarly  situated  help  in  the  matter  ?— 
Your-,  &c., 

Tvprcus. 


DUST    LAYINC. 

To  the  Editor  of  The  Surveyor. 

Sjk.  -I  notice  my  name  has  been  coupled  with  the 
use  of  "  Akonia "  in  your  article  on  the  subject  in 
your  issue  of  May  16th  inst. 

I  have  employed  this  material  for  six  successive 
years,  and  I  prefer  it  to  tar  for  dust-laying  purposes; 
it  has.  too,  the  added  advantage  of  being  less  expen- 
sive,  less  difficult  to  handle,  and  is  never  slippery. 

Tar  gives  a  protective  coating  to  the  carriageway 
for  about  four  months  in  the  year,  but  it  is  very  slip- 
pery, and  must,  in  towns  at  any  rate,  be  watered  at 
least  twice  daily  if  the  dust  is  to  be  prevented  from 
rising.  That  dust  is  of  an  offensive  character,  dis- 
colouring if  not  actually  killing  the  flowers  in  the 
roadside  gardens.  Tar  is  but  a  palliative  which  has 
scarcely  justified  the  vapourings  spent  upon  it. 

I  have  driven,  in  the  height  of  summer,  over  some 
tailed  roads  which  have  been  positively  dangerous 
to  equestrians,  and  we  have,  in  consequence,  had  to 
dismount  and  lead  the  horses.  .  .  . 

The  problem  set  road  surveyors  is  simply  one  of 
weighting  the  particles  of  dust  beyond  the  lifting 
power  engendered  by  the  velocity  of  a  travelling  car 
or  high  wind.  "Akonia"  solves  this  effectually,  and 
at  a  cost  on  each  season's  use  of  just  a  fraction  above 
that  of  ordinary  watering. — Yours,  &c, 

Fred.  C.  Uren. 

Municipal  Buildings, 
Aldershot. 

May  29,  1913. 


OIL-MIXED  CONCRETE. 

To  the  Editor  of  The  Surveyor. 

Sir, — Your  publication  of  the  tests  upon  which  Mr. 
Logan  Waller  Page  has  been  engaged  for  three  years 
will  convince  all  who  have  studied  the  results  that 
oil  mixed  with  concrete  to  reduce  porosity  is  ex- 
tremely harmful  to  the  cement. 

The  initial  and  final  setting  "with  a  5  per  cent  mix- 
ture of  oil  are  delayed  to  the  extent  of  50  per  cent 
and  47  per  cent  respectively ;  but  the  most  serious 
defects  were  obtained  in  the  crushing  strength,  for 
10  per  cent  of  oil  is  shown  to  reduce  the  strength  of 
concrete  by  25  per  cent  at  twenty-eight  days. 

The  bond  tests  show  the  inadvisability  of  using  a 
plain  bar  reinforcement  with  an  oil-concrete  mixture. 

The  publication  of  Mr.  Page's  tests  will  evoke 
serious  doubt  in  the  minds  of  engineers  in  practice 
as  to  the  advisability  of  using  oil-mixed  concrete  for 
waterproof  work. 

This  question  of  waterproofing  was  seriously  before 
me  some  twelve  months  ago  in  the  construction  of 
high-level  sewage  tanks  in  reinforced  concrete.  For 
this  work  I  used  a  "  Pudloed "  cement  rendering  at 
an  extra  cost  of  6*d.  per  super,  yard  with  very  good 
results,  and  have  even  obtained  a  dry  tool  store  under 
a  6-in.  floor. — Yours,  &c, 


Council  Offices, 
Bolsover, 

Chesterfield. 

May  29,  1913. 


W.  G.  H.  Browne. 


Lichfield  Refuse  Destructor. — At  the  formal  opening 
of  the  Lichfield  refuse  destructor  recently,  the  city 
surveyor,  Mr.  W.  B.  Chancellor,  stated  that  the  total 
cost  of  the  installation  was  £2,000.  The  contractors 
were  Messrs.  Heenan  &  Froude,  and  the  screening 
plant  was  by  Messrs.  W.  Richards  &  Son.  Leicester. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invitee  the  co-operation  of  Surveyor  readers  with  a  vUw 
to  making  tht  information  given  under  thi$  head  at  complete  av.l 
*ccura(#  as   pos*ifcw. 

INQUIRIES  HELD. 

Cambridge  T.C.  (May  27th.  Major  J.  Stewart).— £695 
for  works  of  paving  in  Bene't-street,  and  £6.103  for 
works  of  sewage  disposal  in  the  parish  of  Milton. — 
Evidence  with  respect  to  both  schemes  was  given  by 
the  clerk,  Mr.  J.  E.  L.  Whitehead,  and  the  borough 
surveyor,   Mr.    J.    Julian. 

Chesham  U.D.C.  (May  16th.  Mr.  C.  H.  Eyles).- 
'^2,042  for  the  erection  of  working-class  dwellings  at 
Newton.— The  clerk,  Mr.  W.  J.  Standring,  stated 
that  since  1907  forty-one  cottages  which  the  medical 
officer,  Dr.  T.  F.  Long,  deemed  least  desirable  had 
been  pulled  down,  and  in  lieu  of  those  nineteen  had 
been  built,  making  a  nett  loss  of  twenty-two.  The 
council  could  not  build  cottages  and  make  them  self- 
supporting  if  they  were  to  be  let  at  2s.  to  2s.  6d.  per 
week.  The  medical  officer  said  that  if  houses  could 
not  be  built  except  at  a  cost  which  would  compel 
the  council  to  let  them  at  6s.  per  week  to  make  them 
self-supporting,  he  did  not  think  it  was  much  good 
dealing  with  the  matter,  because  he  did  not  really 
think  the  people  whom  the  council  wished  to  cater 
for  could  afford  to  pay  a  rent  like  that.  What  were 
really  wanted  in  the  district  were  houses  let  at 
3s.  6d.  to  5s.  per  week. 

Croydon  T.C.  (May  20th.  Mr.  A.  G.  Malet).— £4,350 
for  improving  the  South  Norwood  public  baths. — The 
borough  engineer,  Mr.  G'.  F.  Carter,  stated  that  it 
was  proposed  to  roof  in  the  open-air  bath,  lengthen 
it  from  70  ft.  to  75  ft.,  form  a  gallery,  provide  col- 
lapsible dressing  boxes,  increased  lavatory  accom- 
modation, new  first-class  slipper  baths,  and  enlarge 
the  laundry.  This  would  enable  the  larger  bath  to 
be  used  through  the  whole  of  the  year  instead  of 
during  a  few  of  the  hottest  months.  At  present  at 
swimming  galas  people  had  to  sit  on  top  of  the 
dressing    boxes,    which    was    very    undesirable. 

Ealing  T.C.  (May  20th.  Major  J.  Stewart).— £4,000 
for  the  extension  of  the  town  hall. — The  town  clerk. 
Mr.  G.  E.  Brydges,  stated  that  the  council  were 
hoping  that  the  repayment  of  the  proposed  loan 
would  be  spread  over  a  period  of  at  least  sixty  years. 
The  borough  surveyor,  Mr.  C.  Jones,  said  that,  with 
the  extension,  they  would  have  no  more  loom  than 
they  required,  but  it  would  doubtless  lie  made  to 
suit  their  needs  for  some  years  to  come.  Some 
questions  were  put  to  the  borough  surveyor  as  to  the 
increases  of  staff  since  1907,  and,  at  the  inspector's 
suggestion,  the  surveyor  summed  it  all  up  l,y  Faying 
that  whereas  two  men  had  occupied  a  room  in  1907, 
it  was  now  occupied  by  four  or  five. 

Hartshorne  and  Seals  R.D.C.  (May  16th.  Major 
C.  E.  Norton).— £2,200  for  a  water  supply  forTicknall. 
—The  surveyor,  Mr.  N.  F.  Spence,  stated  that  the 
proposal  was  to  pump  water  from  the  springs  in 
the  parish  by  means  of  windmill  power  to  a  reservoir 
at  such  an  elevation  as  to  supply  the  villages  by 
gravitation. 

Swanage  U.D.C.  (May  20th.  Mr.  E.  H.  Bicknell).— 
£1,050  for  the  purchase  of  property  for  the  purposes 
of  a  depot,  and  also  money  for  private  street  works. 
It  is  proposed  to  purchase  Gilbert  Works  for  the 
depot,  and  the  particulars  with  respect  to  this 
scheme  and  the  private  street  works  were  supplied 
by  the  clerk,  Mr.  C.  E.  West,  and  the  surveyor,  Mr. 
W.  H.  Pearce. 

Wiltshire  C.C.  (May  23rd.  Mr.  A.  G.  Drury).— 
500  for  the  extension  of  the  county  council  offices 
at  Trowbridge.— The  clerk,  Mr.  W.  L.  Bown  (with 
whom  was  the  county  surveyor,  Mr.  J.  G.  Powell), 
stated  that  for  sonic  time  past  it  had  been  quite 
clear  to  the  council  that  the  accommodation  a1 
present  provided  for  carrying  on  their  increasing 
business  was  not  sufficient  for  the  purpose.  The 
existing  offices  were  built  in   1899  original 

intention  was  to  carry  the  building  up  a  storey 
higher  than  it  was,  but  difficulties  with  regard  to 
light  and  air  prevented  this  from  being  done.  The 
room  in  which  the  inquiry  was  held  was  also  never 
intended  unci]     chamber,    but    for    offices. 

Owing,  however,  to  the  abandonment  of  the 
upper  stony  and  other  reasons,  it  had  to  be  con- 
verted, and  the  office  accommodation  wa  -  so 
as  first  intended.  Before  that  time 
the  meetings  of  the  council  were  held  in  the  Trow- 
bridge  Town    Hall.     It   was    proposed    to    house    the 


whole  of  the  council's  staff  in  the  present  buildings 
and   in   the  proposed  extension. 

APPLICATIONS    FOR   LOANS. 

Bolton  T.C. — £11,098  for  works  of  widening  and 
improvement. 

Cheltenham  T.C. — £2,000  for  electricity  mains 
extensions. 

Epsom   U.D.C. — £450  for  electricity  services. 

Hawarden  R.D.C. — £1,000  for  drainage  works. 

Leicester  T.C. — £52,350  for  electricity  extensions. 

Lexden  and  Winstree  R.D.C— £2.000  for  a  water- 
tower,  machinery,  and  mains. 

Maidenhead  T.C. — £1,450  for  repaving  works. 

Pontypool  U.D.C. — £5,600  for  paving  works. 

Sidmouth  U.D.C— £11,300  for  the  erection  of  fifty- 
one  cottages. 

Stoke-on-Trent  T.C. — £4,405  for  paving  with  granite 
setts. 

Sunderland  R.D.C. — £2,246  for  works  of  sewerage, 
and  £1,673  for  paving  works. 

Todmorden   T.C — £1,705   for  road   widening. 

Wellington  (Salop)  R.D.C— £1,900  for  a  water 
supply  scheme. 

Worthing  T.C— £6,750  for  the  extension  of  the 
electricity  generating  plant  and  buildings. 

LOANS   SANCTIONED. 
Aberavon  T.C. — £932  for  street  lighting. 
Bispham   U.D.C. — £8,155  for  electricity  extensions. 
East  Ham  T.C. — £2,051  for  public  conveniences,  and 
£668  for  fencing  a  recreation  ground. 

Grimsby  T.C. — £8,760  for  additional  electricity 
plant,  £400  for  the  extension  of  cooling  towers  and 
oil  separators,  £6,000  for  mains,  and  £2,000  for 
sewerage  works. 

Halifax  T.C— £23,180  for  electricity  plant  and 
mains. 

Hendon   U.D.C — £6,592  for  a  fire  station. 
Hexham    U.D.C — £232    for    the    purposes    of    the 
Abbey  and  Seal  recreation  ground. 

Nlarylebone  B.C. — £42,500  for  electricity  extensions. 
Middlesbrough  T.C. — £33,000  for  a  drainage  scheme 
and  pumping  station. 

Twickenham  U.D.C. — £675  for  the  construction  of 
an  inclined  embankment  along  the  Thames  portion 
of  Radnor  Island. 

FORTHCOMING    INQUIRIES. 

JUNE.  £ 

9. — West  Bromwich.       For  paving  purposes 
and  the  provision  of  a  tip  (Mr.  R.   H. 

Bicknell)       3,400 

10. — Birmingham.     For  the  purpose  of  sewage 

disposal  (Mr.  R.  H.  Bicknell)    37,672 

10.— Boston.     For  works  of  piling  (Mr.  P.  M. 

Crosthwaite)  1,000 

10 — Colchester.       For    electricity    and    street 

works  (Mr.  T.  C.  Ekin) 11,135 

10. — Edmonton.     For  road  improvement  pur- 
poses (Mr.  M.  K.  North)  1,525 

10. — Horsham.     For  works  of  sewerage  (Major 

C.    E.    Norton)       1,000 

10. — Rotherham.       For     street    improvement 

purposes  (Mr.  Edgar  Dudley) 9,421 

11. — Halstead.     For   the   provision   of   public 

baths  (Mr.  P.  M.  Crosthwaite) 800 

11. — Southend.     For  the  purchase  of  electrical 
machinery    and    depot    purposes    (Mr. 

T.  C.  Ekin) 12,900 

11. — Widnes.     For    road    widening    purposes 

(Mr.  Edgar  Dudley)         4,400 

12. — Kettering.       For    baths    and    electricity 

purposes  (Mr.  M.  K.  North)       7,200 

12. — Salford.     For   the   provision   of    playing 

fields  (Mr.  Edgar  Dudley)         10,000 

12. — Walthamstow.      For    paving    and    elec- 
tricity purposes  (Mr.  T.  C.  Ekin)         ...      35,161 
13. — Allonby.       For    works    of    sea    defence 

(Mr.    H.    Shelf  ord  Bidwell)       8,300 

13. — Hampton.     For  the  purchase  of  property 
for   street    widening    works   (Mr.  Edgar 

Dudley)         430 

13. — Wellingborough.       For  the  provision   of 

a  steam  disinfector  (Mr.  M.  K.  North)  250 
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Municipal  Work  in  Progress  and  Projected. 


Th*    Editor   invitu   tht   co-o-pvratio?.  of  Suevbtop    read«r$  with  a  vis\c  to   making 

accnratt  at  jK>»ti'bl«. 


nftrmation   given   under   tAvs    htad  as   campUta  awi 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below: 
Buildings  —  Birmingham  £31,057,  Barrow  £12,000, 
(Australia)  £2,750,000;  hou  •  b  id  town 
planning— Cardiff  C>.4!r>.  Sidmouth  £11,300;  roads 
i:  ;  laterials — Camberwell  £3,084,  Godstone  £30,314, 
Lewisham  C18.641,  Worcestershire  £94,609;  - 
and  sewage  disposal  —  Eastbourne  £3,000,  North 
Dublin  C3.000,  Whitby  C5.000;  water,  gas  and  elec- 
tricity—Bewdley  £3,000,  Clown  £41,500,  Well 
C1.900. — Particulars  of  other  works  projected  will 
be  found  on  our  "  Local  Government  Board 
Inquiries  "  page. 

BUILDINGS. 

Barrow  T.C.— It  has  been  agreed  to  prepare  a  site 
in  Ramsden-square,  at  a  cost  of  £2,580,  on  which  to 
erect  the  new  Carnegie  Free  Library,  which  will  c(  st 
£12,000,  apart  from  the  price  of  the  land. 

Birmingham  T.C.— The  proposal  has  !"  m  confirmed 
for  the  enlargement   of    the    Yardley-road,  Salterley- 

grange   and   West  Heath    sanatoria,   at  an   esti ted 

cost  of  £31,057. 

Cardiff  T.C. — The  Property  and  Markets  Committee 
are  considering  plans  for  a  new  weights  and  measures 
department  in  the  Koath  Market. 

Deal  T.C. — It  is  proposed  to  erect  a  pavilion  on  the 
sea  Eront. 

Codstone  R.D.C The  following  schemes  are  under 

consideration,  and  the  engineer  and  surveyor,  Mr. 
G.  E.  Crowter,  has  received  instructions  to  p 
drawings  and  estimates  for  a  ferro-concrete  bridge 
over  the  river  Eden  at  Haxted,  a  ferro-concrete  bridge 
at  Water  Tide,  Lingfield,  and  a  fejrro-concrete  bridge 
at  Woohurst-lane,  Oxted. 

Llanrwst  R.D.C.^The  surveyor,  Mr.  Morris  Roberts, 
has  received  instructions  to  prepare  a  plan  of  a  pro- 
posed new  bridge  at  Llangernyw,  at  an  estimated 
cost  of  £200,  a  moiety  of  which,  it  is  hoped,  will  be 
liaid  by  the  county  council. 

Sydney  (Australia)   T.C— The  Public   Works    I 
mittee     have     recommended     the     construction    of    a 
cantilever    bridge,    costing    £2,750,000,    over    the    har- 
bour  to   connect   Sydney   with   North    Sydney. 

Weymouth   T.C The  Works  Sub-Committee  of  the 

county  council  have  inspected  sketch  plans  and 
further  details  of  the  corporation's  scheme  for  im- 
proving the  Backwater  by  constructing  an  embank- 
ment road  in  lieu  of  the  existing  bridge.  The  com- 
mittee have  reported  to  the  county  council  that  they 
were  favourably  impressed  with  the  provisional  pro- 
posals of  the  corporation,  and  it  was  decided  that 
they  should  further  elaborate  their  scheme  with  a 
view  to  the  submission  of  full  plans,  estimates  and 
financial  proposals  at  the  meeting  of  the  County 
Committee  to  be  held  on  July  9th. 

HOUSING   AND  TOWN   PLANNING. 

Cardiff  T.C The  proposal  to  build  thirty  work- 
men's houses  on  a  site  at  Kitchener-road  has  been 
approved  by  the  Health  Committee.  The  city  trea- 
surer estimated  that  the  cost  of  building  the  houses 
would  be  £5,495.  Sinking  fund  and  interest  on  a 
sixty  years'  loan  rates,  ground  rent,  &c,  amounted 
to  £501  14s.,  and  the  annual  income  from  the  rent 
(6s.  6d.  per  week  for  each  house)  was  £507,  leaving 
£5  6s.  for  contingencies.  The  treasurer  added  that  from 
the  situation  of  the  proposed  property,  and  by  com- 
parison with  other  properties  in  the  same  district, 
he  was  of  opinion  that  the  corporation  would  have 
no  difficulty  in  securing  a  good  class  of  tenant  at 
6s.  6d.  weekly. 

Dover  T.C A  letter  has  been    received    from    the 

Local  Government  Board  declining  to  approve  the 
scheme  submitted  for  the  rehousing  of  the  working 
classes  to  be  displaced  by  the  pier  viaduct  and  im- 
provement of  the  district.  The  board  intimate  the 
desirability  of  pulling  down  and  widening  Limekiln- 
street  and  Bulwark-street  as  part  of  the  rehousing 
scheme,  and  suggest  that  under  those  circumstances 
consent  might  be  obtained.  A  plan  on  these  lines 
has  been  submitted,  and   it  is  stated  that  450  people 


will  thus  be  rehoused.  This  plan  has  been  approved. 
and  is  to  be  forwarded  to  the  Local  Government 
Board. 

Hay  (Brecknock)  R.D.C— A  committee  has  been  ap- 
pointed to  inquire  into  the  housing  conditions  in  the 
town. 

Lynton  U.D.C — A  letter  from  the  Local  Government 
Averting  to  the  lack  of  housing  accommoda- 
tion in  the  district  has  been  referred  to  the  Works 
Committee. 

Neath  T.C— The  borough  surveyor,  Mr.  IX  M. 
Jenkins,  has  invited  tenders  for  the  erection  of  work- 
men's dwellings. 

Sidmouth  U.D.C — Land  is  to  be  purchased  at  £300 
an  acre  for  the  erection  of  workmen's  dwellings,  and 
plans  for  fifty-one  cottages  have  been  approved.  The 
estimated  cost  of  the  scheme  is  £11,300. 

Truro  R.D.C— A  special  meeting  has  been  called  to 
consider  a  letter  from  the  Local  Government  Board 
calling  attention  to  the  inadequate  housing  eondi- 
in  the  district. 

PARKS  AND  OPEN  SPACES. 

Cclne  T.C. — The  corporation  have  purchased   about 

20  acres  of  land  from  Lord  Derby  for  £4,000,  for  the 
purpose  of  a  public  park. 

Lambeth  B.C.— The  General  Purposes  Committee 
recommend  the  council  to  contribute  the  sum  of 
£250  towards  the  cost  of  the  purchase  of  a  piece  of 
land  fronting  Knight' s-hill  for  the  purpose  of  an 
open  space,  such  contribution  to  be  subject  to  the 
London  County  Council  undertaking  to  maintain  the 
land  as  an  open  space.  The  total  cost  of  the  acqui- 
sition of  the  land,  which  is  slightly  over  4  acres  in 
extent,    is  £1,250. 

ROADS  AND  MATERIALS. 

Camberwell    B.C The    borough   engineer,    Mr.    W. 

Oxtoby,  has  submitted  a  return  of  the  cost  of  the 
Red  Post-hill  improvement,  at  £3,084,  and  the  Works 
Committee  recommend  that  the  Road  Board  he  again 
approached  to  make  a  contribution  of  £568  towards 
the  cost  of  the  work. 

Cardiganshire  C.C.  —  A  committee  has  been  ap- 
pointed to  consider  the  plans  and  specifications  pre- 
pared by  Mr.  Howard  Humphreys,  engineer  of  the 
proposed  new  road  from  New  Quay  to  Llanarth. 

East    Barnet   U.D.C Complaint   has    been    received 

from  a  ratepayer  of  the  "  speed "  of  the  council 
load  roller,  and  of  a  leak  the  engine  had  caused  in 
the  water  pipe  leading  to  his  house.  Councillor 
Porter  asked  if  there  was  any  speed  limit?  The 
surveyor,  Mr.  H.  York,  said  that  there  were  two 
speeds,  one  2  miles  and  the  other  3i  miles  an  hour. 
Councillor  Porter  said  that  he  thought  the  engine 
wenl  ^nicker.  The  surveyor  said  that  he  wished  it 
di  1  sometimes.     The  council  decided  to  deny  liability. 

Codstone  R.D.C— Cottage-lane  and  Water-lane  are 
being  made  up  at  a  cost  of  £1,100.  Another  road  is 
under  consideration,  to  be  made  up  at  a  cost  of  £2,600. 
A  scheme  is  being  prepared  for  the  reconstruction  of 
the  main  road  at  Whyteleafe,  and  three  new  roads  at 
Tatsfield  are  about  to  be  made  up  at  a  cost  of  £900. 
Various  widenings  are  also  under  consideration.  The 
estimated  cost  of  maintenance  of  highways  for  the 
year  ending  March  31,  1914,  amounts  to  £17,664, 
making  a  total  projected  expenditure  of  £30,314,  in- 
cluding road  construction  and  bridge  building. 

Holborn  B.C— Part  of  the  roadway  on  the  north 
side  of  New  Oxford-street  (between  Bainbridge-street 
and  Tottenham  Court-road)  is  to  be  repaved  with  fine 
granite  setts,  at  an  estimated  cost  of  £350. 

Lambeth  B.C. — The  General  Purposes  Committee 
recommend  the  council  to  contribute  the  sum  of 
£300  towards  the  cost  of  widening  Westminster 
Bridge-road  on  its  southern  side  between  Felix-street 
;iik1  !  ambeth  Palace-road,  in  connection  with  pro- 
posed rebuilding  operations  at  this  part.  The  total 
cost    of  the  widening  is  estimated  at  £1,550. 

Lewisham  B.C.— The  borough  surveyor,  Mr.  E.  van 
Putten.    reporting    on    the    resurfacing    of    the    ir;.ds 
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along  the  motor-omnibus  routes,  states  that  1'iown- 
hill-road,  between  St.  Fillan's-road  and  Laleham- 
road,  has  been  laid  with  slag  tar-macadam,  an  area 
of  2,960  yds.;  St.  Mildred's-road,  between  Maior- 
lane  and  "the  foot  of  Brownhill-road,  has  been  laid 
with  Guernsey  granite  bound  with  Plaseom,  an  area 
of  2,316  yds. ;  and  Woolwich-road,  from  Montpelier- 
row'to  Long  Pond-road,  has  been  laid  with  "Sure- 
mac"  tar-carpeting,  an  area  of  1,564  yds.;  that  the 
work  of  resurfacing  is  proceeding  in  Lee-road  with 
tarred  slag-macadam ;  Sydenham-road  with  tarred 
granite-macadam;  and  on  Perry-hill,  towards  Cat- 
ford,  with  broken  granite  grouted  in  with  "Plas- 
eom." The  Highways  Committee  have  authorised 
the  borough  surveyor  to  obtain  and  use  experi- 
mentally small  quantities  (5  to  10  tons)  of  Messrs. 
Dussek's  bituminous  binder,  and  Messrs.  Morden  & 
Co.'s  "  Mexphalte,"  which  is  also  a  bituminous 
binder.  In  connection  with  the  resurfacing  of  the 
steep  and  narrow  part  of  Perry-hill  leading  towards 
Bell-green,  the  committee  have  authorised  the 
borough  surveyor  to  put  down  "Rocmac,"  at  the 
price  of  7s.  per  ton  of  granite  laid,  quoted  by 
Bocmac,  Limited.— The  committee  recommend  that 
the  tenders  of  the  Acme  Flooring  and  Paving  Com- 
pany (1904),  Limited,  for  Lewis-grove,  High-street, 
Lewisbam,  and  Lewi  sham-road,  and  Messrs.  John 
Mowlem  &  Co.,  Limited,  for  Bromley-road,  be 
accepted.  The  approximate  cost  of  these  works  at 
the  prices  quoted  will  be  £2,393  for  Lewis-grove, 
High-street,  Lewisham,  and  Lewisham-road,  and 
£18,248  for  Bromley-road. 

Nottingham  T.C.— Certain  property  in  Barker-gate, 
at  its  junction  with  Carter-gate  and  Sneinton-street, 
containing  an  area  of  321  yds.,  is  to  be  purchased  for 
£925,  for  the  purpose  of  the  Barker-gate  improvement. 
— A  scheme  for  lowering  the  hilly  top  of  Carlton-road, 
Sneinton-hill,  is  to  be  carried  out  forthwith. 

Ryde  T.C.— The  north  side  of  St.  Jobn's-road  is  to 
be  paved  with  cement  slabs. 

Worcestershire  C.C.— At  this  week's  meeting  of  the 
council  the  annual  estimates  of  the  Highways  and 
Bridges  Committee  were  submitted  and  approved. 
The  estimated  total  expenditure  is  £94,609,  which 
includes  an  expenditure  on  Road  Board  work  of 
£26,702,  as  compared  with  a  total  expenditure 
of  £72,626  last  year. —  The  Boad  Board  have 
approved  of  the  first  portion  of  a  scheme  esti- 
mated to  cost  £127,000,  and  have  given  a  grant 
towards  the  first  section,  which  is  estimated  to  cost 
£22.256.  The  work  has  been  commenced,  and  arrange- 
ments have  been  made  for  six  extra  gangs  to  be  cm- 
ployed  upon  this  special  work.  The  estimates  also 
er  an  expenditure  for  tar-painting  about  60  miles 
of  main  roads. 

SEWERAGE  AND  SEWAGE  DISPOSAL, 

Clones  (Co.  Monaghan)  O.D.C.— A  scheme  of  sewer- 
j  lias  been  proposed  for  part  of  the  town,  and  an 
engineer  has  been  instructed  to  draw  up  a  report  on 
the  subject. 

East  Barnet  U.D.C.— The  engineer  and  surveyor,  Mr. 
H.  York,  has  prepared  plans  and  sections  of  the  pro- 
posed extension  of  the  Station-road  sewer,  at  an 
estimated  cost  of  £460. 

Eastbourne  R.D.C — The  excess  of  the  estimated  cost 
of  the  Peven.-ey  sewerage  scheme  is  £3,000,  ami  the 
Local  Government  Board  is  to  be  asked  to  sanction  a 
loan  for  that  amount . 

Kingston    (Surrey)    T.C.— The     tender     of    Messrs. 

Goddard,   Massey  &   Warner   lias  been   accepted    for 

six  press  plates  for  the  sewage  works  at  £3  12s.  6d. 

and    that   of   the   Sheepbridge    Coal    and    Iron 

Company  for  six  branch  pipes  for  £12. 

North  Dublin  R.D.C — It  is  proposed  to  carry  out 
'  ext<  isiona  at  an  estimated  cost  of  £3,000,  and 
to  extend  the  water  main  at  a  cost  of  £250. 

Raunds  U.D.C.— With  a  view  to  the  prevention  of 
floods,  it  lias  been  decided  that  the  bed  of  the  brook 
from  Smithfleld  Biidge  to  the  mouth  of  the  main 
culvert  be  altered  to  give  a  clearing  fall,  and  that 
tin'  invert  of  the  main  culvert  should  also  be  similarly 
altered  in  level. 

Scarborough  T.C.-It  was  reported  at  the  recent 
meeting  that  during  the  last  twelve  months  326 
privies  had   been   converted   into  water-clo. 

Whitby  R.D.C— A  scheme  is  being  prepared  for  the 
sewerage  of  Sleights,  at  an  estimated  cost  of  £5,000. 


WATER,  GAS,  AND  ELECTRICITY. 

Bewdley  T.C. — The  corporation  have  resolved  to 
expend  £3,000  on  the  extension  of  the  waterworks, 
and  have  instructed  their  engineers,  Messrs.  Berring- 
ton,  Son  &  Watney,  of  Wolverhampton  and  West- 
minster, to  prepare  the  necessary  plans  and  estimates 
for  submission  to  the  Local  Government  Board. 

Bishops  Stortford   U.D.C The  surveyor,  Mr.  R.   S. 

Scott,  has  submitted,  and  the  council  have  agreed  to, 
the  following  quotations  from  the  National  Gas 
Company  for  the  supply  of  plant  at  the  sewage 
works:  New  suction-gas  plant  complete,  £99;  new 
parts  to  replace  the  faulty  parts  of  the  gas  engine, 
£49 :  fitting,  men's  actual  time  and  expenses  (which 
the    surveyor   estimated),    at  £12  12s. 

Broadstairs  U.D.C— The  inauguration  took  place  on 
Saturday  last  of  a  new  water-softening  plant  at  the 
Rumfields  waterworks. 

Clown  R.D.C. — Mr.  S.  E.  Hodson,  engineer,  has 
presented  a  report  on  the  district  water  scheme,  which 
is  nearing  completion.  The  estimated  cost,  he  said, 
was  £41,500,  and  the  daily  estimated  requirements  of 
water  300,000  gallons.  The  cost  of  the  water  when 
300,000  gallons  of  water  were  being  used  would  be 
£4,826  per  annum. 

Doncaster  T.C — The  proposal  that  a  supply  of 
water  should  be  obtained  from  Leeds  is  to  be  the 
subject  of  official  negotiation  between  the  two  cor- 
porations. 

Dundee  T.C — The  price  of  gas  has  been  fixed  at 
2s.  2d.  per  1,000  ft. 

Exeter  T.C — The  electricity  undertaking  shows  a 
nett  surplus  for  the  past  year  of  £1,373. 

Kelso  T.C. — A  new  water  supply  from  the  Heather- 
hope  Burn,  in  the  Cheviots,  about  16  miles  from  the 
town,  was  inaugurated  recently. 

Loughborough  T.C — The  nett  profit  on  last  year's 
working  of  the  gas  undertaking  was  £2,447. 

Shrewsbury  T.C — The  Water  Committee  report 
that  the  value  of  the  fuel  consumed  at  the  water- 
works during  the  year  was  only  £408.  The  new 
engine  had  therefore  been  the  means  of  reducing 
the  cost  of  fuel  for  the  year  by  well  over  £200, 
although  9s.  4d.  per  ton,  as  against  7s.  lOd.  per  ton 
on  the  previous  year,  was  paid  for  fuel. — It  has  been 
agreed  to  renew  the  water  mains  in  Preston-street, 
St.  Julian's  Friars,  and  The  Priory,  at  the  estimated 
cost   of  £127. 

Walsall  T.C. — In  a  report  to  the  council  Mr.  E.  M. 
Lacey  states  that  the  only  way  to  make  the  electricity 
undertaking  a  commercial  success  would  be  to  erect 
a  power  station  of  some  3,000  kilowatts  capacity.  An 
estimate  of  the  cost  fixes  the  total  expenditure  which 
would  be  involved  at  about  £38,000,  but  it  is  pointed 
out  that,  in  addition,  the  corporation  would  have  to 
"  scrap  "  the  existing  direct  current  plant,  which 
would  represent  writing  off  capital  to  the  amount  of 
over  £34,000. 

Wellington  R.D.C. — The  scheme  for  supplying  water 
to  the  Rock  and  other  parts  of  the  rural  district,  at  a 
cost  of  £1,900,  has  been  adopted. 

Westbourne    R.D.C The    Pitter    Universal    Rotary 

Machine  Syndicate,  Limited,  London,  have  prepared 
a   .-'-heme  for  a  water  supply  for  the  district. 

West  Hartlepool  T.C. — A  new  scheme  is  to  be  put 
in  operation  for  producing  electricity  by  means  of 
waste  heat.  The  new  generating  station  will  possess 
twice  the  capacity  of  the  old,  and  its  two  turbo- 
generators, each  of  1,500  kilowatts,  will  be  driven  by 
exhaust  steam  from  the  furnace  blowing  engines  of  the 
Seaton  Carew  Iron  Company,  adjacent  to  whose  works 
the  station  is  built.  In  return  for  their  exhaust  steam, 
which  has  hitherto  been  blowing  to  waste  in  the  air, 
the  Seaton  Carew  Iron  Company  will  receive  free  from 
the  corporation's  new  generating  station  the  supply  of 
electric  current  that  they  need  at  their  works.  When 
the  new  station  is  in  operation  the  corporation  will 
be  able  to  produce  electricity  at  a  relatively  cheap 
rate,  for  the  expenditure  on  coal,  which  is  the  chief 
cost  in  generating  current  by  the  ordinary  system, 
will  practically  be  eliminated. 

MISCELLANEOUS. 

Basingstoke  T.C. — The  new  cemetery  in  Salisbury- 
road  was  formally  opened  last  week.  It  consists  of 
28£  acres,  and  was  purchased  for  £2,300.  Eleven 
acres   have   been   laid    out  from   plans   prepared   by 
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the  borough  surveyor,  Mr.  F.  R.  Phipps,  Assoc. m. 
inst.c.e. 

Belfast  T.C — The  motor  fire  engine  supplied  by 
Messrs.  John  Morris  &  Sons,  Limited,  at  £1,000,  has 
been  tested  and  found  satisfactory,  and  the  purchase 
has  been  confirmed  by  the  council. 

Bournemouth  T.C — Since  the  construction  of  the 
sea  wall  the  sand  level  on  the  east  shore  has  in  places 
been  lowered  by  the  action  of  the  sea.  The  borough 
surveyor,  Mr.  F.  W.  Laccy,  lias  received  instructions 
to  report  on  the  matter,  and  also  as  to  t lie  advisa- 
bility of  erecting  groynes. 

Eastbourne  T.C — Reports  of  two  municipal  under- 
takings have  been  submitted.  The  electricity  depart- 
ment, after  meeting  all  capital  charges,  showed  a 
nett  profit  of  £2,495,  and  the  motor  omnibuses  re- 
turned  a  profit,  despite  the  wet  summer  last  year, 
of  £711. 

Clasgow  T.C-  The  financial  year  of  the  tramway 
department    closed   on   Saturday   night  with    a.   total 

reverj f  £1,007,573.     For  the  first  time  in  the  history 

of  t lie  undertaking  the  receipts  have  exceeded  the 
round  figure  of  £1,000,000,  the  total  at  the  correspond- 
ing date  la -I  year  being  £987,280. 

Newport  (I.W.)  T.C — It  has  been  decided  to  pur- 
chase over  an  acre  of  land  for  £G0fl  as  a  site  for  a 
market. 

Orrell  (Lanes)  U.D.C.  -The  tender  of  Messrs.  Bolton 
has  been  accepted  for  east-iron  pipes,  and  that  of 
Messrs.   Laithwaile    for   earthenware   pipes. 

Stockton  T.C — The  nett  profit  on  the  gas  under- 
taking during  last  year  was  £6,668,  and  that  on  the 
electricity    undertaking   £545. 

Swansea  T.C — The  proposals  of  the  Parliamentary 
Committee  that  official  sanction  should  be  sought 
for  several  tramway  extensions,  including  the  Town- 
hill  route,   have   been  confirmed   by  the  council. 

Warrington  T.C— Last  year  the  profits  from  the  gas 
department  were   £14,448,  from  the  electricity  depart 
ment  £2,944,  from  water  £2,155,  and  from   tramways 
£3,320. 

Wellington  (Salop)  R.D.C  The  surveyor.  Mr.  .1. 
Breeze,  has  received  instructions  to  pay  the  best 
roadmen   18s.  a  week    and  the  others  15s. 


PERSONAL. 


Mr.   Ninian  Wilson,  burgh  surveyor  of  Langholm, 

died,  we  regret  to  state,  last  week. 

Mr.  H.  D.  Woodcock,  surveyor  to  the  Guisborough 
Rural  District  Council,  has  been  granted  an  increase 
of  salary. 

Mr.  Norman  Douglas  Morton,  of  Kenilworth,  has 
been  appointed  assistant  surveyor  to  the  Stourbridge 
Urban  District  Council. 

Mr.  A.  Saxon  Snell.  f.r.i.r.a.,  has  been  appointed 
consulting  architect  for  the  erection  of  the  Liverpool 
Corporation  pierhead  baths. 

Mr.  P.  K.  Wright,  a  member  of  the  burgh  sur- 
veyor's staff,  has  been  appointed  burgh  engineer  to 
the  Grangemouth  Corporation. 

Mr.  J.  Burford.  assistant  surveyor  to  the  Ashbourne 
Urban  District  Council,  has  been  appointed  assistant 
surveyor  to  the  Newmarket  Urban  District  Council. 

The  Country  Roads  Board  of  Victoria — of  which 
Mr.  W.  Calder  is  the  chairman — are  arranging  for 
membership  of  the  forthcoming  International  Road 
Congress. 

Mr.  A.  .7.  McDonald,  architectural  draughtsman 
to  the  Acton  Urban  District  Council,  has  been 
placed  in  charge  of  the  drawing  office,  at  a  salary  of 
£180  per  annum. 

Mr.  C.  D.  Aspray,  chief  engineering  assistant  to 
the  Acton  Urban  District  Council,  has  been  appointed 
assistant  surveyor  for  a  period  of  one  year  on  pro- 
bation, at  a   salary  of  £225. 

Mr.  E.  Vaughan  Edmunds,  surveyor  to  the  Llanslin 
(Denbigh)  Rural  District  Council,  died  suddenly,  we 
regret  to  state,  on  Tuesday  morning.  He  had  been 
in  indifferent  health  for  some  time. 

Mr.  Herbert  Edwin  Blain,  for  nearly  ten  years 
manager  of  the  West  Ham  Corporation  tramways, 
is  resigning.  Mr.  Blain  is  this  year's  president  of 
the   Municipal   Tramways    Association. 

Mr.  Harold  F.  Coales,  m. inst.c.e.,  engineer  and 
surveyor   to   the   Sunbury-on-Thames    Urban    District 


Council,  has  been  unanimously  granted  £75  for  his 
work  as  engineer  of  the  new  sewage  scheme. 

Mr.  Harold  Bradley,  junior  surveying  assistant  in 
the  department  of  the  county  surveyor  of  Worcester- 
shire, Mr.  C.  F.  Gettings,  has  been  appointed  to  a 
similar  position  under  the  Devonshire  County  Coun- 
cil. 

Mr.  W.  Oxtoby,  m. inst.c.e.,  borough  engineer  of 
Camberwell,  will  represent  his  council  at  the  Inter- 
national Road  Congress,  and  the  Works  Committee 
recommend  the  council  tfl  subscribe  £4  towards  the 

expenses  of  the  congress. 

Mr.  P.  Dodcl,  m. inst.c.e.,  borough  engineer  and 
surveyor  of  Wandsworth,  has  been  appointed  as  the 
Roads  Improvement  Association's  second  delegate 
on  the  Engineering  Standards  Committee  (Sectional 
Committee  on  Road  Material)  in  place  of  Mr.  Howard 
Humphreys,  resigned.  The  association's  other  dele- 
gate on  this  committee  is  Mr.  H.  Percy  Boulnois, 
u.  inst.c.e. 

Mr.  Charles  Clemesha.  Smith,  m. inst.c.e.,  water- 
works engineer  to  the  Corporation  of  Wakefield,  who 
was  Eormally  installed  yesterday  as  president  of  the 
Institution  of  Water  Engineers,  and  of  whom  an 
inset  portrait  is  given  with  the  present  issue,  served 
his  articles  with  Messrs.  Filliter  &  Rofe, mm. inst.c.e.. 
Leeds  and  Westminster,  and  was  engaged  on  the 
construction  of  large  impounding  reservoirs  and 
other  works  for  the  Leeds  Corporation,  Burnley  Cor- 
poration. Wakefield  Corporation,  and  the  Leeds  and 
Liverpool  Canal  Company.  On  the  completion  of 
his  articles  he  was  employed  as  assistant  resident 
engineer  under  Mr.  Henry  Rofe,  Westminster,  on 
tlie  construction  of  the  Ardslev  reservoir  (capacity 
340,000,000  gallons)  for  the  Wakefield  Corporation. 
the  Cant  Clough  reservoir  (capacity  290,000,00n  gal- 
lons) lor  the  Burnley  Corporation,  and  the  Winter- 
bum  reservoir  (capacity  280,000,000  gallons)  for  the 
Leeds  and  Liverpool  Canal  Company,  also  on  Parlia- 
mentary surveys  and  other  work.  In  1892  he  was 
appointed  resident  engineer  on  the  construction  of 
the  Green  Withens  reservoir  (capacity  240,000,000 
gallons),  including  tunnels,  several  miles  of  catch- 
waters,  and  other  works  for  the  Wakefield  Corpora- 
tion at  Rishworth  Moors.  In  1897  he  was  appointed 
waterworks  engineer  to  the  Wakefield  Corporation. 
and  has  -nice  carried  out  all  constructural  work 
for  the  corporation,  including  a  filtration  scheme 
for  the  whole  supply,  service  reservoirs,  and  so  forth. 
The  population  now  supplied  by  the  works  of  the 
corporation  is  approximately  160,000,  the  area,  covered 
being  about  60  square  miles.  Mr.  Clemesha  Smith 
was  elected  an  associate  member  of  the  Institution 
of  Civil  Engineers  in  1894,  and  was  transferred  to 
full   membership  in  ]907>. 


Ccrman  Electrical  Plant  for  South  Wales.     Mr   John 

Moxon  moved,  at,  the  Newport,  (Moll.)  Town  Council 
meeting  on  Tuesday,  that  the  tender  of  the  A. E.G. 
Electric  Company,  Limited,  Berlin,  should  be  accepted 
for  a  3,000-kilowatt  turbo-generator  and  3,000-kilowatt 
condenser  at  £7,120.  and  the  tender  of  the  Lancashire 
Dynamo  Company.  Limited,  for  a  600-kilowatt  direct- 
current  generator  at  £925.  He  anticipated,  he  said. 
thai  they  would  be  criticised  for  accepting  a  German 
tender,  but  it  should  be  pointed  out  that  the  lowest 
English  tender  was  £1,326  higher  than  the  German 
firm's.  The  German  firm  gave  a  guarantee  of  delivery 
within  thirty  weeks,  and  of  the  thirty-six  tenders 
received  no  other  firm  had  come  near  that.  Only  two 
votes  were  recorded  against  the  acceptance  of  the 
tender. 

Brighton  and  Trolley  'Buses.— The  Brighton  Town 
Council  yesterday  had  before  them  a  report  on  the 
question  of  the  introduction  of  trolley  'buses.  The 
Tramways  Committee  have  visited  and  inspected 
systems' at  Stockport,  Leeds  and  Keighley.  They 
recommend  the  adoption  of  the  double-deck  'bus,  and 
that  tenders  be  invited  for  the  supply  of  overhead 
wire  posts  and  all  other  apparatus  and  materials  for 
the  route  from  Preston-road,  near  the  northern  boun- 
dary of  the  town,  and  New-road.  Compared  with 
petrol  and  petrol-electric  'buses  the  report  shows  a 
nett  saving  of  2d.  per  mile  by  the  use  of  trolley  'buses. 
The  total  working  cost  per  car  mile  is  put  as  follows : 
Working  expenses,  tvoOd. ;  capital  charges,  T32d. ; 
total,  7-82d.  The  total  capital  cost  of  the  scheme  is: 
Equipment.  £3,200;  'buses.  £2.250;  shelters  and  mis- 
cellaneous, £150;  total,  £5,600.  The  report  contains 
expressions  of  regret  that  the  corporations  of  Brighton 
and  Hove  had  been  unable  to  promote  a  joint  scheme 
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SOME  REGENT  PUBLICATIONS.* 


Letchworth  (Garden  City)  and  Hitchin  with  their 
surroundings  are  admirably  covered  in  the  latest  of 
the  well-known  series  of  Homeland  Handbooks,  the 
purpose  of  which  is  to  provide  adequate  guides  to 
localities  and  districts  in  Great  Britain.  In  an  intro- 
duction to  the  work  Mr.  Ebenezer  Howard,  whose 
book  "  Garden  Cities  of  To-morrow  "  did  so  much  to 
popularise  the  movement,  points  out  that  the  garden 
city  idea  is  still  unrealised*  in  a  sense,  he  says,  and 
in  a  very  real  sense,  there  is  not  in  existence  anywhere 
a  garden  city.  Letchworth  is  one  in  the  making,  but 
Mr.  Howard  asks  that  those  who  would  really  see  it 
must  not  only  see  it  as  it  is  to-day,  but  must  summon 
lation  to  their  aid,  and  picture  it  as  it  will  be 
in  days  to  come.  The  price  of  the  handbook  is  Is. 
nett. 

An  index  to  "Depreciation  and  Wasting  Assets" 
(By  P.  D.  Leake,  f.c.a.  London :  Henry  Good  &  Son. 
Price  10s.  6d.)  has  just  been  published,  and  should 
add  considerably  to  the  usefulness  of  that  volume  as 
a  book  of  reference.  The  index  has  been  personally 
prepared  by  Mr.  Leake,  and  is  specially  drawn  with 
the  object  of  assisting  students  of  this  subject. 
Although,  as  we  stated  in  reviewing  it  on  March  29, 
1912,  the  book  is  one  which  makes  its  primary  appeal 
to  the  professional  accountant,  it  will  be  found  of 
considerable  value  to  those  responsible  for  the  man- 
agement and  control  of  municipal  trading  enterprises. 
The  price  of  the  index  is  6d. 


We  have  also  received  the  following:  — 
Eeprints  from  "  Arbeiten  aus  dem  Kaiserlichen 
Gesundheitsamte,"  Vol.  XLIV.,  1913.  Report  upon 
the  pollution  of  the  river  Roder  by  the  wastes  from 
a  cellulose  factory.  Report  upon  the  disposal  of 
the  sewage  of  the  town  of  Offenbach  am  Main. 
Published  by  Julius  Springer,  Berlin. 

FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

TO  CONTRACTORS  AND  OTHERS. 
The  Council  of  the  Metropolitan  Borough  of 
Wandsworth  is  prepared  to  receive  Tenders  for  execu- 
ting necessary  works  of  repair  upon  that  part  of 
Moyser-road,  Streatham,  which  lies  between  Graee- 
dale-road  and  Furzedown-drive. 

The  Specification  and  Drawings  may  be  seen,  and 
Forms  of  Tender  obtained  of  the  Borough  Engineer, 
Mr.  P.  Dodd,  m.inst.c.e.,  at  the  office  of  the  New 
Streets  Department,  No.  56  East-hill,  Wandsworth, 
S.W.,  between  the  hours  of  10  and  4  (Saturdays  10 
and  12),  upon  payment  of  a  deposit  of  Five  Guineas. 
Tenders,  enclosed  in  sealed  envelopes,  and  endorsed 
"Tender  for  Repairing  Moyser-road,"  must  be  de- 
livered at  the  Council  House,  East-hill,  Wandsworth, 
S.W.,  and  may  be  placed  by  the  person  tendering  in 
the  box  provided  for  the  purpose  not  later  than  Four 
o'clock  in  the  afternoon  of  Monday,  the  23rd  June 
next. 

Persons  tendering  must,  in  the  case  of  all  workmen 
employed  by  them  in  and  about  the  execution  of  the 
Contract,  pay  wages  at  not  less  and  observe  hours  of 
labour  not  greater  than  the  rates  and  hours  recog- 
nised by  the  Associations  of  Employers  and  Employees 
and  in  practice  obtained  in  the  District  where  the 
work  is  to  be  executed.  No  Tender  will  be  received 
unless  it  be  made  upon  one  of  the  forms  provided  for 
the  purpose. 

The  Council  docs  not  pledge  itself  to  accept  the 
lowest  or  any  Tender.  If  required,  the  Contractor 
must  provide  two  sureties  for  the  due  execution  of 
I 1  e  Contract. 

D.   A.  NICHOLL, 

Town   Clerk. 

Council  House, 

Wandsworth,  B.W. 

June  4,  1913.  (522) 

-C"QO  AAA  —  Exceptional  opportunity  for 
5/'Jv/jUUU«  joinincr  an  old-established  firm 
of  Engineers  and  Contractors.  Additional  capital  re- 
quired for  financing  large  new  contracts,  British  and 
foreign,  at  10  per  cent  on  cost.— Write  Box  3,642, 
Willings,  125  Strand,  W.C.  (521) 

•  Any  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on   receipt  of  published   price. 


pOUNTT     OP     SOUTHAMPTON. 

TO  BRIDGE  CONTRACTORS  AND  To 
DRAINAGE  CONTRACTORS. 
Persons  desirous  of  tendering  for  the  under- 
mentioned Contracts  may  obtain  Plans,  Specifica- 
tions, and  General  Conditions,  and  all  other  infor- 
mation in  connection  therewith  on  application  at  the 
Office  of  Mr.  W.  J.  Taylor,  County  Surveyor,  The 
Castle,  Winchester,  on  and  after  Monday,  June  16th, 
1913,  between  the  hours  of  9  a.m.  and  4  p.m. 
(Saturdays  9  a.m.  and  12  noon). 

Contract    No.     1. — The    Reconstruction    of    Great 
Town   Bridge,  Whitchurch,  on  the  Winchester, 
Whitchurch  and  Newbury  Main  Road,  consist- 
ing of  four   small   brick   arches,    with   concrete 
abutments    and  piers. 
Contract    No.    2. — The    Construction    of    Surface- 
water    Drains    (about   one    mile    in    length),    on 
the     Winchester,    Portsmouth     and     Chichester 
Main  Road,  between  Fareham  and  Portchester. 
Contract     No.     3. — The     Construction     of     Short 
Lengths     of     Surface-water     Drains,     on     the 
Bournemouth    and    Southampton    Main    Road, 
between   Millbrook  and  Redbridge. 
A  deposit  of  £1  Is.  will  be  required  for  a  copy  of 
the    Plan    and    Specification    of    each    Contract.     This 
deposit    will    be    refunded    on    receipt    of    a    bona-fi<h 
Tender  and  the  return  of  the  documents. 

Deposits  must  be  made  by  cheque,  payable  to 
"  The  Hampshire  County  Council,"  and  crossed 
"  Bank  of  England,"  or  particulars  will  not  be  sent. 
Tenders  must  be  on  Forms  supplied  by  the  County 
Surveyor,  and  endorsed  "  Great  Town  Bridge," 
"  Surface  Drainage,  Fareham,"  or  "  Surface  Drain- 
age, Millbrook "  (as  the  case  may  be),  and  must  be 
delivered  to  me  by  or  before  10  a.m.  on  Monday, 
June  30th,  1913. 

The  County  Council  do  not  bind  themselves  to 
accept  the  lowest  or  any  Tender. 

H.  BARBER, 
Clerk  of  the  County   Council. 
The   Castle.   Winchester. 

June  4,  1913.  (519) 

rpHE      URBAN     DISTRICT      COUNCIL     OF 
-L  STOURBRIDGE. 

The  above  Council  invite  Tenders  for  the  Erection 
of  a  Ferro-concrete  Bridge  (Mouchel  -  Hennebique 
system).  Plans  and  particulars  can  be  obtained 
from  the  undersigned,  and  Tenders  to  be  delivered 
not  later  than   Monday,  the  16th  instant. 

F.  WOODWARD, 

Surveyor. 
The  Town  Hall, 

Stourbridge. 

June  4,  1913.  (518) 

WILLENHALL      URBAN      DISTRICT 
COUNCIL. 
SEWAGE  OUTFALL  WORKS   MANAGER. 
The   above   Council  invite   applications  from   com- 
petent persons  for  the  position  of  Manager  at  their 
Sewage  Outfall  Works. 

Applicants  must  have  a  thorough  knowledge  of 
electrically-driven  elevators,  pumping  machinery, 
and  power-driven  distributors;  also  a  practical  ex- 
perience in  the  treatment  of  sewage  on  bacteriologi- 
cal lines,  and  the  general  management  and  cropping 
of  a  sewage  farm. 
Salary  £100  per  annum,  with  house  and  light. 
Age  not  to  exceed  45  years. 

Sealed  applications,  endorsed  "  Manager,"  together 
with  copies  of  three  recent  testimonials,  to  be  de- 
livered to  the  undersigned  not  Inter  than  Saturday, 
June  28th,  1913. 

List  of  duties  and  general  particulars  of  the 
appointment  may  be  had  from  Mr.  T.  Edgar  Fellows, 
Engineer  and  Surveyor  to  the  Council. 

Canvassing,  either  directly  or  indirectly,  will  dis- 
qualify. 

ROWLAND  TILDESLEY. 

Clerk  to  the  Council. 
Town  Hall, 

Willenhall. 

June  4,   1913.  (520) 

INDIAN  STUDENT  desires  practical  training 
with  Municipal  Surveyor  or  Engineer. — Particu- 
lars to  Box  1,255,  office  of  The  Surveyor,  24  Bride- 
lane,   Fleet-street,   E.C. 


■i     i    6    1913 


AND    COUNTY    ENGINEER. 
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MAIN   ROAD   MAINTENANCE   IN   SOUTHAMPTON. 

COUNTY  SURVEYOR'S   REPORT. 

The  year  ended  March  31,  1913,  being  the  first 
during  which  ;ill  the  main  roads  erf  the  county  of 
Southampton,  other  than  those  in  the  old  urban  dis- 
tricts Imv  been  maintained  under  the  direct 
management  of  the  county  council,  some  observa- 
tions as  to  the  steps  taken  and  the  progress  made 
in  bringing  the  new  system  into  operation  are  made 
by  the  county  surveyor.  Mr.  W.  J.  Taylor,  m.inst.c.e., 
in  bis   animal   report. 

The  four  divisional  surveyors  took  up  their  appoint- 
ments a  short  time  only  before  the  commencement 
ot  the  year;  they  had,  therefore,  little  opportunity 
of  making  themselves  acquainted  with  their  divi- 
sions, and  none  whatever  to  arrange  for  the  supply 
of    local    materials,    before    the    vear's    work    actually 

r menced.     They  had  consequently  to  take  up  their 

duties  under  circumstances  which  necessitated  work- 
ing al  high  pressure  for  a  considerable  period,  the 
organisation  of  the  work  had  to  he  pushed  on  with 
great  rapidity,  particularly  as  the  season  for  putting 
in  hand  the  surface  fairing  had  arrived,  and  the 
delay  in  appointment  handicapped  them  almost 
throughout  the  year. 

The  main  roads  were  divided  into  lengths  averag- 
ing nearly  5  miles,  and  a  lengthman  allotted  to  each. 
Some  of  these  roadmen  were  transferred  from  the 
employment  of  the  district  councils,  but  others  were 
engaged  as  rapidly  as  they  could  be  found  elsewhere, 
and  all  were  at  work  on  their  respective  sections  of 
road  early  in  the  year. 

During  the  year  the  number  of  lengthmen  was  in- 
creased to  130,  and  the  average  length  per  man  is 
now  4,',  miles.  Many  of  these  men  thoroughly  under- 
stand their  work,  hut  others  are  not  so  satisfactory, 
and  Mr.  Taylor  thinks  there  can  be  little  doubt  that 
it  will  be  much  to  the  advantage  of  the  roads  to 
devote  great  care  to  the  training  of  intelligent  men 
for  this  work.  "On  the  difficult  task  of  carrying 
ou1  minor  repairs,  and  in  the  repair  of  small  holes 
and  depre  dons,"  he  observes,  "much  of  the  suc- 
of  road  work  depends,  particularly  as  under 
modern  traffic  these  defects  occur  with  great 
rapidity." 

The  county  surveyor  mentions  that  a  commence- 
ment has  been  made  in  the  selection  of  suitable  men 
for  the  organisation  of  permanent  rolling  gangs, 
which  will  be.  as  far  as  possible,  constantly  em- 
ployed in  consolidating  material,  and  thereby  become 
more  expert  and  work  to  greater  effect  than  if  em- 
ployed for  most  of  the  year  on  other  and  less  im- 
portant duties. 

An  important  part  of  the  organisation  for  direct 
control  was  the  appointment  of  one  foreman  and 
two  sub-foremen  or  gangers  to  each  of  the  four  divi- 
sions. The  duties  of  these  foremen  are— under  the 
direction  of  the  divisional  surveyor— to  take  charge 
of  sub-divisions  containing  an  average  of  about  45 
miles  of  roads,  to  see  that  the  men  keep  time,  to 
travel  about,  and  to  work  with  and  instruct  the 
rolling  and  tarring  gangs  and  the  lengthmen.  and 
to  assist  in  checking  the  materials  used  and  work 
done. 

The  whole  organisation  is  now  getting  into  smooth 
working  order,  but  Mr.  Taylor  admits  that  mueh 
remains  to  be  done  to  perfect  it,  particularly  in  the 
selection  and  training  of  the  spreaders  and  length- 
men.  The  more  constant  attention  given  to  the 
roads  during  the  past  year  by  the  larger  number  of 
lengthmen  permanently  employed  upon  them  has 
resulted  in  an  improvement  of  the  surface  drainage; 
outlets  and  grips  have  been  more  frequently  opened, 
drains  and  gullies  have  been  kept  in  a  more  efficient 
state,  while  considerable  progress  has  been  made  in 
clearing  overgrown  wastes,  and  the  alignment  and 
widening  of  the  roads;  there  is,  nevertheless,  much 
work  of  this  kind  yet  to  be  done,  and  some  time 
must  necessarily  elapse  before  all  the  work  under 
these  heads  is  well  in  hand. 

SURFACE    TABBING. 

Good  progress  was  made  with  tarring  until  the  wet 
weather  set  in,  and  as  this  was  more  or  less  con- 
tinuous, the  work  was  not  quite  completed  until 
later  in  the  year. 

There  were  many  complaints  from  people  living 
by  the  side  of  the  roads  of  delay  in  applying  tar 
immediately  the  fine  weather  set  in;  it  was  thought 
that  directly  the  dust  began  to  blow  was  the  lime 
to   do   the   work,    but   as   the    tarring    has   not   been 


carried  out  as  a  dust  palliative,  the  work  was  not 
commenced  until  the  road  surfaces  were  dry  to  a 
sufficient  depth  to  ensure  penetration,  and  therefore 
protect  the  road.  "  Unless  this  precaution  be  taken," 
the  county  surveyor  observe.-,  "surface  tarring  from 
a  mad  maintenance  point  of  view  would  not  justify 
its  cost,  especially  with  the  increasing  prices  of  the 
material  used." 

No  tar  was  applied  to  roads  in  the  neighbourhood 
of  fish  streams  unless  steps  could  be  taken  to  inter- 
cept or  filter  the  storm  water  flowing  from  the  sur- 
faces -•>  treated.  The  numerous  soakage  bays  and 
rough  filters  which  were  constructed  in  such  places 
appeared  to  be  thoroughly  effective;  they  were  nearly 
all  constructed  with  the  co-operation  and  assistance 
of  the  adjoining  landowners  and  tenants,  and  no 
complaints  whatever  were  received  of  injury  to 
fisheries  or  cress  beds.  There  was,  on  the  other 
hand,  much  complaint  from  the  inhabitants  adjoin- 
ing some  portions  of  the  roads  which  could  not  he 
tarred  owing  to  its  being  found  impracticable  to 
take  the  precautions   just  referred   to. 

The  tar  was  applied  to  the  roads  principally  by 
brush  machines,  of  the  Weeks  and  Waithman  type; 
one  spraying  machine  was  also  used;  543,685  sq.yds 
were  dealt  with  by  the  council's  own  machines,  and 
the  remainder  of  the  work,  589,274  sq.  yds.,  was  do.ne 
by  contract,  the  county  council  supplying  the  tar, 
and  the  roadmen  in  their  employ  doing  the  sweeping. 

The  effects  of  the  tar  have  again  been  most  en- 
couraging, and  the  extent  to  which  the  road  surfaces 
have  been  preserved  by  it  is  stated  to  be  very 
marked,  although,  owing  to  the  continued  wet 
weather,  the  beneficial  effects  in  the  summer  were 
not  so  conspicuous.  The  waterproofing  effect  was 
sufficient  to  minimise  the  saturation  of  the  road 
crust  during  the  prolonged  period  of  wet  which  fol- 
lowed. 

The  cost  of  treating  the  1,137,959  sq.  yds.— equiva- 
lent to  121}  miles  of  road  16  ft.  in  width— is  given  in 
the  report  as  £5,671,  or  l'20d.  per  yard.  The  area 
covered  tier  10  gallons  of  tar  was  47"55  super,  yds. 


Owing  to  transport  difficulties  caused  by  the  great 
rise  in  freights  and  unusual  scarcity  of  shipping  and 
railway  trucks,  the  material  for  the  roads  for  many 
weeks  arrived  in  quite  inadequately  small  quanti- 
ties; in  October  the  position  was  so  serious  that  it 
was  necessary  to  relieve  one  contractor  of  orders 
placed  with  them,  to  the  extent  of  about  12.600  tons, 
and  to  distribute  it  among  other  contractors.  Even 
this  did  not  result  in  a  prompt  supply,  and  by  the 
end  of  December  56  per  cent  only  of  the  material 
authorised  for  use  on  the  roads  had  been  received. 

The  material  arrived  in  increasing  quantities 
toward  the  end  of  the  year,  and  its  consolidation 
was  accelerated  by  the  open  weather— there  was  no 
serious  hindrance  by  frost— so  that,  notwithstanding 
the  difficulties  of  supply,  by  the  end  of  the  year  all 
the  estimated  imported  material  had  been  received, 
and  about  96  per  cent  of  it  spread  and  consolidated 
on  the  roads,  twenty-six  rollers  being  employed  on 
the  work. 

Sixteen  miles  of  main  roads  were  improved  during 
the  year  by  surfacing  with  granite  in  place  of  gravel 
and  flint ;  19,646  tons  of  basalt  and  granite  were 
used  in  this  work  of  extension.  It  was  anticipated 
when  the  estimates  for  the  past  year  were  prepared 
that  more  imported  material  would  be  used  for  ex- 
tending the  improved  coats,  but,  owing  to  the  unusual 
wear  and  tear  previouslv^referred  to,  it  was  neces- 
sary to  divert  some  of  it  from  its  original  purpose 
for  repairing  "pot  holes"  and  resurfacing  old 
granite  coats.  Even  by  this  transfer  of  metal  il  was 
impossible  to  do  all  the  repairs  to  these  old  surfaces 
that  are  desirable,  and  much  of  it  must  be  dealt 
with  in  the  present  year. 

The  mileage  of  the  roads  tinder  various  kinds  of 
materials  is  now  approximately  as  follows:  Granite, 
basalt,  &c,  23631 ;  tar-macadam,  245;  flint,  183-1; 
gravel,   12033;    total  54219. 

ESTIMATES. 

The  estimated  cost  of  maintaining  and  improving 
the  roads  during  the  present  year  is  given  by  Mr. 
Taylor  as  £75,220,  as  compared  with  £65,250,  the 
approved  estimate  (including  a  supplementary  one 
for  tarring  of  £1,150)  for  the  work  during  the  pasl 
year,  an  increase  of  £9,970.  The  estimates  provide 
13,310  tons  for  the  surfacing  with  granite  in  place  of 
gravel   and   flint   on    10   miles  of   road. 

Mr.   Taylor   says   it   becomes  of  increasing   import- 
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ance  to  cover  up  the  flint  and  gravel  on  all  the 
principal  lines  of  communication,  at  the  earliesl 
possible  date,  as  with  growing  traffic  it  is  quite 
impossible  to  maintain  a  satisfactory  surface  with 
ili«'  local  materials,  which  are  so  rapidly  pulverised 
and  lost.  Referring  to  the  subject  of  tarred  mate- 
rial, he  remarks  that  while  it  cannot  be  said  thai 
tarred  material  is  more  economical  under  all  condi- 
tions, there  can  be  no  doubt  it  is  so  on  the  more 
heavily  trafficked  portions  of  the  main  roads,  and  in 
consequence  it  is  desirable  in  those  places  gradually 
tn  make  the  change. 

THE     PRICE     OF     TAR. 

The  county  surveyor  suggests  that  the  continued 
rise  in  the  price  of  refined  tar  makes  it 
-  iiy  to  consider  whether  its  exclusive  use 
cannot  with  safety  he  departed  from  in  some 
cases.  Experiments  with  dehydrated  tar  have 
already  been  sanctioned,  and  .some  has  been  ordered. 
Air.  Taylor  considers  there  is  no  reason  why  water- 
freed  tar  should  not  he  tried  on  roads  where  there 
i-  no  risk  of  pollution  of  streams  or  ponds;  such  a 
tar.  lie  thinks,  with  limited  percentage  of  free  carbon, 
should  give  satisfactory  results,  and  be  worth  using 
n  it  can  be  obtained  at  a  substantially  reduced  cost, 
as  compared  with  refined  tar.  He  adds  that  the 
matter  will  be  carefully  investigated  ami  later  on 
reported  upon. 

Mr.  Taylor  says  it  is  desirable  also  to  experiment, 
with  liquid  asphalts  as  a  surface  material,  as 
although  higher  in  first  cost,  these  may  prove  so 
much  more  durable  as  to  warrant  the  additional 
cost,  while  it  will  obviously  be  much  to  the  advantage 
of  road  improvement  if  the  road  authority  can  by 
these  means  reduce  the  quantity  of  refined  tar  re- 
quired. 

ANALYSIS     AND    DISTRIBUTION. 

In  order  to  avoid  the  delays  occasioned  by  waiting 
for  analyses  of  and  sometimes  replacing  condemned 
tar,  after  it  has  been  delivered  at  the  various 
stations  throughout  the  county,  an  entirely  fresh 
system  of  analysis  and  distribution  has  now  been 
adopted.  Containers  of  about  30,1100  gallons  at  the 
contractor's  works  are  tilled  with  distilled  tar,  which 
is  placed  under  seal  by  county  officials,  and  the 
contents  an-  analysed  by  the  county  medical  officer. 
It  the  tar  is  found  by  him  to  be  in  accordance  with 
the  specification  it  is  at  once  distributed  to  the 
various  points  on  tin-  main  roads  as  required.  The 
barrels  are  filled  from  the  sealed  containers  under 
the  supervision  of  an  inspector  employed  by  the 
county  council  for  that  purpose,  who  affixes  to  each 
barrel  a  certifying  label  that  it  is  filled  from  the 
sealed  tank,  so  that  none  bul  approved  tar  reaches 
the  road.  By  this  means  not  only  is  the  time  occu- 
pied by  analysing  a  large  number  of  samples  saved, 
but,  in  addition,  waste  of  time  on  the  road  bj  men 
and    horses    is    also    avoided. 


A  Road  Foreman  as  Magistrate.  \l  the  Lincoln 
City  Council  on  Tuesday,  upon  the  Highways  Con> 
inittee's  minutes,  Mr.  Milner  said  he  noticed  that 
.Mr.  S.  Hell,  their  road  foreman,  who  a  short  time 
ago  was  appointed  a  magistrate,  sat  on  the  magis- 
terial bench  last  Friday  for  about  Qve  hours.  The 
public  wanted  to  know  who  paid  him  for  that  time— 
whether  it  came  out  of  the  fines  imposed  on  de- 
fendants or  the  pockets  of  the  ratepayers.  Alderman 
Cottingham  said  he  LooketLupon  the  appointmenl  ae 
a  distinct  honour  to  the  working  men  connected  with 

irporation.  There  was  a.  tacit  understanding 
that    ,\h.     Bell     should     devote     certain     time    once    a. 

to    his    magisterial    work". 

Town-Planning  Schemes.— Replying  to  a  question 
in   the    House   of   Commons   on    Tuesday,    Mr.    John 
Hums    stated    that    the    Birmingham    (Quinton,    &c.) 
town-planning    scheme    had     been     finally    approved. 
Ea  '    Birmingham,    Rochdale, 
and  Ruislip-Northwood)  had  been  made  by  the  local 
authorities,   and   submitted   to  the   Local  Government 
Board   for  approval.     Many  other  .schemes  which   the 
had   authorised  to   be  prepared   were   now    in 
by   the  local    authorities  con- 
cerned.   The   Harrow  Council   have   given   notice   oi 
on    to    apply   to   the    Local   Governmenl 
Board    foi    sanction    to    prepare   a.    scheme   of   town- 
'     their    district,    and     in     parts    of    the 
adjoining  pari.-bes  in  the  Lxbridge  rural  and  Hendon 
rural  areas. 


TREES   IN    PUBLIC   STREETS. 


EXPERT'S    REPORT    TO    CAMBERWELL    BOROUGH   COUNCIL. 

Various  representations  have  lately  been  made  by 
ratepayers  and  others  to  the  Camberwell  Borough 
Council  with  respect  to  the  beauty  and  utility  on  one 
hand,  and  the  danger  to  passers-by  on  the  other,  of 
the  tiees  in  many  of  the  public  streets  of  the  borough. 
Recently  a  fatality  occurred  at  Dulwich  through  a 
falling  branch,  and  a  lady  passenger  on  the  top  deck 
of  a  motor  'bus  had  her  finger  smashed  as  the  result 
of  the  collision  of  the  vehicle  with  an  overhanging 
branch  in  the  Old  Kent-road.  In  the  circumstances, 
the  borough  engineer,  Mr.  William  Oxtoby, 
M.INST. C.E.,  has  caused  a.  survey  to  be  made  of  all 
the  trees  in  Camberwell  New-road  and  Old  Kent-road, 
and  in  view  of  the  number  requiring  to  be  removed 
he  has  submitted  a  report  on  the  subject  to  the 
borough  council.  In  addition,  the  Works  and  General 
Purposes  Committee  have  presented  a  report  in  which 
they  state  that  the  trees  have  been  examined  by  a 
well-known  expert  from  Kew  Gardens,  together  with 
Mr.  J.  Sinton  Christie,  the  council's  parks  and 
gardens  superintendent.  In  his  report  .Mr.  Christie 
says  that,  in  considering  the  obstruction  from  the 
traffic  point  of  view,  particular  attention  was  e.iven 
io  the  difficulties  in  the  matter  of  motor  omnibuses 
drav  in-  into  the  kerb.  He  proceeds  to  point  out  that 
in  every  case  in  the  two  roads  mentioned  the  obstruc- 
tion is  caused  by  the  stems  of  the  trees  and  not  by 
protruding  or  overhanging  branches.  "  11  is  a  known 
fact,"  he  remarks,  "that  the  angle  at  which  a  tree 
may  be  growing  will  vary  owing  to  the  extra  vigorous 
growth  of  t!ie  roots  on  one  side  or  the  other  forcing 
the  stem  over.  This  action  may  be  intermittent,  and 
occurs  in  the  case  of  old  trees  as  well  as  with  young 
ones,  'the  tact  that  a  tree  leans  over  may  not  always 
be  due  to   any   lessened   support  by  the   roots,   but  to 

a   partial  increase  in  growth  of  the   i    system.    In 

the  case  of  trees  growing  in  streets  there  is  usually  a 
tendency  for  them  to  lean  slightly  towards  the  road- 
way, due  to  the  growth  of  the  roots  under  Hie  footway 
and  forecourts  being  greater  than  under  the  road, 
where  the  depth  of  drainage  is  against  free  root  action 
near  the  sin  tact'.  This  variation  rnaj  only  be  a  matter 
of  a.  few  inches,  but  when  considered  in  relation  to 
the  traffic  problem  it  is  an  important  point.  Owing 
to  their  size  and  the  conditions  under  which  they  are 
growing  (which  are  quite  different  from  those  of  a  tree 
growing  in  a  park),  it  is  impossible  to  pull  the  stems 
over  wit  1 10  u  I  11  it  ting  a.  way  a  number  of  the  roofs,  which 
would  not  only  lessen  the  stability  of  the  trees,  but 
j  11  >.  iblv  kill  them,  and  further,  they  would  require 
to  have  permanent  stay  ropes  attached  to  them  to 
prevent    their   being   blown  over  during  a    wind." 

After  carefully  considering  the  whole  of  the  facts 
Air.  Christie  is  convinced  that  there  are  only  two  prac- 
tical ways  out  of  the  difficulty— (1)  to  widen  the  loot- 
ways  sufficient  to  give  a  clear  passage  for  vehicular 
traffic,  or  (2)  have  those  trees  removed   which   aie  a. 

source   of   dailgei    to   the   public 

The  expert,  in  his  report,  says  thai  he  is  vei;.  >\>- 
cidedly  of  opinion  that  the  frees  are  dangerous,  that 
if  allowed  Io  remain  they  will  become  more  so.  and 
that  if  he  had  to  deal  with  the  problem  he  would 
remove  all  the  trees  in  question,  and  either  replace 
them  with  young  trees  set  further  from  the  kerb,  or, 
if  tin,  were  not  practicable,  'jive  up  the  idea  of  trees 
in  such  places;  further,  that  the  safety  of  the  public 
should  not  be  sacrificed  or  risked  for  mere  appear 
ances,  and  that  trees  in  streets  or  roads  are  not  effec- 
tive unless  they  have  sufficient  space  lor  their  proper 
display.  He  further  .stales  that  on  inspection  he  is 
convinced  that,  as  the  trees  are  too  old  to  be  removed, 
and  loo  stiff  in  the  stein  to  be  drawn  back,  it  will  be 
necessary  either  to  remove  them  altogether  or  to  reset 
the  kerb  further  out  to  protect  them  from  vehicular 
traffic.  He  also  suggests  thai  in  future  planting  of 
trees  in  streets  where  the  trees  are  likely  to  interfere 
with  road  traffic  it  would  be  better  to  plant  them 
on  the  in.-ide  instead  of  the  outside  of  the  footpath. 
The  expert  further  states  that  he  has  seen  a  number 
of  the  trees  in  reference  to  which  complaints  were 
made  as  to  their  mutilation  a.  few  yeai  ago  and  that 
it  is  satisfactory  to  see  that  the  trees  have  quite  re- 
covered, and  aie  now  shapely  and  good  examples  of 
their  kind. 

The  committee  have  been  informed  by  (he  borough 
engineer  that  it  may  be  possible,  through  the  rectifica- 
tion of  the  pavements  in  the  Old  Kent-road,  to  save 
the  whole  of  the  trees  in  that  thoroughfare,  and  they 
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consider  that  the  question  of  the  trees  in  the  road 
should  be  adjourned  accordingly. 

Ai  the  meeting  of  the  council  on  Wednesday  it 
was  decided  that  all  dangerous  trees  in  the  two 
thoroughfares  should  be  removed,  and  to  plant  young 
trees  a1  a  Eurther  distance  from  the  kerb. 


A   LIVERPOOL  STREET  SUBSIDENCE. 


THE    CORPORATION'S    RESPONSItiSLITY. 

An  important  point  with  respect  to  the  responsi- 
bility of  the  local  authority  for  the  condition  of  the 
roads  arose  in  a  cage  heard  at  the  Liverpool  County 
Court  on  Monday,  when  the  Liverpool  Corporation 
were  sued  by  a  dock  labourer  and  professional  boxei 
named  William  Cook  in  respect  of  injuries  he  had 
received  in  Dunnett-street  on  November  29,  1912. 
Mr.  A.  Eyslop  Maxwell  (instructed  by  Mr.  G.  J. 
Lynske  I    for    the    plaintiff,    and    the    cor- 

I   ii  |,tion    were   i  mted   by  Mr.  Wooll  (instructed 

bj    Mr.  E.  K.  Pickmere,  town  clerk  of   Liverpool). 

Mr.    Maxwell    explained   (the    Liverpool    Po 

thai  his  client  is  a  professional  boxer,  who 
also  does  dock  labouring  work.  On  the  date 
about  5  p.m.,  having  finished  his  work,  and  while 
i>  oc  eding  along  Dunnett-street,  he  felt  the  i 
-r.c  way,  and  he  was  precipitated  into  a  hole.  He 
was  thrown  to  the  ground  unconscious,  and  was  re- 
moved in  ili"  ambulance  to  the  hospital,  where  he 
ned  I*-;  ii  week,  ["wo  witnesses  who  examined 
the  hole  would  state  that  it  was  of  a  sloping  cha- 
racter, about  1:2  in.  from  east  to  west,  20  in.  from 
north  to  south,  and  at  Hie  shallowest  part  it  was 
sin.  deep,  and  llin.  in  depth  at  the  deepest  part. 
Com  -I  proceeded  to  explain  that  if  merely  by  reason 
of  non-repair  of  the  highways  anyone  was  injured 
they  had  no  remedy  at  law,  because  thai  was  what 
was  called  nonfeasance;  but  if  a  road  had  I 
constructed  as  to  make  it  such  a  nuisance  thai  it 
.    aild  "i         c\    in  the  manner  which  had  hap 

in    Dun  and    if  the   jury   were    pin  on 

thai  had  construction  could  be  made  out,  and  thai 
I  under  notice  could  not  have  given  way 
unless  it  had  been  badly  constructed,  that  was  what 
the  law  di  cribed  as  misfeasance,  and  the  plain  ii 
would  be  entitled  to  receive  damages  at  the  bands 
of  the  jury.  Counsel  submitted  thai  the  present 
ci  e  was  one  of  misfeasance.  The  corporation  main 
tained  that  they  were  not  liable  because  Ihere  had 
been  no  misfeasance,  that  they  had  constructed  the 
road  properly,  and  that  the  accident  bad  been 
caused  by  ordinary  wear  and  tear. 

In  addition  to  losing  his  work  ai.  the  docks,  plain- 
tiff bad  been  prevented  from  fulfilling  certain  boxing 
engagements,  while  be  had  also  lost  fees  which  would 
otherwise  have  accrued  to  him  for  giving  tuition  in 
boxing.    He  claimed  altogether  £85. 

Evidence  was  called  bearing  out  counsel's  opening 
statement,  and  at  the  close  of  the  plaintiff's  case 

Air.  Wooll  submitted  that  there  no        e  to  go 

to  the  jury,   because  misfeasance  on  the  part 
orporation  had  not  been  established  by  the  plaintiff. 

His  Honour  held  that  there  was  no  ca  e  to  •  o  to 
the  jury,  and   non-suited  the  plaintiff. 


Nibbling  at  Town  Planning — Opening  the  pi 
ings  of  the  Greater  London  Town-planning  Confer- 
ence last  week,  Alderman  Thompson  said  there  were 
150  municipalities  nibbling  at  town-planning,  and 
a  great  number  of  them  had  got  to  the  position  of 
preparing  their  schemes.  In  thirty-three  cases  autho- 
rity had  been  given  by  the  Local  Government  Board 
for  preparing  town-planning  schemes.  There  were 
now  70,000  acres  of  land  included  in  schemes  which 
had  got  to  that  stage. 


ROM  SANITARY  INSTITUTE, 

ANNUAL    CONGRESS    AND    EXHIBITION,    EXETER. 

The  annual  congress  of  the  Royal  Sanitary  Insti- 
tute will  be  held  at  Exeter  from  July  7th— 12th  next, 
under  the  presidency  of  Earl  Fortescue,  k.c.b.,  Lord- 
Lieutenant  of  Devonshire.    The  order  of  proci 
will  be  found  set  out  in  our  issue  of  May  23rd. 

E.  White  Wallis, 

Secretary. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


Preiident—M.i.  R.  J.  Thomas,   m.inst.c.e., 
County   Surveyor,   Buckinghamshire. 


ROCHDALE    MEETINC. 

A  meeting  of  the  institution  is  to  be  held  in  the 
North-Western  District  at  the  Town  Hall,  Rochdale, 
on  Saturday,  June  14th. 

Programme. 
11    a.m.   -Reception    in    the    council    chamber   (main 
entrance  of  town  hall)  by  his  Worship   the 
Mayor,  Alderman  W.   Cunliffe,  j.p. 

Paper  by  Mr.  S.  S.  Piatt,  m.inst.c.e., 
borough  surveyor,  "On  Some  of  the  More 
Recent  Municipal  Works  of  Rochdale," 
which    will    be   taken    as   read. 

Drawings  and  progress  photographs  will 
lie  exhibited  in  adjoining  rooms,  showing 
the  works  described  and  intended  to  be 
in  pected. 

Inspect  the  town  hall  (described  fully  in 
Vol.  xxiii.  of  "Proceedings"  of  institution!. 

Inspect      tramway      centre,      formed      by 
covering  the  river  in   fe'rro-concrete. 
12.30   p.m.— Luncheon    (tickets  3s.    each). 
1.30  p.m.    Proceed  in  brakes  (Is.  Gd.  each)  to  inspect 
the    following    works— viz.,    Falinge    Park, 
branch   police   station,   tramway   depot  and 
offices,  ferro-concrete  bridges,  Mellor-street, 
sewage    disposal    works   extension    at    Roch 
Mills  (including  new  screening  and   raking 
arrangements,     electrical     pumping     plant. 
percolating    filters,    &c). 
1   p.m.   (about).— Afternoon   tea  at  Koch   Mills  House 
kindly  provided  by  the  Paving  and  Sewer- 
ing  Committee. 

Arrangements  will  be  made  for  a  brake. 
if  required,  to  leave  Roch  Mills  for  the 
Rochdale    Station    about    4.30    p.m. 

Notice. 
In   order  that  the  necessary   arrangements  may   be 
made,   members   must  give   notice  of  their   intention 
to    be    present     not   later   than    Monday    next,    when 
copy  of  the  papers  will  be  sent  in  due  course. 

A.  W.    Bradley,  m.inst.c.e., 

Hon.   District  Secretary. 
Borough  Surveyor, 

St.    Helens,   Lanes. 

ANNUAL  GENERAL  MEETINC   AND  TOWN  PLANNINC 
CONFERENCE,    CHEAT   YARMOUTH. 

(July  16thr-19th.) 

Wednesday,  July  16th . — Morning :  General  business 
of  the  institution;  presidential  address  and  presenta- 
tion of  premiums;  adjournment  for  lunch.    Aftern : 

Conference  on  Housing  and  Town  Planning  Act. 

Thursday,  July  17th. — Morning:  (a)  Papers  on  road 
matters;  (6)  conference  (continued);  adjournment  for 
lunch,  given  by  mayor  and  corporation  to  members 
of  the  institution  and  delegates  to  the  conference. 
Afternoon:  (a)  Papers  on  road  matters  (continued); 
(b)  conference  continued  and  concluded.  Evening: 
Annual  Dinner. 

Friday,  July  18th.  —Morning ;  Papers  on  road 
matters  and  subjects  of  general  interest.  Afternoon  : 
Trip  to  waterworks  at  Ormesby  Broad. 

Saturday.  July  19th.— Morning  and  afternoon:  Trip 
by  rail  and  steam  launches  over  some  of  the  rivers 
and  broads  of  Norfolk. 

The  following  is  a  preliminary  list  of  the  papers 
to  be  read  and  discussed  at  the  Town  Planning  Con- 
ference: — 

"Town  Design  in  Practice,"  by  J.  E.  Wilkes,  town 
planning  engineer,  Dunfermline. 

"Legal  Aspects  of  Town  Planning,"  by  J.  L.  Jack, 
town  clerk,  Dunfermline. 

"Description  of  Birmingham  Schemes,"  by  H.  E. 
Stilgoe,  city  engineer,  Birmingham. 

"  Early  Examples  of  Town  Planning  in  the  City  of 
Edinburgh,"  by  A.  H.  Campbell,  city  engineer.  Edin- 
burgh. 

"Cities  Beautiful  by  the  Sea,"  by  J.  S.  Brodie 
borough  engineer,  Blackpool. 
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"  The  Small  Dwellings  Acquisition  Act,  1899,"  by 
J.  L.  Redfern.  borough  engineer,  Gillingham. 

"The  Housing  Question  and  its  Solution,"  by  Reg. 
Hi  own,  surveyor  to  the  urban  district  council.  South  all. 

"Factors  Causing  Bad  Housing,"  by  G.  B.  Hartfree, 
surveyor  to  the  urban  district  council,  Alton. 

"  Description  of  Town  Planning  Schemes  and 
Housing  in  Sheffield,"  by  C.  F.  W'ike.  city  surveyor, 
Sheffield. 

"A  Description  of  the  Ruislip-Northwood  Town 
Planning  Scheme,"  by  W.  Louis  Carr,  surveyor  to  the 
urban  district  council,  Euislip-Northwood. 

The  delegates  to  the  conference  will  be  welcomed 
by  the  mayor  and  corporation  of  Great  Yarmouth, 
and  entertained  to  luncheon  by  kind  invitation  of  the 
mayor  and  corporation. 

An  important  exhibition  of  plans  of  town  planning 
schemes,  kindly  lent  by  authorities  in  various  parts 
Lit  the  kingdom,  will  be  available  during  the  meeting. 

Jn  the  course  of  a  circular  letter,  from  which  we 
have  extracted  the  above  particulars,  Mr.  Thos.  Cole, 
the  secretary  of  the  institution,  remarks  that  the  two 
previous  conferences  proved  so  successful,  and  the 
papers  and  discussions  of  such  value  in  the  elucida- 
tion of  the  problem  of  housing  and  town  planning, 
that  it  is  hoped  full  advantage  will  be  taken  by  autho- 
rities of  the  sanction  granted  by  the  Local  Govern- 
ment Board  for  the  payment  of  expenses  of  delegates. 
The  board  have  had  under  consideration  the  question 
of  sanctioning  expenditure  by  local  authority 
respect  of  the  attendance  of  delegates  at  conferences 
on  this  subject  during  the  present  year,  and  in  con- 
nection with  certain  conferences  proposed  to  be  con- 
vened at  various  centres  during  the  year  by  the 
National  Housing  and  Town  Planning  Council,  to  con- 
sider details  in  the  administration  of  the  Housing, 
Town  Planning,  &c,  Act,  1909,  the  board  have  inti- 
mated that  they  will  entertain  applications  from  local 
authorities  under  the  Act,  whose  accounts  are  subject 
to  audit  by  the  district  auditors,  for  sanction  to  the 
payment  of  the  reasonable  expenses  of  the  attendance 
at  one  of  these  conferences  of  not  more  than  two  repre- 
sentatives, including  the  surveyor  or  other  officer 
concerned  with  the  working  of  the  Act.  The  board 
have  intimated,  however,  that  they  would  not  feel 
justified  in  sanctioning  expenditure  in  connection 
with  the  representation  of  a  local  authority  at  more 
than  one  conference  of  the  kind  this  year,  and  that 
it  must  be  understood  that  the  conference  selected  in 
each  case  should  be  that  at  the  centre  most  conve- 
niently reached  from  the  district  of  the  particular 
local  authority.  The  board  are  of  opinion  that  they 
could  not  properly  sanction  expenditure  by  local 
authorities  generally  in  sending  delegates  to  the  con- 
ference at  Great  Yarmouth.  If,  however,  any  local 
authority,  under  the  Act  of  1909,  to  whom  the  Local 
Authorities  (Expenses)  Act,  1887,  applies,  should  prefer 
to  send  one  or  two  delegates  to  this  conference,  the 
board  would  be  prepared,  as  in  the  case  of  a  con- 
ference convened  by  the  National  Housing  and  Town 
Planning  Council,  and  subject  to  the  conditions  above 
indicated,  to  consider  applications  for  sanction  to  the 
payment  of  reasonable  expenses  in  the  matter. 

LEEK    MEETING:    ALTERATION    OF   DATE. 

A  meeting  of  the  institution  in  the  West-Midland 
District  will  be  held  at  Leek  on  July  5th  (Saturday). 

Thomas  Cole, 
92  Victoria-street,   S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President — Mr.    Frank   Latham,    m.inst.c.e.i.,    f.s.e., 
Borough   Engineer   and   Surveyor,   Penzance. 


A  meeting  of  the  North-Western  Distiict  of  the  in- 
stitution will  be  held  at  Wellington  (Salop)  on 
Saturday,  June  21st. 

Programme. 
1.30  p.m.— Meet  at   Council   Chamber,  Walker-street, 
Wellington. 

2  p.m.— Inspect    fire    station,  public    baths,   Librars 

market,  gasworks,  water  pumping  station, 
Cottage   Hospital   and  recreation   ground. 

3  p.m.-  Drive  to  sewage  disposal  works,  impounding 

reservoir  and  water  nitration  works  at  the 
famous  Wrekin.  Brake  tickets,  2s.  6d.  per 
bead. 


6  p.m. — Members  and  friends  will  be  entertained  to 
tea  by  John  Bayley,  Esq.,  c.c,  principal  of 
Wellington  College,  at  the  college. 
Members  residing  in  the  southern  portions  of  this 
district  are  earnestly  requested  to  make  every  effort 
to  attend,  together  with  their  friends  (ladies  or  gentle- 
men).   AIL   who   intend  to  be  present  are    asked    to 
notify    Mr.   Riley,    Surveyor's    Office,    Walker-street, 
Wellington,  as  early  as  possible  (and  not  later  than 
the  14th  June)  to  enable  him  to  make  arrangements 
for  conveyances,  &c. 

J.  W.  Gleave, 
"  Brantwood,"  Hon.  District  Secretary. 

Coomassie-street, 

Heywood.  . 

May  27,  1913. 

COUNCIL    MEETINGS. 

The  following  council  meetings  have  been  arranged: 
June  25th,  London ;  July  30th,  London. 

B.   Wl'AND, 

Secretary. 
39  Victoria-street,  S.W. 
May  1,  1913. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisements  received  up  to  4,30  p.m.  on 
Thursdays  will  be  inserted  In  ths  fcllowing;  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
tha.ll  reach  The  Subveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  adverHnements 
may,  in  oases  of  emergency  only,  be  telephoned  (No.  1359  Holborn), 
subject  to  later  confirmation  by  letter. 


CORRESPONDENCE  CLERK.— June  7th.— Wood 
Green  Urban  District  Council.  £65  per  annum. — 
Mr.  W.  C.  Harding,  clerk. 

TEMPORARY  ENGINEERING  ASSISTANT.— 
June  7th.— Wood  Green  Urban  District  Council. 
£2  2s.  per  week.— Mr.  W.  C.  Harding,  clerk. 

GENERAL  SURVEYING  AND  ENGINEERING 
ASSISTANT.— June  9th.— Corporation  of  Lancaster. 
£120  per  annum. — Mr.  Arthur  G.  Bradshaw,  borough 
surveyor  and  water  engineer. 

JUNIOR  SURVEYING  ASSISTANT.— June  10th.— 
Worcestershire  County  Council.  £75  per  annum. — 
Mr.  S    Thornely,  clerk,  Shire  Hall,  Worcester. 

SURVEYOR'S  ACCOUNT  CLERK.— June  11th.— 
East  Suffolk  County  Council.  £90— £120.— Mr.  W. 
Jervis,  county  road  surveyor,  County  Hall,  Ipswich. 

BUILDING  INSPECTOR.— June  14th.— Corporation 
of  Stafford.  45s.  a  week.— Mr.  W.  Plant,  borough 
engineer. 

CLERK  OF  WORKS.— June  23rd.— Carnarvonshire 
Joint  Standing  Committee.  £2  10s.  per  week. — Mr. 
A.  Bodvel-Roberts,  clerk  of  the  peace,   Carnarvon. 

ASSISTANT  VALUER  AND  SURVEYOR.— June 
30th.— Calcutta  Improvement  Trust.  600—800  rupees 
per  month.— Mr.  C.  H.  Bompas,  chairman,  5  Clive- 
street,  Calcutta. 

CITY  SURVEYOR'S  DEPUTY  (ENGINEERING 
DEPARTMENT).— June  30th.— Corporation  of  Man- 
chester. £750  per  annum. — City  Surveyor,  Town 
Hall. 

CITY  SURVEYOR'S  DEPUTY  (SURVEYING 
DEPARTMENT).— June  30th.— Corporation  of  Man- 
chester. £750  per  annum. — City  Surveyor,  Town 
Hall. 

TECHNICAL  (SANITARY)  INSPECTOR.— October 
1st. — Municipality  of  Alexandria.— The  Director- 
General  of  the  Municipality. 

ASSISTANT  SECRETARY.— For  the  Road  Board. 
£500  a  year.— The  Road  Board,  28  Broadway,  West- 
minster. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  In  the  following  day's  fsoue,  but  those 
resvonsible  for  their  despatch  are  recommended  to  arrange  that  they 
tha.ll  reach  Thk  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  oases  of  emergency  only,  be  telephoned  (No.  1359  Jlolborn), 
\ubject  to  later  confirmation  by  letter. 


NEWCASTLE-UPON-TYNE.— June  19th.— Designs 
for  laying  out  a  portion  of  the  Walker  estate,  for  the 
corporation.  Premiums,  £50,  £30  and  £20.— The 
Town  Clerk. 

LIVERPOOL.— July  24th.— Designs  for  a  sana- 
torium of  250  beds.  Premiums,  150,  100  and  50  guineas. 
—Mr.  Edward  R.  Pickmere,  town  clerk. 


Junk  ii.   L91< 


AND    COUNTY    ENGINEER. 
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CHEPPING  WYCOMBE.— September  1st.— Designs 
for  town-planning  the  borough  and  an  area  imme- 
diately adjoining.  Premiums,  £25,  £10  and  £5. — 
Mr.  T.  J.  Eushbrooke,  borough  surveyor,  High 
Wvcombe. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  Inserted  In  the  following:  day's  issue,  but  those 
renonsible  for  their  despatch  are  recommended  to  arrange  that  the) 
shall  reach  Thk  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  Litt  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Molborn), 
subject  to  later  confirmation  by  letter. 


Buildings. 

TRUEO. — June  9th. — For  the  construction  of  a 
reservoir,  for  the  rural  district  council. — Mr.  Coulter 
Hancock,  clerk. 

STOCKPOET.— June  9th.— For  the  erection  of  a 
wooden  store  and  painting  shop,  for  the  Tramways 
Committee. — Mr.   J.    Atkinson,    borough    surveyor. 

KENT.— June  9th.— For  the  supply  of  standard 
portable  shelters  for  open-air  treatment,  for  the 
county  council.— County  Medical  Officer  of  Health, 
Mill-street  Chambers,  Maidstone. 

WELLJNGBOEOUGH.— June  9th.— For  the  con- 
struction of  a  reinforced  concrete  bandstand,  for  the 
urban  district  council.  —  Mr.  E.  Young  Harrison, 
engineer  and  surveyor. 

ABERDEEN.— June  9th.— For  the  extension  of  the 
fish  market,  for  the  corporation. — Mr.  W.  Dyack, 
burgh  surveyor. 

GLAMOEGAN.— June  9th.— For  alterations  and 
additions  to  police  stations,  for  the  Standing  Joint 
Committee. — County   Council   Offices,   Cardiff. 

MANCHESTER.— June  9th.— For  the  erection  of  a 
steam  roller  shed  and  stand,  for  the  corporation. — 
City  Architect. 

GLASGOW.— June  9th.— For  alterations  to  Dixon 
Hall,  and  erection  of  a  boiler-house,  for  the  corpora- 
tion.— Mr.  J.  Lindsay,  town  clerk. 

BARNES. — June  10th. — For  the  erection  of  twenty- 
eight  cottages,  for  the  urban  district  council. — Mr. 
G.  Bruce  Tomes,  survevor,  Council  House,  High- 
street,  Mortlake,  S.W. 

GOOLE. — June  11th. — For  the  erection  of  a  com- 
bined convenience  and  shelter  and  workshops,  for 
the  urban  district  council. — The  Surveyor. 

WINOHESTEE.  —  June  11th.  —  For  repairs  to 
schools,  for  the  corporation. — City  Surveyor. 

CARSHALTON.— June  11th.— For  the  construction 
of  brick  walls  (piers  and  panels),  wrought-iron  fenc- 
ing and  iron  gates,  and  oak  and  Jarrah  park  pale 
fencing,  for  the  urban  district  council.  — Mr.  W. 
Willis  Gale,  surveyor. 

WINCHCOMB.— June  13th.— For  the  construction 
of  a  concrete  reservoir,  and  laying  mains,  sluice 
valves,  and  other  works,  for  the  rural  district  council. 
— Messrs.  Phillott  &  George,  engineers,  31  Promenade, 
Cheltenham. 

NEWTON  ABBOT.— June  14th.— For  the  recon- 
struction of  Penn  Inn  Bridge,  for  the  urban  district 
council. — Mr.  Coleridge  D.   White,   surveyor. 

WALLASEY.— June  14th.— For  the  erection  of  a 
pavilion,  for  the  corporation. — Mr.  W.  H.  Travers, 
borough  engineer  and  surveyor. 

WEDNESBURY.— June  14th.— For  works  and  reno- 
vations at  town  hall,  for  the  corporation. — Mr.  E.  M. 
Scott,  borough   surveyor. 

MILFOED  (Co.  Donegal).  — June  14th.  — For  the 
erection  of  forty-nine  labourers'  cottages,  for  the 
rural  district  council. — Mr.  S.  Watters,  clerk. 

DOVER. — June  16th. — For  the  erection  of  a  public 
convenience,  for  the  corporation. — Mr.  W.  C.  Hawke, 
borough  engineer. 

WEST  RIDING.— June  16th.— For  erecting  new 
constabulary  headquarters,  for  the  Standing  Com- 
mittee.— Mr.  Percy  O.  Platts,  acting  West  Riding 
architect,  County  Hall,   Wakefield. 

MANCHESTER.— June  18th.— For  the  extension  of 
the  School  of  Art,  for  the  corporation. — Accountant, 
Education  Offices,   Deansgate. 

WILTS.— June  18th.— For  repairs  to  a  school,  for 
the  county  council.— County  Surveyor,   Trowbridge. 

HEBDEN  BRIDGE.— June  19th.— For  the  erection 
of  new  stables,  for  the  urban  district  council.— Mr. 
T.  Waddingham,  engineer  and  surveyor. 


LANCASHIRE.— June  20th.— For  the  erection  of 
school,  for  the  Education  Committee.— Mr.  H.  Littler 
architect,  16  Ribblesdale-place,   Preston. 

RHONDDA.-June  20th.— For  the  erection  of  a 
school,  for  the  urban  district  council. — Mr.  J.  Rees, 
architect,  Hillside  Cottage,  Pentre. 

NORTHUMBERLAND.— June  20th.— For  altera- 
tions to  a  council  school,  for  the  Education  Com- 
mittee.—Mr.  C.  Williams,  secretary,  The  Moothall, 
Newcastle-on-Tyne. 

HARROW-ON-THE-HILL.— June  21st.— For  the 
erection  of  two  cottages,  stables,  and  stores,  and 
additions  to  hospital,  for  the  urban  district  council. 
— Mr.  J.  P.  Bennetts,  engineer  and  surveyor. 

WEST  RIDING.— June  23rd.— For  the  widening  (in 
masonry)  of  Cottingley  Bridge,  for  the  Highways 
Committee.— Mr.  F.  G.  Carpenter,  West  Riding  sur- 
veyor, County  Hall,  Wakefield. 

TOTTENHAM.— June  23rd.— For  redecoration  of 
schools,  for  the  Education  Committee.— Mr.  W.  H. 
Prescott,   surveyor. 

SOUTHAMPTON.— June  23rd.— For  reconstructing 
a  warehouse,  for  the  Harbour  Board.— Mr.  J.  E. 
Pailthorpe,  clerk,  Town  Quay. 

CARDIGAN.— June  23rd.— For  the  construction 
and  extension  of  waterworks,  consisting  of  mains, 
valves,  hydrants,  and  supplemental  reservoir,  for 
the  corporation.— Mr.  D.  Morgan  Jones,  town  clerk. 

WEST  SUSSEX.— June  23rd.— For  the  erection  of 
an  infants'  school,  for  the  Joint  Education  Com- 
mittee.— Mr.  H.  P.  Roberts,  county  education  archi- 
tect,  Thurlow   House,    High-street,    Worthing. 

FARNHAM.— June  24th.— For  the  erection  of  five 
cottages,  for  the  urban  district  council. — The  Sur- 
veyor. 

HERTS.— June  27th.— For  the  construction  of  a 
bridge,  for  the  county  council. — Mr.  Urban  A.  Smith, 
Hatfield. 

HERTFORDSHIRE.— June  27th.— For  the  construc- 
tion of  a  new  bridge  over  the  Stort  Navigation  at 
Bishops  Stortford,  for  the  county  council.  —  Mr. 
Urban  A.  Smith,  county  surveyor,  Hatfield. 

HERTFORDSHIRE.— June  27th.— For  the  construc- 
tion of  a  new  bridge  over  the  Stort  Navigation  at  Saw- 
bridgeworth,  for  the  county  council. — Mr.  Urban  A. 
Smith,  county  surveyor,  Hatfield. 

Iron  and  Steel. 

IENBY.— June  11th.— For  the  supply  and  delivery 
of  1,500  ft.  of  cast-iron  pipes  of  48-in.  diameter,  and 
922  ft.  of  9-in.  diameter,  also  certain  special  castings, 
for  the  corporation. — -Mr.  G.  Lort  Stokes,  town  clerk. 

ASHTON-UNDER-LYNE.— June  11th.  —  For  the 
supply  of  cast-iron  pipes,  special  castings,  bolts, 
nuts,  and  washers,  for  the  Waterworks  Joint  Com- 
mittee.—Mr.  F.  J.  Dixon,  water  engineer. 

TENBY.— June  11th. — For  the  supply  of  cast-iron 
pipes,  for  the  corporation. — Mr.  T.  J.  Moss-Flower. 
civil    engineer,   28   Victoria-street,    Westminster. 

MERTHYR. — June  14th. — For  laying  and  jointing 
water  mains,  for  the  corporation. — Mr.  T.  A.  Rees, 
town  clerk. 

TEDDINGTON.— June  16th.— For  the  supply  and 
erection  of  pumping  machinery,  auxiliary  plant,  and 
pipework,  at  the  sewage  disposal  works,  for  the  urban 
district  council.— Mr.  Marshall  Hainsworth,  sur- 
veyor. 

WALTON-LE-DALE.— June  16th.— For  sinking  well 
head  and  borehole,  and  supplying  borehole  pump  and 
shafting,  for  the  urban  district  council. — Mr.  G.  J. 
Gibbs,  7  Lune-street,  Preston. 

SUTTON  (Surrey).— June  18th.— For  the  supply  of 
a  new  double  vertical  fire  engine,  for  the  urban  dis- 
trict council. — Mr.  Hedley  Grieves,  surveyor,  Muni- 
cipal Offices. 

Roads. 

WANDSWORTH.— June  9th.— For  making  up  and 
paving  part  of  Wimbledon  Park-road,  for  the  borough 
council. — Mr.  Edward  J.  Ellis,  deputy  town  clerk. 

CREWE. — June  9th. — For  making  up  several  back 
passages,  for  the  corporation. — Mr.  G.  Eaton  Shore, 
borough  surveyor. 

WALLSEND.— June  9th.— For  kerbing,  flagging, 
and  tar-macadamising,  for  the  corporation.— Mr.  <;. 
Hollings,  borough  surveyor. 
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BARNES. — June  10th. — For  paving  the  carriageway 
of  Sheen-lane  from  High-street  to  Upper  Richmond- 
road  with  creosoted  deal  blocks  laid  on  a  concrete 
foundation,  for  the  urban  district  council. — Mr.  G. 
Bruce  Tomes,  surveyor,  Council  House,  High-street, 
Mortlake,  S.W. 

TOTTENHAM.— June  10th.— For  repairing  tar  and 
asphalt  paving,  for  the  urban  district  council. — Mr. 
W.   H.   Prescott.   engineer. 

BILLINGE.  June  10th.-  -Foi  the  supply  of  granite- 
macadam,  kerbs,  and  setts,  for  the  urban  district 
council.— The  Surveyor. 

CAERPHILLY.— June  loth.— For  paving,  channel- 
ling, kerbing,  sewering,  and  forming,  for  the  urban 
district  council.— Mr.  A.  0.  Harpur,  surveyor. 

ENFIELD.— June    nth.— For    the    supply    of    4,000 

tons  of  1  i - i l i .  hand-broken  Clee  Hill.  Dhu,  or  best 
blue  Guernsey  granite,  for  the  urban  district  council. 
-Mr.   T.  W.  Scott,  clerk. 

ENFIELD. — June  11th. — For  making  up  two  streets 
and  part  of  a,  third  street,  for  the  urban  district 
council.— Mr.  T.  W.  Scott,  clerk. 

OHEADLE.— June  11th.— For  draining,  levelling. 
metalling,  and  asphalting,  for  the  urban  district 
council. — Mr.  E.  Sykes,  surveyor. 

SMALLTHORNE.— June  11th.— For  works  in  Cross- 
street,  for  the  urban  district  council.— The  Surveyor. 

ATHERTON.— June  Llth.— Tenders  invited  For  the 
purchase  of  tar.— Mr.  W.  Garnett,  clerk. 

OLDHAM.— June  12th. —  For  paving  and  sewering 
several  streets,  for  the  corporation. — Mr.  J.  H.  Halls- 
worth,  town  clerk. 

MACCLESFIELD,  .lime  14th. —Tenders  invited 
for  the  purchase  of  tar.— Mr.  F.  R.  Oldfield,  town 
clerk. 

STAINES  -June     14th. — For    making    up,    paving, 

and   surface  draining,  for  the  urban   district  c ii] 

— Mr.  E.  J.  Barrett,  engineer  and  surveyor. 

CROYDON.— June  14th.— For  tar  paving  and  tar 
dressing  playgrounds,  for  the  Education  Committee. 
—Mr-  James  Smyth,  clerk.  Education  Offices, 
Katherine-street. 

WILLITON.  -June  14th.— For  the  hire  of  steam 
roller,  for  the  rural  district  council.  -Mr.  F.  Risdon, 
clerk. 

II  \i:K()VMiX-THE-HlLL.--June      14th— For      the 

supply    of    broken     granite,    granite    ehippings,    and 

M-paving,   for  the  urban   district  council. 

Mr.  J.  P.  Bennetts,   surveyor. 

WAKEFIELD.— June     llth.— For     the     supply    of 

broken    granite,    broken    whinstone,    broken    furnace 

lag,  and  team   Labour,  for  the  rural  district  council. 

—Mr.    Frank  "  Massie,    Tetley     House.    tT     Kirkgate, 

Wake 

HASTINGS,  lime  14th.— For  work  of  road  roll- 
ing, for  the  rural  district  council.— Mr.  A.  R. 
[nskipp,  clerk. 

HEBDEN     BRIDGE.     June    16th.— For    the    recon- 
Eor  the  urban  district  council. 
ineer  and   surveyor. 

REIGATE-  June  16th.— For  the  construction  of  new 

.'I!       and    surface-water    culvert   with 

inn.  -  borough  Surveyor. 

SHEFFIELD..— June     16th.  — For     asphalting     at 
Education    Committee.-  City   Archi- 

DINGTON.    .lime    16th.     For    road    works    in 
i    Hi.,   urban   di  tricl    cum  i|  -  Mr. 
I     Hainswort]       in    eyor. 

tLKLEY.     :  For  making  up  two  streets, 

ior  the   urban   district  council.— The  Surveyor. 

LEWES.— June  20th.— For  scarifying  and  steam 
rolling,  for  the  corporation.— Mr.  Montague  S.  Blaker, 
town  clerk. 

i  NGHAM.    June  25th  -  For  [ixing   Not 
i  pa     ng  and 
corpoi     ion        [i     C.  W.    Marks, 

HER!  (ruction  of  Tarmac  or  tarred 

ancil.-  ( lounty  Sui 
eld. 

Sanitary. 

WI.VU.--oi;.    .)>,  For  works  ol   di     ■ 

'he  rui  i.    Mr.  .i.   B.  Gale, 

GHtLL.     June  9th. -For  the  removal  of  ashes, 
for  the  urban  district  council.— Mr.  T.  Spencer,  clerk. 


MIDDLESBROUGH.— July  9th.— For  the  construc- 
tion of  about  1,100  lin.  yds.  of  7-ft.  and  6-ft.  diameter 
brick  culvert,  with  manholes,  junctions  and  other 
chambers,  also  the  erection  of  pumping  station  and 
engine  house,  for  the  corporation.— Mr.  S.  E.  Burgess, 
borough  engineer. 

blbMINGHAM.— June  10th.— For  the  construction 
of  about  1%  acres  of  bacteria  beds  with  upwards  of 
14,000  cub.  yds.  of  medium,  and  other  appurtenant 
works,  for  the  District  Drainage  Board. — Mr.  John  D. 
Watson,  engineer,  Tyburn',  Birmingham. 

BLAYDON.— June  10th.— For  the  removal  of  refuse, 
for  the  urban  district  council. — Mr.  R.  Biggins,  sani- 
tary inspector,  Blaydon-on-Tyne. 

RIPLEY.  —  June  10th.  —  For  the  construction  of 
sewage  disposal  works,  for  the  urban  district  council. — 
dr.  G.  W.  Bird,  surveyor. 

ULYEKSTON.-June  llth.— For  the  construction  of 
sewers  and  manholes,  for  the  rural  district  council. 
-The  Engineer,  Town  Hall. 

CHORLEY  WOOD.  — June  llth.  — For  work  of 
scavenging,  for  the  urban  district  council. — Mr.  J. 
Robinson*  inspector,  9  Market-street,  Watford. 

DURHAM.— June  llth.— For  laying  pipe  sewers  and 
constructing  manholes  and  sewage  tanks,  for  the  rural 
district  council.— Mr.  G.  Gregson,  surveyor, 38  Saddler- 
street,  Durham. 

LAMBETH.— June  12th.— For  the  erection  of  an 
i:  ii  rground  convenience,  for  the  borough  council.— 
Mr.  II.  Edwards,  borough  engineer. 

LISTOWEL  (co.  Kerry).— June  19th.— For  construc- 
ting main  sewer,  for  the  rural  district  council.— Mr. 
M.  O'Connell,  clerk,  Union  Offices. 

SOUTH  SHIELDS.— June  19th.— For  the  erection  of 
:i   public  convenience  and  shelter,  for  the  corporation. 

Mr.  Leslie  Roseveare,  borough  engineer  and  sur- 
veyor. 

WHITTINGTON  AND  NEWBOLD.-June  30th.— 
For  the  construction  of  1,600  yds.  of  12-in.,  15-in.  and 
18-in.  earthenware  pipe  sewers,  with  manholes,  tanks, 
filters,  engine  and  pump  house,  machinery,  and  other 
works,  lor  the  urban  district  council. — Mr.  Bathgate 
Comb,  surveyor,  St.  John's-road,  Whittington  Moor, 
i  'iiesterfield. 

NORTH  BROMSGROVE.— June  30th.— For  the  con- 
struction of  1,000  yds.  of  6-in.,  7-in.  and  9-in.  diameter 
stoneware  pipe  sewers,  manholes,  overflow  chamber, 
ventilating  columns,  and  other  works,  for  the  urban 
district  council.— Mr.  Francis  T.  Leven,  clerk. 

MOUGHTON-LE-SPRING.— July  1st.— For  scaveng- 
ing work,  for  the  rural  district  council. — Mr.  R.  B. 
Marley,  clerk. 

MADRAS.— September  9th.— For  the  supply  and  de- 
livery of  English  stoneware  pipes  and  specials,  vary- 
ing from  4  in.  to  21  in.  internal  diameter,  and  aggre- 
gating a  total  length  of  about  143  miles,  for  the  cor- 
poration.— Messrs.  James  Mansergh  &  Sons,  agents. 
5  Victoria-street,  Westminster,  S.W. 

HEMSWORTH.— No  date.— For  improvements  at 
the  sewage  disposal  works,  including  the  construction 
of'  a  filter,  for  the  rural  district  council.— Mr.  John 
Scholefield,  clerk. 

Stores. 

ASHTON-IN-MAKERFIELD.— June    7th.— For    the 

ipp];  of.  road  ami  sanitary  materials,  gas  meters  and 
galvanised  steam  tubes  and  fittings,  for  the  urban 
district   council.— Mr.    Albert   Sykes,   clerk. 

II EY WOOD.— June  9th.— For  stores,  for  the  Elec- 
tricity Committee.— Chairman  of  the  Committee. 

CLACTON.— June  llth.— For  the  supply  of  oils, 
cotton  waste,  gas  meters,  bitumen,  electrical  fittings, 
mantles,  cement  and  ballast,  for  the  urban  dis- 
tricl  council.— Mr.  G.  T.  Lewis,  clerk. 

KEIGHLEY.— June  30th.— For  the  supply  of  iron- 
mongery, iron  castings,  pitch,  oil,  broken  limestone, 
earthenware  pipes,  and  cement,  for  the  cor- 
poration.—Borough   Engin  ■  • 

Miscellaneous. 

i     BURGH      June     llth.     For     the     supply     of 
8,000   tons   of    clean   Arran    sand    for    filters,    for  the 
iiii  tee        Mr.  -W.   Boyd,   clerk,    12   St.   Giles- 
street,  Edinburgh. 

CHEPPING  WYCOMBE.-July  8th.— For  a  supplj 
of  be  f  anthracite  coal,  for  the  corporation.  Mr.  T.  J. 
I  .ii   hbrooke,  water  engineer. 
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TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 


The  Editor  invites  the  c( 
to    making    the    information' 
aocuratt  us  i-ossibls. 


«f  Surveyor  readers  with  a  tiieu 
rider    t/n.s    head    a*    complete  and 


'  Accepted. 


t  Recommended  for  acceptance. 


GUILDFORD.— Accepted  for  the  supply  of  granite,  for  the 
rural    district   council. — Mr.    J.    Anstee,   surveyor : — 

Per  ton. 
s.     d. 
British    Macadams,    Limited,    Cannon-street,    E.C. 

(for  Penmaenmawr  granite)  16    4 

London   Granite    Company.    Limited,    Water-lam. 

Great  Tower-street,  E.C.  (for  Quenast  granite)        1)    9 
Clee   Hill   Dhu   Stone   Company,   Limited,   Ludlow, 

near    Salop  14    9 

Ellis  ,&     Everard,     Markfield     and     Bardon     Hill 

Granite  Quarries,  near  Leicester     .  14    3 

Mouutsorrel    Granite    Company,    Limited.    Mount- 
sorrel,   near   Loughborough  ..  13    9 
Enderby   and   Stoney  Stanton   Granite  Company, 

Limited,  Narborough,  near  Leicester  13    9 

Groby    Granite    Company,    Limited.    Groby,    near 

Leicester  . .  13    8 

Whitwick    Granite    Company.    Limited,    Whitwick, 

near  Leicester  . .  13    6 

LONDON. — Accepted  for  the  supply  of  jarrah  wood  and 
creosoted  deal  paving  blocks,  for  the  London  County 
Council  :  — 

Millars'  Timber  and  Trading  Company.  Limited.  Pinners' 
Hall.  E.C,  per  1.000  Jarrah  Wood-paving  Blocks.— 37,000, 
size  3  in.  by  6  in.  by  3}  in.,  £6  12a.  6d.;  8.000,  ditto. 
£6  12s.  6d.;  15.000,  ditto.  £6  12s.  6d. :  12,000,  size  3  in.  by 
9  in.  by  4  in..  £10  17s. :  32.000.  ditto,  £10  17s.;  159,000,  size 
3  in.  by  9  in.  by  4J  in..    £12  6s.  9d. 

W.  Griffiths  &  Co..  Limited.  Bishopsgate,  E.C.  per  1.000 
Jarrah  Wood-paving  Blocks.— 8.000.  size  3  in.  by  0  in  bv 
31  in.,  £6  18s. ;  10.000,  ditto,  £6  17s. ;  4.000.  ditto.  £6  16s.  fid.  ; 
62.000.  size  3  in.  bv  9  in.  by  4£  in..  £12  12s.;  50,000,  ditto. 
£12  13s.;  50.000.  ditto,  £12  7s. 

Hurt.  Boulton  &  Haywood,  Limited.  Canuon-stret,  E.C,  per 
1.000  Creosoted  Deal-paving  Blocks.— 60,000.  size  3  in.  by 
9  in.   by  H  in..   £7  13s.   Id. 

W.  W.  Howard,  Brothers  &  Co..  Trinity-square.  E.C,  per 
1.000  Creosoted  Deal-paving  Blocks.— 50.000.  size  3  in.  bj 
9  in.  bv  4  in.,  £6  10s.  5d. ;  7,000.  ditto.  £6  10s.  5d. ;  3.000, 
ditto.  £6  12s.  4d. :  138,000.  size  3  in.  by  9  in.  bv  4J  in.. 
£7  6s.  3d.;  26.000.  ditto.  £7  6s.  3d.;  12,000.  ditto.  £7  8s  r.d  ; 
30.000,  ditto.  £7  fis.  8<1  :  30.000.  £7  7s.  lid.;  72,000,  size 
3  in.   by  9  in.   by  5  in.,    £8  2s.;   80.000.   ditto,    is   2s. 

LONDON. — For  the  supply  of  steel   rails  and  other  require- 
ments, for  the  London  County  Council : — 
Slot  Rails  and  Conductor  Tees. 

W.   Scott,  Limited,  Leeds £16.566 

J.  Batt  &  Co..  Limited,  London    . .  15,711 

Frodingham  Iron  and  Steel  Company,  Scunthorpe  t        12,812 

Track  Rails  and  Fastenings. 


Carboi 

si.    1 


A.  W.  Nye,  New  Broad-street,  for  Societe 
Anonyme  d'Ougree-Marihaye,  Bel- 
gium (no  fish  bolts  quoted  for 
tender) 

Bolckow,  Vaughan  &  Co.,  Limited, 
Middlesbrough       

J.  Batt  &  Co.  (London),  Limited,  Old 
Broad-street,  E.C,  for  rails  manu- 
factured in  England  and  /  or 
Germany  and/or  Belgium 

W.  Scott,  Limited,  Leeds 

A.  Brown  &  Co.,  of  Cannon-street,  E.G., 
for  Societe  Anonyme  des  Acieres 
d'Angleur,    Belgium        

Barrow  Haematite  Steel  Company, 
Limited,   Barrow-in-Furness 

Cammell,  Laird  &  Co.,  Limited,  Sheffield 


tl i_'li  silicon 
steel 
b'andberg 
proi 


£19,930     No  tender 
24,321       £25,071 1 


18,504 
24,512 


19,197 
26,012 


26,391  27,339 


26,526     No  tender 
(Fishplates  only 
quoted  for) 

The   chief    engineer's   estimates    are    £27,875    for    rails    of 
carbon  steel  and   £29,375  for  rails  of  high  silicon  steel. 
Special  Track  Rails,  Renewable  Guards  and  Fastenings. 
Bolckow.     Vaughan     &     Co.,     Limited, 

Middlesbrough £17,014       £17,476t 

Barrow      Haematite      Steel      Company, 
Limited,      Barrow-in-Furness.        (No 

bolts  quoted  for  in  tender)    . .         . .         17,441     No  tender 
J.    Batt   &   Co.    (London),   Limited,   Old 
Broad-street,   E.C,   for   rails   manu- 
factured      in       England,       and  /  or 
Germany  and/or  Belgium  ..         18,504  19.197 

W.   Scott,  Limited,   Leeds 19,481         20,406 

The  estimates  of  the  chief  engineer  are   £22,791  for  rails 
of  carbon  steel,  and  £23,256  for  rails  of  high  silicon  steel. 

LONDON.— For  the  supply  of  Guernsey  granite  setts,  for 
the  London  County  Council ; — 

County  Wharf  (1,000  tons,  3-in.  by  6-in.  setts).— Fry  Brothers, 
Greenwich,  31s.  6d.;  A.  &  F.  Manuelle.  Gracecuurch- 
street,  E.C,  31s.  6d.;  J.  Mowlem  &  Co.,  Limited,  West- 
minster, 32b.  ;  Brookes,  Limited,  Westminster,  32s. ; 
W.  Griffiths  &  Co.,  Limited,  Bishopsgate,  E.C,  32s.  3d.; 
H.  Woodham  &  Sons,  Catford,  32s.  6d. ;  Enderby  and 
Stoney  Stanton  Granite  Company,  Limited,  Narborough, 
32s.  3d. 

Deptford  Wharf  (450  tons,  3-in.  by  6-in.  setts).— Fry  Brothers. 
Greenwich,  31s.  6d. ;  A.  &  F.  Manuelle,  Gracechurch- 
street,  E.G.,  32s.;  J.  Mowlem  &  Co.,  Limited,  Westminster. 
32s.  3d. ;  Brookes,  Limited,  Westminster,  32s. ;  W.  Griffiths 
&  Co.,  Limited,  Bishopsgate,  E.C,  32s.  6d.;  H.  Woodham 
&  Sons,  Catford,  32s.  6d. ;  Enderby  and  Stoney  Stanton 
Granite    Company,    Limited,    Narborough,   33s.   3d. 

Battersea  Wharf  (250  tons,  3-in.  by  6-in.  setts).  —  Fry 
Brothers,  Greenwich.  31s.  6d.;  A.  &  F.  Manuelle,  Grace- 
church-street,  E.C,  31s.  9d.;  J.  Mowlem  &  Co.,  Limited. 
Westminster,  32s.;  Brookes,  Limited,  Westminster, 
32s.  3d.;  W.  Griffiths  &  Co.,  Limited.  Bishopsgate.  E.C. 
32s.  6d. ;  H.  Woodham  &  Sons,  Catford,  32s.  6d. ;  Enderby 
and  Stoney  Stanton  Granite  Company,  Limited,  Nar- 
borough. 32s.   3d. 

Le\en-road  Wharf  (500  tons.  4-in.  by  6-in.  setts). — Fry 
Brothers,  Greeuwich,  27s.  6d. ;  A.  &  F.  Manuelle,  Grace- 


church-street,  E.C,  27s.  9d.;  J.  Mowlem  &  Co.,  Limited, 
Westminster,  28s.;  Brookes,  Limited,  Westminster. 
*■  3S;i  Wr-  Griffiths  &  Co.,  Limited,  Bishopsgate,  E.C. 
2Js  ;  H  Woodham  &  Sons.  Catford,  29s.  6d.;  Enderby 
and  Stoney  Stanton  Granite  Company,  Limited,  Nar- 
borough, 31s.  3d. 

Deptford  Wharf  (250  tons,  4-in.  by  6-in.  setts).— Fry  Brothers 
Greenwich,  27s.  6d.;  A.  &  F.  Manuelle,  Gracechurch-street 
i.e.,  28s. ;  J.  Mowlem  &  Co.,  Limited,  Westminster. 
7.  ■'«..'•'  Brookes.  Limited,  Westminster,  28s. ;  W 
ariffiths  &  Co.,  Limited,  Bishopsgate,  E.C,  28s.  6d.-  H 
Woodham  &  Sons.  Catford,  29s.  6d. ;  Enderby  and  Stonev 
^tantou  Granite  Company,  Limited,  Narborough,  32s.  3d. 
The    Highways    Committee    have   accepted    the    tender   of 

fry    Brothers,    who   were   the   lowest   tenderers,   for   four   of 

the  five  items  and  one  of  the  two  lowest    tenderers   for   the 

other    item. 


NUNEATON.— For  the  construction 
sewers,  for  the  corporation.-  Mr.  F 
neer  ami   survej  or  :— 

J.    Brown,    Nuneaton       

W.   H.   Crawley,    Doncaster 

H.  C.   Pullar,  Northwich 

Jukes  &  Co..   Tipton 

C   P.  Trentham,  Limited,   Birmingham 

Emery  &  Co.,   Aston,   Birmingham*.. 


of    earthenware 
C.  Cook,  bororieh 


£958 
933 
901 
882 
880 


slag, 
engi- 


I'OPLAR.  —  For    the    supply    and    erection    of    an    overhead 

travelling  crane,   for  the  London  County  Council  :— 
East  Ferry-road  Engineering  Works.  Limited,  Milhvall      £107 
T.  Smith  &  Sons,  Rodley  ....  no 

Higginbottom  &  Mannock,  Limited,  Manchester  84 

T.   Spencer  &  Co.,  Limited,   Manchester  t  72 

RIJSHDEN.— Accepted  for  the  supply  of  granite  ami 
for  the  urban  district  council.— Mr.  W.  B.  Madin 
neer   and   surveyor: — 

Granite  Macadam. 
Enderby     and     Stoney     Stanton     Granite     Company. 

Enderby 
Groby  Granite  Company,  Groby 
Jees  Hartshill  Granite  Companv,  Nuneaton 
Ilodson   &   Son,    Nottingham    . . 
Cliffe  Hill  Granite  Company,  Markfield    .  . 
Forest  Hock  Granite  Company,  Whitwick 
Orofl   Granite  Company,  Croft 


Kettering   Iron   Company.    Kettering 
Wellingborough  Iron  Company,  Wellingborough 
T.    Butlin   &  Co..   Wellingborough 


700 
100 

100 
100 
100 
100 

1 ,950 

Tons. 

350 

350 

350 

1.050 
Widening  Washbrook-road  Bridge.— W.  G.  Wilmott,  IUishden 
£74   10s. 

ST.    DOGMELLS  —  For    the    supply    of    pai.    closets,    for    the 
rural   district   council.  -  Mr.   I.    E.   E.   George,   Troedyrhiw, 
Cardigan  : — 

Each. 

£  s.  d. 

W.  J.  Jenkins.  Cnwcsciencyn.  Rhoshill         ..  2  10    (i 

J.  Morris,  Cwm,  St.  Dogmells  *  . .  2     4     6 

—  Griffiths,  Bayvil,  Cardigan  *   ..  ..  ..  ..         2     2     0 

S.  George  &  Son,  Cilgerran,  Pern."  2    2     0 

Three   tenders   were  accepted — viz..   the   first,   second,   and 

third,  and  the  inspector  was  given  a  free  hand  to  get  tlio 

closets   from   either  of  the   three    when    any   were   required 

WEST   HAM.— For  the   extension   of   the   technical    institute, 
construction    of    underground    conveniences,    and    private 
street    works,    for    the    corporation. — Mr.    J      G 
borough    engineer  ; — 

Technical  Institute  Extension. 

H.  J.  ('arter,  Limited,  Grays  and  Forest  Gate 

F.  &  G.  Foster,  Norwood  Junction 

A.    E.    Symes,   Stratford         

W.   S.   Sharpin,   Bow 

J.    W.   Jerram.   Plaistow 

11    ('     Horswill,   Forest   Gate"         

Underground  Convenience,  Queens-square. 

H.  J.  Carter,  Limited,   Grays  and    Forest   Nate 

E.  Proctor    &    Sons.    Plumstead 

J.  W.  Jerram,  Plaistow 
A.   E.   Symes,   Stratford 

F.  &  G.  Foster,  Norwood  Junction 

H.  C  Horswill,  Forest  Gate  *         

Private  Street  Works,  Surah  House-lane  and   Dartmouth-road. 

I):ul- 


Morley, 


£3,748 
3,593 
3,557 
3,545 
3,489 
3,279 

£1.750 
1,677 
1,649 
1 .649 
1 ,645 
1,554 


G.   I'.  Trentham,  Limited.  Walthamstow 
J.   Mowlem  &  Co.,  Limited,   Westminster 

D.    T.    Jackson.    Barking        

W.  Griffiths  &  Co.,  Limited,  Bishopsgate, 

E.C 

II.   Farrow,   Brixton      . 

G.  J.  Anderson,  Poplar*       


li-.tij-o- 

£5.089 

5.039 
4.921 

4,786 
4,946 
1,466 


monih- 

ro»d. 

£266 

336 

070 


MEETINGS. 


Secretaire  and  othert   will  olliije   by  sending   *»rlv   notice  0/  iatet  of 
forthcoming   meeting*. 


al 


JUNE. 

6-7. — Institution     of     Water     Engineers  :     Summer     Ge 

Meeting  at  Wakefield. 
fi-7.  -Institution  of  Municipal  and  County  Engineers:  Meet- 
ing at   Dundee 
14. — Institution  of  Municipal   and  County  Engineers  :    Meet- 
ing at  Rochdale. 
23-28— International   Rond  Congress   in   London. 
JULY. 
5.— Institution   of   .Municipal  and  County   Engineers:    .Met- 
ing at  Leek. 
7-12. — Royal     Sanitary     Institute  :     Annual     Congress     and 

Exhibition  at  Exeter. 
16-19. — Institution     of     Muuicipal     and     County     Engineers: 
Annual  Meeting  at  Great  Yarmouth. 
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APPOINTMENTS    OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  in  the  following'  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
$kall  reach  Thk  Sckveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  lint  of  summaries.  Such  advertisements 
wtay,  in  eases  of  emergency  only,  be  telephoned  (No.  13S9  Kolborn), 
subject  to  later  confirmation  ty  letter. 


WORCESTERSHIRE  COUNTY  COUNCIL. 
Applications  arc  invited  for  the  appointment 
of  Junior  Surveying  Assistant  in  the  County  Road 
Surveyor's  Office.  Commencing  salary.  £75  per 
annum.  All  information  relating  to  the  appointment 
and  forms  of  application  can  be  obtained  from  the 
undersigned,  to  whom  applications  must  he  delivered 
by  the  10th  June.  1913.  Canvassing  in  any  form  will 
disqualify.  S.  Thomely,  Clerk  of  the  County  Council, 
Shirehall,  Worcester,  24th  May,  1913.  [T239]         (490) 

TfAST    SUFFOLK    COUNTY    COUNCIL. 
-L^     Wanted,  in  the  Office  of  the  County  Road  Sur- 
veyor, a   surveyor's  Account  Clerk.    Salary,  £90  per 
annum,    rising,   for    approved    service,   to    £120    per 
annum. 

Applicants  must  have  a  good  knowledge  of  book- 
keeping, and  he  quick  and  accurate  at  figures. 

Applications,  stating  age  and  experience,  and 
accompanied  by  copies  of  not  more  than  three  recent 
testimonials,  to  reach  me  here  on  or  before  the  11th 
June,   1913. 

W.  JERVIS, 

County  Road  Surveyor. 
County  Hall, 
Ipswich. 

May  27,  1913.  (497) 

MUNICIPALITY  D'ALEXANDRIE. 
AVIS. 
La  Municipality  d'Alexandrie  a  Fhonneur  d'informer 
le  Public  qu'elle  met  an  concours  uh  poste  de  Sur- 
veillant  Technique  attache  au  Service  Sanitaire  de 
la  Classe  de  L.F.  16-20  avec  un  traitement  initial  de 
la  classe. 

Les  candidate  devront  accompagner  leur  demande 
des  pieces  suivantes:  — 

(1°)  Certificate  d'aptitude  technique  justifiant  les 
connaissances  suivantes — 

(a)  Mathematiques  elementaires  ot  preparation  de 
plans  et  croquis. 

(6)  Connaissance  generale  des  questions  de  drain- 
age et  d'assainissement. 

(2°)  Extrait   de  naissance.     Le  candidat  doit  avoir 
moins  de  35  ans  et  jouir  d'une  bonne  santo. 
(3°)  Certificat  de  bonne  vie  et  mceurs. 
(4°)  Connaissance  de  la  langue  francaise  ou  anglaise. 
Le  candidat  ne  connaissant  pas  Farabe,  devra  dans 
un  delai  d'un  an  de  sa  nomination,  avoir  un  usage 
pratique  de  eette  langue  et  suhira  alors  un  examen 
du    quel   dependra   son   maintien  definitif. 

demandes    d 'admission    au    Concours    seront 
es  a   Mr.   le  Directeur  General  de  la  Munici- 
pality d'Alexandrie  jusqu'au  ler  Octobre  prochain. 
Alexandrie,  le  29  Avril,  1913. 


(515) 


LE  DIRECTEUR  GENERAL. 

(Signe)  A.  Granville. 


[translation.] 

jyjU.NICIPALITY    OP    ALEXANDRIA. 

NOTICE. 

The i  Municipality  of  Alexandria  has  the  honour  to  inform 

the    Public    that     it    offers    for    competition     a    TechrricaJ 

that  cl  s  commencing  salary  of 

in-^ocument"1— l  Se"d  '"  WHh  the'r  application  the  follow- 

ingatta^nniMit68— f  techuical  Proficiency  showing  the  follow- 

mathematics   and    the    preparation    of 

f|ue8tio(nSneral     knowIeti^e     "{    drainage     and     sanitation 

i/^L,Certlflcate  of  ,birtI'-      The   candidate  must  be   under 
H)    Crr?La?    :'f'"'   '",  "?e  ""Joyaent  of  good  heal.) 
(8)    Certificate  ol   good  character  and  eonduoi 
<4)    Knowledge  of  French  or  English   langu 
one  vear'fro™  l°U  *!",*in«  A,;l,,it  ""»*■  Within   a   period  of 
of  that  h?n.,    .         ;"rl;M"7,''  "°feHS  '"  Pr*cttca)  command 
?■        a  ,!''   wlH   then    have  to   pass  an   examlna 

tion  on  which  his  deflnitj  ,,  |&end 

for  admisBion  to  the  Competition^?*  to  be 

SttSSSSaVS  SSTSTof^Sob^^  tfBnlcil>ality  "f 

Alexandria,  the  29th  of  April,  1918. 
(msi  THE     WRECTOU-fJEXERAL. 

(fiigned)  i.  Granville. 


T>  OAD  -  BINDER.       Wanted,  representatives  to 
J-V  push    well-known     Proprietary     Non-bituminous 
Binder.       Generous  '   commission      basis.  —  Address 
"  Z.  H.  1E>2,"  c/o  Deacon's,  Leadenhall-street,  E.C. 
(460 

pITY    OF    MANCHESTER. 

^  The  Corporation  of  Manchester  invite  applica- 
tions for  the  position  of  Deputy  of  the  City  Surveyor 
in  the  Surveying  Department.  Salary,  £750  per 
annum. 

Candidates  must  be  Fellows  of  the  Surveyors'  In- 
stitution. 

The  Candidate  appointed  will  be  required  to  devote 
the  whole  of  his  time  to  the  duties  of  the  Office,  to 
become  a  contributor  to  the  Manchester  Corporation 
Officers'  Thrift  Fund,  and  to  execute  their  Deed  of 
Service. 

Printed  forms  of  application,  to  be  obtained  from 
the  City  Surveyor,  Town  Hall,  Manchester,  stating 
particulars  as  to  age,  health,  articles,  appointments, 
qualifications,  &c,  and  accompanied  by  copies  of 
four  testimonials,  and,  in  addition,  the  names  of  three 
referees,  must  be  delivered  to  me,  the  undersigned, 
endorsed  "  Deputy  of  the  City  Surveyor  in  the  Sur- 
veying Department."  on  or  before  June  30th,  1913. 

No  application  which  is  not  on  the  printed  form 
above  referred  to  will  be  considered. 

Canvassing,  directly  or  indirectly,  is  prohibited. 
THOMAS  FIUDSON, 

Town  Clerk. 

Town  Hall,  Manchester. 

May  23,  1913. (494) 

CITY   OF    MANCHESTER. 
The  Corporation  of  Manchester  invite  applica- 
tions for  the  position  of  Depiity  of  the  City  Surveyor 
in    the    Engineering    Department.    Salary,   £750    per 
annum. 

Candidates  must  he  Corporate  Members  of  the  In- 
stitution of  Civil  Engineers. 

The  Candidate  appointed  will  be  required  to  devote 
the  whole  of  his  time  to  the  duties  of  the  Office,  to 
become  a  contributor  to  the  Manchester  Corporation 
Officers'  Thrift  Fund,  and  to  execute  their  Deed  of 
Service. 

Printed  forms  of  application,  to  be  obtained  from 
the  City  Surveyor,  Town  Hall,  Manchester,  stating 
particulars  as  to  age,  health,  articles,  appointments, 
qualifications,  &c,  and  accompanied  by  copies  of 
four  testimonials,  and,  in  addition,  the  names  of  three 
referees,  must  be  delivered  to  me,  the  undersigned, 
endorsed  "Deputy  of  the  City  Surveyor  in  the  Engi- 
neering Department,"  on  or  before  June  30th,  1913. 

No  application  which  is  not  on  the  printed  form 
above  referred  to  will  he  considered. 

Canvassing,  directly  or  indirectly,  is  prohibited. 
THOMAS  HUDSON. 

Town  Clerk. 

Town  Hall,  Manchester. 

May  23,   1913.  (495) 

TENDERS   WANTED. 

THOROUGH   OF    REIGATE. 

13  TO   ROAD    CONTRACTORS. 

The  Town  Council  of  Reigate  invites  Tenders  for  the 
construction  of  new  streets  and  walks,  and  also  of  a 
surface-water  culvert  with  other  subsidiary  works,  on 
the  Reigate  Lodge  Estate,  situate  within  the  said 
Borough,  in  accordance  with  plans,  sections,  and 
specifications  prepared  by  Mr.  Fred.  T.  Clayton,  ce., 
the  Borough  Surveyor. 

Bills  of  Quantities  and  Forms  of  Tender  may  be 
obtained  on  application  to  the  Borough  Surveyor,  at 
his  Office  at  the  Municipal  Buildings,  Reigate,  where 
the  said  plans  and  specifications  may  also  be  in- 
spected. 

The  Contractor  whose  Tender  may  be  accepted  will 
be  required  to  enter  into  a  contract  in  writing,  the 
form  whereof  may  be  seen  at  my  Office,  and  himself 
and  his  Sureties  will  be  required  to  enter  into  a  Bond 
for  the  due   fulfilment  of  the  contract. 

Sealed  Tenders,  addressed  to  me,  endorsed  "  Tender 
for  Streets,  &c,  Reigate  Lodge  Estate,"  are  to  be  de- 
li ered  a1  my  Office  at  the  Municipal  Buildings  afore- 
said, not  later  than  Noon  of  Monday,  the  16th  day 
of  June  next. 

Dated  this  26th  day  of  May,  1913. 
(By  order) 

ALFRED  SMITH, 
(496)  Town  Clerk, 
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Minutes  of  Proceedings, 


Trade  Wastes-  In  viuW  of  the  Problem>  daily 
A  New  Text-book.*  becoming  more  acute  not  only 
m  this  country,  but  in  Ger- 
many, America  and  elsewhere,  of  dealing  .satis- 
factorily and  economically  with  the  various  liquid 
wastes  which  result  from  manufacturing  pro- 
cesses, it  is  very  necessary  to  have  at  disposal  all 
the  information  that  can  be  secured  with  regard  to 
the  means  which  have  proved  successful  in  purify- 
ing these  liquids.  There  is  no  doubt  that  the 
authors  of  the  volume  just  published  are  particu- 
larly qualified  for  the  compilation  of  such  a  work. 
The  experience  gained  by  Drs.  Maclean  Wilson 
and  II.  T.  Calvert  during  many  years'  working 
of  the  Rivers  Pollution  Prevention  Acts  has  great 
value,  and  is  now  available  in  this  volume  for  all 
who  are  interested  in  the  matter.  It  should  cer- 
tainly be  studied  by  all  manufacturers,  who  will 
find  that  in  many  cases  the  cost  of  a  purification 
process  may  be  to  a  great  extent  counterbalanced, 
and  in  some  instances  even  made  profitable,  by  the 
value  of  by-products  recovered.  Fibre  in  paper 
mills,  glycerine,  grease,  dyes,  potash,  soda,  sulphur 
and  yeast  are  some  of  the  by-products  of  consider- 
able value  which  may  be  recovered  during  the  pro- 
cesses of  purification  of  various  trade  wastes. 

Apart  from  the  fully  detailed  descriptions  of 
various  methods  of  purification  which  have  been 
adopted  for  different  kinds  of  trade  waste,  the 
actual  manufacturing  processes  are  briefly  but 
clearly  described,  and  are  extremely  interesting. 
Separate  chapters  are  devoted  to  a  description  of 
the  numerous  apparatus  and  appliances  used  in 
purification  works,  to  the  vexed  question  of  the 
discharge  of  trade  waste  waters  into  public  sewers, 
and  to  methods  of  analysis  and  limits  of  impurity. 
An  excellent  feature  of  the  book  is  the  addition, 
at  the  end  of  each  of  the  thirteen  chapters,  of  a 
very  useful  bibliography  upon  each  separate  sub- 
ject. On  the  other  hand,  we  are  rather  surprised 
to  learn  that,  in  the  author's  opinion,  the  treat- 
ment of  brewery  refuse  in  contact  beds  is  not  suc- 
cessful because  of  rapid  acid  fermentation.  They 
consider  that  percolating  filters  are  more  suitable, 
and  reference  is  made  to  one  such  installation  where 
the  bed  of  the  stream  into  which  the  effluent  is  dis- 
charged was  formerly  covered  with  fungus,  and  had 
a  very  offensive  smell  of  brewery  waste,  while  now 
"  neither  the  smell  nor  the  fungus  has  quite  dis- 
appeared, but  both  are  little  noticeable."  We  are 
acquainted  with  at  least  two  cases  where  brewery 
wastes  are  satisfactorily  treated  in  contact  beds, 
and  the  effluent  is  discharged  into  very  small 
streams  without  causing  the  growth  of  fungus  or 
any  smell  whatsoever.  As  we  have  stated  on  other 
occasions,  we  believe  that  most  failures  of  contact 
beds  are  due  to  improper  design  and  lack  of  know- 
ledge in  management.  Again,  in  describing  the 
construction  of  percolating  filters  the  authors  state 
that  it  is  not  absolutely  necessary  to  provide  a 
false  floor  if  the  bottom  layer  of  material  is  of  large 

*  "  Trade  Waste  Waters  :  Their  Nature  and  Disposal,"  by 
H.  Maclean  Wilson,  m.d.,  b.sc,  chief  inspector,  West  Riding:  of 
Yorkshire  Rivers  Board,  and  H.  T.  Calvert,  m.sc,  fh.d., 
p.i.c,  chief  chemical  assistant.  340  pp.,  with  74  illustrations, 
including  22  plates.  London  :  Charles  Griffin  &  Co.,  Limited, 
Exeter-street,   Strand.      Price  18s.   nett. 


pieces  so  as  to  permit  of  the  escape  of  finely  divided 
solids  with  the  effluent.  Very  few  engineers  will 
agree  with  this  or  witli  the  later  statement  that 
(he  filtering  medium  must  be  graded  with  great 
car.-  in  five  separate  layeis  of  different  grades. 
Apart  from  the  great  difficulty  of  getting  con- 
tractors to  carry  out  such  a  specification,  it  is,  we 
believe,  now  generally  recognised  that,  with  the 
exception  of  the  bottom  layer  of  somewhat  larger 
pieces  about  Gin.  in  depth,  which  comes  imme- 
diately over  the  false  floor,  the  whole  of  the  re- 
mainder right  up  to  the  surface  should  be  as  nearly 
as  possible  of  one  grade  throughout.  Indeed,-  the 
greater  efficiency  of  this  method  of  arranging  the 
medium  was  well  established  by  the  Philadelphia 
experiments  (The  Surveyor,  April  21,  1911, 
p.  561).  An  indication  of  the  troubles  which  arise 
when  fine  material  is  used  on  the  surface  is  given 
by  the  authors  themselves  when  they  recommend 
that  the  surface  layer  of  fine  material  (^  in.  to  J  in.) 
"  should  be  banked  round  the  sides  of  the  filter  to 
a  height  of  3  in.  or  so  above  the  general  level,  so  as 
t;>  prevent  any  liquid  overflowing.''  These  are, 
however,  matters  of  engineering,  and  do  not  detract 
from  the  value  of  a  text-book  written  jointly  by  a 
medical  man  and  a  chemist  whose  knowledge  and 
experience  in  their  own  particular  branches  of  the 
subject  are  of  inestimable  value  to  all  engineers, 
surveyors  and  others  who  may  have  to  deal  with 
the  difficult  problem  of  purifying  trade  wastes. 


Local  Councillors 

and  the 
Sanitary  Laws. 


It  is  a  significant  com- 
mentary upon  the  difficulties 
and  differences  that  constantly 
arise  between  urban  and  rural 
authorities  and  then  officials  that  these  stumbling 
blocks  are  generally  associated,  more  or  less,  with 
matters  of  sanitation.  The  majority  who  -con- 
stitute these  councils,  belonging  as  they  do  to 
the  agricultural  community,  with  its  remoteness 
from  populous  places,  prefer  to  be  a  law  unto 
themselves  in  questions  affecting  their  personal 
interests  and  environment,  and  this  preference 
freely  expresses  the  measure  of  their  resentment 
when  the  responsible  official  makes  a  move,  or 
proposes  to  make  a  move,  for  the  abatement  of 
some  prehistoric  nuisance,  with  which  habit  and 
custom  has  familiarised  the  countryside,  but 
which  at  length  must  necessarily  come  up  for 
consideration  and  abatement.  The  spirit  which 
dictates  the  indignation  of  the  local  councillor  is 
ostensibly  economic  in  the  excusable  and  partially 
innocent  sense  that  it  has  for  its  object  the  mone- 
tary interests  of  the  ratepayers,  but  in  reality  the 
prejudice  of  the  objector  has  its  origin  in  a  rooted 
antipathy  to  the  "  interference  "  of  the  consti- 
tuted authority  with  a  state  of  things  that  has 
stood  the  test  of  time  and  association  without 
complaint  or  protest.  This  is  the  spirit  which 
has  invoked  from  the  Beverley  Rural  District 
Council  a  defiance  of  a  letter  from  the  Local 
Government  Board,  in  which  that  authority 
presses  upon  the  council  their  responsibility  under 
the  Public  Health  Acts  for  the  sanitary  condition 
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of  Elloughton.      The   Whitehall   authority  relies 

for  the  action  it  has  taken  not  merely  upon 
reports  hv  the  medical  officer  of  health  and  the 
inspector  of  nuisances,  but  also  upon  the  fact 
that  the  council  themselves  have  recognised  the 
desirability  of  a  sewerage  scheme  being  carried 
out.  When  it  is  stated  that  the  defiant  attitude 
towards  the  Local  Government  Board  which  the 
council  have  chosen  to  assume  is  justified  on  the 
plea  that  the  sanitary  condition  of  the  district 
complained  of  is  satisfactory,  we  are  enabled  to 
measure  the  degree  of  consistency  by  which  the 
members  of  that  body  are  influenced. 

Then  there  is  the  additional  instance  of  the 
Swiuton  Urban  District  Council,  which  recently 
passed  the  report  of  the  Sanitary  Committee  that 
notices  be  served  upon  certain  property  owners 
to  carry  out  necessary  sanitary  works.  It  was 
sought  by  certain  councillors  to  prove  that  the 
formal  adoption  of  the  report  by  the  council  only 
meant  that  it  had  been  passed  "as  a  correct 
record,"  and  that  consequently  it  could  be 
amended,  if  necessary.  The  clerk,  Mr.  P.  L. 
Harrop,  with  a  commendable  courage  which 
certain  members  regarded  as  official  audacity, 
rebuked  the  malcontents  for  their  "  extra- 
ordinary "  behaviour,  and  reminded  them  that 
their  conduct  did  not  conduce  to  the  dignity  of 
the" council.  "  The  condition  of  things  existing," 
Mr.  Harrop  continued,  "  had  been  condemned 
by  the  sanitary  inspector,  the  medical  officer,  and 
the  council  as  insanitary,"  and  after  the  decision 
of  the  council  the  notices  must  be  served.  These 
cases  are  quoted  as  examples  of  the  obstacles  that 
are  constantly  being  placed  in  the  path  of  sanitary 
reform  in  urban  and  rural  communities,  and  they 
prove,  if  anything  can,  that  the  powers  of  the 
local  officials  could  be  constantly  minimised,  if 
not  nullified  altogether,  if  it  were  not  for  the 
salutary  existence  of  the  more  powerful  weapon 
which  the  Legislature  has  placed  in  the  hands  of 
the  Tiocal  Government  Board. 


Croydon  Relief 


'flic  excellent  service  which  is 

.   performed  by   inspectors  of   the 

Road:  The  Local  JT^    Goye;.nm„\t    Board    was 

overnmen         exemplified  in  a  striking  manner 
Board  inquiry.     ^^    ^    proceedings    at    the 

inquiry    held    at    Croydon   into    the  proposed   ex- 
penditure of  some  £19,000  on  a  relief  road.     We 
cannot    congratulate   either   the   proposers    or    the 
opponents  of  the  scheme  on  having  stated  the  case 
for  or  against  with  reasonable  clearness  and  force, 
and'the  inspector,  Mr.  Malet,  had  a  difficult  task 
in  eliminating  unsuitable  matter  and  in  suppress- 
ing impertinent  questions  and  replies  which  were 
not  evidence.     Really  important  matters  of   fact. 
Mi  I iinciil  of  which  at  an  early  stage  in  the 
iiu^s  would  have  saved  much  time,  were  not 
fully  disclosed   until   towards   the  end,   and  there 
st  continuous  attempt,  by  both  sides, 
to  say  what  they  knew  other  per- 
son.-, thought,  and  what  they  thought  other  persons 
knew.      The  inspector  had   frequently  to  intimate 
n   asked  was  not  to  the  point,  or 
to  remind  the  questioner  that  it  had  already  been 
and  answered. 
That    the  promoters    brought  forward  no   inde- 
i  surveyor  in  support  of  their  scheme 
h  ips  nol  remarkable  in  view  of  the  fa<i  thail 
igner  of  the  read.  Mr.  E.  F.  Morgan,  had 
of  his  colleague,  Mr.  G.  F.  Carter,  the 
borough  engineer,  and  in  view,  too,  of  the  further 
Road     Board     were    contributing 
£30,000    towards    the    cost.     The    opposition,    on 
tic  otbei   hand,  wasted  a  good  deal  of  time  in  try- 
ing to  •    babli  '     bj    the  <x animation    of    various 
id    surveyors  or   engineers,    their 
contention   that    the   proposed  road  is  not  a  good 
engineering  work.      Mr.     C.    Chart,  an  architect 
and     mveyor,  was,  of  course,  an  expert  witness  on 


the  subject  of  the  development  of  building  land 
and  the  work  which  would  have  to  be  done  on  the 
road  in  order  to  develop  such  land,  but  with  no 
witnesses  capable  of  going  beyond  that,  the  oppo- 
sition might  as  well  have  left  the  engineering  of 
the  road  alone.  The  promoters  produced  wit- 
nesses to  give  expert  evidence  as  regards  facts  re- 
lating to  heavy  motor  traffic,  among  these  being 
Mr.  Shrapnell  Smith,  and  other  traffic  witnesses 
expressed  the  opinion  that  the  by-pass  road 
would  be  much  used.  On  the  other  hand,  the  lack 
of  suitable  witnesses,  from  among  persons  not  con- 
nected with  the  borough,  was  felt  when  the  oppo- 
sition attacked  the  promoters  on  the  broad  issue 
that  the  proposed  expenditure  would  only  be  a 
small  part  of  the  final  expenditure,  and  that  the 
road  as  shown  in  the  plans  was  inadequate  even 
as  a  road,  and  apart  from  building  developments. 
We  make  no  comments  on  the  facts  themselves, 
or  on  the  evidence,  since  the  matter  is  now  in  the 
hands  of  the  Local  Government  Board,  but  we 
wish  to  point  out  very  strongly  that  much  time 
would  be  saved  and  the  issues  would  be  much 
clearer  if  both  sides  in  such  cases  as  this  would 
put  forward  a  few  good  witnesses  who  would  not 
break  down  under  cross-examination  as  to  their 
statements  or  their  qualifications  for  making  those 
statements.  Such  witnesses  need  not  always  be 
technical  men,  but  they  must  be  intelligent  men 
if  they  are  to  be  of  real  use.  One  of  the  best  wit- 
nesses at  the  Croydon  inquiry  was  a  shopkeeper. 
*  *  * 

London  Prominent,  among  the  autho- 

County  Council      rities  ,:vho  ,  *"£     determined 
d  upon   the   adoption  of  railless 

Railless  Traction.  tr°!le?  Cjfs  and  who  had  pro- 
moted  schemes  in  the  current 
session  of  Parliament  was  the  London  County 
Council.  The  council  were  seeking  Parliamentary 
powers  in  respect  of  four  schemes  on  specially 
selected  routes  in  districts  where  for  a  time  the 
traffic  was  not  likely  to  be  very  heavy,  and  which 
therefore  would  not  justify  the  expense  of  a  full 
tramway  installation  on  the  underground  conduit 
or  the  overhead  trolley  system.  When  the  Bill 
in  which  the  proposals  of  the  council  were 
embodied  came  up  for  second  reading,  an 
instruction  "  to  the  Committee  to  which  it  was 
to  be  referred  was  carried  to  insert  a  provision 
imposing  upon  the  council  an  obligation  not  to 
apply  the  overhead  system  of  traction  without 
ihr  consent  of  the  road  authorities.  Inasmuch 
as  in  the  ease  of  the  railless  trolley  system  of 
traction  there  is  no  other  known  means  of  working 
the  vehicles,  this  "  instruction  "  was  equivalent 
to  placing  in  the  hands  of  the  road  authorities 
an  absolute  veto  mi  the  schemes  after  statutory 
powers  had  been  obtained.  In  the  circumstances, 
the  committee  of  the  council  in  charge  of  the  Bill 
imend  that  it  should  he  withdrawn.  In 
their  report  to  the  council  tl ■< - \  poinl  out  that 
^ir'  oi  He'  great  disadvantages  under  which  the 
tramways  now  labour  h  (lie  absence  of  connect- 
ing lines  necessary  Eor  carrying  passengers  upon 
tin'  tramways  right  through  to  their  destinations 
or  to  better  recognised  traffic  centres  than  those 
,ii  pr<  eni  reached  1>;  'he  lines.  It  was  Eelt  that 
the  railless  trolley  system  of  traction  along 
thoroughfares  where  heavy  and  expensive  streel 

widenings  would   have   to  he  carried  out,  if  it,  were 

proposed  to  laj  down  a  tramway  would  enable 
the  council  to  conned  up  the  tramways.  If  was 
also  considered  that,  apart  from  the  financial 
interests  of  the  undertaking,  tin'  low  cos!  of  this 
system  would  justify  the  council  in  installing  it 
in  many  instances  along  suitable  routes  where  at 
present  the  public  is  seriously  inconvenienced  lot 
the  absence  of  satisfactory  means  of  communis 
cation.  When  the  standing  orders  of  Parliament 
relating  to  the  introduction  "1  railless  trolley 
chem< ,    ",  en    under  consideration  no   veto  was 
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given  either  fco  the  mad  or  local  authorities.  The 
above-mentioned  "instruction,"  however,  goes 
beyond  bhe  righl  of  veto  over  introduction,  us  it 
involves  the  additional  inconvenience  that  the 
veto  is  given  after  bhe  council  has  explained  and 
justified  its  proposals  before  Committees  of  both 
Houses  of  Parliament,  where  all  persons  or  bodies 
interested  therein  would  have  the  right  fco  appear 
in  oppi  isil  ion  l,i  ( In'  proposals. 


Purchase 

of  Water 

Undertakings. 


The  controversies  which  have 
arisen  in  regard  to  the  finance 
of  the  Metropolitan  Water 
Hoard,  ami  the  suggestion  which 
has  been  made  in  some  quarters  that  the  present 
position  is  due  in  part  at  any  rate — to  the  pay- 
ment of  excessive  sums  b\  way  of  compensation 
to  the  old  companies,  lends  a  special  interest  at 
the  present  time  fco  questions  connected  with  the 
valuation  of  waterworks  undertakings  on  transfer 
to  municipal  authorities.  'The  very  able  paper 
on  this  subject  read  at  the  last  meeting  of  the 
Institution  of  Water  Engineers  by  Mr.  E.  .1. 
Silcock,  m.inst.c.e.,  will  therefore  douhllcss  he 
read  with  considerable  interest,  particularly  as 
Parliament  is  ven  much  inclined  to  favour 
municipal  ownership  and  control  of  public  water 
supplies.  Mr.  Silcock 's  paper  will  he  found  in 
another  column,    hut    it    is   impossible  in   this  place 

to  discuss  at  all  adequately  the  many  factors 
which  must  enter  into  (he  valuation  for  an  under- 
fcaking  of  this  kind.  The  amount  to  be  paid 
usually  turns  chieth  upon  the  fixing  of  a  fair  and 
jusl  Dumber  of  "  years'  purchase,"  to  be  used  as 
a  multiplier  in  capitalising  the  nett  income.  Mr. 
Silcock  points  out  that  man\  considerations  arise 
m  the  determination  of  this  number,  some  of 
which  mole  direct  l\  affect  the  accountant,  while 
others  demand  the  skill  and  judgment  of  the 
engineering  expert.  For  example,  one  govern- 
ing factor  must  obviously  be  the  degree  of  security 
of  the  ascertained  current  nett  income.  This 
depends  upon  a  variety  of  engineering  considera- 
tions, conspicuous  among  which  may  he,  mentioned 
the  quality  and  quantity  of  the  supply,  the  age 
and  condition  of  (he  works,  and  their  capability 
of  meeting  the  demands  made  upon  them.  Mr. 
Silcock  has  treated  the  whole  subject  in  a  very- 
clear  way,  and  we  cordially  commend  his  paper 
to  an\  engineer  who  may  be  concerned  in  a 
municipal  purchase  and  may-  be  called  upon  to 
support  the  advice  given  to  his  authority  in  the 
witness  chair. 


The   Surveyors' 

Institution 
Examinations. 


In  our  last  issue  there  ap- 
peared a  let  fcer  fin  mi  "  T\  picus,  " 
in  w  hich  the  writer  called  atten- 
tion to  the  unfortunate  position 
of  those  candidates  at  the  recent  Professional 
Associateship  examination  of  the  Surveyors' 
Institution  who  failed  in  the  "typical  subject," 
but  who  were  otherwise  successful.  That 
Typicus  "  is  not  alone  is  shown  by  the  hatch 
of  letters  which  we  have  received  from  other  can- 
didates who  find  themselves  similarly  placed.  II 
appeal's  that  in  consequence  of  the  coming  into 
force  of  the  new  regulations  governing  these 
examinations  the  privilege  which  such  candidates 
have  hitherto  enjoyed  of  taking  the  typical  subject 
only  at  a  subsequent  examination  cannot  appbj 
to  the  present  complainants,  as  the  recent 
examination  was  the  last  to  be  held  under  the 
old  rules.  Of  course,  this  was,  or  might  have 
been,  known  to  them  before  they  took  the  examina- 
tion, and  "  Typicus  "  is  quite  right  in  carefully 
stating  thai  he  makes  no  charge  of  injustice,  but 
is  onkj  anxious  to  obtain  a  favour  from  the  council 
having  regard  to  the  exceptional  circumstances 
In  the  letter  from  "Beta,"  which  we  publish 
this  week,  it  is  suggested  that  we  might  be  willing 


lo  receive  the  names  of  candidates  affected  witli 
a  view  to  the  presentation  of  a  petition.  We 
are  always  anxious  to  assist  our  readers  —  and 
particularly  the  younger  members  of  the  pro- 
fession in  any  way  open  to  us,  and  we  shall 
therefore  he  pleased  to  hear  from  such  candidates, 
and  fco  pass  the  letters  on  to  either  "  Typicus  " 
or  "  Beta,"  with  a  view  to  the  preparation  of  a 
memorial.  The  council  might  be  asked  either 
to  hold  a  special  examination  in  typical  subjects 
only,  in  time  for  the  October  elections;  or,  in 
the  alternative  to  say  that  the  success  of  such 
candidates  in  the  examination  to  be  held  next 
March  should  confer  upon  them  the  status  of 
professional  associate  of  the  institution,  with- 
out the  necessity  of  their  passing  the  final 
examination. 

*  *  * 

The  appointment  of  a  suc- 
A  Hard  Case.  cessor  to  Mr.  F.  Griffith,  who 
recently  retired  from  the  posi- 
tion of  water  engineer  and  manager  to  fche 
Leicester  Corporation,  has  been  accompanied  by- 
some  unfortunate  circumstances,  culminating  in 
the  resignation  of  Mr.  Neville  B.  Davies,  Assoc. m. 
[NST.c.E.,  the  assistant  engineer.  We  are  unable, 
on  the  information  before  us,  to  pronounce  judg- 
ment upon  the  action  of  the  corporation,  but, 
prima  facie,  it,  appears  that  Mr.  Davies  has  been 
very  hardly  treated.  Having  been  in  the  service 
of  the  corporation  for  twenty-two  years,  he 
naturally  felt  that  lie  had  some  claim  to  pro- 
motion, and  upon  the  vacancy  occurring  he  offered 
his  services  to  the  Water  Committee.  Not  only 
was  he  unsuccessful  in  his  application,  but  the 
appointment  was  never  even  advertised  so  that 
his  claims  could  be  considered  in  competition  with 
those  of  other  candidates.  The  difficulty  in 
which  Mr.  Davies  was  placed  may  be  gauged 
from  the  fad  that-  his  new  chief  was  professionally 
considerably  his  junior.  In  fche  circumstances 
Mr.  Davies  took  the  bold  course  of  resigning  his 
appointment  as  a.  protest  -an  action  which  will 
command  a  good  deal  of  sympathy  and  admira- 
tion. It  is  to  be  hoped  that,  the  great  Corporation 
of  Leicester  will  not  allow  the  matter  to  rest 
where  it  is,  hut  will  do  something  by  way  of 
making  amends  to  an  officer  who  lias  an  excep- 
tionally long  record  of  service,  and  who  appears 
to  have  a  real  grievance  in  having  his  claims 
relegated   |,,  those  of  a   much  younger  man. 

*  *  # 

A  Water  Board  That     much     criticised     body 

„  the   Metropolitan   Water   Board 

recently  found  themselves  in  the 
rather  unusual  position  of  defendants  to  a  sum- 
mons for  refusing  to  furnish  a  supply  of  wafer. 
If  appears  that  since  L908  a  butcher,  carrying  on 
business  next  door  to  the  complainant,  had 
obtained  his  supply  of  water  through  the  com- 
plainant s  pipe,  and  the  board  had  sanctioned  that 
arrangement.  In  March  of  this  year  the  board 
called  on  the  complainant  to  cut  off  the  , 
lion  with  his  neighbour's  house,  failing  which 
they  would  be  obliged  to  withdraw  the  supply 
from  his  premises.  The  complainant  felt  that  he 
could  not  act  in  that  way  towards  his  neighbour, 
and  consequently  the  board  cut  off  his  supply. 
Correspondence  passed  between  the  parties,  and 
eventually  the  board's  officials  took  the  matter 
into  their  own  hands  and  provided  a  separate 
supply.  It  is  provided  by  the  regulations  of  the 
board  that  every  house  must  have  a  separate 
supply,  except  in  the  case  of  a.  block  of  buildings 
having  one  owner.  The  learned  magistrate  there- 
fore dismissed  the  summons  against  the  board, 
saying  that  although  they  had  acted  within  their 
legal  rights,  he  considered  that  tbe  complainant 
had  been  rather  badly  treated.  He  therefore 
refused  to  grant  costs. 
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Water  Supply   of  Jersey. 

By   ALFRED   J.   JENKINS,   assoc.m.inst.c.e. 


Jersey  is  the  largest  and  most  southerly  of  the 
Channel  Islands,  and  is  situated  in  the  Bay  of  St. 
Malo,  about  15  miles  from  the  coast  of  Normandy. 
The  island  has  an  extreme  length  of  nearly  12  miles 
from  east  to  west,  and  a  width  varying  from  4  to  7 
miles.  Its  north-western,  south-western  and  south- 
eastern portions  consist  of  coarse-textured  syenitic 
granite;  between  the  two  first-named  areas  and  ex- 
tending to  the  middle  of  the  island  the  rock  is  a 
stratified  arehsean  shale.  The  north-eastern  part  con- 
sists of  volcanic  rocks,  chiefly  "  felsite  "  in  a  variety 
of  forms.  The  north  coast  varies  in  altitude  from 
250  ft.  to  480  ft.,  and  the  south  from  sea  level  to  200  ft. ; 
in  a  general  sense  the  island  may  be  said  to  slope 
to  the  south  in  that  the  six  principal  streams  rise 
near  the  north  and  west  coasts  and  discharge  into 
St  Aubin's  Bay.  which  occupies  the  middle  of  the 
south  coast.  The  population  numbers  52,000,  at 
which  figure  it  is  constant;  of  these  about  35,000  live 
in  St.  Helier,  and  the  villages  distributed  around  the 


the  four  months  of  June  to  September  passed  without 
a  single  day  of  useful  rainfall. 


Much  of  the  difficulty  experienced  by  the  former 
company  was  due  to  insufficiency  of  storage  accom- 
modation, so  that  at  times  water  had  to  be  taken 
directly  from  the  stream  to  the  filters.  With  highly 
cultivated  land  forming  the  greater  part  of  the  gather- 
ing ground,  very  careful  selection  of  water  is  most 
important,  and  the  reservoirs  are  now  provided  with 
by-pass  brookcourses  into  which  flood  water  is 
directed. 

The  total  capacity  of  the  reservoirs  is  equal  to  fifteen 
weeks  of  Rummer  demand,  apart  from  the  inflow 
during  that  period,  so  that,  allowing  for  the  esti- 
mated increase  which  will  result  from  the  condemna- 
tion of  the  shallow  wells  previously  referred  to,  the 
author  considers  that  sufficient  storage  has  been  pro- 
vided  for  at  least  another  fifteen  years.    The  larger 


Fig.  ].     j£usr.\  Wateb  Sui>pl\  :  View  of  Dannemarciie  Resebvoib  and  Dam. 


Bay  of  St.  Aubin ;  the  remainder  are  fairly  uniformly 
distributed  over  the  whole  area. 

Prior  to  1870  there  was  no  public  water  supply,  and 
the  first  attempt  to  introduce  one  was  badly  conceived. 
The  insufficiency  and  inferiority  of  the  service  'created 
a  prejudice  against  the  supply  which  it  has  been 
difficult  to  overcome,  with  the  result  that  even  at  the 
present  time  there  exist,  even  in  the  populous  areas, 
a  large  number  of  shallow  wells  of  doubtful  character, 
to  which  attention  is  being  given  by  the  sanitary 
authority  as  opportunities  arise. 

The  Jersey  New  Waterworks  Company  was  formed 
in  1882.  It  took  over  the  works  of  the  former  enter- 
prise, and  has  steadily,  though  perhaps  not  rapidly, 
developed  a  sound  concern  supplying  an  excellent 
water  in  adequate  quantity.  The  area  of  supply  ex- 
tends along  about  6  miles  of  the  south  coast,  and 
embraces  the  populous  area  before  referred  to.  Its 
source  of  supply  is  the  St.  Lawrence  stream,  which 
drains  the  central  watershed— an  area  of  1,200  acres. 
Much  of  the  water  is  derived  from  springs  issuing 
from  among  the  volcanic  rocks  at  the  head  of  the 
watershed,  but  the  bulk  of  the  flow  is  the  thai i  • 
cultivated  land  which  is  stored  and  filtered,  and  sub- 
sequently pumped  to  a  sufficient  elevation.  The 
annual  rainfall  over  a  period  of  thirty-five 
•  -'53  GS  in . ,  with  ■>.  maximum  of  47*66in.  (in 
i!J10),  and  a  minimum  of  20-51  in.  (in   1887).     In   1906 

•Paper  read  at  the  Summer  General  Meeting  of  the  Institution  of 
Water  Engineers  at  Wakefield  lust  week. 


storage  reservoirs  contain  31,000,000  gallons  and 
13,000,001)  gallons  respectively,  and,  when  possible, 
water  is  admitted  to  the  former  and  decanted  off  into 
the  latter,  whence  it  is  decanted  into  the  filters.  This 
operation  has  only  been  possible  since  the  larger 
reservoir  was  brought  into  use  in  1910,  since  which 
date  the  quality  of  the  water,  especially  in  regard  to 
uniformity,  has  materially  improved. 

The  larger  of  the  two  reservoirs,  known  as  the 
Dannemarche  reservoir,  was  constructed  in  the  years 
1908  and  1909  as  a  consequence  of  the  resources  of  the 
company  having  been  severely  tried  by  the  drought 
of  1906.  A  detailed  description  of  this  will  be  given 
later  in  the  paper.  The  outline  map  of  the  island 
(Plate  1)  shows  the  position  of  the  works  and  reser- 
voirs. 

FILTRATION. 

Ample  filter  area  has  been  provided  in  the  form  of 
2,180  sq.  yds.  of  open  sand  filters,  with  which  it  is 
seldom  necessary  to  exceed  a  filtration  speed  of  33  in. 
per  hour,  at  which  rate  bacteria  are  almost  entirely 
i  Liminated.  Each  filter  is  provided  with  a  notch- 
gaugi  outlet,  and  the  filtration  head  is  limited  to 
2ft.  1)  in.  The  filter  sand  is  a  moderately  fine  shore 
sand  obtained  locally;  and  it  is  interesting  to  note 
thai  it  i.-  seldom  necessary  to  scrape  the  beds  more 
than  three  times  ;i  year,  when  about  \  in.  is  removed 
for  washing.  There  was,  however,  an  exception  during 
the  summer  of  1911  (a  very  hot  and  dry  period),  when 
one    storage    reservoir    was    very    full    of    algse    and 
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diatoms;  filter  cleaning  then  became  an  incessant. 
operation.  During-  the  following  winter  the  mud 
which  had  accumulated  in  the  bed  of  the  reservoir 
(luring-  the  previous  fifteen  years  was  removed,  and 
there  lias  been  no  trouble  since. 

Two  other  matters  of  interest  in  regard  to  the  filtra- 
tion may  be  noted— namely,  that  the  character  of  the 
vegetable  growths  on  the  filter  beds  differs  from  year 
to  year;  also  that  in  one  year  the  surface  of  the  filters 
choked  within  three  weeks  of  cleaning  in  the  early 
spring.  The  author  tried  the  experiment  of  raking 
over  the  surface  to  a  depth  of  2 in.  or  3 in.,  and 
allowing  the  effluent  to  run  to  waste  for  a  couple  of 
days,  ami  as  a  result  of  this  the  beds  worked  well 
for   three   or    four    months   afterwards   without    further 

interference. 

PUMPING. 

The  works  being  situated  near  the  lower  end  of  the 
valley  from  which  the  supply  is  derived,  it,  is  neces- 
sary to  pump  to  a  service  reservoir  to  supply  the 
higher  paris  of  the  district.  At  the  present  time  the 
whole  supply  is  raised  to  150ft.  above  high-water  level, 
but  the  question  of  zoning  the  district  with  the  objecl 
of  reducing  the  quantity  to  be  pumped  is  under  con- 
sideration.    The   pumps  consist  of  two   units,   either 


Fig.  2. 


Jersey  Water   Supply  :  Dannemarche 
Dam  under  Construction. 


of  which,  is  capable  of  raising  nearly  4U,0i)O  gallons 
per  hour — one  a  compound  beam  engine,  and  the 
other  a  triple-expansion  Worthington  pumping  engine. 
The  pumps  deliver  into  a  covered  service  reservoir  of 
about  one  day's  capacity,  whence  there  are  duplicate 
trunk  mains  to  St.  Helier.  The  outflow  is  metered 
by  means  of  a  Palatine  recording  meter,  which  has 
done  excellent  service. 

dannemarche   storage  keservoir. 

The  site  selected  for  the  reservoir  was  to  a  certain 
extent  determined  by  the  possibility  of  obtaining 
land  without  compulsory  powers,  but  an  excellent  site 
was  eventually  obtained  at  the  rate  of  £250  an  acre— 
not  an  unreasonable  cost  having  regard  to  the  highly 
productive  nature  of  the  land.  It  was  situated  about 
I  \  miles  from  the  southern  end  of  the  valley,  and 
about  'i  mile  above  the  Mi  11 1  nook  storage  reservoir. 
Top-water  level  was  fixed  at  132ft.  above  high-water 
level.  Fig.  1  gives  a  general  view  of  the  completed 
reservoir. 

The  middle  of  the  valley  is  covered  with  about  10  ft. 
of  alluvial  deposit,  below  which  lies  the  archsean 
shale.  At  the  eastern  end  of  the  trench  this  shale 
came  to  the  surface,  and  was  extremely  hard  and 
close,  but  at  the  western  end  there  was  about  20ft.  of 
loose  and  shattered  ground  before  tight  shale  was 
met  with.  The  whole  of  this  shale  is  very  contorted, 
and  the  layers  vary  in  thickness  and  quality  within 
a  distance  of  a  few  feet.    They  lie  almost  vertically, 


and  nearly  parallel  to  the  trench.  Owing  to  numerous 
twists  and  folds  several  fissures  were  met  with,  each 
of  which  was  followed  down  until  the  point  was 
reached  at  which  it  closed  up. 

The  face  of  the  darn  was  carried  down  vertically 
and  for  a  width  of  6ft.  to  a  watertight  foundation, 
the  greatest  depth  being  36ft.  The  remainder  of  the 
base  rests  on  two  bench ings,  the  toe  being  generally 
taken  2ft.  into  the  rock.  The  irregularities  of  the 
foundation  gave  very  good  hold  for  the  dam,  and  the 
pressure  at  the  toe  is  only  4  tons  per  square  foot. 
Plates  2  and  3  give  details  of  the  dam  and  valve  shaft. 

Plate  4  shows  a  diagram  of  the  lines  of  pressure 
in  the  dam,  from  which  it  will  be  observed  that  the 
resultant  line  of  pressure  with  the  reservoir  full  falls 
within  the  middle  third  throughout  the  section,  but 
that  with  reservoir  empty  the  resultant  falls  just  out- 
side for  a  large  portion  of  its  length.  This  results 
in  a  maximum  tensile  stress  at  the  toe  of  about  310  lb. 
per  square  foot,  giving  a  factor  of  safety  of  over  100. 
The  object  of  making  this  departure  from  the  usual 
practice  was  to  save  masonry,  while  giving  a  vertical 
inner  face  to  the  dam.  This  may  be  open  to  adverse 
criticism,  but  the  author  can  see  no  objection  to  it 
because  the  stability  of  the  dam  is  in  no  way  im- 
paired. It  is  interesting  to  note  that  many  dams 
which  have  been  designed  to  be  free  from  tension, 
and  are  so  on  horizontal  planes,  are  nevertheless  sub- 
ject to  tension  on  vertical  planes  near  the  toe  when 
the  reservoir  is  full,  a  fact  which  is  frequently  over- 
looked, and  which  generally  occurs  when  the  toe  of 
the  dam  approximates  to  the  horizontal. 

In  order  to  dispose  of  material  from  the  trench, 
and  to  fill  up  an  unsightly  hole  between  the  dam  and 
the  road  embankment  south  thereof,  the  excavated 
ground  was  dumped  at  the  back  of  the  dam.  By  this 
means  also  two  other  purposes  were  served:  firstly, 
the  lower  part  of  the  down-stream  face  could  he  left 
rough,  and,  secondly,,  the  filling  was  used  to  carry  a 
locomotive  crane,  the  run  being  eventually  lifted  (tem- 
porarily) about  5  ft.  higher  than  the  finished  level  of 
the  backing  to  the  dam  in  order  that  a  31-ft.  jib  might 
reach  the  top  of  the  wall  (see  Fig.  2).  This  backing 
of  earth,  &c,  was  not  carried  high  enough  to  have 
much  effect  on  the  dam,  and  only  resulted  in  the 
lines  of  pressure  (reservoir  full  or  empty)  being  moved 
a  little  nearer  the  centre  of  the  section. 

What  little  spring  water  was  found  in  the  trench 
was  dealt  with  in  the  usual  way  of  piping  off  and 
stopping  back  when  the  concrete  was  well  set. 

materials. 

The  dam  was  built  of  Portland  cement  concrete 
with  irregularly  shaped  displacers,  and  the  exposed 
faces  were  built  with  coursed  and,  for  the  most  part, 
squared  granite  rubble.  The  sand  used  was  a  mixture 
of  sea  sand  and  finely  crushed  granite,  and  all  the 
stone  was  granite.  The  proportions  of  materials  used 
were  1  of  cement  to  6  parts  of  granite  and  sand,  except 
where  the  dam  was  less  than  6  ft.  in  thickness,  where 
the  proportion  was  1  to  5.  There  was  always  a  con- 
siderable margin  of  mortar  to  allow  for  imperfect 
mixing  and  for  bedding  and  surrounding  the  dis- 
placers, and  the  mixture  was  kept  fairly  wet.  The 
use  of  a  quantity  of  finely  crushed  granite  in  lieu 
of  part  of  the  sea  sand  made  the  mortar  easier  to 
work,  especially  in  bedding  the  displacers;  further- 
more, it  probably  added  to  the  watertightness  of  the 
work. 

The  author  had  hoped  to  get  30  per  cent  of  dis- 
placers into  the  wall,  but  owing  to  the  irregular 
shapes  of  the  stones  and  the  difficulty  of  handling 
large  stones,  not  more  than  20  per  cent  were  actually 
used.  The  displacers  were  not  placed  within  6  in.  of 
each  other.  Many  of  them  were  inserted  point  down- 
wards into  the  concrete,  but  stones  with  a  good,  even 
base  were  set  on  that  base  by  being  well  rocked, 
thumped  and  twisted  into  position.  In  that  portion 
of  the  wall  less  than  6  ft.  thick  no  displacers  were 
used. 

Where  the  thickness  of  the  wall  permitted,  the  con- 
crete was  laid  in  three  rows  of  rectangular  blocks, 
each  block  being  a  day's  work.  The  sides  of  the 
blocks  were  timbered  where  the  work  did  not  butt 
against  either  face-masonry  or  old  concrete,  and  in 
the  transverse  joints  large  V  notches  were  left  to  be 
keyed  into  by  the  succeeding  blocks.  The  timbering 
of  each  block  was  arranged  so  that  longitudinally  and 
transversely  it  broke  joint  with  those  immediately 
beneath  and  those  surrounding  it.  When  the  concrete 
was  brought  up  to  the  level  of  an  adjoining  block, 
the  timbering  was  either  set  forward  on  it  or  back 
on  the   block   in   course  of  construction   in  order   to 
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avoid  a  vertical  joint.  At  the  end  of  each  day's  work 
the  concrete  was  finished  at  a  level  different  to  those 
of  surrounding  blocks.  All  concrete  was  roughed  with 
picks  before  subsequent  work  was  put  on  or  against 


face.  The  same  care  was  taken  to  break  joint,  and, 
in  addition,  the  bed  joints  were  now  broken  by  leaving 
a  key,  this  being,  in  the  author's  opinion,  preferable 
to  a  longitudinal  notch,  as  it  offers  greater  facilities 


Scale   of    Miles 


Jersey  Water  Supply:  Sketch  Plan  of  the    Island,  Showing  Works,  Gathering  Ground 

and  Area  of  Supply. 

(Plate  1.) 


it.  A  horizontal  layer  of  cement  mortar  was  the  com- 
mencement of  each  day's  work.  Masonry  facework 
was  carried  up  in  advance  of  the  concrete  and  allowed 
at  least  four  days  to  set,  after  which  the  concrete 
backing  was  brought  up  to  its  level,  and  the  masons 


for  roughing  and  cleansing.  The  concrete  was  hand- 
mixed.  The  masonry  of  the  inner  face  had  the  joints 
raked  out  2  in.  deep  before  the  mortar  had  set  hard, 
and  was  afterwards  pointed  up  with  mortar  comprised 
of  1  part  of  cement  to  H  of  sand.     The  outer  face  had 


Plan. 

Jersey    Wateb  Supply:    Dannemarche  Dam. 
(Plate  2.) 


were  allowed  on  it  again  after  four  days  more.    Where 

the  wall  became  narrow  only  two  rows  of  blocks  were 

•  -,  the  one  being  the  backing  to  the  masonry 

on  the  inner  face,  and  the  other  of  that  on  the  outer 


tin;  joints  struck  as  the  work  proceeded.     The  method 
of  construction  is  illustrated  by  the  photograph  re- 
produced in  Fig.  2. 
The  valve  shaft  in  the  centre  of  the  dam  was  built 
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as  part  of  the  dam;  it  contains  valves  which  can  ho 
used  to  draw  off  from  three  different  levels  (see 
Plate  3). 

The    Portland    cement    used    throughout    (he    work 

Plan. 


Section  A.  A 


the  makers  reported  a  satisfactory  twenty-eight-day 
tost,  the  consignment  was  used  without  waiting  for 
that  test  heing  made  locally,  so  as  to  save  storage 
and  prevent  the  cement  getting  stale.     In  every  case 


Section  B.  B. 
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Jersey  Water  Supply  :  Details  of  Dannemarche  Dam. 
(Plate  3.) 


/:■//  li: 


Jersey  Water  Supply  :  Diagram  op  Lines  of 

Pressure,  Dannemarche  Dam. 

(Plate  4.) 

was  to  B.S.  specification,  specially  slow-setting. 
Each  consignment  was  carefully  tested  in  regard  to 
fineness,  expansion  under  Le  Chatelier  test,  and 
tensile  strength.  If  there  was  a  satisfactory  growth 
between   the   seven   and   fourteen   day    samples,   and 


the  local  twenty-eight-day  test  proved  satisfactory, 
and  briquettes  tested  subsequently  one,  two  and 
three  years  after  making,  gave  excellent  results. 
The  cement  being  exceptionally  slow-setting,  the  age 
of  briquettes  was  reckoned  from  the  time  when  it 
had  set  hard.  If  this  had  not  been  done,  some  of 
the  consignments  would  not  have  attained  sufficient 
strength  to  pass  the  seven-day  test,  whereas  the 
longer  tests  have  since  proved  those  consignments 
to  have  been  of  excellent   quality. 

COST   OF  THE  WORKS. 

Apart  from  the  cost  of  the  land,  the  construction 
of  this  reservoir,  which  has  a  capacity  of  about 
31,000,000  gallons,  was  £11,700.  Of  this  the  dam, 
which  contains  4,758  cub.  yds.,  cost  £7,030.  The 
concrete  cost  22s.  per  cub.  yd.;  face  work  and  point- 
ing 12s.  9d.  per  yard  super,  extra  on  above.  Other 
items  of  cost  were:  — 

Brookcourse     diversion,     overflow     and 

by-wash      £1,120 

Road    diversions       1,730 

Mains  and  sluice  valves 460 

Excavation   in  reservoir  bed       1,200 

Fencing  and  planting  trees 160 

Wages     paid    to     labourers,    18s. ;      to     stone 
cutters,    27s.  ;     and     to     masons    30s.    per 
week. 
The   supply   of   materials   was   contracted    for,    and 
everything  was   weighed  on  delivery.    The  construc- 
tion  was  carried   out   by   the    author,   with   Mr.    W. 
Eees  Jenkins,  Assoc. m.inst.ce.,  as  resident  engineer. 


North  Wales  Trunk  Road  Scheme — A  conference,  con- 
vened by  Mr.  H.  A.  Tilby  (clerk  to  the  Flint  County 
Council),  was  held  at  Rhyl  on  Monday  to  settle  the 
route  of  the  new  trunk  road  from  Growant  to  Rhyl 
along  the  coast.  The  conference  was  attended  by 
representatives  of  the  Rhyl  and  Prestatyn  Urban 
Councils  and  the  Holywell  and  St.  Asaph  Rural  Coun- 
cils, through  whose  districts  the  proposed  road  will 
pass.  The  scheme  will  cost  about  £17,000,  and  will 
shorten  the  distance  to  Rhyl  by  about  2  miles. 
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Institution  of  Municipal  and  County  Engineers 

ANNUAL  SCOTTISH    MEETING   AT   DUNDEE. 


Members  from  all  parts  of  Scotland  and  from  a 
number  of  English  towns  were  present  at  the  meeting 
of  the  Institution  of  Municipal  and  County  Engineers 
which  took  place  on  Friday  and  Saturday  last  at 
Dundee.  As  is  customary  at  the  annual  gathering 
in  the  Scottish  District,  the  first  day  was  taken  up 
with  the  consideration  of  papers  and  inspections  of 
municipal  works,  the  .following  day  being  devoted 
to  an  excursion  to  the  beautiful  country  of 
Lintrathen — whence  a  considerable  part  of  the  water 
supply  of  the  city  is  derived — and  to  Glamis  Castle. 
The  members  were  received  shortly  after  midday  on 
Friday  by  Lord  Provost  Urquhart,  who  was  accom- 
panied by  Mrs.  Urquhart  and  the  magistrates  of 
Dundee,   and  they   were   subsequently  entertained  to 


[Fiom  photo  bj/  Lafnyetle.} 

Mr.   James   Thomson, 

City  fcr  gineer  of  Dundee. 

lunch  in  the  Albert  Galleries,  the  company  includ- 
ing, in  addition  to  the  Lord  Provost — who  occupied 
the  chair — Messrs.  R.  J.  Thomas  (Buckinghamshire), 
the  president  of  the  institution,  John  Bryce  (Partick), 
vice-president,  A.  D.  Greatorex  (West  Bromwich), 
past-president,  J.  Thomson  (city  engineer  of  Dundee), 
W.  H.  Blyth  Martin  (town  clerk),  John  Lindsay 
(town  clerk  of  Glasgow),  A.  H.  Campbell  (Edinburgh), 
David  Ronald  (Falkirk),  hon.  district  secretary,  F.  G. 
Holmes  (Govain.  J.  S.  Brodie  (Blackpool),  W.  C. 
Easton  (Glasgow),  Allan  Stevenson  (Ayr),  D.  A.  Donald 
(Grangemouth),  P.  C.  Smith  (Arbroath),  C.  Brown 
(Hawick),  J.  Watson  (Strathaven),  Win.  Watson  (St. 
Andrews),  James  L.  Lumsden  (Kirkcaldy),  J.  P. 
Spencer  (North  Shields),  G.  Ross  (Clydebank), 
Robert  Spittal  (Hamilton),  William  Nicol  (Callan- 
der;, James  B.  Roberton  (Dundee),  R.  Dickinson 
(Berwick-upon-Tweed),  T.  J.  Kenny  (Dunferm- 
line), Thomas  Smith  (Coatbridge),  Robert  Black- 
wood (Kilmarnock),  A.  Forbes  (Dunfermline),  A.  Watt 
Allison  (Crieff),  H.  Inglis  (Airdrie),  W.  A.  Chapman 
(Airdrie),  T.  Watt  (Airdrie),  W.  H.  Wainwright (Edin- 
burgh), A.  If.  Goudie  (Stirling),  .lames  Lee  (Paisley), 

•    (Perth),    J.    Cameron    (Strathaven),    W.    B. 

I  (Dunfermline),  W.  Sym  (Stonehouse),  G. 
Donaldson  (Kirkcaldy),  R.  Drummond  (Paisley),  T.  K. 
Boddan  (Broughty  Ferry),  James  Galloway  (Buck- 
haven),  II.  Mck'illop  (Perth).  Win.  Pallantinc 
(Laurieston),  Alexander  Roberton  (Crieff),  J.  Barker 
(Dumfrie  i,  T.  Goodwillie  (Dumphries),  A.  A.  Turin5 
(Elgin),  A.  Goodwillie  (Brechin),  B.  Millar 
M.  B.  McBeth  (Lochgilphead,  Argyll), 
G.  Cruiekshank  (Hamilton),  C.  Young  (Coatbridge), 
and  T).  (London),  secretary  of  the  institu- 

tion. Others  present  were  Messrs.  Buist,  Paton, 
N'oble,  Speed,  Malcolm,  Spence,  Perrie,  Neave,  Don, 
Macdonald,  Watt,  Mudie,  Serymgeour,  Nairn,  High, 
ues,  Girrity,  Allan,  McCabe, 
Melville,  Nicol,  P.  Fisher,  H.  Richardson,  A.  Yuill, 
A.  H.  Miller,  W.   \b-Gregor,  G.  Baxter,  J.  G.  Soutar, 


J.  Carmichael,  J.  H.  Thomson.  H.  Band,  D.  F.  Milne 
and  J.  Turnbull  (Dundee),  Forwell  (Monifieth), 
Smibert  (Carnoustie),  Soutar  (Wormit,  Fife),  Hunter 
(West  Ferry),  C.  Massie  (Falkirk),  D.  Robertson 
(Aberdeen),  Grubb  (St.  Andrews),  Alexander  (Arbroath), 
Robinson  and  W.  H.  Carmichael  (Greenock),  and 
Wilson  (Arbroath). 

The  toast  of  "The  Institution"  was  proposed  by 
Lord  Provost  Urquhart,  ll.d.,  who.  in  extending  a 
welcome  to  the  members,  said  the  Municipality  of 
Dundee  recognised  that  the  work  of  the  municipal 
engineer  was  a  very  important  one,  and  they  quite 
approved  of  the  principle  of  co-operation  between 
them,  for  the  interchange  of  ideas  which  resulted 
must  be  to  the  advantage  of  the  public  as  much  as 
to  themselves.  Public  representatives  were  for  the 
most  part  amateurs,  and  were  to  a  very  large  extent 
in  the  hands  of  the  permanent  officials,  and  not 
least  in  the  hands  of  the  engineers.  In  Dundee  they 
were  peculiarly  fortunate  in  having  thoroughly  up- 
to-date  engineers  in  charge  of  the  various  public 
services,  and  he  thought  that  would  be  amply  con- 
firmed during  the  inspections  which  they  were  1" 
make  later  on  of  the  different  municipal  under- 
takings. 

The  President  (Mr.  R.  J.  Thomas),  in  replying, 
returned  thanks  on  behalf  of  the  members  for  the 
hearty  reception  of  the  corporation.  It  was  an 
honour  they  very  keenly  appreciated,  for  it  not  only 
showed  the  goodwill  of  the  town  council  towards 
them  as  a  body,  but  was  a  clear  indication  of  the 
esteem  with  which  their  fellow  members  in  the 
service  of  the  municipality  were   regarded. 

Mr.  x\.  D.  Greatorex  (West  Bromwich),  past- 
president,  in  proposing  thetoastof  "The  Corporation 
of  Dundee,"  observed  that  the  corporation  had 
proved  itself  a  most  enterprising  one  in  many  ways. 
They  had  already  spent  no  less  than  £500,000  on 
the  improvement  of  the  city,  and  he  understood  that 
a  similar  amount  was  to  be  expended  in  its  further 
improvement.  He  also  understood  Dundee  was  the 
first  town  in  Scotland  to  undertake  the  duties  im- 
posed on  the  country  by  the  Town  Planning  Act,  and 
the  first  in  Scotland  to  appoint  a  Town  Planning 
Committee,  entering  into  the  question  in  a  most 
enthusiastic  manner.  Dundee  also  was  the  pioneer 
in  Scotland  in  the  matter  of  the  trackless  trolley 
system. 

The  Lord  Provost,  in  acknowledgment,  remarked 
that  Dundee  was  exceedingly  well  served  by  her 
engineers.  The  tramways,  gas,  water,  markets  and 
electricity  were  all  under  the  management  of  the 
town  council — and  successfully  so — and  although  the 
repres3ntatives  of  the  people  were  primarily  respon- 
sible for  that  satisfactory  condition  of  affair.-,  the 
chief  credit  for  the  success  which  had  been  attained 
was  due  to  their  engineers. 

On  the  proposition  of  Mr.  John  Lindsay,  town 
clerk  of  Glasgow,  a  vote  of  thanks  was  accorded  to 
the  Lord  Provost  for  presiding. 

At  the  subsequent  business  meeting,  at  which  Mr. 
John  Bryce  (Partick),  vice-president,  occupied  the 
chair,  the  proceedings  were  opened  by  the  reading  of 
a  report  from  the  Roads  Committee  dealing  witli  the 
experimental  tests  of  several  classes  of  road  material 
in  Scotland. 

ROAD    COMMITTEE'S    REPORT. 

From  this  it  appeared  that  Mr.  Ronald,  by  the  aid 
of  a  rainfall  map  and  records,  had  pointed  out  the 
various  zones  where  climatic  conditions  were  such  as 
to  give  valuable  results  from  experiments  in  road 
formations.  The  principle  of  having  experimental 
lengths  of  various  forms  of  road  construction  in  Scot- 
land had  been  agreed  to.  The  factors  requiring  con- 
sideration wcii'  traffic  and  meteorological  conditions. 
It  had  been  deemed  advisable  to  have  the  several 
experimental  sections  in  different  localities,  these 
being  chosen  with  special  regard  to  climafie  COndi 
tions,  the  most  important  being  that  of  the  rainfall 
The  following  districts  were  proposed:  Fort  William, 
'.•.lull  lie.  iii  the  60-80-in.  per  annum  rainfall  belt, 
Colmonel,  which  lies  in  the  40-60-in.  per  annum  rain- 
fall belt ;  Nairn  or  Elgin,  which  lies  in  under  25-in. 
per  a  tnurrj  rainfall  belt;  Pitlochry,  which  lies  in  the 
Highlands;  and  districts  in  Fifeshire,  Haddington, 
Peebles,  Edinburgh,  Lanarkshire,  and  near  Glasgow, 


Jl  m:  13,  1913. 


AND    COUNTY    ENGINEER. 


899 


1 1  had  been  decided  that,  as  far  as  possible,  the  first 
experimental  sections  should  be  Laid  down  on  a 
gravelly  subsoil,  and  whore  the  traffic  was  medium 
i.e.,  where  the  cost  of  maintenance  was  about  E60-£70 
per  mile  per  annum  for  a  road  about  18ft.  wide.  The 
following  forms  of  road  construction  bad  been  gene- 
rally decided  upon:  — 

(1)  Ordinary  water-bound  macadam  with  metal,  as 

generally  used — preferably  whinstone. 

(2)  The  above  surface  tarred  with  distilled    tar    to 

Road  Board  specification. 

(3)  Ordinary  macadam,  .'tin.  thick,  grouted  with  a 

mixture  of  pitch  and  sand. 
i  I)  Ordinary   macadam,    3in.   thick,    grouted    with 

pitch   alone. 
(5)  The  above,  with    surface    sealed   with    prepared 

bituminous  mixture. 
(ii)  Ordinary  macadam,  superimposed  upon  and  well 

rolled  into  a  layer  of  tarred  chippings,  then 

grouted  and  surface  sealed  as  above. 

(7)  Tar-macadam — i.e.,  tarred  material  surfac  i  si  ale  I 

with  distilled  tar. 

(8)  Tar-macadam,  surface    sealed  with    a    prepared 

bituminous  material. 

Also  any  proprietary  article,  at  the  discretion  of  the 
surveyor,  provided  that  the  ultimate  cost  is  guaran- 
teed to  be'  not  greater  than  that  of  ordinary  macadam. 

It  was  considered  that  the  stone  selected  for  tin- 
above  experiments  should  he  that  which  serves  the 
largest  area,  in  the  district,  and  that  the  tar  should 
satisfy  the  Road  Board  specification,  it  was  further 
decided  that  letters  should  be  sent  to  the  surveyors 
of  the  following  districts  so  as  to  get  their  active  co- 
operation in  this  work:  Aherfeldy,  Ayr,  Dunblane, 
Edinburgh  County,  Edinburgh  City,  Elgin,  Falkirk 
Burgh.  Glasgow,  Haddington,  Hamilton,  Kirkcaldy, 
Lockerbie,  Peebles,  Thornhill.  It  was  suggested  that 
three  lengths  should  be  laid  down  on  the  Trossachs 
road  where  motor  traffic  is  forbidden.  These  were  to 
be:  (1)  Ordinary  macadam;  (2)  ordinary  macadam 
with  surface  tarring;  (3)  ordinary  macadam  with  tar 
grouting. 

It  was  resolved  that  each  section  should  be  not  less 
than  100  yds.  in  length  and  about  18  ft.  wide,  the 
average  cost  to  be  about  Is.  6d.  per  super,  yard.  With 
regard  to  the  cost  of  these  experiments,  the  view  was 
expressed  that  application  by  the  various  districts 
should  be  made  to  the  Road  Board  for  assistance,  and 
that  a  general  statement  should  be  sent  direct  to 
the  board  giving  details  of  the  general  objects  and 
proposed  operations  by  the  committee  with  regard  to 
the  experimental  lengths  of  road  construction  in 
Scotland.  It  was  resolved  that  an  effort  should  be 
made  to  secure  the  construction  of  the  various  trial 
sections  this  year. 

Mr.  J.  Bryce  (Partick)  said  he  thought  the  meeting 
would  agre^  that  this  was  a  most  comprehensive  under- 
taking that  the  Roads  Committee  was  taking  up  in 
Scotland.  The  need  had  been  felt  for  some  time  that 
something  ought  to  be  done  in  Scotland.  They  had 
had  experiments  in  the  South  of  England  at  Sidcup 
and  elsewhere,  but  they  all  felt  that  those  experiments 
did  not  apply  to  Scotland. 

Mr.  Walker  Smith  (Local  Government  Board  for 
Scotland),  the  chairman  of  this  committee,  formally 
moved  the  adoption  of  the  report. 

Mr.  R.  Spittal  (Hamilton)  said  it  occurred  to  him, 
as  a  surveyor  in  a  big  commercial  centre,  that  a  £70 
road  was  not  the  only  road  which  ought  to  be  tested. 
The  average  cost  of  the  roads  in  his  district  was  over 
£100  a  mile — that  was  including  both  best  and 
secondary  roads.  He  thought  the  committee  should 
consider  a  heavier  graded  road  than  that  of  £70  a  mile. 

Mr.  A.  D.  Greatorex  (West  Bromwich),  as  an 
English  surveyor  and  a  member  of  the  council  of  the 
institution,  complimented  the  members  of  the  Scot- 
tish District  upon  the  excellent  report  which  they 
had  submitted,  and  the  comprehensive  manner  in 
which  they  had  tackled  this  important  question. 

The  report  was  adopted,  and  Mr.  Bryce  said  further 
progress  would  be  reported  at  a  future  meeting. 

SUGGESTED    MOVABLE     COUNCIL    MEETINGS. 

Mr.  D.  Ronald  (hon.  district  secretary)  said  he  had 
received  the  following  letter  from  the  North-Eastern 
District. — 

"  I  am  directed  to  forward  you  a  copy  of  a  resolu- 
tion  passed  at  a  meeting  of  the  North-Eastern  District 
Committee  at  Leeds  on  Saturday  last :  '  That  this 
committee  is  of  opinion  that  it  is  in  the  best  interests 
of  the  institution  that  meetings  of  the  council  should 


!"  held  periodically  in  various  parts  of  the  country 
instead  of,  as  at  present,  in  London,  and  that  a  copy 
of  this   resolution    be   sent   to  the   hon.   secretary   of 

each  of  the  various  districts  asking  for  their  co-opera- 
tion  by  supporting  a  formal  resolution  to  this  effect, 
which  will  be  submitted  to  the  council  by  the  repre- 
sentatives from  this  district.1  Will  you  be  good 
enough,  therefore,  to  bring  the  matter  before  your 
district  committee  at   the  earliest  opportunity  ? 

"(Signed)    J.  P.  Wakeford." 

Mr.  Bryce  asked  the  members  to  say  whether  the 
letter  should  he  passed  on  to  the  committee  to  take 
step-  to  co-operate  with  the  North-Eastern  District 
to  further  the  object  mentioned.  He  did  not  know 
what  it  might  involve.  It  might  mean  that  unitedly 
they  would  come  to  some  decision,  and  send  up  a 
recommendation  to  headquarters  for  the  council  to 
consider  the  matter.  He  supposed  they  would  agree 
to  that. 

The  meeting  unanimously  agreed. 

PROPOSED    MUTUAL    DEFENCE    FUND. 

Mr.  D.  Ronald  read  the  following  letter  from  Mr. 
T.  Cole,  secretary  of  the  institution,  with  reference 
to  the  proposed  formation  of  a  Mutual  Defence  Fund: 

"  I  am  directed  to  ask  you  to  bring  before  the 
special  and  early  notice  of  the  members  of  your  dis- 
trict the  question  of  the  formation  of  the  Mutual 
Defence  Fund.  The  council  will  he  glad  to  consider 
any  observations  which  your  district  cares  to  offer  on 
the  question  generally.  I  shall  be  glad  if  you  can 
arrange  to  have  this  matter  brought  before  your  dis- 
trict at  as  early  a  date  as  possible." 

Mr.  Bryce  asked  wdiether  it  meant  the  formation 
of  a  committee  for  the  district.  Perhaps  Mr.  Cole 
would  give  them  some  information. 

Mr.  Cole  said  the  council  had  had  before  them 
the  question  of  the  establishment  of  a  Mutual  Defence 
Fund.  The  main  question  was  whether  the  matter 
should  be  taken  up  as  a  voluntary  or  as  a  compulsory 
measure.  It  had  been  finally  decided  to  make  it  volun- 
tary. All  the  members  of  the  institution  had  been 
informed  in  regard  to  it,  and  the  subscription  it  was 
proposed  to  make  was:  Members,  7s.  6d.;  associates, 
5s. ;  and  students,  2s.  6d.  The  question  having  been 
di  us  ed,  there  seemed  to  be  not  quite  an  unanimous 
feeling,  and  the  council,  therefore,  were  of  opinion 
that  it  would  be  well  to  take  every  means  to  get  it 
well  digested  in  all  the  districts  of  the  institution, 
so  that  this  letter  of  his  was  sent  to  every  district  m 
order  that  the  district  secretary  might  put  it  before  tne 
members  and  get  an  opinion  expressed  as  to  the  ad- 
visability or  otherwise  of  having  this  Mutual  Defence 
Fund.  Mr.  W.  H.  Prescott,  the  engineer  of  Tottenham, 
a  member  of  the  council,  had  taken  upon  himself  the 
duty  of  taking  up  the  work  of  this  fund,  and  he  would 
be  very  glad  to  receive  letters  and  information  from 
members.  It  had  also  been  decided  that  Mr.  Prescott 
should  read  a  paper  at  the  next  annual  meeting,  which 
was  to  be  held  at  Great  Yarmouth  in  July,  when  an 
opportunity  would  be  given  to  members  to  discuss 
the  whole  question. 

The  President  remarked  that  it  was  very  desirable 
the  members  should  express  their  opinion.  It  was 
a  very  important  step  to  take,  and  the  council  wanted 
to  have  the  members  at  their  back.  It  was  important 
that  they  should  get  the  opinion  of  the  individual 
members  and  also  the  collective  opinions  of  each 
district,  and  if  those  opinions  could  be  obtained  by 
the  annual  meeting  it  would  materially  help  that 
meeting  to  come  to  a  decision.  The  question  of  a 
compulsory  contribution  was  discussed  very  minutely 
by  the  council,  and  they  were  advised  that  a  compul- 
sory contribution  was  impossible  under  the  Articles 
of  the  institution,  and  the  work  of  getting  the  Articles 
altered  was  so  cumbersome  and  difficult  that  they  did 
not  feel  able  to  advise  the  institution  to  have  a  com- 
pulsory scheme. 

Mr.  Cole  said  the  council  had  been  disappointed 
at  the  cold  manner  in  which  the  matter  was  received, 
and  the  few  replies  from  members. 

Mr.  Bryce:  Do  I  understand  that  the  council  will 
defend  any  man  whether  they  contribute  or  not  ? 

The  President  :  It  is  obvious  that  unless  a  man 
subscribes  to  a  fund  he  can  hardly  expect  the  insti- 
tution  to   defend   him. 

Mr.  W7alker  Smith  said  he  thought  they  had  in- 
sufficient information  to  express  a  definite  opinion. 
They  were  to  have  the  facts  placed  before  the  annual 
meeting  in  a  paper  by  Mr.  Prescott,  which  he  thought 
would  be  extremely  helpful,  and  after  then  the  Scot- 
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tdsh  District  could  consider  it  and  say  Aye  or  Nay 
on  the  matter. 

Mr.  Bryce:  We  will  await  developments  and  see 
the  opinion  of  the  animal  meeting  on  the  matter. 

This  was  agreed  to. 

STANDARDISATION    OF    ROAD    MATERIAL. 

Mr.  Bryce  asked  Mr.  Drummond  to  make  his  re- 
port on  the  standardisation  of  road  material. 

Mr.  R.  Drummond  (Paisley)  read  the  following 
report:  — 

"In  connection  with  my  appointment  a  year  ago 
as  representative  of  the  institution  on  the  Sectional 
Committee  on  Eoad  Materials,  under  the  auspices  of 
the  Engineering  Standards  Committee,  perhaps  I 
should  shortly  state  what  has  transpired  and  report 
progress.  At  a  conference  on  the  standardisation  of 
road  material,  held  in  London,  June,  1912,  under  the 
chairmanship  of  Sir  John  Wolfe  Barry,  when,  after 
evidence  had  been  heard  from  both  quarry  masters 
and  users,  the  conference  resolved  that  the  standardi- 
sation of  road  stones  was  desirable,  and  also  all  kinds 
of  materials  used  in  the  construction  of  roads,  a  sec- 
tional committee  was  formed  and  met  in  November. 
At  this  meeting  a  sub-committee  was  formed  to  con- 
sider the  sizes  and  nomenclature  of  broken  stone. 
This  sub-committee  have  held  three  meetings,  and  a 
very  considerable  amount  of  work  was  got  through, 
including  a  large  number  of  tests  of  various  quarries 
all  over  the  country.  I  took  part  in  all  the  meetings. 
I  also  visited  the  principal  quarries  in  Scotland, 
making  tests  at  each  one  with  a  view  to  obtaining 
reliable  information  for  the  sub-committee.  It  would 
be  too  elaborate  to  go  into  details;  besides  the  work 
of  the  committee  is  not  completed;  but  I  may  men- 
tion that  the  outcome  of  it  all  is  that  a  report  has 
been  drawn  up  by  the  sub-committee  making  certain 
recommendations  for  approval  by  the  sectional  com- 
mittee. These  recommendations  or  conclusions  only 
refer  to  sizes  and  gauges  of  broken  stones,  method 
of  testing,  &c,  and  which  will  be  known  as  the  British 
Standard  Specification  for  Broken  Stone  and  Chip- 
pings.  The  question  of  bituminous  tar,  tools,  &c,  is 
yet  to  be  considered. 

Mr.  Bryce  said  they  were  indebted  to  Mr.  Drum- 
mond for  this  report,  which  showed  that  this  com- 
mittee were  doing  good  work. 

The  President  said  he  happened  to  be  a  member 
of  this  sub-committee,  and  he  thought  it  was  only 
right  that  district  meeting  should  know  what  admir- 
able work  Mr.  Drummond  had  done  on  the  com- 
mittee. Only  those  who  sat  with  him  from  day  to 
day,  going  into  all  the  details,  could  appreciate  the 
good  work  he  had  done.  They  had  to  meet  the  objec- 
tions of  the  quarry  owners,  and  although  they  did 
not  get  all  they  wanted,  and  all  the  members 
wanted,  they  got  a  very  large  measure,  and  if  their 
recommendations  were  adopted  and  loyally  carried  out 
he  believed  this  was  the  beginning  of  an  agreement 
which  would  be  of  advantage  to  the  local  authorities 
and  to  the  quarry  owners.  They  were  greatly  in- 
debted to  Mr.  Drummond  for  the  way  in  which  he 
had  worked  on  that  committee. 

Mr.  Bryce:  I  am  sure  we  are  all  pleased  with  the 
dent's  testimony  to  the  value  of  our  represen- 
tative. 

BUILDING     BY-LAWS. 

Mr.  Bryce  referred  to  the  draft  by-laws  prepared 
by  a  committee  of  the  Scottish  district,  and  said 
they  were  much  disappointed  at  the  slow  progress  of 
passing  these  draft  by-laws  through  the  Government 
Department.  The  Scottish  Office  had  really  blocked 
this  thing  for  several  years,  and  it  was  high  time 
some  improved  method  was  instituted  of  doing  public 
work  in  Scotland.  It  was  simply  disgraceful  that 
these  by-laws  had  been  in  hand  for  three  or  four 
years  and  nothing  had  been  done.  The  Local  Govern- 
ment Board  had  done  their  part  in  regard  to  the 
sanitary  portion  of  the  by-laws,  and  it  was  just  a 
question  whether  they  should  not  decide  to  print 
the  part  approved  by  the  Local  Government  Board, 
leaving  the  unapproved  part  to  be  dealt  with  by  the 
Scottish   Office  later  on. 

Mr.  F.  G.  Holmes  (Govan)  said  the  type  would 
have  to  be  left  up  until  they  got  the  approval  of  the 
other  by-laws  by  the  Scottish  Office.  They  had  been 
labouring  at  these  by-laws  for  years,  and  at  last  they 
had  hoped  to  have  come  to  a  definite  decision.  He 
did  not  think  they  would  retard  progress  in  any  way 
by  waiting  until  they  could  print  the  whole  of  the 
by-laws.  He  suggested  that  they  bring  some  pres- 
Bure  upon  the  Scottish  Office  to  come  to  a  decision. 


Mr.  Bryce  :  We  have  been  pressing  them  all  along. 

Mr.  D.  Ronald  said  he  had  been  at  the  Scottish 
Office  every  month  on  this  matter. 

Mr.  R.  Spittal  (Hamilton)  suggested  that  it  should 
be  referred  back  to  the  council  to  see  if  they  could 
get  something  done  in  the  matter. 

Mr.  Young  suggested  that  each  surveyor  should 
write  to  the  Member  of  Parliament  for  his  district, 
and  see  that  the  Scottish  Office  did  its  duty  in  this 
respect.  Some  question  should  be  asked  in  Parlia- 
ment why  these  by-laws  had  not  received  attention 
for  the  last  five  years. 

Mr.  A.  D.  Greatorex  (West  Bromwich):  Does  not 
this  delay  show  the  necessity  of  this  institution 
having  some  direct  representative  in  Parliament  ? 

Mr.  P.  C.  Smith  (Arbroath)  suggested  the  appoint- 
ment of  a  deputation  to  the  Scottish  Office  on  the 
matter.  A  number  of  them  would  shortly  be  in 
London  at  the  Roads  Congress,  and  they  might 
appoint  a  deputation  to  see  the  Secretary  for  Scot- 
land. They  could  get  quite  a  number  of  Members 
of  Parliament  to  accompany  the  deputation. 

Mr.  Bryce:  The  computation  of  these  by-laws  was 
a  purely  voluntary  work  on  our  part. 

Mr.  Holmes:  We  were  bound  to  do  it  for  our  re- 
spective councils. 

Mr.  J.  Lee  (Paisley)  suggested  that  they  should 
go  ahead,  print  the  by-laws,  and  issue  them  to  their 
respective  councils,  and  then  let  their  council  pre- 
sent them  to  the  Scottish  Office  for  adoption.  If 
they  succeeded  in  obtaining  approval  the  boroughs 
would  each  have  to  get  them  approved. 

This  suggestion  was  adopted  by  the  meeting,  and 
accordingly  the  by-laws  will  be  printed  and  issued 
to  the  boroughs  as  a  form  of  Model  By-law  to  be 
submitted  to  the  Scottish  Office  for  adoption. 

Mr.  Bryce  said,  with  regard  to  the  experiment  to 
be  carried  out  on  the  roads,  it  was  suggested  that 
those  surveyors  who  were  to  carry  out  the  experi- 
ments should  be  co-opted  on  the  Roads  Committee. 
He  thought  they  would  see  the  reasonableness  of 
that  suggestion.  They  needed  the  authority  of  that 
meeting  to  co-opt  them. 

Mr.  J.  Young  (Ayr)  proposed  that  the  surveyors 
in  whose  districts  these  experiments  were  to  be 
carried  out  should  be  co-opted  on  the  Roads  Com- 
mittee. 

This  was  unanimously  approved,  and  attention 
was  then  given  to  papers  on  "Reconstructed 
Dundee,"  by  Dr.  A.  H.  Miller,  chief  librarian  and 
curator  to  the  corporation,  and  "  Maintenance  of 
County  Roads  in  Dundee  District,"  by  Mr.  J.  Bell 
Roberton,  Forfar  County  Council  (Dundee  district). 

RECONSTRUCTED  DUNDEE. 

By  A.  H.  Miller,  ll.d.,  f.s.a.scot., 

Chief  Librarian,  Dundee. 


Photo  by  W.  Lou-den  <(■  Son,  Dundee.  I 


In  his  opening  remarks  Dr.  Miller  pointed  out  that 
until  lately  there  was  no  intelligent  attempt  to  regu- 
late the  development  of  a  great  city  so  that  in  the 
future  it  might  be  both  beautiful  and  useful.  The 
science   ot   town    planning  was   yet    in    its    infancy, 
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though  the  need  for  it  had  been  clamant  for  centuries. 
Old  buildings  had  been  removed  and  new  structures 
erected  in  a  haphazard  fashion,  and  the  result  in 
most  cities  had  been  a  mere  collection  of  incongruous 
items,  forming  a  heterogeneous  mixture  of  different 
tyles  of  architecture,  each  shouting  loudly  in  derision 
of  its  neighbour.  It  was  not  so  in  ancient  Rome. 
There  the  erection  of  new  buildings  was  governed  by 
the  Si  ualc  through  the  Aedile  and  his  officers,  ami  the 
result  was  a  harmonious  citj  that  was  -till  impressive 
and  glorious  even  in  decay.  Unless  similar  control 
ercised  in  our  modern  cities  by  far-seeing  de- 
signers and  competent  officials  we  would  never  make 
mil  cities  ornate  yet  commodious,  pleasant  to  the  eye 
yel  fitted  for  all  the  requirements  of  modern  life. 
Fortunately  that  was  now   being  largely   adopted   in 


Thomson,  was  responsible,  and  on  which  it  was  pro- 
posed to  spend  a  further  half  million,  had  now  been 
placed  before  the  citizens  of  Dundee.  Mr.  Thomson, 
observed  the  reader  of  the  paper,  had  been  con- 
cerned in  all  the  schemes  of  their  urban  improvement 
thai  had  been  proposed  and  carried  out  during  the 
pas!  thirty  years.  Were  the  community  of  Dundee, 
asked  the  reader  of  the  paper,  going  to  neglect  the 
magnificent  topographical  opportunities  which  were 
presented  ?  They  had  the  place— a  magnificent  loca- 
tion—they hail  the  men  and  they  had  the  money  too. 
His  view  was  that  it  would  be  a  lasting  disgrace 
upon  the  present  generation  of  Dundonians  if  they 
did  not  rise  to  the  occasion  and  initiate  a  scheme  of 
town  reform  and  town  planning  which  would  receive 
the  cordial   applause  of  coming  generations. 


Dundee  Improvement  Scheme : 


VrEws  Illustrating  City  Engineer's  Proposals  for  Dealing  with 
Area  Behind  Town  House. 

(Area  to  be  cleared  is  shown  in  view  on  left.)  . 


inn,-!  large  cities,  and  Edinburgh,  London,  Glasgow 
and  Dundee  had  all  experienced  in  some  degree  the 
beneficial  effects  of  this  method. 

The  centre  of  Dundee  was  laid  at  Craig  Pier,  and 
from  this  primitive  nucleus  there  had  been  evolved, 
by  a  long  process,  their  own  beloved  city.  Dr.  Miller 
said  he  would  not  relate  in  detail  how  the  Castle  of 
Dundee  arose,  how  the  Church  of  St.  Mary  was 
founded  to  eclipse  the  earlier  Church  of  St.  Clement, 
the  patron  of  sailors.  All  lie  could  do  now  was  to  say 
that  for  the  first  five  centuries  of  the  Christian  era 
Dundee  flourished  exceedingly — that  was  having  re- 


[1  was  not  necessary  to  go  into  the  vast  subject 
of  the  cost  of  Mr.  Thomson's  scheme;  every  business 
man  knew  that  it  was  extremely  difficult  to  estimate 
the  cost  of  the  work,  and  still  more  difficult  to  state 
the  revenue  of  such  a  gigantic  proposal,  but  reliance 
was  placed  by  those  in  authority  on  Mr.  Thomson's 
experience,  and  if  it  were  possible  to  carry  out  the 
scheme  for  a  loss,  as  lie  estimated  of  £200,000,  the 
speaker  should  say  that  Dundonia-ns  of  the  present 
day,  if  they  were  to  reject  these  proposals,  would  call 
down  upon  themselves  the  objurgations  of  their  suc- 
cessors.   The   city   engineer   recorded,   in    his    report 


Dundee  Improvement  Scheme:  City  Engineer's  Plan   foe  Dealing  with  High-street  and  Oveugate. 


'-■aid  In  the  .-low  progress  of  those  leisurely  days.  No 
doubt  there  were  slums  even  in  that  remote  period; 
hut  ever)  now  and  then  their  enemies  of  England 
sailed  up  the  Tay  and  demolished  with  their  cannons 
some  of  the  worst  of  their  wynds  and  closes.  These 
English  invader*— quite  unintentionally— led  then  an- 
eeitois  to  see  the  horrors  of  overcrowding,  though 
they  did  not  do  so  in  a  kindly  spirit. 

Turning  to  recent  times  Dr.  Miller  said  it  was  in 
1870  that  the  late  Mr.  Frank  Henderson,  who  was  a 
town  councillor  in  1868,  and  Member  of  Parliament 
for  Dundee  in  1880,  took  up  the  question  of  the  im- 
provement of  his  native  city,  and  brought  out  a 
scheme  which  transformed  the  centre  of  Dundee  into 
a  comparatively  pleasant  civic  paradise,  fully  half  a 
million  sterling  being  expended  on  the  works.  An- 
other scheme,  for  which  the  city  engineer,  Mr.  James 


upon  the  scheme,  that  while  "the  works  taken  as  a 
whole  form  a  scheme  of  some  magnitude,  it  has  heen 
devised,  as  any  such  scheme  should  he.  in  a  compre- 
hensive manner,  more  than  adequate  for  the  require- 
ments of  the  present  day,  and  with  due  regard  to  the 
future  of  the  city.1'  And  all  would  agree  that  had 
Dundee  and  other  large  towns  had  a  well-consideied 
and  comprehensive  town  plan,  millions  would  have 
been  saved  to  the  ratepayers  of  the  country  by  for- 
bidding work  that  should  never  have  been  done. 


A  large  number  of  lantern  views— a  selection  of 
which  are  reproduced  herewith — were  exhibited  by 
Dr.  Miller  in  the  course  of  his  address,  and  enabled 
the  members  to  appreciate  more  clearly  the  ideas  put 
forward  by  the  city  engineer,  the  different  area.-  as 
they  exist  and  as  they  would  appear  after  improve- 
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ment  being  clearly  shown.  In  the  report  in  which 
outlines  his  proposals  Mr.  Thomson  says  that 
realisation  of  the  scheme  in  its  entirety  may  not  be 
sible  in  the  immediate  future;  but  he  hopes  that 
parts  as  may  be  undertaken  will  be  carried  out 
in  accordance  with  one  well-considered  plan,  from 
which  no  material  deviation  will  he  made.  Having 
regard  to  its  commercial  importance,  Mr.  Thomson 
-  ders  that  Dundee  is  sadly  behind  other  cities. in 
several  respects,  and  that  it  would  be  difficult  to  find 
any  other  place  of  equal  size  so  badly  equipped  with 
suitable  public  buildings  and  markets,  and  so  de- 
ficient centrally  in  aood  architectural  work,  while 
possessing  such  possibilities  for  development  and  im- 
provement. He  insists  that  the  work  must  be  under- 
taken at  some  time,  adding  that  the  likelihood  is  that 
longer  delay  means  greater  cost,  as  the  tendency  is 
to  erect  and  add  to  important  business  premi  ses 
which  must  hereafter  be  acquired  for  improvement 
purposes. 

Dr.  Miller,  in  closing  his  observations,  said  that 
if  what  he  had  described  to  them  proved  to  be  but 
a  dream,  he  thought  they  would  agree  it  was  a 
glorious  dream. 

The  President  (Mr.  E.  J.  Thomas),  in  proposing 
a  vote  of  thanks  to  the  reader  of  the  paper,  said  lie 
was  sure  it  must  have  been  a  very  great  pleasure  to 
all  present  to  listen  to  Dr.  Miller.  Those  who  had 
read  his  paper  would  appreciate  his  point  of  view. 
as  well  as  his  kindly  references  to  the  city  engineer, 
Mr.  Thomson.  He  did  not  know  whether  the  mem- 
bers wished  to,  or  could,  discuss  the  paper;  it  was, 
however,  a  paper  which  entitled  the  author  to  their 
very  keenest  thanks.  One  remark  of  Dr.  Miller  had 
tickled  him  immensely.  Going  hack  to  pre-Roman 
times  he  had  told  them  that  when  there  happened 
to  be  a  disagreement  on  any  point  a  simple  method 
was  adopted  to  "get  rid  of  the  obstruction."  The 
city  architect  of  the  period  merely  took  out  his  stone 
hammer  and  cracked  the  skull  of  his  opponent,  in 
order  to  learn  whether  that  opponent  had  any  brains 
at  all.  Many  of  them  would  sometimes  greatly 
appreciate  the  possession  of  a  stone  hammer,  hut  he 
imagined  that  the  hatpin  of  a  suffragette  would  suffice 
to  pierce  the  heads  of  some  of  their  critics  andletout 
th°  hot  air.  (Laughter.)  It  might  be  that  Mr. 
Thomson's  scheme  for  the  transformation  of  Dundee 
might,  after  all,  be  nothing  more  than  a  glorious 
dream,  but  from  the  results  lie  had  already  achieved 
it  was  clear  that  he  carried  out  his  ideas  in  a  prac- 
tical way,  and  it  might  be  hoped,  therefore,  that 
before  long  they  would  .-ee  the  completion  of  his 
admirable  scheme. 

Mr.  .J.  Walkeb  Smith  (Local  Government  Board, 
Edinburgh),  in  seconding  the  vote  of  thanks,  said  he 
would  be  quite  sorry  it  a  paper  such  as  Dr.  Miller 
had  presented  to  the  meeting  were  to  pass  entirely 
without  discussion.  He  agreed  that  the  tone  in  which 
the  paper  was  written  was  very  high,  and  it  was 
difficult  for  men  in  their  profession  to  rise  quite  to 
the  tone  the  author  had  struck.  Personally,  be  had 
been  immediately  attracted  by  the  subject  of  the  con- 
tribution, and  delighted  with  the  manner  in  which 
it  had  been  presented— a  manner  in  every  way  credit- 
able to  the  literary  reputation  of  the  author.  The 
plans  which  Mr.  Thomson  had  prepared  were  really 
more  than  plan,-  — they  were  works  of  art.  and  an  Pit 
gallery  such  as  they  were  assembled  in  at  that  moment 
was  the  most  suitable  place  for  their  display.  The 
eme,  while  certa  nly  ambitious,  was  not  more 
ambitious  than  the  beautiful  situation  of  the  city  of 
Dundee  justii 

The  vote  of  thank."  was  passed  with  acclamation, 
and  Dr.  Miller  brief!)   acknowledged  the  compliment. 

MAINTENANCE    OF    COUNTY    ROADS    IN 
DUNDEE  DISTRICT. 

By     J  LME8     15.     ftoBEBTON, 
County  Road  Surveyor,  Dundee. 
The  Fo  submitted  at,  the  invitat  on  of 

'he  lion,  d  retary,  are  made  through  a  di  sire 

to  contribute  to  the  general  stock  ol    i    liable   prac- 
tical   information    which    is    so    much    require 

al  the  present  momenl  in  their 
arduous  task  of  facing  the  new  conditions  of  road 
traffic   which    have   arisen    in    recent    years. 

When    considering    the   question    of    road    mainte- 
nance   it  is  well  to  remember  that  if  is  much   more 
lifficult   to   deal    v  ith    the   repair   and    improvement 
sisting  roa  is   with   roads  which    ha<  i 

been  originally  well  i.     I,,  other  conn 


such  as  France,  for  example,  the  roads  were  made 
primarily  for  military  purposes,  and  were  properly 
laid  out  and  constructed  from  one  centre  to  another 
regardless  of  cost,  and  it  is  well  known  the  French 
roads,  up  to  recent  years,  were  the  admiration  of  the 
world.  In  Scotland  it  is  otherwise,  as,  with  the 
exception  of  the  old  main  turnpikes — General  Wade's 
roads  in  the  Highlands  and  Telford's  roads  in  the 
North — which  were  laid  out  with  much  engineering 
skill,  it  is  well  known  that  the  public  roads  in  Scot- 
land have  become  what  they  are  through  the  process 
of  evolution — first  as  pack-horse  roads,  which  later 
developed  into  roads  suitable  for  wheel  traffic. 
Taking  a  retrospect  of  the  last  forty  years,  it  must 
be    owned    that    much    has    been    done    to    improve 


>  Phuio  hij  D.  4-  W.  Prophet,  Z  u  idee.] 

Mr.  J.  B.  Roberton. 

[Mr.  Roberton  was  born  at  Dennyloanhead,  Stirlingshire,  in  1855.  He 
entered  the  service  of  the  late  Mr.  Jobu  MacCounell,  n  nephew  of 
Macadam,  who  had  charge  of  a  great  number  of  the  main  turnpike 
roads  in  Scotland  and  England  up  to  the  abolition  of  tolls  in  1883. 
His  first  appointment  was  us  an  assistant  to  the  late  Mr.  D.  Stvatton, 
the  superintendent  of  roads  in  the  couniy  <  f  Midlothian  under  Mr. 
MacCounell.  He  was  afterwards  transferred  to  the  late  Mr.  Anderson, 
superintendent  of  turnpikes  lor  the  counties  of  Stirling;,  Kinross, 
Clackmannan  and  part  of  Dumbartonshire,  also  under  Mr.  MacCounell. 
After  2^  years'  service  Mr.  Roberton  was  promoted  to  the  Road  Office  in 
Edinburgh,  where  a  most  complete  ami  comprehensive  system  of  keep- 
ing road  accounts  was  in  existence.  After  one  y  ar's  service  there  he 
was  entrusted  with  the  charge  of  the  roads  in  the  Straiton  branch  of 
the  Lasswade  and  Wright-houses  districts  under  Mr.  Stratton,  and  on 
the  abolition  of  tolls  in  1883  in  Midlothian  was  promoted  to  the  care  of 
the  roads  in  the  Calder  district  of  Midlothian  After  being  located 
there  for  four  years  he  was  appointed  surveyor  for  the  western  district 
of  Perthshire,  and  remained  there  for  seven  years  Kor  the  past 
twenty  years  he  has  been  surveyor  for  the  Duudee  district  of  Forfar 
County  Council.] 

Scottish  roads,  and  road  authorities  have  not  been 
slow  in  acquiring  steam  rollers  and  other  modern 
machinery  to  aid  in  this  work.  Many  of  the  Scottish 
mads,  however,  have  even  yet  but  a  skin  of  metal 
on  the  surface,  and  require  strengthening  to  with- 
stand the  effects  of  the  new  conditions  and  kinds  of 
traffic  which  have  arisen.  Suffering  from  the  effects 
of  1 1  action-engine,  motor-lorry,  motor  and  general 
heavy  traffic,  there  is  a  danger  of  being  carried  away 
by  novelties  in  road  maintenance  which  it  may  he 
prudent   to    avoid. 

In  this  district,  and  under  the  conditions  described 
above,  the  roads  have  been  strengthened  in  some 
instances  by  increasing  the  thickness  of  the  crust 
with  3-in.  hand-broken  metal,  and  in  other  eases 
where  traction-engines  and  motor-lorries  had  to  lie 
taken  into  account  the  entire  reconstruction  of  the 
load  was  taken  in  hand.  This  reconstruction  con- 
sists in  putting  down  a  layer  of  C  in.  of  bottoming 
with  a  top  coating  of  6  in.  of  3-in.  hand-broken 
metal,  bound  with  whinstone  chips  from  the  breaking 
machine.  It  is  hoped  that  it  will  be  possible  to 
apply  the  most  up-to-date  surface  preservative  and 
binder  in  the  market.  In  the  writer's  judgment 
this  was  the  only  possible  way  of  meeting  the  diffi- 
culty in  a  satisfactory  and  lasting  manner,  and 
wiili  -oinc  chance  of. keeping  the  road  in  fair  con- 
dil  ion  at  a  moderate  expense  in  the  future.  The 
Imperial  Road  Board,  after  a  careful  inspection, 
were  satisfied  that  the  right  steps  were  being  taken. 
and  accordingly  voted  a  grant  of  £3,000  inwards  a 
total  expenditure  of  £7,500,  which  was  required  for 
strengthening    the     Perth-road,    and     for     putting     5 
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miles  of  the  Dundee-Coupar  Angus  road  in  a  fit  ami 
propei    state  for  carrying  the  mechanically-propelled 

traffic  to  which  it  is  subject  at  the  worst  period  of 
i  he  pear— namely,  the  early  spring  months.  The 
cosl  of  this  reconstruction  of  5  miles  of  the  Dundee- 
Coupar  \ngus  road  works  out  at  2s.  2d.  per  super. 
yard.  A  lighter  form  of  reconstruction  previously 
carried  out  on  another  portion  of  the  same  road  was 
done  at  Is.  10d.  per  super,  yard.  The  cost  of 
strengthening  the  crust  of  the  Dundee-Perth  road 
with  fc  in.  cf  -m.  hand-broken  metal  with  a  finishing 
coal  "i  •_>.;  in.  machine  metal,  cost  Is.  4Jd.  per  super. 
yard.  In  the  writer's  opinion  the  county  council 
arc  receiving  good  value  for  their  money,  as  the 
material   is  in  the  road,  and  is  a  valuable  asset. 

With  regard  to  the  question  of  whether  the  foun- 
dation should  consist  of  stones  set  on  edge  and 
wedged  on  top  on  Telford's  principle,  or  by  Macadam's 
met  hod  of  roughly  breaking  the  stones  and  spreading 
(j  in.  thick  with  the  metal  applied  on  top  in  both 
cases,  in  the  usual  way,  the  writer  found  that,  taking 
into  consideration  that  the  traffic  must  be  kept  going, 
the  Macadam  principle  was  preferable,  and  the 
wearing  results  after  three  years  were  much  the 
same,  as  was  also  the  cost.  The  writer,  however,  is 
of  opinion  that  for  heavy  traction-engine  work 
stones  set  on  edge,  like  the  cope-stones  of  a  dry- 
stone  dyke  in  Scotland,  are  more  fitted  to  withstand 
the  pressure  of  the  heavy  loads. 

Macadamised  roads  are  often  talked  of  as  if  the 
mere  application  of  broken  stones  constituted  such 
a  road,  but  Macadam  himself  laid  down  as  an  indis- 
pensable rule  that  the  foundation  of  the  road  should 
he  thoroughly  dry  and  above  the  level  of  the  ad- 
jacent land.  He  pointed  out  that  the  stones  should 
unite  by  virtue  of  their  own  angles,  ami  form  a 
crust  or  roof  over  the  foundation  to  keep  it  dry.  The 
surface  also  was  to  he  kept  clean.  Telford,  again, 
stipulated  for  a  rough  stone  causeway  as  a  foundation 
with  small  metal  on  top.  Whichever  foundation 
lie  adopted,  it  must  be  kept  dry  by  efficient  drain- 
age. Unless  the  foundation  of  a  road  be  kept  dry  no 
bottoming  will  avail,  and  the  crust  must  also  suffer. 
Roads,  like  bridges  or  houses,  must  have  a  good 
foundation.  In  the  writer's  opinion,  close  attention 
to  the  elementary  rules  of  road  mantenance  is  being 
insisted  on,  and  with  the  best  results. 

Owing  to  the  geographical  position  of  the  Dundee 
district,  which  lies  in  the  form  of  a  crescent  round 
the  city  of  Dundee,  with  170,000  inhabitants,  and 
from  the  fact  that  Dundee,  in  addition  to  being  an 
industrial  town  closely  connected  with  numerous 
towns  in  the  neighbourhood  having  populations 
varying  from  5,000  up  to  20,000  inhabitants,  is  the 
port  for  a  large  tract  of  country  extending  for  miles 
outwith  Dundee,  it  will  be  readily  understood  that 
the  dist lief  main  roads  are  subjected  to  an  enor- 
mous amount  of  heavy  traffic.-  The  means  used  for 
conveying  goods  and  commodities  to  and  from  the 
various  towns  and  districts  are  traction  engines, 
motor  lorries,  and  such  like,  in  addition  to  double- 
horse  lorries  and  ordinary  double-horse  carts.  In 
fact  the  roads  were  used  night  and  day  in  place  of  the 
railways,  which  at  one  time  commanded  this  traffic. 
Unfortunately,  much  of  the  valuable  assessable  area 
has  been  annexed  by  the  city  of  Dundee,  while  the 
suburban   traffic    practically   remains. 

The  great  fact  which  must  impress  most  road  sur- 
veyors is  that  there  is  no  lack  of  skill  or  mechanical 
appliances  for  carrying  out  the  work  of  strengthening 
and  improving  the  Scottish  county  roads,  except 
one  thing,  and  that  is — the  necessary  funds.  If 
sufficient  money  were  available  to  put  the  main 
roads,  at  all  events,  into  a  good  state  of  repair,  there 
is  little  doubt  that  the  maintenance  would  be  simpli- 
fied, as  every  stone  put  on  the  road  afterwards 
would  tell.  At  present  in  many  cases  there  is  only 
sufficient  metal  to  keep  the  roads  in  passable  order 
without  building  up  a  reserve  of  strength  for  emer- 
gencies. 

Comparisons  are  made  at  times  between  districts 
of  roads,  but  unless  the  conditions  in  each  district 
are  similar  as  regards  traffic,  subsoil,  kind  of  road 
metal,  &c,  such  comparisons  are  quite  unequal. 
It  must  always  be  borne  in  mind  that  the  foregoing 
remarks  apply  chiefly  to  county  roads.  Burgh  roads 
can  be  dealt  with  in  a  different  fashion,  as  their 
mileage  is  generally  small  and  the  financial  re- 
sources greater. 

DISCUSSION    OF    MR.    ROBERTON'S    PAPER. 
Mr.  M.  B.  McBetu  (Lochgilphead,,Argyll),  in  thank- 
ing Mr.  Roberton  for  his  excellent  paper,   remarked 


that  of  course  the  prices  of  materials  and  several 
other  points  had  to  be  taken  into  consideration  in 
making  comparisons  and  forming  estimates.  His 
council  had  recently  received  from  the  Road  Board 
a  grant  of  £3,000.  That  meant  a  considerable  amount 
of  extra  work  for  the  engineer  and  surveyor  having 
charge  of  the  operations,  and  having  regard  to  that 
be  would  like  some  expression  of  opinion  to  go  forth 
from  the  meeting  to  the  Road  Board  as  to  the  re- 
muneration of  the  engineer  engaged  in  the  carrying 
out  of  the  operations.  As  surveyors  they  were  de- 
lighted to  get  these  grants  and  see  the  roads  improved, 
but  not  when  it  affected  them  as  he  had  described. 
On  Form  18  they  would  find  an  item  at  the  bottom 
of  the  page  marked  "  Other  expenses  in  which  super- 
vision, watching  and  lighting  are  to  be  included.' 
A  friend  of  his  who  finished  a  contract  a  year  before 
him  included  his  expenses  in  connection  with  the 
work,  and  these  were  passed  without  demur;  but  a 
few  months  ago  he  (the  speaker)  had  occasion  to  send 
in  his  own  completed  Form  18  in  which  he  charged 
his  expenses.  He  found  it  impossible  to  undertake 
his  duties  and  carry  them  out  to  the  satisfaction  and 
credit  of  himself  and  council,  and  so  he  had  to  employ 
an  assistant  whom  he  had  to  pay  out  of  his  own 
pocket  because  no  allowance  was  made  for  it.  His 
form  was  rejected,  and  he  was  told  that  it  would  not 
be  paid  until  the  charge  he  made  for  the  assistance 
he  had  obtained  was  deleted.  Another  friend  of  his 
put  a  question  to  the  Road  Board,  and  in  reply  he  was 
given  to  understand  that  no  portion  of  the  salary  of 
a  surveyor  or  a  clerk  of  works  ordinarily  employed 
by  the  council  could  be  included  in  the  estimates  sub- 
mitted to  the  board.  If,  however,  for  work  to  which 
the  Road  Board  were  asked  to  make  a  grant  il  was 
proposed  to  employ  an  additional  surveyor  or  a  clerk 
of  works  for  that  particular  work,  or  to  pay  a  sur- 
veyor or  clerk  of  works  already  in  the  employment 
of  the  council  an  additional  and  special  fee,  then  the 
remuneration  of  the  additional  officer  or  the  amount 
of  the  special  fee  might  be  included  in  the  estimates. 
In  sending  up  their  estimate  provision  was  made  for 
the  payment  of  additional  assistance,  and  that  state- 
ment was  approved  by  the  Road  Board ;  but  when 
they  submitted  their  final  estimate  it  was  i . 
In  his  district  there  were  369  square  miles,  and  the 
valuation  was  only  £49,000,  a  Id.  in  the  £  producing 
only  £240.  The  first  contribution  was  seven-eighths 
of  the  total  cost  of  the  work,  which  meant  that  if  they 
were  to  carry  out  the  work  the  rates  of  their  already 
over-burdened  district  would  be  increased  by  4-'d.  in 
the  £.  So  they  could  understand  how  little  the  rate- 
payers would  feel  inclined  to  pay  officials  an  extra 
salary.  Under  those  circumstances  he  thought  the 
institution  should  endeavour  to  get  an  arrangement 
made  by  which  they  could  be  allowed  extra  remunera- 
tion, providing  for  its  payment  from  the  Road  Board 
grant. 

Mr.  R.  Dhujimond  (Paisley)  thanked  Mr.  Roberton 
for  the  paper  giving  them  information  of  what  he 
was  doing  round  Dundee. 

Mr.  J.  S.  Brodie  (Blackpool)  said  the  first  thing 
that  struck  him  in  the  paper  was  that  Mr.  Roberton 
had  experienced  what  most  of  them  were  experiencing, 
that  with  the  greatly  increased  use  of  the  roads  there 
was  a  corresponding  increase  of  cost.  That  was  the 
secret  of  the  whole  thing,  and  they  would  have  to 
meet  that  increase  of  cost  in  the  most  economical  way 
they  could.  He  was  glad  to  see  that  Mr.  Roberton 
was  carrying  out  certain  experiments  which  were  in 
the  right  direction.  They  lived  by  experiment,  in  a 
measure,  and  only  those  who  did  something  new 
could  add  something  new  to  this  road  problem. 
WTith  regard  to  Mr.  McBeth,  he  did  not  think  he  was 
any  worse  off  than  they  were  in  England.  Not  only 
were  they  not  allowed  to  receive  any  gift  from  the 
Road  Board,  but  they  were  not  allowed  to  receive 
anything  from  expenditure  by  the  municipality  of 
their  own  money.  That  was  a  sine  qud  turn  of  all 
loans  sanctioned  by  the  Local  Government  Board. 
What  they  did  was  to  worry  their  own  people  to  raise 
their  salaries,  and  some  of  them  with  success,  and 
others  with  not  so  much  success.  It  was  a  grievance 
that  it  should  be  laid  down  that  if  a  corporation  spent 
thousands  of  pounds  the  man  who  did  the  work 
should  not  benefit,  even  though  it  was  their  own 
money  and  not  given  to  them  by  the  philanthropy 
of  the  Road  Board.  The  only  way  they  could  remedy 
this  was  to  keep  pegging  away,  and  to  say  to  their 
people:  "If  you  want  me  to  spend  half  a  million 
you  must  make  it  worth  my  while  or  I  am  going 
elsewhere."  He  commended  that  to  Mr.  McBeth. 
The  public  authorities  must  remember  that  this  road 
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problem  was  no  light  matter.  It  was  additional  ex- 
penditure caused  by  the  additional  traffic  thrown 
upon  the  roads,  and  surely  any  council  must  be  aware 
that  the  expenses  on  the  roads  were  increasing,  and 
that  the  duties  were  increasing,  and  the  remuneration 
oi  the  officials  must  increase  pari  passu  with  their 
expenses  and  duties.  All  they  had  to  do  was  to 
insist  upon  a  proper  salary  being  paid  to  them.  If 
the  matter  was  put  before  them  their  councils  would 
rise  to  the  occasion,  and  they  would  see  that  the 
maintenance  of  the  roads  was  an  increasing  expendi- 
ture, and  they  must  raise  their  officers'  salaries  to 
meet  those  duties.  They  did  not  want  to  go  cap-in- 
hand  asking  for  charity,  but  they  wanted  to  he  fairly 
and  properly  remunerated  for  the  hard  work  which 
they  put  in. 

Mr.  McBeth  pointed  out  that  grants  from  the  Road 
board  were  not  regular.  Every  committee  would  be 
prepared  to  increase  the  salary  for  work  which  would 
he  regular,  but  it  might  not  occur  again  for  ten  years. 
The  committee  would  grudge  giving  an  increase  of 
-alary  for  that,  but  if  there  was  a  good  grant  they 
would  not  mind  5  per  cent  or  2£  per  cent  allowance 
to  the  surveyor  on  the  expenditure. 

Mr.  J.  Cameron  (Strathaven)  said  they  all  knew 
that  this  extra  traffic  had  been  thrown  upon  the  roads, 
and  they  had  got  to  put  up  with  it ;  but  the  question 
was,  who  was  to  bear  the  cost  ?  The  additional  ex- 
penditure on  the  roads  was  not  for  the  residents  and 
ratepayers.  They  had  country  roads  which  might 
meet  the  requirements  of  the  district  at  a  cost  of  £3 
or  £4  a  mile  per  year,  but  they  had  to  be  made 
suitable  for  a  great  deal  of  motor  traffic,  and  to  put 
the  road  in  a  condition  for  that  traffic  might  cost 
£1,000  a  mile.  In  the  county  of  Lanark  this  was  a 
very  serious  matter,  and  it  was  coming  before  them 
every  day,  because  the  motor  cars  and  the  heavy  com- 
mercial motors  on  the  roads  were  competing  with  the 
railways  on  every  hand.  Where  was  the  money  to 
come  from  ? 

Mr.  J.  Scott  (Perth)  remarked  that  Dundee  was 
a  very  large  city,  with  170,000  inhabitants,  and  with 
the  surrounding  districts  probably  300,000,  which 
meant  that  there  was  a  very  large  traffic  from  the 
city  radiating  through  Mr.  Eoberton's  district  and 
thence  on  to  his  district.  Mr.  Cameron  had  asked 
where  the  money  for  the  roads  was  to  come  from. 
Lanarkshire,  of  all  the  counties  in  Scotland,  ought 
to  know  where  the  money  was  to  come  from.  Why 
they  did  not  know  what  to  do  with  their  money  in 
Lanarkshire.  With  regard  to  the  remarks  of  Mr. 
McBeth  as  to  getting  a  commission  on  their  work 
from  the  Road  Board,  he  happened  to  meet  one  of 
their  committee  who  interviewed  Sir  George  Gibb 
on  that  matter,  and  he  said,  while  they  were  well 
received,  they  had  no  hope  held  out  that  they  would 
receive  anything  at  all  from  the  Road  Board.  It  was 
entirely  left  to  their  committees.  Mr.  Brodic  had 
suggested  that  they  ought  to  keep  hammering  away 
at  their  committees;  but  their  committees  were  not 
exactly  like  what  Mr.  Brodie's  corporation  might 
be.  A  great  many  of  their  members  were  subsisting 
on  half  what  the  surveyor  was.  It  was  most  diffi- 
cult to  approach  these  men  on  the  matter  of  salaries. 
He  thought  Mr.  Roberton  had  proceeded  carefully 
by  starting  with  the  strengthening  of  his  roads,  and 
i  bly  in  a  year  or  two  Mr.  Roberton  would  find 
it  was  paying  him  to  put  some  bituminous  binding 
on  the  roads. 

Mr.  Hamilton  (Lanarkshire)  said  they  were  there 
;i-  a  deputation  from  Lanarkshire  to  hear  what  the 
road  surveyors  and  engineers  had  to  say  about  road 
making  and  the  upkeep  and  maintenance.  They 
bad  had  considerable  discussion  about  this  matter  in 
Lanarkshire.  Their  roads  were  kept  up  not  only  for 
their  own,  but  for  through  traffic  which  sirnplj 
ed  through  to  Edinburgh  and  Glasgow  and 
other  places,  and  then-  roads  had  to  be  strengthened 
to  meet  that  traffil  III  '  imeron  had  put  il  to 
>i  -where  the  money  was  to  come  from.  It  was 
not  that  .Mr.  Cameron  was  in  doubt  whether  they 
would  get  the  money,  but  what  was  the  proper  placi 
to  get  the  money  from.  Twenty  years  ago  their  roads 
were  made  up  equal  to  the  traffic  which  passed  over 
them,  but  a  new  traffic  had  been  created,  and  that 
traffic  had  to  be  met.  Who  was  to  pay  for  it?  He 
Was  not  li  'hese  gentlemen  asking 

i < . i  .'    c i'-il  would  wish  engi- 

work  for  nothing.    He  expected  that,  their 

would   give  them  the  whole  of  their  lime. 

and  the   be  1   ol   their  ability,  and   if  extra  work  was 

i    upon    them    they   would   expect   them    to    do 


that  work,  but  if  it  meant  an  addition  to  the  work, 
they  were  willing  and  ready  to  pay  additional 
salaries.  But  that  was  not  the  question  at  all.  The 
question  was  the  maintaining  of  the  roads  to  the 
standard  required.  They  had  heavy  motors  and 
traction  engines  passing  over  the  roads,  and  they 
ought  to  be  taxed  heavily,  and  then  the  Government 
cught  to  subsidise  the  county  councils  for  the  differ- 
ence it  cost  to  maintain  the  roads  as  they  were  now 
required. 

Mr.  J.  Lee  (Paisley)  said  they  had  had  two  very 
interesting  speeches  from  county  councillors.  It  was 
rather  difficult  to  understand  why  Mr.  Cameron  and 
Mr.  Hamilton  should  want  to  know  where  the  money 
was  to  come  from.  It  was  the  duty  of  the  county 
councils  to  find  the  money,  and  of  the  surveyors  to 
spend  it,  and  spend  it  judiciously,  and  he  had  no 
doubt  the  Lanarkshire  engineer  was  quite  competent 
to  advise  them  how  to  make  the  roads,  and  make 
them  well,  if  they  would  find  the  money.  All  he 
would  say  to  Mr.  Cameron  wras  that  he  was  a  very 
practical  man,  and  did  not  require  to  know  how 
roads  were  to  be  made.  What  he  had  to  do  was  to 
make  up  his  mind  how  much  money  was  to  be  spent 
in  Lanarkshire. 

The  President  remarked  that  Mr.  Roberton  had 
made  reference  to  the  Telford  road.  He  thought 
they  might  take  it  that  Telford,  although  he  had  a 
very  definite  theory  as  to  the  practice  of  road  making, 
did  not  always  carry  it  out.  He  (the  president) 
had  to  strengthen  a  portion  of  the  Shrewsbury  and 
Holyhead  road,  and  they  would  be  surprised  that 
for  miles  there  was  no  pitching  at  all.  Telford  was 
like  other  engineers — an  opportunist.  It  was  not, 
therefore,  correct  to  say  that  he  always  adhered  to 
this  pitching  theory.  It  was  true  that  the  average 
English  country  road  was  not  pitched  at  all.  It  was 
also  obvious  that  with  the  funds  at  their  disposal  it 
was  almost  impossible  to  strengthen  any  great  por- 
tion of  the  roads  by  taking  them  up  and  pitching. 
The  only  thing  was  to  go  on  increasing  the  coating 
upon  them.  The  one  thing  which  appealed  to  him 
was  the  extremely  low  price  of  the  roads.  He 
wished  he  could  make  his  roads  at  anything  like 
their  price.  When  he  told  them  that  a  ton  of  granite 
cost  them  anything  from  13s.  to  16s.  per  ton  they 
would  be  surprised  to  compare  it  with  their  figures. 
Mr.  Roberton  referred  to  pitching,  and  recommended 
that  the  stones  should  be  set  on  edge.  He  did  not 
know  what  was  the  practice  in  Scotland,  but  his 
practice  was  to  put  down  the  flat  portion  of  the 
stone  on  the  bottom  and  wedge  it  from  the  top,  for 
the  obvious  reason  that  the  flatter  portion  on  the 
subsoil  the  less  likely  was  it  to  move  with  the  traffic. 
He  believed  it  was  the  general  practice  in  the  South 
of  England  to  put  down  the  largest  face  of  the  stone 
underneath.  Reference  had  been  made  to  heavy 
motor  traffic.  He  was  sorry  to  find  Mr.  Roberton 
had  this  difficulty  to  deal  with.  It  was  an  anomaly 
that  the  heavy  motor  was  entitled  to  travel  any  road 
in  the  kingdom  without  paying  a  cent  tax.  It  was 
anomalous  because  it  only  applied  to  the  heavy 
motor  driven  by  steam.  The  heavy  motor  driven 
by  petrol  did  contribute  to  the  Road  Board  petrol 
tax.  It  was  an  anomaly  that  the  heavy 
motor  driven  by  steam,  and  a  much  heavier  weight 
than  the  traction  engine,  paid  nothing  to  the  cost  of 
the  highways.  It  was  also  anomalous  that  while  the 
driver  of  a  heavy  motor  must  have  a  licence  to  drive, 
winch  could  be  revoked  after  three  offences,  when 
it  had  been  revoked  he  could  get  up  the  next  morning 
and  drive  a  traction  engine.  In  Buckinghamshire 
they  had  put  down  a  weighbridge  to  ascertain  the 
Weight  of  these  heavy  motors,  and  they  would  be 
surprised  to  find  the  large  proportion  of  these  heavy 
motors  which  were  considerably  in  excess  of  the 
weight    permitted     under    the   Heavy    Motor   Order. 

He  would  suggesl  to  them  that  the}   si Id  consider 

the   question    of   providing    these    weighbridges   and 

recouping  themselves    some   of   the    extra,   cost   ii] 

the  roads  of  the  wear  of  these  motors,  and  at  the 
same  time  compel  the  owners  of  these  heavy  motors 
to  comply  with  the  law. 
The  vote  of  thanks  having  been  passed, 
Mr.  Roberton,  in  reply,  thanked  the  members  for 
the  way  in  which  they  had  received  the  paper.  He 
had  prepared  it  at  a  very  busy  time.  His  one  desire 
was  to  show  them  what  they  were  doing  locally. 
His  brother  surveyors  would  realise  his  position. 
With  a  great  many  of  their  Scottish  roads,  which 
had  to  carry  he^vy  motor  traffic,  the  first  thing  to 
do  was  to  put  in  a  foundation  and  make  them  strong 
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enough  to  carry  the  traffic.  The  question  of  putting 
a  surface  on  them  would  come  in  due  time.  With 
regard  to  Telford  and  the  foundation  of  the  Holy- 
head and  Shrewsbury  road,  to  which  the  president 
had  referred,  he  was  quite  aware  of  that,  and  that 
lie  did  not  always  carry  oul  his  theory.  Thej  ex- 
perimented with  the  stones  laid  both  ways  with  the 
stones  laid  on  edge  and  laid  flat— and  there  wa  verj 
little  difference.  With  regard  to  the  Road  Board, 
they  had  a  difficulty  in  getting  the  money  they 
would  like  to  have  to  strengthen  the  roads,  but  they 
had  gol  some,  and  they  had  tried  to  utilise  it  to  the 
besi  of  their  ability.  lie  hoped  they  would  get  some 
more.  He  made  a  claim  for  his  services,  but  he  was 
sorry  to  say  he  did  not  gel  any  compensation  from 
either  the  Road  Board  or  the  county  council,  hut  he 
would   i " 1 1    in  aga  u  on   - Future   ■■  ice  i  inn. 

SATURDAY'S  EXCURSIONS. 

On  Saturday  morning  the  members  left  Dundee  for 
Lintrathen,  where  a  small  natural  loch,  180  acres  or 
so  in  extent,  has  been  converted  into  a  reservoh 
having  a  capacity  of  3.060  million  gallons,  of  which 
2,130  million  gallons,  or  70  per  cent  of  the  total  con- 
tents, are  available  as  storage  for  the  area  supplied 
by  the  Water  Commissioners.  The  loch  is  about  n 
miles  in  length,  and  has  a  maximum  breadth  of  4  of 
a  mile,  its  greatest  depth  being  80  ft .  The  drainage 
area,  extends  to  about  19.1100  acres— nearly  30  square 
miles.  The  embankment  forming  the  dam  is  over 
I. 'molt,  long,  and  is  composed  of  earth  materials  with 
clay  puddle  core,  and  protected  in  the  usual  way  by 
stone  pitching.  The  embankment  is  protected  against 
flooding  by  a  stone  waste  weir,  ."01)  ft.  long,  over  which 

it   is  not   an   unci non  experience  to  have   12  in.  of 

water  pouring  down  to  (he  river  below,  representing 
a  flow  in  twenty-four  hours  of  370,000,000  gallons. 
The  water  is  not    filtered.     11   is  drawn   from  the  loch 

at  various  depths  at   the  discretion  of  tl anage- 

nient,  passed  through  a  tunnel  partly  cut  111  -olid 
rock,  and  flows  to  a  large  measuring  cistern  at  the 
Den  of  Airlie.  where  it  is  carefully  screened  to  remove 
leaves  and  so  forth.  It  is  then  conveyed  to  Clatto 
reservoir  in  two  cast-iron  pipes,  each  27  in.  internal 
diameter,  where  it  i-  again  screened  through  copper 
wire  screens.  Here  it  enters  the  trunk  mains,  which 
distribute    the    supply   to   other    service    reservoirs. 

The  luncheon  which  followed  the  inspection  of  the 
waterworks  was  presided  over  by  Bailie  Forwell,  who, 
after  the  toast  of  "The  King."  proposed  that,  of  "  The 
Institution  of  Municipal  and  County  Engineers."  All 
recognised,  he  said,  that  the  institution  was  a,  great 
and  important  body  doing  magnificent  work,  and  if 
was  right  and  proper  that  its  members  should  meet 
together  and  discuss  the  ™reat  problems  that  con- 
fronted them. 

Mr.  A.  H.  Campbell,  of  Edinburgh,  who  was  called 
upon  to  respond,  after  some  personal  references  to 
his  association  with  the  neighbourhood  and  its  works, 
observed  that  as  a  body  of  municipal  engineers  they 
owed  their  livelihood  and  all  that  made  their  public 
life  worth  living  to  the  existence  of  the  public  bodies 
whom  they  served;  it  was  meet,  therefore,  that  they 
should  thank  them.  He  remembered  many  receptions 
given  to  the  institution  at  the  various  towns  visited, 
but  he  thought  that  of  all  the  authorities  by  whom 
they  had  the  honour  of  being  received  there  was  none, 
either  in  England  or  Scotland,  that  excelled  in  her 
hospitality  that  of  the  City  of  Dundee.  That  was  no 
commonplace,  for  he  felt  that  the  further  north  one 
went,  the  warmer  was  the  welcome  accorded,  and  that 
the  thanks  which  had  already  been  conveyed  to  the 
corporation  on  behalf  of  the  institution  were  certainly- 
well  deserved.  Concluding,  Mr.  Campbell  said  that 
he  had  recently,  by  the  courtesy  of  Mr.  Thomson,  had 
the  opportunity  of  looking  through  the  Parliamentary 
plans  of  the  street  and  other  city  improvements  con- 
templated in  Dundee,  and  the  remark  he  made  was 
that  "outside  of  London  he  was  not  aware  of  any 
other  city  in  England— and  certainly  not  in  Scotland — 
that  had  approached  by  one  great  effort  the  problem 
of  slum  clearance  in  the  whole-hearted,  determined 
and  thorough  manner  disclosed  by  the  plans."  and 
he  cordially  wished  success  to  the  scheme. 

Mr.  J.  Bryce,  burgh  surveyor  of  Partick  (vice-presi- 
dent of  the  institution  for  Scotland),  proposed  "The 
City  of  Dundee."  Altogether,  he  said,  their  visil  to 
Dundee  would  be  a  very  memorable  one,  and  he  was 
sure  they  would  all  look  back  upon  it  with  much 
satisfaction,  and  derive  from  it  a  considerable  amount 
of  profit.  They  wished  the  city  every  prosperity  in 
the  future.- 

Bailie   McDonald,   in    responding,    remarked,    with 


regard  to  the  improvement  scheme,  that  the  corpora- 
tion were  thoroughly  in  earnest,  and  meant  to  pro- 
ceed to  carry  the  scheme  into  execution  at  an  early- 
date.  It  wa.-  no  merely  paper  project,  but  one  Unit 
would  speedily  materialise. 

A  delightful  hour  was  spent  later  in  the  day  al 
Clamis  Castle,  Kirriemuir,  made  famous  in  recent 
years  by  Barre's  "A  Window  in  Thrums.'  being 
passed  on  the   way. 

Glamis  Castle  is  the  hereditary  -eat  of  the  Kail  of 
Strathmore  and  Kinghorn,  and  is  interesting  both  00 
account  of  its  historical  associations  and  th 
style  of  its  architecture.  "I  was  only  nineteen  oi 
twenty  years  old,"  says  Sir  Walter  Scott,  "when  I 
happened  to  pass  a  night  in  this  magnificent  old 
baronial  castle.  ...  It  was  the  scer.e  of  the  murder 
of  a  Scottish  king  of  great  antiquity;  not.  indeed,  the 
gracious  Duncan,  with  whom  the  name  naturally 
associates  it,  but  Malcolm  II.  It  contains  also  a 
curious  monument  of  the  peril  of  feudal  times,  a 
secret  chamber,  the  entrance  to  which,  by  the  law  or 
custom  of  the  family,  must  only  be  known  to  three 
person?  at  once.  .  .  .  The  extreme  antiquity  oi  the 
budding  is  vouched  by  the  immense  thickness  of  the 
walls,  and  the  wild  and  straggling  arrangement  of 
the  accommodation  within  doors.  I  was  conducted 
to  my  apartment  in  a  distant  corner  of  the  building, 
and  I  must  own  that,  as  I  heard  door  after  dooi  slim 
after  my  conductor  had  retired,  I  began  to  consider 
myself  too  far  from  the  living  and  somewhat  too  neai 
to  the  dead." 

Among  the  rooms  seen  by  the  members  of  the  in- 
stitution last  Saturday  were  the  apartment  where 
King  Malcolm  II.  was  murdered,  Sir  Walter  Scott's 
bedroom,  the  dining  room  and  the  drawing  room  or 
Great  Half— a  magnificent  apartment,  with  old,  arched 
ceiling  and  portraits  of  Graham  of  Claverhouse. 
Charles  II.  and  James  VII. — communicating  with  1 
quainl  little  chapel  in  Jacobean  style.  The  older  pari 
of  the  building  was  completed  by  John,  Earl  of  Strath- 
more, about  1621,  from  plans  made  chiefly  by  his 
father.  Patrick,  Lord  Glamis. 


COUNCIL    MEETING. 

At  a  meeting  of  the  council  held  at  the  offices  oi  the 
institution  on  Saturday,  May  24th,  there  were  present  : 
Messrs.  E.  J.  Thomas  (president,  in  the  chair).  A.  D. 
Greatorex,  T.  W.  A.  Hayward,  J.  W.  Cockrill,  O.  E. 
Winter,  G.  E.  Carter.  H.  E.  Stiluoe.  H.  T.  Wakelani, 
W.  N.  Blair.  W.  H.  Prescott,  J.  Patten  Barber,  J.  S. 
Pickering,  X.  Scorgie,  T.  Moulding,  W.  T.  Lancashire. 
C.  F.  Wike,  J.  S.  Brodie,  Thomas  Cole  (secretary)  and 
H.  A.  Giles  (assistant  secretary). 

Elected  as  Members:  Messrs.  J].  Park,  engineer  to 
Sedbergh  Rural  District  Council;  T.  G.  1 
borough  engineer.  King  Williamstown,  S.  Africa;  J.  C. 
Midgley,  deputy  town  surveyor,  Newcastle-on-Tyne ; 
G.  W.  Thompson,  engineer  and  surveyor  to  the  Hipper- 
holme  Urban  District  Council,  and  P.  Coughlan,  en- 
gineer to  Michelstown  Rural  District  Council. 

Transferred  from  I  ocia  e-Member  in  Memlier:  Mr. 
R.  R.  Knight,  city  engineer.  Fort  William.  Ontario, 
( ianada. 

Elected  as  Associate-Members:  Messrs.  E.  F.  Edward.-, 
assistant  surveyor,  Chertsey  Urban  District  Council; 
R.  L.  Fairclough,  assistant  surveyor,  Blyth  Urban 
District  Council;  J.  W.  Ingham,  engineering  assistant. 
Enfield  Urban  District  Council,  and  A.  C.  Box.  engi- 
neering assistant,  Staines  Rural  District  Council. 

Elected  ew  Students:  Messrs.  G.  H.  H.  Cook,  borough 
engineer's  office,  Bridlington;  F.  N.  McRae,  assistant 
surveyor.  Saffron  Walden  ;  H.  V.  Slayton,  city  sur- 
veyor's office,  Lincoln;  T.  H.  Rawnsley,  borough  sur- 
veyor's office.  Ossett;  F.  Kirby,  assistant  surve 
the  Sedgefield   Rural   District  Council. 

The  following  gentlemen  were  elected  as  hon.  niem- 
bers;  Messrs.  A.  W.  Bos.  Director  of  Public  Works, 
Amsterdam,  and  I.  A.  Lindo,  Director  of  Public  Works, 
The    Hague. 

ARBITRATION    CLAUSE. 

The   committee  reported  the  reception   of  a    d 
tion   from  the  Builders'  Merchants'  Alliance  in  sup- 
port of  their  views  that  there  should   be   inserted   in 
all  contracts  relating  to  the  supply  of  materials  (1)  a 
Shake    Clause.    (2)    an    Arbitration    Clause,    and    (3)    a 
clause  relating  to  the  payment  for  the  loss  and  use 
of  sacks,  drums,  packages,  &C.     The  chairman  pointed 
oul    that   the   council    of   the    institution    had   already 
agreed  that  the  suggested  strike  clause 
able  one,  and  might  be  inserted  in  all  1 
the  supply  of  articles  and  materials.    The  deputation 
accepted  the  decision  of  the  council  already  conveyed 
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to  them,  "that,  while  agreeing  with  the  principle  of 
the  clause  relating  to  the  payment  of  loss  of  sacks, 
&c,  it  is  not  one  which  should  be  included  as  a 
general  clause  in  a  contract,  inasmuch  as  it  relates  to 
details  which  should  be  dealt  with  in  each  case  as 
circumstances  may  require."  The  deputation  pro- 
mised to  submit  a  clause  in  reference  to  arbitration 
which  would  provide  that  the  matter  in  dispute  should 
be  referred  to  an  arbitrator  to  be  nominated  by  the 
president  for  the  time  being  of  the  Institution  of 
Municipal  and  County  Engineers.  The  deputation 
were  informed  that  such  a  clause  would  receive  the 
careful  consideration  of  the  council. 

AN   INSTITUTION  JOURNAL. 

On  the  recommendation  of  the  Journal  Committee 
it  was  resolved  (1)  that  a  committee  be  appointed  to 
take  charge  generally  of  the  production  and  publica- 
tion of  the  Journal;  (2)  that  the  Journal  be  published 
at  the  registered  offices  of  the  institution ;  (3)  that  the 
secretary  be  the  Editor  of  the  Journal;  (4)  that  the 
Journal  be  issued  in  sixteen  parts,  one  part  in  the 
Hist  week  of  each  calendar  month,  the  remaining 
four  parts  to  be  issued  in  the  middle  of  the  months  of 
April,  May,  June  and  July;  (5)  that  advertisements 
be  accepted  for  inclusion  in  the  Journal,  but  that  no 
advertisements  be  included  in  or  interleaved  among 
the  letterpress  of  the  Journal;  (6)  the  Journal  to  be 
approximately  10 in.  by  8 in.  in  size,  and  to  consist 
of  forty  pages  of  text,  excluding  advertisements;  (7) 
that  quotations  be  invited  from  printing  firms  and 
advertising  agents  for  obtaining  advertisements,  and 
that  tenders  be  also  obtained  for  printing  the  Journal, 
and  that  the  committee  be  empowered  to  accept 
tenders  and   to   act  generally. 

The  following  were  appointed  as  the  Journal  Com- 
mittee: Messrs.  Barber,  Cockrill,  Prescott,  Hayward, 
gie,  Wakelam  and  0.  E.  Winter. 

NEW    OFFICES    COMMITTEE. 

The  committee  reported  sundry  further  purchases 
of  furniture  which  were  approved.  It  was  unani- 
mously resolved  that  the  council  acknowledge  with 
much  pleasure  their  appreciation  of  the  time  and  work 
expended  by  Mr.  G.  F.  Carter,  the  chairman  of  the 
New  Offices  Committee,  in  securing  the  new  head- 
quarters of  the  institution,  and  in  the  decorating  and 
furnishing  of  the  rooms. 

CONSTITUTION    COMMITTEE. 

The  report  of  this  committee  was  referred  hack  for 
further  con  si  delation. 

TOWN    PLANNING    CONFERENCE. 

The  committee  reported  that  (lie  programme  of  the 

conference  and  their  request  for  the  appointment  of 

iates  had  been  issued  to  the  membership  and  to 

!   authorities.    The  committee  reported  that  Mr. 

1  b a  -   Vdams,  an  inspector  of  the  Local  Government 

id    been    appointed    by    the    hoard    as    their 
>.,  the  conference.    The  committee  reported 
an  extract   from  the  Local  Government  Board  Report. 
L911-12,  expressing   approval   of   the  Town    Planning 
Eerence  held  in  connection  with  the  annual  meet- 
,.    institution    a1    west    Bromwich.    It    was 
j   to  a   i     Mr     ^.dams  to  act  as  assessor  in  the 
ion  to  be  held  in  connection  with  the  forth- 
coming conference.    (Mr.  Adams  has  kindly  consented 
(d  act  in  this  capacity.) 

P  VI  T-FH.BS1  DENT'S    LOSS. 

On  the  ' !    he  i lent,  a  very  sincere  vote 

ot  sympathy  was  pas  ed  to  Mr.  J.  Patten  Barber  in 
his  recent   bereavement  by  the  loss  of  his  wife. 

WARD    OF    PBBMITJM6. 

The  award  of  premiums  in  Vol.  38  was  referred  to 
the  Journal  Committee,  and  the  president  announced 
hi.:  irding  a  President's  Prize. 

APRIL     EXAMINATION     RESULTS. 

of  the  twenty-oni  candidal  who  sat-  [or  the 
seventy-seventh  examination  the  following  were 
'.'ranted      the  tutioB  U    lamur:       Messrs.      G. 

YVhitaker,  P.  L.  Boydell,  I'.  11.  Wakefield,  E.  E.  Hold- 
ing, C.  Greenwood.  W  A.  Pover,  J.  Johnson  and  .1.  \Y. 
Hill.  Eighl  candidates  man  relegated  for  re-exami 
nation. 

Of  the  twenty-four  candidates  who  sal  for  (he 
seventy-eighth  examination  the  following  were  granted 
the  institution's  testamur:  MesBrB.  J.  Wrest.  A 
Cheyne,  W.  II.  Parham,  W.  Dunbar,  C.  G.  Atkinson 
T     L.  Williams,  F.  \V.   Mo/.lev.   K.  .1.  1).  Lewis,  W.  11 

in,   \.  Olibbens,   II    T     I -.   i>    B    Morgan,  D. 

rlinchcliffe,   A.   Dickinson,    W.  Metcalfe    and    S.    C 


Percival.    Six  candidates  were  relegated  for  re-exami- 
nation. 

THE  VISIT   TO   AMSTERDAM. 

The  president  reported  a  successful  visit  to  Amster- 
dam at  Whitsuntide,  and  on  his  motion  Mr.  A.  W. 
Bos,  Director  of  Public  Works,  Amsterdam,  and  Mr. 
I.  A.  Lindo,  Director  of  Public  Works,  The  Hague, 
were  unanimously  elected  as  hon.  members  of  the 
institution. 

SANITARY    INSTITUTE    CONGRESS. 

Mr.  Yabbicom  and  Mr.  Pickering  were  appointed 
delegates. 

COUNCIL   MEETING. 

The  date  of  the  next  council  meeting  was  fixed  for 
June  21st. 


PARIS   WATER   SUPPLY. 


A  SCHEME  FOR  RESERVOIRS  IN  NORMANDY. 

It  is  calculated  that  by  creating  reservoirs  in  valleys 
in  Normandy,  and  collecting  the  waters  stored  in  these 
reservoirs,  it  would  be  possible  to  deliver  to  Paris 
more  than  40,000  million  gallons  of  water  per  annum,  or 
well  over  100  million  gallons  a  day,  in  addition  to  con- 
siderable supplies  which  would  he  utilised  elsewhere. 
The  storage  reservoirs  would  be  situated  in  the  forests 
of  Andaine,  Ecouves,  Persaigne,  La  Motte,  and  in 
neighbouring  areas.  In  the  forest  of  Andaine  there 
is  a  valley,  lying  between  Chamsecret  and  Perraux, 
where,  by  the  construction  of  a  large  dam  the  waters 
of  a  catchment  of  considerable  size  can  be  intercepted. 
The  chief  stream  in  this  catchment  is  the  Andainette. 
a  tributary  of  the  Varenne.  The  reservoir  will  have 
a  waterspread  of  1-16  square  miles,  and  will  contain 
8,800  million  gallons.  Similar  dams  will  store  tin- 
waters  of  four  other  streams  in  the  neighbourhood  of 
Bagnoles,  and  all  these  waters  will  be  carried  by  canal 
to  join  contributions  from  the  Maire  and  the  Ecouves 
in  Vrigny  Lake.  The  dam  across  the  valley  of  the 
Maire  will  create  a  reservoir  with  a  waterspread  of 
about  1^  square  miles  and  a  capacity  of  nearly  12,000 
million  gallons.  This  reservoir  will  also  collect  the 
water  diverted  by  a  line  of  dams  and  canals  along- 
side the  lakes  of  Dieufit  and  Le  Grais,  and  there 
will  be  contributions  from  the  Rouvre  and  its 
tributaries. 

A  large  canal  will  traverse  the  forest  of  Ecouves, 
collecting,  first  the  waters  of  the  Gouibe.  stored  by 
a  dam  above  Motte-Fouque.  and  further  on  those  of 
the  Cherise,  from  the  forest  of  de  la  Motte  and 
Saint-ursin. 

These  will  be  gathered  into  a  reservoir  with  a. 
capacity  of  6,600  million  gallons.  About  a  dozen  other 
streams  in  this  neighbourhood  will  contribute  to  this 
supply. 

In  the  forest  of  Persaigne  two  dams  will  be  built, 
the  largest,  that  of  the  Bienne,  having  a  capacity  of 
1,400  million  gallons,  and  a  waterspread  of  about 
III  square  mile.  A  canal,  passing  by  Chassec. 
Hanlerive,  and  Radon,  will  unite  this  supply  with 
that  from  the  forest  of  Ecouves.  All  the  water  stored. 
above  the  Maire  dam,  will  flow  by  a  canal  16  miles 
in  length  to  the  Vrigny  Lake,  which  will  be  more 
than  I  square  mile  in  area;  and  here  will  be  situated 
the  intake  of  the  aqueduct  by  which  the  water  will 
be  conducted  to  Paris.  The  channel  will  pass  Sam! 
Hilaire,  La  Chapelle,  Bonmoulin,  Notre  Dame  d'Areps, 
Chandai,  Vourthe,  and  Verneuil.  It  will  unite  with 
the  channel  from  the  Arve,  continuing  alongside  this 
river  to  the  reservoirs  of  Saint  Cloud,  the  total  distance 
traversed  being  about  136  miles.  Saint  Cloud,  at 
360  ft.  above  sea-level  is  312  ft.  below  Vrigny  Lake 
(672ft,),  which  provides  an  ample  fall  for  the  length 
of  136  miles.  The  canal  will  be  so  situated  that  it 
will  not  interfere  with  the  river  alongside  which  if 
will  run,  the  crossings  being  either  aqueducts  or 
inverted  syphons. 

The  catchments  are  situated  at  altitudes  above 
650ft.  tin  stream  of  Mayenne  being  more  th"an  900 ft. 
above  sea-level,  and  there  is  a  natural  fall  towards 
the  Vrigny  Lake.  The  total  area  of  the  catchment 
basins  is  about,  21U  square  miles,  and  of  this  ana 
92  square  miles  are  wooded.  It  is  considered  that 
the  nature  of  the  catchmeql  is  such  as  to  ensure  the 
apply  of  water  of  excellent  quality. 


Wimbledon  Park  as  an  Open  Space.  Wimbledon 
'tow,.  Council  has  decided  to  purchase  Wimbledon 
par]  e  tate  oi  L55  acres  from  Ladj  Lane,  for  £66,500, 
and  to  keep  it  as  an  open  space. 
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Sewage  Disposal  at  Bolsover. 

INAUGURATION   OF   NEW  WORKS. 


The  official  opening  of  the  Bolsover  Urban  District 
Council's  new  sewerage  and  sewage  disposal  works 
at  Carr  Vale  on  Tuesday  afternoon,  May  27th,  was 
made  the  occasion  of  an  interesting  and  pleasant 
ceremony  in  which  councillors,  officials,  and  promi- 
nent ratepayers  participated. 

The  works,  which  were  begun  just  over  a  year  ago, 
and  have  cost  about  £2,300,  provide  an  object-lesson 
in  economical  administration,  and  reflect  infinite 
credit  upon  the  council  and  their  engineer  (Mr. 
W.  G.  H.  Browne). 

For  some  months  prior  to  the  commencement  of 
the  work  the  council  were  faced  with  an  ever- 
growing list  of  complaints  incidental  to  a  defective 
sewerage  system.  A  serious  trouble  arose  at  the 
main  outfall,  which  was  designed  to  deal  with  the 
sewerage  from  Bolsover  alone,  and  was  taxed  to  its 
utmost  capacity  by  the  additional  flow  from  Carr 
Vale.  Happily  the  council  realised  that  it  was  use- 
less to  attempt  to  effect  an  improvement  of  the 
existing  system,  and  hence,  upon  the  advice  of  their 
engineer,  resolved  upon  a  comprehensive  scheme  of 
sewage  disposal.    Mr.  Browne  decided  to  make  Can- 


obtained  he  unhesitatingly  attributed  to  the  use  of 
"  Pudlo."  Councillors  were  deeply  interested  in  the 
tank,  and  were  unanimously  of  opinion  that  it  was 
far  superior  to  those  made  in  other  parts  of  the 
parish. 

After  the  inspection  the  chairman  of  the  council. 
Councillor  W.  H.  Carter,  entertained  the  gathering 
to  tea  in  the  Colliery  Institute. 

In  moving  a  vote  of  thanks  to  their  host,  Coun- 
cillor R.  Palmer,  chairman  of  the  Finance,  Sanita- 
tion and  General  Purposes  Committee,  said  the  new 
works  were  a  credit  to  the  council,  the  engineer,  ai.d 
the  clerk  of  the  works  (Mr.  H.  Jackson),  and  every 
penny  they  had  cost  had  been  well  spent.  It  was 
gratifying  to  reflect  that,  despite  the  increase  in  the 
cost  of  materials,  everything  had  been  completed 
satisfactorily,  and  that  the  cost  of  the  works  was 
only  slightly  in  excess  of  the  estimated  sum  of 
£2,000.  Councillor  G.  H.  Adin  concurred.  They 
had  got  for  their  money  not  only  full  value,  but  50 
per  cent  more  than  they  obtained  when  carrying  out 
similar  schemes  in  years  gone  by,  and  they  had  had 
considerable    experience    of    sewerage    works.      They 


Bolsoveb  Sewage  Works. 


Vale  a  separate  drainage  area,  and  to  collect  all  sub- 
sidiary sewers  into  a  main  low-level  sewer.  The 
latter  has  bee.n  carried  clear  of  the  village  by  a 
route  permitting  of  all  the  property  being  connected, 
and  discharged  on  to  the  new  works,  which  are 
situated  on  the  western  side  of  the  Midland  Railway, 
in  close  proximity  to  the  Doe  Lea. 

The  works  were  designed  to  deal  with  the  sewage 
from  650  houses,  and  it  is  assumed  that  the  volume 
will  be  32,500  gallons  for  twenty-four  hours'  dry- 
weather  flow.  The  anaerobic  tank  can  deal  with 
100,000  gallons  daily,  and  the  capacity  of  the  detritus 
tank  is  5,000  gallons,  while  there  is  also  that  essential 
part  of  all  modern  disposal  works— a  humus  tank. 
Old  6-in.  sewers  in  Charlesworth-street  and  Railway 
Sear-street  have  been  ieplaced  by  9-in.  sewers,  and 
6-in.  sewers  in  Bathurst-road  and  Scarsdale-street 
have  been  utilised  as  surface-water  drains,  and  new 
9-in.  sewers  laid  beside  them. 

Under  the  able  guidance  of  the  engineer,  the 
visitors  followed  the  pipe  track  and  thoroughly  in- 
spected the  works.  They  commented  upon  the  sub- 
stantial character  of  the  brickwork,  and  were  de- 
lighted with  everything  they  saw,  especially  with 
the  purity  of  the  effluent;  their  attention,  however, 
was  chiefly  directed  to  the  anaerobic  tank,  in  the 
construction  of  which  "Pudlo,"  a  preparation  sup- 
plied by  Keiner-Greenwood  &  Co.,  King's  Lynn,  has 
been  used.  The  engineer  pointed  out  the  marble- 
like appearance  of  the  walls  of  the  tanks,  the  entire 
absence  of  cracks  and  "weeping,"  and  the  stability 
of   the    structure.      The    gratifying    results    he    had 


were  not  afraid  of  any  ratepayer  inspecting  the 
works,  because  no  one  could  say  that  they  had  not 
spent  wisely  every  penny  of  the  money  they  had  had 
at  their  disposal. 

The  chairman  remarked  that  the  works  were 
thoroughly  up-to-date,  and  he  was  very  pleased  with 
the  appreciative  references  that  had  been  made  to 
the  work  of  the  engineer. 


Rocmac  in  Lewisham.— Mr.  E.  Van  Putten,  borough 
surveyor  of  Lewisham,  has  been  authorised  by  the 
Works  and  Highways  Committee  to  put  down 
"Rocmac"  in  certain  parts  of  the  borough,  which, 
being  hilly,  are  (in  the  opinion  of  the  committee) 
unsuitable    for   tarred   macadam. 

Tramway  Paving  at  Portsmouth. — A  special  com- 
mittee of  Portsmouth  Town  Council  recently  ap- 
pointed to  investigate  the  question  of  the  class  of 
paving  most  suitable  for  use  for  the  corporation's 
newly  constructed  tramway  tracks  have  recommended 
the  adoption  of  the  improved  modern  type  of  wide 
granite  blocks,  finely  dressed  to  a  smooth  surface 
and  laid  with  close  joints.  It  is  claimed  that,  in  addi- 
tion to  being  comparatively  noiseless  under  traffic, 
this  type  of  paving,  by  reason  of  its  close-fitting  joints 
and  imperviousness,  permits  of  very  great  stability 
of  structure,  durability  and  low  cost  of  maintenance 
being  other  advantages  attached  to  its  use.  The  Ports- 
mouth Corporation  are  stated  to  be  so  satisfied  with 
their  experience  of  the  paving  that  it  is  to  be  adopted 
throughout  the  extensions  about  to  be  carried  out. 
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Road    Making   Developments. 

MAIN    FEATURES   OF   RECONSTRUCTION   WORK. 


The  hij  I     ays  oi  the  British  Isles  are,  on  the  whole, 

maintained  in  an  efficient  state,  and  at  a  cost  which 
compares  favourably  with  the  expenditure  in  some 
countries.  What  is,  after  all,  more  important  is  the 
fact  that   the  expenditure,   though  it   could  he   con- 

ly  reduced,  is  reasonable  when  looked  at  in 
the  light  of  absolute  data.  Comparisons  with  other 
countries  are  not  informative  to  engineers  generally, 
since  it  is  only  the  highway  engineer  with  experience 
of  a  number  of  different  kinds  of  country  who  can 
really  take  into  consideration  the  various  factors 
which  make  for  high  or  low  costs  of  maintenance,  and 
estimate  their  importance  in  different  areas  and  under 
divers  traffic  conditions.  Further,  unless  we  know  the 
original  costs  of  construction  of  the  roads  compared — 
and  usually  we  do  not — we  cannot  gauge  the  economic 
significance  of  the  difference  in  the  costs  of  mainte- 
nance of  a  well  made  road  and  a  badly  made  road. 
There  are  three  main  elements  in  the  absolute 
economy  of  a  road  or  a  system  of  highways— namely, 
first  cost,  cost  of  maintenance,  and  efficiency.  A  high 
first  cost  may  be  justified  by  a  low  cost  of  mainte- 
nance or  by  high  efficiency,  or  both,  and  a  "high  rate 
of  expenditure  on  maintenance  may  be  justified  by 
and  at  the  same  time  justify  a  small  cost  of  construc- 
ts n.  if  the  latter  be  low  enough  and  the  former  not 

eh.  When,  however  the  maintenance  cost  of 
a  road  is  much  greater  than  that  of  roads  with  similar 
crusts,  and  carrying  traffic  which  is  not  more  severe, 
-  usually  the  case  that  there  has  not  been  a  suffi- 
cient expenditure  on  construction  or  reconstruction 
to  meet  the  bad  effects  of  unfavourable  conditions. 
The  road  as  an  earthwork  does  not  adequately  sup- 
press the  effects  of  factors  tending  to  a  high  cost  of 
maintenance,  or  the  alternative,  in  some  cases,  of  an 
efficient  road.  These  considerations  are,  of  course, 
subject  to  the  general  one— that  a  road  in  an  unfavour- 
able area  may  cost,  one  way  or  another,  many  times 
as  much  as  a  similar  road  performing  the  same  kind 
of  service  in  a  favourable  area. 

In  the  British  Isles  road  making  in  its  relation  to 
maintenance  and  efficiency  is  chiefly  confined  to  the 
matter  of  reconstruction  or  deferred  construction. 
There  are  roads  which  were  so  well  made  out  of  old 
tracks  or  on  fresh  ground  that  no  reconstruction  is 
needed  except,  in  some  cases,  the  strengthening  of 
the  crust  of  the  carriageway.  Other  roads  are  well 
engineered  on  the  whole,  but  the  greater  obstacles 
were  not  adequately  dealt  with,  or,  in  other  cases, 
the  small  matters  were  ignored,  with  the  result  that 
reconstruction  is  desirable  for  longer  or  shorter 
stretches  here  and  there.  Other  roads  have  been  made 
throughout  their  length  with  due  regard  for  some 
elements  of  eventual  economy,  hut  with  no  adequate 
recognition  of  others.    Lastly,  there  are  roads  which 

een  developed,  often  within  narrow  limits  of 
width,  without  engineering  work  of  any  importance, 

ainly  by  the  strewing  of  stone  and  the  passage 
of  vehicles,  ditches  being  provided  only  where  this 
could  be  done  easily,  and  developed  in  recent  years 
under  restrictions  which  made  it  impossible  to* turn 
them  into  effective  works.  Many  such  roads  now 
carry  a,  lane  volume  of  traffic,  and  are  used  by  heavy 
In  the  woxst  of  such  cases  the  reconstruc- 
road  is  economically  undesirable,  not  only 

e  the  land  beside  it  is  valuable,  but  also  for 
quite  independeni  and    it    may 

er  to  make  a  new  load  either  near  the  old  one 
or  at  a  distance  from  i!  it   js  jn 

tended  only  a  pn*  n1  oi  the  "Id  route  or  will 

also  be  useful         ipaTt  of    >:  her  routes 

CE1       '  03      aOAB 

In  order  to  narrow  our  subject    to  one   which  can 
usefully   be  discussi  d    \\  ithin   the    limits   of  a     ingle 
article,  let  u-  leave  out  re  cot    ideration  the  develop- 
.vhat  inadequate  road 
in  which  fl.  ion  oi  reliei  roads  i-  de- 

and    turn    our   attention    to    what,    is,    in    I  In 
countr;  t   important    part   of   the   subject— 

.  the  reconstruction  a:  con  iderablt   expensi   i 

riant  roads  i  in  a  cond :orr<  - 

ponding  to  that  of  roi  Mb  an  insufficienl 

i     of  capital,  or  oi  inal   con- 

iroblem   rally   is 

\   hard  and  stroi  ,      [g  b  ing  main- 

tained   in    a    3tate    fit    for    the    traffic,    met  |    -eel, Me 


which  are  far  from  being  those  necessary  to  secure 
the  greatest  possible  stability  of  the  crust  as  a  struc- 
ture, and  the  least  possible  wear  of  materials  in  pro- 
portion to  the  amount  and  severity  of  the  traffic.  The 
road  is  costly  or  unsatisfactory,  or  both,  for  definite 
reasons;  and  each  of  these  may  be  traced  to  a  cause 
which  would  not  exist,  or  would  be  relatively  unim- 
portant, if  the  length  of  road  in  question  had  been 
designed  and  made  by  a  qualified  engineer,  and  with 
the  expenditure  of  a  sufficient  sum  per  mile.  The 
practical  question  in  each  case  is  this:  to  what  extent 
can  matters  be  remedied  by  reconstruction — that  is, 
by  works  other  than  those  of  the  renewal  of  the  road 
crust  by  additions  from  the  top  and  by  the  ordinary 
spade  work  in  the  ditches  and  margins  ?  Works  oi 
considerable  importance  have  been  done  at  long  inter- 
vals on  many  of  our  roads,  but  so  little  has  been  done 
recently  that  the  title  of  this  article  would  be  unsuit- 
able were  it  not  for  the  fact  that  the  mere  recognition 
of  the  need  for  such  works  and  some  definite  sugges- 
tions as  to  the  manner  in  which  the  different  opera- 
tions should  be  carried  out  constitute  the  beginning 
of  improvements,  this  being  the  result,  it  seems,  of 
the  initiative  of  an  exceedingly  small  number  of 
persons.  The  local  road  surveyors  and  the  Eoad 
Board,  which  now  performs  the  duties  of  a  central 
office  in  highway  matters,  were  all,  a  very  short  time 
ago,  inclined  to  embark  upon  a  policy  of  crust  im- 
provement with  little  consideration  of  the  prior  claim 
of  reconstruction  work;  but  they  now  take  a  different 
view,  and  seem  to  he,  to  a  considerable  extent,  con- 
vinced that  in  many  cases  some  expenditure  on  work 
of  other  kinds  should  precede  or  accompany  the 
strengthening  and  improvement  of  the  crust  itself. 
The  idea  is  recognised  in  a  circular  which  the  Road 
Board  issued  to  county  councils  about  a  year  ago. 
At  the  same  time  this  conviction  is  by  no  means 
general,  and  few  surveyors  seem  inclined  to  contem- 
plate such  expenditure  on  reconstruction  as  ?eems 
justified  by  the  large  sums  spent  on  annual  mainte- 
nance, and  in  resurfacing  under  the  head  of  "im- 
provement." Work  actually  being  done  includes,  how- 
ever, some  methods  of  strengthening  the  crust,  which 
involve  "the  recognition  of  important  principles  not 
generally  recognised  of  late  years.  In  some  cases  it 
seems  to  he  good  policy  to  spend  a  portion  of  the 
allowance  for  maintenance  upon  work  other  than  that 
of  ordinary  crust  renewal,  the  slight  set-back  in  the 
condition  of  the  road  during  the  ensuing  year  being 
more  than  justified  by  the  reduced  rate  of  wear  re- 
sulting from  the  improvement  in  strength.  This 
applies  especially  to  local  thickening  of  the  crust  and 
to  replacing  bare  earth  by  hard  materials  in  a  strip 
between  the  crust  proper  and  the  turf  margin  or  bank. 
Small  sums  expended  as  capital  in  work  of  this  kind 
may  prove  to  he  very  well  invested,  and  such  expendi- 
ture is  a  matter  demanding  careful  attention.  Still 
more  important,  however,  is  the  fact  that  there  are 
many  single  works,  and  many  works  needed,  here  for 
a  furlong  or  so  and  there  for  a  mile  or  two.  and  in- 
volving considerable  expenditure,  which  would  be 
justified  partly  by  reduced  maintenance  cost  and 
partly  by  the  greater  efficiency  of  the  road  as  regards 
both   convenience  of  travel   and   coi  fe  of  haulage; 

THE     WIDTH     OF     TDK     IIOAD. 

There  are  several  ways  in  which  such  works  could 
lie  justified.  Looking  at  tiie  subject  as  a,  whole,  we 
may  conveniently  describe  them  as  pertaining,  re- 
spectively,  to    width,   earthwork,    water,    f idations 

and  air  currents;  noting  that  in  many  cases  a  par- 
ticular work  may  come  under  two  or  more  of  these 

beads. 

Taking,  first,  the  matter  of  width;  there  are  manj 
cases  in  which  the  width  of  the  ci  rriai 

e, niical,  the  rate  at  which  the  road   metal   i-  worn 

:,  i  being  greater  than  it  would  be  it  a  wider  surface 
were  presented  to  the  traffic.  Sometimes  a  cheapei 
stone  would  give  equally  good  results  if  a  wider  car- 
riageway were  provided,  or  could  then  be  used  fm 
the  shoulders  of  the  road.  Further,  an  increase  in 
width   may  be  needed   in  order  to  alio       more    pa      ing 

room  and  to  permit  of  vehicles  with  wide  loads  using 

he  pari  near  the  edge     inste  id  oi  adding  to  I on 

centrated  wear  near  (be  middle.  Width  not  actually 
added  to  the  'an  i.e  ewaj  ma  be  wanted  for  th  -  oi  | 
,,    ,.    :n.    to   afford    supporl    and    protection    mi    the 


.li  Mi  13,  1913 


AND    COUNTY    ENGINEER. 


001 1 


Bdge  "i  the  crust,  to  allow  of  the  maintenance  of  a 
turf  margin,  and  to  make  it  possible  to  place  ditches 
of  sufficient  size  at  the  proper  distance  from  the  edge 
of  the  crust.  In  many  cases  additional  width  is  re- 
quired for  other  purposes,  such  as  setting  hack  the 
toe  of  a  steep  bank,  the  substitution  of  some  better 
fence  for  a  solid  masonry  wall,  the  making  of  a  catch- 
water  drain  beyond  the  highway  proper,  and  the  sup- 
port, on  sidelong  ground,  of  the  down-hill  edge  of  the 
load  or  the  ground  above  the  road  on  the  up-hill  side. 

EARTHWORK     AND     H  YDRAU  l,HS. 

Under  the  head  of  "  Earthwork,"  the  following  are 
the  matters  chief!)  needing  attention:  Slight  em- 
banking is  needed  where  the  road  is  flush  with  Wet 
ground,  and  when  such  a  stretch  of  road  is  a  dead 
flat  the  opportunity  afforded  when  the  embankment 
is  made  should  he  made  use  of  for  the  purpose  of 
creating  a  gradient,  since  a  dead  flat  is  a  serious  factor 
in  the  annual  cost  of  maintenance,  and  reduces  the 
average  efficiency  of  the  road.  A  good  many  stretches 
of  road  are  satisfactory  as  regards  the  crust  and  its 
immediate  margins,  but  are  not  satisfactory  as  earth- 
works. Where  the  removal  and  replacing  of  the 
c-rusl  would  he  a  costly  work,  it  may  sometimes  lie 
possible  to  make  the  road  into  a  good  earthwork  by 
excavation  and  filling,  which  does  not  disturb  the 
road  bed,  but  diverts  the  flow  of  water  from  it  and 
gives  support  to  it  where  that  is  lacking.  Much 
work  of  this  kind  needs  to  be  done,  sometimes  with- 
out and  sometimes  with  further  and  heavier  work, 
involving  changes  in  the  levels  of  the  road  bed  in 
some  places. 

The  sadly  neglected  subject  of  hydraulic  conditions 
claims  attention  over  a  large  mileage  of  roads.  The 
provision  of  catchwater  ditches  or  of  side  ditches  is, 
in  many  places,  the  most  obvious  requirement.  In 
some  cases  other,  and  often  very  simple,  works  are 
required  to  deal  with  surface  or  seepage  water, 
though  in  deep  cuttings  in  unfavourable  situations 
it  may  be  cheapest  in  the  end  to  widen  the  whole 
cutting.  When  the  water  cannot  be  kept  away,  pro- 
vision must  be  made  to  drain  it  away,  and  this, 
though  the  fact  is  not  generally  recognised,  involves 
some  of  the  most  difficult  designing  work  encountered 
in  highway  engineering.  An  important  matter  in 
some  parts  of  the  country  is  the  provision  of  pro- 
perly designed  culverts  to  replace  the  small  and  fre- 
quently choked  drains  which  carry  storm  water 
across  the  road,  or  take  the  water  of  the  side  ditches 
under  road  turnings  and  field  and  house  approaches. 
On  many  narrow  secondary  roads,  and  not  a  few- 
main  roads,  some  expenditure  is  called  for  in  order 
to  provide,  in  numerous  cuttings  or  sunken  stretches, 
shallow-paved  surface  drains,  which  are  continua- 
tions of  the  road  crust  proper.  Where  such  drains 
are  provided  the  crust  is  saved  from  destruction  by 
scour,  or  by  breakage  under  wheel  loads,  and  the 
work  needed  to  keep  an  earthen  strip  from  being 
scoured   away   is  saved. 

FOUNDATIONS. 

As  regards  foundations,  the  position  generally  is 
that  on  soils  which  are  good  ones  from  this  point 
of  view  the  present  road  crusts  are  sufficiently 
strong.  On  many  moderately  good  soils  they  would 
be  strong  enough  if  they  were  a  little  thicker,  or  a 
good  deal  thicker;  while  on  bad  soils  the  crusts  are 
often  broken  or  distorted,  and  are  sometimes  com- 
pletely crushed  in  places,  the  rate  of  wear  being 
great!  increased  by  such  conditions.  In  these  cases 
the  provision  of  a  foundation  of  some  kind  would 
always  be  ftn  advantage,  though  a  single  thick  crust 
is  soil  >■  en  :>  cheaper  alternative.  It  cannot 
always  be  shown  that  such  an  improvement  will 
pay  for  itseli  out  of  a  reduced  cost  of  maintenance, 
the  increased  efficiency  of  the  road  being  then  the 
main  consideration.  The  nature  of  the  foundation  to 
be  provided  is  often  decided  by  local  prices,  since 
it  is  not  usually  necessary  to  use  materials  which 
are  very  strong,  or  hard,  or  tough.  Sometimes,  how- 
ever, the  nature  of  the  sod  has  to  be  reckoned  with, 
demanding,  for  instance,  the  use  of  large  gauge 
stuff,  and  in  other  cases  the  material  chosen  will 
depend  upon  whether  the  foundation  course  will  also 
be  a  drainage  course. 

AIR    CURRENTS. 

This  brings  us  to  the  last  of  our  heads,  "Air  Cur- 
rents," a  subject  which  is  of  much  greater  import- 
ance than  is  usually  supposed.  Roads  should  not. 
as  a  rule,  be  exposed  to  the  full  force  of  gales  of 
wind,  snowstorms,  and  driving  rain,  and  the  various 


kinds    of    protection    afforded    by    Nature    and    local 
custom     form     pleasing    and     useful     features    of    our 
country    highways.    But    a    highway    should    not    be 
deprived  of  that   movement  of  the  air  which,  if  the 
road  be  exposed  to  sunshine,  helps  to  keep   it    cool, 
which    is   so   much   more  effective   than   sunshine   in 
drying  a  wet  road  surface,  and  so  much  less  damag- 
ing as  a  drier  of  the  crust,  and  greatly  tends  to  cu1 
.-hort    the    duration    of    muddy    conditions    after    wet 
weather  or  in  the  intervals  between  showers.     Fortu- 
nately,  an   ordinary   fence   or  hedge,   while   it   greatly 
reduces   the   force   of   a   strong   wind,    clunks   a    gentle 
breeze  very  much  less  in  proportion,  the  light  wind. 
usuall)    steadier  than  a  strong  wind,  creeping  through 
the    fence    and    being    distributed    usefully    over    the 
roa  1  surface.     A   bell  oi  tree:    acts  in  a  similar  way  on 
a  largei-  scale,  effectively  arresting  drifting  snow  and 
breaking  the  force   of  a.  gale,   hut  not   preventing  the 
establishment    of   air   currents   across   the   road,    even 
when   the   undergrowth   is  fairly  thick.     The  masonry 
wall,    on    the    contrary,    is   one    of   the   worst   enemies 
of    the    road.     It    effectually    prevents    the    crawl    of 
air  across   the  surface,   and    in   cross  winds   ere., 
more  persistent  calm  immediately  over  the  road  than 
do  most  other  obstacles  of  equal  height  or  with  the 
same  angular  elevation.     Its  even  top  makes  a  wall 
very  effective  in  arresting  snow  drifts,  but  its  smooth 
front   tends    to    the    piling    up   of    big   drifts    by    the 
establishment  of  currents   of   air  along  it   when   the 
wind  blows  aslant,  and,  unlike  a  hedge,  it  has  itself 
no   capacity   for   snow.     When   walls   closely  flank    a 
road,   that  on   the  windward   side   is  not  much  more 
effective  in  keeping  rain  off  of  the  road  than  is  an 
ordinary   hedge   of  the    same    height,    while    that   on 
the  lee  side  of  the  road  returns  to  the  road  a  larger 
proportion  of  the  rain  which  strikes  it  than  does  any 
kind   of  hedge.     Generally,   then,   walls   close   to   the 
carriageway  tend  to  cause  irhuddiness  in  winter  and 
to   keep   the   dust   on   the    road   in   the   summer,    the 
latter  effect  being  often  painfully  noticeable  on  long 
bridges.     Old  country  houses  often  have  large  walled 
gardens,  and  are  situated  in  sheltered   bottoms,   not, 
like  new  houses,  on   slopes.     As  a   result  of  this  the 
combination  of  dead  flat,  closely  flanking  walls,  and 
a  high  subsoil  water  level  is  often  found,  the  result 
ing  dampness  and  softness  of  the  road  being  errone- 
ously   attributed    to    the    trees     which     are    often    a 
feature    of    such    situations.     The    foundations    of    a 
wall   sometimes  prevent  the  drainage  of  water  from 
the  road  bed,  and  besides  serious  trouble  is  caused 
on  sidelong  ground  by  seepage  water  from  that  very- 
effective  catchment— a  levelled  and  well-dug  garden. 
In    this    case    the    water    pressure    from    the    higher 
level  is  sufficient  to  carry  water  through  or  under  the 
foundations  of  the  wall   into   the   road   bed,   or  even 
on  to  the  surface.     In   such  a  case  the  owner  of  the 
garden    should    he    induced    if    possible    to    allow   an 
effective  drain  to  he  placed  on  his  side  of  the  wall. 
and,  generally,  some  careful  drainage  work  is  needed 
where  there  are  walls  near  the  road,  unless  the   soil 
is  very  porous    and  the  lie  of  the  ground  very  favour- 
able.    In   many   cases   what   is   really   needed   is   the 
acquisition  of  a  strip  of  ground  and  the  removal  of 
the  wall,  the  road  being  often  much  narrower  than 
is  desirable,   and   the   wall   forming  in  some  cases  a 
source  of  danger, as   well   as   of  .high   cost  of  main- 
tenance. 

Of  other  conditions  which  shut  out  air  currents, 
the  chief  is  the  situation  of  the  road  in  a  deep  cut- 
ting, especially  a  steep-sided  cutting,  and  the  works 
then  necessary  for  drainage  and  stability  may  also 
be  those  desirable  in  order  that  the  road  may  be 
sufficiently  exposed  to  winds.  The  muddiest 
stretches  of  road,  tarred  or  untarred,  are  those  be- 
tween walls  or  in  deep  cutting,  the  extent  to  which 
flatness  or  lack  of  lengthwise  gradient  is  responsible 
for  the  muddiness  being  a  matter  depending  on  a 
number  of  factors,  including  the  climate  and  the 
orientation  of  the  road.  The  practical  consideration 
of  chief  importance  in  this  connection  is  that,  cost  for 
cost,  it  may  be  more  worth  while  to  give  a  good  gradient 
to  the  road  than  to  deal  with  the  other  causes  of 
muddiness,  especially  if  the  road  runs  nearly  in  the 
direction  of  the   prevailing  winds  of  wet  periods 

These  brief  sketches  will  serve  to  indicate  the 
scope  of  tie  chief  works  of  reconstruction  which  are 
needed  to  make  a  large  mileage  of  our  main  and 
secondary  loads  more  efficienl  and  somewhat  less 
costly  in  maintenance,  such  reconstruction  being 
,1  .tind  from  repairs  on  the  one  hand.  and.  on  the 
other  hand,  forming  a  class  aparl  from  that  which 
include-  Ihe  large  'works  of  duplication  and 
deviation. 
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.411  communications  in  regard  to  this  page  must  be  addressed  to  The 
Editor,  St.  Bride's  House,  24  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  6<s  marked  "Assistants'  Section"  in  the  tOfj  left-hand  corner. 
Correspondent*  are  invited    to   submit    auestion*  for  consideration    and 


QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions:  — 

324.  Oil  Engines. — Assuming  two  engines  of  equal 
horse-power  (4-h.p.),  one  an  oil  engine  and  the  other 
a  petrol,  what  would  be  the  approximate  cost  for 
running  each  engine  for  fuel  and  repairs  ?  How 
would  the  costs  compare  with  each  other,  including 
first  outlay  and  oil,  repairs,  &c.  ?  In  regard  to  effi- 
ciency, which  engine  would  be  the  more  efficient  from 
an  economic  standpoint  ?    ("  Griffo.") 

325.  Air  Compressors — How  is  the  size  of  an  air 
receiver  calculated  in  connection  with  an  air  com- 
pressor ?  Of  what  thickness  of  metal  would  it  be 
made  if  (1)  of  cast  iron,  (2)  wrought  iron,  assuming  it 
had  to  withstand  a  pressure  of  from  151b.  to  40  lb.  ? 
Give  any  further  particulars  regarding  same. 
("  Griffo.*') 

327.  Flow  of  Sewers State  the  advantages  of  egg- 
shaped  and  circular  sewers,  and  give  conditions 
under  which  such  advantages  would  occur.  Give 
proofs  of  velocities  and  discharge.  (D.G.B.,  Dar- 
lington.) 

329.  Sewerage. — Using  the  generally  accepted  most 
accurate  formula,  at  what  gradients  must  9-in.,  12-in. 
and  15-in.  pipe  sewers  be  laid  to  give  a  uniform 
velocity  of  4  ft.  per  second  when  flowing  two-thirds 
full?    <"M.  C.  E.") 

330.  Sewage  Disposal. — Design  a  small  sewage  dis- 
posal system  for  a  gentleman's  residence,  capable  of 
dealing  with  500  gallons  per  day.  The  sewage  is 
fairly  strong  on  account  of  the  drainage  from  a  small 
cowshed.  The  available  fall  can  be  neglected,  and 
the  earth  is  of  a  sandy-clay  nature.  State  approximate 
cost.  The  effluent  should  discharge  into  a  soakaway. 
("  Inky.") 

331.  Sewerage. — In  the  case  of  the  oval  sewer  in 
the  sketch,  5,790  lin.  yds.  long,  having  a  total 
fall  from  inlet  to  outlet  15  ft.,  what  flow  will  be  dis- 
charged when  quarter,  half,  three-quarters,  and 
f  ull  ? 

[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "  Assistants'  and  Students' 
Section."  Questions  which  are  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES   TO   QUESTIONS. 

328.  Concrete  Paving.— Give  details  of  the  con- 
struction of  wooden  moulds  for  concrete  pavement 
slabs,  and  explain  the  method  of  using  them. 
("  Beginner.") 

The  sketch  shows  a  simple  form  of  wooden  mould 


answers  to  the  questions  which  appear.  For  tht  contributions  considered 
to  be  the  most  meritorious,  one  or  more  premiums  m  books  vill  6e 
awarded  monthly.  Lhagranxs  mutt  b»  drawn  to  scale  on  separate  sheets, 
ready  for  reproduction. 


2  ft.  slabs,  2in.  thick,  these  being  the  usual  sizes 
made.  It  is  merely  a  framing  without  top  or  bottom, 
fastened  together  with  }  in.  bolts,  the  distance 
pieces  being  housed  into  the  sides. 

There  are  two  methods  of  making  the  slabs,  one 
to  bring  the  concrete  to  a  smooth  surface  by 
floating,  and  the  other  to  lay  the  mould  on  a 
smooth  surface  and  make  the  slab  face  downwards. 
In  the  first  case  the  mould  is  securely  bolted 
together,  greased  with  soft  soap  or  petroleum 
jelly  and  paraffin  mixed,  and  laid  on  a  sanded 
surface,  the  concrete  being  tamped  in  the  usual 
way  and  floated  to  a  fair  surface.  The  top  of  the 
mould   being  quite  flush  renders  this  easy.    After 


$4 


Sketch   Accompanying    Question    331. 

the  concrete  lias  set  the  bolts  are  undone  and  the 
mould  taken  off.  The  slabs  left  lying  on  the 
ground  can  now  be  used  as  a  surface  (sand  being 
spread  over  them)  for  making  the  next  batch, 
pieces  of  hoop  iron  being  laid  across  the  3  in. 
separating  them  to  support  the  mould.  In  this 
way  a  very  large  number  of  slabs  can  be  made  on 
a  limited  area. 

In  the  second  case,  the  mould  is  laid  on  a  greased 
board  and  the  concrete  filled  in;  this  is  the  more 
satisfactory  way  if  space  allows. 

Very  good  results  are  obtained  from  slabs  made  of 
|-in.    granite    siftings    mixed    with    cement   in   the 
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mcrete    paving    slabs.      It    consists   of  two 
moulds  for  3  ft,  by  2  ft.  slabs,  and  two  for  2  ft.  by 


proportion  of  4  to  J,  or  granite  Biftings,  clean,  aha 
-and  and  cement,  as  2,  2,  1.    (E.  D.  A.,  Sidcup.) 
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SOME  REGENT  PUBLICATIONS.* 

Specifications  tor  Street  Roadway  Pavements: 
With  instructions  to  Inspectors  on  Street-paving 
Work.  By  S.  Whinery,  m.am.soc.c.e.  (Second 
Edition.)  Price  4s.  2d.  nett.  New  York:  The 
McGraw-Hill  Book  Company.    London:  The  Hill 

Publishing  Company,  Limited,  6  Bouve treet, 

E.C. 
The  first  edition  of  tins  book  was  published  in  1907, 
and  it  is  to  meet,  recent  advances  in  design  and  con- 
struction that,  the  author  has  prepared  this  new 
edition.  The  "Instructions  to  Inspectors"  are  Lased 
upon  a  set  of  instructions  prepared  by  the  author  for 
use  in  an  American  city,  parts  being  re-written  in 
i  more  general  form;  and  while,  as  Mr.  Whinery 
points  out  in  his  preface,  they  would  need  s-ome  re- 
vision and  modification  to  meet  the  conditions  and 
special  specification  provisions  in  any  particular  city, 
they  must  certainly  he  regarded  as  doing  much  more 
Ihan  "  suggesting  the  points  to  be  covered."  Lt  should 
clearly  be  understood  that  these  specifications  are 
written  by  an  American  engineer  with  a  view  to  con- 
ditions prevailing  in  the  United  States;  but  they  are 
well  worth  the  attention  of  surveyors  to  British  urban 
authorities,  who  are  able  to  decide  for  themselves 
which  are  the  points  affected  by  local  conditions,  and 
which  are  of  general  importance.  It  is  sufficient  that 
the  reviewer  should  point  out  that  the  matter  itself 
is  very  good,  and  then  indicate  the  scope  of  the  work. 
The  size  of  the  page  is  large  octavo,  and  the  average 
size  of  the  type  fairly  small,  so  that  the  1 IG  pages 
cover  a  good  deal  of  ground.  The  first  twelve  pages 
are  introductory,  the  subjects  dealt  with  including 
"relations  of  contractor  to  municipality."  "relation 
between  specifications  and  contract,"  "engineer  as 
arbiter,"  and  so  forth.  Then  follow  some  ten  pages 
under  "general,"  including  a  consideration  of  such 
matters  as:  Changes  in  plans  and  specifications; 
quality  of  material  and  work;  injury  to  persons  and 
property;  order  and  progress  of  work;  incidental  and 
extra  work  ;  and  other  matters  pertaining  to  the  inter- 
pretation of  specifications.  There  are  individual  speci- 
fications for  foundations,  including  old  paving-stone 
and  broken-stone  foundations,  concrete  kerb  and 
gutter,  concrete  sidewalk,  experimental  or  untried 
pavement-,  and  for  the  following  pavements:  Sheet 
asphalt,  asphalt  block,  granite  block,  brick,  wood 
I. lock,  bituminous  concrete  and  hydraulic  concrete. 

As  regards  the  specification  for  a  sheet  asphalt 
I  lavement,  the  author  points  out  that  it  is  exceedingly 
difficult,  if  not  impossible,  to  frame  specifications 
which  will  be  suitable  for  all  the  kinds  of  asphalt 
employed.  In  his  own  specification  he  gives  us  a 
typical  mixture  for  the  surface  material:  1001b.  of 
sand,  17i  lb.  of  pulverised  mineral  matter  passing 
No.  200  screen,  including  that  found  in  the  paving 
cement,  and  13£lb.  of  pure  bitumen  (in  paving 
cement).  A  typical  mixture  for  the  base  course  is 
given  as:  Crushed  stone,  1001b.;  sand,  42lb.;  pure 
bitumen  (in  asphaltic  cement),  71b.;  pulverised  stone, 
7| lb.  In  an  introductory  note  to  this  specification 
we  find  the  following:  "A  sheet  asphalt  pavement  is 
composed  of  two  essential  elements — a  mineral  aggre- 
gate made  up  of  sand  of  assorted  sizes  and  mineral 
'dust.'  and  a  bituminous  cement."  No  mention 
is  made  of  natural  rock  asphalt.  The  specification 
for  wood  block  pavement  is  one  which  may  be  com- 
pared with  British  specifications.  Creosote  oil,  "the 
best  preservative  of  wood  so  far  found,"  is  specified 
as  the  preservative  material.  In  the  hydraulic  con- 
crete pavement  the  cement  specified  is  Portland 
cement,  a.  separate  specification  for  which  is  given, 
but  Air.  Whinery  points  out  that  natural  cement  con- 
crete may  be  used  with  perfect  confidence  for  pave- 
ment foundations,  and  he  gives  a  specification  for 
such  a  material,  in  so  far  as  it  differs  from  that  for 
Portland  cement. 

Having  regard  to  the  advances  which  have  recently 
taken  place,  this  second  edition  of  a  book  of  recog- 
nised value  must  be  regarded  as  rendering  the  first 
edition  obsolete,  and  among  senior  members  of  the 
profession,  engaged  in  definitely  urban  work,  there 
.tic  probably  but  few  who  will  not  obtain  a  copy; 
hut  it  is  desirable  that  it  should  further  be  pointed 
out  that  the  matter  is  so  presented  that  it.  is  quite 
suitable  for  the  use  of  junior  men,  the  numerous  notes 
being  most  useful  in  indicating  the  why  and  where- 
fore  of  leading  points  in  the  specifications  themselves. 

*  Any  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on   receipt  of  published  price. 


Bulletin  of  the  Permanent  International  Asso- 
ciation of  Road  Congresses. 

The  March  issue  of  Ibis  bulletin  contains  the  out- 
line programme  of  the  Third  Congress,  London,  June 
23rd-28th,  and  the  list  of  "Reporters."  An  account 
of  the  trial  of  signposts  and  distance  posts  of  new 
patterns  on  the  Paris-Trouville  road  is  contributed  by 
.Mr.  Lorieux,  a  chief  engineer  of  the  Pouts  el  Ohaus- 
sees,  and  Mr.  Auvray,  city  engineer  of  Versailles, 
describes  a  mudguard  competition  conducted  by  the 
Automobile  Club  of  the  Seine  et  Oise.  An  account  of 
the  general  results  of  the  American  Road  Congress, 
held  at  Atlantic  City  in  September  and  October  last, 
is  furnished  by  .Mr.  .J.  ( !.  Pennybacker,  general  secre- 
tarj  el  the  American  Highways  Association ;  and  Mr. 
W.  W.  Crosby  contributes  a  note  on  the  Cincinnati 
Convention  of  the  American  Road  Builders'  Associa- 
tion of  last  December.  The  "Bulletin"  contains 
several  other  papers  and  short  notes  relating  to  re- 
cent advances  in  highway  work. 
Journal  of  the  Rbgina  Engineeeing   Society. 

This  is  a  first  appearance  (Vol.  I.,  No.  1)  of  a  new 
monthly,  the  main  object  of  which  is  to  ensure  the 
publication  of  papers  read  at  the  meetings  of  the 
1'egina,  Saskatchewan,  of  which  Mr.  R.  O.  Wynne- 
Roberts  is  corresponding  secretary.  The  issue  before 
us  is  mainly  devoted  to  the  first  annual  address  of 
the  president.  Mr.  A.  .1.  McPherson,  chairman  of  the 
Provincial     Board     of     Highway     Commissioners,     on 

Roads  of  Saskatchewan." 


A  new  edition  of  Income  Tax  Simplified,"  by 
Arthur  Pieldhouse  and  E.  Evvart  Fieldhouse,  b.a., 
i.l.b.,  has  been  published  by  Messrs.  Simpkin, 
Marshal]  &  Co.  This  excellent  little  work,  which  is 
obtainable  at  the  price  of  is.,  is  a  really  practical 
guide  to  the  preparation  of  returns  for  assessment, 
and  gives  full  instructions  for  obtaining  repayment 
Ol   tax. 


THE   DEVELOPMENT  OF   MORECAMBE. 


BOROUCH    ENGINEER'S    SCHEME. 

the  borough  surveyor  of  Morecambe,  Mr.  J.  W. 
Hipwood,  has  presented  to  the  council  a  report,  with 
respect  to  the  prospective  development  of  this  rising 
seaside  resort,  in  which  he  states  that  the  future  of 
the  town  is  inseparably  hound  up  in  a  scheme  of  town 
planning.  One  of  the  first  essentials  in  a  town-plan- 
ning scheme  for  Morecambe  which  Mr.  Hipwood  puts 
forward  is  the  extension  of  the  borough  boundaries 
to  Hest  Bank,  and  the  continuation  of  the  promenade 
from  Bare  to  Hest,  Bank  Station.  The  London  and 
North-Western  main  line  would  then  he  tapped,  for 
Hest  Bank  stands  on  the  main  line  from  Huston  to 
Carlisle.  With  a  double  line  of  tramway  track,  carry- 
ing a  frequent,  service  of  electric  cars  alonL'  this  ex- 
tended promenade,  Morecambe  would  practically 
become  a  station  on  the  main  line — one  of  the  few 
seaside  towns  on  that  great  railway  system.  The 
vital  concern  of  Morecambe  is  to  tap  as  many  sources 
of  supply  to  population  as  is  possible,  and  that  is 
the  key  to  Mr.  Hipwood's  scheme,  and  to  the  em- 
phasi  it  places  on  the  mad  factor.  Owing  to  tile 
enormously  increasing  motor  traffic  of  the  present  day. 
he  maintains  it  will  he  as  essential  to  tap  the  motor 
traffic  in  the  future  as  it  is  to  tap  the  railways  to-daj . 

Jointly  with  the  road  extension  schemes  Mr.  Hip- 
wood advocates  what  he  terms  "  a,  ward-connecting 
inner  circle  road."  a,  semi-circular  thoroughfare  link- 
ing u)>  the  West  laid  h\  way  of  Regent-street  with 
Out  Moss-lane,  Balm-hill,  Lancaster-road  near  Half- 
wax-  House,  the  South-road  district  and  the  golf  links 
e>tate.  and  joining  I  he  promenade  again  half-way 
between  Newlands  Bay  and  Thornton-road.  Mr. 
Hipwood  suggests  for  the  construction  of  this  boule- 
vard that  it  should  he  made  at  least  100ft.  wide,  the 
central  portion  of  the  road— about  one-third— to  be 
reserved  exclusively  for  tramway  purpose-. 


Lexden  and  Winstree  Roads — The  annual  report  of 
Mr.  J.  Ennals,  surveyor  to  the  Lexden  and  Winstree, 
Essex,  Rural  District  Council,  stales  that-  great  im- 
provement has  been  effected  on  the  roads  of  that  dis- 
trict by  the  larger  amount  of  granite  used  during 
the  past  year,  and  by  the  continued  use  of  this  mate- 
rial on  tlie  principal  roads  it  is  hoped  gradually  to 
reduce  the  great  wear  and  tear  caused  by  modern 
traffic. 
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Law  Notes. 

Edited  by  J.  B.  REIGNIER  CONDER,  11  Old  Jewry  Chambers,  B.C.,  Solicitor  of  the  Supreme  Court. 


The  Editor  will  be  pleased  to  answer  any  questions  affecting  the 
practice  of  engineers  ond  surveyors  to  local  authorities.  Queries  ("*>«'' 
jhould  te  written  Iegt6lu  on  foolscap  parer,  one  side  only)  should  oe 
addressed  to  "The  Law  Editor,"  at  the  o^ice  of  The  (surveyor, 
accompanied  by  the  writer's  name  and  address,  but  correspondents 
who   do  not   wish    their    names    to  be  published  should  also  /urmsh  a 


QUERIES  AND  REPLIES. 

7n  oracr  to  avoid  confusion  querists  are  requested  to  use 
distinctive    wordi   as    noms   de   plume.     The    letter   X,   com- 

ns   such    as   X.Y.Z.,   and   words   such   aj   "engineer 
and  "surveyor,"  should  never  be  used. 

Private  Street  :  Ncisamce:  Expenses:  Building 
Line.—" Perplexed,  No.  2"  writes:  I  should  be 
pleased  to  receive  your  opinion  upon  the  following: 
There  is  a  private  road,  named  or  known  as  F  road. 
Leading  from  the  county  main  road  in  a  southerly 
direction.  On  the  southerly  side  of  the  main  road 
it  is  built  up  with  dwelling-houses  with  the  gable 
ends  facing  the  easterly  and  westerly  sides  of  the 
private  road.  On  the  westerly  side  of  the  private 
road  are  sixteen  cottages  built  in  line  with  the  gable 
the  property  marked  C,  and  on  the  easterly 
side  of  the  private  road  is  a  piece  of  vacant  land  for 
building  purpose-.  Certain  property,  A,  was  built 
long  before  the  district  obtained  urban  powers,  and 
is  the  only  property  or  land  owned  by  A  on  the 
estate.  No  doubt  when  the  estate  plan  was  sub- 
mitted by  B  it  was  his  intention  that  the  side  of 
the  private  road  should  be  the  garden  wall  running 
parallel  with  the  gable  line  of  A  property;  however, 
when  C  began  to  build  he  did  not  keep  in  line  with 
A  line,  and  as  a  consequence  the  private  road  at  the 
boundary  with  the  main  road  is  only  35  ft.  6  in.,  and 
at  the  rear  of  A  property  it  is  37  ft.  Afterwards 
D,  E,  F  and  G  build  down  the  road,  and  the  building 
line  is  parallel  with  the  gable  line  of  C.  A  has  no 
g  into  the  private  road,  nor  does  he  own  any 
I. >n. I  outside  the  garden  wall,  therefore  there  i-  a 
caiiow  strip  of  land  which  no  one  w-ants  to  own. 
The  Private  Street  Works  Act  is  in  force  in  the  dis- 
trict, but  not  the  1907  Act.  The  council,  in  conse- 
nt stagnant  water  standing  in  the  private 
road  opposite  A  property,  have  served  a  notice  to 
abate  the  nuisance.  This,  unfortunately,  is  a  very 
difficult  matter:  as  the  district  is  not  sewered,  the 
sewage  at  the  present  time  emptying  itself  into  a 
large  cesspool  constructed  by  the  council.  Between 
i  of  the  property  and  land  belonging  to  A 
and  the  rear  passage  is  a  narrow  strip  of  land  belong- 
;;.  so  A  boundary  line  does  not  abut  either  on 
the  private  road  or  the  passage  leading  from  the 
private  road,  nor  has  A  any  access  to  either  of  them. 
.Vow  the  question  arises — (1)  Who  is  responsible  for 
the  nuisance  opposite  to  A  property  ?  (2)  In  case 
up  under  the  Private  Street.  Works 
A.f.  is  A  liable  for  that  portion  opposite  to  his  pro- 
perty:- (3i  In  case  A  is  liable  for  the  said  portion  of 
id,  can  the  council  enforce  the  requirement 
for  I  he  making  up  of  the  road,  except  sewering,  and 
ards  call  upon  the  different  owners  to  pay 
again  for  the  breaking  up  of  the  surface  which  would 
nable  them  to  sewer?  (4)  Also,  in 
cas  ■  A  i^-  liable,  will  B  be  compelled  to  follow  A's 
.ill  hi-  as  the  building  line?  If  SO,  the 
road  will  then  be  35ft.  6in.  at  one  end  and  about 
l-J  It.   at   the  other,   and   thus   not   of   uniform   width. 

Prima"  facie  I  think  the  strip  of  land  to  the  west 
of  A'b  garden  wall  (which  strip  I  assume  to  be  unenclosed) 
must  be  taken  to  be  part  of  the  private  road.  It  is  not 
stated  whether  the  private  road  is  a  highway,  but  I  presume 

-  houses  are  erected  on  one  side  of  it.  It  is  an 
offence  under  sec.  72  of  the  Highway  Act  to  suffer  any  filth, 
dirt,  lime,  or  other  offensive  matter  or  thing,  to  flow  into  a 
highway  from  adjoining  premises.  But  it  is  not  clear  from 
ihe  query  whether  this  stagnant  water  emanates  from  A'h 
premises,  or  whether  it  is  of  such  a  nature  as  to  be  within 
the  section.  l»  i-  not  an  offence  under  this  section  to  allow 
rain  to  drop  from  the  eaves  of  a  house  on  to  a  road 
[Crosdill  v.  ttatcliff,  26  J. P.,  165).  Unless  Die  section  applies 
it  would  appear  that  no  one  is  responsible  in  the  present 
case.  <J  Vis,  on  the  assumption  that  Die  strip  forms 
part  of  the  private  road.  (3)  There  appears  to  be  nothing 
in  the  Act  to  prevent  this.  Sec.  6  (1)  empowers  the  authority 
to  do  "  any  one  or  more  "  of  Die  works  therein  specified. 
<i)  Assuming  tiii-  to  be  an  urban  district,  then,  under  the 
Public  Health  (Buildings  in  Streets)  Act,  1888.  B  will  have 
to  keep  back  his  buildings  to  the  south-western  corner  of 
the  council  consent  to  his  doing  otherwise. 
But  it  does  not  follow  that  he  must  build  in  the  tame  line 
as  A's  wall.      Be  can  build  parallel  to  the  opposite  side  of 

set  (making  a  uniform  width  of  :S7ft.  from  A's 
corner),  unless  by  so  doing  he  will  encroach  on  ground 
formimr    part    of    the    street. 


"nom  deplume."  Where  necessary,  cotdes  of  lo.nl  Acts  or  documents 
referred  to  should  be  enclosed.  All  explanatory  diagram*  must  be 
drawn  and  lettered  In  BLACK  Ink  only,  and  in  such  style  as 
to  be  fit  for  direct  reproduction  —  i.e.,  with  mt  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  we  cannot 
undertake   to   reply   to   queries. 


Water  Supply:  .Meter:  Domestic  Purposes.— 
"  Hazelwood "  writes:  A  water  company  desire  to 
put  in  meters  on  certain  domestic  supplies,  and  are 
anxious  to  know  whether  they  have  the  power  to 
insert  a  meter  on  the  service  pipe  when  the  con- 
sumers strongly  object.  The  company  is  incorporated 
by  Act  of  Parliament  and  the  Waterworks  Clauses 
Act-.  1S47  and  1863,  are  incorporated  with  the  Private 
Arts.  A  clause  in  the  original  Act  states  that  the 
company — "subject  to  the  provisions  of  that  Art — 
may  enter  into  agreement  to  supply  water  for 
domestic  purposes  by  meter."  The  next  clause 
authorises  the  company  to  '"let  meters  at  such  renl 
as  may  be  agreed  upon."  A  clause  in  the  company's 
second  Act  reads  as  follows:  "The  price  to  be 
charged  by  the  company  to  those  who  shall  eleel  to 
take  a  supply  by  meter,  or  who  shall  be  required  by 
the  company  to  take  a  supply  in  that  way,  shall  not 
exceed  the  following " :  [Here  follows  the  scale  per 
1,000  gallons.]  "The  company  shall  not  be  com- 
pellable to  afford  a  supply  by  meter  for  a  less  sum 
than  would  be  receivable  by  the  company  if  the 
charge  were  made  on  the  rateable  value  of  the  pre- 
mises as  provided  by  the  original  Act."  The  last 
clause  really  is  a  clause  giving  charges  by  meter, 
but. — (1)  Does  it  also  enable  the  company  to  insist 
upon  a  consumer  taking  his  supply  by  meter  instead 
of  on  the  rateable  value  of  the  premises?  (2)  Can 
a  doctor  be  made  to  pay  a  special  rate  for  cars  used 
partly  for  professional  purposes  and  partly  for  plea- 
sure when  he  uses  a  hose  for  washing  the  same  ? 
(o)  Can  a  meter  be  demanded  by  the  company  here  ? 
The  Private  Acts  give  no  additional  powers  beyond 
those  quoted  above.  (4)  Is  a  supply  of  water  to  a 
bakehouse  a  trade  supply  when  the  building  is 
assessed  with  the  house  and  charged  on  the  total 
assessment?  (•">)  Can  the  company  make  an  addi- 
tional charge  for  the  bakehouse  on  the  ground  that 
it   is  an  additional  charge  to  cover  trade  purposes  ? 

(1)  In  my  opinion  this  clause  does  not  authorise  the 
company  to  insist  upon  a  consumer  taking  a  supply  for 
domestic  purposes  by  meter.  (2)  No.  See  Harrogate  Car- 
Doration  v.  Maclcay,  1907,  2  K.B.,  211).  (3)  If  by  "here"  is 
meant  "  in  the  case  of  the  doctor,"  the  answer  is  in  the 
negative.  (4  and  5)  I  think  this  will  depend  upon  the 
use  to  which  the  water  is  put.  A  supply  to  business 
premises  is  not  necessarily  a  supply  for  non-domestic 
purposes.  See  Metropolitan  Water  Board  v.  Colley's 
Patents,  Limited.      (The  Sukvevoi;,  vol.  xl.,  p.  652.) 


Building  Plans:  Non-commencement  of  Work: 
1'ubi.ic  Health  Acts  Amendment  Act,  l'J07,  Sec.  15. 
— "  G.  L.  M."  writes:  I  would  be  pleased  if  you 
would  give  me  your  opinion  on  the  following:  A 
builder  submitted  plans  to  my  council  showing  the 
laying  out.  of  a  building  estate,  and  these  were  ap- 
proved by  my  council.  In  front  of  certain  houses  the 
requisite  quantity  of  air  space  is  provided — viz.,  24  ft. 
-but  not  a  full  36-ft.  carriageway.  At  that  time  it. 
was  my  council's  custom  to  pass  plans  of  a  similar 
nature,  and  compel  the  builder  who  built  opposite 
to  give  up  additional  land  to  make  the  can  i 
.Slilt.  wide.  Since  then  we  have  had  a,  case  in  the 
High  Court,  where  it  was  laid  down  that  the  first 
builder  was  the  one  who  should  make  the  road  30  ft. 
According  to  see.  15  of  the  Public  Health  Acts  Amend- 
ment Act,  1907,  the  council  have  power,  after  i  rtain 
notices  have  been  served,  to  revoke  any  plans  passed 
by  them,  and  it  is  just,  a  question  whether  this  section 
covers  a  case  like  the  following:  The  plans  were  sub- 
mitted  aboul  seven  years  ago,  and  the  houses  were 
built  almost  immediately,  and  a  carriageway  defined ; 
but  with  the  exception  of  a  6-ft.  cement  footpath  in 
ln.nl     of     the     houses     there     lias     been     no     attempt    to 

make  up  the  road.  Notices  bave  been  served  on  the 
builder  according  to  sec.  15  of  the  Public  Health  Acts 
Amendmenl  i.ct,  1907,  Revoking  bis  plans,  as  there 
bas  been  nothing  done  to  the  estate  for  live  years; 
but  he  holds  that,  inasmuch  as  his  plans  were  com- 
menced with  and  as  the  24-ft.  road  was  defined,  we 
have  no  power  to  revoke  his  plans.  My  council  think. 
Seeing    Hint    be    has    done    no    buildipg,    nor   otherwise 
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interfered  with   the   estate   for   live   years,    thai    they 
have  the  power. 

So  far  as  buildings  are  concerned  the  plan  must,  iu  my 
opinion,  be  considered  as  a  number  of  separate  plans  for 
each  building,  so  as  to  entitle  the  council  to  give  notice 
under  the  section  declaring  the  plan  to  be  of  no  effect  with 
respect  to  any  building  or  buildings  not  commenced  within 
the  prescribed  period.  See  White  v.  Sunderland  Corpora- 
tion (67  J. P.,  199);  Harrogate  Corporation  v.  Dickinson  (6S 
J. P.,  202).  Upon  the  same  principle  I  think  that  so  far 
as  streets  are  concerned  also  the  plan  must  be  considered 
as  a  number  of  separate  plans  for  each  street.  If,  therefore. 
the  24-ft.  street  was  commenced  within  the  prescribed 
period,  the  council  could  not  revoke  the  plan  with  respect 
to  such  street.  But  if  the  by-laws  in  force  when  the  street 
was  commenced  required  a  width  of  36  ft.  for  new  streets, 
the  council's  approval  of  a  24-ft.  street  was  illegal  and 
inoperative  (Yabbicom  v.  King,  1899,  1  Q.B.,  444);  and  the 
Attorney-General  could  enforce  compliance  with  the  by- 
laws by  an  action  for  an  injunction  {Attorney-General  v. 
Ashbourne  Recreation  Ground  Company,  1903.  1  Oh.,  101). 
unless  the  by-laws  give  the  council  a  dispensing  power  in- 
discretion. 


Claim  from  Allotment  Garden  Holder  ,for 
Flooding  Garden.— "  T.  S.  W."  writes:  I  should  be 
glad  of  your  advice  respecting  a  claim  for  damage 
done  to  a  garden  caused  by  a  flood  during  heavy 
rainfall.  A  watercourse  flows  past  the  garden.  The 
watercourse  is  on  private  land,  and  passes  under  a 
public  highway.  Eighteen  months  ago  the  corpora- 
tion widened  the  road  and  put  in  21-in.  pipes  (tem- 
porarily). The  size  of  the  old  portion  under  the 
road  is  about  30  in.  square,  but  a  portion  is  filled 
up  with  rubbish,  almost  covering  the  outlet.  The 
21-in.  pipe  is  blamed  for  caused  the  flooding,  but  the 
gardener  contends  it  is  much  too  small.  The  facts 
are  briefly  these:  This  garden  (along  with  others) 
had  always  been  flooded  during  heavy  rains  long 
before  the  21-in.  pipes  were  put  in.  The  cause  of  the 
flooding  is  that  the  tide  hacks  up  the  river  Don  to 
the  bridge,  which  is  too  small  to  carry  the  storm 
water  when  the  tide  is  holding  it  hack,  with  the  re- 
sult that  the  gardens  are  flooded.  The  corporation 
have  arranged  to  divert  the  Bede  Burn,  which  is 
the  reason  why  the  21-in.  pipes  were  pu1  in  tem- 
porarily. (1)  Is  the  corporation  liable  for  the 
flooding?  (2)  Is  the  landowner  responsible  for  the 
clearing  of  the  stream,  which  is  at  present  full  of 
rubbish,  practically  covering  the  outlet?  (3)  Taking 
into  consideration  the  condition  of  the  outlet,  and 
the    21-in.    pipes    clear,   is    the    corporation    liable, 


ignoring  the  facts  of  the  tide,  &c.  ?  (4)  Is  the  cor- 
poration liable  from  the  mere  fact  of  putting  in  the 
21-in.  pipes,  which  are  smaller  than  old  culvert, 
ignoring  the   fact  of  the  tides,  &c.  ? 

(1,  3  and  4)  I  think  the  corporation  would  be  liable  for 
auy  damage  directly  traceable  to  their  having  put  in  the 
small  pipe,  over  and  above  what  would  have  occurred  had 
they  not  done  so.  (2)  The  common  law  duty  of  the  owner 
of  lands  adjoining  a  highway  to  cleanse  his  own  ditches 
does  not  apparently  extend  to  a  natural  watercourse 
(Copnall's  "  Law  Relating  to  Highways,"  2nd  edition,  page 
274).  But  if  the  watercourse  is  in  such  a  state  as  to  be  a 
nuisance  or  injurious  to  health  it  can  be  dealt  with  under 
sec.  91  of   the  Public  Health  Act,  1875. 


Private   Street  Works:    Estimate.   -"P.   S.   \V." 
writes:     In    preparing    an    estimate    and    provisional 

apportionment  for  making  iqi  a  private  street  under 
the  Private  Streei  Works  Act,  1892,  5  per  cent  has 
been  included  for  establishment  charges,  and  a  further 

.">  per  cent  for  contingencies,  thus:  — 

£      s.     d. 

Total  as  per  details      500     0     0 

5  per  cent  establishment      ...  25    0    0 


5  per  cent   contingi  ncies 

Total 


525     0     0 
26     5     0 


E551 


0 


Objection  ha-  been  taken  in  one  case  to  the  establish- 
ment charge,  and  in  another  case  to  the  contingencies, 
and  I  shall  he  glad  to  know  if  either  or  both  these 
objections  can  lie  held  good. 

By  sub-sec.  (2)  of  sec.  9  of  this  Act  the  estimate  may 
include  a  commission  not  exceeding  5  per  cent  in  respect 
of  surveys,  superintendence  and  notices.  If  this  is  the 
commission  described  as  "establishment,"  the  objection  will 
not  hold  good.  There  is  nothing  in  the  Act  expressly 
authorising  the  inclusion  of  an  item  for  contingencies,  and 
having  regard  to  the  fact  that  unless  the  actual  cost 
exceeds  the  estimate  by  more  than  15  per  cent  the  final 
apportionment  cannot  be  objected  to  under  Clause  (a)  of 
sub-section  (2)  of  section  12.  I  think  the  objection  to 
the  item  of  contingencies  would  be  upheld. 


Railway  Bridge  over  Highway.— "  W.  S."  writes: 
A  railway  crosses  over  a  public  highway  by 
means  of  a  bridge,  16  ft.  high  from  the  level  of  the 
roadway.  The  rural  district  council  are  desirous  of 
laying  down  a  water  main  tinder  the  public  highway 
by  powers  conferred  upon  them  by  sec.  5-1  of  the 
Public  Health  Act.  1875.  1  >  it  necessary  to  serve 
notice  upon  the  railway  company,  or  has  the  company 
power  to  prevent  the  council  from  doing  this  work  ? 
The  road  is  net  a  diverted  one  or  repaired  by  the 
company,  but  is  purely  a  public  highway  maintained 
by  the  rural  district  council. 

In  my  opinion  it  is  not  necessary  to  serve  notice  on 
the  railway  company,  nor  have  the  company  power  to 
prevent   the   council  from   doing  the  work. 


Compensation  for  Loss  of  Office. — "Looking 
Ahead"  writes:  In  case  of  loss  of  office  through  the 
authority  by  whom  you  are  engaged  being  absorbed 
by  another  authority,  what  practice  is  being  adopted 
in  such  cases  w:th  regard  to  compensation  ?  Is 
compensation  given  in  the  form  of  an  annuity,  or 
in  a  lump  sum,  and  how  are  the  amounts  arrived 
at  ?  Aie  any  number  of  years  added  to  length  of 
service,  and.  if  so,  is  any  credit  given  for  time 
served    previously    with    other    authorities  ? 

I  think  I  cannot  do  better  than  refer  my  correspondent 
to  replies  to  queries  on  this  subject  which  appeared  in  Thk 
Surveyor  of  April  5.  1912  (p.  538),  and  May  31,  1912  (p.  802), 
where  he  will  find  the  information  he  desires. 


Private  Street  Works:  Sewer  Beyond  Street 
Boundary-. — "Major"  writes:  Notices  have  been 
served  by  the  corporation  for  the  sewering,  paving, 
&c,  of  the  street  marked  A  on  the  sketch,  under 
sec.  150  of  the  Public  Health  Acts,  1875.  To  obtain 
an  outlet  for  the  sewer  to  be  laid  in  the  street  it  is 
necessary  to  lay  the  sewer  between  the  points  a  b,  a 
distance  of  about  28  yds.  beyond  the  boundary  of  the 
street,  and  the  owners  of  premises  abutting  on  street 
A  contend  that  they  are  not  liable  for  the  length  of 
sew ei-  outside  the  limits  of  the  street,  but  that  it  is 
the  duty  of  the  corporation  to  lay  the  same.  The 
streets  B,  C,  1)  are  public  highways  vested  in  the  cor- 
poration. Will  you  kindly  state  your  opinion  as  to 
whether  the  cost  of  the  sewer  between  the  points  a  and 
h  ought  to  be  included  in  the  cost  of  sewering,  paving. 
&c,  street  A,  and  apportioned  upon  the  abutting 
owners,  or  should  the  cost  be  borne  by  the  corporation  ! 

In  my  opinion  the  frontagers  on  street  A  are  not  charge- 
able with  the  cost  of  the  portion  of  the  sewer  beyond  the 
limits  of   that    street. 
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CORRESPONDENCE. 


For  every  ill  bencatli  the  suti 
There  is  some  remedy  er   none 
/f  (here  be  one,  resolve  *n  /i»</   it; 
77  not,  submit,   and  never  mind   it. 

— Anon.,   rina    1843. 


SURVEYORS'    INSTITUTION    EXAMINATIONS. 

To  th<    Editor  of  The  Si  rvetor. 

Sib,  Will  von  allow  me  to  endoi  ;e,  through  the 
medium  of  your  columns,  the  sentiments  ol 
"Typicus"  as  expressed  in  your  issue  of  the  (illi 
inst.  ? 

If  a  candidate  lias  succeeded  in  passing  the  exami- 
nation in  all  subjects,  with  the  exception  of  his 
typical,  is  it  not  too  much  to  expect  such  a  candi- 
date to  pass  through  the  final  examination  before 
attaining  the   P. A. S.I.    status? 

The  typical  subject  is  not  necessarily  the  most 
difficult,  and  without  doubt  there  are  many  candi- 
dates who,  by  attaining  a  high  percentage  in  the 
greater  number  of  their  papers,  have  made  a  higher 
aggregate  of  marks  than  many  of  the  successful 
candidates. 

It  would  therefore  appear  that  such  candidates  are 
worthy  of  a  little  consideration,  and  should  not  he 
placed  entirely  upon  the  same  luisis  as  candidates 
who  may  enter  for  the  whole  examination  next   year. 

I  should  therefore  like  to  express  the  opinion  that 
candidates  who  have  only  failed  in  their  typical 
subject  should  he  given  a  further  opportunity  before 
the  election  in  October  next;  or,  failing  this,  that 
their  success  in  the  examination  in  March  next 
should  give  them  the  P.A.S.T.  stains  withoul  the 
necessity    of    passing    the    final    examination.     Y 

&C, 

Tak>  i  3 


To  the.  Editor  of  The  Surveyor. 

3ib      In   failing  to  pass  the   P.A.S.T.   examinal 

!.\  a  lew  marks  down  in  the  typical  subject.  1  am 
mately  similarly  placed  to  "Typicus,"  whose 
letter  appeared  in  your  issue  of  the  6th  inst.,  and  1 
;iui  quite  prepared  to  appeal  to  the  council  of  the 
Surveyors'  Institution,  as  he  suggests.  Would  il 
n.it  be  possible,  however,  to  obtain  the  names  and 
addresses  of  the  candidates  who  failed  to  satisfy  the 
examiners    in   their   typical   subject,  and   so  arrange 

a    signed    petition    to    the    , nil  'J     In    any   ca  e      I 

suggest  that  it  would  be  most  desirable  for  as  many 
i  residents  in  the  London  area  as  possible 
to  meet  at  an  early  date,  and  to  this  end  maj  I 
appeal  for  your  kind  assistance  in  receiving  the 
and  addr<  sses  of  such  as  would  he  pleased 
to  communicate  them  to  you?  "Typicus"  might 
then  feel  like  calling  us  together.  Meanwhile  will 
he   ring  up   East   695?    Yours,   &c, 

Beta. 
London, 

Tune   11,   1913. 
| Tbe  suggestion  of  our  correspondent   is  dealt    With 
in   a   "Minute"  on   this  subject.-  En.   Surveyor.] 


To  the  Editor  of  The  Surveyor. 

pleasure  1  ha1  I  read  the  com- 
ments on  the  above  examinations  by  "  Typicus "  in 
your  issue  of  the  6th  inst.  It  certainly  seems  hard 
to  have  to  wait  I  wo  years  before  being  able  to 
qualify  for  election  as  P.A.S.I.  when  one  has  failed 
to  pass  in  the  typical  ubj  and  yet  passed  the 
examination  as  a  whole.  I  would  suggest  thai  a 
petition  be  got  up  by  "Typicus"  and   presented   to 

uncil  of  the  Surveyors'  Institution,  in  thj    I 
that   they    might    hold    a     special    examination 

tailed    in    the 
typical   subject   only.— Yours,  &c, 

M.   II. 
June  7,   1913. 


To  tin   Editoi   of  Tin.  E 
Bib,     With   regard  to  the  letter  in  yon, 

from     "  Tj  p    u         -  •     Suj  vej  ore'      [nstitution 

examin  I     

boat,   and   shall    be   pleased   to   know    if   anything   can 
be  done  as  regard-  approaching  the  council   of  the 
od  t rying  to  obtain   some   coni         m 
<Vc, 

1.1  K  I 


LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invitee  the  co-operation  of  Surveyor  rtadtn  with  a  vitw 
to  making  tht  information  given  under  thi»  Jimd  <u  complete  ani 
accurate   as   possible, 

INQUIRIES  HELD. 

Birmingham,  Tame  and  Rea  District  Drainage 
Board     (June   10th.      Mr.    R.   H.   Bicknell).— -£37,672 

for  the  purposes  of  sewage  disposal.- -Willi  reference 
to  a  proposed  expenditure  of  £5,259,  excess  account 
on  bacteria  beds  in  Minworth  Greaves,  Mr.  E.  V.  Hiley, 
town  clerk,  staled  that  the  amount  arose  out  of  con- 
siderable work  that  had  been  carried  on  by  the 
drainage  board,  and  which  involved  the  investigation 
of  several  amounts  sanctioned  by  the  Local  Govern- 
ment Board  between  1903  and  1909.  Other  items 
investigated  included  a  sum  of  C14.1i).'i  for  the  exten- 
sion of  the  bacteria  beds  and  for  the  construction  of 
three  cottages  at  the  Cole  Hall  sewerage  works, 
Yardley. 

Bourne  R.D.C.  (June  3rd.  Mr.  W.  H.  Collin). 
£4,065  for  the  purposes  of  electing  houses  at  Ca 
Pytham,  Creeton,  Kirkbj  Underwood,  Haconby,  and 
Aslackby. — The  council  -were  slated  to  be  the  pioneers 
in  dealing  with  the  housing  question  in  Lincoln- 
shire, and  at  the  present  time  there  are  fifty-six 
houses  erected  and  in  course  of  erection.  Previous 
loans  applied  for  amount  to  about  £10,000.  Upon 
the  present  schemes  there  is  a  deficit  of  £1  per  house 
per  annum,  to  be  borne  by  the  rates. 

Brixham  U.D.C.     (May  28th.     Mr.  R.  H.  Bicknell). 

— £2,500  for  works  of  street,  improvement.  —  It  was 
stated  that  the  works  for  which  sanction  was  applied 
might  he  summarised  as  follows:  Main  roads  £903, 
other  roads  £169,  contingencies  £155.  The  improve- 
ments had  been  passed  by  the  council  from  time  to 
time  during  the  past  twelve  years,  and  mainly  on  the 
request  of  ratepayers  and  inhabitants  of  the  various 
streets.  Fore-street,  upon  which  it  was  proposed  to 
spend  £537,  was  the  main  street  of  the  (own.  and  the 
condition  of  the  paving  was  such  as  to  warrant  imme- 
diate attention.  The  other  portion  of  the  work  related 
entirely  to  new  paving  (in  all  cases  fronting  occupied 
property),  where  such  did  not  and  never  had  existed. 

Manchester  T.C.  (May  29th.  Mr.  T.  < '.  Ekin).- 
£75,000   for   electricity    purposes,    and    £1,113   for    the 

widening  and  improvement  of  Barlow  Moor-road, 
West  Didsbury— Mr.  P.  M.  Heath,  deputy  town 
clerk-,  said  the  reason  for  the  electricity  application 
was  that  the  last  amount  sanctioned  by  the  board 
in  1911  for  similar  purposes  was  exhausted  on  Decem- 
ber 31st  last  year.  The  sum  of  £75,000  was  made  up 
..I  £45,000  tor  mains.  £15,000  for  services,  and  £15,000 
for  consumers'  sub-stations.  The  object  of  the  ex- 
penditure was  to  meet  the  demands  from  new  con- 
sumers. After  hearing  the  case  for  the  electricitj 
department,  Mr.  Ekin  heard  that  of  the  Withington 
Committee  with  respect  to  the  improvement  of 
Barlow  Moor-road.  Subsequently,  with  the  com- 
mittee's surveyor  (Mr.  0.  Hellawelli.  he  went  to  see 
the  widening  work  done  in  Barlow  MoOT-road,  and 
aid   he  was  much   pleased  with  it. 

Meltham  U.D.C.  (May  20th.  Mr.  A.  W.  Bright- 
more). — £600  for  tin-  extension  of  the  sewerage  works  iii 
Helme-lane.  The  extension,  if  was  stated,  would 
consist  of  a  12-in.  sewer  through  the  recreation 
ground  and  along  Helme-lane.  There  would  also  !»' 
a  9-in.  sewer  running  in  a  south-westerly  direction 
along  Helme-lane  for  ;{42  yds.,  and  one  of  8-in. 
diameter  running  in  a  north-westerly  direction  for 
L06    yds.    to    the    crest    of    Hie    hill.      In    reply    to    the 

ns -tor.  the  surveyor,  Mr.  P.  Lit1  lewood    said  that 

be    was   acting   as   clerk    of    works    lor   the   extensions. 

The  inspector  said  that  the  board  did  not  often  approve 
ei  that  ...in  e,  tor  it  sometimes  happened  that,  the 
surveyor  had  not  the  time  to  devote  to  the  work. 
Mr.  .1.  U.  \u.ev  (engineer)  -aid  that  he  would  pay 
frequent  visits  to  the  works  while  they  were  being 
carried  out.  The  inspector:  You  consider  that  in 
tin-  ..i-e  there  will  he  no  difficulty?  Mr.  Abbey:  I 
do    not    think   so. 

Narberth  U.D.C.    (May  27th.    Mr.  1!.  G.  Hethering 

ton).- -,£100  in  order  to  carry  out  flic  Clement's  Dale 
water  scheme.  Air.  T.  B.  Mathias,  clerk  to  the 
council,  stated  thai  Narberth  was  supplied  with  water 
from  l  wo  different  sources,  and  the  supply  was  not 
sufficient  during  drj  summers.  The  council  wished 
to  carry  out  the  Clement's  Dale  scheme  in  order  to 
augment  Hie  present  supply.  The  Clement's  Dale 
me  was  estimated  to  produce  a  minimum  yield  of 
5,700  gallons  per  day. 
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Thingoe  R.D.C.  (May  29th.  Mr.  Courtenay  Clif- 
ton).— £1,300  for  the  purchase  of  land  and  the  erec- 
tion of  six  working-class  dwellings  in  the  parish  of 
Barrow.— The  clerk,  Mr.  E.  J.  Graves,  stated  that 
the  council  suggested  that  a  quarter  of  an  acre  of 
garden  should  be  laid  out  for  each  cottage.  The 
houses  would  contain  one  living  room,  scullery, 
and  offices,  and  three  bedrooms.  The  proposed 
rental  was  £8  9s.  per  annum — 3s.  3d.  per  week— or  it 
might  be  higher. 

Willesden  U.D.C.  (May  22nd.  Mr.  F.  O.  Stanford). 
— This  was  an  application— described  by  the  clerk,  Mr. 
Stanley  W.  Bull,  as  a  unique  one — for  consent  to  the 
use  by  the  council  for  highway  purposes  of  a  small 
portion  of  the  sewage  farm  land  at  Stonebridge,  for 
the  consent  to  the  letting  of  certain  part  of  the  land, 
and  for  consent  to  the  borrowing  of  money  for  the 
purchase  of  a  part  of  the  farm  now  leased  by  the 
council.  The  engineer,  Mr.  O.  Claude  Robson.  in 
his  statement  gave  a  history  of  the  treatment  of 
sewage  in  the  Brent  area  leading  up  to  the  agree- 
ment with  the  'London  County  Council.  The  works 
in  regard  to  the  reception  of  Willesden  sewage  into 
London  sewers  had  been  in  operation  eighteen 
months,  and  had  been  in  every  way  satisfactory. 
The  abandonment  of  farm  treatment  necessarily  left 
useless  an  area  of  land  which  was  the  subject  of 
that  inquiry.  The  total  area  of  land  purchased  by 
the  council  at  Stonebridge  was  over  106  acres.  Mr. 
Robson,  continuing,  said  that  nearly  82  acres  of  this 
land,  representing  some  of  the  old  filtration  beds,  are 
fairly  available  for  building  development  when  the 
opportune  time  may  arrive,  but  there  are  some  15  acres 
of  bacteria  beds,  where  excavation  has  taken  place,  and 
there  may  be  some  difficulty  for  the  moment  in  dis- 
posing of  these,  at  any  rate  by  sale  of  freehold.  The 
suggestion  now  made  by  the  council  was  that  powers 
should  be  given  them  to  deal  with  the  whole  area 
of  land  by  rental  or  short  lease  until  the  stigma  of 
treatment  of  sewage  is  lost  sight  of  or  forgotten,  or 
when  a  more  advantageous  time  may  arrive  for  dis- 
posal of  the  land.  A  portion  of  the  land,  representing 
the  frontage  to  Harrow-road,  would  probably  be  the 
first  section  advisable  to  part  with,  but  the  hinter- 
land itself  it  is  considered  by  the  council  it  would 
be  advisable  to  retain  for  some  few  years,  pending  a 
suitable  time  for  sale  occurring.  The  land  it  was 
proposed  to  purchase  would  cost  £500  an  acre. 

APPLICATIONS    FOR   LOANS. 

Barrow-in-Furness  T.C. — £3,750  for  road  improve- 
ment purposes. 

Birmingham  T.O. — £31,057  for  the  enlargement  of 

sanatoria. 

Brierley    Hill    U.D.C— £6,600  for  the  purchase  of 

land  for  a  cemetery. 

Canterbury  T.C— £25,000  for  the  extension  of  the 
lunatic  asylum. 

Carnarvon  T.C. — £800  for  the  site  of  a  new  cemetery. 

Cleckheaton  U.D.C— £33,780  for  the  completion  of 
the  new  gasworks. 

Coalville  U.D.C— £1,900  for  sewerage  works. 

Dewsbury  T.C. — £1,200  for  paving  work. 

Easington  R.D.C— £24,700  for  the  erection  of  10] 
houses  at  Murton. 

Eye  R.D.C — £430  for  works  of  sewerage. 

Halifax  T.C- — £7,839  for  paving  with  granite  setts. 

Hammersmith  B.C. — £9,426  for  the  electricity  under- 
faking,  and  £7,783  for  paving  works. 

Haywards  Heath  U.D.C— £1,500  for  the  purchase 
of  a  site  for  a  cemetery. 

Hebden  U.D.C. — £150  for  (he  widening  of  Princess 
Bridge. 

Lancaster  T.C — £1,075  for  the  erection  of  public 
conveniences. 

Loughborough  T.C — £500  for  paving  works. 

Oldham  T.C — £5,000  for  machinery  for  the  sewage 
works. 

Southwark  B.C.— £29,464  for  additional  plant  and 
extension  of  the  electric  lighting  station. 

Swindon  T.C — £9,200  for  the  extension  of  the 
electricity  plant. 

Torquay  T.C. — £15,000  for  medical  and  swimming 
baths. 

Wakefield  T.C— £12,806  for  the  electricity  under- 
taking. 

Watford   U.D.C— £2,600  for  private  street   works. 


LOANS    SANCTIONED. 


for    the    extension    of    the 


Brighton    T.C— £9,400 
grammar  school. 

Colchester  T.C— £1,000  for  storm-water  drainage. 

Colne  T.C. — £2,000  for  electricity  mains  extensions. 

Hexham  U.D.C— £125  for  a  new  shelter  on  the  Seal. 

Hornsea    U.D.C— £500    for    the    purposes    of    the 

promenade 

Poole  T.C. — £460  for  sewerage  and  surface-water 
drainage. 

South  Shields  T.C— £3,560  for  sewerage  works  in 
Sea-road,  Pier-parade,  John  Clay-street,  Statinton- 
street,  and  Laygate,  and  £1,217  for  the  erection  of  a 
shelter  and  conveniences. 

Stratford-on-Avon  R.D.C— £868  for  the  Welles- 
bourne  sewerage  scheme. 

Yeovil    R.D.C— £430    for   sewerage    works. 

FORTHCOMING    INQUIRIES. 

.1 LTNE.  £ 

16. — Dorchester.  For  surface-water  drainage 
and  the  provision  of  a  convenience  (Mr. 
R.   H.   Bicknell) 750 

17. — Aldershot.     For    sewage    disposal    works 

(Major  C.  E.  Norton)       11,358 

17. — Bexhill.     For  the   purchase  of  land  for 

electricity  purposes  (Major  J.   Stewart)  400 

17. — Blandford.     For  burial  ground  extension 

(Mr.  R.  H.  Bicknell)        500 

17.— Chester.     For  the  electricity  undertaking 

(Mr.  H.  R.  Hooper)         7,550 

17. — Eastbourne.      For    the    provision    of    a 

hospital  (Dr.  Miles  B.  Arnold) 4,510 

17.  —  Halifax.  For  the  provision  of  a  sana- 
torium (Dr.  E.  P.  Manby)  — 

17. — Norton.     For  works  of  water  supply  (Mr. 

A.  W.  Brightmore)  000 

17. — Radcliffe.     For   new   council   offices  (Mr. 

W.  H.  Collin)        1,000 

17. — Wath-upon-Dearne.     For    water     supply 

purposes  (Mr.  F.  O.  Stanford) 12,000 

1*. — Bedford.     For  electricity    purposes  (Mr.  ~ 

T.  C.  Ekin) ' 11,500 

18.— Chadderton.  For      the      erection       of 

boundary  walls  (Mr.    \Y.  H.  Collin)   ...        5,620 

1*.-  Denton.       For     street      and     municipal 

offices  purposes  (Mr.  H.  R.  Hooper)  ...        9,720 

18. — Farnham.     For  works  of  sewage  disposal 

(Major  C.  E.  Norton)       748 

18. — Newbiggin-by-the-Sea.  For  street  and 
outfall  sewer  works  (Mr.  A.  W.  Bright  - 
more)  2,600 

18. — Oldham.  For  the  provision  of  aerating 
plant  and  a  dust  destructor  (Mr.  F.  O. 
Stanford)      4,400 

18. — Tenby.       For    works    of    sewerage    (Mr. 

P.  M.  Crosthwaite)  9,699 

is. — Titchfield.     For  the  provision  of  a  burial 

ground  (Mr.  R.  H.  Bicknell)     800 

19. — Alsager.     For  works  of  water  supply  (Mr. 

F.  O.  Stanford)      6,920 

19. — Bridgend.  For  road  improvement  pur- 
poses (Mr.  P.  M.  Crosthwaite) — 

19. — Broadstairs.     For  laying  out  a  recreation 

ground  (Major  J.  Stewart)         3,500 

19. — Hexham.     For     sewage     disposal    works 

(Mr.  A.  W.  Brightmore) 850 

19. — Maidenhead.     For   the   extension    of   the 

Guildh  al  1  (Mr.  Edgar  Dudley) 1 .  325 

20. — Morley.     For  the  provision  of  mechanical 

water  filters  (Mr.  H.  R.  Hooper)  ...  10,000 
20. — Wellington.     For  sewage  disposal  works 

(Mr.  F.  O.   Stanford)       4,700 

20. — Workington.     For  the  purpose  of  the  gas 

undertaking  (Mr.  A.  W.   Brightmore)...        7,500 
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The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below 
Buildings  —  Ilford  £20,000,  Montgomery  £57,000; 
housing  and  town  planning— Alnwick  £6,500,  Fal- 
mouth £9,000,  Shrewsbury  £11,127;  park-  and  open 
spaces— Bridlington ;     roads    and    materials— Burnley 

Darlington;   sewerage  and  sewage  disposal 
Swindon.  Westhoughton   £2,776;    water,  gas   and  elec- 
tricity—Darlington     £48,500.— Particulars      of      other 
works  projected  will  be  found  in  our  "Local  Govern- 
ment Board  Inquiries"  pages. 

BUILDINGS. 

Barrow  T.C The  borough  surveyor,  Mr.  Arthur- 
Race,  has  received  instructions  to  prepare  plans  for 
.i  secondary  school. 

Bridlington  T.C The  borough  surveyor,  Mr.  E.  R. 

Matthews,  has  been  instructed  to  revise  the  plans  for 
the  extension  of  the  sanatorium. 

Clackmannan  C.C — The  Road  Board  having  inti- 
mated their  intention  of  giving  a  grant  of  £2,500  to- 
wards the  cost  of  erecting  a  new  bridge  across  the 
river  Devon,  near  Tullibody,  the  Clackmannan  Dis- 
trict Committee  have  resolved  to  proceed  at  once  with 
the  preliminary  work  of  erection.  The  total  esti- 
mated cost  is  £5,152. 

ISford  U.D.C.— The  surveyor,  Mr.  H.  Shaw,  has  been 
instructed  to  prepare  plans  and  estimates  of  a  pro- 
posed new  swimming  bath  to  be  erected  on  the  south 
side  of  the  High-road,  adjoining  the  county  council 
depot.  The  probable  cost  of  the  scheme  is  stated  to 
be  about  £20,000. 

Maidens  and  Coombe  U.D.C.—  Last  week  it  was  agreed 

to  approve  the  scheme  for  building,  on  land  at  the 

rear  of  the  present  offices,   a  new  council   chamber 

more  accommodation  for  the  surveyor,  Mr.  R.  II. 

es.    The  Local  Government  Board  will  be  asked 

to  sanction  a  loan  for  the  cost,  estimated  at  £2,000. 

Middlesex  CO.— The  council  have  accepted  a  tender 
of  £5,474  for  widening  the  Brent  county  bridge  in 
Golder's  Green-road,  Hendon,  this  step  having 

I id  necessary  owing  to  the  largely  increased  motor 

traffic  on  the  road. 

Montgomery  C.C. —A  new  asylum  is  to  be  built  at 
an  estimated  cost  of  £57,000. 

Newcastle  (Ireland)  U.D.C — It  has  been  agreed  to 
raise  the  sea  wall  along  the  southern  promenade. 

Norton  (Yorks)  R.D.C.— It  has  been  agreed  to  consider 
the  epiestion  of  building  six  new  bridges,  subject  to 
a  loan  for  the  cost  being  obtained.  Appeals  are  also 
to  be  made  to  the  county  council  and  the  Road  Board 
for   financial   support. 

Salford  T.C— A  sum  of  £2,090  is  to  be  paid  for  52 
es  of  land  at  Marple  for  the  purpose  of  a  sana- 
torium. 

Stoke-on-Trent  T.C-  Alterations  are  to  be  carried 
oui   at  the  police  station  at  a  cost  of  £1,050. 

Wellingborough  U.D.C- -A  bandstand  is  to  be  erected 
in  Castle  Field  at  a  cost  of  £300. 

Worthing  T.C— The  question  of  the  acquisition  i  I 
the  pier  by  the  corporation  is  to  be  submitted  1"  the 
next   meeting  of  the  council. 

HO'JSINC   AND   TOWN    PLANNINC. 

Alnwick  U.D.C— A  bousing  scheme  is  to  be  carried 
out,  at  an  estimated  cost  of  £6,500. 

Carlisle  T.C— The  sanitary  condition  of  the  propertj 
in  Shoddengate  district  has  been  refi  i  ri  d  to  the  Health 
Committee,  with  instructions  thai  the  city  officials 
produce  plans  and  estimates  for  its  improvement. 

Eastdean  R.D.C.  heme  is  under  consideration 

for  the  erection  of  a1  least  100  cottages  in  Dean  Foresl 
and  100  in  Westdean. 

Ellesmere  Port  U.D.C.  The  result  of  the  town  plan- 
ning competition  i  Firs!  prize  (£10).  Mr. 
J.  if.  8.  Bogle  econd  prize  (£5),  Mr.  S.  Barnish. 
Both  fire!                    ■  are  -indent-  in  the  Department 

of  Civic    Design   oi    the   School   of   Architecture   of   the 
Liverpool  University. 


Falmoutii  T.C— A  housing  scheme,  to  consist  of 
forty-four  dwellings,  is  to  be  carried  out  at  an  esti- 
mated cost  of  £9,000. 

Hinckley  U.D.C-  The  surveyor,  Mr.  F.  Tuckey,  has 
received  instructions  to  proceed  with  the  specification 
in  connection  with  the  erection  of  working-men's 
dwellings  in  the  new  road  off  Coventry-road,  and  to 
advertise  for  tenders,  in  order  that  there  might  be 
no  delay  in  getting  the  houses  built  when  the  Local 
Government  Board  have  sanctioned  the  loan. 

Horncastle  R.D.C — A  scheme  has  been  prepared  for 
the  building  of  fifty  cottages  in  eighteen  parishes. 

Ramsgate  T.C— A  committee  of  the  council  is  con- 
sidering the  question  of  adopting  a  town-planning 
scheme. 

Rushden  U.D.C— The  erection  of  thirty  workmen's 
houses  has  been  approved  by  the  council.  The  sur- 
veyor, Mr.  W.  B.  Madin,  stated  that  he  had  made  a 
calculation  of  the  cost  of  erecting  the  cottages  in 
accordance  with  model  plans  annexed  to  the  revised 
memorandum  recently  issued  by  the  Local  Govern- 
ment Board  ;  for  type  B,  a  two-storey  cottage,  four 
rooms  and  scullery,  having  contents  of  8,448  cub.  ft., 
exclusive  of  coals  and  water-closet,  £158;  for  type  E, 
a  semi-detached  cottage,  two-storey,  contents  of  9,860 
cub.  ft.,  £195  3s. 

Shrewsbury  T.C— The  tender  of  Mr.  G.  E.  Probert. 
of  Bilston,  at  £11,127,  has  been  accepted  for  the  erec- 
tion of  sixty-three  model  dwelling-houses. 

Spalding  U. B.C.— Five  acres  of  land  are  to  be  pur- 
chased for  the  erection  of  thirty  houses,  at  a  total 
cost  of  £5,400. 

PARKS  AMD  OPEN  SPACES. 

Aberavon  T.C— The  plans  of  the  borough  surveyor, 
Mr.  J.  Roderick,  for  laying  out  the  8  acres  presented 
to  the  town  by  Lord  Jersey  have  been  approved  by 
the  council.    The  estimated  cost  of  the  work  is  £7,230. 

Bridlington  T.C— Consideration  is  being  given  to 
the  purchase,  for  the  purpose  of  a  recreation  ground, 
i  ibout  36  acres  of  land  on  the  north  side  of  the 
town,  for  the  sum  of  £14,000. 

Clydebank  T.C— The  Parks  and  Open  Spaces  Com- 
mittee have  referred  to  the  master  of  works  to  submit 
an  estimate  of  the  cost  of  laying  out  a  bowling  green 
at  the  upper  and  lower  portions  of  the  public  park 
at  Dalmuir,  and  the  cost  of  a  bowling  house  and 
equipment,  and  also  to  ascertain  the  cost  of  a  piec  i 
of  ground  in  Radnor  Park. 

Dalkey  (Co.  Dublin)  U.D.C Dalkey  Island  has  been 

purchased  by  the  council  from  the  War  Office  for 
£525,  of  which  sum  the  council  pays  S300,  and  the 
remainder  is  contributed  by  Mr.  R.  W.  Booth,  J.r. 
The  island  will  he  maintained  as  an  open  space  Eor 
the  use  of  the  public. 

Oldham  T.C It  is  proposed  to  construct  a  howling 

green  at  Higginshaw,  at  an  estimated  cost  of  £650. 

Rushden  U.D.C— A  sum  of  £300  is  to  be  expended 
on  a  bridge,  conveniences,  fencing,  and  the  provision 
of  -wing-  and  parallel  bars  for  the  recreation  ground. 

REFUSE  G0LLECTI0N  AND  DISPOSAL. 

Lambeth  B.C.  The  Wharf  and  Cleansing  Com- 
mittee at  the  recent  council  meeting  submitted  a 
scheme  for  establishing  a  depot  to  deal  with  the 
refuse  of  the  borough,   at   the  proposed   initial   outlay 

of     £18.270.     The    scheme    included    the    purchi I 

freehold  premises  in  Stockwell  Green  for  £6,150';  the 
fifty-seven  years'  lease  of  property  lately  occupied  bj 
i   brewerj   companj     for  £2,750;  and  the  provision  of 

tabling  for  fifty-two    horses,   fodder    stores,   a    c - 

mittee-room  and  a  foreman's  cottage,  at  a  cost  of 
£9,370.  If  the  council  agreed  to  the  scheme,  the 
committee  stated  thai  they  would  be  able  to  carry 
out  the  cartage  work  of  the  inner  district  id  the 
by  direct  employment  of  labour  -  "  which 
would  undoubtedly  make  for  emciencj  in  suchwork." 

Vfter  considerable  discussion  the  report  was  referred 
back  to  the  committee  pending  an  inquiry  into  the 
ricy  of  motor  vehicles  for  the  purpose  of  dust 
colled  ion. 
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are     to     be 


Aberdare    U.D.C.— Wood    paving   wor 

carried   out   at   a   cost   of    £850. 

Amesbury  R.D.C.— The  surveyor,  Mr.  J.  T.  Huxham, 
has  reported  to  the  council  that  it  is  the  intention 
of  the  War  Office  to  make  a  new  road  at  Bulford  to 
connect  the  main  road  near  the  church  with  the  War 
Department  road  to  Bulford  Camp,  at  an  estimated 
cost  of   £1,200. 

Barking  U.D.C — The  council  have  adopted  a  scheme 

of  making  up  which  is  estimated  to  cost  £13,126, 
towards  which  the  Road  Board  have  sanctioned  a 
grant  of  £1,788. 

Burnley  T.C. — Repaving  works  and  road  repairs  are 

I,,  be  carried  nut  at  an  estimated  cost  of  £13,850. 

Darlington  T.C— A  sub-committee  has  been  ap- 
pointed to  consider  the  question  of  introducing  motor 
traction  for  street  works. 

Dundee  T.C. — The  West-end  street  widening  scheme 
bias  been  adopted  by  the  council.  It  was  stated  that 
it,  is  not  proposed  to  pay  compensation  to  owners 
of  property. 

Enniskillen  (Co.  Fermanagh)  U.D.C.  -It  lias  been 
ilc  :ded  to  purchase  a  steam  road  roller. 

Harwich  T.C.— Akonia  is  heing  used  on  the  roads 
where  tar  is  considered  to  he  unsuitable. 

Hemsworth  (Yorks)  R.D.C The  council  are  making 

use  of  Akonia  for  dust  prevention  on  some  of  the 
mads. 

Highbridge    U.D.C The    Somerset    County    Council 

is  to  he  approached,  urging  the  necessity  of  improv- 
ing Burnham-road  at  its  junction  with  the  Bristol 
main  road  at  Highbridge,  and  asking  that  the  Road 
Board  should  make  a  grant  towards  an  improvement 
of  urgent  necessity. 

Lincoln   T.C The   Road   Board    have    sanctioned    a 

grant  of  £2,290  towards  the  cost  of  surfacing 
roads  with  tarred  slag,  at  an  estimated  cost  of  £8,120, 
and  have  also  agreed  to  advance    a    loan    of    £4,500. 
The  council  have  applied  to  the  Local  Government 
Board  for  a  loan  for  the  latter  sum. 

Northampton    T.C — The    Houghton-road     improve 

men!  is  to  be  carried  out  at  an  estimated  cosl  of 
CT.ooo,  towards  which  the  Road  Board  have  promised 
.a   grant  of  £3,000. 

Perthshire  CC  At  the  recent  meeting  of  the  High- 
land District  Committee  it  was  intimated  that  the 
Road  Board  had  arranged  to  give  a  h  ■  ■  ant  of 
£1,050,  with  a  loan  of  £350  without  interest,  repay- 
able in  five  years,  for  the  further  improvement  of 
the  main  Highland  road  north  of  Struan.  The  com- 
mittee granted  the  request  of  the  Institution  of 
Municipal  and  County  Engineers,  Scottish  Distriel 
Roads  Committee,  to  lay  small  experimental  lengths 
of  road  surfacing  on  one  of  the  district  thorough- 
fares, which,  it  was  stated,  would  yield  useful  re- 
sults, not  only  in  themselves,  but  in  comparison 
with  others,  on  the  understanding  that  the  com- 
mittee   were    not    involved    in    additional    expense. 

Portsiade  U.D.C — A  proposal  is  being  considered  for 
the  construction  of  a  new  road  in  continuation  of 
New  Church-road,   towards   Southwick. 

Rushden  U.D.C — The  counts  surveyor,  Mr.  C.  S. 
Morris,  has  intimated  that  the  Road  Board  have 
approved  of  the  expenditure  of  a  sum  not  exceeding 
£237  on  the  main  roads  in  respect  of  the  following 
works — viz.,  £157  for  Tarvia  grouting  and  £80  Eoi 
surface  tarring.  The  Road  Board  would  contribute 
three-fourths  of  the  cost,  amounting  to  £178,  the 
county  council  would  contribute  half  of  the  balance, 
leaving  about,  £30  to  be  provided  by  the  council. — 
It  has  been  agreed  to  make  up  Allen-road,  part  of 
Rectory-road,  and  a.  side  street,  under  the  provisions 
of  the  Private  Street  Works  Act,  1892. 

Settle  R.D.C. — It  lias  been  agreed  to  provide  the 
roadmen  with  oilskins,  sou' -  westers,  hats,  and 
leggings. 

Teddington  U.D.C — Plans,  estimate,  &c,  for  making 

up  Broom  Water  West  under  the  Private  Street  Works 
Act,  1892,  having  been  prepared  by  Mr.  j\1  .  Hains- 
worth.  the  surveyor,  if  was  on  Monday  resolved  to 
lake  the  necessarj  step  to  proceed  with  the  making 
up  of  the  road. 

Wolverhampton  T.C— A  plot  of  land  has  been  pur- 
chased on  the  Penn-i'oad  for  £1,770.  for  the  purpose 
of    affecting    direct    communication    with    Blakenhall 


from  the  Penn-road  district.  A  purchase  of  land 
bas  also  been  made  in  Dudley-road  for  widening 
purposi 

SEWERAGE  AND  SEWAGE  DISPOSAL 

Aberdeen  T.C — It  has  been  agreed  by  the  Sewerage 

Committee  to  enlarge  the  sewers  in  Union-street,  and 
a  ho  in  part  of  Holborn-street,  at  an  estimated  cosl 
of  £2,800. 

Bowiand  (Yorks)  R.D.C— A  scheme  of  sewage  dis- 
posal has  been  prepared,  the  cost  of  which  is  esti- 
mated at    l:500. 

Eurnham  (Essex)  U.D.C— A  new  centrifugal  pump, 
capable  of  delivering  about  300  gallons  a  minute,  is 
to  be  purchased  from  Messrs.  Tangye.  at  a  cost  of 
£50,   for  the  sewage  disposal  works. 

Fleet  (Hants)  U.D.C — At  the  council  meeting  held  on 
June  5th  the  agreement  with  Mr.  T.  J.  Moss-Flower 
(Westminster,  S.W.,  and  Bristol),  the  consulting  engi- 
neer for  the  new  sewerage  and  sewage  disposal  works, 
was  duly  signed  and  sealed. 

Kidderminster  T.C-  Messrs.  Willcox  &  Rajkes,  the 
engineers,  have  been  recpiested  to  report  as  to  an 
alternative  scheme  for  the  most  efficient  and  economi- 
cal disposal  of  the  sewage,  having  regard  to  the  altered 
conditions  since  their  report  of  November,   1911. 

St.    Ives  (Cornwall)   T.C The   work   in   connection 

with  a.  sewerage  scheme  and  the  culverting  of  the 
river  is  to  he  carried  out  by  the  council  under  the 
direction  of  the  borough  surveyor,  Mr.  S.  Palmer. 

South  Shields  T.C— The  Local  Government  Board 
have  written  stating  that,  having  regard  to  the  nui- 
sance inevitably  associated  with  conservancy  methods 
of  disposal,  and  to  the  other  considerations  mentioned, 
they  would  urge  upon  the  council  the  importance  of 
securing,  as  rapidly' as  possible,  the  total  abolition 
,i  all  existing  privies  in  the  borough,  and  the  sub- 
stitution, wherever  practicable,  of  the  water-carriage 
system.  For  the  same  reasons  the  provision  of  closets 
other  than  water  closets  in  new  houses  should  be  j  ro- 
hibited    in    future. 

Swindon  T.C   -The  Local   Govern rit    Board   have 

written,  with  reference  to  the  proposed  extensions 
to  the  plant  at  the  Rodbourne  sewage  works,  that  they 
had  considered  their  inspector's  report  and  the  coun- 
cil's application  to  borrow  £24,000,  but  were  advised 
that  the  pr  n  ision  now  proposed  was  considerably  in 
excess  of  whet  u  ually  found  necessary,  and  that 

it  would  be  .el  i  able  lor  the  council  to  consult  an 
engineer  as  to  whether  the  proposal's  generally  were 
the  best,  and,  if  so,  whether  it  was  necessary  to  carry 
out  the  whole  of  the  works  in  the  first  instance:  also, 
that  the  board  were  advised  the  proposed  plant  and 
details  of  the  scheme  required  further  consideration. 
[1  1 1 a  been  agreed  to  engage  the  services  of  an  expert. 
Warwick  T.C The  mayor,  at  the  meeting  on  Tues- 
day, stated  that  the  General  Purposes  Committee  had 
received  an  outline  of  extensive  works  at  the  sewage 
outfall  and  the  sewage  farm.  They  would  have  a  con- 
ference with  the  engineers  to  see  how  far  their  scheme 
could  be  modified. 
Westhoughton  U.D.C— It  is  proposed  to  extend  the 
disposal  works  at  an  estimated  cost  of  £2,776. 

Wolverhampton   T.C A   satisfactory  year's   trading 

e,|  in  connection  with  the  Barnhurst  sewage 
farm,  the  profit  having  been  £2,900.  During  the  year 
tie-  product       ol  i  off  the  farm  were  valued  at   £9,359. 

WATER,  GAS,  AND  ELECTRICITY. 

Arbroath  T.C— It  bas  been  agreed  that,  the   inf  i]  e 
channel  at  Glenogil  reservoir  should  be  widened;  that 
the  retaining  walls  on  either  side  should  be  re- 
in concrete;  and  that  the  bed  of  the  stream  be  pitched 
for  a  distance  of  about  12  yds. 

Ballymena  U.D.C. — The  council  have  sanctioned  the 
installation  of  sixty-two  new  lamps  fitted  with  in- 
verted  burners  and   automatic   controllers. 

Birkenhead  T.C— The  gas  undertaking  yielded  a  net  I 
balance  of  £39,949  upon  last   year's   working. 

Brighton  T.C— The  nett  balance  from  the  working 
of  the  electricity   undertaking  last  year  was   U,40G. 

Carlisle  T.C— The  automatic  gas-light  in-:  equipment 
i     to   be  extended   at   a   cosl  of   £500. 

Chippenham   (Wilts)   R.D.C— The    council    lias 
pointed  Mr.  T.  J.  Moss-Flower,  of  28  Victoria-street. 
Westminster.  S.W.,  and  Carlton  Chambers.  Bristol,  to 
prepare,  in  conjunction  with  their  surveyor,  Mr.  A.  H 
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Lapham,  a  scheme  of  water  supply  for  Chippenham 
Without  and  certain  other  districts. 

Darlington  T.C. — A  new  retort  house  is  to  he  built 
at  the  gasworks,  and  a  vertical  system  of  retorts  in- 
stalled, at  an  estimated  cost  of  £48,500. 

Fulham  B.C. — The  nett  surplus  from  the  working  of 
the  electricity  undertaking  last  year  was  £4,666. 

Kirkcaldy  T.C. — The  chairman  of  the  Gas  Committee 
reports  that  the  gas  undertaking  has  turned  out  more 
successful  than  was  anticipated.  This  is  the  third 
year  the  undertaking  has  been  in  the  hands  of  the 
corporation,  and  they  have  been  able  to  meet  all  its 
demands,  provide  for  the  interest  and  sinking  fund, 
and  leave  a  balance  of  £153. 

Maldon  R.D.C. — An  elevated  water  tank  and  reservoir 
are  to  be  constructed  for  Althorne,  at  an  estimated 
cost  of  £800. 

Rhyl  U.D.C.— Application  is  to  be  made  to  the  Local 
Government  Board  to  sanction  a  loan  for  additional 
lighting  mains,  the  demand  by  places  of  amusement 
for  current  having  greatly  increased  the  output.  It 
has  also  been  decided  to  lay  additional  water  mains. 

Seaton  Delaval  U.D.C. — The  council  have  approved 
a  scheme,  prepared  by  the  surveyor,  Mr.  A.  Dorin, 
for  the  lighting  by  gas  of  the  whole  of  the  district, 
at  a  cost  of  £700. 

Strabane  (Co.  Tyrone)  No.  2  R.D.€.— A  committee 
lias  been  appointed  to  go  into  the  question  of  providing 
a  water  supply  for  Castlefm. 

Upton-on-Severn  R.D.C.-— The  boring  operations  for 
water,  which  have  been  persisted  in  since  the  end 
of  1905,  have  at  last  been  successful,  an  adequate 
supply  having  been  found.  The  cost,  which  has  been 
considerable,  falls  upon  the  town  and  not  upon  the 
rural  area. 

Wallasey  T.C— Electricity  extensions,  estimated  to 
cost  £65,000,  are  recommended  by  the  Electricity  Com- 
mittee.— Gasworks  extensions,  estimated  to  cost 
£42,000,  are  also  recommended  by  the  Gas  Committee. 

Wolverhampton  T.C — Tenders  have  been  accepted 
for  the  supply  of  four  converters  for  the  electricity 
works,  at  £2,950,  two  switchboards  at  £408  and  £203 
respectivelv,  and  an  extra  tension  switchboard  at 
C2,000. 

MISCELLANEOUS. 

Aberdeen  T.C. — Application  is  to  be  made  for  a  Pro- 
visional Order  for  tramway  extensions,  and  to  provide 
trolley  vehicles  and  motor  omnibuses,  at  an  estimated 
of  £50,000. 

Darlington   T.C It  lias  been   decided   to  establish 

the  cattle  markets  on  Feetham  Field,  which  was  pur- 
chased by   the  corporation  two  years  ago  for  £8,000.. 

Newcastle-on-Tyne  T.C— An  extension  of  the  tram- 
way system,  by  which  the  Jesmond  route  is  carried 
out  towards  Benton,  and  then  runs  down  to  Chilling- 
ham-road  to  join  the  Byher  route,  was  inaugurated 
on  Friday  last.  It  was  stated  in  the  course  of  the 
proceedings  that  the  municipal  tramway  system  had 
been  running  eleven  years.  In  that  time  the  corpora- 
tion had  paid  £384,701  off  the  debt,  which  now  stood 
at  £939,120,  and  they  had  a  reserve  of  £119,000.  The 
new  'bus  system  to  Westerhope.  it  was  added,  had 
been  paid  for  out  of  revenue,  and  was  free  from  debt. 

Wolverhampton  T.C — The  covered  and  outside 
marl-  a  nett  profit  last  year  of  .C4.14G. 


PERSONAL. 


Cement  Binding  for  Roads.  -In  bis  latest  annual 
report  Mr.  Ralph  Oakden,  junr.,  highway  and  sanitary 
surveyor  to  the  Newark  Rural  District  Council,  men- 
tions that  an  experimental  length  of  230  yds.  on  the 
Lincoln  road  was  rolled  with  cement  as  a  binding 
material.  The  coal  of  the  cement  used  was  1-Jd.  per 
square  yard  oi  road  repaired.  "What  1  lie  ultimate 
effect  on  the  wear  will  be,"  Mr.  Oakden  observes,  "it 
would  be  premature  to  say,  but  undoubtedly  this 
ol  thi    ro  id  a  less  tendency  to  wear 

during  the  past  winter  than   adjoining 
3tretcb.ee    repaired   in   the  ordinary  way.     1    hope  to 
use  cement  more  extensively  during  the  ensuing  year, 
convinced  that  it  is  a  mistake  to  put  good 
material  on  a  road  having  a  heavy  motor  traffic  with- 
out a  more  effective   binding   material   than   soil  or 
l  also  find  that   it  is  a  great  advan- 
retch  "i  road  in  the  yea t  sub 
ng  repaired  i     coating   be 

ry  alternate  year,  it  will  add  considerably 
lo  the  life  of  the  mad  rithoul    mal 

mootb  and  dangerous  to  horses." 


Mr.  A.  Dorin,  surveyor  to  the  Seaton  Delaval 
Urban  District  Council,  has  been  granted  an  increase 
of  salary. 

Mr.  C.  Spearman  has  been  appointed  assistant  to 
Mr.  C.  O.  Rawstron,  surveyor  to  the  Lichfield  Rural 
District  Council. 

Mr.  D.  Robinson,  of  Bolton  Abbey,  has  been  ap- 
pointed assistant  highways  surveyor  to  the  Settle 
Bural  District  Council. 

Mr.  W.  A.  Skirt,  surveyor  to  the  Settle  Rural  Dis- 
trict Council,  will  represent  the  council  at  the  Inter- 
national Road  Congress. 

Mr.  T.  T.  Strongman,  surveyor  to  the  St.  Columb 
Rural  District  Council,  was  on  Friday  welcomed  to 
the  council  meeting  by  members  after  his  illness. 

Mr.  Wilfred  J.  Goode  has  been  appointed  sur- 
veyor, sanitary  inspector,  collector,  and  assistant 
overseer  to  the  Buckfastleigh  Urban  District  Council. 

Mr.  A.  R.  Bolwell,  road  surveyor  to  the  Bath 
Rural  District  Council,  has  been  voted  an  increased 
salary  of  £30  for  one  year,  provided  he  keeps  a 
motor  car. 

Mr.  H.  D.  Woodcock,  surveyor  and  inspector  to 
the  Guisborough  Eural  District  Council,  has  had  his 
salary  increased  by  £15  a  year  in  order  that  he  may 
provide  a  motor  cycle  and  maintain  it. 

Mr.  Edwin  Chart,  who  is  shortly  retiring  under  the 
age  limit  from  the  post  of  resident  surveyor  of  Hamp- 
ton Court  Palace,  has  been  presented  by  the  palace 
residents  with  a  cheque  for  150  guineas  and  an  illu- 
minated address. 

Mr.  Francis  G.  Taylor,  building  surveyor,  has  been 
appointed  deputy  borough  engineer  to  the  Sunderland 
Corporation  at  a  salary  of  £250  a  year,  and  Mr.  G.  H. 
Whitaker,  inspector  of  sewers,  has  been  appointed 
chief  assistant  in  the  borough  engineer's  department 
at  £200  a  year,  increasing  to  £225. 

Stephen  Dudley  Field,  known  as  the  "  father  of  the 
trolley,"  who  died  at  his  home  in  Massachusetts  last 
month,  was  the  nephew  of  Cyrus  W.  Field,  who  laid 
the  first  Atlantic  cable.  His  first  work  with  the  elec- 
tric car  was  in  1880,  when  he  built  an  experimental 
line  on  his  own  grounds  in  Stockbridge,  his  car 
taking  current  from  a  central  third  rail.  He  also 
took  out  patents  for  conduit  and  trolley  systems. 

Mr.  Alfred  Brittain,  who  died  last  month  in  Mon- 
treal, was  a  member  of  the  Montreal  city  engineering 
staff  for  thirty-five  years,  and  as  the  assistant  city 
surveyor  was  responsible  for  the  city  sewerage  system. 
He  retired  about  ten  years  ago  owing  to  ill-health. 
Mr.  Brittain  was  English  by  birth,  and  was  a  life 
member  of  the  Canadian  Society  of  Civil  Engineers, 
and  a  member  of  the  American  Society  of  Civil  Engi- 
neers. 

Mr.  E.  P.  Matthews.  Assoc. m.inst.ce.,  p.b.s.(ed.), 
borough  engineer  of  Bridlington,  has  consented  to 
read  before  the  British  Association  at  their  congress 
at  Birmingham  in  September  next  a  paper  on  the 
important  subject  of  "Harbour  Projections  and  their 
Effect  upon  the  Travel  of  Sand  and  Shingle."  Mr. 
Matthews  is  the  author  of  a  treatise  on  "Coast 
Erosion  and  Protection,"  recently  published  by 
Griffin.  He  has  just  been  called  in  to  advise  the 
Troon  Town  Council,  Ayrshire,  regarding  a  scheme 
for  the  prevention  of  the  flooding  of  the  town  by  the 
sea.  Other  local  authorities  have  also  recently  been 
consulting  him,  and  he  is  preparing  plans  for  a 
further  huge  sea  front  improvement  scheme  at  Brid- 
lington, which  he  estimates  will  cost  £58,000,  and 
which  consists  of  the  extension  seaward  of  the  Royal 
Princes-parade. 

Mr.  Archibald  Currie,  city  engineer  of  Westmount, 
Canada,  who  will,  on  the  20th  inst.,  take  up  the 
similar  position  to  which  he  has  been  appointed  at 
Ottawa,  at  a  commencing  salary  of  £1,000  per  annum, 
to  be  increased  to  £1,200  at  the  end  of  the  first  year, 
was  born  in  Glasgow,  and  was  educated  there  and  at 
t lie  West  of  Scotland  Technical  College,  graduating  in 
1890.  For  three  years  he  was  assistant  engineer  for 
Sir  John  Aird  &  Sons',  later  being  engaged  as  resident 
i  ngineer  in  charge  of  important  works  in  the  North 
of  (lima,  lie  was  in  that  country  during  the  Boxer 
riots,  and  for  his  services  in  connection  with  the 
attempl  to  relieve  the  European  legations  in  Pekin 
received  a  medal  and  clasps.    From  China  he  went 
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to  South  Africa,  where  lie  remained  for  nine  years, 
six  of  which  he  spent  in  Johannesburg,  where  he 
was  in  charge  of  electric  railway,  drainage  and  road 
construction.  He  then  returned  to  Great  Britain,  and 
as  consulting  engineer  was  engaged  in  water-supply 
work  and  similar  enterprises  in  Ireland,  Scotland  and 
Wales.  Early  in  1911  he  was  appointed  to  the  post 
he  is  now  leaving  for  Ottawa.  Mr.  Currie  is  a  member 
of  the  Institution  of  Civil  Engineers  and  of  the 
Canadian   Society  of  Civil  Engineers. 


Direction  Posts  and  Plates.- Prizes  to  the  value  of 
CI15,  it  will  be  recollected,  were  offered  some  time 
ago  by  the  London  Organising  Council  of  the  Inter- 
national Eoad  Congress  for  the  best  designs  and 
models  for  highway  direction  posts  and  plates.  Com 
petitors  are  reminded  that  Thursday,  the  19th  inst., 
is  the  latest  date  on  which  designs  can  be  re< 
and  that  all  material  should  be  delivered  at  the 
offices  of  the  congress,  Queen  Anne's  Chambers.  SAY. 

Electricity  Supply  at  Poplar.— The  extensions  which 
have  been  made  to  the  Poplar  borough  electricity 
works  in  Glaucus-street,  Bromley,  were  formally  in- 
augurated on  Friday  last.  The  undertaking  now  com- 
prises four  sub-stations,  in  addition  to  the  main  gene- 
rating station.  In  the  new  extensions  the  boiler  house 
is  designed  to  accommodate  four  boilers,  and  the  en- 
gine room  is  built  to  take  two  3,000-kilowatt  turbo- 
alternators,  two  1,000-kilowatt  converters,  with  switch- 
board  and   condensers. 


FOR    OTHER   ADVERTISEMENTS 

Soe  End  of  Papor. 

RURAL      DISTRICT      COUNCIL      OF 
GLUTTON. 
INSPECTOR  OF  NUISANCES. 

The  Rural  District  Council  of  Chilton  invite 
applications  from  persons  under  40  years  of  age  for 
the  Appointment  of  Inspector  of  Nuisance  and 
Surveyor  for  Sanitary  Purposes. 

The  Officer  appointed  will  be  required  to  perform 
(lie  duties  of  an  Inspector  and  Surveyor  under  the 
Public  Health  Act-,  Factory  and  Workshop  '■< 
Dairie  Coy  ]  li  and  Milkshops  Orders,  Petroleum 
/Vets,  and  the  Council's  By-laws,  to  act  as  the  desig- 
nated Officer  for  the  purpose  of  the  Housing  (Inspec- 
tion of  District)  Regulations,  1910,  and  to  carry  out 
such  oilier  duties  as  the  Council  may  from  time  to 
time  direct.  Ho  inns'  also  strictly  devote  his  whole 
Imp,'  tu  the  said  duties  ("doing  other  work  will  ter- 
minate the  appointment),  and  must  reside  a!  such 
place  in  the  district  as  the  Council  may  fix. 

District    comprise?     24     parishes,    and    about 
io.niio  acres,  with  a.  populati f  about   16,000. 

Candidates    mil  I    |  a    certificate    oi    compe- 

tency   from    the    Sanitary    In  Examination 

Board  or  other  similar  body.  Possession  of  a  Meal 
and    Food     Inspector's    certificate    of    the     Sanitary 

Institute  will  he  a  recommendation,  and   the; is1 

have  a.  thorough  knowledge  of  building  and  di 
plans. 

The  salary  will  he  £130  per  annum,  rising  by 
1 ;:  "  i '  increments  of  '  <  ■  £16(p  subject  to  the 
duties  being  performed  to  the  satisfaction  of  the 
I louncil. 

The  appointment  will  lie  terminable  by  a  month's 
notice,  but  will  be  subject  to  the  sanction  of  I  he 
Local  Government,  Board  as  regard,  salary,  tenure 
of  appointment  and  otherwise. 

The  successful  candidate  will  have  to  provide  his 
own  mea  is  of  locomotion. 

Applications,     in     candidate's      own      handwriting, 

itating  age  and  experie ti    I     n   I 

three  recent  testimonials,  must  be  received  by  me 
not  later  than  4  p.m.  on  the  8th  proximo. 

Canvassing,   directly   or   indirectly,   will   di  q  ial 
the    applii  ant . 

(By    eider) 

.1.   SUMNER  DURY, 

Clerk  In  the  .;ii,|  Council. 

Temple  Cloud.    Bristol. 

.rune   11,  1913.  (536) 

TUNIOR  ASSISTANT  (21),  served  articles  and 
'"  experienced  in  schemes  of  Water  Supjjly,  Sewer- 
age, and  Sewage  Disposal,  good  Draughtsman  Sur- 
veyor ami  Leveller,  desires  berth  in  public  oi  private 
office.— Box   1,240,  office  el   'I'm    s,  ,     ,  ,  <4  Bride- 

lane,   Fleet-street,  E.C. 


A  SSISTANT     SURVEYOR,     BLEAN. 
^-  JUNE    23rd. 

The  Blean  Rural  District  Council  invite  applica- 
tions for  the  appointment  of  Temporary  Assistant  to 
their  Surveyor  and  Engineer  for  a  period  of  about 
six  months,  at  a  salary  of  30s.  per  week. 

Candidates  must  be  good  draughtsmen,  accurate 
levellers,  capable  of  assisting  in  the  inspection  of 
plans  and  new  buildings,  and  generally  experienced 
in  the  work  of  a  surveyor's  and  engineer's  depart- 
ment; they  must  also  be  good  cyclists  and  provide 
their  own  bicycle. 

Applications,  in  candidate's  own  writing,  endorsed 

Assistant,"  accompanied  by  copies  of  three  recent 
testimonials,  should  reach  Mr.  J.  E.  Burch,  Clerk, 
3D  Castle-street.  Canterbury,  by  the  23rd  June. 

Canvassing  will   be  a  disqualification. 

(539) 

PUPIL. — The  City  Engineer  and  Surveyor  of 
Lichfield  lias  a  vacancy  in  his  office  for  a  pupil. 
Particulars  of  work  being  executed  and  salary  paid 
can    lie  had   upon  application.  (540) 

T  YTHAM  URBAN  DISTRICT  COUNCIL. 
-^      TENDERS    FOR    PUMPING    MACHINERY. 

The  Lytham  Urban  District  Council  invite  Tenders 
for  the  Provision  and  Erection  of  a  12-in.  Compound 
Centrifugal  Pumping  Engine  at  the  Council's  Sewage 
Works. 

Plans  may  be  seen,  and  Specification  and  Form  of 
Tender  obtained,  at  the  Office  of  the  Engineer  to  the 
Council.  Mr.  A.  J.  Price. 

Sealed  Tenders,  endorsed  "Pumps,"  must  lie  de- 
livered to  the  undersigned  on  or  before  Tuesday,  the 
24th  June.   L913. 

The  Council  do  not  hind  themselves  to  accept  the 
lowest    or   any   Tender'. 

(Sig I)  CHAS.  A.  MYERS, 

Clerk   to  ill-  Council. 
Council  Offices,  Lytham. 

June   11.    1913.  i  J  17) 

pANNOCK  URBAN  DISTRICT    COUNCIL. 

^  The  above  Council  invites  Tenders  for  a  New 
10-ton  Steam  Road  Roller,  particulars  of  which  can 
he  obtained   from   the  Surveyor  to  the  Council. 

Tenders  to  be  delivered  at  my  Office  not  lati 
Friday.   27th    inst..   endorsed  "Steam   Roller." 
C.  A.  LOXTON, 

Clerk  to.  the   Con  ricil 
Council   Offi 
Cannock. 

June   12,    1913.  (541) 


TW  r  C  K  E  N  II  A  M      URBAN      DISTRICT 
COUNCIL. 
ORLEANS   COUNCIL    SCHOOL   (BOYS'    AND 

GIRLS'  DEPARTMENTS). 
The  above  Council  hereby  invite  Tender.-  for  the 
m  and  Completion  of  the  first  portion  of  the 
Boys'  and  Girls'  Departments  of  the  Orleans  Council 
;;i  hool  Building,  Latimer  Play  Shed,  Boundary 
Wall,-,  and  othei  Works  in  connection  therewith  on 
land     i  uate  in    Napoleon-road,  Twickenham. 

The  Drawings  and  Specification  may  be  seen,  and 
Btills  of  Quantities  and  Form  of  Tender  obtained,  on 
application  at  the  Office  of  Mr.  Fred.  W.  Pearce, 
f.s.i.,  Surveyor  to  the  Council,  Town  Hall.  Twicken- 
ham, and  the  payment  at  tm  Office  of  a  deposit  of 
Three  Guineas,  which  depo:  I  will  be  returned  on 
receipt    by    the    Council    of    a    bond-fide   Tender. 

Sealed  Tenders,  endorsed  "Tender  for  Orleans 
Counc  l  School  (Boys'  and  Girls'  Departments),"  are 
to  be  delivered  to  me  not  later  than  noon  on  Wed- 
nesday, the  25th   day  of  June.  1913. 

The  i  !oun<  i]  do  nol   land  themselves  to  accept   the 
lowest   '  ir  a  ny  'I  ender. 
(By  order) 

II.    I  VSON   SAUNDERS. 

Clerk  to  the  Coun   il 
To  •  o   ll. ill.  'I  v  ickenham. 

June   11,  1913.  (542) 


FOR  SALE  OR  PART  EXCHANGE.— 12-in. 
Ualden  "  Excelsior  "  Level,  with  Tripod  and 
Mahogany  Case;  condition  as  new.  Wanted,  Theo- 
dolite, to  pari  exchange  tat  above  Offers  to  Mr. 
R.   II.  Jenkins,  Surveyor,  Council  mice      Skegness. 

(538) 
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Institution  of  Water  Engineers. 

SUMMER   GENERAL   MEETING   AT  WAKEFIELD. 


The  eighteenth  summer  general  meeting  of  the 
Institution  of  Water  Engineers,  as  already  reported 
in  our  columns,  opened  on  Thursday  of  last  week 
at  the  Town  Hall,  Wakefield,  the  chair  at  the  com- 
mencement of  the  proceedings  being  taken  by 
Councillor  J.  Marriott,  the  deputy  mayor,  in  the 
unavoidable  absence  of  the  mayor.  The  attendance 
included:  Messrs.  A.  Andrews  (Oldham).  G.  F. 
Andrassy  (Chelmsford),  R.  Askwith  (Bishop  Auck- 
land), J.  C.  Barrowelough  (Batley),  A.  G.  Beaumont 
(Masham),  W.  J.  E.  Binnie  (London),  A.  B.  C.  Black- 
burn (Sunderland),  R.  E.  Blakiston  (Liverpool),  T. 
Booth  (Stamford),  T.  H.  Brunt  (Rochdale),  W.  T. 
Burgess  (London),  C.  H.  Chapman  (Salford),  S.  C. 
Chapman  (Torquay),  A.  Chisholm  (Airdrie),  C.  G. 
Cotton  (Chili),  G."  A.  Christie  (Kilwinning),  J.  H. 
Crowther  (Wallasey),  F.  W.  Davies  (Nottingham), 
F.  J.  Dixon  (Ashton-under-Lyne),  A.  Fowler  (Eodley), 
P.  Griffith  (London),  H.  L.  Groves  (London),  K.  J. 
Hartley  (Halifax),  J.  F.  Hedgford  (Colne),  C.  P.  Hogg 
(Glasgow),  F.  E.  Howard  (London),  A.  H.  Jameson 
(London),  A.  Jenkins  (Jersey),  W.  B.  Jenkins  (Wake- 
field). D.  Kirk  (Coatbridge),  D.  Kitchingman  (South- 
ampton), G.  O.  H.  Klopp  (London),  J.  J.  Lackland 
(St.  Helens),  H.  Lapworth  (London),  E.  C.  Lemon 
(Wakefield),  F.  W.  Lilicrap  (Devonport),  F.  W. 
McCullough  (Belfast),  T.  Molyneux  (Stockport),  C.  B. 
Newton  (Hull),  H.  Nicholson  (Manchester),  C.  Old- 
ham (Ipswich),  J.  S.  Pickering  (Cheltenham),  H. 
Preston  (Grantham),  C.  H.  Priestley  (Cardiff).  A.  B. 
Rigby  (Bury),  R.  H.  Roberts  (Aberdeen).  E.  J.  Silcock 
(London  and  Leeds),  S.  Simmelkfaer  (London),  C. 
Clemesha  Smith  (Wakefield),  L.  Molyneux  (Stock- 
port), F.  Waddington  (Hebden  Bridge),  A.  H.  Walker 
(Loughborough),  W.  Wells  (Chili).  F.  Williams 
(London),  and  G.  Winter  (Darlington),  members; 
W.  G.  Ardley  (London),  Alderman  E.  Blackall 
(Devonport),  J.  Cartwright  (Loughborough),  A.  J. 
Clark  (Manchester).  A.  E.  Drown  (Westminster),  G. 
Foster  (Wakefield),  T.  Gibson  (Wakefield),  T.  M. 
Gray  (London),  J.  Greaves  (Oldham),  J.  W.  H.  John- 
son "(Wakefield),  Dr.  Kaye  (Wakefield),  P.  F.  Kendall 
(Leeds),  W.  S.  Lackland  (Beverlev),  J.  Marriott 
(Wakefield),  J.  N.  Swales  (Leeds),  and  J.  P.  Wake- 
ford  (Wakefield),   visitors. 

Councillor  Marriott,  in  expressing  the  mayor's 
regret  at  his  absence,  said  his  worship  had  asked 
him  to  convey  his  compliments  to  the  members  and 
to  give  them  a  very  cordial  welcome  on  that  their 
Mcial  visit  to  Wakefield.  He  (the  deputy 
mayor)  could  do  that  with  great  pleasure  and  with 
much   co]  necause  he  felt  that  in  Wakefield 

they  would  find  something  of  interest.  They  had  a 
water  scheme  of  which  they  were  justly  proud. 
When  he  told  them  that  twenty-five  years  ago  they 
drew  their  chief  sources  of  supply  from  the  Calder, 
those  of  them  who  knew  the  valley  from  Todmorden 
down  to  Wakefield,  studded  as  it  was  on  both  sides 
with  innumerable  sewage  works,  would  hare  some 
idea  of  the  sort  of  material  upon  which  they  had 
to  work.  Be  did  not  wish  to  boast  too  much 
about  their  waterworks,  but  he  would  like  to 
say  one  void  about  their  engineer,  Mr.  ( '! 
Smith— even  if  they  had  nol  go1  the  best  supply  of 
water  in  the  world,  they  had  go1  the  best  engineer — 
and  he  was  sure  they  would  agree  with  him.  They 
in  Wakefield  were  proud  of  the  distinction  which 
the  institution  proposed  to  confer  upon  Mr.  Smith. 
and  which  they  believed  was  fully  merited,  for  he 
was  a  mosf  capable,  painstaking,  courteous  and 
itleman.  He  was  sure  Mr.  Smith 
would  look  well  after  them  during  their  visit,  and 
thai  they  would  be  not  only  entertained  but  in- 
structed, and  he  hoped  on  leaving  they  would  have 
very  pleasant  recollections  of  their  visit  to  Wake- 
field. In  conclusion,  he  begged  to  offer  the  m  I 
a   cordial   welcome. 

Mr.  J.   8.    Pn  ki.kino.  the   rein  ing    ,    i      lent,  then 
took  tie      :   ■         He  said  thai  on  behalf  oi  the  mem 
hed   to  thank  the  deputy  mayor   for  the 
cordial   reception   he  had  been  good  enough   to  offer 
them.    Councillor  Marriott,  in  his  ]  on  s    deputy 

mayor  of  ai  ml    municipal  ould   appre- 

ciate   the   great    advantages    to    wat  gineers    of 

being  able  to  attend  meetings  oj  thai  character^  and 


he  was  sure  he  would  also  agree  that  the  benefit 
to  be  derived  from  such  meetings  did  not  only  extend 
to  the  water  engineers  but  to  the  authorities  they 
represented,  and  through  those  authorities  to  the 
community  at  huge.  It  was  an  essential  education 
of  the  water  engineer  that  he  should  not  only  make 
himself  familiar  with  the  works  under  his  immediate 
control,  but  that  he  should  obtain  a  knowledge  of 
the  various  schemes  of  water  supply  throughout  the 
country.  By  that  means  he  was  able  to  take  advan- 
tage of  the  experience  of  others,  and  to  advise  his 
authority  in  a  proper  manner  on  those  questions  of 
the  improvement  of  the  water  supply  which  from 
time  to  time  occurred  in  his  daily  work.  In  placing 
that  hall  at  their  disposal,  and  in  affording  them 
facilities  for  visiting  the  water  supply  works  of 
Wakefield,  the  corporation  had  conferred  a  privilege 
upon  them  as  water  engineers  which  they  greatly 
appreciated,  and  the  pleasure  they  had  in  visiting 
that  ancient  town  was  enhanced  by  the  very  warm 
reception  they  had  received.  Judging  from  the 
admirable  programme  which  had  been  arranged,  and 
from  the  way  everything  had  been  thought  out  for 
their  comfort  and  convenience,  he  was  quite  sure 
that  their  visit  to  Wakefield  would  be  both  pleasur- 
able and  profitable. 

Mr.  Pickering  announced  that  the  following  pre- 
miums had  been  awarded  by  the  council  for  papers 
read  at  meetings  during  the  past  twelve  months: 
The  president's  premium,  value  £10,  to  Dr.  A.  D. 
Kemna  for  his  paper  on  "Recent  Advances  in  the 
Science  of  Water  Purification";  an  institution  pre- 
mium, value  £5,  to  Mr.  Donald  Dinwiddy,  f.s.i.,  for 
his  paper  on  "  Rates  and  Taxes  on  Water  Under- 
takings"; and  an  institution  premium,  value  £5, 
to  Mr.  Arthur  Valon  for  his  paper  on  "  The  Rating 
of   Water  Undertakings." 

Mr.  Pickering  said  it  was  now  his  pleasing  duty 
formally  to  introduce  the  president  of  the  institution 
for  the  ensuing  twelve  months.  In  electing  Mr. 
Clemesha  Smith  to  that  position  he  (the  speaker) 
was  sure  they  would  confer  upon  him  an  honour 
which  he  would  greatly  appreciate,  and  he  was  quite 
certain  that  he  would  carry  out  the  duties  with  every 
satisfaction  to  the  members  and  with  the  greatest 
credit  to  himself.  It  was  the  highest  honour  which 
the  institution  could  offer  to  any  of  its  members, 
and  in  this  case  he  knew  it  was  an  honour  that  was 
thoroughly  deserved.  Mr.  Clemesha  Smith  had 
taken  a  very  active  part  in  everything  appertaining 
to  the  welfare  of  the  institution.  He  had  given  to 
the  council  the  best  of  his  judgment  and  advice  for 
many  years  past,  and  he  was  greatly  esteemed,  not 
only  by  his  colleagues  on  the  council,  but  by  every 
member  of  the  institution  who  had  the  pleasure  of 
onal  acquaintance.  In  electing  Mr.  Clemesha 
Smith  to  that  office  he  was  sure  they  would  be  re- 
flecting  credit    upon   the    institution    itself. 

Mr.  Clemesha  Smith  assumed  the  presidential  chair 

amid  'mud  applause.     He  wished  to  thank  Mr.  Picker- 

ii  e    i"1    t1|('  kind  terms  in  which  he  had  referred  to 

hi  o,  and  the  members  for  the  manner  in  which  they 

re  eived  his  election.    Lie  was  not  aware  that  he 

was    endowed    with   the   many   qualities   with    which 

Mr.  Pickering  had  credited  him,  but  he  would  do  his 

best  to  endeavour  to  deserve  credit  for  them,  and   if 

he   were  lacking  he  would  endeavour  to  make  up  in 

good    will    what    he    lacked    in   other   directions.       He 

trusted  that  their  visit  to  Wakefield  would  be  a    verj 

I  one,  and  that  they  might  be  able  to  gather 

hing    which    would    be    of    use   to   them     in     the 

future.    His  first  duty  as  president  was  an  extr I\ 

;  I,  asanl  one,  and  it  was  to  propose  a  vote  of  thanks 
to  the  retiring  president,  Mr.  Pickering.  Mr.  Picker- 
i  ;  had  displayed  all  the  qualities  which  made  an 
admirable  p  i  idenl  courtesy  and  tact  coupled 
with  a  genial  disposition  and  business  capacity. 
Nothing  could  be  better  than  the  way  in  which  he 
b  i  !  conducted  their  proceedings;  he  had  spared  him- 
II    neither  in  time  nor  trouble  to  make  everything 

;o  off   -i Lhly,  and  to  advance  the  interests  of  the 

ai  ion. 

ii        bios  Hiii.  (South  Staffordshire)  seconded 
the  motion,  which  was  carried  with  enthusiasm. 

Mr.  Pickering,  in  reply,  said  that  in  relinquishing 
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the  position  which  through  their  indulgence  he  had 
held  for  the  past  twelve  months  he  felt  he  had  been 
able  to  do  very  little  personally  to  promote  the  ob- 
jects of  the  institution.  At  the  same  time  he  could 
look  hack  with  considerable  pleasure  to  the  fact  that 
thanks  to  the  efforts  of  the  council  the  period  had 
been  one  of  great  prosperity  and  activity  in  the  insti- 
tution and  continued  usefulness.  There  was  one 
sorrowful  matter  he  had  to  refer  to,  and  that  was  the 
loss  which  the  institution  had  sustained  in  the  death 
of  their  colleague  and  friend,  Mr.  Easton  Devonshire. 
Mr.  Devonshire  was  a  man  of  sterling  qualities,  and 
his  wide  experience  and  great  ability  enabled  him  to 
do  a  meat  deal  in  promoting  the  interests  of  the 
institution.  Those  who  were  familiar  with  his  activity 
and  his  devotion  in  every  way  to  the  institution  would 
feel  that  his  loss  was  practically  irreparable,  and  it 
was  with  very  great  regret  they  had  to  mourn  his 
untimely  loss. 

The  President  then  delivered  his  presidential 
address— reproduced  in  last  week's  issue  of  This 
Surveyor. 

Mr.  C.  H.  Priestly  (Cardiff)  proposed  a  vote  of 
thanks  to  the  president,  and  it  was  carried  unani- 
mously. 

The  first  of  the  papers  submitted  for  discussion 
was   the    following:  — 

THE  VALUATION  OF  WATERWORKS  UNDER- 
TAKINGS ON  TRANSFER  TO  MUNICIPAL 
AUTHORITIES. 


By  E.  J.  Silcock,  m.inst. 


f  .  s .  r . 


[From  Photo  by  Gearing  <f-  Sous,  London,  W.] 

[Mr.  Silcock  ia  a  native  of  Norfolk.  Aftor  a  public  school  education, 
followed  by  a  course  in  the  engineering  department  of  Yorkshire 
College  (now  the  University  of  Leeds),  he  was  articled  to  the  city  aud 
waterworks  engineer  of  Leeds.  He  remained  in  Leeds  for  eight  years, 
and  was  engaged  on  heavy  works  of  sewerage,  water  supply,  bridges, 
refuse  destruction,  electric  lighting  and  other  municipal  engineering 
work.  In  1887  he  was  appointed  borough  engineer  of  King's  Lynn, 
where  he  had  under  his  charge  all  the  departments  of  the  corporation 
work,  including  the  waterworks  and  the  port  and  harbour  work.  Ho 
designed  and  carried  out  a  new  water  supply  for  the  town  from  wells 
and  galleries  sunk  in  the  chalk  about  8  miles  from  the  town,  and  he  also 
put  down  a  modern  system  of  sewerage  for  the  town  involving 
work  in  very  bad  ground  in  the  narrow  streets  of  an  old  town.  In 
connection  with  these  works  was  effected  the  conversion  of  a  number 
of  privies  to  the  water  carriage  system,  and  the  result  in  the  matter 
of  the  death-rate  of  the  town  has  been  most  satisfactory,  this  having 
been  reduced  from  about  20  to  13  per  1,000.  Mr.  Silcock  introduced  a 
system  of  lighting  the  ship  channel  to  Lynn  by  compressed-gas  buoys, 
and  carried  out  a  marine  survey  of  the  estuary  of  the  Ouse.  In  1897 
he  resiguod  his  appointments  in  Lynn,  except  that  of  engineer  to  the 
Port  Authority,  which  he  still  retains,  and  established  himself  in  Leeds 
as  a  consulting  engineer  and  surveyor,  specialising  in  waterworks, 
sewerage,  and  sewage  dispos.il.  About  that  time  the  Leeds  Corporation 
were  carrying  out  the  experiments  in  bacterial  sewage  treatment  on 
which  so  much  subsequent  work  has  been  based.      Mr.  Silcock,  being 


connected  with  the  municipality  in  all  its  undertakings,  was  in  close 
touch  with  this  experimental  work  throughout,  this  enabling  him  to 
advise  on  the  bacterial  systems  of  puriheation  at  a  period  when  less 
was  known  about  it  than  at  the  present  time.  Thus  he  accumulated  a 
large  praciice  in  this  branch  of  work.  In  the  session  of  1901  he  was 
employed  by  the  Leeds  Corporation  to  prepare  the  Parliamentary  plans 
ana  estimates  and  do  all  the  preliminary  work  for  the  new  water 
scheme,  estimated  to  cost  over  two  millions  ste-ling,  and  he  thus 
became  well  known  a6  a  waterworks  engineer.  In  addition  to 
engineering  work  he  has  been  largely  engaged  in  arbitrations  in  con- 
nection with  the  acquisition  of  property  for  public  services,  such  as 
waterworks,  sewerage  works,  railways,  and  so  forth,  and  in  particular 
with  the  purchase  of  waterworks  undertakings  and  the  valuation  of 
waterworks  for  rating  purposes — hence  the  present  paper.  After 
some  years  in  Leeds  Mr.  Sncock  found  that  the  growing  demand  for 
his  services  in  London  and  the  Southern  counties  made  it  desirable 
that  he  should  have  offices  at  Westminster  as  well  as  at  Leeds.  He  is 
well  known  as  a  witness  before  Parliamentary  committees  at  Local 
Government  Hoard  inquiries  and  arbitrations,  and  has  been  engaged 
on  many  hjrough  extension  schemes.  He  has  advised  in  one  capacity  or 
another  more  than  a  hundred  municipal  authorities,  including  many  of 
the  largest  towns  in  England,  and  he  has  probably  been  found  in  opposi- 
tion to  almost  an  equal  number.  He  nas  written  numerous  papers  for 
various  engineering  societies,  and  frequently  takes  part  in  discussions. 
He  is  the  author  of  the  last  edition  of  "  Sanitary  Engineering  "  (Moore 
and  Silcock).  Mr.  Silcock  is  a  member  of  the  Institution  of  Civil 
Engineers,  a  Fellow  of  the  Surveyors'  Institution  and  of  the  Geological 
Society,  a  past  president  of  the  Society  of  Engineers,  a  member  of 
the  Association  of  Consulting  Eogineers,  a  Eellow  of  the  Royal 
Sanitaiy  Institute,  and  a  member  of  the  Institution  of  Municipal  and 
County  Engineers  and  of  the  Institution  of  Water  Engineers.] 

It  is  the  recognised  practice  of  Parliament  to  favour 
the  ownership  and  complete  control  of  the  public 
water  supplies  by  local  sanitary  authorities,  and  cases 
are  constantly  occurring  in  which  Acts  of  Parliament 
are  obtained  by  municipal  corporations  and  urban 
district  councils  enabling  them  to  purchase  by  com- 
pulsion the  undertakings  of  established  waterworks 
companies. 

There  are,  doubtless,  cases  where  a  public  supply 
is  required  over  a  large  area  embracing  the  whole 
or  parts  of  several  local  authorities,  and  in  which, 
owing  to  the  difficulty  of  reconciling  conflicting  inte- 
re-ts,  a  water  company  can  be  more  easily  organised 
than  a  joint  water  board.  In  such  cases  the  Legis- 
lature still  passes  Acts  of  Parliament  or  confirms 
Board  of  Trade  Provisional  Orders  constituting  water- 
works companies;  but  if  there  is  any  competing  sug- 
gestion of  a  joint  water  board,  or  other  form  of  muni- 
cipal control,  the  Parliamentary  Committees  almost 
invariably  favour  the  latter  in  preference  to  a  com- 
pany. 

Even  where  existing  waterworks  companies  were 
carrying  out  their  obligations  to  their  consumers  in 
a  proper  manner,  municipal  authorities  have,  in  many 
obtained  compulsory  powers  to  purchase  ,  manj 
instances  of  this  could  be  quoted,  but  it  will,  perhaps, 
be  sufficient  to  mention  Sheffield,  Harrogate,  Filey, 
Kettering,  Southport  and  Fylde  as  typical  cases. 

[n  "  Transfer  Acts,"  as  these  compulsory  purchase 
enactments  are  called,  it  is  customary  to  incorporate 
the  Lands  Clauses  Acts,  and  to  provide  that  the  word 
"  lands  "  contained  therein  shall  be  taken  to  cover 
the  undertaking  of  the  water  company.  The  purchase 
price  is  then  settled  by  arbitration  under  the  pro- 
visions of  the  Lands  Clauses  Acts  in  exactly  the  same 
manner  as  when  lands  are  compulsorily  taken  for 
public  purposes.  The  company  are  required  to  carry 
on  the  undertaking  until  the  appointed  day  of  trans- 
fer, which  is  usually  the  quarter-day  next  ensuing 
after  the  umpire  has  made  his  award;  the  income 
accruing  to  the  appointed  day  belongs  to  the  company, 
and  they  are  required  to  pay  all  outgoings  up  to  the 
same  date,  after  which  the  income  belongs  to  the 
purchasing  authority,  and  they  are  liable  for  all 
expenditure. 

The  procedure  under  the  Lands  Clauses  Acts  is  too 
well  known  to  need  a  detailed  description,  but  may  be 
briefly  outlined.  The  purchasing  authority  serves  a 
"  Notice  to  Treat"  upon  the  owners  requiring  them  to 
state  the  sum  of  money  for  which  they  will  part  with 
their  property,  and  a  claim  is  then  prepared.  Failing 
acceptance  of  the  claim,  each  party  appoints  an  arbi- 
trator, the  two  arbitrators  select  their  umpire,  and 
a  tribunal  is  thus  created  to  settle  the  sum  to  be 
paid. 

Strictly  speaking  this  sum  is  not  the  value  of  the 
undertaking,  but  the  amount  of  compensation  awarded 
to  the  vendors  for  being  compulsorily  dispossessed 
of  their  property.  In  order  to  ascertain  the  amount 
of  compensation  it  is  frequently  necessary  to  value 
the  whole  undertaking,  but  it  by  no  means  follows 
that  this  coincides  with  the  award,  as  will  be  seen 
later.  Structural  value  has  only  an  indirect  bearing 
upon  the  value  of  a  waterworks.  The  broad  principle 
of  valuation  almost  always  adopted  is  to  ascertain 
the  nett  maintainable  annual  income,  and  to  capitalise 
tin-  by  multiplying  by  a  number  of  "  years  purchase," 
which  is  determined  by  the  consideration  of  the 
various  circumstances  affecting  the  security  of  the 
income.    It  is  in  fixing  the  "  years  purchase "  that 
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the  greatest  differences  of  opinion  occur,  and  in  which 
the  skill  and  judgment  of  the  tribunal  are  most 
needed. 

The  determination  of  the  nett  maintainable  in- 
come is  largely  a  matter  of  accountancy,  and  it  is 
customary  to  employ  a  chartered  accountant  to  pre- 
pare financial  statements  showing  the  capital 
accounts  from  the  formation  of  the  company,  and 
revenue  accounts  extending  over  a  period  of  five 
years.  The  last  completed  year  of  the  revenue 
account  is  taken  as  the  basis,  and  this  is  carefully 
analysed  and  compared  with  the  accounts  for  the 
previous  four  years  to  ascertain  whether  the  income 
and  expenditure  are  in  any  way  abnormal.  It  is 
here  that  the  engineer  and  the  accountant  must 
collaborate  to  bring  their  special  knowledge  to  bear 
upon  the  problem  of  reconciling  differences,  and 
adjusting,  where  necessary,  various  items  of  the 
final  year's  accounts  so  that  they  fairly  represent 
the  normal  income  and  expenditure  of  the  company. 
When  competent  professional  men  are  engaged  upon 
ths  task  there  is  not  usually  any  very  wide  difference 
between  the  figures  put  forward  by  the  two  sides, 
and  the  umpire  has  very  little  difficulty  in  determin- 
ing a  just  amount  for  the  nett  income  to  be  used 
for  capitalisation.  The  chief  differences  arise  on 
the  question  of  maintenance,  and  the  amount  to  be 
set  aside  annually  as  a  sinking  fund  to  replace  the 
perishable  or  obsolete  parts  of  the  undertaking. 
These  are  matters  which  involve  engineering  know- 
ledge and  skill,  combined  with  sound  judgment  in 
the  application  of  principles. 

Turning  now  to  the  most  important  factor — namely, 
the  number  of  "years  purchase"  to  be  used  in  the 
capitalisation  of  the  nett  income — this  is  obtained 
by  dividing  100  by  the  rate  of  interest  which  should 
he  obtained  by  an  investor,  the  latter  being  deter- 
mined by  the  consideration  of  a  large  number  of 
factors,  which  may  be  grouped  under  the  following 
three  heads — viz.:  — 

(1)  The  state  of  the  money  market  as  indicated 
by  the  value  of  gilt-edged  securities. 

(2)  The  demand  for  the  particular  class  of  security. 

(3)  The  security  of  the  income. 

Considering  these  in  turn — (1)  The  condition  of 
the  money  market  can  be  ascertained  by  an  exami- 
nation of  the  Stock  Exchange  quotations  in  Trustee 
Securities,  and  is  a  matter  of  no  difficulty.  Obviously 
the  "years  purchase"  would  be  greater  because  the 
rate  of  interest  was  less  in,  say,  the  year  1900  than 
it    is  to-day. 

(2)  The  demand  for  the  particular  class  of  security 
depends  to  some  extent  upon  local  considerations, 
such  as  whether  the  district  is  a  flourishing  one  or 
the  reverse,  and  also  upon  the  size  of  the  under- 
taking, and  whether  it  is  a  statutory  or  non-statutory 
company.  If  the  company's  capital  is  big  enough 
to  secure  lor  it  a  Stock  Exchange  quotation,  the  in- 
ors  are  not  entirely  confined  to  the  immediate 
district,  and  the  shares  find  a  ready  market  if  the 
owner  wishes  to  realise;  therefore  the  demand  for 
such  shares  is  greater  than  for  those  of  a  small 
undertaking  held  entirely  by  local  people.  Apart 
from  this,  the  bigger  a  concern  is,  the  less  likeli- 
hood is  there  of  great  fluctuations  taking  place  in  its 
income  and  expenditure.  It  will  be  readily  con- 
ceded that  the  late  of  interest  expected  by  an  in- 
vestor in  Metropolitan  Water  Board  Stock  would  be 
Less  than  the  return  he  would  demand  from  a  sin:!  1 1 
non-statutory  undertaking,  whose  shares  might  not 
aly  realised   when  required. 

(3»  The  third  group  of  the  factors  above-mentioned, 
includes  the  considerations  which  appeal  most  to 
the  members  of  the  institution.  The  principal 
points  to   be   considered   are  as  follows:  — 

(1)  Quality  of  water.  (2i  Quantity  of  water.  (3) 
\ce    and    condition    of    works.     (4)    Whether    it    is    a 

pumping     sche >r      ;i      gravitation      scheme.      (5) 

Whether  the  works  are  capable  of  supplying  the 
iiner.-.  (6)  Whether  the  scale  of  charges  is  high 
or  low-.  (7>  Whether  the  district  of  supply  is  a 
growing  one   or   a  declining  one. 

In  dealing  with  the  question  of  the  upkeep  of  the 
company's  undertaking  and  the  number  of  "years 
purchase,"  it  must  no!  be  overlooked  that  there  are 
certain  parts  of  a  waterworks  which  are  either 
perishable  or  become  obsolete,  and  which  require  to 
ed  after  varying  terms  of  years.  This  ele- 
m  i  hi  in  dealt  with  in  one  of  two  ways, 
"ither  (a)  by  decreasing  the  numbei  of  years  pur- 
■  on  the  maintainable  revenue,  or  (b)  by  de- 
luding   from   the    maintainable    revenue   an    annual 


sum  to  form  a  sinking  fund  which  will  provide  the 
amount  required  to  replace  those  parts  of  the  under- 
taking which  become  worn  out  or  obsolete,  as  may 
be  necessary  from  time  to  time. 

The  same  principle  is  also  applied  in  certain  cases 
where  supplementary  works  are  required  in  order  to 
improve  either  the  quality  or  the  quantity  of  water, 
but  in  such  cases  the  deduction  is  made  from  the 
capital  sum  and  not  from  the  "years  purchase." 
Thus,  supposing  it  is  necessary  to  cover  a  service 
reservoir,  it  may  l>e  more  advantageous  to  the  com- 
pany to  keep  the  number  of  "years  purchase"  high, 
to  capitalise  the  whole  available  revenue,  and  then 
to  deduct  from  the  capital  sum  so  obtained  the  cost 
of  covering  the  reservoir.  The  same  remarks,  of 
course,  apply  to  any  other  similar  work  required  in 
order  to   make  the  undertaking  more  perfect. 

It  is  unnecessary  further  to  elaborate  these  various 
heads;  they  can  be  sub-divided  and  enlarged  upon 
by  engineers  engaged  (as  members  of  this  institution 
are)  in  the  practical  construction  and  maintenance 
of  waterworks;  the  above  list  is  not  by  any  means 
complete,  but  is  given  in  order  to  indicate  the  main 
points   for  consideration. 

The  tribunal,  after  having  heard  the  evidence 
(often  very  conflicting)  upon  these  and  kindred 
matters,  must  weigh  the  opinions  expressed  by  those 
representing  the  various  interests,  and  arrive  at  a 
figure  for  the  number  of  "years  purchase."  When 
it  is  stated  that,  within  the  experience  of  the  author, 
this  number  may  vary  from  14  to  40,  it  is  obvious 
that  there  is  a  wide  field  for  the  exercise  of  judg- 
ment. 

Having  done  this,  the  nett  maintainable  revenue  is 
multiplied  by  the  "years  purchase,"  and  the  main 
factor  in  the  valuation  of  the  undertaking  is  ob- 
tained. In  an  ordinary  normal  case  an  allowance 
of  10  per  cent  for  compulsory  purchase  would  be 
added,  and  the  sum  of  the  two  would  give  the  value 
of  the  undertaking. 

The  above  represents  the  normal  case,  but,  as  can 
be  easily  imagined,  there  are  not  a  few  instances 
where  other  considerations  will  arise.  One  of  the 
most  common  cases  is  that  in  which  the  water  com- 
pany is  paying  its  maximum  dividends  upon  all 
classes  of  shares,  and  has,  in  addition,  a  surplus 
revenue.  In  such  a  case  the  principle  above  indi- 
cated does  not  hold  good  because  the  shareholders 
in  the  water  company  are  not  entitled  to  participate 
in  the  surplus  revenue  beyond  the  maximum  divi- 
dends divisible  among  the  shareholders.  It  is  true 
that  there  may  be  back-dividends  owing  to  the  share- 
holders, and  that  the  surplus  revenue  can  lie  applied 
for  this  purpose,  but  when  all  back  dividends  have 
been  paid  off  the  company  are  bound  under  the 
Waterworks  Clauses  Acts  to  reduce  their  charges  to 
the  consumers,  and  are  not  therefore  entitled  to  be 
compensated  on  the  basis  of  the  total  revenue  de- 
rived from  the  undertaking.  In  such  a  case  the 
principle  applied  is  to  capitalise  a  sum  representing 
the  total  maximum  dividends  possible  for  all  classes 
of  stock.  It  would  appear  on  the  face  of  it  that  a 
company  in  such  a  favourable  position  should  have 
its  maximum  share  dividends  capitalised  upon  the 
highest  possible  number  of  years  purchase.  This 
view,  however,  when  closely  examined,  by  no  means 
follows. 

One  well-known  principle  of  compensation  in  case- 
under  the  Lands  Clauses  Acts  is  the  principle  which 
can  be  summed  up  in  one  word — viz.,  "  reinstate- 
ment, "—and  this  principle  is  often  applied  to  cases 
where  the  present  shareholders  arc  receiving  their 
maximum  dividends,  and  it  is  applied  in  this  way- 
namely,  that  a  sum  of  money  is  given  to  the  share- 
holders which  will  enable  them  to  reinvest  their 
capital  in  shares  of  a.  similar  value  as  a  security 
in  other  words,  in  waterworks  stock  of  a  similar  com- 
pany. .  .  . 

Another    reason    why    it   does   not    follow    that   the 

aber  of  "  years  purchase  "  on  a  maximum  dividend 

company  should  be  excessively  high  is  the  considera- 
tion of  the  resources  of  the  company  in  relation  to 
its  obligations  to  a  future  increase  in  population.  1 1 
not  infrequently  happens  that  a  waterworks  under- 
taking is  purchased  by  the  local  authority  at  tin- 
precise  time  when  the  company  goes  to  Parliament  to 
obtain  powers  to  raise  additional  capital,  and  to  carry- 
out  further  works  to  cope  with  the  increasing  con- 
sumption. In  such  cases,  although  a  company  may 
be  paying  a  high  rate  of  interest  on  its  shares  at  the 
moment,  it  may  be  that  when  the  additional  capital 
necessary  to  carry  out  the  new  works  lias  been  ex- 
pended, the  additional  revenue  immediately  available 
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will  be  insufficient  to  enable  the  company  to  continue 
the  payment  of  maximum  dividends. 

When  a  water  company's  works  are  first  established 
the  capital  expenditure  is  usually  out  of  proportion 
to  the  number  of  consumers,  and  the  nett  revenue  is 
insufficient  to  provide  full  dividends.  As  the  popula- 
tion consuming  water  increases,  this  disparity  of 
capital  to  revenue  disappears,  and  the  company  he- 
roines a  prosperous  concern.  This  arises  from  the 
fad  that  when  the  works  are  first  constructed  a  margin 
of  capacity  is  provided  over  and  above  existing  re- 
quirements. If  the  population  is  an  increasing  one 
this  mean-  that  from  the  time  when  the  company 
can  pay  maximum  dividends  until  this  margin  of 
supplying  power  is  exhausted,  the  finances  of  the 
company  show  a  large  surplus,  and  the  original  share- 
holders can  be  recouped  by  payment  of  back  dividends 
for  their  losses  during  the  early  life  of  the  concern. 
The  time  comes,  however,  when  the  company  must 
inevitably  seek  new  sources  of  supply,  and  to  do  this, 
must  expend  a  large  sum  on  capital  account.  When 
this  occurs  there  is  no  sudden  increase  in  nett  revenue 
to  pay  the  dividends  on  the  new  share  capital,  and 
consequently,  for  a  period  more  or  less  lengthy,  the 
shareholders  do  not  receive  their  maximum  dividends, 
and  all  question  of  further  payment  of  back  dividends 
to  the  original  shareholders  is  indefinitely  post- 
poned. .  .  . 

Hitherto  nothing  has  been  said  about  the  increased 
revenue  derivable  from  the  progressive  increase  of 
population,  and  this  is  a  point  which  raises  much 
controversy.  In  a  ease  of  a  company  paying  maxi- 
mum dividends,  the  shareholders  clearly  have  no  in- 
terest in  future  increase  of  population,  except  in  so 
Ear  as  it  may  provide  for  the  payment  of  back  divi- 
dends. 

This,  however,  is  not  so  in  the  case  of  a  company 
which  has  not  reached  its  maximum  dividends,  and 
in  whose  district  the  population  is  increasing,  and 
whose  works  are  capable  of  supplying  large  quantities 
of  water  beyond  present  needs.  In  such  a  case,  it  is 
argued  that  the  shareholders  are  entitled  to  some  pay- 
ment for  prospective  increase  in  revenue,  and  this 
item  is  usually  dealt  with  in  one  of  two  ways — either 
(a)  by  increasing  the  number  of  "years  purchase" 
of  the  present  revenue,  or  (b)  by  making  an  estimate 
of  the  probable  future  increase  in  revenue,  and  mul- 
tiplying this  by  some  smaller  number  of  "years  pur- 
chase " ;  smaller,  because  obviously  the  security  of 
a  prospective  revenue  cannot  be  the  same  as  that  of 
revenue  actually  derived  from  an  existing  population. 
A  further  question  sometimes  arises  in  the  case  of 
a  maximum-dividend  company  where  that  company 
has  not  issued  its  full  share  capital,  but  has  issued 
some  form  of  mortgage  or  debenture  shares  at  a  small 
fixed  rate  of  interest,  usually  4 -J  per  cent  or  5  per  cent. 
It  is  sometimes  argued  that  the  shareholders  could, 
if  they  had  been  so  minded,  have  issued  further 
ordinary  stock  instead  of  debentures,  and  that,  as 
such  stock  would  have  been  entitled  to  the  same  rate 
of  dividend  as  the  ordinary  shares,  the  company  are 
entitled  to  be  compensated  on  the  basis  that  all  share 
capital,  whether  debentures  or  otherwise,  should  he 
treated  as  capital  bearing  the  maximum  rate  of  divi- 
dend. 

Payment  of  back  dividends  is  a  subject  upon  which 
there  is,  as  a  rule,  not  much  controversy.  Assuming 
that  a  company  is  paying  maximum  dividends  and 
has  a  large  surplus,  there  is  nothing  to  prevent  it 
from  paying  off  back  dividends,  and  it  is  merely 
a  matter  of  calculation  to  ascertain  the  rate  at  which 
such  dividends  would  be  paid  off,  and  what  the 
present  value  of  them  may  be. 

In  some  cases  water  companies  obtain  an  over- 
draft at  their  hankers  instead  of  issuing  additional 
shares  or  debentures.  Not  infrequently  works  of 
considerable  magnitude  are  carried  out  in  this  way, 
the  intention  being  that  the  company  should  pay  off 
the  overdraft  with  the  surplus  income,  and  so  avoid 
increasing  the  share  capital.  This  method  of  con- 
ducting the  business  of  a  water  company  often  raises 
considerable  difficulty  in  a  case  of  arbitration,  as 
the  additional  works  are  usually  producing  an  ex- 
ceedingly small  revenue,  sometimes  none,  and  con- 
sequently if  dealt  with  by  themselves  as  part  of  the 
undertaking,  the  revenue  derived  would  not  justify 
the  capital  expenditure.  On  the  other  hand,  if  the 
company  had  created  additional  share  capital,  the 
total  revenue  might  be  sufficient  to  pay  the  divi- 
dends, and  hence  the  sum  to  be  capitalised  would 
be  much  larger  than  that  representing  the  existing 
share  capital.  Under  such  circumstances  the  usual 
course  adopted  is  to  treat  the  overdraft  simply  as  a 


loan,  and  to  provide  a  sum  of  money  to  repay  the 
loan;  in  other  words,  no  profit  is  made  on  the  over- 
draft. This  is,  of  course,  assuming  that  the  capital 
expenditure  has  been  properly  applied  to  works  use- 
ful  to  the  company. 

One  of  the  features  of  the  purchase  of  an  under- 
taking is  the  fact  that  the  local  authority  often  step 
in  to  purchase  at  the  time  when  the  company  arc 
in  Parliament  for  additional  powers,  and  under  such 
circumstances  it  is  usual  for  the  local  authority  to 
apply  for  what  is  known  as  a  sterilising  clause  to  be 
inserted  in  the  Bill.  The  effect  of  this  sterilising 
clause  is  that  nothing  in  the  Act  shall  authorise  the 
company  for  the  purpose  of  determination  of  the 
purchase  price  to  be  paid  for  the  undertaking  to 
bring  into  account  or  make  any  claim  in  respect  of 
any  powers,  rights,  or  advantages  conferred  on  them 
bj  .ii  resulting  from  the  passing  of  the  Act.  The 
contention  in  favour  of  such  provision  being  in- 
eluded  in  the  Act  is,  that  as  the  company  have  not 
actually  undertaken  the  construction  of  the  addi- 
tional works,  they  should  not  he  entitled  to  any 
pn-lit  on  the  concession  granted  them  by  Parlia- 
ment, which  in  many  cases  undoubtedly  does  convey 
to   the  company  an  element  of  value. 

In  addition  to  the  actual  value  of  the  undertaking 
itself,  it  is  usual  to  include  in  the  purchasing  Act 
a  clause  which  requires  the  purchasing  authority 
to  take  over  any  stock  or  materials  such  as  coals,  oii, 
spare  pipes,  &c,  and  these  are  usually  valued  In- 
some  independent  person  between  the  two  parties, 
and  are  not  brought  into  the  main  arbitration.  This 
is  more  convenient  because  the  quantities  of  stock 
cannot  be  ascertained  until  the  day  of  transfer,  and 
because  the  value  is  usually  easily  determined  by 
vouchers  which  can  be  produced,  and  about  which 
no  controversy  is  likely  to  arise.  The  compensation 
of  directors  and  the  servants  of  the  company,  and 
the  costs  of  obtaining  or  opposing  Acts  of  Parlia- 
ment are  usually  provided  for  in  the  Act,  and  the 
method  of  dealing  with  them  is  usually  there  pre- 
scribed. These  matters  are  highly  important,  but 
from  an  engineering  point  of  view  are  subsidiary 
subjects,  and  hardly  come  within  the  scope  of  the 
present  communication,  which  is  more  particularly 
confined  to  the  engineering  features  of  waterworks 
arbitrations. 

In  bringing  this  subject  before  the  institution,  the 
author  has  necessarily  treated  it  in  general  terms, 
and  has  endeavoured  to  indicate  the  principles  on 
which  compensation  should  be  determined  rather 
than  to  deal  with  details  which  must  of  necessity 
vary  with  every  case.  The  application  of  the  prin- 
ciples to  a  particular  undertaking  must  depend  upon 
the  attendant  circumstances,  and  it  is  the  duty  of 
the  valuer  to  present  a  case  as  favourable  as  pos- 
sible to  his  clients,  but  at  the  same  time  his  valua- 
tion must  be  sound  in  principle,  if  it  is  to  success- 
fully withstand  the  searching  explanation  to  which 
it  is  sure  to   be   subjected. 

DISCUSSION  OF   MR.   SILCOCK'S   PAPER. 

Mr.  T.  Molvneux  (Stockport)  said  there  was  one 
point  which  Mr.  Silcock  touched  upon  very  shortly, 
and  in  regard  to  which  he  would  like  to  say  a  few 
words,  as  it  was  a  matter  which  touched  them  as  water 
engineers — he  referred  to  the  question  of  compensa- 
tion to  directors  and  servants.  He  knew  of  a  case 
where  the  servants  of  a  company  were  protected  in 
this  way — the  corporation,  which  was  the  purchasing 
authority,  was  to  pay  the  sum  of  £5,000  as  compensa- 
tion to  the  secretary,  engineer,  and  the  other  ser- 
vants. The  corporation  paid  the  £5,000  for  that 
specific  purpose,  but  at  the  meeting  of  the  company 
a  shareholder  objected  to  the  money  being  distribute  I. 
and  the  servants  got  nothing  except  what  thej  got 
from  the  goodwill  of  the  directors.  The  shareholder 
in  question  was  a  solicitor,  and  the  position  he  took 
up  was  that  this  £5,000  was  an  undisclosed  sum, 
although  it  had  been  paid  for  a  specific  purpose,  and 
legally  he  was  right.  The  engineer  took  counsel's 
opinion  on  the  point,  and  he  was  told  that  he  had 
no  case.  Ultimately  the  engineer  got  £100  and  the 
secretary  and  the  collector  £1,000.  Although  Mi . 
Silcock  dismissed  that  matter  very  briefly,  it  was  one 
of  great  interest  to  them  as  likely  to  affect  them  very 
much  in  case  of  a  transfer. 

Mr.  H.  Ashton  Hill  (South  Staffordshire)  observed 
that  Mr.  Silcock  had  said  it  was  the  recognised  prac- 
tice of  Parliament  to  favour  the  ownership  and  com- 
plete control  of  the  public  water  supplies  by  local 
sanitary  authorities.  That  might  be  all  right,  but, 
of  course,  there  was  a  little  bit  of  jealousy  between 
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members  who  represented  companies  and  those  who 
represented  corporations  as  to  which  supplied  the  best 
water   and   the    best    engineers,   and    some    of    them 
thought    that    companies    could    manage    waterworks 
much    better   than   corporations.    He    supposed    they 
were   entitled  to   their   opinions,    but   lie   was   not   so 
strong  on  that  aspect  of  the  question  as  he  was  for- 
merly.    With  a  large  experience   he  was  inclined  to 
go  with  the  author  of  the  paper  and  to  say  that  the 
transfer  of  a  small  local  undertaking  was  a  move  in 
the   right  direction.     He   believed   that  the   direction 
in   which  this  question  of   the   water   supply  would 
move   would  be  that  in   the   end    it   would   probably 
become  a  Government  matter.     The  question  of  water- 
shed areas  would  have  to  be  taken  up,  and  large  sec- 
tion- of  the  country  should  be  administered  by  one 
body,  and  be  thought  that  body  should  be  a  public 
one.    It  should  be  a  board  representative  of  all  in- 
terests.    Nowadays  everything  seemed  to  tend  in  that 
direction,  as  was  seen  in  the  case  of  town  planning, 
where  the  jealousies  existing  between  adjacent   small 
local  authorities  interfered  with  the  proper  laying  out 
of  the  country.    Then,  again,  there  was  the  case  of 
tramways.     At  present  the  local  boundaries  were  very 
small,  and  often,  when  a  municipality  desired  to  con- 
struct a  tramway,  they  came  against  another  autho- 
rity which  possibly  refused  to  allow  them  to  go  through 
their   district.    That  sort  of   thing,   at   all   events   as 
regarded  the  water   supply,   ought  to   be   eliminated. 
Mr.   C.  H.  Priestley  (Cardiff)  said  lie  would  like 
to  give  them  a  little  information  regarding  the  state 
of  things  as  regarded  Cardiff.     Mr.  Silcock  seemed  to 
assume  that  in  every  case  of  the  acquisition     of  an 
undertaking  it  was  a  question  of  arbitration,  but  in 
their  case  they  acquired  the  company  without  arbi- 
tration.      It  was  in  the  year  1878-0  that  the  Cardiff 
Waterworks  Company  was  bought  out  by  agreement 
between  the  corporation  and  the  company.    In  that 
case  the  purchase  price  was  twenty-five  years  of  the 
nett  annual  value,  and  at  the  time — and  Mr.  Silcock 
had  drawn  attention  to  the  point  very  forcibly  in  his 
paper — sufficient  care  was  not  given  to  the  point  to 
the  value  of  the  works  as  they  were  then.     When  he 
told  them  that  at  the  time  the  corporation  bought  the 
company  the  capital  expenditure  involved  was  only 
a  matter  of  £100,000,  whereas  at  the  present  time  it 
was  ill, 500,000,  they  could  imagine  the  difference  in 
the  works  now  and  then.    It  must  have  been  patent 
p  everyone  who  saw  the  probable  growth  of  Cardiff 
(that  the  company  at  the  time  would  have  to  expend 
very  large  sums  of  money  in  order  to  keep  pace  with 
the  glowing  requirements  of  the  place.     He  came  on 
the  soene  very  shortly  after  the  purchase,  and  found 
that  nearly  everything  had  been  neglected  for  years 
ire;  there  was  no  provision  whatever  made  by  the 
■ompany  for  the  future,  and  a  very  large  expenditure 
immediately   necessary.       That  expenditure   had 
been  such  that  the  revenue,  although  it  had  increased 
■i   £12,000  per  annum. to  over  £75,000  per  annum, 
had  not  kept  pace  with  the  requirements.    They  had 
it  the  present  time,  and  he  was  afraid  would  have  for 
-  considerable  number  of  years,  a  rate  in  aid  of  the 
(works.     That  was  his  own  experience,  and  he  gave  it 
as  an  example  which  might  prove  useful.    There  was 
just  one  other  point  he  would  like  to  refer  to.     Mr. 
Silcock  had  drawn  attention  to  the  question  of  outside 
districts.     They  in  Cardiff  were  in  a  peculiar  position 
in  that  respect.     In  certain  oi  their  outside  districts 
which   had  been  supplied  since  the  undertaking  had 
been  in  the  hands  of  the  corporation    they  charged, 
and  they  were  able  to  charge  under  their  Act  of  Par- 
liament, 25  per  cent  extra  above  the  charges  within 
the  city.     That  fairly  represented  the  average  rate  in 
aid  which  they  had  been  paying  within  the  city;    but 
there  was  one  town,  with  a  population  of  about  17,000 
or  18,000,  where  they  could  only  charge  the  same  rate 
as  they  could  within   the  city.    That  meant  that   in 
that  town  the  inhabitants  were  paying  considerably 
i]  their  water  than  the  inhabitants  oi  the  cit; 

although  the  city  had  the  whole  of  tl pon   ibilitj 

for  the  water  supply.  That  appeared  to  him  to  lie  a 
very  unjust  thing,  and  it  had  been  suggested  that 
they  might  have  to  amend  the  Act  of  Parliament  to 
alter  that  condition  of  things,  but  nothing  yet  had 
been   done   in  connection  with  it. 

Mr.  P.  AsKwriii  (Weardale)  Baid  that  Mr.  Bilcock 
had  omitted  to  take  into  consideration  the  risk  that, 
oldere  had  inn  in  investing  in  a  water  compan; 
when  originally  formed,  and  he  held  that  tho  e  peopli 
should  be  compensated  in  some  way  for  the  risk  they 
had  taken.    Gi  peaking,  the  companies  thai 

were  bought  up  by  local  authoritie  were  those  thai 
had  been  successful.    Why  should  he  have  the  benefit 


of  the  successful  company  taken  out  of  his  hands  by 
the  local  authority  purchasing  it,  and  not  in  the 
other  case  ?  The  risk  in  the  company  that  had  not 
succeeded  remained  with  him — he  had  lost  upon  it — 
and  the  good  speculation  was  taken  from  him. 

.Mr.  J.  F.  Hedgford  (Colne)  said  that,  in  the  course 
of  his  paper  dealing  with  the  point  as  to  the  number 
of  years  oi  purchase  to  be  taken  into  account,  the 
author  said  :  "  This  element  of  value  can  be  dealt  with 
in  one  of  two  ways — either  (a)  by  decreasing  the 
numberof  years  purchase  on  the  maintainable  revenue, 
or  (h)  by  deducting  from  the  maintainable  revenue  an 
annual  sum  to  form  a  sinking  fund,"  &c.  Further  on 
he  said:  "The  same  principle  is  applied  in  certain 
cases  where  supplementary  works  are  required  in 
order  to  improve  either  the  quality  or  the  quantity  of 
the  water,  but  in  such  cases  the  deduction  is  made 
from  the  capital  sum  and  not  from  the  'years  pur- 
chase.' "  That  implied  to  his  (the  speaker's)  mind 
that  the  deduction  could  be  made  in  either  way. 
Further  on  the  author  said:  "Supposing  it  is  neces- 
sary to  cover  a  service  reservoir,  it  may  be  more 
advantageous  to  the  company  to  keep  the  number  of 
'  years  purchase '  high,"  thereby  again  seeming  to 
imply  that  either  way  would  do.  It  was  conceivable 
to  his  mind  that  in  different  circumstances  the  two 
methods  might  make  a  difference,  and  he  would  like 
to  ask  Mr.  Silcock  whether  he  did  not  consider  it 
advisable  to  work  according  to  a  definite  rule  as  be- 
tween capital  and  revenue  expenditure. 

Mr.  Silcock,  replying  on  the  discussion,  said  that, 
with  regard  to  the  point  raised  by  Mr.  Molynenx,  the 
compensation  to  officials  was,   undoubtedly,   a  very 
important  matter  for  the   consideration  of   members 
of  the  institution  who  happened  to  be  in  the  fortunate 
or  unfortunate  position  of  being  bought  out.    He  said 
fortunate,  in  some  cases,  because  he  knew  of  one  or 
two  instances  where  the  officials  of  water  companies 
had  been  very  glad  to  take  a  sum  of  money  as  com- 
pensation for  their  prospective  income,  and  had  after- 
wards embarked  upon  a  different    line    of    business 
altogether.    In    other    cases,    of    course,    they   would 
much  prefer  to  have  been  included  in  the  staff  taken 
over  by  the  purchasing  authority;   but  he  confessed 
that  he  thought  that  course  was  open  to  certain  ob- 
jections, because  there  was  not  quite  the  same  security 
of  tenure  under  a  corporation  as  under  a  company. 
At  all  events  there  had  been  cases  where  men  had 
been  taken  over  by  local  authorities,  and  after  having 
been   kept   in   their   employment   a   short   time   their 
services  had  been  dispensed  with.    He  quite  agreed 
with   Mr.   Ashton   Hill  that  there   were   many   case- 
undoubtedly  where  water  boards  did  present  a  diffi- 
culty.   There  was  often  a  good  deal  of  jealousy  be- 
tween   local    authorities,   and    sometimes    there   was 
great   difficulty   in   arranging   those   local   prejudices 
which  arose  in  the  formation  of  water  boards  to  deal 
with  the  supply  of  a  district  which  covered  a  good 
deal  of  ground,  and  in  those  cases,  undoubtedly,   a 
company   could  deal   with  the   subject   with   a   freer 
hand,  and  therefore  more  efficiently,  than  a  municipal 
undertaking.      But,  speaking  broadly,  he  thought  he 
was  in  favour  of  the  water  supply  being  in  the  hands 
of  the  local  authority.     That  was  a  matter  of  pious 
opinion    perhaps.      He    quite    recognised    the    point 
referred  to  by  Mr.  Priestley  that  there  was  no  neces- 
sity for  an  arbitration  in  the  case  of  a  transfer,  and 
there   were    many   instances    of   water    undertakings 
being  purchased  by  agreement.    There  was  the  case  of 
Stockport.    The  figures  quoted  by  Mr.  Priestley  would 
lead  one  to  suspect  that  the  number  of  years'  purchase 
—twenty-five— which    was    used    for    capitalising    at 
Cardiff  was  rather  on  the  high  side.     With  regard  to 
the  question  of  the  risk  run  by  the  shareholder  who 
originally    invested    in    a    water   company,    and    wdio 
was  or   was  not  bought  out,  he  did  not  think  there 
was  any  injustice.     If  a  man  invested  in  a  company 
which   did    not   pay    and    he   was   bought  out,   he    was 
bought  out  on   the  terms  that  his  company  did  not 
pay,  and  if  he  continued  to  hold  it  would  probably  not 
pay  bun  any  more  in  the  future  than  it  had  in  the 
past,  and  therefore  he  did  not  suffer.    Onlhe  other 
hand,  if  a  man  was  fortunate  enough  to  invest  in  a 
company  which  paid  a  good  dividend,  or  possibly  its 
maximum  dividend,  then  he  was  compensated  upon 
that   basis,   and  there   again   he   did   not   suffer   any 
injustice,  and  that  point,  therefore,  was  met  by  the 
arbitration  procedure. 

Mr.  AsKwnu  .-aid  his  point  was  that  the  man  who 
was  unfortunate  in  his  investment  was  not  bought 
out;  be  was  left  with  his  bad  bargain.  He  lost  on 
the  one  investment,  and  was  not  bought  out  on  equal 
terms. 
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Mr.  Sii.cock  said  he  was  afraid  that  that  was  the 
fortune  of  war.  When  one  invested  in  a  commer- 
cial speculation  they  had  to  take  the  risk,  and  whether 
they  were  fortunate  or  unfortunate  did  not  govern  the 
question  as  to  whether  a  municipality  should  be  en- 
titled to  purchase  on  equitable  terms.  As  to  Mr. 
Hedgford's  criticism,  that  was  one  of  words  more 
than  anything  else.  If  he  (Mr.  Silcock)  had  said 
that  the  deduction  was  "usually"  made  from  the 
capital  sum,  and  not  from  the  years'  purchase,  Mr. 
Hedgford's  difficulty  would  have  disappeared.  The 
point  was  that,  if  they  knew  definitely  what  sum 
was  required  in  order  to  make  the  works  more  per- 
fect, they  were  entitled,  if  representing  a  company, 
to  say  that  by  the  expenditure  of,  say,  £10,000,  they 
could  make  the  undertaking  perfect,  and  therefore 
they  were  entitled  to  he  compensated  on  the  basis  of 
a  perfect  undertaking  less  £10,000,  which  might  lead 
to  a  better  financial  result  than  if  they  were  com- 
pensated as  a  second-rate  undertaking.  It  depended 
upon  the  side  one  was  engaged  upon  as  to  which  view 
one  would  put  forward. 

(To  be  continued.) 


ANNUAL    DINNER. 

The  eighteenth  annual  dinner  of  the  institution 
was  held  on  Friday  last  in  the  Town  Hall,  Wake- 
field, the  president,  Mr.  C.  Clemesha  Smith,  in  the 
chair. 

Following  the  usual  loyal  toasts, 

Mr.  Eobert  Askwith  proposed  "The  Mayor  and 
Corporation  of  Wakefield."  Wakefield  was  a  very 
ancient  borough  with  great  traditions,  and  the 
present  mayor  and  corporation  were  carrying  on 
those  traditions.  They  were  told  by  the  deputy 
mayor  that  Wakefield  had  the  best  water  supply  in 
the  world — he  must  ha/e  meant  by  that  that  it  was 
because  the  committee  that  managed  the  waterworks 
were  a  committee  of  Yorkshiremen,  and  the  engineer 
was  also  a  Yorkshireman. 

The  Mayob  (Councillor  E.  Lodge  Hirst,  j. p.),  re- 
plying to  the  toast,  said  he  could  assure  them  that  it 
had  given  the  corporation  great  pleasure  to  receive  the 
institution  in  their  city.  It  was  a  great  pleasure  to 
them  to  feel  that  the  institution  were  holding  their 
annual  meeting  in  Wakefield,  and  that  they  had 
chosen  their  water  engineer  as  president.  They  in 
Wakefield  felt  very  proud  that  the  institution  had 
conferred  that  honour  upon  Mr.  Clemesha  Smith. 

Councillor  George  Foster,  in  proposing  "  The 
Institution  of  Water  Engineers,"  said  he  realised 
that  the  institution  was  an  important  body,  and 
that  the  work  its  members  undertook  was  essential 
to  the  life  and  well-being  of  the  millions  of  in- 
habitants of  this  country.  The  members  of  that 
institution  were  engaged  in  solving  the  important 
problem  of  procuring  and  maintaining  a  plentiful 
water  supply.  They  knew  how  such  a  supply  of 
water  could  be  obtained,  and  how  it  could  be  main- 
tained, and  they  congratulated  them  upon  the  work 
they  had  already  done.  He  was  reminded  that  the 
institution  was  now  in  the  eighteenth  year  of  its 
existence,  and  from  the  progress  it  had  already  made 
he  felt  sure  that  a  matured  and  wise  future  was  in 
front  of  it,  which  gave  promise  of  a  ripe  and  robust 
manhood,  and  they  all  hoped  that  when  the  insti- 
tution attained  its  majority  it  would  be  even  more 
powerful  for  good  than  it  was  to-day. 

The  President,  in  responding,  after  thanking 
Councillor  Foster  for  the  kind  terms  in  which  he  had 
proposed  the  toast,  said  they  were  often  told  that 
this  was  a  day  of  institutions  and  associations,  and 
it  was  sometimes  said  in  a  somewhat  supercilious 
manner,  as  though  those  institutions  and  associa- 
tions were  simply  foam  or  froth  upon  the  path  of 
progress.  He  would  ask  such  people  to  consider 
whether  they  were  not  wrong  in  taking  that  view, 
and  whether  it  was  not  a  fact  that  associations  and 
institutions  did  not  form  the  bed-rock  upon  which 
modern  civilisation  was  founded.  Progress  in  civi- 
lisation was  in  direct  proportion  to  the  possibilities 
of  rapid  interchange  of  thought  and  ideas,  and  the 
present  condition  of  things  had  only  been  made  pos- 
sible by  the  fact  that  we  had  been  able  to  tap  the 
accumulated  fountains  of  information  which  had 
come  down  to  us  from  other  times,  and  other  peoples 
and  other  minds  than  our  own.  If  it  were  not  so  we 
should  be  in  a  very  difficult  position,  for  isolated 
individual  effort  could  take  them  only  a  very  short 
way  in  any  given  direction.  If  it  was  necessary  for 
that  institution  to  have  a  motto,  they  could  not  do 
better    than    take    the    words    of   Bacon:     "Reading 


makes  a  full  man,  writing  an  exact  man,  but  con- 
ference a  ready  man." 


WILTSHIRE   ROADS. 


THE   INCREASED   COST   OF   UPKEEP. 

The  estimate  of  the  county  surveyor,  Mr.  J.  G. 
Powell,  of  the  cost  of  maintaining  the  main  roads 
throughout  the  county  of  Wiltshire  for  the  year  ending 
March  next  was  £78,368,  compared  with  £77,831  in 
the  previous  twelve  months.  The  county  surveyor 
adds  that  the  estimate  had  been  based  on  the  strictest 
economy.  He  emphasised  the  grave  injury  which 
is  being  done  to  the  roads  by  mechanical  traffic,  and 
said  it  was  pleasing  to  note  that  the  County  Councils' 
Association  had  at  last  decided  to  represent  to  the 
Government  that  no  further  powers  should  be  given 
to  the  railway  companies  and  corporations  to  run 
heavy  motor  cars  over  country  roads  until  the  high- 
way law  has  been  amended.  The  increase  in  the 
cost  of  the  upkeep  of  roads  in  consequence  of 
mechanical  traffic  had  become  a  most  serious  matter 
for  the  ratepayers,  and  it  was  to  be  hoped  that  in 
the  near  future  the  Legislature  would  take  steps  to 
remedy  the  gross  unfairness  that  exists  between 
those  who  pay  for  the  upkeep  of  the  roads  and  those 
who  abuse  them.  The  basis  on  which  grants  were 
made  was  undoubtedly  an  incentive  to  expenditure, 
and  in  no  single  instance  was  it  possible  to  obtain 
a  grant  from  the  Road  Board  without  increasing 
expenditure.  The  Roads  and  Bridges  Committee 
have  received  from  the  Road  Board  a  letter  with 
reference  to  the  proposed  reconstruction  of  the 
London-Bath  main  road,  together  with  the  draft  state- 
ment of  the  proposed  grant  from  the  Road  Improve- 
ment Fund,  and  a  draft  of  the  undertaking  which 
the  board  require  the  county  council  to  give  in  re- 
spect of  the  sum  of  £35,600  to  be  advanced  by  the 
board  to  the  county  council.  The  county  surveyor 
is  engaged  upon  the  preparation  of  the  further  par- 
ticulars required  by  the  Road  Board,  and  of  the  maps 
and  particulars  required  by  the  Local  Government 
Board  in  support  of  the  county  council's  application 
for  their  consent  to  the  borrowing  of  the  said  sum 
of  £35,600. 


Public  Health  Law — This  concise  little  work*  has 
been  prepared  mainly  for  the  use  of  all  concerned  in 
local  government  work  who  may  find  the  larger  books 
too  elaborate.  In  twenty  chapters  it  covers  the 
ground  sufficiently  for  its  purpose,  including  such 
matters  as  highways,  but  omitting  rating,  elections, 
&c.  For  students  it  should  be  of  assistance  in  pre- 
paring for  examinations  in  Public  Health  Law, 
while  the  practitioner  will  find  its  arrangements  well 
suited  for  easy  reference. — The  Law  Times. 

Horse  Shoe  Competition — The  Roads  Improvement 
Association  have  issued  the  details  concerning  its 
Horse  Shoe  Competition,  in  which  £100  is  offered  for 
a  new  or  improved  type  of  horse  shoe  that  will  provide 
horses  with  a  satisfactory  foothold  upon  the  modern 
smooth,  waterproof  road  surfaces,  and  minimise  the 
damage  now  caused  to  such  surfaces  by  certain  types 
of  shoes  now  in  use.  The  Judges'  Committee  com- 
prises Mr.  Robert  Todd  (chairman  of  the  association), 
who  is  acting  as  chairman ;  Mr.  H.  Percy  Boulnois 
and  Colonel  R.  E.  Crompton,  c.b.,  representative  road 
engineers;  Mr.  G.  E.  Fairholme,  who  has  been  ap- 
pointed to  represent  the  Royal  Society  for  the  Pre- 
vention of  Cruelty  to  Animals,  of  which  h'>dy  be  is 
chief  secretary;  Prof.  W.  Hunting,  Mr.  F.  \V.  Stanley 
and  Mr.  Thomas  Wolsey  as  the  veterinary  surgeons 
on  the  committee;  and  Mr.  Henry  J.  Selby  and  Mr. 
Richard  S.  Tilling,  who  are  watching  over  the  horse- 
owner  interests.  The  War  Office  have  nominated 
Colonel  C.  E.  Nuthall  as  their  representative.  Mr. 
J.  H.  Horton  and  Mr.  Alan  Lupton,  well  known  in 
coaching  circles,  are  also  included  in  the  Judges' 
Committee.  Mr.  Wallace  E.  Riche  (general  secretary 
to  the  Roads  Improvement  Association)  is  acting  as 
secretary,  and  will  be  glad  to  supply  copies  of  the 
rules  upon  request.  Communications  should  be 
addressed  to  him  at  15  Dartmouth-street,  Westminster, 
London,  S.W.,  and  as  no  entrance  fee  is  being  charged, 
all  applications  should  be  accompanied  by  Id.  stamp 
to  cover  postage. 

•  A  Manual  for  Municipal  and  County  Engineers  and  Surveyors,  Town 
Clerks,  Clerks  to  District  Councils,  and  other  officers  and  members  of 
local  authorities.  By  S.  G.  Turner,  of  the  Middle  Temple,  Barristerat- 
Law,  a.m. i. O.K.,  4c.    London  :  St.  Bride's  Press,  Ltd.    Price  10s.  «d. 
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Institution   of   Municipal    Engineers. 

MEETING  AT  SALFORD. 


We  now  give  an  abstract  of  the  lecture  which  was 
delivered  on  Saturday,  May  31st,  at  the  Town  Hall, 
Salford,  by  Dr.  Grossmann  before  a  meeting  of  the 
North-Western  District  of  the  Institution  of  Muni- 
cipal Engineers.  The  remainder  of  the  business  at 
the  meeting  was  fully  reported  in  our  last  issue. 

THE   SEWAGE   SLUDGE   PROBLEM    AND   ITS 

SOLUTION. 

By  Dr.   J.   Grossmann,   m.a.,   f.t.c. 

The  hvgienic  disposal  of  the  refuse  from  domestic 
sources  which  is  now  carried  away  in  the  sewers  was 
(said  Dr.  Grossmann)  only  of  comparatively  recent 
date.  When  one  read  of  the  indescribably  filthy 
manner  in  which  that  refuse  was  dealt  with  down 
to  almost  the  middle  of  last  century,  and  compared 
it  with  the  present  state  and  the  enormous  improve- 
ments in  the  health  of  the  community  and  comfort 
of  their  surroundings  which  had  been  wrought  by 
ili.'  modern  methods  of  sewage  disposal,  one  was 
struck  with  admiration  of  the  enterprise  of  public 
authorities  and  the  skill  and  knowledge  of  their 
engineers  and  chemists.  There  was  still  one  weak 
spot  in  the  treatment  of  sewage,  and  that  was  the 
disposal  of  the  solid  matter  it  contained,  which  had 
to  lie  removed  before  the  liquid  part  could  be  puri- 
fied. This  part  of  the  sewage  was  called  "sewage 
sludge,"  and  was,  up  to  the  present,  in  nearly  every 
instance  a  source  of  nuisance  and  probable  danger 
to  the  community,  and  it  was  of  the  greatest  im- 
portance that  this  problem  should  be  solved.  At 
present  the  sludge  was  disposed  of  either  by  dump- 
ing in  the  sea  or  on  land,  or  by  digging  it  into  land, 
or  similar  ways.  London,  Glasgow,  Manchester,  and 
Salford  shipped  their  sludge  out  to  sea,  at  costs 
varying  from  3s.  8d.  to  5s.  7d.  per  ton  of  actual 
.-olids — that  is,  of  dried  sludge.  Sludge  contained 
usually  from  88  to  92  per  cent  of  water.  After  drying, 
the  solids  contained  about  55  per  cent  of  inorganic 
and  45  per  cent  of  organic  matter.  In  domestic 
sewage  sludge  there  was,  owing  to  the  use  of  soap, 
a  certain  proportion  of  fats  present  in  the  dried  or 
pressed  sludge,  and  it  was  well  to  remember  that 
the  amount  of  soap  used  per  head  was  an  index  of 
the  civilisation  of  a  country.  Pressing  was  expen- 
sive. Too,  lime  had  to  be  added,  and  the  amount 
of  lime,  though  small  in  proportion  to  the  weight  of 
wet  sludge,  was  a  much  larger  amount  when  com- 
pared with  the  actual  weight  of  the  dried  solids,  the 
only  fair  comparison.  Pressed  cake  could  only  be 
sold  in  the  winter  months,  when  it  was  least  objec- 
tionable and  there  was  the  least  urgency  for  its  sale. 
Septic  tank  treatment  only  reduced  the  weight  of 
the  dried  solids  20  per  cent.  As  a  fuel,  sludge  was 
no  good,  being  worth  perhaps  one-third  or  one-fourth 
ich  as  coal.  Attempts  had  been  made  to  re- 
cover the  nitrogen  from  the  sludge  in  the  form  of 
sulphate  of  ammonia,  but  the  process  was  too  costly, 
and  it  was  impossible  to  get  out  all  the  ammonia.  A 
ton  of  sludge   might  produce  J-cwt.   of   sulphate. 

X'one  of  these  methods  offered  a  complete  hygienic 
solution  of  the  question,  and  every  one  of  them  was 
liable  to  cause  a  nuisance.     The  only  way  to  obviate 
the  nuisance   was   not  to  allow  this  filthy   material   to 
accumulate,   and    consequently    it    should    bo   either 
'd    in   an   innocuous   way.    almost   as   soon    as 
it    was    formed,    or    it   should    be    converted     into     an 
OUS     and     completely     sterilised     material.     As. 
however,  sludge  contained  very  valuable  constituents, 
it  would  be  against  all  economic  principles  to  destroy 
it    if   some    means   could    be   found    to   convert   it    into 
marketable  commodities  which  could  be  handled  and 
stored    without    creating    a    nuisance.     Sludge    con- 
tained   nitrogen,    phosphates,    potash,    all     good     for 
plant   food,    yet    -lodge    was    not    a    good     manure, 
onabL     ingredient,  preventing 
the  access  of  air  and  water,  and  rendering  impossible 
the    solution   of   the   valuable   ingredients    by    rain. 
Dr.    Grossmann    then    gave    s    description    of    his 
!  process  as  carried  on  at  the  Oldham  sewage 
works,    and    by    which    an    inodorous    and     si 
manure  of  the  highest  value  and  grease  (which   found 
it.-,  way  into  the  sewers  chiefly  from   soap)   were  re- 
covered, and   although  he  did  not  claim  that  there 


was  any  large  profit  to  be  obtained  by  adopting  his 
process,  there  was  this  great  advantage  that  it  did 
away  with  the  nuisance  of  smells,  flies  and  danger 
to  health,  wherever  it  existed  now,  without  adding 
in  the  least  to  the  expenses  incurred  at  present.  He 
removed  the  grease  and  solids,  and  recovered  valu- 
able manurial  constituents  in  the  shape  of  a  dry 
powder,  portable  and  easily  handled.  The  system 
had  been  working  at  Oldham  some  time,  and  Oldham 
was  a  town  of  some  147,000  inhabitants.  The  sludge 
was  taken  direct  from  the  settling  tanks,  and  was 
settled  in  special  tanks  until  the  percentage  of  solids 
was  raised  from  about  lOto  about  20.  The  next  step  was 
to  dry  the  sludge,  and  for  this  it  was  taken  by  an 
automatic  conveyer  to  the  top  of  the  building,  and 
thence  led  by  shoots  to  six  horizontal  heated  drying 
cylinders.  In  these  were  revolving  screw  conveyers, 
pushing  the  sludge  along  until  it  dropped  into  hop- 
pers in  the  form  of  a  powder.  Each  machine  would 
produce  H  tons  of  dried  sludge  in  twenty -four 
hours,  which  was  equal  to  15  tons  of  the  original 
sludge.  In  the  evaporation  of  the  surplus  watei 
there  was  no  smell.  To  extract  the  grease  which 
still  remained  in  the  dried  sludge,  the  latter  was 
passed  through  another  cylinder  into  which  super- 
heated steam  was  admitted,  along  with  a  continual 
supply  of  sulphuric  acid  in  the  form  of  a  slender 
stream  no  thicker  than  a  knitting  needle.  '  The 
rotating  paddles  and  shaft  which  carried  them  were 
perforated  in  such  a  way  that  the  steam  penetrated 
the  whole  mass  of  dried  sludge  and  absorbed  the 
grease  and  fat.  The  presence  of  acid  was  necessary 
for  this  action.  The  steam  was  finally  led  to  con- 
densers, where  the  grease  separated  out  and  floated 
on  the  surface  of  the  condensed  water.  The  grease 
contained  80  per  cent  of  saponifiable  matter,  and  was 
sold. 

The  dried  powder  had  no  smell,  and  was  sold  as 
ma  in  re,  and  the  best  proof  of  its  value  lay  in  the 
fact  that  repeat  orders  were  received  from  farmers. 
He  did  not  claim  that  large  profits  could  be  made, 
but  if  the  sludge  could  be  got  rid  of  for  nothing  it 
would  be  a  boon  to  the  community  at  large.  Also, 
in  designing  sewage  treatment  works  the  production 
of  sludge  would  not  have  the  same  terrors  if  one 
knew   that   it  could   be   disposed   of   without   cost. 

In  conclusion,  Dr.  Grossmann  referred  to  the  Re- 
port of  the  Royal  Commission  on  Sewage,  and  wel- 
comed the  recommendation  they  were  making  that 
the  water  supply  and  sewage  treatment  should  be 
controlled  by  a  central  board.  Both  water  and 
sewage  were  national  assets;  as  regards  sewage,  we 
were  only  at  the  beginning  of  new  developments.  It 
was  pointed  out  by  Liebig,  as  far  back  as  the  middle 
of  last  century,  that  the  water  carriage  system  was 
the  most  wasteful  one  that  could  be  designed,  as  all 
the  most  valuable  constituents  which  came  from  the 
soil  were  lost  to  it,  but  the  danger  to  health  and  the 
interference  with  the  comfort  of  the  people  caused 
by  the  old  system  were  such  as  to  render  it  impera- 
tive that  a  hygienic  method  of  sewage  purification 
should  be  adopted  regardless  of  expense.  The 
advances  which  had  been  made  in  science  and 
engineering  were  such  that  we  were  now  in  a  posi- 
tion to  consider  whether  it  was  not  possible  to  deal 
with  sewage  on  more  economic  principles  than  had 
been  done  in  the  past.  It  had  been  proved  at  Old- 
ham that,  so  far  as  sewage  sludge  was  concerned,  it 
could  be  done,  and  that  the  valuable  constituent-. 
contained  in  it  might  be  profitably  returned  to  the 
soil  as  manure.  Several  millions  of  pounds  per 
annum  could  thus  be  saved  to  the  country  by  being 
used  again  in  the  shape  of  manure  in  producing 
crops,  and  millions  of  acres  near  towns  which  were 
at  present  unfit  for  cultivation  owing  to  the  want  of 
cheap  manure  would  be  rendered  available  for  agri- 
cultural purposes  and  find  employment  for  many 
thousands  of  people.  It  was  in  this  direction  that 
the  central  board  would  probably  be  of  the  greatest 
assistance,  and  it  was  to  be  hoped  that  it  would 
have  sufficient  powers  and  sufficient,  funds  to  en- 
courage and  support  work  which  was  likely  to  lead 
to  results  of  national  importance  and  benefit  to  the 
community  at  large,  and  which,  at  present,  had  had 
to  be  carried  out  by  individuals  at  great  risk  and 
ruinous  expense. 
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DISCUSSION. 
Mr.  Arthur  Bowes  (Newton-in-Makerfield),  in 
proposing  a  vote  of  thanks  to  Dr.  Grossmann,  said 
that  no  town  in  the  country  had  devoted  more  atten- 
tion to  this  difficult  and  expensive  problem  of  get- 
ting vid  of  sewage  than  Salford.  Dr.  Grossmann  had 
explained  in  a  remarkably  lucid  manner  the  theories 
Oil  which  he  had  worked.  Salford  established  its 
sewage  works  with  a  great  blowing  of  trumpets  in 
1881,  but  in  a  few  years  they  found  themselves  busy 
with  all  sorts  of  systems.  Goodness  knew  what  it 
would  l>e  five,  six.  or  ten  years  hence.  Dr.  Gross- 
mann had  thrown  a  new  light  on  the  problem  with 
bis  theory  thai  sewage  sludge  did  not  allow  of  its 
valuable  constituents— potash,  soda,  and  phosphorus 
— being  utilised  in  the  ordinary  way— namely,  by 
being  dissolved  by  rain,  and  that  the  reason  for  this 
was  because  these  constituents  were  locked  up  in 
grease,  which  must  first  be  got  rid  of.  Theoretically 
Ins  process  was  perfect,  and  practically  it  had  evi- 
dently worked  out  all  right.  The  only  remaining 
poini  was  the  financial  aspect.  If  the  result  of  a 
year  or  two's  working  at  Oldham  showed  that  the 
sludge  could  be  disposed  of,  even  at  a  slight  cost, 
be  had  not  phe  -lightest  doubt  that  Dr.  Grossmann's 
process    would    be    adopted    by    many    communities 

where  at  present,  it  was  tremendously  expensive  to 
get  iid  of  the  sludge  satisfactorily.  One  of  its  chief 
advantages  was  that  there  was  no  need  to  be  par- 
ticular in  limiting  the  amount  of  the  sludge.  There 
was  no  need  to  build  expensive  settling  tanks.  And 
at,  the  same  time  each  community  would  be  pro- 
ducing something  of  value  outside. 

Mr.  J.  T.  Peoce  (Durham)  seconded  the  resolu- 
tion. After  referring  to  the  ingenious  nature  of  the 
machinery  adopted  by  Dr.  Grossmann  for  his  process. 
and  tf>  the  value  of  the  manure  produced,  he  said 
thai  to  his  mind  the  whole  question  of  the  treatment 
of  the  sludge,  as  explained  by  Dr.  Grossmann,  de- 
pended on  whether  by  his  process  he  had  got  rid 
of  that  dreadful  filth  which  choked  up  the  surface 
of  the  land  and  gave  it  a  leather-like  covering.  Was 
the  fatty  matter  changed  in  its  chemical  nature  so 
as  to  avoid  that  ?  Then,  although  the  provision  of 
a  valuable  manure  was  extremely  important,  a 
greater  question  was  whether,  after  its  final  treat- 
ment, the  effluent  was  in  such  a  condition  as  to  be 
delivered  directly  into  rivers  of  pure  water,  and  so 
comply  with  the  various  requirements  of  the  Local 
Government  Board  and  the  various  River  Boards. 

Councillor  E.  Mather,  chairman  of  the  River 
Irwell  Conservancy  Committee  of  the  Salford  Cor- 
poration, said  he  had  seen  the  plant  at  Oldham  in 
operation,  and  there  were  many  things  in  connec- 
tion with  it  that  had  merit  in  themselves.  In  puri- 
fying the  sewage  Dr.  Grossman  had  done  some- 
thing that  would  be  useful  to  all  sewage  managers. 
Tn  connection  with  the  tank  in  which  the  solidifi- 
cation took  place,  he  had  a  method  of  taking  the 
sludge  out  by  means  of  a  screw  continuously  work- 
ing. Moreover,  it  appeared  to  work  without  dis- 
turbing the  sludge,  so  that  there  was  no  nee--:! 
to  run  the  tanks  off  or  to  clean  them.  This  arrange- 
ment extended  to  the  apparatus  which  did  the  diving 
and  automatically  extracted  the  fat.  In  these  pro- 
cesses he  had  shown  managers  of  ordinary  sewage 
works  that  there  were  methods  in  connection  with 
his  treatment  which  would   lie  beneficial  to  them. 

Mr.  Joseph  Corbett,  borough  engineer  of  Salford, 
in  supporting  the  resolution,  gave  an  interesting  and 
amusing  account  of  how  when  he  was  a  boy  in  1831 
his  father  and  a  few  others  experimented  on  the 
same  lines  as  Dr.  Grossmann,  and  carried  on  a  suc- 
cessful business  for  some  years  until  a  tailor  who 
had  advanced  them  money  came  to  the  conclusion 
that  it  was  too  good  an  investment  to  share  with 
others,  got  rid  of  his  expert  partners,  and  in  a  short 
time  ruined  the  whole  concern  and  came  to  grief. 
Mr.  Corbett  mentioned  that,  in  all,  Salford  had  tried 
about  thirty-four  systems  of  sewage  treatment;  and 
referred  to  Colonel  Scott's  process  of  making  cement 
from  sludge,  and  Mr.  Jones's  process  at  Ealing  of 
producing  clinker  out  of  it.  He  believed  that  even- 
tually something  definitely  valuable  would  result 
from  Dr.  Grossmann's  process,  especially  in  the  re- 
covery of  grease.-  At  present  the  trouble  was  what 
was  to  be  done  with  the  grease.  Dr.  Grossmann 
had  mentioned  making  candles  of  it.  In  a  conver- 
sation upon  the  process  the  other  day,  a  suggestion 
was  made  that  it  would  make  very  good  margarine. 
He  was  sure,  however,  that  Dr.  Grossmann  would 
see  that  nothing  harmful  went  out  that  way., 


Dr.  Mellin,  borough  analyst  of  Wigan  and 
county  analyst  of  Cheshire,  added  his  congratu- 
lations to  those  of  the  other  speakers.  Over 
two  years  ago  the  Oldham  Corporation  called 
him  in  to  report  upon  Dr.  Grossmann's  scheme 
generally.  It  was  hardly  fair  to  go  into  the  figures 
given  by  Dr.  Grossmann,  because  they  had  been 
-tated  by  him  on  the  minimum  side.  When  his  own 
investigation  took  place  the  process  was  not  per- 
fected to  the  extent  that  it  was  to-day,  but  lie  could 
fully  confirm  Dr.  Grossmann's  analysis  in  regard 
to  the  grease,  which  to  his  (Dr.  Mellin's)  mind  was 
of  equal  if  not  of  greater  value  than  the  manure. 
His  experience  of  sewage  disposal  in  certain  towns 
convinced  him  of  the  enormous  difficulties  there 
were  in  the  disposal  of  sludge.  He  was  thinking 
especially  of  one  town  where  the  authorities  had  been 
using  for  years  chemical  precipitants  for  the  re- 
moval of  sludge  from  tanks.  They  had  worked  that 
sludge  into  the  surrounding  land  to  such  an  extent 
that  they  could  not  get  any  more  into  it  without 
creating  an  intolerable  nuisance  within  a  radius  of 
3  or  4  miles.  This  was  an  abominable  state  of 
things  and  should  not  be  allowed.  Dr.  Grossmann's 
process  stood  to-day  as  a  record  of  what  could  be 
done.  Other  authorities,  when  placed  as  Oldham 
was  placed,  and  having  no  more  land  on  which  to 
put  their  sludge,  and  no  Ship  Canal  to  take  it  to  the 
sea,  would  have  to  adopt  that  or  some  similar  sys- 
tem. Dr.  Grossmann  had  shown  them  that  it  was 
possible  to  dispose  of  the  sludge,  not  only  to  the 
advantage  of  the  town  that  produced  it,  but  also  to 
the  advantage  of  the  community  in  general;  and  he 
hoped  soon  to  hear  of  other  communities  of  -till 
greater   populations    having    adopted   it. 

At  this  point  the  Chairman  intimated  that  he  had 
to  withdraw  in  order  to  attend  a  committee  meeting, 
and  the  chair  was  taken  by  Mr.  F.  W.  Piatt,  building 
surveyor  of  Salford. 

Councillor  Mather  explained  that  they  could  take 
it  on  trust  that  the  benefits  derived  from  obtaining 
the  grease  and  the  manure  from  the  dry  sludge  were 
such  as  to  satisfy  the  Oldham  Corporation  on  the 
one  hand  and  Dr.  Grossmann  on  the  other;  for  under 
the  arrangement  between  them  Dr.  Grossmann 
bought  the  grease  and  manure  and  resold  to  the 
users  of  them.  It  was  interesting  to  know  that 
already  Dr.  Grossmann  had  had  to  reject  ordi  r-  foi 
thousands  of  tons  of  the  manure. 

Mr.  A.  Herring-Shaw,  lecturer  in  sanitary  engi- 
neering at  the  Manchester  Municipal  School  of 
Technology,  said  there  could  be  no  doubt  that  the 
results  of  Dr.  Grossmann's  work  represented  many 
years  of  patient  toil  and  research  and  experiment. 
One  disadvantage  of  dumping  sludge  into  the  sea 
was  that  the  pathogenic  organisms  in  it  were  liable 
to  affect  shell-fish  in  the  vicinity,  and  so  become 
dangerous  to  the  community.  That  being  so,  he 
thought  it  a  still  greater  disadvantage  to  turn  sewage 
effluents,  without  sterilisation,  into  rivers,  which 
eventually  reached  the  sea.  The  absence  of  patho- 
genic organisms  in  sludge,  as  determined  by  experi- 
ments, was  largely  due  to  the  presence  of  other  and 
beneficent  organisms,  or  organisms  the  life  processes 
of  which  were  opposed  to  those  of  the  pathogenic 
organisms.  The  same  conditions  did  not  obtain  in 
sewage  itself,  and  therefore  he  could  not  see  where 
the  disadvantage  came  in  in  dumping  sludge  into 
the  open  sea  and  still  allowing  many  million  gallons 
of  sewage,  which  undoubtedly  contained  pathogenic- 
organisms,  to  pass  into  the  sea  without  sterilisation. 
One  question  he  would  like  to  ask  regarding  the 
statement  of  the  calorific  value  of  dry  sludge  as  being 
3s.  a  ton.  Was  there  any  comparable  standard,  such 
as  a  certain  type  of  coal  ? 

Mr.  J.  Howard  (Worsley)  stated  that  at  his  works 
the  sludge  was  merely  treated  and  spread  on  the 
land.  In  time  to  come  they  might  become  short  of 
land,  and  then  they  would  have  to  consider  what 
to  do. 

The  Chairman  said  it  had  struck  him  that  the 
manure  produced  by  Dr.  Grossmann's  process  was  per- 
haps lacking  in  nitrogen,  and  contained  somewhat  of 
an  excess  of  phosphate.  Would  he  say  what  were  the 
proportions  of  nitrogen,  phosphate,  and  potash,  and 
how  much  of  the  potash  was  soluble  and  insoluble. 
and  what  the  effect  was  when  combined  with  the 
essence  of  clay  ? 

Mr.  R.  J.  McKenn  (Heywood)  asked  at  what  tem- 
perature the  furnace  into  which  the  sludge  was  de- 
posited was  heated.  At  the  Heywood  sewage  works 
they  had  a  set  of  destructors,  and  as  the  commercial 
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point  of  view  was  the  one  first  inquired  into  by  cor- 
porations when  new  schemes  were  brought  forward, 
he  would  be  glad  to  know  whether  the  temperature 
generated  by  the  burning  of  the  refuse  could  be 
used  in  any  way  to  evaporate  the  sludge.  If  so,  such 
an  element  of  economy  would  be  greatly  in  favour 
of  Dr.  Grossmann's  scheme.  Further,  it  would  be 
interesting  to  know  the  relative  cost  of  Dr.  Gross- 
mann's plant  with  a  plant  of  sludge  presses — quite 
apart  from  the  after-disposal  of  the  sludge ;  and 
also  the  cost  of  maintenance  as  compared  with  that 
of  presses.  Unfortunately,  to-day  men  of  the  type 
of  Dr.  Grossmann  were  generally  regarded  as  icono- 
clasts. We  were  too  conservative,  and  inclined  to 
think  that  what  was  good  enough  for  our  fathers 
was  good  enough  for  ourselves.  Rates  were  advanc- 
ing, and  so  was  the  cost  of  materials.  If,  in  such 
circumstances,  corporations  could  not  see  their  way 
clear  to  adopt  experimental  methods,  would  it  not 
be  wise  for  the  Government  to  make  grants  for  the 
purpose  ?  After  all,  the  country  was  made  up  of  a 
combination  of  communities,  and  what  was  good  for 
one  might  be  good  for  others. 

Dr.  Geossmann,  replying  to  the  discussion,  said 
that,  in  his  opinion,  the  particular  trouble  expe- 
rienced by  Mr.  Pegge  in  getting  rid  of  the  humus 
was  partly  due  to  the  fact  that  there  was  not  suffi- 
cient "settled  out"  to  start  with.  Sewage  managers 
were  often  afraid  of  adding  more  precipitants  to  the 
sewage  because  it  meant  that  they  would  have  a 
larger  amount  of  sludge  to  deal  with,  and  thus  incur 
more  expense  and  trouble.  What  was  called  humus, 
and  went  by  the  fancy  name  of  "colloidal  sub- 
stances," was  nothing  else  but  an  amount  of  soap 
in  solution  which  went  away  with  the  effluent.  If 
this  could  be  got  rid  of  by  suitable  precipitation  there 
would  be  far  less  trouble  in  dealing  afterwards  with 
the  effluent,  and  the  purification  of  the  sewage  would 
become  more  perfect  and  much  easier  to  deal  with 
than  at  present.  One  of  the  great  advantages  of  the 
method  he  had  introduced  in  Oldham  was  that  it 
would  enable  them  ultimately  to  use  precipitants 
of  a  suitable  nature  more  freely,  because  these  pre- 
cipitants would  precipitate  nitrogenous  matter  at 
present  lost,  and  also  an  amount  of  soap  which  was 
now  lost.  And  as  the  fatty  matter  was  very  valu- 
able it  would  easily  pay  for  the  extra  amount  of 
precipitant  which  had  to  be  used.  The  process 
would  thus  not  only  be  beneficial  in  the  hygienic 
and  rational  disposal  of  the  sludge,  but  ultimately, 
too,  it  would  help  in  the  purification  of  the  sewage 
itself.  There  was  so  great  a  demand  for  fats  of  the 
hard  nature  of  that  produced  at  the  Oldham  works 
that  there  was  no  fear  of  their  being  used  for  any 
purpose  which  anyone  could  object  to.  Such  enor- 
mous quantities  were  now  used  for  special  lubricat- 
ing purposes  that  the  demand  for  hard  grease  was 
much  greater  than  the  supply.  If  every  town  in 
this  country  were  to  adopt  his  process  he  could  still 
easily  sell  the  whole  of  the  grease  recovered  without 
going  outside  his  office.  For  the  manure,  also, 
the  demand  was  so  great  that,  although  work  had 
gone  on  night  and  day  for  five  months  without  a 
stoppage,  he  had  not  yet  been  able  to  stock.  In 
fact,  he  had  had  to  stop  his  agents  from  taking 
more  orders.  The  shipping  inquiries  were  such  that 
he  could  easily  dispose  of  10,000  to  20,000  tons  a  year 
where  he  could  only  produce  3,000  tons.  Mr.  Herring- 
Shaw  had  raised  some  questions  which  were  difficult 
to  answer.  The  danger  of  pathogenic  germs  going 
into  the  sea  from  sewage  was  being  especially  closely 
studied  in  America,  and  probably  we  should  hear 
something  as  a  result.  The  calorific  value  of  the 
sludge  could  be  easily  ascertained  by  experiment, 
ft  was  about  one-third  the  value  of  coal,  so  that  if 
coal  were  9s.  or  10s.  a  ton,  the  value  of  the  sludge 
would  be  3s.  or  a  little  more  per  ton.  Mr.  Howard 
was  in  a  very  fortunate  position  regarding  sewage, 
and  ill  he  could  hope  was  that  he  would  soon  be 
short  of  land.  Mr.  Piatt  wished  to  know  how  much 
nitrogen  and  phosphates  and  potash  there  was.  The 
nitrogen  was  equal  to  2  per  cent  of  ammonia  as  it 
came  out  of  the  machinery,  there  was  about  3  to  5 
per  cent  of  phosphates  of  lime,  and  about  l\  per 
cent  of  potash  salts.  Of  course,  the  best  manure 
was  that  which  supplied  to  the  plants  all  the  food 
they  required  in  the  proper  proportion.  This  manure 
was  somewhat  short  in  potash  and  phosphates,  and 
therefore  in  bringing  out  a  concentrated  manure  one 
had  to  mix  these  ingredients  in  it  in  such  propor- 
tions as  were  necessary  for  the  particular  crop  for 
which  the  manure  was  intended.    One  great  advan- 


tage of  such  manure  was  the  quantity  of  organic 
matter  it  contained,  and  which  was  itself  beneficial 
to  the  soil,  and  helped  to  spread  the  ingredients 
mentioned  over  a  large  surface,  so  that  they  became 
more  accessible  to  the  plants.  Mr.  McKenn  wished 
to  know  the  temperature  of  the  dryer.  It  could 
never  be  much  more  than  212  deg.  No  decomposition 
took  place.  Part  of  the  merit  of  the  dryer  was  that 
it  was  so  constructed  that,  although  he  had  a  very 
high  temperature  outside,  there  was  no  decomposi- 
tion inside  the  dryer.  Of  course,  the  cost  of  press- 
ing plant  as  compared  with  the  cost  of  his  was 
much  in  favour  of  the  pressing  plant;  but  when  it 
was  remembered  that  pressed  sludge  was  only  the 
beginning  of  the  nuisance,  whereas  the  working  of 
it  up  into  manure  and  grease  was  the  end  of  the 
nuisance,  the  two  could  hardly  be  compared.  With 
regard  to  the  maintenance  or  working  expenses 
of  the  plant,  that  also  could  not  be  compared,  be- 
cause in  the  one  case  the  sludge  was  still  left, 
whereas  in  the  other  it  was  done  with.  But  if  it 
cost  £1,000  a  year  to  produce  the  pressed  sludge,  he 
undertook,  in  a  general  way,  that  it  should  not  cost 
more  than  £1,000  a  year  to  get  rid  of  it  altogether  by 
turning  it  into  manure.  At  Oldham  he  was  really 
working  under  unfavourable  conditions.  A  pretty 
stiff  price  had  to  be  paid  for  coal,  and  that  was  a 
serious  item  in  the  drying  of  the  sludge.  Wherever 
there  was  a  destructor,  the  destructor  could  be  used, 
and  the  work  would  be  done  at  a  considerably  re- 
duced price.  During  the  last  twenty  or  thirty  years 
there  had  been  many  wonderful  inventions.  The 
question  of  haulage  had  altogether  changed  since 
motor  haulage  had  come  to  the  front.  One  matter 
for  future  consideration  was  whether  it  would  not 
be  cheaper,  by  using  motor  haulage,  to  raise  destruc- 
tors on  sewage  works.  If  that  were  done  there  would 
be  a  saving  in  fuel  and  a  profit  to  the  sewage  works. 
Another  invention  which  might  greatly  affect  and 
benefit  sewage  works  was  the  new  manner  of  pump- 
ing, as  exemplified  in  the  Humphreys  pump;  for, 
if  the  cost  of  pumping  became  much  reduced,  the 
work  of  the  sewage  engineer  would  be  rendered  far 
easier  in  the  future. 

The    resolution    was    adopted    with    hearty    accla- 
mation. 


Bridge  Building — Students,  young  engineers,  and 
surveyors  will  find  much  useful  information  in  "  Pre- 
liminary Studies  in  Bridge  Building,"  by  Reginald 
Ryves,  Assoc. m.inst.c.e.  (London:  St.  Bride's  Press, 
Limited,  24  Bride-lane,  E.G.  Price  2s.  nett.)  The 
book  is  described  as  the  "  first  of  a  series  of  small 
volumes,  each  complete  in  itself,  dealing  with  the 
design  of  ordinary  highway  bridges  of  moderate  span." 
Though  highway  bridges  alone  are  referred  to,  the 
matter  contained  in  this  volume  is  largely  applicable 
to  railway  bridges,  aqueducts,  and  similar  engineering 
undertakings.  The  five  primary  types  of  bridges  are 
described,  and  the  conditions  determining  the  best 
site  for  each  of  the  three  types  of  streams  are  discussed 
in  detail;  while  in  connection  with  wandering  streams 
various  modes  of  designing  abutments  or  approach 
spans  are  dealt  with.  Improvements  of  fords  and  the 
effect  of  eccentric  loading  of  vehicles  on  the  girder 
loads  are  among  the  numerous  other  items  touched 
on. — Scotsman. 

Tarring  Operations:  Practical  Hints  to  Roadmen.— 

A  leaflet  entitled  "  Notes  upon  Tar  Treatment  of 
Road  Surfaces,"  giving  the  elementary  principles  in 
road-tarring  work,  has  been  issued  by  the  Roads 
Improvement  Association.  It  has  been  prepared  for 
the  information  and  guidance  of  men  actually  en- 
gaged in  tarring  work  on  the  road,  who  do  not  usually 
have  access  to  the  various  comprehensive  technical 
publications  upon  this  subject.  The  unsatisfactory 
results  from  the  tar  treatment  of  roads  often  com- 
plained of  by  road  users  have  been  traced  in 
many  cases  to  be  due  to  the  non-observance 
of  the  elementary  principles  in  this  work. 
The  leaflet  deals  with  (1)  the  suitability  of  a 
road  for  tar  treatment,  (2)  the  preparation  of  the 
surface.  (3)  the  type  of  tar  to  be  used,  and  (4)  the 
application  of  tar  to  the  road,  and  its  subsequent 
gritting.  Notes  upon  the  removal  of  tar  splashes 
from  clothing,  paintwork,  animals,  &c,  complete  the 
leaflet.  The  secretary  to  the  Roads  Improvement 
Association  (Mr.  Wallace  E.  Riche,  15  Dartmouth- 
treet,  Westminster,  London,  S.W.)  will  be  glad  to 
supply  copies  on  request  at  the  price  of  2d.  each, 
post,  free. 
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FLUXPHALTE"  ON   ESSEX  ROADS. 


'I 'lie    road    Illustrated  herewith  is  a  2-mile   stretch 
mi  the  London  side  of  Epping  Town,  which  has  been 


roads  in  other  parts  of  Mr.  Sheldon's  territory,  ano 
at  Romford,  Essex;  5,000  super,  yds.  on  the  main 
n.ad  from  Romford  to  the  Chelmsford  road  have  also 
been  treated  with  "Fluxphalte."  This  road  was  in 
a    very    had    state  and  greatly    in   need   of  repair,   and 


Laying    "  Fluxphaltb  "    at   Epping. 


sprayed  with  "Fluxphalte"  under  the  supervision 
of  Mr.  Percy  .J.  Sheldon,  county  surveyor  of  Essex. 
The  road,  which  was  treated  during  the  last,  week  , in 
May,  was  first  swept  by  a  horse-machine  broom,  and 
a  spraying  machine  drawn  by  a  small  traction  engine 
rapidly  laid  the  "Fluxphalte"  on  the  road.  This 
was  followed  by  a  liberal  sprinkling  of  gravel,  after 
which    the    completed    portion    was    thrown    open    to 


on  inspection  it  will  he  acknowledged  that  "Flux- 
phalte "  has  practically  made  it  a  new  road,  it  was 
laid  4  yds.  to  the  gallon,  and  heavily  coated  with 
J-in.  granite  chippings. 


London  Park  Gardens. —  An  Old  English  garden 
which  has  just  been  completed  at  Battersea  Park  is 
now     open     to     the     public.     There     are     already     Old 


The  Completed  Road. 


traffic.     The  resultant  road  is  not  only  dustless,  but 
has    a   durable,    wear-resisting    surface,    non-slippery 
and  silent. 
"  Fluxphalte "   is  being   used   on   several   miles   of 


English  gardens  at  four  other  parks  maintained  by 
the  London  County  Council  — namely,  Broekwell 
Park,  Golder's  Hill,  Peckham  Rye  Park,  and  Ravens- 
court  Park. 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


nl     Mr.   R.   J.   Thomas.   M.INST.C.E., 
County   Surveyor,   Buckinghamshire. 


ROCHDALE    MEETINC. 
A   meeting  of  the  institution  is  to  be   held  in  the 
North-Western  District  at  the  Town  Hall,  "Rochdale, 
to-morrow  (Saturday). 

Programme. 
11    a.m.— Reception    in    the    council    chamber  (main 
entrance  of  town  hall)  by  his  Worship  the 
Mayor.  Alderman  W.  Cunliffe,  .t.p. 

Paper  by  Mr.  S.  S.  Piatt,  m.inst.c.e., 
borough  surveyor,  "On  Some  of  the  More 
Recent  Municipal  Works  of  Rochdale," 
which   will   he  taken  as  read. 

Drawings  and  progress  photographs  will 
be  exhibited  in  adjoining  rooms,  showing 
the  works  described  and  intended  to  be 
inspected. 

Inspect  the  town  hall  (described  fully   in 
Vol.  xxiii.  of  "Proceedings"  of  institution). 
Inspect      tramway      centre,      formed      by 
covering  the  river  in    Eerro-concrete. 
12.30  p.m.— Luncheon   (tickets  3s.    each). 
1.30  p.m.— Proceed  in   brakes  (Is.  Od.  each)  lo   inspect 
the    following    works— viz.,    Falinge    Park, 
branch   police   station,   tramway   depot  and 
offices,  ferro-concrete  bridges,  Mellor-street, 
sewage    disposal    works   extension    at   Roch 
Mills  (including  new  screening  and   raking 
arrangements,      electrical     pumping     plant, 
percolating    filters,    &c). 
4  p.m.  (about).— Afternoon  tea  at  Roch  Mills  House, 
kindly  provided  by  the  Paving  and   Sewer- 
ing Committee. 

Arrangements  will  be  made  for  a  brake, 
if  required,  to  leave  Roch  Mills  for  the 
Rochdale    Station    about    4.30    p.m. 

A.  W.  Bradley,  m.inst.c.e., 

Hon.  District  Secretary. 
Borough  Surveyor, 

St.   Helens,   Lanes. 

ANNUAL  CENERAL  MEETING    AND  TOWN  PLANNINC 
CONFERENCE,    CREAT    YARMOUTH. 

{.July   16th— 19th.) 

Wednesday.  July  Kit  h  .  —  Morning  :  General  business 
of  the  institution;  presidential  address  and  presenta- 
tion of  premiums;  adjournment  for  lunch.  Afternoon: 
Conference  on  Housing  and  Town  Planning  Act. 

Thursday,  July  17th.— Morning :  (a)  Papers  on  road 
matter,-;  (J)  conference  (continued);  adjournment  for 
lunch,  given  by  mayor  and  corporation  to  members 
of  the  institution  and  delegates  to  the  conference. 
Afternoon:  (a)  Papers  on  road  matters  (continued); 
(b)  conference  continued  and  concluded.  Evening: 
Annual  Dinner. 

Friday,  July  lsth.  —  Morning :  Papers  on  road 
matters  and  subjects  of  general  interest.  Afternoon: 
Trip  to  waterworks  at  Ormesby  Broad. 

Saturday,  July  19th. — Morning  and  afternoon:  Trip 
by  rail  and  steam  launches  over  some  of  the  rivers 
and   broads  of  Norfolk. 

The  following  is  a  preliminary  list  of  the  papers 
to  be  read  and  discussed  at  the  Town  Planning  Con 
ference :  — 

"Town  Design  in  Practice,"  by  J.  E.  Wilkes,  town 
planning  engineer,   Dunfermline. 

Legal  A  pects  "i  Town  Planning,"  by  J.  L.  .lack, 
town  clerk-,  Dunfermline. 

I)    cription  "t   Birmingham  Schemes,"  by  II.   E. 
Stilgoe,  city  engineer,   Birmingham. 

"  Early  Examples  of  Town  Planning  in  the  City  of 
Edinburgh"  by  A.  H.  Campbell,  city  engineer,  Edin- 
burgh. 

"Cities  Beautiful  by  the  Sea,"  by  J.  S.  Bfcodie 
borough  engineer,  Blackpool. 

"The  Small  Dwellings  Acquisition  Act,  1809,"  by 
J.  L.  Redfern,  borough  engineer,  Gillingham. 

'  Tin-  Housing  Question  and  its  Solution."  by  Reg. 
Brown,  BUT  fey  or  to  the  urban  district  council,  Sou  thai  I. 

"  Factors  Causing  Bad  Housing,"  by  G.  B.  Hartfree, 
eyor  to  the  urban  district  council,  Alton. 


"  Description  of  Town  Planning  Schemes  and 
Housing  in  Sheffield,"  by  C.  F.  Wike,  city  surveyor, 
Sheffield. 

"  A  Description  of  the  Ruislip-Northwood  Town 
Planning  Scheme,"  by  W.  Louis  Carr,  surveyor  to  the 
urban  district  council,  Ruislip-Northwood. 

The  delegates  to  the  conference  will  be  welcomed 
by  the  mayor  and  corporation  of  Great  Yarmouth, 
and  entertained  to  luncheon  by  kind  invitation  of  the 
mayor  and  corporation. 

An  important  exhibition  of  plans  of  town  planning 
schemes,  kindly  lent  by  authorities  in  various  parts 
of  the  kingdom,  will  be  available  during  the  meeting. 

LEEK    MEETINC. 

A  meeting  of  the  institution  in  the  West-Midland 
District  will  be  held  at  Leek  on  July  5th  (Saturday). 

Thomas  Cole, 
92  Victoria-street,  S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


President— Mr.    Frank   Latham,    m.inst.c.e.i.,    f.s.e., 
Borough   Engineer   and   Surveyor,  Penzance. 


A  meeting  of  the  North-Western  District  of  the  in 
stitution  will  be  held  at  Wellington  (Salop)  on 
Saturday,  June  21st. 

Programme. 
1.30  p.m.— Meet  at  Council   Chamber,   Walker-street, 
Wellington. 

2  p.m. — Inspect    fire    station,   public    baths,  library, 

market,   gasworks,   water  pumping   station, 
Cottage   Hospital  and   recreation   ground. 

3  p.m. — Drive  to  sewage  disposal  works,  impounding 

reservoir  and  water  filtration  works  at  the 
famous  Wrekin.  Brake  tickets,  2s.  6d.  per 
head. 
G  p.m. — Members  and  friends  will  be  entertained  to 
tea  by  John  Bayley,  Esq.,  c.c,  principal  of 
Wellington   College,  at  the  college. 

J.  W.  Gleave, 

Hon.  District  Secretary. 

COUNCIL    MEETINCS. 

The  following  council  meetings  have  been  arranged: 
June  25th,  London;  July  30th,  London. 

B.  Wyand, 

Secretary. 
39  Victoria-street,  S.W. 
May  1,  1913. 


ROYAL  SANITARY  INSTITUTE. 


ANNUAL    C0NCRESS    AND    EXHIBITION,     EXETER. 

The  annual  congress  of  the  Royal  Sanitary  Insti- 
tute will  be  held  at  Exeter  from  July  7th — 12th  next, 
under  the  presidency  of  Earl  Fortescue,  k.c.b.,  Lord- 
Lieutenant  of  Devonshire.  The  order  of  proceedings 
will  be  found  set  out  in  our  issue  of  May  23rd. 

E.   White  Wallis, 

Secretary. 


APPOINTMENTS  VACANT. 

Official  and  similar  advertisements  received  up  to  4,30  p.m.  on 
Thursdays  vv.ll  be  Inserted  In  the  following:  day's  Issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
•  halt  reach  Tae  Scsvktok  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Holborn), 
subject  to  later  confirmation  by  letter. 


SURVEYOR.    Ji 14th.-    South    Crosland    Urban 

District  Council.  30s.  per  week  as  surveyor,  and 
y.'.'M  per.  annum  as  inspector  of  nuisances.;— Mr.  A. 
J.   Slocombe,  clerk,  Town   Hall,  Huddersfield. 

ASSISTANT  INSPECTOR  OF  NUISANCES.— June 
Hth.— Shipley  Urban  District  Council.  £80  per 
annum. — Mr.   I.    Lindon,   clerk. 

BUILDING  INSPECTOB.— June  14th.— Corporation 
of  Stafford.  45s.  a  we.ek.— Mr.  W.  Plant,  borough 
engineer. 

SANITARY  INSPECTOR.-.June  IGth.— Gellygaer 
Urban  District  Council.  £120  per  annum.— -Mr. 
Prank  T.  James,  clerk,  Council  Offices,  Hengoed. 
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SEWAGE  WORKS  ATTENDANT.— June  16th.— 
Billericay  Rural  District  Council.  £1  5s.  per  week. 
—Mr.  ('.  E.  Lewis,  clerk.  New-road,   Brentwood. 

QUANTITY  SURVEYOR  .—June  17th.— To  act  in 
the  Swansea  borough  architect's  department.  £250 
per  annum.— Mr.   H.  Lang  Coath,  town  clerk. 

CLERK  OF  WORKS.— June  18th.— Corporati 

Bradford.     £2  5s.   per   week.— City  Architect. 

BOROUGH  SURVEYOR.  June  21st.— Banbury 
Town  Council.  £250  £350.  Mr.  A.  Stockton,  town 
clerk. 

SURVEYOR.  June  21st,  Barrowford  Urban  Dis- 
trict Council.  £145  £175.— Mr.  A.  T.  Chandler, 
clerk. 

TEMPORARY  ASSISTANT.— June  23rd.  Horburj 
Urban  District  Council.  30s.  per  week.  Mr.  W. 
Sugars,  engineer   and   surveyor. 

ACCOUNTANT  CLERKS  (Engineer'.,  and  Sur- 
veyor's Department).— June  23rd. — Beckenham  Urban 
District  Council.  First-class  clerk,  £165-  £200; 
third-class  clerk,   £75     £115.  -Mr.    I1'.   Stevens,  clerk. 

CLERK  OF  WORKS.— June  23rd.— Carnarvonshire 

Joint  Standing  Committee.    £2  10s.   per   week. — Mr. 
A.   Bodvel-Roberts,  clerk  of  the  peace,   Carnarvon. 

SANITARY  INSPECTOR.— June  26th.— Islington 
Borough  Conned.  £148  per  annum.  Mr.  W.  F. 
Dewey,  town  clerk. 

SEWAGE  OUTFALL  WORKS  S4ANAGER.  June 
28th.— Willenhall  Urban  District  Council.  £100  per 
annum  with  house  and  light.— Mr.  Rowland  Tildes- 
ley,  clerk. 

ASSISTANT      ENGINEER     AND     SURVEYOR. - 
June  30th. — Corporation   of  Chelmsford.     £150     £180 

Mr.  P.  T.  Harrison,  borough  engineer  and  sur- 
\  e\  or. 

ASSISTANT  VALUER  AND  SURVEYOR.-  June 
30th— Calcutta  Improvement  Trust.  600--800  rupees 
per  month. — Mr.  C.  11.  Bompas,  chairman,  5  Clive- 
street,  Calcutta. 

CITY  SURVEYORS  DEPUTY  (ENGINEERING 
DEPARTMENT).  -June  S)th.-Corporation  ol  Man- 
chester. £750  per  annum.— City  Surveyor,  Town 
Hall. 

CITY  SURVEYOR'S  DEPUTY  (SURVEYINO 
DEPARTMENT).— June  30th.— Corporation  of  Man- 
chester. £7f>0  per  annum. — City  Surveyor,  Town 
Hall. 

TECHNICAL  (SANITARY)  INSPECTOR.- October 
1st. — Municipality  of  Alexandria.— The  Director- 
General  of  the  Municipality. 

ASSISTANT  SECRETARY".— For  the  Road  Board. 
L500  a  year.— The  Road  Board,  28  Broadway,  West- 
minster. 

ASSISTANT  ENGINEERS.— Ceylon  Public  Works 
Department.  £300— £350. — Messrs.  Gregory,  Eyles  & 
Waring,  12  Dean's-yard,  Westminster,  SAY.  Quote 
M/6,106   on   letter   of   application. 

ASSISTANT  ENGINEERS.— Gold  Coast  Govern- 
ment' railway  extension.  £350,  and  field  allowance 
£90.— Crown  Agents  for  the  Colonies.  Whitehall- 
gardens,  London,  S.W.  Quote  M/6,090  on  left-hand 
top  corner  of  application. 

SURVEYOR'S  TEMPORARY  CLERK.— Grimsby 
Rural  District  Council.— Mr.  A.  Hobson,  surveyor. 
Council  Offices,  Grimsby. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  Co  4,30  p.m.  on 
Thursdays  w  II  be  inserted  In  the  following;  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  lint  of  summaries.  Such  adoertisements 
may,  in  cases  of  emergency  only,  be  telephoned  (No.  1359  Kolborn), 
subject  to  later  conjirma/wn  by  Utter. 


NEWCASTLE-UPON-TYNE.— June  19th.— Designs 
for  laying  out  a  portion  of  the  Walker  estate,  for  the 
corporation.  Premiums,  £50,  £30  and  £20. — The 
Town  Clerk. 

LIVERPOOL.— July  24th.— Designs  for  a  sana- 
torium of  250  beds.  Premiums,  150,  100  and  50  guineas. 
— Mr.  Edward  R.  Pickmere,  town  clerk. 

CHEPPING  WYCOMBE.— September  1st.— Designs 
for  town-planning  the  borough  and  an  area  imme- 
diately adjoining.  Premiums,  £25,  £10  and  £5.— 
Mr.  T.  J.  Rushbrooke,  borough  surveyor,  High 
Wycombe. 


MUNICIPAL  CONTRACTS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  w.ll  be  inserted  In  the  following  day's  issue,  Out  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  Tus  Sccveyoe  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  meekly  list  of  summaries.  Such  advertisements 
may,  in  oases  of  emergency  only,  be  telephoned  (No.  1359  Holborn), 
subject  to  later  confirmation  by  letter. 


Buildings. 

NEWTON  ABBOT.  June  14th.— For  lb.-  recon- 
struction of  Penn  Inn  Bridge,  for  the  urban  district 
council.— Mr.   Coleridge   D.    White,   surveyor. 

WALLASEY. -June  14th.— For  the  erection  of  a 
pavilion,  for  the  corporation.  Mr.  \V.  If.  Travers, 
borough  engineer  and  surveyor. 

NORTH  RIDING.  June  14th.— For  the  erection 
of  a  police  station,  for  the  standing  Joint  Committee. 

Mr.  W.  ('.  Trevor,  clerk,  County  Hall,  Northaller- 
ton. 

HOLLAND  (Lines).-  June  Nth.— For  the  erection 
of  a  school,  for  the  count}  council.— Mr.  E.  J.  A. 
Christie,   county   architect,    Market-place,    Boston. 

WEDNESBURY.- June  14th.— For  works  ami  reno- 
vations at  town  hall,  for  the  corporal  ion.— Mr.  E.  M. 
Scott,   borough   surveyor. 

MILFORD  d'o.  Donegal).  Juno  14th.  — For  the 
erection  of  forty-nine  labourers.'  cottages,  for  the 
rural   district  council.-    Mr.   S.   Walters,   clerk. 

EDINBURGH.— June  16th.— For  alterations  at. 
public  schools,  for  the  School  Board.— Mr.  J.  A. 
Carfrae,  architect,  :s  Queen-street. 

STOURBRIDGE.— June  Kith.— For  the  erection  of 
.\  Eerro-concrete  bridge,  for  the  urban  district  council. 
—Mr.  F.   Woodward,  surveyor. 

DOVER.     June   16th.     For   the   erection   of  a    public 

convenience,  for  the  corporation  —Mr.  W.  O.  Hawke, 

borough   engineer. 

SHEFFIELD.    June  [6th.— For  the  building  of  an 

infants'   scl I,    lor   Hie  Education   Committee. — City 

Architect . 

WEST  RIDING.— June  16th.— For  erecting  new 
constabulary  headquarters',  for  the  Standing  Com- 
mittee.— Mr.  Percy  O.  Platts,  acting  West  Riding 
architect,  County   Hall,    Wakefield. 

SUTHERLAND.— June  17th.— For  the  construction 
of  new  waterworks  for  Brora,  for  the  county  council. 
— Mr.  A.  Argo,  county  clerk,  County  Offices, 
Golspie. 

MANCHESTER.— June  18th.— For  the  extension  of 
the  School  of  Art,  for  the  coiporation. — Accountant. 
Education   Offices,   Deansgate. 

WILTS.— June  18th.— For  repairs  to  a  school,  for 
the   county  council.— County    Surveyor,    Trowbridge. 

\o  11  ALEE  (Ireland).— June  18th.— For  the  erec- 
tion of  fifteen  labourers'  cottages,  for  the  rural  dis- 
trict council.-  .Mr.  G.  Sands,  architect,  Courl  House, 
Lisburn. 

BLACKPOOL.  June  18th.— For  the  erection  of 
storerooms,   tor   the   corporation.— Mr.   J.   S.   Brodie, 

borough    engineer. 

BURNHAM  (Essex).-  June  19th— July  9th.— For 
the  election  of  cookery  and  handicraft  centre,  for 
the  Education  Committee.— Air.  F.  Whitmore,  county 
architect,   Chelmsford. 

CHELMSFORD.— June  19th.— For  the  erection  of 
an  engine-house,  steel  water  towers,  tanks,  and  lay- 
ing water  mains  and  valves,  for  the  rural  district 
council. — Mr.  James   Dewhirst,  engineer. 

HEBDEN  BRIDGE.— June  19th.— For  the  erection 
of  new  stables,  for  the  urban  district  council.— Mr. 
T.  Waddingham,  engineer  and  surveyor. 

LANCASHIRE— June  20th.  For  the  erection  of  a 
school,  for  the  Education  Committee.— Mr.  H.  Lit  Her 
architect,  16  Ribblesdale-place,  Preston. 

RHONDDA.— June  20th.— For  the  erection  of  a 
school,  for  the  urban  district  council.— Air.  J.  Rees, 
architect,  Hillside  Cottage,  Pentre. 

HAMPSHIRE.— June  20th— July  17th.— For  the 
building  of  a  new  asylum,  for  the  Joint  Visiting 
Committee.-  Mr.  II.  Barber,  clerk,  The  Castle.  Win- 
chester. 

NORTHUMBERLAND.— June     20th.— For 

tions  to  a  council  school,  for  the  Education  Com- 
mittee.— Mr.  C.  Williams,  secretary,  The  Moothall, 
Newcastle-on-Tyne. 
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HARROW-ON-THE-HILL.— June  21st.— For  the 
erection  of  two  cottages,  stables,  and  stores,  and 
additions  to  hospital,  for  the  urban  district  council. 

—  Mr.  J.  P.  Bennett.-,  engineer  and  surveyor. 

WEST  RIDING.-  June  23rd.— For  the  widening  (in 
masonry)  of  Cottingley  Bridge,  tor  the  Highways 
Committee.— Mr.  F.  (!.  Carpenter,  West  hiding  sur- 
veyor,  County    Hall.    Wakefield. 


il. 


C. 


TOTTENHAM.  June  23rd.— For  redecoration 
schools,  for  the  Education  Committee.  Mr.  W. 
Prescott,    surveyor. 

CARLISLE. -June  23rd.  For  the  extension  of  i 
tricity  buildings,  for  the  corporation. — Mr.  II. 
Marks,  city  engineer. 

SWINDON.  June  23rd.— For  the  erection  of  a 
cemetery  chapel,  tor  the  corporation.  -Mr.  H.  J. 
Hamp,    borough    surveyor. 

WEST  RIDING.— June  23rd.— For  the  widening,  in 
masonry,  oi  a  bridge,  lor  the  Highways  Committee. 
— Mr.  F.  G.  Carjie  n  Wesl  [tiding  surveyor,  Countj 
Hall,    Wakefield. 

READING.    June    23rd.— For    the    building    of    a 

luirage    died    and    constructs f    roadway     at    the 

market,  tor  the  corporation.— Borough  Engineer. 

SOUTHAMPTON.  June  23rd.— For  reconstructing 
a  warehouse,  fm  the  Harbour  Board.  Mr.  .1.  E. 
I'a i Ithorpe,  clerk.  Tow  n  Quay. 

CARDIGAN.  June  23rd.-  for  the  construction 
and  extension  of  waterworks,  consisting  of  mains, 
valves,  hydrants,  and  supplemental  reservoir,  foi 
the  corporation.     Mr.   I).  Morgan  Jones,  town  clerk 

HINCKLEY.     I -:;id.       For     building     twelve 

workmen's  dwellings,   Foi    the   urban  district    conned. 
-    Mr.   E.   II.  Crump,  engineer  and  surveyor. 

IIOKA'SKY.-  June  23rd.— For  the  erection  oi  a 
fire  station,  lor  the  corporation.— Mr.  E.  .1.  Love- 
grove,   borough  engineer. 

WEST  SUSSEX.— June  23rd.— For  the  erection  of 
an  infants'  school,  foi-  the  Joint  Education  Com- 
mittee.— Mr.  II  Ik  Roberts,  county  education  archi- 
tect,   Thurlow    Hon  <•.    High-street,    Worthing. 

LEWISHAM.  June  24th.— For  covering  the  floors 
of  the  council  chamber  and  committee  rooms  with 
parquetry  flooring,  for  the  borough  council.-  The 
Survej  or. 

ABERDARE.— June  34th.— For  the  erection  oi  a 
domestic  subjects  centre,  tor  the  Education  Com- 
mittee.    Mr.      .1.     I,.     Smith,     architect,     7     Victorin- 

PARNHAM.— June  24ih.    Foi    the  election    of   live 

cottage-,    lor    the    urban    district    council,     'the    Sur- 
veyor. 

WALTHAMSTOV       I  one  25th.     for  the  erecl  I 

a  tnoei    ulosk    pavilion,   tor  the  urban  district   conn- 
ed.    Mr.  ('..   W.   Holmes,  engineer. 

LEWES,  .lure  25th.  —  For  building  municipal 
offices,  lor  the  corporation. — Mr.  Rowland  II.  Halls. 
architect,    Seveirg    Buildings,    Lewes. 

FARNWORTH.    June    25th.     for    tin 
ii    fire    station,    for    t  lie    urban    di d 

\\  .   T-  id,  <ley,   clerk. 

THW  VRK.    .lime    25th.     for   the 

icity    sta!  ion.     lor     the      borou 

I!' irough    Eng  neer. 

HERTS      Inn"    27th.     For    the    construction    of    a 
'  mtj   council.     Mr.  Urban  A.  Smith 
Hatfii 

HERTFORDSHIRE.    J 27th      Foi  tie    con  tru< 

tion   of  a  new   bridge   over  the  Storl    Navigation   at 

Stortford,    lor    the    county    council.  \u 

A.  Smith,  county  surveyor,   Hate,     i 

HERTFORDSHIRE.    June  27th.— For  the  construc- 

the  Stort  Navigation  at  Saw- 

orth,   for  the  county  council.     Mr.    Urban    \. 
Smith,  county  sui  veyor,   Hatfi  sld. 

-  i'  I  HAMPTON.  June  30th.-  For  the  construc- 
tion or  Great   Town   Bridge,   Whitchurch,  consisting 

o)   lour  small   I, rick  arches  with  coi •    abutments 

ion  of  I  mile  of  surfaci  -watei 
and    the    construction     of    -!io,i     lengths    of 
surface-watei    drain.-,    for    the    county    council.— Mr. 
H.  Barber,  clerk,  The  Castle,  Winchester. 
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Iron  and  Steel. 

MERTHYR. — June  14th. — For  laying  and  jointing 
water  mains,  lor  (lie  corporation. — Mr.  T.  A.  Rees, 
town   clerk. 

TEDDINGTON.  June  16th.— For  the  supply  and 
erection  of  pumping  machinery,  auxiliary  plant,  and 
pipework,  at  the  sewage  disposal  works,  for  tin  urban 
district  council.  Mr.  Marshall  Hainsworth,  sur- 
veyor. 

WALTON-LE-DALE'.— June  16th.— For  sinking  well 
head  and  borehole,  aval  supplying  borehole  pump  and 
shafting,  for  the  urban  district  council. — Mr.  G.  J. 
Gibbs,  7  Lune-street,  Preston. 

LEISTON-CUM-SIZEWELL.— June    17th.-  For    the 

supplj  oi  water  mains.  For  the  urban  district  c ril. 

Mr.  H.  A.  Mullens,  clerk. 

MARG  i.TE.  June  18th.  -For  the  supply  of  Fencing, 
fortlie  corporation.     Borough  Surveyor. 

SUTTON  (Surrey).  June  13th.— For  the  supply  of 
a  new  double  vertical  fire  engine,  for  the  urban  dis- 
trict council.  Mr.  Hedley  Grieves,  surveyor.  Muni- 
cipal Offices. 

SALFORD.-  June  23rd.  -  Foi  the  supplj  of  steel  tie- 
bai  ,  For  the  corporation.  Tramways  General 
\l  anager. 

KAST  GRINSTEAD.  June  28th.— For  the  supply 
ol    Fencing  and  gates,   For  the  urban  district   council. 

Mr.    \V.    E.    Woollam,   engineer. 

NORTHAMPTON.— No  date.— For  the  supply  of 
No.  i  385  I'm.  yds.  of  6ft.  high  unelimbable  fencing, 
Foi    the  corporation.     Mr.    Ufred    tidier,   borough  en- 

Roads. 

MACCLESFIELD.  June  14th.  —  Tenders  invited 
'or  the  purchase  of  tar.— Mr.  F.  R.  Oldfield,  town 
clerk. 

STAINES.  June  14th.-  For  making  up,  paving, 
and    surface   draining,   for   the   urban   district   council. 

Mr.   E.  J.    Barrett,  engineer  and  surveyor. 

CROYDON.-  June  14th.— For  tar  paving  and  tar 
dressing  playgrounds,  for  the  Education  Committee. 
-Mr.  James  Smyth,  clerk.  Education  Offices, 
Kat  herine-sti  eel . 

WILLITON.-  June  [4th.-  For  the  hire  of  steam 
roller,  lor  the  rural  district  council.  Mr.  F.  Risdon, 
clerk. 

HARROW-ON-THE-HILL.-  June  14th.— For     the 

supply    of    broken      granite,    granite  chipping.--,     and 

limestone  Lai  paving,  for  the  urban  districl  council. 
-Mr.  J.  P.  Bennetts,  surveyor. 

WAKEFIELD.     June      14th.— For  the     supply    of 

broken    granite,    broken    whinstone,  broken    furnace 

slag,   and    team    labour,    for   the    rural    district    council. 

-Mr.  Frank  Massie,  Tetley  House.  t7  Kirkgate 
Wakefield. 

HASTINGS.  June  14th.-  For  work  of  road  roll- 
ing, for  fche  rural  district  council.  Mr.  A.  R. 
tnskipp,  clerk. 

HALIFAX.— June  14th.— For  private  street  works, 
For  the  corporation.  -Mr.  J.   Lord,   borough  eiiy.ii r. 

MERTHYR.— June  Kith.-  For  the  supply  of  lime- 
stone, macadam,  gravel,  limestone  chippings,  granite. 
or  basalt,  macadam  and  clappings,  tar-macadam 
and    chipp-ings,    For     the     corporation.       Mr.     A.     J. 

Ma  :  slia  II.     borough     Slll'Vej  Or. 

DOVER.  June  16th. — For  forming  a  roadway  and 
building  boundary  wall,  for  the  corporation.  Mr. 
W.  ('.  Hawke,  borough  engineer. 

BRISTOL.    June  pith.     For  tar-paving  playgr ids, 

foi  the  Education  Committee.  Mr.  P.  Addie,  Ex- 
Corn-street,  Bristol. 

HEBDEN  BRIDGE.  June  16th.— For  the  recon- 
struction of   Footpaths,   lor  the  urban  district  council. 

M       T.   Waddingluun,  engineer  and  surveyor. 

REIGATE.  June  16th. — For  the  construction  oi  new 
streets  and  walks  and  surface-water  culvert  with 
other  works.,  For  the  corporation.— -Borough  Surveyor. 

BARROW.  June  ititb.— For  making  up  streets,  Foi 
the  coj  poral  ion      Borough  Engineer. 

SHEFFIELD— June  16th.  —  For  asphalting  at 
schools,  for  the  Education  Committee.— City  Archi- 
tect ■ 

TEDDINGTON.— June  16th.— For.  road  works  in 
several  streets,  for  the  urban  district  council.— Mr. 
M.    Hainsworth,   surveyor. 
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( !H  ESTEB-LE-STREET.— June  17th.— For  making 
up  sixteen  private  streets,  for  the  rural  district  coun- 
cil.—Mr.  G.  W.  Ayton,  highway  surveyor. 

ESTON  (Yorks).— June  17th.— For  work  of  making 
up,  for  the  urban  district  council.— Mr.  Thomas  Belk, 
clerk. 

ALDERSHOT.— June  17th.— For  making  up  a  ter- 
race, for  the  urban  district  council.— -Mr.  Fred.  0. 
I'm  ii,    surveyor. 

ILKLEY. — June  17th.— For  making  up  two  streets, 
for   the   urban   district  council.— The  Surveyor. 

ELLAND  —  June  18th.— For  the  repair  of  a  street. 
for  the  urban  district  council.— Mr.  J.  Clarkson,  clerk. 

DALTON-IN-FURNESS.— June  18th—  For  making 
up  several  streets,  for  the  urban  district  council.— 
Mr.  W.  Richardson,  surveyor. 

LEWES. — June  20th. — For  scarifying  and  steam 
rolling,  for  the  corporation. — Mr.  Montague  S.  Blaker, 
town  clerk. 

WORCESTER.  June  21st.  -For  work  of  piling  for 
a  river  promenade,  for  the  corporation.  Mr.  D.  Caink, 
city  engineer. 

WEST  ASHFORD.— June  23rd.— For  the  supply  of 
granite,  for  the  rural  district  council.— Mr.  A.  Sim  , 
surveyor. 

BATTERSEA.  June  23rd. -For  laying  down  Nor- 
wegian granite  kerbing,  for  the  borough  council.— 
Town  Clerk. 

WANDSWORTH.— June  23rd.— For  repairs  in  pan 
of  Moyser-road,  Streatharn,  for  the  borough  council. 
— Mr.  P.  Dodd,  borough  engineer. 

YIEWSLEY.— June  23rd.— For  kerbing  and  paving 
with  concrete  slabs,  for  the  urban  district  council. 
— The  Surveyor. 

WOKINGHAM.— June  25th.— For  fixing  Norwegian 
kerb  and  channel,  concrete  slab  paving  and  paved 
crossings,  for  the  corporation.— Mr.  C.  W.  Marks, 
borough  surveyor  and  engineer. 

HORNSEY. — June  25th.— For  making-up  work,  for 
the  corporation. — Mr.  E.  I.  Lovegrove,  borough  engi- 
neer. 

EAST  SUSSEX.— June  26th.— For  lining  steam 
rollers  and  scarifiers,  for  the  county  council.  Mr. 
Fred.  J.  Wood,  county  surveyor. 

LAMBETH,  June  26th.— For  the  supply  of  40,000  Ft. 
of  paving  flags,  for  the  borough  council.— Mr.  H. 
Edwards,    borough   engineer. 

BECKENHAM.— June  30th.— For  the  supply  of  300 
cub.  yds.  of  tarred  road  material,  for  the  urban  dis- 
trict council. — Mr.  John  A.  Angell,  surveyor. 

BECKENHAM. -June  30th.— For  the  supply  of 
about  GOO  super,  yds.  of  artificial  stone  paving,  2  in. 
thick,  for  the  urban  district  council  M.T.  John  A. 
Angell,  surveyor. 

Sanitary. 

BERWICK.— June     I6th— 24th.— For    constructing 

sewerage,  cast-iron  outfalls,  manholes,  and  settling 
chambers,  for  the  corporation. — Mr.  11.  Dickinson, 
borough  surveyor. 

DOVER. — June  16th. — For  the  erection  of  a  public 
convenience,  for  the  corporation. — Mr.  W.  C.  Hawke, 
borough  engineer. 

SOUTH  SHIELDS.— June  19th.— For  the  construc- 
tion of  a  public  convenience  and  shelter,  for  (lie  cor- 
poration.— Mr.   L.   Roseveare,   borough  engineer. 

LISTOWEL  (co.  Kerry).— June  19th.— For  construc- 
ting mam  sewer,  For  the  rural  district  council.— Mr. 
M  .  I  >'Connell,  clei  k,  Onion  Offices. 

CHELMSFORD. —June  19th. —For  taking  out, 
washing,  screening,  and  replacing  the  coke  in  the 
bacteria  beds,  for  I  he  rural  district  council. — Mr. 
James  Dew  hirst,  engineer. 

SOUTH  SHIELDS.  June  19W-— For  the  erection  of 
a  public  convenience  and  shelter,  for  the  corporation 

Mr.  i,  '-lie  Ro  <■-.,  rare,  borough  engineer  and  at 
veyor. 

KIDDERMINSTER.— June  20th.—  For  the  erection 

of  a  public  convenience,  for  the  corporation. — Mr.  A. 
James,  borough  surveyor. 

BEDWELLTY.  June  21st.  For  Laying  sewers  and 
surface-water  drams,  for  the  urban  districl  council.  — 
Mr.  D.  H.  Price,  surveyor. 

ASHTON-UNDER-LYNE.— June  21st.— For  the 
supply  of  4,000  yds.  of  sludge  press  cloth,  41  in.  wide, 
for  the  corporation.  —  Mr.  Edward  Stamp,  manager, 
Sewage  Disposal  Works,  Dukinfield. 


BROMSGROVE.— June  23rd.—  For  the  construction 
of  sewers  and  sewage  disposal  works,  for  the  rural 
district  council.— Mr.  W.  Fiddian,  engineer,  Old  Bank 
( )ffices,   Stourbridge. 

CHIPPENHAM.— June  27th.—  For  laying  sewer 
and  making  connections,  for  the  rural  district  council. 
—Mr.  M.  Awdry,  clerk. 

WHITTINGTON  AND  NEWBOLD.— June  30th.— 
For  the  construction  of  1,600  yds.  of  12-in.,  15-in.  and 
18-in.  earthenware  pipe  sewers,  with  manholes,  tanks. 
filters,  engine  and  pump  house,  machinery,  and  other 
works,  for  the  urban  district  council. — Mr.  Bathgate 
Comb,  surveyor,  St.  Jobn's-road,  Whittington  Moor, 
Chesterfield. 

HAMPSHIRE.— June  30th.— For  the  construction 
of  surface-water  drains,  for  the  county  council. — Mr. 
W.  J.  Taylor,  county  surveyor,  The  Castle,  Winchester. 

TENDRING.— June  30th. — For  laying  sewer  with 
manholes  and  ventilators,  for  the  rural  district  coun- 
cil.— Mr.  A.  J.  Martin,  7  Victoria-street,  Westminster. 

NORTH  BROMSGROVE.— June  30th.— For  the  con- 
struction of  1,000  yds.  of  6-in.,  7-in.  and  9-in.  diameter 
stoneware  pipe  sewers,  manholes,  overflow  chamber, 
ventilating  columns,  and  other  works,  for  the  urban 
district  council.— Mr.  Francis  T.  Leven,  clerk. 

IIOUGHTON-LE-SPRING.-July  1st.— For  scaveng- 
ing work,  for  the  rural  district  council. — Mr.  E.  I>. 
Marley,  clerk. 

ROWLEY  REGIS.— July  1st.— For  works  of  sewer- 
age, for  the  urban  district  council. — Mr.  D.  Wright, 
clerk,  Old  Hill,  Staffs. 

MADRAS. — September  9th. — For  the  supply  and  de- 
livery of  English  stoneware  pipes  and  specials,  vary- 
ing from  4  in.  to  21  in.  internal  diameter,  and  aggre- 
gating a  total  length  of  about  143  miles,  for  the  cor- 
poration.— Messrs.  James  Mansergh  &  Sons,  agents. 
5  Victoria-street,  Westminster,  S.W. 

Stores. 

ATHERTON.—  June  19th.— For  the  supply  of  mate- 
rials, for  the  surveyor's,  and  gas  and  water  depart- 
ments, for  the  urban  district  council. — Mr.  William 
Garnett,  clerk. 

LEEDS.— June  21st.— For  the  supply  of  iron,  steel 
gas  and  pipe  hooks,  bolts,  nuts,  tin  plates,  tin  ingots, 
shovels,  coke  forks,  files,  brushes,  brackets,  lead,  lead 
tube,  and  Portland  cement,  for  the  Gas  Committee.— 
Mr.  R.  H.  Townsley,  genera!  manager,  .Market  Hall. 
Leeds. 

BIRMINGHAM.— June  23rd.— For  the  supply  of 
general  and  engineering  stores,  for  the  electricity 
department. — Mr.  R.  A.  Chattock,  city  electrical 
engineer,  14  Dale-end,   Birmingham. 

WEYMOUTH.— June  26th.— For  the  supply  of 
brooms,  brushes,  ironmongery,  iron  castings,  bricks, 
cement,  stoneware  goods,  and  timber,  for  the  corpora- 
tion.—Mr.  K.  J.  S.  Harris,  borough  surveyor. 

KEIGHLEY.— June  30th.— For  the  supply  of  iron- 
mongery, iron  castings,  pitch,  oil,  broken  limestone. 
granite,  earthenware  pipes,  and  cement,  for  the  cor- 
poration.—Borough  Engineer. 

Miscellaneous. 

KING'S  LYNN.— June  24th.—  For  the  supply  of 
500  tons  of  coal  (best  hand-picked  hards),  for  the  cor- 
poration.—Mr.  Alfred  J.  Smith,  borough  surveyor  and 
waterworks  engineer. 

CHEPPING  WYCOMBE.— July  8th,  For  a  supply 
of  best  anthracite  coal,  for  the  corporation.  Mr.  T.  J. 
Rushbrooke,  water  engineer. 

GAINSBOROUGH.— Offer's  wanted  for  two  horse 
scrapers.— Mr.  S.  W.  Parker,  engineer  and  surveyor 
to   the    rural   district   council. 


Drainage  Works  and  Sanitary  Fittings.-  A  third 
edition,  revised  and  brought  up  to  date,  particularly 
as  regards  the  questions  of  concrete  sewers,  sewer 
ventilation  and  flushing,  and  the  Public  Health  Acts 
Amendment  Act  of  1907,  still  further  evidences  the 
success  of  this  little  manual,*  which  manifestly  de- 
sorve*  the  attention  and  confidence  of  all  concerned 
in  the  important  subject  with  which  it  deals.— The 

Bookseller. , 

•  *•  Drainage  Work  and  Sanitary  Fittings."  By  Wm.  H.  Maxwell, 
rrice  28    nett     London  :   St.  Bride's  Press.  Ltd.,  »  Bride-lane,  E.G. 
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The  Editor  invites  the  co-opt 
to  making  the  information  f 
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ition  of  Surveyor  readers  v:\th  a  view 
lev.    under    this    head    at    complete  and 


*  Accepted. 


t  Recommended   for   acceptance. 


£67 


ABBEY   HILLS. — For  the  renewal  of   steam   piping-   at    the 

pumping  station,  for  the  London  County  Council  : — 
Stewarts  &  Lloyds,  Limited,  Birmingham 
Stewarts  &  Lloyds,  Limited,  Birmingham  (alternative 

tender) 

J.  Spencer,  Limited,  Wednesbury 

British      Mannesmann      Tube      Company,      Limit  oil, 

London  *  


189 

ALFRETON. — Eor  the  supply  of  cast-iron  pipes,  and  specials, 
and   pig  lead,  for  the  urban   district   council. — Mr.    B.    F. 
Ward,  water  engineer  : — 
7-in.  Cast-Iron   PirES   Delivered  at  Wingfiei.u   Station. 

Per  ton 

Clay  Cross  Company,  Limited,  Clay  Cross    . . 

Staveley  Coal  and  Iron  Company,  Limited, 
Chesterfield  

Stanton  Ironworks  Company,  Limited,  Notting- 
ham   

Sheepbridge  Coal  and  Iron  Company,  Limited, 
Chesterfield 

J.  Oakes  &  Co.,  Alfreton*..         ..  

Trenches. 

Lane  Brothers,  Mansfield 

H.  Bennett,  Mansfield 

W.  W.  Bateman,  Chesterfield*  

H.  Ashler,  Mansfield   (withdrawn)    ... 


£ 

s.    d. 

it    t; 

6 

L6    :i 

r 

16     8 

e 

G 

16    ii 
13     G 

£342 
331 

290 
234 

BARNOLDSWICK.— For    making    good    certain    streets,     for 

the   urban    district    council.— Mr.    W.    Ellis,    engineer  and 
surveyor  : — 

J.  W.  Hopkins,  Earby £326 

W.  J.  J.  MacDonald,  Barnoldswick             309 

Muff  &  Bandell,  Barnoldswick 303 

.r.  Bradlev  &  Co.,  Barnoldsw  ick         293 

J.   K.   Miles,   Burnley  " 292 

CHELTENHAM.  —  For  cement   rendering   at    No    I    Hewletts 

reservoir,  for  the  corporation  : — 

P.  P.  Gallagher  &  Son.  Northampton                ..  £3,000 

A.  &  S.  Hyslop,  Bettws-y-Coed         2,911 

J.  J.  Shardlow,  Leicester                . .  2,052 

W.  Higgins.  Northampton 2,000 

W.   Drew,  Cheltenham 1.811 

M.  Williams  &  Co.,  Cheltenham 1,661 

T.  Farley,  Stourbridge 1.488 

Williams  &  Co.,  Kidderminster 1.455 

S.  E.  Dix,  Cheltenham 1,354 

J.  C.  Pearce,  Cheltenham 1.327 

W.  Cresswell.  Cheltenham U68 

Collins  &  Godfrey,  Cheltenham  * 1,078 

Emery   &   Co.,   Aston 921 

COVENTRY.— For   the  erection   of   104   workmen's   dwellings, 

for   the   corporation.  —  Mr.   J.    E.    Swindlehurst,  borough 
engineer  :  — 

Teanby  &  Son,  Sheffield         £29,853 

Kelley  &   Son,   Foleshill       27.773 

T.    Higgs,   Northampton        26.400 

Bosworth  &  Lowe,  Nottingham  25.135 

—  Garlicks,  Coventry 25,205 

Thomas  &.  Sons,  Oswestry 24,698 

W.  Crane,  Limited.  Nottingham   . .  24.62:! 

T.   Elvins  &   Sons.   Birmingham    . ,                                 . .  24,570 

Clarke    &    Sons.    Coventry  24,173 

B.  Whitehouse  &   Sons,    Birmingham  24,165 

Shaw  &  Nicholas,  Coventry 23,691 

Orr  Brothers.  Coventry                               23,182 

H.  Goode  &  Son.  Coventry  * 23.036 


DORKING. — For  the  supply  of  broken  granite  and  hire  of 
steam  roller,  for  the  urban  district  council.  Mr  W.  A 
Clegg,  surveyor  : — 

Granite. 


A.  &  F.  Manuelle.  Gracechurch-street.  E.C. 
Mowlera  &  Co..  Grosvenor  Wharf.   Westminster 
Rowe  &  Mitchell,  Denman-street,  London  Bridge 
Penlee  and  St.  Tves  Stone  Com  pan;     Queen  square, 

Bristol 
London     Granite    Company,     Water-lane,    Greaf 

Tower-street,   E.C. 
British   Macadams.  Limited,   Oannon-street,    E.C 
T?oad  Maintenance  Company,  Cannon-street,  lit'. 
Enderby  and  Stoney   Stanton,   Narborough     neai 

Leicester 
f'roft  Granite  Company,  Croft,  near  Leiceatel 
Croft  Granite  Company,  Croft,  near  Leicestei 
Mountsorrel  Granite  Company,  Jfountsorrel,  near 

Leicester 
St.      Keverne      Stone      Company.      Church 

ifi.i  ton,  Cornwall 

Steam  Bollihg. 


W.     G.    Smoothy     i     Son,     Engineering     Works, 

Rochford 
on   Steam   Boiling  Company,   Dorchester 
T.   Rowley,    junr  ,   Carlingford-road,    West    Green, 

London  ' 


Per  ton. 

s    d. 

15  11 


Per  day. 

e      .i 


HERTS. — For  the  erection  of  a  new  polic<  I  ition  ai  Tring, 
for  the  county  council,  Mr  Urban  A.  Smith,  county 
engineer  : — 

Brightman  4  Son,  Watford  61,150 

Fassnidge  &  Son,  Exbridge   . .  1,106 

McCormick  &  Son,  London  1,052 

Watts  &  Co.,   Finchley  I  040 

W.   Payne,  Leavesden  942 

Webster  &  Cannon,   Aylesbury       898 

Honour  &  Son,  Tring  • 893 


BARNSLEY.— Accepted  for  making  up  Grove-street,  for  the 
corporation. — Mr.  .1.  II.  Taylor,  borough  surveyor  :— 
F.  Taylor,  Barnsley,   £1,448. 

LEICESTER.— For  the  erection  of  the  Oadby  handicraft 
centre,  for  the  county  council. — Mr.  E.  G.  W.  Fowler, 
architect   and  surveyor  : — 

J.  Chapman  &  Sons,  Limited,  Leicester   .  .  £899 

T.  Barker  &  Sons,  Loughborough    . .  885 

J.  C.  Kellett  &  Son,  Leicester  . .         . .  879 

Cope  &  Hales,  Oadby,  Leicester       . .  873 

E.  Fox,  Leicester 868 

W.  Potter,  Blaby,  Leicester 860 

H.  D.  Smith,  Wigston,  Leicester 859 

Haycock  Brothers,  Great  Glenn,  Leicester  *  . .                   853 

NORBURY.— For  the  construction  of  roads  and  sewers,  for 
the  London  County  Council  : — 

,T.   Ford,   Willesden-junetion £9,201 

W.  H.  Wheeler  &  Co.,  Limited,  Blackfriars  7,481 

W.  Griffiths  &  Co..  Limited,  Bishopsgate,  E.C.  6,864 

J.  Mowlem  &  Co.,  Limited,  Westminster   .  6,540 

E.  lies,  senr.,  Croydon           6,137 

F.  J.  Coxhead,  Leytonstone   ...                         ...  5,896 

H.  Woodham  &  Sons,  Catford       . .  5,791 

W.   Hall,   Thorn  Ion   Heath    .  .  5,698 

E.  B.  Yewen,  Croydon  ..         ..  5,620 

II.  farrow,  Brixton 5,586 

G.  Wimpey  &  Co.,  Hammersmith  t  5,355 

Architect's    estimate,    £5,950. 

PADDINGTON.  —  For  No.  1  sewers  general  work,  for  the 
borough  council.  —  Mr.  E.  B.  B.  Newton,  borough 
surveyor : — 

Tenders  nl  a  percentage  above  or  below  rates 
fix.-d  in  the  Schedule. 


One  year.  Two  years. 

Above    Below.  Abivr.   Below. 


E.  Rogers  &  I  'o. 

_ 

7\% 

—          7 '  % 

Markham  &  MarHin.ni 

Schedule 

SH%         - 

W.  Slanders  &  Co. 

15% 

ITT. 

— 

15%          - 

H.  Snbev  &  Co. 

— 

17*|         - 

John  Abrahams,  Ltd 

Schedule 

J.  Latter.. 

— 

—           Wo 

D.  R.  Paters  n,  Ltd.  ,.. 

\:,% 

— 

15% 

W.  Boyer  &  Soui 

iH% 

— 

—            

Henry  Boyer    

ib% 

— 

II", 

E.  T.  Blomfleld 

—        -H% 

Three  years. 
Above.  Below. 
_ 

2i%  - 

15% 

174%        - 
-vie  dule 
- 
15%  - 

12J%        - 

t>ro 


SHORT    HEATH.— For   the   construction    of   sewage   disposal 

works,  for  the  urban  council.— Mr.  J.  Lycett,  surveyor  :  — 

J.    Owens,   Wolverhampton    , .  ..  ..  ..       £1,199 

G.   P.  Trentham,  Limited,   Birmingham  l]l94 

Hammond  Brothers,  Darlaston.  Staffs     ..  1.137 

H.   Holloway.   Wolverhampton  .  .         . .  1,070 

Currall,  Lewis  &  Martin,  Birmingham    , .  1.048 

J.  Langley.  Birmingham ..         ..         1.045 

If.   Dorse,  Cradley  Heath,   Staffs 980 

Childs   &   Withers,    Worcester* 964 

STOCKPORT. — For  making  up  certain  streets,  for  the  cor- 
poration.— Mr.  J.   Atkinson,  borough  surveyor  : — 
Gosling  &  Stafford,  London-road,  Hazel  Grove,  £1,331. 


Per  ton. 
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d. 
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STOWMARKET  —  For  the  supply  of  broken  granite,   for  the 
urban  district   council. — Mr.  G.   W.  Lingwood,  surveyor: — 

Granite. 


British  Macadams,  Limited 
Ellis  &  Everard,  Limited  .  . 
Enderby  and   Stoney   Stanton   Granite   Company. 

Limited 
London  Granite  Company,  Limited 
Lavender  &  Bateman 
Croft     Granite     Brick     and     Concrete     Company 

Limited 
Jee's     Hartshill     Granite     and     Brick     Company 

Limited 
Groby  Granite  Company,  Limited 

E.  H.  Woodmancy 

Johnston    Brothers  t 

Flints. 
C.  E.  Ayton  (4  in.)  t 

STKEATHAM  AND  BALHAM.— The  London  County  Council 
in  1912  accepted  the  tender,  amounting  to  £34,319,  of 
Messrs.  E.  Bentley  &  Son  for  the  construction  of  the 
Streatham  and  Balham  relief  sewer.  Included  in  the 
contract  is  a  sum  of  £175  for  the  provision  of  a  penstock, 
and  the  undermentioned  tenders  have  been  received  for 
this  work  : — 

J.  Cochrane,  Barrhead £220 

Markham  &  Co.,  Limited,  Chesterfield       210 

G.   Waller  &  Son,  Stroud,  Glos 190 

Glenfield  &  Kennedy,  Limited,   Kilmarnock 

,T.   Blakeborougb   &  Sons,  Brighouse  *         130 

TBOWBRIDGE.  —  For  the  conversion  of  primary  and 
secondary  contact  beds  (o  percolating  filters,  including 
the  erection  of  sewage  distributing  machinery,  also  the 
construction  of  humus  tank: 
drains,  manholes,  chambers 
urban  district  council. — Mr. 
engineer  : — 

V.  &  E.  Small,  Tauuton 

Wort  &  Way,  Salisbury 

Chivers  &  Sons,   Devizes      -.. 

J.  Ford,  London 

Johnson  &  Langley,  Leicester 

,1     Shi  rdlow,  Leicester 

G.  Pollard  &  Co.,  Limited,  Tauntoi 

E.  Ireland,  Bath         

.1     Hiiev.  Cheltenham 

H.  Isley  &  Co.,  Trowbridge  * 


udge-water  and  sludge 
ml  oilier  work,  for  the 
II.     G.     Nicbolson-Lailey, 

£14.937 
14,088 
13,995 
13,950 
13,568 
13,355 
13,120 
12,868 
12,217 
12,029 
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Minutes  of  Proceedings. 


The 

Control  of 

Water.* 


The  value  of  a  treatise  upon  an 
engineering  subject  depends  on 
the  possibility  of  its  useful  appli- 
cation. The  opinion  held  by  most 
engineers  with  regard  to  theoretical  works  of  this 
kind  is  the  result  of  failure  to  apply  the  teachings 
of  the  theorist  after  earnest  effort.  Elaborate 
calculations  will  frequently  produce  a  result  which 
is  manifestly  absurd  simply  because  the  theorist, 
lacking  practical  engineering  experience,  has  failed 
to  take  the  whole  facts  into  account  in  laying  down 
his  rules.  Thus  every  engineer  finds  sooner  or  later 
that  experience  and  conclusions  based  on  the  results 
of  well-conducted  observations  must  be  relied  upon 
rather  than  purely  theoretical  calculations.  Again, 
the  theorist  generally  carries  his  calculations  beyond 
the  point  of  usefulness  simply  from  his  lack  of 
knowledge  of  practical  requirements,  the  result 
being  that  we  have  a  large  number  of  text-books 
which  are  supposed  to  be  edifying  for  students  and 
which  are  of  use  in  preparation  for  examinations, 
but  which,  to  be  quite  candid,  are  of  comparatively 
little  value  to  the  engineer.  The  true  engineer 
does  not,  however,  ignore  the  possibilities  of  accurate 
mathematical  calculation,  and  experience  alone  can 
teach  him  its  limits  of  usefulness  on  any  particular 
work.  Tiius,  the  value  of  a  book  which,  in  dealing 
with  an  engineering  subject,  demonstrates  the  extent 
of  useful  calculations,  and  omits  all  that  is  doubtful 
or  which  had  been  found  by  experience  to  be  useless, 
giving  in  its  place  practical  advice,  is  great. 

Mr.  Philip  a  Morley  Parker  has  produced  a  book 
on  the  Control  of  Water  as  applied  to  irrigation,  power 
and  town  water  supply  purposes  which,  as  stated  in 
the  preface,  is  the  result  of  actual  engineering  expedi- 
ence, and  is  based  on  a  collection  of  notes  and  formu- 
lae which  have  been  prepared  and  used  in  ordinary 
practice.  It  is  a  very  remarkable  book  of  a  most 
comprehensive  character.  It  contains  over  1,000 
pages  of  clearly  written  matter,  diagrams,  examples, 
tables,  formulae  and  calculations.  While  at  the 
first  glance  it  appears  to  be  highly  theoretical,  closer 
study  shows  that  it  deals  with  the  essential  points 
of  practical  work  and  theoretical  calculation  in  the 
most  complete  manner,  but  only  so  far  as  to  be 
useful  to  the  engineer.  The  author  omits  with  con- 
siderable care  an  enormous  amount  of  matter  which, 
being  quite  irrelevant,  is  generally  included  in  an 
engineering  treatise.  Large  as  the  work  is,  and 
elaborate  as  the  calculations  undoubtedly  are,  the 
author's  statement  that  the  treatment  of  the  theo- 
retical parts  is  purposely  cursory  is  quite  true.    The 

*  "  The   Control   of   Water,    as   Applied  to   Irrigation,    Power,  and 
Town     Water    Supply    Purposes."        By    Philip    a    Morley    Parker, 

A.M.I.C.E.,  A.M.AH.SOC.C.E.,    M.D.I.V.,  B.A.(cANTAB),    B.C.E.  (MELBOURNE). 

Price  21s.  net.    London  :  George  Routledge  and  Sons,  Ltd. 


book  treats  of  practical  engineering  matters  pure 
and  simple.  Where  necessary,  complete  specifica- 
tions are  given,  and  the  reader  gains  confidence  in 
the  author  from  his  exact  description  of  practical 
matters  and  difficulties,  such  as  the  cracks  which 
occur  in  concrete,  the  preparation  of  puddled  clay 
for  dams,  the  construction  of  culverts,  and  many 
other  practical  details  which  are  ignored  in  most 
treatises,  but  which  nevertheless  give  the  engineer 
great  trouble. 

It  is  impossible  in  brief  space  to  do  more  than 
comment  generally  on  so  large  a  work.  Probably 
the  most  valuable  section  of  the  book  is  that  which 
deals  with  dams  and  reservoirs.  A  very  large 
number  of  instances  are  quoted,  while  special  refer- 
ence is  made  to  various  failures,  the  causes  of  which 
are  discussed,  while  the  formulae  and  calculations 
referring  to  many  types  of  dam  should  be  most 
useful  owing  to  the  practical  way  in  which  they  are 
presented.  It  is  interesting  to  note  that  the  author 
speaks  very  favourably  of  reinforced  concrete  dams, 
drawing  attention,  however,  to  the  certainties  of 
failure  where  the  material  or  foundations  are  defec- 
tive. On  the  other  hand,  the  omission  of  the 
reinforced  concrete  pipe  from  the  section  which 
deals  exhaustively  with  cast  iron,  wrought  iron, 
steel,  and  wood  siove  pipes  is  remarkable,  seeing 
the  importance  of  this  economical  form  of  water 
main.  Also  the  author  says  very  little  about  wells 
as  sources  of  supply,  although  he  deals  very  com- 
pletely with  the  collection  of  water  and  flood 
discharge.  The  section  relating  to  water  purifica- 
tion is  very  complete,  with  the  exception  that  there 
is  very  little  information  given  with  regard  to 
sterilisation,  the  author  apparently  considering  the 
application  of  the  new  methods  as  being  outside  the 
work  of  the  engineer.  It  seems  that  there  is  much 
which  ought  to  be  said  with  regard  to  such  work, 
which  is  frequently  done  very  badly  by  chemists 
when  the  engineering  part  of  the  work  is  left  to  them. 
The  book  is  otherwise  a  very  full  work  of  reference 
for  water  engineers.  It  is  not  a  text-book  for 
students,  but  is  to  be  recommended  to  all  technically 
trained  water  engineers,  and  it  will  also  be  of 
value  in  the  hands  of  draughtsmen  and   assistants. 


The  Road 
Congress. 


The  long  period  of  active  pre- 
paration for  the  Road  Congress  is 
now  drawing  to  a  close.  A  compre- 
hensive and  well-conceived  programme  has  been 
arranged,  combining  the  prosecution  of  the  imme- 
diate aims  of  the  congress  vrith  activities  which, 
while  they  are  less  obviously  directed  towards  the 
improvement  of  roads  and  road  systems,  have 
probably  quite  as  great  an  effect  in  the  long  run  as 
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have  the  more  formal  proceedings  of  a  congress. 
Full  details  of  the  arrangements  for  meetings  and 
excursions  will  be  found  in  another  part  of  this 
issue,  and  we  have  also  prepared  a  detailed  account 
of  the  various  exhibits  of  machinery  and  plant 
which  will  be  displayed  at  the  Royal  Horticultural 
Hall.  The  official  programme  should,  of  course, 
be  consulted  by  all  who  are  taking  part  in  the  con- 
gress, but  we  have  endeavoured  to  place  before  our 
readers  something  which  may  serve  to  convey 
distinct  impressions  of  the  nature  and  order  of  the 
various  proceedings,  in  a  form  convenient  for  study 
beforehand.  Attention  may  be  drawn  to  the 
important  fact  that  in  addition  to  the  official  excur- 
sions there  are  scores  of  trips  which  can  be  made  by 
omnibus.  There  are  runs  of  eight,  twelve,  and 
fifteen  miles  along  important  main  roads  leading 
out  of  London,  and  the  transition  from  roads  with 
trams  to  roads  without  trams,  from  street  paving 
to  country  road  crusts,  from  dense  city  traffic  to  the 
ordinary  traffic  of  a  country  main  road,  cannot  fail  to 
be  of  great  interest  to  visitors  from  remote  country 
districts  and  foreign  countries.  In  addition  to  the 
study  of  main  routes  which  is  thus  afforded, 
there  are  in  some  cases  opportunities  for  studying 
secondary  roads,  many  of  the  omnibus  services 
during  the  summer  being  specially  arranged  so  as 
to  afford  opportunities  for  visiting  districts  of  great 
natural  beauty  or  rural  charm. 

So  wide  is  the  range  of  tbe  Road  Congress  and 
so  very  great  the  number  of  subjects  to  be  dis- 
cussed, that  it  is  quite  impossible  to  regard  the 
more  technical  of  the  proceedings  as  matters  which 
can  in  any  sense  be  disposed  of  by  the  congress 
itself  and  the  comments  of  high  authorities  or 
technical  journals.  The  series  of  congresses  of 
which  the  London  Congress  is  the  third  should 
rather  be  considered  as  providing  the  profession 
of  highway  engineering  and  the  authorities  con- 
cerned in  highway  administration  with  materials 
for  use,  in  each  case,  during  the  interval  between 
one  congress  and  another.  It  is  hardly  to  be 
expected  that  in  any  period  of  less  than  two  years 
the  enormous  mass  of  material  dealt  with  at  one 
of  these  congresses  can  be  fully  considered  by  those 
who  are  responsible  for  distinguishing  between 
what  is  important  and  what  is  merely'  interesting, 
between  what  is  vital  and  what  is  accessory, 
between  what  is  lasting  and  what  is  only  of 
temporary  importance. 


Resolutions 

Proposed 

by  the 

General 

Reporters. 


In  another  part  of  the  present 
issue  the  reader  will  find  the 
'  ilutions  proposed  by  the 
general  reporters  of  the  different 
"questions."  Here  we  have  some- 
thing in  comparatively  little  com- 
pass which  is  indicative  of  the  general  lenour,  in 
each  case,  of  the  papers  submitted  and  the  discus- 
sions held.  It  is  unnecessary  to  consider  to  what 
extent  the  individual  reporters  are  responsible  for 
expressing  in  a  few  words  the  general  trend  of 
opinion  in  their  sections,  or,  on  the  other  hand,  to 
what  extent  their  resolutions  convey  the  sense  of 
majority  or  unanimous  decisions  of  the  committees. 
These  are  matters  on  which  the  proceedings  at  the 
congress  itself  will  throw  light;  the  important  fact 
for  present  consideration  is  that  these  resolutions 
indicate  definitely  specific  points  which  will  be  dis- 
cussed. As  regards  the  planning  of  new  streets 
and  roads,  we  find  that  both  technical  and  admini- 
strative matters  are  considered,  and  the  subject  of 
fresh  legislation  is  introduced.  The  resolutions  on 
the  second  question  relate  entirely  to  technical 
matters,  and  the  same  applies  to  the  third  question, 
except  in  so  far  as  the  procedure  recommended  involves 
the  establishment  of  administrative  conditions 
iry  in  order  that  the  tests  and  records  referred 
to  can  be  duly  made.  The  resolutions  on  the 
fourth  question,  relating  to  wood  paving,  are  all 
technical  in  character,  with  the  exception  of  No.  3, 
relating  to  investigations  and  laboratory  experi- 
ments     The  fifth  question  relates  to  a  subject  in 


which  administrative  and  technical  considera 
tions  are  so  closely  bound  up  together  that 
they  cannot  usefully  be  separated  for  the  pur- 
pose of  study  from  the  administrative  or  technical 
points  of  view.  It  may  be  suggested  that  there 
are  among  these  resolutions  on  the  fifth  question 
several  which  will  be  very  actively  debated.  The 
underlying  principles  of  illumination  are  quite 
definite,  and  their  application  to  different  con- 
ditions is  often  more  a  matter  of  common  sense 
than  of  engineering.  The  real  difficulty  in  coming 
to  definite  conclusions  on  the  subject  of  the  illumina- 
tion of  roads  and  streets  or  the  lighting  of  vehicles 
is  a  moral  rather  than  a  technical  one.  This 
applies  particularly  to  the  lighting  of  vehicles. 
The  sixth  question  is  covered  by  five  resolutions 
which  obviously  and  necessarily  challenge  dis- 
cussion, though  in  most  cases,  it  may  be  suggested, 
the  nature  of  the  subject  dealt  with  is  such  that 
opinions  will  differ  rather  in  degree  than  in 
principle,  while  a  notable  feature  of  these 
resolutions  is  the  definite  acceptance  of  the  fact 
that  in  many  cases  further  observations  must  be 
made  and  further  experiments  carried  out  before 
definite  conclusions  can  be  arrived  at.  As  regards 
the  seventh  question,  regulations  for  fast  and  slow 
traffic  on  roads,  seven  of  the  eight  resolutions 
are  such  as  invite  the  expression  of  opinion,  for  or 
against,  without  any  considerable  amount  of  discus- 
sion. It  is  obvious  that  opinion  on  the  whole  will 
be  strongly  favourable  to  most  of  these  resolutions, 
a  point  requiring  further  consideration  being  how 
they  are  to  be  carried  out ;  but  resolution  No.  3, 
recommending  that  in  all  large  cities  there  should 
be  a  traffic  authority,  is  one  which  seems  likely  to 
lead  to  an  interesting  discussion.  The  eighth  question 
relates  to  a  subject  which  is  usually  considered  as 
highly  controversial,  but  the  introductory  paragraph 
should  go  some  way  towards  eliminating  a  good 
deal  of  matter  which  is  too  often  regarded  as 
generally  pertinent,  though  it  is  really  of  importance 
only  in  particular  cases.  The  resolutions  relating 
to  the  ninth  question  seem  intended  merely  to  start 
discussion  on  the  important  subjects  included  in  its 
scope.  It  may  be  suggested  that  it  is  of  great  import- 
ance that  resolution  No  3  should  be  very  fully  dis- 
cussed. 

Jt  is  not  surprising,  its  import- 

Thof'JCa3na,!0n  anoe  bein?'  such  a's  jt  is'  that  the 
Development,  subject  of  road  construction  and 
maintenance  has  of  late  mono- 
polised the  attention  of  the  authorities  concerned 
with  it.  There  is  evidence,  however,  that  another 
matter,  that  of  canal  development,  is  beginning  once 
more  to  command  attention  from  local  bodies.  Just 
how  long  this  question  has  received  consideration 
more  or  less  serious  from  the  public  we  hardly  like 
to  say.  For  something  like  a  couple  of  generations 
sporadic  interest  has  been  bestowed  upon  it,  and 
those  periodical  revivals  have  included  an  inquiry 
by  a  Royal  Commission,  which  recommended  among 
other  things  the  acquisition  by  the  State  of  four 
trnnk  and  the  subsidiary  canal  routes.  Recently 
interest  in  the  national  waterways  has  been  renewed, 
especially  in  the  Midlands  and  the  North.  The 
Derby  Town  Council  have  passed  a  resolu- 
tion urging  that  legislation  should  be  promoted 
to  L;ivo  effect  to  the  proposition  of  State  con- 
trol, and  the  Dudley  Town  Council  have  also 
ooated  the  formation  of  the  suggested  Water- 
ways Board  accompanied  by  State  ownership.  It 
is  pointed  out.  (hat  the  cheaper  facilities  of  transit 
in  Germany,  Prance,  and  Belgium  are  in  no  small 
in  asure  due  to  the  fact  that  in  these  countries  canals 
compete  not  unsuccessfully'  with  other  means  of  con- 
veyance, and  that  this  is  entirely  due  to  the  fact  that 
i  here  the  waterways  have  been  maintained  in  a  con- 
dition of  efficiency  and  activity.  In  this  country,  on 
the  other  hand,  canals  have  been  neglected,  and,  to  an 
extent,  despised,  witli  the  result  that  as  a  competitive 
Force  their  value  has  become  almost  negligible.  The 
subject  has  a  closer  connection  with  load  adminis- 
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tration  than  appears  on  the  surface,  and  fur  this 
reason,  as  well  as  many  others,  we  welcome  the 
action  of  the  Dudley  and  Derby  Corporations  in 
seeking  to  bring  it  within  the  range  of  practical 
politics. 

*  *  * 

The  question  of  the  desirability 

e„!!?;11'fJoao»rt     0l'  otherwise  of   municipal  engi- 
Engineers  and  ,  v  f> 

Private  Practice.  neers  carrying  on  private  practice 
in  their  districts  is  one  which  has 
been  debated  on  many  occasious.  Indeed,  it  can 
hardly  be  that  so  many  surveyors  would  of  their 
own  free  choice  desire  to  add  to  their  already 
arduous  duties  as  public  officials,  and  the  very 
frequency  with  which  the  question  arises  suggests 
that  the  underlying  cause  is  the  necessity  which 
many  men  feel  for  eking  out  an  inadequate  salary 
by  undertaking  outside  work.  There  is  probably 
nothing  unlawful  in  a  surveyor  acting  profession- 
ally foi  persons  within  his  district,  but  we  agree 
with  the  opinion  expressed  by  the  learned  authors 
of  Lnmley's  ''Public  Health"  that  such  conduct  may 
lead  to  a  mischievous  result.  We  are  aware,  how- 
ever, that  this  is  a  matter  in  regard  to  which  it  is 
difficult  to  lay  down  any  rule,  as  so  much 
must  depend  upon  the  circumstances  of  each 
case.  Our  opinion,  however,  is  decided  enough  to 
cause  us  to  note  with  satisfaction  the  course  adopted 
by  the  Lowestoft  Town  Council  in  granting  to  their 
assistant  surveyor  an  increase  of  salary  on  the 
occasion  of  their  passing  a  resolution  precluding  him 
for  the  future  from  taking  private  practice.  We 
feel  that  this  is  a  step  in  the  right  direction  which 
we  trust  will  not  be  detrimental  in  any  way  to  the 
officer  concerned.  At  the  same  time,  the  action  of 
local  architects  in  complaining  that  the  assistant 
surveyor  was  doing  private  work  "  to  their  detri- 
ment "  is  to  be  resented,  inasmuch  as  they  were 
only  called  upon  to  meet  competition  which  in  the 
circumstances  was  perfectly  lawful.  Further,  the 
methods  adopted  to  get  rid  of  this  competition  by 
making  against  the  assistant  surveyor  charges  which 
investigation  showed  to  be  without  foundation  do 
not  reveal  a  very  fine  sense  of  the  courtesy  and 
consideration  which  one  professional  man  owes  to 
another. 


The  Case  for 
Superannuation. 


For  many  years  now  we  have 
been  consistently  advocating- 
legislation  conferring  upon  every 
municipal  officer  the  right  to  an  adequate  allowance 
by  way  of  superannuation  after  a  life  spent  in  the 
public  service.  There  is  a  tendency  when  consider- 
ing the  special  circumstances  in  which  municipal 
engineers  are  placed  to  confuse  the  question  of 
superannuation  with  that  of  security  of  tenure.  As 
we  have  been  at  pains  to  point  out  hitherto,  how- 
ever, these  questions  are  really  quite  distinct,  and 
a  case  which  has  recently  been  brought  to  our 
notice  affords  an  excellent  illustration  of  the  fact 
that  an  official  who  enjoys  security  in  his  appoint- 
ment until  he  is  well  past  the  usual  pension- 
able age  may  nevertheless  suffer  grave  hardship 
owing  to  the  circumstance  that  he  is  not  legally 
entitled  to  a  pension.  The  official  to  whom  we  refer 
has  held  responsible  appointments  as  surveyor  to  a 
local  board  or  district  council  for  thirty  years, ^he 
last  twelve  of  which  have  been  spent  in  the  service 
of  an  urban  district  council.  Having  now  com- 
pleted the  three  score  years  and  ten  which  the 
Psalmist  allots  as  the  normal  extent  of  man's  life, 
he  finds  that  instead  of  entering  into  the  honourable 
retirement  to  which  he  is  so  well  entitled  he  has  to 
accept  an  appointment  as  assistant-surveyor  at  a 
much  reduced  salary.  While  we  are  aware  that 
"  hard  cases  make  bad  law,"  we  are  prepared  to 
contend  that  a  career  such  as  that  which  we  have 
just  outlined  affords  an  excellent  illustration  of  the 
proposition  that  in  regard  to  the  superannuation  of 
Local  Government  officers  the  law  as  it  at  present 
exists  is  by  no  means  consistent  with  justice.  Every 
instance  of  this  kind  which  is  brought  to  light 
should  spur  every  officer  on  to  do  all  that  lies  in  his 


power  to   assist  the   efforts  which  are    being  made 
to  secui  e  a  remedy  for  a  very  real  grievance. 


The 


The  Metropolitan  Water  Board 
(Various  Powers)   Bill,  which  is 
Water    Board     now  before  Parliament,  as  origi- 
Bill.  nally  drafted  contained  a   clause 

which,  had  it  been  allowed  to 
stand  unameuded,  would  have  inflicted  considerable 
hardship  upon  the  local  authorities  affected.  The 
clause  in  question  required  the  immediate  substitu- 
tion of  modern  hydrants  for  existing  fire-plugs, 
and  the  principal  objections  put  forward  by  the 
petitioners  against  the  Bill  were  two.  In  the  first 
place  it  was  said  that  the  passage  of  the  clause 
would  saddle  local  authorities  with  a  very  heavy 
expenditure  ;  and  second,  that  in  many  cases  the 
existing  fire-plugs  were  quite  efficient  for  the  pur- 
pose for  which  they  were  used,  and  that  if  they 
were  to  be  replaced  the  cost  should  fall  upon  the 
Board  and  not  upon  the  locality.  The  clause  was 
materially  modified  in  Committee  to  meet  these 
objections.  As  regards  the  former,  it  was  provided 
that  the  work  of  substitution  should  be  spread  over 
a  period  of  ten  years  ;  while  the  latter  point  was 
met  by  limiting  the  operation  of  the  section  to 
'obsolete"  or  unsuitable  fire-plugs.  In  case  of 
dispute  the  question  whether  plugs  are  obsolete  is 
to  be  determined  by  arbitration ;  but  the  board 
appear  to  have  admitted  in  the  course  of  the  discus- 
sion that  a  fire-plug  fitted  with  a  controlling  valve 
or  cock  is  as  efficient  as  a  hydrant.  The  local 
authorities  concerned  are  to  be  congratulated  upon 
their  successful  opposition  to  a  clause  which,  had  it 
been  passed  in  its  original  form,  would  have 
indicted  considerable  hardship  upon  the  ratepayers 
of  their  districts. 


A    New    Book 

on  Asphalt 

and  Bitumen. 


In  view  of  the  approaching 
Road  Congress,  the  attention 
of  highway  engineei-s  and  sur- 
veyors may  specially  be  directed 
to  a  review  of  Mr.  Arthur  Danby's  book  on 
'•  Natural  Bock  Asphalts  and  Bitumens,"  which 
appears  in  another  part  of  this  issue.  All  who 
intend  to  take  part  in  the  discussion  of  the 
subject  at  the  Boad  Congress  should  consult  this 
book,  a  study  of  which  will  tend  usefully  to  con- 
centrate discussion  on  really  important  points. 
It  is  obvious  that  only  a  small  portion  of  the 
time  available  for  discussion  can  be  given  to  this 
particular  subject,  but  there  will  certainly  be 
many  private  discussions  in  which  engineers  from 
different  countries  will  take  part,  and  no  one  who 
wishes  to  hold  his  own  in  such  encounters  —  as 
some  of  them  will  doubtless  be — can  afford  to  be 
without  the  latest  and  best  information  as  regards 
the  materials  themselves  and  the  views  which 
well-known  experts  hold  as  regards  their  use. 


tution 
Examinations. 


Our  attention  has  been  called 
Surveyors'  Insti-  to  a  p0SSjbly  misleading  state- 
ment which  occurred  in  the 
course  of  a  "  Minute  "  on  this 
subject  in  our  last  issue.  The  position  is  that  can- 
didates who  have  been  referred  back  in  their 
"typical"  subject  will  still  have  the  privilege  of 
taking  that  one  subject  again  at  a  subsequent 
examination.  The  new  regulations  make  no 
alteration  in  this  respect ;  but  they  do  provide 
that,  after  waiting  until  next  March  to  be 
re-examined  in  only  one  subject,  the  candidate 
(assuming  he  is  then  successful)  cannot  be  elected 
as  a  professional  associate  of  the  institution  until 
he  has  passed  the  final  examination,  for  which  he 
must  wait  until  the  following  March.  We  may 
perhaps  take  this  opportunity  of  renewing  the 
invitation  which  we  gave  last  week  to  the  candi- 
dates affected  to  communicate  with  us  with  a  view- 
to  the  presentation  of  a  memorial  to  the.  council  of 
the  institution. 
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Some  of  the  More  Recent  Municipal  Works  of  Roolidaie. 


By    S.    S.    PLATT,    M.IHST.C.E.   Borough    Surveyor. 


This  meeting  is  intended  primarily  as  a  visit  to 
some  of  the  works  carried  out  hy  the  author  since 
the  last  visit  of  the  institution  in  1897,  and  the  fol- 
lowing description  is  offered  to  explain  the  principal 
features  of  interest  to  members,  rather  than  that  of 
a  paper  for  discussion. 

In  vol.  xxiii.  (1897)  of  the  "  Proceedings  "  was  given 
an  account  of  some  of  the  chief  municipal  works  of 
Rochdale  at  that  date — viz.,  the  town  hall,  technical 
school,  free  library,  new  fire  station,  sewage  disposal 
works,  and  an  interesting  sewer  crossing  under  the 
Rochdale  Canal. 


Me.  S.  S.  Platt. 

To  recapitulate  shortly  for  the  benefit  of  members 
who  do  not  possess  vol.  xxiii.,  or  The  Sueveyoe  of 
May  28,  1897,  containing  the  description  of  the 
sewage  disposal  works  in  1897.  The  sewage,  then 
about  1,250,000  gallons  per  day  dry-weather  flow,  was 
passed  through  a  detritus  catch-pit  and  screening 
chamber,  after  which  alumino-ferric  was  added,  and 
when  necessary  sulphuric  acid  to  neutralise  the  ex- 
cessive alkalinity  due  to  flushes  of  wool  scouring 
trade  refuse.  The  sewage  then  passed  through  one 
of  two  roughing  tanks,  each  having  a  capacity  of 
105,000  gallons,  then  through  six  precipitating  tanks 
each  of  a  capacity  of  200,000  gallons;  total  capacity 
of  tanks  equals  1,410,000  gallons.  The  tank  effluent 
was  then  passed  on  to  twenty-four  land  filtration 
plots  having  a  total  area  of  60  acres.  The  final 
effluent  from  the  land  was  discharged  into  the  river 
Roch  at  six  outlets.  The  precipitated  sludge  was 
pressed  in  four  presses,  since  increased  in  1908  to 
six,  and  improved  by  new  mechanical  arrangements 
for  opening  and  closing. 

The  amount  of  pressed  sludge,  1912-13,  was  4,050 
tons. 

EXTENSION     OF     THE     SEWAGE     DISPOSAL     WOKKS, 
EOCH  MILLS   (1913). 

Plate  I. — Owing  to  the  abnormal  foulness  of  the 
sewage  and  the  increased  volume  now  delivered  to 
the  works  caused  by  the  coupling  up  of  districts 
which  were  not  connected  to  the  main  sewers  of  the 
borough,  the  land  proved  to  be  inadequate  for  deal- 
ing with  the  sewage  in  a  satisfactory  ?nanner,  and 
the  surface  of  the  land  filtration  plots  became  coated 
over  with  sludge  from  the  tank  liquor,  causing  the 
water  to  lie  in  lakes  on  the  plots,  and  an  unpleasant 
odour  to  be  given  off  when  any  of  the  plots  were 
"dried  off."  In  1901  the  author  presented  a  report 
dealing  with  thi=  matter,  and  advised  a  scheme  to 
be  carried  out,  including  an  installation  of  percolat- 
ing filters  for  the  treatment  of  the  major  portion  of 
the  sewage  and  to  act  as  a  relief  to  the  land.    Owing 
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to  various  causes  this  portion  of  the  scheme  was  not 
carried  out,  but  the  whole  of  the  land  was  rested 
and  relevelled  where  necessary,  deep  ploughed  and 
cropped,  and  the  sludge  on  the  surface  was  disposed 
of.  Also  5£  acres  of  contact  beds  were  constructed 
out  of  rates,  at  a  cost  of  about  £6,500,  and  have  since 
been  used  to  supplement  the  land  in  dealing  with 
the  sewage.  This  subsequently  proved  to  be  only  a 
temporary  relief,  and  as  no  more  suitable,  land  avail- 
able for  the  purpose  was  to  be  had  in  the  neighbour- 
hood, or  even  for  a  considerable  distance,  the  author 
again  advised  that  it  was  only  possible  to  look  for 
means  of  improvement  in  bacterial  beds  as  a  supple- 
ment and  relief  to  the  existing  arrangements. 

In  regard  to  the  foulness  of  the  sewage  previously 
referred  to,  the  Royal  Commission  on  Sewage  Dis- 
posal, in  the  Third  Appendix  to  the  Fifth  Report, 
issued  in  1909,  at  p.  450,  state  that — "The  above 
figures  show  the  Rochdale  sewage,  as  judged  by  the 
hourly  samples,  to  be  very  strong,  especially  in 
oxidisable  matter,"  and,  after  giving  further  par- 
ticulars, conclude  as  follows :  "  Nothing  more  re- 
quires to  be  added  to  emphasise  the  foul  and  greasy 
character  of  Rochdale  sewage."  It  may  be  interest- 
ing to  mention  that  in  September,  1899,  two  experi- 
mental percolating  filters,  having  an  area  of  400 
sq.  yds.,  9  ft.  deep,  of  gas  coke,  lj-m.  gauge  and  up- 
wards, were  installed  on  "  Whittaker  &  Bryant's " 
principle,  and  have  been  worked  continuously  since 
that  date  up  to  the  present  with  varying  quantities 
of  both  septic  and  chemically  precipitated  sewage 
effluent,  and  within  that  time  the  Royal  Commission 
paid  two  official  visits  to  the  works,  and  the  officers 
of  the  commission  paid  frequent  visits  of  inspection, 
and  made  analyses  of  many  samples  of  effluents  from 
these  beds  under  varying  conditions  of  working. 
Ordinarily  the  filters  were  worked  at  a  volume  of  133 
gallons  per  cubic  yard  per  twenty-four  hours,  but  at 
the  request  of  the  Royal  Commission  this  volume 
was  in  the  case  of  chemically  precipitated  effluent 
gradually  increased  up  to  250  gallons  per  cubic  yard, 
when  their  tests  were  discontinued,  the  results  of 
which  it  is  expected  will  appear  in  a  subsequent 
report. 

As  the  result  of  the  satisfactory  continued  working 
of  these  experimental  filters,  and  also  the  successful 
working  of  an  installation  since  1905  of  six  similar 
filters  at  a  branch  sewage  works  in  the  southern 
part  of  the  borough  at  Castleton,  the  author  in  May. 
1910,  submitted  a  complete  scheme  of  extension  and 
alterations  which,  in  his  opinion,  were  necessary 
for  the  satisfactory  disposal  of  the  sewage  tributary 
to  the  Roch  Mills  works. 

In  order  to  comply  with  the  requirements  of  the 
Local  Government  Board,  it  was  necessary  that  pro- 
vision should  be  made  for  three  times  the  dry- 
weather  flow  of  sewage  to  be  treated  as  sewage,  and 
that  an  additional  volume  of  three  times  the  dry- 
weather  flow  should  be  treated  as  storm  water.  The 
recommendations  of  the  Royal  Commission  having 
included  in  their  Ffth  Report  the  dealing  with  the 
storm  water  in  special  settling  tanks,  the  author 
designed  the  scheme  accordingly. 

The  sewage  tributary  to  these  works  was  dis- 
charged at  two  outfalls  at  opposite  sides  of  the  farm, 
and  the  ordinary  dry-weather  flow  at  both  outfalls 
was  about  2,250,000  gallons  per  twenty-four  hours, 
but  for  the  purpose  of  the  scheme  the  total  dry- 
weather  flow  was  taken  at  2,750,000  gallons  to  allow 
for  anticipated  increase  at  an  early  date  due  to  ex- 
tension of  the  main  sewerage  system,  and  for  in- 
crease expected  from  conversion  of  pail  closets  to  the 
water-carriage  system,  and  this  would  make  a  volume 
of  8,250,000  gallons  of  sewage  to  be  treated  as  sewage, 
and  an  equal  volume  of  diluted  sewage  to"  be  treated 
as  storm  water.  It  should  be  mentioned  that  here- 
tofore the  flow  of  sewage  tributary  to  the  minor 
outfall  (the  Sudden  Valley)— about  500,000  gallons  per 
day— was  treated  in  a  set  of  three  precipitating 
tanks  of  a  total  capacity  of  300,000  gallons,  and  the 
extension  scheme  provides  for  utilising  these  exisl 
ing  tanks  for  treatment  of  the  storm  water  only  due 
to  that  outfall,  and  diverting  the  sewage  up  to  three 
times  the  dry-weather  flow  by  a  new  line  of  pipes  to 
the  main  works,  so  as  to  enable  the  whole  of  the 
sewage   flow  from   both  outfalls  to  be   screened   and 
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dealt  with  at  the  Roch  tanks,  and  for  this  purpose 
the  inlet  arrangements  at  main  works  have  been 
altered  and  the  provision  made  in  duplicate  of  new 
entrance  channels,  detritus  catchpits,  screens, 
chemical  mixing  channels,  &c.  In  order  to  increase 
the  tank  capacity  it  is  proposed  to  construct  an 
additional  tank  adjoining  the  No.  6  of  the  Roch 
tanks,  with  a.  capacity  of  200,000  gallons,  which, 
added  to  the  existing  tank  capacity  of  1,410,000  gal- 
lons, will  give  a  total  tank  capacity  of  1,610,000  gal- 
.  equal  to  rather  more  than  fourteen  hours' 
flow   of  the  dry-weather  sewage. 

After  having  undergone  chemical  precipitation 
while  passing  through  the  tanks,  the  tank  liquor 
drav  'I  off  at  either  end  of  the  tanks,  to  the  extent 
of  450,000  gallons  of  the  daily  dry-weather  flow,  will 
be  dealt  with  on  45  acres  of  the  land  already  laid 
out  for  filtration,  after  it  has  been  relevelled  where 
iry,  cropped  to  take  off  the  sludge,  and  deep- 
ploughed  and  subsoiled;  the  remainder  of  the  dry- 
weather  flow  (2,300,000  gallons)  will  pass  by  gravita- 
tion through  a  new  pipe  line  under  Roch  Mills-lane 
and  over  the  river  Roch  to  a  pump  well  situated  at 
the  westerly  side  of  the  farm,  on  each  side  of  which 
will  be  placed  the  installation  of  percolating  filter- 
to  treat  the  major  portion  of  the  tank  liquor.    As  the 


yard  per  twenty-four  hours  during  the  time  that  the 
smallest  volume  has  to  be  dealt  with.  The  Local 
Government  Board,  as  a  condition  of  giving  their 
sanction,  reduced  the  volume  to  be  treated  on  these 
filters  to  65  gallons  per  cubic  yard  for  dry-weather 
flow  and  195  gallons  for  three  times  diluted  flow,  the 
result  being  that  the  number  of  filters  had  to  be  in- 
creased from  twenty-three  to  twenty-six.  These  are  to 
be  in  two  groups,  thirteen  being  placed  on  each  side 
of  the  pump-house,  the  first  half  having  been  con- 
structed and  brought  into  use,  and  the  remainder  to 
be  constructed  within  a  short  period  after  this  first 
installation  has  been  brought  into  operation. 

The  floor  of  the  filters  has  been  constructed  of 
cement  concrete,  rendered  smooth  and  made  to  fall 
to  channels  provided  for  the  collection  of  the  effluent. 
The  outside  walls  of  the  filters  are  constructed  of 
pigeonholed  brickwork,  and  a  false  bottom  is  formed 
by  means  of  15-in.  diameter  perforated  half-pipes, 
upon  which  is  placed  the  filtering  material,  consist- 
ing  of  gas  coke  (obtained  from  the  corporation  gas- 
works) which  has  had  all  smaller  than  H-in.  taken 
out  of  it.  In  the  centre  of  each  of  the  filters  is  a  shaft 
of  brickwork,  on  the  top  of  which  rests  the  body  of 
the  sprinkler  for  distributing  the  tank  liquor,  con- 
sisting of  six  revolving  arms  of  iron  pipes,  perforated 


Main  Outfall 'Sewer 
from  Town 


Roch  Mills  Sewage  Wobks  Extensions,  Rochdale. 
(Plate  l.) 


top  of  the  filters  is  above  the  level  of  the  tanks,  it 
was  necessary  to  provide  for  the  requisite  pumping 
plant,  to  house  which  has  been  erected  a  building 
adjoining  the  pump  well  previously  mentioned,  and 
in  which  has  been  installed  centrifugal  pumps  driven 
by  electric  motors.  Each  pump  unit  is  capable  of 
delivering  3,450,000  gallons  per  day  into  an  overhead 
tank  adjoining  the  pump-house.  This  tank  is  ele- 
vated sufficiently  to  feed  by  gravitation  the  automatic 
revolving  sprinklers  for  distributing  the  tank  liquor 
on  the  surface  of  the  filters. 

In  order  to  safeguard  against  a  breakdown,  and 
to  comply  with  the  requirements  of  the  Local  Govern- 
ment Board,  a  "stand-by"  electrically-driven  pump- 
ing plant  is  provided,  as  continuous  pumping  will 
be  necessary  in  order  to  deal  with  the  sewage  flow  to 
the  works.  As  previously  mentioned,  it  is  intended 
to  treat  the  tank  liquor  so  pumped  on  lines  based  on 
the  results  of  the  two  experimental  beds  at  Roch 
Mills,  continuously  worked  since  September,  1899, 
and  on  similar  lines  to  the  installation  constructed 
in  1905  at  the  Castleton  sewage  disposal  works. 

The  scheme  provided  for  the  laying  down  of  twenty- 
three  percolating  filters,  each  72  ft.  diameter,  9  ft. 
deep,  with  a  surface  area  of  452  sq.  yds.  The  quantity 
of  tank  liquor  treated  was  proposed  to  be  at  the  rate 
of  220  gallons  per  cubic  yard  per  twenty-four  hours 
during  the  time  that  the  greatest  volume  has  to  be 
dealt  with,  and  at  the  rate  of  73J-  gallons  per  cubic 


at  varying  distances  so  as  to  ensure  a  uniform  dis- 
tribution over  the  whole  of  the  upper  surface  of  the 
filter. 

After  the  tank  liquor  has  passed  through  the  filters 
it  flows  by  means  of  channels  to  the  humus  tanks, 
two  in  number,  each  of  a  capacity  of  225,000  gallons, 
through  which  it  is  allowed  to  pass  slowly  and  deposit 
as  much  as  possible  of  the  heavier  portion  of  the  fine 
solid  matters  that  are  in  suspension.*  These  tanks 
are  provided  in  duplicate  so  that  they  can  be  cleaned 
out  alternately,  the  top  water  being  run  off  into  the 
pump  well,  and  then  retreated  on  the  filters;  the 
deposited  matter,  in  the  form  of  very  thin  sludge, 
gravitating  to  a  sludge  well  adjoining  the  pump  well, 
from  which  it  is  pumped  by  a  centrifugal  pump 
through  a  6-in.  sludge  main  to  the  new  Sudden  outfall 
to  mix  with  the  sewage  treated  at  the  tanks.  Arrange- 
ments have  been  designed  that  the  filter  effluent, 
having  passed  through  the  humus  tanks,  can,  if  neces- 
sary, be  dealt  with  on  the  adjoining  fine  ash  beds, 
2J  acres  (now  used  as  secondary  contact  beds),  when 
they  have  been  converted  by  a  different  arrangement 
of  feed  into  streaming  filters. 

PUMP-HOUSE    BUILDINGS    AND    PLANT. 

Plate  No.  2. — These  are  situate  midway  between  the 
two  stacks  of  percolating  filters,  the  one  already  con- 
structed and  the  one  included  in  the  full  scheme,  and 

*  The  final  effluent  passing  to  the  Eiver  Eocb. 
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ite  the  outli  end  of  the  humus  deposition  tanks. 
I'm-  buildings  are  one  storey  in  height  above  ground, 
finished  in  Accrington  facing-  hricks  with  Yorkshire 
-tone  dressings.  They  comprise  a  pump-room,  40ft. 
by  24ft.;  men's  mess-room,  19ft.  by  18ft.;  store  and 

repair  i,   18 ft.  by  15ft.,  with  lavatory,  &c,  and 

heating  ehaiubei  in  cellar;  also  tank  effluenl  well 
(pump  well),  (lift,  by  20ft.,  with  overhead  d< 
tan!  -  !  ■  im  dimei  iot  and  a  sludge  well,  '24  ft. 
by  15  ft.  The  ins  internally  are  finished  in  Ace  ring- 
Ion  faring  brick  .  with  glazed  brick  dado  in  pump- 
house.  The  tank  efflui  n1  is  delivered  to  the  pump 
well  through  a  3-ft.  diameter  cast-iron  pipe,  which 
has  a  larger  discharge  capacity  than  required,  but 
aels  as  additional  storage  in  conjunction  with  the 
pump  well. 
The  well  is  built  of  brickwork  in  cement,  lined  with 
Ihvala"  asphalt  put  on  in  two  coats,  and  supports 
the  overhead  delivery  tank,  3ft.  3in.  deep,  the  fiooi 
"i    which    is   in    reinforced   concrete,  9in.    thick,   both 
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Plant,  Rochdale. 

(Plate  3.) 

Boi  i    and   side     being   lined  with  asphalt.    The  floor 

of    this    tank    gives    a    head    of    1ft.    above    the    level    of 

the  top  ■>!  the  percolating  filters.  The  whole  od  the 
plant  installed  for  pumping  the  lank  effluent  from 
tins  well  tu  the  overhead  delivery  tank,  which  com 
mauds  and  feeds  the  percolating  filters,  has  been  sup- 
plied mu\  elected  by  the  Rees  Roturbo  Manufacturing 
Company,  Limited,  of  Wolverhampton.  It  consists  oi 
Four  electrically  driven  centrifugal  pumps  of  then 
Roturbo  pressure-chamber  type,  each  directly  coupled 
to  a  semi-enclosed  direct-current  motor  of  then  own 
manufacture.  Tile  plant  is  arranged  in  two  full  unit  - 
and  two  half-units.  Each  full  unil  can  lift  3,450,000 
gallons  in  twenty-four  hours  (or  at  the  rate  of  2,400 
u . 1 1 1 ■  > 1 1  -  per  minute)  to  a  lieight  of  14ft  (Jin.,  which 
is  the  ordinary  winking  lift.  Any  two  full  units  are 
capable  of  pumping  the  maximum  Huh  to  be  treated 
mi  iln  percolating  filters  viz.,  6,900,00(4  gallons  pei 
twenty-four  hours-  the  remaining  unit  heme  provided 
as  a  stand-bj    in  case  of   breakdown.    'The   half-units 

are    provided    to  deal    with    the   reduced    Llight    flow,   and 

with   the  variations  of  the  ordinarj    flow!     Ii    si Id 

he    noted    thai    the    plant    is    of   sufficient    capacity     I'll 

the  -ill  si  heme,  which  includes  an  additional  thirteen 
percolating  filters.  All  the  pumps  have  "drowned  " 
suction  pipes,  the  sizes  of  the  suction  and  delivery 
pipes  of  the  full  units  being  ]'2in.  diameter,  and  of 
the  half-units  9in.  diameter.  The  full  units  have 
20-b.h.p.  motors,   and  the  half  units   10-b.h.p.   motors 

For  dealing  with  the  humus  from  the  deposition 
tanks,  which  flows  by  gravitation  into  the  sludge  well 
previously  mentioned,  a  pump  of  similar  type  to  the 
other  pumps  has  been  installed,  with  6-in.  diameter 
sucl  ion  and  delivery  pipes,  driven  by  a  10-b.h.p.  motor. 
In  this  case  the  pump  is  not  "drowned."  but  is 
primed  from  the  tank  effluent  pump  well.  This  pump 
raises  3U0  gallons  per  minute  of  sludge  against  a  total 
head  of  42ft.  This  humus  sludge,  containing  95  per 
cent  of  water,  is  delivered  into  the  Sudden  Valley 
outfall  main,  and  so  passes  along  to  the  main  works 
for  treatment. 

All  the  arrangements  for  the  starting  gear,  switches, 
meters,  &c.  are  on  two  switchboards  fixed  on  the 
control  platform,  8  ft.  above  the  floor  of  the  pump- 
house,  and  on  the  same  level  as  the  floor  of  the  men's 
room,  &c,  thus  giving  easy  access  for  the  men  in 
charge. 


The  switchboards  are  of  slate  slabs,  mounted  on  an 
angle-iron  frame,  with  polished  teak  casing.  There 
■  're  panels  lor  the  incoming  main  supply,  lighting  cir- 
cuit ,  circuit  to  the  Sudden  storm-water 
together  with  a  separate  control  panel  for  each  pump 
motor,  each  panel  being  tilted  with  a  protect  d  en- 
closed, ventilated  tj  pe  of  starter,  ein  nil  I 
fuses,  meters,  &c. 

The  electrical   work   has  been  executed    by  Messrs. 
W  hipp  &    B  i  u  ne    Ro  hdale.    The  build  .    d  the 

percolating  filters,  &c,  are   light  d  by  u     i 
electric  lamps,  work  earned  out  bj  the  Rochdale  Elec- 
tric Company,  and  the  pump-house  has  an  installa- 
tion of  low-pcessure  hot-water  healin  Keck  " 
supplied   by   Messrs.   Saund              I  i;  lor,  oi 
Manchester.    The  electrical  supply  is  direct  from  the 
corporation  power  station,  and  is  a  three-wire 
of  440  volts   between   the   outers   and    220    volts    be- 
tween   each    outer    and    the     middle     wire;      but     thi 
installation   has   been   designed   in    such    a    manner 
as     to     allow     of    the     overhead     lines     bei 
plied   at  550  volts   from  a  traction   supply,   oi 
the  negative  will  be  earthed.    The  portion   up  to  the 
old  works  has  been  laid  underground  by  the  corpora- 
tion departments  to  a  connection  hoard  in  the  engine- 
house,  about   1,200  yds.,  and  thence  ovei  head 
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over  the  settling  tanks,  supported  on  steel  lattice 
standards,  and  over  the  farm  on  "A"  wooden  poles 
to  the  switchboard  at  the  pump-house,  about  560yds., 
and  to  subsidiary  plant  at  the  Sudden  screening 
chamber,  &c,  about  240yds. 

The  supply  of  cable  and  all  overhead  work  has  been 
carried  out  by  Messrs.  Glover  &  Co.,  of  Manchi 

The  electrical  part  of  the  scheme,   including    the 
work  at  the  pump-house,  has  been  desigm 
vised  by  the  borough  electrical  engineer,  acting 
operation  with  the  author. 

Weir-gauging   recorders   and   water-level   indicators 
have   keen   provided   in   different  parts  of   the   works 
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where  required,  supplied  by  Messrs.  Geo.  Kent, 
Limited. 

Having  described  the  plant  provided  for  the  disposal 
of  the  sewage  up  to  a  volume  equal  to  three  times 
the  dry-weather  flow,  as  previously  mentioned,  now 
follow  the  particulars  of  the  provision  for  treating  an 
equal  volume  of  storm  water. 

Following  the  recommendations  of  the  Royal  Com- 
mission in  their  Fifth  Report  the  scheme  provides 
for  two  settling  tanks  having  a  total  capacity  of 
515,000  gallons  =  six  hours'  flow  of  sewage  delivered 
by  the  main  outfall.  This  diluted  sewage,  before 
reaching  the  storm  overflow  weir,  has  passed  through 


Ferro-Concrete  Work,  Mellor-street  Bridges, 
Rochdale. 

(Plate  6.) 

detritus  catchpits  and  the  mechanically  operated 
screens  at  the  entrance  to  restrain  the  grosser  solids, 
and  the  overflow  only  from  the  storm-water  tanks 
passes  to  the  river.  The  contents  of  the  storm-water 
tanks,  after  the  end  of  the  storm  flow  and  after  settle- 
ment, are  drawn  off  by  floating  arms  down  to  the  sedi- 
ment, and  flow  to  an  effluent  well  at  the  original 
works,  and  are  pumped  up  to  the  channel  for  treat- 
ment in  the  precipitation  tanks,  and  any  sediment  is 
separately  drawn  to  the  -Indue  well  for  treatment 
along  with   the  sludge   from   the  precipitation  tanks. 


Ferro-Concrete  Abutments,   Melloh-street 
Bridges,  Rochdale. 

(Pate  6.) 

ue  arrangements  are  carried  out  at  the  Sudden 

storm-water  tanks.  Supernatant  water  left  in  these 
tanks  is  passed  over  a  filtration  plot  adjoining,  and 
the  sediment  is  forced  by  a  Shone's  ejector  to  the 
main  works  for  treatment  along  with  the  sludge  tribu- 
tary to  that  works.  In  this  case,  however,  the  storm 
flow  is  a  motor-operated  screen  on  similar 

lines  to  that  installed  at  the  main  works  hereafter 
described  before  passing  to  the  storm-water  tanks. 


CATCHPITS,  SCREENING  AND  CHEMICAL  MIXING 
PLANT. 

Plate  No.  3.— At  the  entrance  to  the  works  there 
are  three  catchpits  (30  ft.  by  8  ft.),  after  which  the 
sewage  passes  through  two  (or  if  necessary  in  times 
of  storm  through  three)  screens.  As  the  screening 
and  raking  apparatus  at  these  works,  supplied  by 
Messrs.    S.    S.    Stott   &    Co.,    engineers,    Haslingden, 


Ferro-Concrete   Arch,    Mellor-street  Bridges, 
Rochdale. 

(Plate  7.) 

possesses  novel  features,  the   author  has   thought    il 
advisable  to  insert  here  a  full  description  of  it. 

The  three  screening  and  raking  apparatus  (Law's 
patent)  are  fixed  in  chambers  8  ft.  wide  by  6  ft.  '.)\  in. 
deep  at  the  outlet  end  of  the  detritus  tanks.  Each 
inclined  screen  is  fitted  with  taper  section  steel  bars 
7  ft.  6  in.  lo.ig,  spaced  i  in.  apart,  the  maximum 
sewage  level  being  about  5  ft.  The  raking  gear  above 
the  coping  consists  in  each  apparatus  of  a  built  up 
steel  framework  with  sprocket  wheels  and  bearings, 
also  malleable  detachable  chains,  carrying  a  travel- 
ling cleaning  rake  fitted  with  a  series  of  malleable 
prongs.  The  rake  is  suspended  by  two  vertical  "  T  " 
section  arms  from  a  cross-bar  on  the  chains,  and  is 
counterbalanced  by  two  weights  suspended  by  wire 
ropes  working  over  suitable  groove  pulleys.  The 
ends  of  the  rake  are  fitted  with  runner  pulleys, 
working  between  cast-iron  guides  in  front  of  the 
inclined    screen.       In     working     the     rake     descends 
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(Plate  8.) 

through  the  channel  guides  furthest  from  the  screen, 
and  ascends  through  the  guides  nearest  to  the 
screen,  the  prongs  engaging  in  the  spaces  between 
the  screen  bars  and  removing  the  refuse  therefrom. 

A  vertical  steel  plate  is  fitted  at  the  top  of  the  screen 
to  prevent  the  refuse  falling  from  the  rake,"  and  on 
the  rake  arriving  at  the  highest  point  of  travel  the 
refuse  is  automatically  discharged  by  a  cleaner,  con- 
sisting of  a  set  of  vertical  prongs  in  a  cross-bearer, 
actuated  from  the  detachable  chains  which  cany  the 
rake.  At  the  junction  of  the  "up"  and  "down" 
guides  a  hinged  flap  is  fitted,  to  ensure  the  rake 
descending  the  guides  furthest  from  the  inclined 
screen. 

Conveyor.— A  scraper  conveyor,  consisting  of  a 
series  of  steel  scrapers  on  a  double-strand  endless 
chain,    working/  along    a    steel    trough,    removes    the 
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screenings  and  deposits  same  into  a  wheelbarrow 
at  the  side  of  the  screening  chambers.  The  three 
screening  apparatus  and  the  scraper  conveyor  are 
dri/en  independently  by  means  of  steel  roller  chains 
and  sprocket  wheels  with  clutches,  from  a  counter- 
shaft across  the  tanks,  the  motive  power  being 
obtained  from  a  totally  enclosed  motor,  9  b.h.p., 
1,070  r.p.m.,  direct-coupled  to  a  set  of  worm  reduc- 
tion gearing  to  transmit  6  b.h.p.  at  40  r.p.m. 

Crane. — The  jib  crane  for  raising  the  detritus  in  a 
wheelbarrow  from  the  tanks  has  a  radius  of  18  ft.,  and 
is  suitable  for  lifting  loads  up  to  10  cwt.  The  crane 
is  operated  by  hand,  but  is  arranged  so  that  an  elec- 
tric motor  can  be  applied  if  found  desirable. 

Chemical  Boxes.— Immediately  in  front  of  the  agi- 
tators, in  the  two  sewage  channels,  are  two  chemical 
boxes,  each  consisting  of  a  perforated  steel  trough 
7   ft.   4    in.   long,    containing   the   alumino-ferric.    the 
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troughs  being  carried  by  link  chains  working  over 
suitable  winding  barrels,  with  spur  and  pinion  gear 
for  raising  and  lowering  by  hand. 

Agitators. — The  two  agitators  are  of  the  double  type, 
each  having  two  vertical  shafts  with  horizontal  agi- 
tator arms,  geared  to  work  in  opposite  directions  by 
means  of  bevel  gear  and  cross  shaft.  The  lower  end 
of  each  of  the  four  vertical  shafts  is  supported  in  a 
footstep  bearing,  the  top  end  of  each  shaft  being 
carried  in  a  cast-iron  cross  bearer.  All  the  bearings 
for  the  vertical  shafts  are  bushed  with  gun-metal. 
The  cross  shaft  extends  across  both  channels,  and  is 
supported  by  pedestals  with  double  gun-metal  steps. 
The  bevel  driving  wheels  are  each  fitted  with  a 
sliding  clutch  with  hand  levers,  so  that  any  of  the 
four  revolving  agitators  may  be  stopped  or  started 
independently  of  the  others.  The  agitators  are 
driven  by  a  totally  enclosed  motor,  4  b.h.p.,  1,000 
r.p.m.,  direct  coupled  to  a  set  of  worm  reduction 
gear,  to  transmit  3  b.h.p.   at  40  r.p.m.,  with    a  steel 


bushed  roller  drive  chain,  and  sprocket  wheels  with 
machine-cut  teeth,  to  transmit  power  from  the  worm 
gear  to  the  cross-shaft  of  the  agitator. 

The  screening  apparatus  at  the  Sudden  Valley  sewer 
is  of  exactly  similar  type  to  the  three  described  for 
the  Roch  Mills  screening  chambers,  the  depth  in  this 
instance  being  5  ft.  8  in.  This  apparatus  is  driven 
by  a  2J  b.h.p.  motor  with  worm  gear  to  transmit 
2  b.h.p. 

The  whole  of  the  constructional  work  of  the  exten- 
sion has  been  carried  out  under  contract  by  Messrs. 
J.  Bentley  &  Co.,  of  Bradford,  the  penstocks  and 
other  sewerage  ironwork  being  supplied  by  Messrs. 
J.  Blakeborough  &  Sons,  of  Brighouse;  cast-iron 
pipes  and  specials  by  the  Staveley  Coal  and  Iron 
Company;  Messrs.  Rd.  Johnson,  Clapham,  and  Morris, 
of  Manchester,  have  supplied  the  wire  netting  for 
reinforcing  brickwork  and  foundations,  and  the 
Expanded  Metal  Company  the  reinforcement  in 
concrete.  The  whole  of  the  rotary  sprinkler  appa- 
ratus (mercury  seal),  including  all  piping,  valves. , 
(Sec,  connected  therewith,  has  been  supplied  and 
erected  by  Messrs.  C.  Whitaker  &  Co.,  Limited,  of 
Aecrington.  The  total  cost  of  the  extension  work 
now  carried  out  is  about  £32,000. 

As  the  extension  works  are  only  just  about 
approaching  completion,  it  is  not  possible  to  give 
any  results  of  sewage  treatment  in  respect  to  them, 
but  it,  may  be  of  interest  to  give  the  results  of  the 
experimental  filters  previously  referred  to,  upon 
which  the  scheme  has  been  based.  It  should  be 
mentioned  that  the  sewerage  tributary  to  these  works 
is  on  the  combined  system  with  storm  overflows,  and 
the  average  flow  to  the  works  during  the  last  three 
years  has  exceeded  the  normal  by  from  50  per  cent 
to  70  per  cent,  according  to  the  wetness  of  the 
seasons. 

Averaue  Results  fok  the  last  Three  Years  in  Grains  of 
Oxt(!en  Absorbed  per  Gallon  in  Four  Hours,  when  Dealing  with 
133  Gallons  of   Precipitated   Sewage  per  Cubic  Yard  of  Filter. 


The  second  part  of  the  installation  required  to 
complete  the  scheme  is  the  duplication  of  the  outfall 
sever,  as  the  present  30-in.  iron  outfall,  executed  in 
1886,  is  only  capable  of  delivering  about  4J  times  the 
present  dry-weather  flow,  and  only  about  3A  times  the 
flow  proposed  to  be  provided  for,  and  it  will  therefore 
be  necessary  to  construct  an  additional  outfall  sewer 
alongside  the  existing  one  for  a  length  of  about 
870  yds.  to  the  Roch  Mills  works.  There  will  also 
require  to  be  constructed  an  additional  tank  adjoin- 
ing the  No.  6  tank  at  the  main  works,  and  the  second 
installation  of  percolating  filters  on  the  easterly  side 
of  the  pump-house.  (This  work  is  stipulated  by  the 
Local  Government  Board  to  be  completed  by  May. 
1915.)  The  estimated  cost  of  the  second  installation 
is  about  £22,000. 

WORKS     IN     FEHRO-CONCRETE. 

There  seems  a  tendency  for  the  universal  reign  of 
steel  to  be  giving  way  somewhat  to  a  return  of 
masonry  construction  —  not  to  brick  or  stone 
work,  but  to  an  artificial  stone— i.e..  concrete 
strengthened  by  steel.  This  composite  material  of 
construction  is  variously  called  "  ferro-concrete," 
"  concrete  steel,"  "armoured  concrete,"  "fortified 
concrete,"  "  reinforced  concrete."  and  many  others, 
at  the  whim  of  the  patentee  or  advocate  using  some 
variety  or  method  of  union  of  the  two  materials  of 
which  it  is  composed.  Concrete  itself  is  not  a  new 
constructional  material,  for  the  author  remembers, 
when  visiting  Rome  over  thirty  years  ago,  noticing 
ample  evidence  of  its  use  early  in  the  present  era. 
Concrete  alone,  however,  is  comparatively  weak  when 
exposed  to  tensile  strains.  Its  use  has  been  limited 
to  cases  where  only  a  low  tenacity  is  called  for,  but. 
by  the  combination  with  steel,  in  which  the  stetl  is 
rigidly  embedded  in  the  concrete,  the  concrete 
stiffens  the  steel,  and  the  steel  reinforces  the  con- 
crete, thereby  producing  a  constructional  material  of 
great  value,  economic  adaptability,  and  usefulness. 
An  important  consideration  is  that,  once  properly 
made,  the  first  cost  is  the- only  cost— a  great  advan- 
tage over  steel  construction,  which,  if  exposed  to 
atmospheric    influences,    requires    a    constant    outlay 
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for  maintenance.  In  order  to  attain  successful 
application  of  this  combined  constructional  material 
it  is,  however,  absolutely  necessary  that  the  work 
should  be  entrusted  only  to  persons  properly  quali- 
fied to  settle  the  proportions  and  distribution  of 
the  reinforcement ;  and  the  work  must  be  carried 
out  under  qualified  supervision  by  contractors  ex- 
perienced  in  this  class  of  work.  Any  departure  from 
or  non-observance  of  the  essentials  of  first-class  work 
considerably  reduces  the  strength  of  this  most  valu- 
able constructional  material  in  a  manner  which 
cannot    be    determined    by    calculation. 

The    author    does    not    propose    to    enter    into    the 
many  matters  affecting  the  design,  construction,  and 


Covering  in  the  River  Roch,  Rochdale. 
(Plate  10.) 

stability  of  reinforced  concrete,  which  can  now  be 
more  fully  studied  to  advantage  in  text-books  and 
periodicals  devoted  specially  to  this  new  form  of 
construction,  but  en  passant  he  may  refer  to  special 
matters  of  detail  which  he  had  to  deal  with  in  the 
work  hereafter  described,  as  it  is  probably  known  to 
some  of  you  that  he  was  one  of  the  earliest  in  this 
country  to  adopt  ferro-concrete  construction,  and 
some  of  the  work  presented  unique  points  which  be 
trusts"  will  lie  of  interest  to  his  fellow-members.  The 
four  works  hereafter  described  were  carried  out  on 
the  "Hennebique"   system  of  ferro-concrete. 

(a)  Two  arch  bridges,  each  23ft.  Gin.  span,  to  carry 
a  new  street,  15  yds.  wide,  called  Mellor-street,  over 
the  river  Spodden.    (Completed  1905.) 

(b)  Covering  the  river  Roch,  in  the  centre  of  the 
town,  for  a  length  of  100yds.  by  a  width  of  20yds., 
to  form  a  central  open  space  for  a  distributing  centre 


River  Roch  Covering  :  View  from  River  Bed. 

iPln'e  11.) 

of  a  system  of  electric  tramways  for  the  borough  and 
surrounding  districts.    (Completed  1905.) 

.,,  arch  bridge,  8g-yds.  span  and  14  yds.  wide 
I  parapets,  to  carry  Milnrow-road  over  the 
le  Canal  at  the  borough  boundary  at  Firgrove 
ace  an  old  narrow  and  inconvenient  arched 
7  vds.  span  and  4^  yds.  wide  between  parapets, 
it  1800,  when  the  canal  was  originally 
made.    (Completed  1906.) 

i   further  covering  of  the  river  Roch  for  a  dis- 
tance of  45  yds.  below  the  Rochdale  Bridge  and  below 
rk  (6)  previously  referred  to,  in  connection  with 
instruction  of  a  new   street,   16  yds.   wide,  and 
to   enable    an   isolated   tramway   to    lie    connected    I" 
ompleted  '1909.) 

onnection  with  thee  works  the  author  deei 1 

sntial  that  special  precautions  should  be  taken 


in  the  use  of  a  new  material  of  construction  about 
which  there  was  then  very  little  experience  in  this 
country,  and  it  may  be  of  interest  to  record  the  follow- 
ing matters  of  importance.  The  aggregate  was  deter- 
mined by  the  author  to  be  of  "  Lonkey  "  rock,  which 
is  a  local  hard,  fine  grit  stone  forming  the  hardest 
and  most  solid  beds  of  the  Haslingden  grit  of  the  mill- 
stone grit  formation,  the  gauge  to  be  of  all  sizes 
from  J-in.  down  to  -J-in.,  and  it  was  to  be  broken  as 
cubical  as  possible.  In  most  stone-breakers  there  is 
a  liability  for  such  hard  grit  stones  to  be  broken  into 
a  flaky  shape  as  distinguished  from  the  cubical.  This 
depends  somewhat  upon  the  make  of  the  breaker  and 
the  arrangement  of  the  crushing  jaws,  which,  instead 
of  knapping,  have  a  tendency  t©  shear  the  stone  off 
in  flakes.  These  would  probably  pass  edgeways 
through  an  ordinary  wire  riddle,  and  therefore  be 
larger  than  the  prescribed  gauge,  which  should  be 
objected  to,  otherwise  they  will  cause  voids  in  the 
concrete  (which  should  be  guarded  against)  by  lying 
flatwise  across  the  steel  reinforcement.  Another  im- 
portant point  is  as  to  the  amount  of  dust,  or  flour, 
in  the  resultant  crushed  stone,  which,  if  of  an  earthy- 
character,  would  considerably  deteriorate  the  strength 
of  the  concrete  by  taking  up  and  so  diluting  the 
amount  of  cement  compo  in  the  mixed  aggregate. 
From  experiments  made  for  the  author  with  1  part 
of  G.  &  T.  Earle's  cement  to  3  parts  of  various  kinds 
of  sand,  as  follows:  (1)  The  fine  riddlings  from  the 
crusher  of  Lonkey  or  hard  flagrock  stone ;  (2)  the  same 
with  the  floury  dust  washed  out;  (3)  ordinary  sharp 
pit  sand,  mostly  quartz  grains;  (4)  millstone  grit  sand, 
ground  in  a  mill;  and  (5)  Standard  Leighton  Buzzard 
sand — the   following  results  were  obtained:  — 

Table  of  Tests  of  Sand  and  Cemest  by  Messrs.  Henry  Faua  &  Co. 
In  oil  cases  the  average  of  three  briquettes,  September,  1903. 


Briquettes  (1"  section)  and  cubes  were 

Twenty- 

composed  of  three  parts  by  weight  of 

Seven 

Fourteen 

each  of  the  sands  to  one  paru  of  G.  & 

dm*. 

flays. 

days. 

T.  Earle's  cement. 

Tensile  Strength  per  Square  Inch- 

Strain  applied  at  the  l'ate  of  100  lb. 

in  15  seconds — 

No.  1.— Crushed  Lonkey  sandstone 

lb. 

tb. 

Hi. 

(sand  used  as  received) 

262 

279 

.1/.: 

No.  1a. — Crushed  Lonkey  sandstone 

(sand  washed  before  gauging) 

3 » > 

127 

497 

No.  2.  — Natural  sand  ... 

:-02 

381 

413 

No.  3.  — Crushed  yellow  gritstone  .. 

29J 

339 

39/ 

No.  4.— Standard  Leighton  Buzzard 
stnl       

51 

_. 

_ 

Crushing  Strei  gth  per  Square  Inch- 

No.  1.—  Crushed  Lonkey  sandstone 

(sand  used  as  received) 

2,105 

-'.  1 1 1 

3,168 

No.  lA.— Crushed  Lonkey  saudstone 

(sand  washed  before  gauging) 

S.S72 

3,989 

3,578 

No.  2.— Natural  sand 

3.2^6 

3,285 

3,490 

No.  3  —Crushed  yedow  gritstone 

2,199 

2,610 

3,285 

No  4.     Standard  Leighton  Buzzard 

sand       

2,938 

Note.  Washing  the  Lonkey  (No.  1  to  1a)  got  rid  of  about  30  per 
cent,  of  fine  dusty  matter  passing  through  a  No.  100  sieve  (see  following 
table)  :  — 

Table  of  Tests  of  Cement  and  Sand  bt 
Messrs.  Henry  Faua  &  Co.  for  Fineness,  September,  1903. 


Kesidu ;  on  sieves  numbers. 

Sample 

100  x  100 

76  x  76 
Per  cent. 

50  x  50 

25  x  25 

10  x  10 

Percent. 

Pere<  nt. 

Per  cent 

Per  ci'iii. 

Cement 

0-6 

Trace 

Nil 

— 

— 

No.     1.  —  Crushed 

Lonkey  sand  (un- 

washed) 

64-0 

6>0 

5S-0 

16-0 

No.    1a.  — Crushed 

(washed) 

98'0 

960 

90-0 

78-0 

50"0 

No.    2.        Natural 

l'7'ii 

86-0 

60-0 

20-0 

12H 

No.    3.  —  Crushed 

yellow  sandstone 

70-0 

58-0 

36-0 

12-0 

,,. 

The  author  would  here  draw  the  attention  of  mem- 
bers to  a  series  of  comparative  tests  of  the  efJed  oi 
"rock  flour"  in  concrete,  recorded  in  Cdncrele  dud 
Constructional  Engineering  of  May,  1912,  pp.  369-37]  in 
iteration  of  the  earlier  tests  made  for  him. 

The  proportion  of  the  aggregates  specified  and  used 
was:  — 

Parts  by  measure. 
27    cube  feet  ol  broken  stone  =  Ji 

l::'     ,,        ..    of  sand  •      =  ]t 

5 

gj    pl      ,,    (or 6 cwt.)  of  Portland  Ce l  =  Stol. 

These  quantities,  when  properly  rammed,  yield 
aboul  31  cub,  It.  oi  concrete.     H  may  also  interest  yon 
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to  have  the  comparative  results  of  tests  of  columns, 
<>f  plain  concrete  and  Eerro-concrete,  3ft.  long  by 
about  L2in.  by  lOi  i  e  bangular,  made  a1  the  same 
i  '  ie  and  from  the  same  mixtures  of  concrete  as  used 
in    the    work. 


bL 

*3    £ 

.=  ' 

.2  01 

5  -'- 

z~ 

Material. 

■_  -, 

M   8 

rO    i 

<  2 

U 

o 

Tons 

per 

SO.  ft. 

Tons 

per 

sci.  ft. 

Concrete  5  to  l 

9 

12"  x   9-9       16 

60-1 

ii'i-1 

5  IS  i 

Ferro-concrete  5  to  1 
1  steel  bars  1-77" dia- 
meter held  in  posi 
iii>n   by  wire  rods 
0-20"     diameter 
iv.  isted  round  same 
in  seven  places. 

11-8"  x  10*3"  x  86" 

210-5 

240-9 

(Trst 

s  mode  bj  Messrs.  I>. 

Kukn 

Idj  .',   3 Londo 

,i,  Jan., 

1904.) 

542 

c srete  5  to  1 

52 

10"  xl2"x:;o" 

113-B 

118-6 

553 

53 

10       L2"x86" 

117-3 

117-N 

21 

53 

10"    xlj">-:ii 

141-0 

141-0 

543 

Ferro-concrete  5  to  1 

52 

Hi"    xli"x36" 

170-2 

220-8 

550 

54 

lo;"  >  I2"x86" 

18:i-2 

.'in-.; 

551 

53 

10±">  1.    -  36 

183-2 

^IIS-!I 

34 

(Transverse  links 
twisted) 

53 

10*       12 

211-u 

343-0 

Pes 

ts  made  at  1  lie  Mimic; 

pal  >  c 

tool  of  Tcchnol' 

ry.Miu 

Chester, 

Novc 

mber,  1904.) 

The  tests  Nos.  21  and  2t  are  referred  to  in  Mr.  W.  0.  Popplewell' 
paper  iu  the  "  Proceedings  Inst.C.E.,"  vol.  clxi.  (1904-5),  p.  :S28. 

MELLOR-STREET     BRIDGES. 

Plates  Nos.  4  to  8. — In  the  case  of  the  two  arched 
bridges  carrying  this  new  street  over  the  river  Spodden 
the  special  reason  for  the  adoption  of  ferro-concrete 
construction  was  the  abnormal  difficulties  due  to  the 
presence  of  colliery  workings  in  the  Royley  or  Alloy 
Mine  of  the  Middle  Coal  Measures  (at  least  4ft.  m 
depth)  under  their  sites,  at  a  shallow  depth  of  30  ft. 
to  40  ft.  below  the  river  level.  These  workings  con- 
tained water  which  was  being  pumped  out  and  used 
for  industrial  purposes.  To  rest  a  bridge  on  .and  so 
badly  honeycombed  would  have  been  to  court  disaster. 
The  scheme  consisted  of  boring  cylindrical  holes,  16  in. 
in  diameter,  through  the  shale  overlying  the  disused 
coal  workings  down  to  the  fireclay  under  the  coal ; 
then  pitching  ferro-concrete  piles,  14  in.  square  with 
corners  bevelled  off,  40  ft.  to  50  ft.  long,  in  such  lime- 
holes,  and  driving  same  at  least  2  ft.  6  in.  into  the 
fireclay,  and  so  that  they  should  have  a  set,  after  three 
blows  with  a  30-cwt.  monkey  dropped  5  ft.  2  in.  of  not 
more  than  Jin.,  which  would  give  a  resistance  equal 
to  a  dead  load  of  about  90  tons  on  each  pile.  Upon 
these  piles,  which  are  arranged  in  each  abutment 
in  two  rows  approximately  parallel  about  10  ft.  apart 
centres  (one  bridge  has  twelve  and  one  fourteen  on 
each  side  of  the  river),  is  placed  a  ferro-concrete  slab, 
9  in.  thick,  upon  which  rests  the  abutment,  10  in. 
thick,  supported  by  a  buttress  iOin.  thick  at  every 
back  pile,  and  at  the  springing  the  abutments  are 
further  strengthened,  thickened  and  reinforced  to  re- 
sist the  pressure  of  the  arch  and  tendency  to  rupture 
at  that  point.  The  arch  is  9  in.  thick  at  the  crown 
and  14  in.  at  the  springing,  with  a  rise  of  2  ft.  above 
the  springing  line.  The  steel  rods  in  every  part  are 
combined  into  the  adjacent  portions,  and  overlapped 
at  every  juncture  so  as  to  ensure  a  completely  con- 
nected and  homogeneous  structure.  Owing  to  the 
plan  of  the  bridges  being  on  the  skew  the  upper  set 
of  rods  for  the  extrados  for  a  distance  of  about  10  ft. 
in  one  case  to  14  ft.  in  the  other  from  each  side  were 
laid  diagonally  across  the  rods  for  the  intrados  parallel 
with  the  parapets.  The  rods  in  the  slab  were  disposed 
as  required  in  ferro-concrete  beams  in  the  abutments 
as  in  walls.  Below  the  level  of  the  slab,  the  under- 
side of  which  was  about  5  in.  above  the  ordinary  water 
level  in  the  river,  there  was  arranged,  in  line  with 
the  front  of  the  front  row  of  piles,  a  curtain  wall,  3  in. 
thick,  to  prevent  scour  of  the  bank  below  the  slab 
and  behind  the  arch,  and  this  curtain  wall  was  carried 
low  enough  to  allow  for  a  considerable  margin  of 
alteration  iu  the  bed  of  the  river,  which  may  arise  in 
the  future  due  to  the  possible  abandonment  of  adjoin- 
ing weirs.  In  six  cases  the  piles  did  not  give  the 
required  set.  and  had  been  driven  so  near  to  water 
level  that  it  v\as  necessary  to  lengthen  them;  this 
was  done  by  breaking  away  about  18  in.  of  the  con- 
crete at  the  top,  extending  the  rods  through  coupling 
pieces  of  iron  tube  about  2ft.  long,  extending  the 
shuttering,   say.    10 ft.,    and    so   lengthening   the   pile 


to  that  extent  of  4  to  1  concrete.  After  allowing  the 
concrete  to  set  for  about  a  month,  these  piles  were 
again  driven  without  damage  until  the  required  -el 
was  obtained,  and  any  superfluous  length  was  then 
sawn  off.  In  one  case,  owing  to  some  of  the  shale 
dropping  into  the  borehole,  a  pile  could  not  be  driven 
to  the  foundation  required.  After  trying  to  drive  it 
for  twenty-four  hours,  and  it  could  not  easily  he  with- 
drawn, it.  was  decided  to  abandon  any  dependence 
upon  it.  and  by  driving  the  piles  on  each  side  of  it 
until  a  set  of  ■',  in.  in  three  blows  was  obtained,  and 
providing  extra  steel  reinforcement  in  the  abutment 
so  as  to  cantilever  it  over  the  abandoned  pile.  the 
work  was  proceeded  with. 

These  bridges  were  the  first  in  this  country  con- 
structed of  ferro-concrete  from  the  foundations  to  the 
superstructure,  and  they  are  also  the  first  which  have 
been  built  with  slab  arches — that  is.  arches  without 
ribs  or  beams.  The  parapets  were  formed  of  Stanicliffe 
stone  from  the  quarries  near  Rowsley,  Derbyshire, 
and  were  designed  with  perforations  to  give  a  neat 
and  light  appearance.  These  bridges  were  very  care- 
fully and  severely  tested,  the  follow-ing  being  the 
method  adopted :  The  heaviest  load  likely  to  pa^s 
over  the  bridge  was  a  Lancashire  boiler  weighing,  say. 
25  to  30  tons,  and  this  would  he  carried  on  two  1. 
spread  over  a  long  wheel  base.  The  footpath-  on 
each  side  were  loaded  with  25  tons  of  pig-iron,  equal 
to  a  human  load  of  1401b.  to  the  square  foot,  or  50 
tons  in  all.  Standing  on  the  bridge  was  the  corpora 
tion  steam  road  roller,  weighing  12  tons,  attached  to 
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a  small  bogie  loaded  with  pig  iron  to  18  tons.  Along- 
side it  was  a  traction  engine  weighing  10  tons  attached 
to  a  bogie,  8^-ft  by  6£-ft.  wheel  base,  which,  with  the 
pig  iron  piled  thereon,  weighed  32  tons.  Not  only 
were  these  weights  greater  than  there  was  any  pro- 
bability of  the  bridges  being  called  upon  to  bear,  but 
the  loads  were  more  concentrated  than  the  Lancashire 
boiler  likely  to  be  borne  in  actual  practice.  The  test, 
which  was  witnessed  by  the  chief  engineer  of  the 
Manchester  Ship  Canal  Company  and  the  engineers 
of  several  important  railway  companies  and  corpora- 
tions, was  in  every  way  satisfactory.  The  first  bridge 
having  been  loaded  as  described,  a  further  test  with 
a  live  load  was  applied,  the  two  sets  of  moving  loads 
being  driven  first  over  the  centre  of  the  bridge  and 
then  on  one  side,  where,  on  account  of  the  skew, 
there  was  the  least  reinforcement  of  steel  in  the  con- 
crete, and  where,  therefore,  the  resisting  power  was 
assumed  to  be  least.  During  all  these  operations  ob- 
servations were  being  made  on  a  platform  beli 
arch  by  a  company  of  engineers  by  means  of  se 
steel  rods  (suspended  from  plaster-of-Paris  moulds 
attached  to  the  arch)  wdth  spring  balances  underneath. 
These  balances  were  fitted  with  indicators  to  record 
the  deflection,  so  amplified  as  to  make  it  visible  to 
the  eye.  The  load  of  50  tons  on  the  footpaths  remained 
there  throughout  the  whole  of  the  test.  The  maxi- 
mum deflection  was  about/,  in.,  although  f  in.  was 
allow-ed  for,  and  after  the  removal  of  the  loads  the 
structures  resumed  their  original  position.  These 
tests  were  considered  very  satisfactory.  The  secoi 
bridge  at  Mellor-street,  and  also  at  a  subsequent 
date  the  covering  of  the  river  Roch,  were  similarly 
tested,  with  equally  satisfactory  results.  The 
in  the  initial  cost  was  about  20  per  cent  on  the 
estimates    for    steel   construction    in   both   cases. 

i 
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COVERING  OF  THE  RIVER  ROCH  IN  THE  CENTRE 
OF  THE  TOWN. 

Plates  Nos.  9  to  12. — In  this  case  ferro-concrete 
appeared  to  possess  such  advantages  of  economy  in 
construction  and  maintenance— particularly  with  re- 
ference to  the  avoidance  of  the  requirement  of  regu- 
lar painting  the  underside  of  a  structure  exposed 
to  the  vapoury  emanations  from  a  river  largely  used 
for  industrial  purposes — that  it  was  adopted  in  place 
of  the  ordinary  steel  decking  construction.  As  the 
levels  of  the  thoroughfares  on  each  side  of  the  river 
and  the  necessary  waterway  in  time  of  flood  would 
not  permit  of  sufficient  depth  of  beams  relative  to 
the  span  across  the  river  (about  60  ft.,  which  would 
require  similarly  as  with  steel  construction  a  depth 
of  from  4  ft.  to  5  ft.),  the  author  determined  to  divide 
the  width  into  three  spaces,  by  providing  two  rows 
of  columns  arranged  longitudinally  down  the  river, 
and  in  order  to  cause  as  little  interference  as  pos- 
sible to  the  ordinary  flow  by  the  arrangement  of  such 
columns  the  two  rows  were  decided  upon,   and    the 


this  tendency  is  effectually  resisted  by  the  concrete 
in  compression  and  by  the  rods  in  tension ;  the 
bottom  rods  being  supported  by  "U  "-shaped  hoop- 
iron  stirrups,  having  the  arms  bent  out  slightly  at 
the  top.  The  stirrups  (which  are  employed  to  resist 
shearing)  are  always  brought  up  to  just  under  the 
surface  of  the  concrete.  As  the  retaining  walls  abut- 
ting on  the  river  were  not  of  too  excellent  construc- 
tion to  take  the  additional  concentrated  load  to  be 
put  upon  them,  it  was  arranged — instead  of  taking 
down  and  rebuilding  or  strengthening  such  walls — 
for  the  weight  to  be  transmitted  more  uniformly 
over  the  whole  length  of  the  wall  by  the  introduction 
of  a  ferro-concrete  beam,  20  in.  deep  by  14  in.  wide, 
laid  longitudinally  on  each  side  on  the  top  of  the 
wall.  {See  cross-section.)  It  was  also  deemed  ad- 
visable in  the  case  of  a  large  elliptical-shaped  sewer, 
which  passes  diagonally  under  the  river,  to  arrange 
for  a  special  treatment  of  the  foundations  of  the 
columns  which  are  located  upon  or  adjacent  to  such 
sewer  crossing,  by  the  extension  of  the  principle  of 
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river  bottom  being  inverted  to  the  centre  would  allow 
the  normal  flow  to  pass  generally  centrally  between 
the  two  rows  of  columns.  The  inverting  is  con- 
structed of  ordinary  concrete,  12  in.  thick,  of  which 
the  bottom  10  in.  is  of  6  to  1  concrete,  the  upper  2  in. 
being  formed  with  a  granolithic  finish  in  the  propor- 
tion of  2  to  1,  laid  to  transverse  falls  of  1  in  48.  The 
columns  are  carried  down  to  the  solid  shale,  which 
was  found  at  a  depth  of  about  4  ft.  below  the  ordinary 
river  bed,  and  are  constructed  of  rectangular  section 
16  in.  by  10  in.  (with  the  addition  of  a  cutwater  edge 
upstream),  the  foundation  being  extended  to  a  trun- 
cated pyramid,  4  ft.  4  in.  square  by  4  in.  to  10  in. 
thick,  all  reinforced  with  steel,  as  shown  in  the  car- 
toon  drawings   now   exhibited. 

"  Hennebique  "  column  footings  consist  of  a  layer 
of  concrete  a  few  inches  thick,  in  which  are  embedded 
steel  rods  in  the  two  main  directions,  and  a  mono- 
lithic truncated  pyramid,  connected  with  the  column 
they  support.  Such  a  footing  may  be  considered  a 
girder  affected  by  uniformly  distributed  loads  in  an 
upward  direction,  and  a  nearly  concentrated  load 
acting  downward  in  the  centre.  These  forces  tend 
to  bend  the  pyramid  in  the  two  main  directions,  and 


the  reinforced  truncated  pyramid  previously  referred 
to. 

The  columns  supporting  the  ordinary  flooring  are 
spaced  at  13-ft.  centres  in  the  longitudinal  direction 
of  the  river,  and  approximately  20-ft.  centres  trans- 
versely, but  at  the  upper  portion  of  the  work  the 
river  narrows  somewhat,  and  thereby  reduces  the 
span  on  the  north  side  only.  The  covering  is  divided 
up  into  the  main  beams,  which  rest  upon  the  columns 
and  the  two  side  walls;  these  are  16  in.  by  14  in. 
in  section;  between  them  are  the  secondary  beams 
7  in.  by  10  in.  in  section,  which  are  connected  up  to 
the  main  beam,  and  in  turn  receive  a  flat  "beam  or 
slab  6  in.  thick,  which  constitutes  the  floor,  and 
upon  which  has  been  laid  in  part  the  tramway  track, 
consisting  of  rails  7  in.  deep,  with  hard  wood  paving 
blocks,  5  in.  deep.  The  other  portion  of  the  floor 
was  laid  out  as  island  platforms,  upon  which  have 
been  arranged  shelters,  &c,  for  the  convenience  of 
the  tramway  travelling  public. 

(d)  A  further  covering  of  the  river  Koch  for  a  dis- 
tance of  45  yds.  below  the  Rochdale  Bridge,  and  below 
the  work  (h)  previously  described,  carried  out  in  1909. 
This  was  on  similar  lines  to  the  work  (b),  but  in  the 
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case  of  the  river  wall  on  the  northerly  side  it  was 
taken  down  ami  substituted  by  a  ferro-concrete  re- 
taining wall  constructed  of  a  thin  slab  with  ribs  at 
the  back,  both  the  slab  and  the  ribs  being  eonnected 
to  a  foundation  slab  with  rib  at  the  front  at  the  toe. 
This  work  was  tested  on  similar  lines  to  that  of  the 
other  work,  and  proved  equally  satisfactory. 

VKt.'HED    BRIDGE    OVER    THE    ROCHDALE    CANAL 
AT    FIRGROVE. 

Plate  IS.— After  standing  for  over  100  years  the  old 
bridge  was  demolished  to  make  way  for  a  wider  struc- 
ture, and  the  new  bridge  has  been  built  at  a  cost  of 
about  £3,000,  under  a  joint  agreement  between  the 
Rochdale  Corporation,  the  Lancashire  County  Council 
and  the  Milnrow  Urban  District  Council  (the  canal 
at  this  point  forms  the  boundary  between  Rochdale 
and  Milnrow).  Rochdale  had  the  letting  of  the  con- 
tract and  the  supervision  of  the  work,  and  contributed 
£1,500  (or  three-sixths)  of  the  cost,  Milnrow  paid  two- 
sixths  (£1,000),  and  the  remaining  sixth  (£500)  was 
paid  by  the  county  council.  The  old  bridge  bad  a 
width  of  only  13  ft.  between  the  parapets,  and  there 
was  no  footpath.  The  span  of  the  arch  was  21ft.,  of 
which  15ft.  was  waterway  and  6ft.  towing  path.  The 
new  structure  measures  14  yds.  between  the  parapets  - 
more  than  three  times  the  width  of  the  one  it  replaces. 
There  is  a  flagged  footpath,  7ft.  6 in.  wide,  on  either 
side,  and  the  roadway,  which  is  27ft.  wide,  is  paved 


peditiously,  and  without  any  personal  injuries  tonvork- 
men. 

The  new  bridge  is  similar  in  appearance  to  those 
in  Mellor-street,  the  chief  difference  being  that  the 
stone  parapets  are  of  a  plainer  type  without  perfora- 
tions. The  abutments  of  the  new  bridge  are  supported 
on  both  sides  by  ferro-concrete  king  piles,  25  ft.  long 
by  12  in.  square,  the  length  being  determined  to  ensure 
their  being  driven  down  to  a  satisfactory  foundation. 
Boulder  clay  was  found  there  by  boring  at  from  20  ft. 
to  22  ft.  below  the  surface  of  the  water.  The  inter- 
vening: strata  was  not-  considered  satisfactory  by  the 
author.  Each  abutment  is  supported  by  eleven  of 
these  piles.  The  east  abutment  between  the  king 
piles  on  the  water  face  was  formed  of  12-in.  by  6-in. 
tongued  and  grooved  ferro-concrete  sheet  piles,  12ft. 
Long,  which  reached  6  ft.  below  the  bed  of  the  canal. 
On  tli;'  top  of  the  piles  there  is  a  ferro-concrete  slab, 
8  in.  thick,  supported  on  the  piles  by  a  ferro-concrete 
beam,  lOin.  by  12in.  This  forms  the  base  of  the 
abutment,  and  the  side  walls  of  the  bridge,  which  are 
of  the  same  substance,  Sin.  thick,  rise  off  the  top  of 
the  slab  and  beams,  and  are  strengthened  at  the  back 
by  ferro-concrete  buttresses,  7  in.  wide,  in  a  similar 
manner  to  the  Mellor-street  bridge  abutments.  The 
"in-rete  arch,  which  has  a  rise  of  3ft.  3 in.,  is 
8  in.  thick  at  the  crown  and  13  in.  at  the  springing. 
Arrangement--  were  made  to  stop  the  canal  frame 
during  Whit  week  of  1906  in  order  to  carry  out  foun- 


Tramway  Depot,  Rochdale. 
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with  non-slippery   granite  setts.      The    span    oj    the 

bridge  across  the  canal  has  been  widened  to  26  ft., 
made  up  of  20  ft.  of  waterway  and  6ft.  of  towing  path. 
The  widening  involved  the  widening  of  the  towing 
path  on  the  northerly  side.  This  and  other  work  was 
carried  out  before  the  demolition  of  the  old  bridge 
and  the  diversion  of  the  road  traffic.  On  the  northerly 
side,  almost  touching  the  structure,  were  two  large 
gas  and  water  mains.  By  the  new  scheme  these  have 
been  carried  under  the  footpath  on  the  northerly  side. 
Under  the  southerly  footpath  space  has  been  reserved 
fur  electric  lighting  and  tramway  cables  when  these 
are  required. 

The  canal  company  required  that  the  headway  under 
the  bridge  should  not  be  reduced.  As  a  matter  of 
fact,  in  addition  to  a  wider  waterway,  the  scheme 
provides  a  better  headway  for  the  whole  width  of 
the  bridge.  There  was  only  18  in.  between  the  under- 
side at  the  arch  at  the  keystone  and  the  top  of  the 
road  above,  and  it  was  this  that  made  ferro-concrete 
necessary.  The  depth  for  a  stone  bridge  with  in- 
creased span  could  not  be  provided  without  raising 
the  levels  of  the  road,  to  which  there  were  strong  ob- 
jections. Plans  had  been  prepared  of  girder  and  other 
types  of  bridges,  but  on  account  of  the  abnormal  cir 
•cumstances  the  ferro-concrete  method  was  finally  re- 
garded as  the  most  suitable.  After  certain  preliminary 
work  had  been  executed,  the  road  traffic  was  tem- 
porarily diverted  over  another  bridge,  crossing  the 
canal  about  150  yds.  northward,  to  enable  the  work  of 
demolition  to  be  proceeded  with.  The  method  of 
demolition,  which  was  carried  out  while  the  canal  was 
in  use,  was  first  to  remove  the  parapets  and  the  back- 
ing over  the  arch;  then  the  arch  stones  were  removed. 

An  old,  stoutly  built,  broad-gauge  canal  boat  was 
placed  under  the  arch  to  catch  the  debris  as  it  fell, 
and  so  prevent  it  choking  the  canal.  The  work,  which 
was  risky,  was  carried  through  successfully  and  ex- 


dation  work.  Temporary  dams  were  put  across  the 
canal  on  either  side  of  tire  bridge.  By  working  night 
and  day  this  stoppage  of  the  traffic  sufficed  to  carry 
out  all  necessary  work  below  the  water  level  in  the 
canal. 

The  test  of  the  strength  of  the  bridge  after  comple- 
tion on  September  26,  1906,  was  on  the  same  fines  as 
those  of  the  Mellor-street  bridges,  and  was  witnessed 
by  Mr.  P.  M.  Crosthwaite,  m.inst.ce.,  Local  Govern- 
ment Board  inspector,  who  had  previously  held  the 
preliminary  inquiry  for  the  sanction  to  the  necessary 
expenditure.  Over  130  tons  weight  was  on  the  bridge 
at  one  time.  The  maximum  deflection  was  only  about 
-J j  in.,  and  when  the  loads  were  removed  the  deflector 
instruments  practically  returned  to  zero.  This  was 
considered  highly  satisfactory  by  those  who  witnessed 
the  test,  including  several  engineers  interested  in 
structural  engineering  work.  The  Local  Government 
Board  shortly  afterwards  issued  their  sanction,  but 
limited  the  period  for  repayment  on  the  basis  of  fifteen 
years  for  the  ferro-concrete  work ;  whereas,  if  it  had 
been  carried  out  in  steel,  stone  or  brickwork,  they 
would  probably  have  granted  the  normal  period  of 
thirty  years. 

Reinforced-concrete  construction,  in  the  opinion  of 
some  engineers,  has  been  under  expert  observation 
too  short  a  time  in  this  country  to  enable  anyone  to 
dogmatise  upon  its  life;  but,  given  a  recognised  satis- 
factory system  of  reinforcement,  first-class  materials 
hroughout,  used  with  first-class  labour,  under  com- 
petent supervision,  there  is  no  reason  to  fear  satis- 
factory results  under  severe  tests  in  the  first  instance 
or  after  the  lapse  of  many  years,  and  the  period  for 
repayment  might  be  extended  to  the  same  as  for  other 
forms  of  construction  without  fear  of  unsatisfactory 
results. 

The  whole  of  the  works  here  described  were  initiated 
by  and  executed  under  the  supervision  of  the  author, 
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with  tfrtiom    was    associated    Mr.    L.    G.    Mouchel, 

ci. ifrance),  English  agent  of  the  Hennebique  patents. 
The  work  was  satisfactorily  carried  out  under  four 
separate  contracts  (.obtained  at  different  times  by  the 
Yorkshire  Hennebique  Contracting  Company,  Leeds). 

FAL1NGK    PARK. 

This  park,  about  23  acres  in  extent,  situated  on  the 
northerly  side  of  the  town,  and  presented  by  Alderman 
S.  Turner,  j.p.,  will  always  be  associated  with  the 
coronation  of  two  kings.  The  first  and  larger  portion, 
18J  acres  in  area,  was  presented  in  commemoration 
of  the  coronation  of  King  Edward  VII.,  and  opened 
in  1905,  and  the  addition  on  the  northerly  side,  4$ 
acres  in  area,  in  commemoration  of  the  coronation 
of  King  George  V.,  and  opened  on  Coronation  Day, 
June  22,  1911. 

The  general  lay-out  of  the  first  portion  was  designed 
by  Mr.  T.  H.  Mawson,  of  Windermere;  the  carrying 
out  and  supervising  of  the  work,  and  the  design  of 
the  gates,  boundary  walls,  railings,  building  work, 
&c,  was  by  the  author  and  his  staff.  The  cost  to  date 
to  the  corporation  for  laying  out,  &c,  has  been  about 
£  15,000,  and  in  addition  the  donor  has  expended  for 
land  and  certain  internal  works  a  somewhat  larger 
amount. 

BRIDGEFOLD    POLICE     STATION. 

The  new  branch  police  station  in  Mellor-street  is 
a  two-storeyed  building.  The  site,  about  400  sq.  yds., 
formed  part  of  the  Bridgefold  estate,  which  is  corpora- 
tion property.  The  accommodation  consists  of  a  dwel- 
ling-house for  the  sergeant-in-charge,  a  general  office, 
15  ft.  6  in.  by  13  ft.,  two  cells,  13  ft.  by  7ft.,  and  an 
ambulance  storage  room.  The  cells  are  fitted  with 
electric  lights,  and  have  separate  sanitary  accom- 
modation in  accordance  with  Home  Office  Regula- 
tions. The  building  is  of  red  brick  with  stone  dress- 
ings, and  is  heated  throughout  by  hot  water,  and  was 
designed  and  supervised  by  the  author  and  staff.  The 
total  cost  of  the  work,  including  land  and  paving  work 
in  front,  was  £1,400. 

ELECTRIC   TRAMWAYS. 

The  author  was  the  engineer  for  the  promotion  in 
Parliament  in  1900  of  an  authorising  Act,  and  for 
the  subsequent  construction  of  24-J  miles  of  tramway 
track  (measured  as  single  track)  and  the  construction 
of  about  3ij  miles  by  an  adjacent  authority,  leased  by 
them  to  the  corporation,  and  the  following  description 
of  the  track,  car  depot  and  offices  relates  to  the  above 
work. 

TRACK. 

The  track  has  been  constructed  on  the  4  ft.  8J  in. 
gauge   of  7-in.   by  7-in.   girder  rails,   1024   lb.   weight 
per    yard,    with    lj-in.  by  IJ-in.  groove   on    straight 
track,  mostly  of  60-ft.  lengths,  with  fishplates  27   in. 
long,    weight  53   lb.    per    pair,    supplied    mostly    by 
Walter    Scott,    Limited,    of   Leeds    Steel   Works,    and 
a  part  by  P.  &  W.  Maclellan,  Limited,  of  Glasgow, 
from  the  Angleur   Steel  Works,  Limited,   Liege,   Bel- 
gium.   The  rails  for  curves  of  50-ft.  radius  or  under 
were  about  105  lb.  per  yard,  with  grooves  1}  in.   by 
\\    in.,   and  were  mostly  in  45-ft.  lengths.     The  fish- 
plates are  secured  to  the  rails  by  six  1-in.  diameter 
holts  with  lock  nuts.     Each  joint  is  strengthened   by 
a  Cooper  &  Smith's  "Anchor"  soleplate,  27  in.  long, 
of  similar  section  to  the  rails,  secured  to  the  bottom 
flange  of  the  rails  by  six  3-in.  rivets  on  each   side. 
The  points  and  crossings  were  supplied  by  Hadfield's 
Steel    Foundry   Company,   Limited,   of   Sheffield,   the 
Qgs    and   the   tongues    of  the    points    being    of 
manganese"  steel.    Some  of  the  special  track  work 
at  junctions  was  supplied  by  the  Lorain  Steel  Corn- 
Limited,   of   Philadelphia,   Penn.,   U.S.A.,   and 
Oder  by  Hadfield's  Steel  Foundry  Company, 
I.     The    track    is    bonded   by   two    "Neptune  ' 
ich  joint,  with  cross  bonds  every  50  yds., 
ible  track  being  bonded  together  every  100  yds. 
The  whole  of  the  track   is   laid  on  5  in.  of  6  to  1 
at  eoni  rete,  with  1  in.  of  packing  com- 
of  three   parts  of   hard    granite   chippings  to 
hrougfc   a    l-in.   mesh  to  one  part  of  Portland 
v  ith  dee]  a1   joints  for  concreting 

round  the  "Anchor"  3ole plates,  the  concrete  between 
rails  being  finished  off  with  about  15  in.  of  4  to  1 
concrete.  The  sides  of  the  rails  arc  plastered  with 
mortar  composed  of  three  parts  oi  sand  to  one  part  of 
Portland  cement,  and  the  whole  paved  with  granite 
setts,  6  in.  deep,  the  joints  of  which  are  run  with 
asphalt  mixture  and  finished  off  with  cement  grout- 
Opposite  places  of  worship,  &c,  the  paving  is 
•'{-in.  by  5-in.  creosoted  beechwood  or  Australian  hard- 
wood-      In    some    of    the    later    portions    of    the    work 


cross  anchors  were  introduced  under  the  rails  every 
30  Et.,  and  in  some  eases  every  20  it.,  and  the  length 
of  the  points  was  increased  in  the  major  portion  of 
the  work  from  8  ft.  6  in.  to  12  ft.  and  14  ft.  Drain 
rails  and  boxes  have  been  freely  placed  on  the  track 
to  intercept  rainfall  above  points  and  also  at  low- 
lying  places. 

Wherever  the  width  of  road  would  permit,  and 
the  character  of  the  traffic  justify  it,  the  lines  were 
laid  double  track  with  "crossover"  roads  every 
half  mile;  in  other  parts  the  lines  are  single,  with 
passing-places  at  frequent  intervals,  local ed  so  as  to 
enable  drivers  to  see  the  next  passing-place  in  either 
direction.  The  steepest  gradient  on  the  system  is  1 
in  1P7,  and  the  sharpest  curve  is  35ft.  central  radius. 
The  construction  of  the  whole  of  the  permanent  way 
works  was  carried  out  by  workmen  employed  by  the 
corporation,  under  the  direct  supervision  of  the 
author  and  his  staff,  the  maximum  number  of  work- 
men attaining  to  about  600.  The  overhead  equip- 
ment and  cable  work  was  designed  by  Messrs.  Lace}  . 
Sillar  &  CTirehugh,  of  Westminster,  and  carried  out 
by  various  contractors  under  the  supervision  of  the 
borough  electrical  engineer. 

CAR     SHED. 

Plate  No.  14. — The  car  shed  stands  on  the  easterly 
side  of  Mellor-street,  and  the  whole  site  covers  an 
area  of  11,692  sq.  yds.  The  land  belonged  to  the 
corporation.  The  shed  is  a  lofty  building,  in  which 
good  natural  light  is  obtained  from  the  glazed  roof, 
and  is  216  ft.  long  by  100  ft.  wide.  There  are  two 
entrances,  one  at  each  end,  and,  as  a  double  track 
is  laid  along  Mellor-street,  this  allows  the  cars  to  be 
moved  in  and  out  of  the  shed  expeditiously  and 
without  interfering  with  the  ordinary  traffic  along 
that  street,  which  is  now  the  principal  tram  route 
to  Norden.  At  each  entrance  from  Mellor-street  there 
is  a  single  track,  which,  after  passing  through  the 
gateway,  forks  out  in  a  fan-shaped  arrangement  into 
eight  sets  of  lines  into  the  main  shed,  and  two 
tracks  into  the  repair  and  painting  sheds,  which  lie 
on  the  easterly  side.  So  that  in  case  one  entrance 
happens  to  be  fouled  by  a  car  off  the  line,  the  other 
will  still  be  open  for  the  admission  or  discharge  of 
the  cars.  Underneath  the  lines  on  which  the  cars 
rest  there  are  continuous  pits  running  from  end  to 
end  and  from  side  to  side,  the  tracks  being  sup- 
ported on  steel  stanchions,  between  which  are  steel 
joists  carrying  the  rails  to  which  they  are  bolted. 
These  steel  stanchions  are  firmly  fixed  below  the 
level  of  the  pit  and  surrounded  by  solid  blocks  of 
concrete.  The  pit  arrangement  is  adopted  so  that 
when  workmen  are  engaged  on  repairs  to  cars  they 
can  pass  underneath  from  one  car  to  another  in  any 
part  of  the  shed.  All  the  spaces  adjoining  and  be- 
tween the  tracks  are  laid  with  pitch-pine  planks,  with 
the  exception  of  the  two  adjoining  the  main  walls, 
which  are  of  concrete,  with  intervening  places  between 
the  planks  so  that  when  the  cars  are  being  washed 
the  water  will  go  through  to  the  pits,  which  are  well 
drained.  The  planks  are  arranged  in  hays  so  that  in 
case  a  car  is  in  a  had  condition  and.  cannot  conve- 
niently be  taken  to  the  repair  shop,  they  can  be  re- 
moved to  allow  an  apparatus  to  be  put  down  in  the 
pit  to  raise  the  car  which  is  in  need  of  attention. 

The  repairing  shop,  which  is  117ft.  long,  and  the 
paint  shop,  45  ft.  long,  are  on  the  river  side  of  the 
erection.  Off  the  repairing  shop  are  the  general  stores, 
mechanics',  blacksmiths'  and  joiners'  shops,  the  men's 
messroom,  the  foreman's  room  and  workmen's  lava- 
tories; and  off  the  paint  shop  there  is  the  armature 
repairing  shop,  while  below  and  above  are  still  further 
rooms  which  are  utilised  for  storage  purposes.  Below 
the  level  of  the  car-shed  pit  there  is  an  open  subway, 
which  communicates  with  the  lower  floor  storage 
rooms  and  also  with  the  repair  shop,  so  that  motoi 
can  be  taken  from  underneath  the  cars  and  carried 
along  it  on  trolleys  to  a  point  near  to  the  mechanics' 
shop.  The  whole  of  the  buildings  are  of  brick  relieved 
by  the  introduction  of  terra  eotta  in  the  salient 
features  of  the  design.  The  shed  was  designed  to 
accommodate  fifty-six  cars  of  the  type  then  in  general 
use,  but,  owing  to  the  subsequent  introduction  of 
large  bogey  cars,  the  accommodation  is  reduced  1" 
about  forty-nine  cars.  There  is  room  on  the  site,  or 
on  the  opposite  side  of  the  street,  for  an  extension. 
The  shed  was  brought   into  use  on  July  15,  1904. 

OFFICES. 

The  building  is  in  the  Renaissance  style  and  of  red 
brick,  the  front  being  relieved  by  the  introduction 
of  terra-cotta  and  white  stone  in  the  salient  features 
of  the  design.    It  has  an  imposing  frontage  to  Mellor- 
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street,  which  is  apt  to  give  a  somewhat  false  impres- 
sion of  its  dimensions.  Though  occupying  a  large 
frontage,  it  has  no  great  depth,  all  the  rooms  over- 
looking the  street.  Behind  them  is  a  corridor,  5  ft. 
wide,  from  which  every  apartment  may  be  entered, 
and  which  also  has  easy  communication  with  the 
shed,  and,  in  turn,  with  the  workshops.  Passing  into 
the  hall  through  the  entrance  in  the  centre  of  the 
block  on  the  right  is  an  inquiry  office,  and  adjoining- 
it  a  small  room  in  which  business  and  other  callers 
.can  interview  members  of  the  staff.  Immediately 
beyond  is  the  general  office,  39  ft.  by  18ft.,  well  lighted, 
:and  with  ample  accommodation  for  a  large  staff  of 
clerks.  Next  to  the  general  office  is  a  room,  18  ft.  by 
15  ft.  6  in.,  used  as  an  office  for  the  inspectors.  It 
is  fitted  with  steel  safes  for  conductors'  ticket  boxes, 
&c.  Beyond  is  the  office  at  which  the  conductors 
pay  in  their  cash.  This  is  22  ft.  by  18  ft.,  and  is  fitted 
with  a  long  counter,  screened  from  the  corridor  by 
six  lifting  sashes,  and  may  be  shut  off  entirely  from 
the  corridor  at  will.  Adjoining  the  cash  office  are 
lavatories  for  the  use  of  the  motormen,  &c. 

Returning  to  the  hall  and  traversing  the  corridor 
to  the  left  from  that  point  the  first  room  is  the 
draughtsmen's  and  cost  clerk's  office,  a  room  19  ft.  by 
18  ft.  Adjoining  this  is  the  traffic  superintendent's 
room,  and  next  the  general  manager's  office  with  a 
bay  window.  Opening  out  from  the  general  manager's 
office  is  a  room,  22  ft.  by  15  ft.,  which  is  utilised  as 
a  stationery  store  and  for  the  correspondence  clerks. 
At  the  end  are  lavatories  for  the  office  staff.  The 
main  portion  of  the  building  in  the  centre  has  been 
carried  two  storeys  high.  On  the  second  floor  is  a 
room  originally  intended  for  a  committee  room,  39  ft. 
by  24  ft.  and  15  ft.  in  height,  but  now  used  for  storage 
and  issue  of  tickets.  To  the  left  of  the  landing  are 
two  rooms,  one  of  which  is  used  as  a  store  fitted  with 
partitions,  and  the  other  as  a  general  store  room  for 
spare  uniforms,  lost  luggage,  &c,  and  at  the  end  lava- 
tory accommodation  is  provided.  There  are  three 
cellars  for  heating,  storage  and  other  purposes.,  and 
here  again  communication  is  provided  with  the  car 
shed  behind.  The  heating  of  the  offices  is  on  the 
low-pressure  hot-water  system.  The  premises  arc 
lighted  by  electricity,  and  there  is  telephonic  com- 
munication between  every  department  as  well  as  be- 
tween any  room  in  the  offices  and  the  car  shed  and 


workshop.  A  dwarf  wall,  2  ft.  6  in.  high,  surmounted 
by  wrought-iron  railings,  also  2ft.  6 in  high,  runs 
along  the  front  of  the  building-.  The  offices  were 
brought  into  use  on  June  23,  1905.  The  offices  and 
shed,  combined  with  the  workshops,  &c,  complete 
what  is  considered  a  well  arranged  and  equipped 
depot.  The  builder's  work,  furnishing,  laying  of 
tracks,  &c,  were  carried  out  from  the  designs  and 
under  the  direction  of  the  author,  the  electrical  equip- 
ment and  lighting  under  the  borough  electrical  engi- 
neer, and  the  arrangement  and  fitting  up  of  tin  work- 
shops under  the  general  manager. 

The  total  cost  of  the  depot  and  offices,   including 
all   equipment,   &c,   was  about   £32,009. 


NOTES   FROM   ABROAD. 


The  only  town  in  Bukowina  which  possesses  a  com- 
plete system  of  sewerage  is  Suczawa.  It  was 
completed  in  1912,  and  involved  several  interesting 
features.  In  designing  the  outfall  sewer  it  was  found 
that,  if  it  were  constructed  to  convey  the  maximum 
volume  of  storm  water,  the  conditions  would  involve 
a  very  high  expenditure.  In  the  end  a  smaller  outfall 
sewer  was  provided,  of  sufficient  capacity  to  carry 
about  two-thirds  of  the  estimated  maximum  volume, 
and  a  storage  tank  or  pond  was  constructed  at  the 
upper  end,  large  enough  to  contain  the  excess  during 
a  heavy  storm.  This  excess  would  then  be  able  to 
run  off  gradually  through  the  smaller  outfall  sewer 
after  the  storm  had  subsided.  The  storage  pond  was 
also  provided  with  an  overflow  at  a  higher  level  into 
a  stream  to  act  in  case  of  unforeseen  emergencies. — 
Zeitsckrift  des  OesterreicAiscften  Ingeiiicur-und  Archite.hte.n- 
I  'ercins. 

*  #  *  # 

The  construction'  of  subways  of  New  York  has 
involved  many  alterations  of  existing  sewers,  in  a 
number  of  cases  involving  the  construction  of  inverted 
syphons.  Details  of  these  syphons  were  given  in  a 
recent  issue  of  Municipal  Engineering.  In  most  cases 
the  syphons  consist  of  two  or  more  pipes  of  different 
sizes,  the  smaller  being  designed  to  take  the  dry- 
weather  flow,  while  the  larger  come  into  operation 
when  the  volume  is  increased  by  storm  water. 
Another  feature  of  interest  is  the  introduction  of  a 
by-pass  to  facilitate  the  cleaning  of  the  dry-weather 
pipe,   should  this  ever  become  necessary. 


In  the  same  journal  we  read  that  glazed  ware  drain- 
pipes are  now  being  made  by  one  firm  up  to  42  in.  in 
diameter,  and  that  there  is  a  growing  demand  for 
these  sizes.  It  is  estimated  that  the  smoother  surface 
of  these  pipes,  as  compared  with  that  of  concrete  or 
brick  sewers,  reduces  the  frictional  resistance  to  such 
an  extent  that  smaller  pipes  may  be  used  to  give 
the  same  capacity. 


The  Society  of  Engineers. — A  large  party  of  members 
of  the  Society  of  Engineers  visited  the  Chingford 
Reservoir  of  the  Metropolitan  Water  Board  on 
Tuesday  afternoon,  the  17th  inst.,  for  the  purpose  of 
inspecting  the  reservoir  and  the  Humphrey  pumps 
installed  there.  Permission  for  the  visit  to  take  place 
had  been  kindly  given  by  Mr.  W.  B.  Bryan, 
m.inst. C.E.,  chief  engineer  to  the  Metropolitan  Water 
Board,  and  by  the  Pump  and  Power  Company,  of 
38  Victoria-street,  Westminster.  The  reservoir,  a  full 
description  of  which  recently  appeared  in  our  columns, 
has  a  capacity  of  3,000  million  gallons,  an  area  of 
416  acres,  and  4^  miles  of  embankments,  and  water 
is  raised  from  the  River  Lea  by  means  of  five 
Humphrey  pumps,  four  of  which  have  a  capacity  of 
40,000,000  gallons  per  clay,  and  the  fifth  of  20,000,000 
gallons  per  day,  the  lift  being  25  to  30  ft.  The  pumps, 
which  are  the  invention  of  Mr.  H.  A.  Humphrey, 
F.C.G.I.,  m.inst.c.e.,  m.i.mech.e.,  employ  the  principle 
of  internal  combustion,  and  have  no  moving  parts 
except  the  mushroom  valves.  A  column  of  water, 
forming  part  of  the  water  pumped,  acts  as  a  recipro- 
cating flywheel,  and  also  as  a  piston,  having  four 
strokes  in  each  cycle.  An  explosive  charge  is  ignited 
nine  times  per  minute  in  each  pump,  and  15  tons  of 
water  are  delivered  at  each  explosion.  The  visitors 
greatly  appreciated  the  opportunity  of  viewing  this 
novel  and  ingenious  application  of  a  well-known 
principle. 
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Wakefield  Corporation  Waterworks. 

By  CHARLES    CLEMBSHA    SMITH,  m.inst.c.e.,  Engineer. 


In  1880  the  Corporation  of  Wakefield,  on  the  advice 
of  Mr.  Edward  Filliter,  m.inst.c.e.,  promoted  a  Bill 
to  obtain  water  from  the  Rishworth  Moors,  about  25 
miles  to  the  west  of  Wakefield.  These  moors  lie  on 
the  upper  slopes  of  the  Pennine  Chain,  heavy  peat 
deposits  in  most  parts  covering  the  grits  and  shales 
of  the  millstone  grits.  .  .  .  The  scheme  contem- 
plated the  construction  of  two  reservoirs  at  Rish- 
worth— namely,  the  Green  Withens  reservoir  and  the 
Ringstone  reservoir,  with  catchwaters,  a  pipe  line  17 
miles  in  length  to  Ardsley  reservoir,  which  was  to 
be  constructed  some  5  miles  north-west  of  Wakefield, 
filter-beds  at  Kirkhamgate,  and  a  service  reservoir 
at  Lindale  Hill.  In  1889  powers  were  obtained  to 
construct  three  smaller  reservoirs  at  Rishworth  — 
namely,  the  Booth  Dean,  Oxygrains,  and  Linsgreave 
reservoirs. 

All  the  works  authorised  under  the  1880  Act  have 
been  constructed,  but  the  three  reservoirs  authorised 
under  the  1889  Act  have  not  been  taken  in  hand. 

DESCRIPTION     OF    WORKS. 

The  accompanying  plan  shows  the  position  of  the 
corporation's  works  and  the  area  at  present  sup- 
plied. The  gathering  ground  from  which  water  is 
obtained  is  practically  uninhabited,  the  only  house 
being  that  of  a  gamekeeper.  A  small  number  of 
sheep  graze  on  the  moors  in  summer,  but  only  some 
150  acres  are  regularly  grazed,  the  remaining  portion 
being  rough  moorland. 

The  following  table  gives  the  capacities,  &c,  of 
the  reservoirs: — ■ 


Name. 

Million 
gallons. 

Depth  of 
water. 

Height  of 
embank- 
ment. 

Date  when 
first  used. 

Top  bank 
level 
above 
O.D. 

ft. 

ft. 

ft. 

Ringstone 

2-n 

50 

60 

188S 

994 

Green  Withens 

240 

70 

82 

1898 

1,178 

Ardsley 

334 

7-1 

84 

1884 

383 

Booth  Dean   .. 

100 

75 

80 

Not  yet 

897-5 

Oxygrains 

80 

78 

83 

con- 

1,019 

Linsgrave 

ICO 

60 

68 

structed. 

1,290 

The  Ringstone,  Green  Withens,  and  Ardsley  reser- 
voirs are  formed  by  earthen  embankments  with  the 
usual  puddle  core,  the  trenches  being  filled  with 
puddle. 

The  Green  Withens  reservoir  has  a  double  embank- 
ment. The  valley  in  which  it  is  constructed  branches 
downstream  instead  of  upstream,  the  stream  evidently 
having  at  some  time  changed  its  course.  The  two 
embankments  meet  at  right  angles  on  the  shoulder 
of  the  hill  between  the  old  and  the  new  stream- 
courses.  The  trench  is  a  long  one,  being  2,055  ft.  in 
length,  and  its  maximum  depth  is  75  ft.  It  was  ex- 
cavated in  grits  and  shales,  and  at  the  south  end  of 
the  main  embankment  faulted  and  disturbed  rock 
was  met  with  over  a  length  of  some  150  ft.  The  rock 
and  shale,  though  broken  and  ground  up,  were  quite 
watertight  throughout  this  disturbed  area.  For  the 
greater  part  of  the  length  of  the  trench  the  bottom 
is  protected  by  a  brickwork  shoe,  and,  in  addition, 
concrete  walls  18  in.  thick  were  carried  some  distance 
up,  so  as  to  cover  the  face  of  a  band  of  rock  and 
protect  the  puddle  against  possible  damage  by  water 
passing  along  the  fissures  in  the  rock.  The  main 
tunnel  is  6  ft.  in  diameter  and  some  500  yds.  in 
length,  passing  round  the  north-east  end  of  the 
puddle  trench  and  main  embankment.  This  tunnel 
is  used  for  the  purpose  of  delivering  compensation 
water  into  the  gauge-basin  at  the  foot  of  the  main 
embankment.  A  tunnel  3  ft.  6  in.  in  diameter,  at 
the  south  end  of  the  small  embankment,  enables  the 
top  15  ft.  of  water  to  lie  drawn  off  for  the  supply  to 
the  town. 

Two  catchwaters,  respectively  1  mile  and  1J  miles 
in  length,  convey  water  to  this  reservoir.  The  cost 
of  the  reservoir  with  the  catchwaters  and  ancillary 
works  was  £151,000. 

The  Ringstone  reservoir  has  one  feature  which  dis- 
tinguishes it  from  most  reservoirs— namely,  that  it  is 
constructed  in  a  recess  or  saddle  between  two  hills, 

•  Extracts  from  a  paper  prepared  in  connection  with  the  recent 
summer  meeting  of  the  Institution  of  Water  Engineers  at  Wakefield. 


and  lies  at  the  upper  end  of  two  valleys  across 
which  embankments  have  been  constructed.  Each 
embankment  is  pierced  by  a  culvert,  the  one  on  the 
south-west  side  for  the  supply  of  compensation 
water,  and  the  one  on  the  north-east  side  for  the 
supply  to  the  city.  The  reservoir  has  only  about  60 
acres  of  natural  gathering  ground,  water  being  con- 
veyed to  it  by  means  of  a  catchwater  some  4\  miles 
long.  The  cost  of  the  reservoir  and  its  catchwater, 
&c,   was   £120,000. 

When  the  scheme  is  complete  the  total  gathering 
ground  will  be  3,337  acres. 

Six  rain-gauges  have  been  fixed  at  various  points 
on  the  catchment  area,  and  the  average  rainfall 
varies,  according  to  elevation  and  other  circum- 
stances, from  43  in.  to  51  in.  per  annum. 

Ardsley  reservoir  is  on  the  coal  measures,  and  both 
worked  and  unworked  mines  have  been  the  cause  of 
considerable  expenditure.  The  Haigh  Moor  seam, 
which  was  between  2  ft.  and  3  ft.  thick,  was  worked 
many  years  prior  to  the  construction  of  the  reser- 
voir, and  as  it  is  only  some  60  ft.  below  the  surface, 
it  was  possible  for  water  to  make  its  way  from  the 
reservoir  to  the  workings.  In  order  to  prevent  this 
a  ring  trench  was  excavated  to  protect  the  weakest 
portion  of  the  bottom  of  the  reservoir,  this  being 
connected  to  the  main  trench  and  tied  into  the  shale 
below  the  High  Moor  coal.  Outside  the  ring  trench 
the  bottom  is  good,  there  being  a  minimum  thick- 
ness of  25  ft.  of  watertight  shale  above  the  old  work- 
ings. It  was  thought  desirable  to  purchase  suffi- 
cient coal  to  protect  the  trenches  and  embankments 
from  the  effects  of  subsidence  in  the  event  of  lower 
seams  being  worked,  and  the  coal  in  three  seams 
over  an  area  of  some  40  acres  has  been  purchased. 
The  purchase  of  coal  has  involved  an  expenditure  of 
some  £40,000,  including  heavy  law  and  arbitration 
expenses. 

It  was  in  reference  to  this  reservoir  that  the  House 
of  Lords  decided  (Holliday  v.  Corporation  of  Wakefield) 
that  a  mineowner  was  not  entitled  to  claim  compen- 
sation for  prospective  injury,  but  that  he  must  wait 
until  such  time  as  the  injury  arises — i.e.,  until  he  is 
in  a  position  to  work  the  coal  for  which  he  claims 
compensation. 

The  full  cost  of  the  Ardsley  reservoir  was 
i!160,000.  .  .  . 

FILTRATION    WORKS. 

The  filtration  works  are  situated  at  Kirkhamgate, 
about  1  mile  below  the  Ardsley  reservoir.  Three 
seams  of  coal  having  been  worked  under  the  site, 
the  uppermost  being  some  20  yds.  below  the  surface, 
it  was  considered  advisable  to  carry  clay -puddle 
sheeting  under  the  whole  area  covered  by  the  filter- 
beds;  under  the  cross  walls  and  outer  walls  of  the 
beds  gravel-puddle  was  used,  and  ordinary  clay- 
puddle  was  continued  at  the  back  of  the  outer  wall. 
The  beds  are  five  in  number,  having  a  total  sand 
area  of  10,000  sq.  yds.,  capable  of  dealing  with 
3,500,000  gallons  per  diem.  Messrs.  Hunter  &  Good- 
man's ejector  sand  washers  are  used,  and  have 
proved  to  be  useful  and  economical.  The  whole  of 
the  inlet  and  outlet  wells  are  grouped  in  one  build- 
ing, each  filter-bed  having  a  separate  outlet  well,  in 
which  is  fixed  an  automatic  apparatus  made  by 
Messrs.  Glenfield  &  Kennedy,  Kilmarnock,  controll- 
ing the  rate  of  filtration.  Owing  to  the  presence  of 
peat  on  the  gathering  ground,  the  water  in  its  raw 
state  is  acid,  and  has  a  strong  action  upon  lead,  at 
times  being  capable  of  taking  up  2£  grains  of  lead 
per  gallon,  if  left  standing  in  a  lead  pipe  for  twelve 
hours.  In  order  to  counteract  the  acidity,  the  water 
is  treated  with  approximately  1}  grains  of  ground 
chalk  or  carbonate  of  lime  per  gallon  before  filtra- 
tion, and  H  grains  of  quicklime  per  gallon;  in  the 
form   of  clear  limewater   after   filtration. 

The  plant  used  for  the  addition  of  the  carbonate 
of  lime  consists  of  a  hopper  made  from  a  6-ft.  length 
of  18-in.  pipe,  closed  at  the  bottom  by  a  fine  copper 
gauze  screen.  Under  the  screen  is  a  rose  connected 
with  a  high-pressure  main.  The  hopper  is  filled  with 
sufficient  carbonate  of  lime  to  last  twelve  hours,  and 
water  is  allowed  to  play  through  the  rose  against 
the  under  side  of  the  screen,  the  force  of  the  jet 
being  regulated  so  as  to  empty  the  hopper  in  twelve 
hours.    The  water  with  the  added  carbonate  of  lime 
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falls  into  a  trough  below  the  screen,  and  passes  Into 
the  inlet  well,  where  it  is  delivered  through  a  per- 
forated pipe  and  mixed  with   the  raw  water. 

From  the  inlet  well  the  water  passes  to  the  filter- 
lieds,  and  the  carbonate  of  lime  is  deposited  in  a 
very  line  film  over  the  surface  of  the  bed.  .  The  quick- 
lime is  slaked,  passed  through  a  mill,  and  filled  into 
a  hopper  similar  to  the  one  described  above;  the 
lime  and  water  subsequently  pass  through  a  mixing 
and  settling  plant,  consisting  of  twelve  cast-iron 
pipes,  12  ft.  long  and  30  in.  in  diameter.  These  pipes 
are  arranged  vertically  in  two  series,  so  that  one- 
half  may  be  disconnected  if  desired.  The  water  and 
lime  enter  at  the  bottom  of  the  first  pipe,  in  which 
is  aja  agitator  driven  by  a  water  turbine;  there  is  an 
outlet  near  the  top  of  this  pipe  through  which  the 
mixture  passes  into  pipe  No.  2,  and  thence  alter- 
nately ascending  and  descending  through  Nos.  3, 
4  and  5.  A  cocoanut-fibre  screen  is  placed  in  the 
last  pipe  to  arrest  fine  floating  particles  of  lime. 
From  pipe  No.  5  the  clear  lime-water  passes  through 
a  measuring-trough  to  the  clear-water  well  in  the 
well-house.  This  plant  is  the  outcome  of  experiments 
extending  over  five  years,  and  has  in  its  present 
form  been  working  satisfactorily  for  the  past  five 
years. 

From  the  clear-water  well  the  water  passes  to  a 
service  reservoir  at  Lindale  Hill,  1  mile  nearer  Wake- 


such  as  workhouse,  prison,  asylum,  &c.)  is  18-84 
gallons  pe.-  head.  If  the  large  institutions  are  in- 
cluded, the  domestic  consumption  is  2212  gallons 
per  head.  Ninety  per  cent  of  the  houses  are  now 
supplied  with  water-closets,  and  the  conversion  of 
the  remaining  privies  is  being  rapidly  carried  out. 
In  the  districts  outside  the  city  the  consumption  is 
128  gallons  per  head  per  day,  mostly  for  domestic 
purposes.  The  water-carriage  system  is  not  largely 
in  use  in  the  agricultural  districts,  nor  in  the  mining 
towns  and  villages  in  the  area  supplied,  but  it  is 
anticipated  that  more  water  will  be  required  for  this 
purpose  in  the  near  future. 

The  quality  of  the  water  delivered  to  the  town  and 
out-districts  is  excellent.  Bacteriological  exami- 
nations show  that,  while  the  number  of  bacteria  per 
c.e.  in  the  raw  water  is  small  (usually  about  30),  the 
water  after  filtration  is  practically  sterile.  .  .  . 

The  Ardsley  and  Ringstone  reservoirs,  with  the 
catch.wa.teE  feeding  the  latter,  were  designed  by  the 
late  Mr.  Edward  Filliter,  m.inst.ce.,  and  were  car- 
ried out  under  the  supervision  of  Messrs.  Filliter  & 
Rofe.  The  Green  Wiftbens  reservoir  and  catchwaters 
were  designed  and  carried  out  by  Mr.  Henry  Rofe, 
m.inst.ce.  The  filtration  works  at  Kirkhamgate  and 
the  reservoir  at  Lindale  Hid  were  designed  and  car- 
ried out  by  the  author. 

The  total  capital  expenditure  amounts  to  £863,000. 


Wakefield  Corporation  Waterworks:   Plan  Showing  Reservoirs,   Drainage   Areas, 
Pipe  Line  and  Districts  Supplied. 


Main- 


field.  This  is  a  covered  reservoir  or  balancing  tank, 
the  walls,  piers  and  covering  arches  being  built  of 
ibrickwork  in  cement.  The  capacity  of  the  reservoir 
is  1,250,000  gallons.  .  .  .  The  cost  of  the  treatment  varies 
from  3s.  6d.  to  4s.  3d.  per  1,000,000  gallons,  according 
to  the  condition  of  the  raw  water.  The  quantity  of 
water  used  for  sand-washing  is  0'5  per  cent  of  the 
•quantity  filtered.  Settling  tanks  and  a  small  filter- 
ibed  are  provided  to  clarify  the  water  flowing  from 
the  sandwasher  before  passing  it  into  the  stream. 

The  area  supplied  by  the  corporation's  works 
covers  approximately  60  square  miles,  and  is  shown 
on  the  accompanying  plan.  In  addition  to  the  city 
of  Wakefield,  it  includes  the  urban  districts  of 
Castleford,  Altofts,  Featherstone,  Methley,  Norman- 
ton,  and  Whitwood,  and  part  of  the  rural  districts 
of  Pontefract,  Tadcaster,  and  Wakefield.  The  popu- 
lation supplied  is  100,000,  of  which  53,000  within  the 
city  are  supplied  directly,  and  the  rest  are  for  the 
most  part  supplied  in  bulk,  the  corporation's  trunk 
mains  extending  to  the  boundaries  of  Featherstone, 
Whitwood  and  Normanton.  The  total  length  of 
trunk  and  distributing  mains  under  direct  control  is 
approximately   100  miles. 

consumption. 

The  consumption  of  water  in  the  city  is  30'44  gal- 
lons per  head,  of  which  802  gallons  per  head  are  used 
for  trade  purposes.  Street-watering  and  sewer- 
flushing  account  for  03  gallons  per  head,  and  the 
domestic   consumption  (excluding    large    institutions 


The  revenue  for  the  last  financial  year  was  £38,879, 
the  expenditure  being  £41,262.  The  deficiency  was 
met  by  a  rate-in-aid  of  3d.  in  the  £.  In  past  years 
the  rate-in-aid  of  the  water  undertaking  has  been  a 
heavy  burden,  in  1889  being  as  high  as  2s.  2d.  in 
the  £,  but  it  has  been  gradually  reduced,  and  for 
the  current  year  is  estimated  at  2d.  in  the  £. 


Definitions  of  Road  Materials The  Dussek  Bitumen 

Company,  Canal  Bank,  Deptford,  S.E.,  who  have 
already  distributed  a  large  number  of  copies  of  their 
booklet  giving  definitions  and  dealing  with  the  classi- 
fication of  bitumen,  &c,  state  that  they  will  be  glad 
to   forward   copies   to   engineers   requiring   them. 

The  Cumberland  Water  Scheme. — In  connection 
with  the  completion  of  a  £10,000  Cumberland  water 
supply  scheme  the  opening  took  place  recently  of  a 
new  filter-house  and  reservoir  at  Quarry  Hill,  near 
Mealsgate,  in  connection  with  the  Aspatria,  Silloth, 
and  District  Joint  Water  Board's  project,  under  which 
practically  the  whole  area  of  North- West  Cumberland 
is  now  supplied  with  water  for  domestic  purposes. 
The  latest  developments  bring  the  total  capital 
expenditure  upon  this  comprehensive  scheme,  since 
its  inception  twelve  years  ago,  up  to  £08,000.  Mr. 
Jos.  Graham,  Carlisle,  was  the  engineer ;  Messrs. 
Bushby  &  Sons,  Leeds,  the  contractors  for  the  reser- 
voir ;  and  Mr.  J.  Routledge,  Mealsgate,  the  contractor 
for  the  filter-house  and  pipe-line. 
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Tar-Spraying  and  Tar-Macadam  in  Situ. 

By    THOMAS    AITKEN,    m.inst.c.e.,    County    Surveyor,    Cupar   Fife,    Scotland. 


[The  following  are  some  observations  on  the  results  obtained  from  actual  experience  in  the  use  of  high 
pressure  tar-spraying  machines  in  surface  treating  macadamised  roads  and  in  making  tar-macadam 
"in  situ,"  with  some  remarks  on  kindred  matters.  This  paper  was  prepared  by  Mr.  Aitken  with  a  view  to 
its  being  submitted  to  the  International  Roads  Congress,  but  unfortunately  time  did  not  permit  of  its 
completion   early    enough    for  its    inclusion    with    the    other  communications.] 


The  writer's  practical  experience  on  the  above 
subject  extends  over  many  years  in  carrying  out 
work  in  the  principal  counties  of  Scotland  and,  to 
some  extent,  in  the  North  and  Midland  districts  of 
England. 

In  submitting  these  observations  the  writer  hopes 
that  the  particulars  given  may  be  useful  not  only 
to  those  who  have  already  adopted  the  methods 
described,  but  also  to  those  who  may  con- 
template a  preference  in  regard  to  the  system 
which  the  writer  has  pioneered  and  success- 
fully introduced  in  overcoming  the  dust  nuis- 
ance, and  at  the  same  time  diminishing  the 
abnormal  wear  on  macadamised  roads  caused  by  the 
ever-increasing  volume  and  greatly  diversified  de- 
scriptions of  traffic  which  now  pass  over  them. 

The  tentative  period  in  the  use  of  tar  for  the  sup- 
pression of  dust  has  long  since  passed,  and  it  is 
surprising  to  think  of  the  many  so-called  objections 
to  its  use  which  were  urged  by  writers  in  the  daily 
press.  It  was,  however,  probably  more  a  question 
of  the  system  adopted  in  certain  localities  by  treat- 
ing the  roads  with  crude  tar,  and  also  by  using 
primitive  methods  in  applying  same,  that  brought 
forth  these  protesting  observations. 

The  whole  matter  at  present  resolves  itself  into 
a  question  of  efficiency  combined  with  economy,  and 
in  this  connection,  considering  the  changeable  nature 
of  the  climate  in  the  British  Isles,  tar -spraying 
machines  which  can  handle  or  apply  the  greatest 
quantity  of  tar  each  day  are  those  which  should  be 
preferred. 

The  different  methods  of  application,  now  prac- 
tically reduced  to  high  pressure  and  gravitation 
machines,  were  at  one  time  numerous,  and  it  is  sur- 
prising how  so  many  road  engineers  but  a  few  years 
ago  claimed,  along  with  other  things,  that  hand- 
painting  was  superior  to  machine  work.  It  is  quite 
possible  that  they  had  not  then  seen  a  thoroughly 
scientific  and  practical  machine  in  every-day  service 
and  the  excellent  results  which  could  be  obtained. 
The  small  machines  which  squirt  tar  promiscuously 
over  the  road,  and  many  of  the  gravitation  machines 
in  use,  no  doubt  performed  the  work  in  a  quicker 
or  even  better  manner  than  that  done  by  hand- 
painting. 

The  remarks  made  by  Mr.  Boulnois  in  his  intro- 
duction in  "Practical  Boad  Engineering,"  issued 
December,  1910,  lays  down  the  gauntlet  in  regard  to 
hand  versus  machine  work  in  this  connection,  and 
it  will  be  surprising  indeed  if  any  road  engineer  of 
standing,  after  experimenting,  will  now  declare 
hand-painting  to  be  the  better  method. 

The  system  of  tar-spraying  roads  by  machines  has 
greatly  facilitated  the  work  and  reduced  the  cost, 
and  this  may  be  considered  one  of  the  greatest  boons 
conferred  upon  the  users  of  macadamised  roads.  It 
lessens  wear  and  tear,  prevents  suction  by  pneu- 
matic tyres  of  vehicles  travelling  at  a  high  speed, 
reduces  dust  in  dry  and  mud  in  wet  weather  to  a 
minimum,  and  at  the  same  time  lengthens  the  life 
i  oad. 

It  is  usual  with  one  of  these  tar-spraying  machines, 
working  under  favourable  conditions,  to  spray  from 
2,400  to  3,200  gallons  of  tar  per  day.  This  represents 
on  an  18-ft.  road  a  length  of  137  miles  at  the  former 
figure  and  166  miles  at  the  latter. 

A  tar-spraying  machine  to  be  of  really  good  service 
Bhould  be  economical  in  operation,  constructed  to 
withstand  the  hard  usage  naturally  expected  from 
the  nature  of  the  work  it  undertakes,  and  be  capable 
of  traversing  the  roads  at  a  fairly  high  speed  in  order 
that  full  advantage  may  be  taken  of  the  limited  time 
available  for  these  operations. 

There  is  absolutely  no  penetration  by  the  hand  or 
gravitation  machine  methods  on  an  ordinary  mac- 
adam road  unless  the  tar  used  is  of  a  very  poor 
quality,  applied  exceedingly  hot,  and  the  metalling 
i3  in  a  practically  loose  state,  certainly  not  the  best 
combination    to    attain    success.     Overheating    of    re- 


fined tar,  and  even  of  some  tar-compos  when  applied 
to  the  cold  road  surface,  brings  about  results  which 
are  disastrous  sooner  or  later.  The  idea  of  raising 
tar  to  a  high  temperature  repeatedly,  as  has  often 
to  be  done,  is  brought  about  by  the  necessity  of 
making  it  sufficiently  liquid  so  that  it  can  be 
manipulated  by  the  gravitation  machines  or  used  in 
carrying  out  other  primitive  methods  of  application 
without  due  attention  being  given  to  the  fact  that 
the  quality  of  the  tar  is  thereby  impaired.  A  good 
quality  of  refined  tar  has  in  many  instances  been 
condemned  through  being  badly  handled  by  inex- 
perienced persons. 

Befined  tar  and  "bituminous  tar"  heated,  if 
necessary,  by  steam  coils  and  sprayed  by  a  high- 
pressure  tar-sprayer  effects  beneficial  penetration, 
providing  the  road  surface  is  properly  cleaned.  The 
amount  of  penetration  varies  according  to  the  de- 
scription of  binding  used  when  the  road  was  recoated 
last  and  its  general  condition  at  the  time  of  treating 
with  tar. 

The  writer  has  found  it  1J  in.  to  If  in.  in  depth 
in  many  cases,  and  in  this  connection  it  is  not  oil 
that  is  meant,  but  tar  of  the  same  binding  quality 
as  that  on  top  of  the  road.  Samples  of  pieces  of 
road  crust  showtng  the  amount  of  penetration  have 
been  preserved,  and  will  be  on  exhibition  during 
the  Third  International  Boad  Congress  meeting. 
Effective  penetration,  along  with  a  good  film  of  tar 
on  the  wearing  surface,  is  just  what  is  required, 
and,  the  whole  being  keyed,  gives  a  waterproof  crust. 
As  surface  spraying  on  important  and  medium- 
trafficked  roads  is  of  an  annual  or  recurring  nature, 
it  is  of  great  importance  that,  in  the  first  instance, 
the  penetration  should  be  effective,  even  although 
a  greater  amount  of  tar  per  square  yard  be  applied 
than  that  found  necessary  subsequently. 

It  is  a  significant  fact,  borne  out  by  experience, 
that  when  recoating  roads  by  the  ordinary  or  water- 
bound  method,  and  employing  a  binding  material  of 
a  loamy-sand  description,  penetration  is  easy  and 
effective  compared  with  roads  which  have  been  re- 
paired with  road  scrapings  or  other  promiscuous 
matter  as  a  binding  material. 

Heavy  surface  coatings  of  tar,  unavoidable  when 
using  viscous  tars  applied  by  hand  or  gravitation 
machine  methods  with  practically  no  penetration, 
forms  a  coating  like  a  sheet  of  blotting  paper,  or 
otherwise  blanketing,  an  American  expression,  which 
is  easily  disturbed  during  very  wet  weather  or  a 
sudden  thaw  after  frost. 

The  surface  then  becomes  a  nasty  sticky  mass  of 
oiliferous  mud,  which  is  difficult  to  remove  from  the 
surface  of  the  road,  but  nevertheless  clings  with 
great  persistency  to  pedestrians'  footgear  and  gar- 
ments, and  to  horses,  vehicles  and  motor  cars.  The 
cost  of  removing  this  slurry,  apart  from  the  incon- 
venience and  nuisance  caused  to  the  general  traffic, 
may  or  may  not  be  a  serious  item  of  expenditure  in 
maintenance  of  the  highways,  depending  on  the 
method  of  accounting  adopted  by  officials  under  the 
different  authorities. 

The  application  of  "bituminous  tars  of  high 
grade,"  or  material  of  a  similar  nature  applied  as 
a  blanket  coat,  providing  there  is  a  good  key  to  the 
old  surface,  is  not  affected  to  the  same  extent,  and 
may  last  for  a  considerable  period  of  time.  With- 
out effective  penetration  in  the  first  instance,  how- 
ever, the  whole  covering  will  sooner  or  later  peel 
off  and  must  be  removed  from  the  road  surface,  an 
expensive  protective  operation  to  begin  with,  and 
one   having   no   lasting   or  compensating   results. 

Surface  spraying  over  many  of  the  principal 
counties  in  Scotland  has  occupied  the  writer's  atten- 
tion for  some  years  past,  and  more  especially  in 
East  Fife,  where  he  holds  an  official  position. 
Certain  roads  under  the  writer's  jurisdiction  have 
been  treated  with  a  variety  of  tars,  oils  and  other  dust 
preventives.   • 

Befined    tar    lias    unquestionably    given    the    most 
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effective  and  economical  results  for  surface  spraying 
existing  roads  from  the  dust  point  of  view,  and,  in 
addition,  has  greatly  reduced  the  cost  of  maintenance 
on  these  roads  by  reason  of  the  penetration  effected, 
which  practically  waterproofs  the  surface  and,  to  a 
great  extent,  prevents  internal  friction  and  conse- 
quent wear  of  the  road  stones. 

A  section  of  the  Dundee,  Stirling  and  Glasgow 
road  west  of  Cupar  was  recoated  for  4  miles,  and  a 
portion  of  this  road  for  a  distance  of  J  mile  was 
treated  later  on  with  refined  tar  in  1903,  and  again 
in  1909,  and  has  not  been  sprayed  since.  The  sec- 
tion beyond  the  tar-treated  portion,  or  westwards, 
had  to  be  repaired  with  a  centre  coating  in  1911-12 
to  bring  the  surface  into  good  repair  in  view  of  the 
numerous  potholes  then  existing.  The  tar-treated 
section  has  not  required  any  further  attention  or 
expenditure  so  far  as  repairs  are  concerned  during 
the  period  in  question.  The  cost  of  recoating  and 
rolling  the  whole  section  was  7'55d.  per  square  yard, 
and  surface  spraying  on  the  section  mentioned  was 
l'85d.  for  each  application,  which  together  equals 
ll'25d.  per  square  yard  during  the  period  up  to 
December,  1912,  or   five  years.    The   section   beyond, 


Although  the  portion  was  at  the  footpath  side  of 
the  road,  embracing  the  water  table,  a  considerable 
volume  of  traffic  passes  over  it,  as  the  road,  being 
only  21  ft.  in  width,  is  made  use  of  practically  from 
side  to  side  by  overtaking  and  passing  vehicular 
traffic.  In  the  illustration  the  contour  of  the  road 
previous  to  the  last  rolling  operations  is  shown  by  a 
white  line,  and  the  contour  of  road  after  the  repairs 
were  carried  out  is  shown  by  a  dotted  line.  It  will 
be  seen,  point  A,  that  the  tarred  portion  has  not 
been  interfered  with  for  a  distance  of  7  ft.  from 
water  table.  Sample  B  of  the  scarified  portion 
removed  from  road  at  this  point  shows  the 
depth  of  penetration.  The  cost  of  the  three 
applications  of  tar  and  chippings  amounted  to  5'55d. 
per  square  yard,  while  the  cost  of  renewing  the 
adjacent  portion  by  ordinary  macadam  was  711d. 
per  square  yard.  This  would  mean  a  considerable 
saving  when  long  stretches  of  road  are  taken  into 
account,  and  in  this  case  represents  £77  per  mile 
over  six  years,  or  £1283  per  mile  per  annum.  The 
condition  of  the  portion  of  the  tar-treated  road  re- 
ferred to  is  in  excellent  condition,  and  may 
reasonably  be  expected  to  last  as  long  as  the  newly- 


Illustration  Showing  Treatment  of  the  Dundee,    Edinburgh  and  Glasgow  Road  near  Cupar 


or  westwards,  has  cost,  first  in  1908,  7'77d.,  and  then 
in  1911-12,  777d.  per  square  yard,  or  15'54d.per  square 
yard,  so  that,  assuming  the  tar-treated  section  wears 
out  about  the  same  time  before  renewal,  compared 
with  the  other  section,  which  to  all  appearance  is 
most  likely,  the  comparative  cost  for  ordinary  mac- 
adam and  ordinary  macadam  treated  with  tar  per 
square  yard  per  annum  is  3'lld.  and  2"25d.,  or  nearly 
28  per  cent  in  favour  of  tar  treatment. 

On  another  road,  the  Dundee,  Edinburgh  and 
Glasgow  road,  1  mile  east  of  Cupar,  the  surface  had 
similar  spraying  treatment,  which  was  carried  out 
in  the  spring  of  1907  and  early  in  the  following  year. 

This  section,  or  rather  one  side  of  it,  was  again 
sprayed  with  tar  in  October,  1908.  On  the  latter 
occasion  the  tar-spraying  was  carried  out  to  demon- 
strate the  practical  working  of  the  tar-spraying 
machine  to  some  road  engineers  from  abroad, 
although  the  road  did  not  actually  require  this  appli- 
cation. 

As  it  turned  out,  however,  the  second  and  third 
application  had,  combined  with  the  previous  treat- 
ment, very  beneficial  effects  in  so  far  that  when  the 
other  portions  of  the  road  were  recoated  in  May, 
1912,  the  portion  referred  to  did  not  require  any 
repairs,    it    being      then      in     excellent     condition. 


coated  sections,  or  a  period  of  from  five  to  six  years. 
The  traffic  on  this  road  is  principally  that  of  motor 
cars. 

It  is  necessary,  however,  to  state  that,  had  the 
surface  spraying  mentioned  been  carried  out  at 
present-day  prices,  the  cost  of  the  three  applications, 
in  these  successive  periods,  would  have  been  6"19d. 
per  square  yard,  which  represents  approximately 
a  saving  of  £44,  or  £733d.  per  annum  per  mile 
of  road  at  the  width  stated,  and  which  would 
show  a  considerable  saving  on  an  extensive  mileage. 

These  costs  per  square  yard  for  surface  spraying 
mentioned  in  the  preceding  page  include  haulage 
of  the  tar  to  the  place  of  operations,  heating,  re- 
DaJirs  to  and  depreciation  on  the  machines,  and  the 
cost  of  the  tar  and  application  of  same. 

In  regard  to  fairly  deep  penetration,  a  road  in  the 
burgh  of  Newport,  Fife,  may  be  cited.  The  burgh 
engineer  being  desirous  of  thoroughly  testing  this 
point,  and  at  the  same  time  have  a  satisfactory 
surface,  repeatedly  washed  the  road  to  rid  it  of  ex- 
traneous mud  which  had  been  incorporated  in  the 
crust  at  some  previous  time  when  the  road  was  re- 
paired and  rolled.  After  the  road  dried  out  it  was 
swept  clean  and  the  tar-spraying  carried  out  in  dry 
weather.      The     penetration    was    such    that    the    tar 
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practically  disappeared,  which  appears  remarkable, 
considering  the  fact  that  1  gallon  of  tar  only  covered 
4  sq.  yds.  The  road  was  duly  spread  with  chippings, 
but  did  not  present  a  surface  which  was  likely  to 
satisfy  the  burgh  engineer.  On  the  advent  of  warmer 
weather,  however,  the  tar  was  gradually  drawn  to 
the  surface,  to  the  surprise  of  many  who  believed 
that  little  or  no  tar  had  been  applied  to  the  road. 
The  penetration  in  this  case  was  fully  2  in.,  which 
could  not  possibly  have  been  done  with  any  other 
machine  than  a  high  pressure  one. 

Similar  cases  could  be  described  from  data  in 
the  writer's  possession  of  work  carried  out  in  and 
around  Cupar  Fife,  but  it  may  be  more  conclusive 
to  describe  some  of  the  surface  spraying  carried  out 
by  Aitken's  patent  gold  medal  tar-spraying  machine 
in  another  centre,  the  figures  as  to  cost  of  main- 
tenance and  other  details  being  given  by  the  official 
in  charge. 

The  road  in  question  is  an  important  one,  leading 
from  the  city  of  Edinburgh  to  Queensferry,  over 
which,  especially  during  the  summer  months,  a 
very  heavy  continuous  traffic  passes,  including 
motor  'buses.  The  road  for  the  most  part  is  40  ft. 
wide,  and  extends  to  about  11  miles,  and  the  whole 
surface  has  been  sprayed  annually  in  the  beginning 
of  May  for  the  last  three  years,  and  certain  portions 
for  the  past  five  years. 

The  annual  cost  of  maintenance  previous  to  the 
tar  treatment,  including  all  items  except  establish- 
ment charges,  was,  on  an  average,  for  three  years 
previously,  £440  per  mile,  or  419d.  per  square  yard 
per  annum. 

Since  this  thoroughfare  has  been  tar  sprayed  the 
annual  expenditure  for  materials  and  labour  has 
been  reduced  to  £399  per  mile,  or  3'84d.  per  square 
yard,  which  figure  includes  surface  spraying.  These 
figures  represent  a  difference  which  is  equal  to  -35d. 
per  square  yard,  or  an  annual  saving  on  previous 
expenditure  of  9J  per  cent,  in  addition  to  a  con- 
siderable reduction  in  the  cost  of  watering  and 
cleansing.  The  cost  of  surface  spraying  on  an  aver- 
age for  three  years  was,  for  tar  and  application, 
sweeping  and  chippings,  T92d.  per  square  yard. 

It  is  necessary,  however,  to  mention  that  this  road 
was  put  in  good  repair  previous  to  the  first  surface 
spraying,  and  the  work  was  carried  out  in  what  the 
writer  considers,  and  has  always  recommended,  ideal 
methods  of  using  2-in.  gauge  metal  with  a  binder 
of  chippings— and  it  may  be  mentioned  the  latter 
material  was  produced  from  rock  having  stable  con- 
stituent minerals — rolled  and  the  surplus  binding 
swept  off.  When  the  tar-spraying  operations  were 
commenced  the  road  had  been  thoroughly  swept,  and 
was  in  a  drv  condition.  The  quantity  of  tar  ap- 
plied under  these  favourable  conditions  figures  out 
at  the  somewhat  excessive  amount  of  4-5  gallons  per 
square  yard,  and  it  was  remarkable  how  small  a 
film  of  tar  was  apparent  on  the  surface  of  the  road 
immediatelv  after  the  operations  were  carried  out. 
On  the  advent  of  warmer  weather,  however,  the 
actinic  force  of  the  sun's  rays  caused  the  tar  to 
reappear,  and,  combined  with  the  clean  whin  chip- 
pings applied,  made  an  excellent  surface,  which  was 
absolutely  free  from  dust.  This  the  writer  considers 
is  the  proper  condition  in  which  a  road  should  be 
for  effectively  waterproofing  the  surface,  and  which 
lavs  the  groundwork  for  future  spraying  operations. 
The  writer  considers  the  excellent  condition  of 
this  road  previous  to  being  tar  sprayed,  combined 
with  the  deep  penetration  effected,  has  been  instru- 
mental in  securing  the  results  obtained,  and  the 
surface  spraying,  which  has  been  carried  out 
annually,  has  maintained  these  economical  results. 

Mr.  Sim.  city  road  surveyor.  Edinburgh,  kindly 
supplied  the  writer  with  detailed  information,  from 
which  the  preceding  figures  were  extracted. 

In  carrying  out  surface  spraying,  the  thorough 
cleansing  of  the  surface  of  the  road  cannot  be  too 
strongly  emphasised  as  an  important  factor  in  ob- 
taining successful  results.  The  surface  of  the  road 
for  treatment  must  be  cleansed  of  all  foreign  matter 
bv  repeated  applications  of  a  rotary  brush,  or  other- 
wise, so  that  the  surface  be  left  as  open  as  possible 
to  permit  of  penetration,  and  so  allow  the  tar  to  act 
nartly  as  a  binder,  and  not  merely  forming  a 
"blanket  coat,"  which  has  already  been  referred  to. 
In  the  course  of  the  writer's  experience  he  has 
manv  times  seen  a  good  quality  of  tar,  properly 
applied,  give  but  poor  results,  entirely  flue  to  in- 
efficient preparation  of  the  road  for  the  application. 
Spreading  clean,  uniform-sized  chippings  on  the 
newly-sprayed   road   surface   is  al90   a  factor   which 


assists  in  the  attainment  of  satisfactory  work,  and 
should  always  be  adopted.  This  important  point 
has,  however,  apparently  not  been  so  well  under- 
stood in  some  counties,  as  is  noticed  from  time  to 
time  in  the  technical  journals,  that  road  scrapings 
have  been  used  considerably  for  this  purpose.  This 
is  remarkable,  and  certainly  cannot  lead  to  success, 
and  it  is  a  matter  of  surprise  to  the  writer  that  any 
road  engineer  permits  such  material  being  used. 

These  remarks,  so  far  as  is  possible  in  a  paper  so 
limited,  practically  conclude  the  writer's  experience 
of  surface  spraying  macadam  roads  from  the  point 
of  dust  prevention  through  the  road  crust  being 
waterproofed  by  effective  penetration  of  the  tar. 
Unquestionably,  tar  spraying,  when  properly  carried 
out,  is  a  very  effective  remedy  against  the  formation 
of  dust,  and  also  lessens  the  excessive  wear  of  the 
roads  by  vehicular  traffic. 

This  has  been  abundantly  proved  by  the  cases 
cited  in  the  preceding  pages,  which  roads  have  been 
treated  with  high-pressure   tar-spraying   machines. 

In  addition  it  may  be  stated  that  the  cleansing 
of  roads  properly  treated  by  high-pressure  tar- 
spraying  machines  is  considerably  reduced,  and,  in 
fact,  in  many  cases  the  cost  of  tarring  is  met  by 
the  reduced  cleansing  account,  and  in  addition 
there  are  the  economical  results  attained  in  the  cost 
of  maintenance. 

On  reviewing  the  judges'  report  on  the  subject  of 
the  "tar-spreading"  trials  which  took  place  near 
Staines  in  1907,  and  also  cne  by  Mr.  Wakelam  on 
behalf  of  the  Roads  Improvement  Association,  and 
published  as  a  paper  in  the  First  International 
Eoad  Congress  "  Proceedings,"  Paris,  1908,  the  writer 
makes  the  following  observations  on  these  generally. 
First  of  all,  the  Roads  Improvement  Association, 
in  so  far  as  surface  spraying  by  machines  was  con- 
cerned, held  the  monopoly  in  supplying  the  tar 
which  the  competitors  had  to  pay  for.  Probably 
this  was  a  desirable  condition  to  impose  with  a 
view  to  test  the  competing  machines  properly,  but 
when  the  judges'  report  and  that  by  Mr.  Wakelam 
refers  to  the  lasting  quality  of  the  tar  supplied  by 
them  compared  with  proprietary  compounds,  the 
effect  of  the  observations  made  are  very  misleading 
and  of  little   value. 

The  condition  of  the  roads  on  the  Hounslow  and 
Staines  main  road,  Middlesex,  were  far  from  being 
in  an  ideal  state  for  surface  spraying  at  that  time, 
the  binding  on  the  surface  being  caked  to  an  extent 
which  no  amount  of  sweeping  could  remove.  Pene- 
tration, therefore,  under  such  conditions  was  prac- 
tically impossible,  except  in  isolated  places.  Prob- 
ably the  binding  used  when  repairing  this  road  was 
of  a  heavy  description,  and  possibly  the  sweeping  of 
the  surface  previous  to  these  trials  taking  place  had 
been  carried  out  in  wet  weather. 

The  sections  near  Staines,  where  the  road  was 
in  open  country,  were  for  the  most  part  in  admir- 
able condition  for  surface  spraying,  and  good  pene- 
tration would  naturally  be  expected  with  approved 
spraying  machines.  These  points  may  be  known  to 
road  engineers  in  this  country,  but  it  is  well  to  point 
out  these  facts  as  being  factors  governing  the  whole 
question  of  results,  which  information  may  be  of 
some  use  to  road  engineers  from  other  countries. 

Many  roads  in  the  United  States  have  been  treated 
on  the  blanketing  principle,  but  what  has  come 
under  the  writer's  observation  of  this  method  of 
treatment  in  some  of  the  leading  States  in  that 
country  gave  him  the  impression  that  such  expensive 
operations  do  not  really  serve  any  good  purpose. 
When  there  had  been  even  slight  penetration  the 
result  was  fairly  good,  but  otherwise  the  wear  was 
very  unequal,  and  large  tracts  of  roads  so  treated 
have  had  to  be  stripped  and  the  slabs  of  material 
dumped  on  adjoining  wasle  ground.  Any  consider- 
able body  of  material  used  in  this  manner  to  attain 
any  success  must  be  of  a  really  asphaltic  descrip- 
tion, because  ordinary  refined  tar  or  "oil"  has  not 
the  necessary  resistance  when  applied  as  described 
A  blanket  coat,  even  carried  out  with  asphaltic 
material,  will  end  in  failure  if  the  subsoil  or  ordi- 
nary drainage  of  the  road  is  bad.  and  more  espe- 
cially on  formations  of  a  clayey  nature,  unless  the 
latter  is  separated  from  the  road  crust  by  an  inter- 
vening layer  of  suitable  material. 
(To  be  concluded.) 


The  Crystal  Palace.— Lewi  sham  Borough  Council 
have  agreed  to  contribute  £10,100  to  the  fund  for  the 
purchase  of  the  Crystal  Palace. 


June  20,  1913. 


AND    COUNTY    ENGINEER. 


955 


Institution  of  Water  Engineers. 

SUMMER   GENERAL  MEETING  AT  WAKEFIELD.     (2.) 


At  the  recent  summer  meeting  of  the  Institution  of 
Water  Engineers  at  Wakefield,  the  opening  proceed- 
ings in  connection  with  which  were  reported  in 
last  week's  issue,  Prof.  Percy  F.  Kendall,  f.g.s., 
was  to  have  given  a  lecture  on  "The  Under- 
ground Waters  of  the  Lower  Calder."  Prof. 
Kendall  said  he  must  offer  his  apologies  for  his 
inability  to  follow  out  the  programme,  but  when  he 
was  asked  to  give  a  lecture  he  was  obliged  to  attach 
a  condition  to  his  acceptance  of  the  very  courteous 
invitation.  It  would  be  within  the  knowledge  of 
several  present  that  there  were  sundry  water  under- 
takings in  the  air,  so  to  speak,  in  the  Calder  Valley, 
ami  though  they  had  not  arrived  in  a  condition  of 
maturity  they  were  emerging  from  the  embryonic 
staee,  and  consequently  he  was  debarred  by  considera- 
tions of  propriety  and  delicacy  from  saying  anything 
that  would  have  a  direct  bearing  upon  them.  He 
therefore  proposed  to  refrain  from  dealing  with  details 
of  particular  localities,  and  just  to  outline  the  general 
character  of  the  water  supplies  derived  from  under- 
ground sources  in  the  general  region  of  Yorkshire,»and 
not  in  the  Calder  Valley  particularly.  Those,  how- 
ever, who  chose  to  apply  the  principles  to  that  area 
were  quite  at  liberty  to  do  so. 

UNDERGROUND   WATER   SUPPLIES   IN 
YORKSHIRE. 

The  underground  water  resources  of  the  general 
region  of  Yorkshire  were  derivable  from  four  sets 
of  strata.  Beginning  at  the  bottom  they  had  millstone 
grit,  which  was  a  very  coarse  sandstone.  That  at 
the  outcrop  was  not  only  coarse,  but  very  open  in 
•texture,  encouraging  high  expectations  of  its  water- 
yielding  capacities  that  were  not  always  realised. 
Bitter  disappointment  frequently  arose  from  that 
source.  Only  within  the  last  twelve  months  he  had 
met  with  two  cases  in  which  cores  from  the  millstone 
grit  had  really  very  much,  on  superficial  inspection, 
the  aspect  of  granite.  In  such  cases  they  must  rely 
upon  the  joints  in  the  rock  for  water  and  not  the 
interstices  of  the  rock  itself.  It  would  be  an  interest- 
ing determination  to  ascertain  what  the  percentage 
of  porosity  actually  was,  and  that,  he  hoped,  would  be 
accomplished  before  long. 

As  to  the  quality  of  the  millstone  grit  water,  it  was 
usually  very  soft  and  admirable  in  all  other  respects, 
but  within  the  last  three  months  he  had  met  with 
cases  of  very  soft  water  and  very  hard  water  in  ad- 
jacent borings — borings  within  J  mile  of  each  other. 
He  would  suggest  theoretically — though  they  might, 
perhaps,  regard  it  as  far  too  speculative  an  explana- 
tion of  this  anomaly — that  the  difference  of  compo- 
sition might  be  due  to  flow  of  water  from  different 
coal  measures  having  acted  as  conduits  conveying 
water  across  the  gap;  the  anomaly  occurred  in  the 
neighbourhood  of  a  great  pair  of  trough-faults. 

Turning  next  to  the  coal  measures  which  constituted 
the  area  of  the  lower  Aire,  Calder  and  the  other  rivers 
to  the  south,  down  below  Sheffield,  in  a  measure  the 
water  in  like  manner  varied  a  good  deal.  They  had 
very  soft  water  from  certain  portions  of  the  coal 
measures,  a  very  hard  water  from  others.  They  also 
had  water  which,  without  being  unduly  hard,  was 
extraordinarily  alkaline.  The  users  of  such  water  on 
the*  coal  measures  sometimes  demanded  one  type  of 
water  and  sometimes  another.  In  wool  washing  the 
highly  alkaline  waters  were  very  highly  esteemed. 
They  might  get  so  large  a  percentage  of  carbonate  of 
soda  per  gallon  as  to  make  it  an  exceedingly  desirable 
water  for  the  preliminary  treatment  of  wool.  In  one 
of  the  cases  which  he  had  had  under  investigation 
recently  the  water  was  pronounced  to  be  an  exceed- 
ingly good  water  for  certain  purposes,  but  not  for  the 
purpose  for  which  it  was  required.  It  was  pointed 
out  to  him  that  it  would  make  an  excellent  water  for 
a  mineral  water  manufacturer,  as,  indeed,  it  would, 
for  he  would  be  provided  with  carbonate  of  soda 
without  any  artificial  admixture.  He  wished  to  point 
out,  however,  that  the  hardness  might  arise  from 
various  ingredients.  Frequently  there  was  a  great 
deal  of  permanent  hardness,  and  frequently  there  was 
a  great  deal  of  common  salt — which  was  not  really 
hardness. 

The   third   source— he   was    taking    them    in    their 


regular  geological  and  geographical  sequence— was  the 
magnesium  limestone  water.  That  was  a  very  hard 
water,  which  rendered  it  an  undesirable  agent  for 
many  purposes,  but  he  wished  to  say  as  little  as 
may  be  upon  the  subject  of  magnesium  limestone 
water.  There  was  abundant  water  in  the  magnesium 
limestone— far  too  much,  in  fact,  from  the  point  of 
view  of  those  who  mostly  encountered  it— mining 
engineers.  Enormous  difficulties  had  been  encountered 
in  mining  engineerng  from  the  deluge  of  water  ob= 
tained  from  this  magnesium  limestone.  Great  develop- 
ments in  the  Yorkshire  coalfields  were  now  taking 
place  through  the  magnesium  limestone,  and  most 
serious  difficulties  had  been  encountered  that  almost 
threatened  to  be  an  absolute  bar  to  mining  enterprise 
there.  The  water  had  to  be  pumped  in  very  large 
volumes,  and  this  had  produced  grave  and  very  far- 
reaching  effects  upon  neighbouring  domestic  small- 
scale  water  supplies.  The  last  rock  that  could  be 
considered  as  coming  within  the  area  under  review 
was  the  red  sandstones  of  the  Trias.  Provided  the 
conditions  were  favourable,  admirable  supplies  were 
to  be  obtained  from  these  sandstones,  and  they 
yielded  valuable  supplies  of  water.  Pontefract  and 
Selby  derived  most  valuable  supplies  of  water,  which 
was  unsurpassed,  except  by  Wakefield,  from  this  red 
sand  tone.  It  was  a  water  of  unexceptionable  purity, 
and  not  of  excessive  hardness.  The  Selby  hardness 
was  about  8  deg.,  but  the  water  had  two  severe  limi- 
tations. In  the  first  place  there  must  be  such  a  thick- 
ness of  rock  as  would  afford  them  a  reasonable  depth 
for  the  well.  That  compelled  them  to  go  far  to  the 
east.  If,  however,  they  went  too  far  to  the  east,  de- 
terioration set  in,  and  that  deterioration  became  more 
and  more  pronounced  until  the  water  became  almost 
undrinkable.  Sometimes  the  transition  was  an  abrupt 
one,  but  generally  the  deterioration  was  a  gradual  one. 

Prof.  Kendall  then,  with  the  aid  of  a  blackboard, 
proceeded  to  illustrate  some  of  the  more  noteworthy 
cases  he  had  seen  in  regard  to  obtaining  water  sup- 
plies, prefacing  his  illustrations  by  the  remark  that 
his  experience  of  water  supplies,  whether  from  gravi- 
tation or  from  underground  sources,  was  like  a  medi- 
cal man's  experience  of  human  physiology — he  was 
called  in  to  the  sick  man  and  not  to.  the  man  in  good 
health.  His  experience  had  embraced  a  larger  num- 
ber of  other  people's  failures,  no  doubt,  than  other 
people's  successes.  He  had  recently  had  to  deal  with 
a  borehole — he  was  called  in  when  the  boring  had 
been  practically  completed — which  passed  through  a 
great  thickness  of  coal  measures — 400  ft.  or  so — into 
the  top  bed  of  the  millstone  grit.  It  yielded  no 
appreciable  water.  At  the  time  he  was  called  in  they 
were  boring  in  the  shales  between  the  top  bed  of  grit 
and  the  second  one.  He  saw  that  if  the  top  bed  of 
grit  failed  to  yield  a  water  supply  it  was  exceedingly 
improbable  that  the  next  one  would  be  any  better, 
because  the  outcrop  would  be  more  remote.  He  there- 
fore proposed  an  expedient  that  was  well  known  to 
water  engineers.  He  saw  that  the  cause  of  the  trouble 
was  that  the  millstone  grit  through  which  they  passed 
was  far  too  dense.  There  were  very  few  fissures  en- 
countered, so  that  they  were  in  the  position  of  carrying 
the  borehole  down  through  the  rocks  that  were  almost 
impervious,  and  he  saw  that  the  only  hope  of  obtaining 
a  supply  of  water  would  be  by  the  development  of 
fissures  that  would  promote  the  passage  of  water.  He 
therefore  proposed  that  shots  should  be  fired  with  a 
high  explosive  with  a  view  to  the  development  of 
fissures  upward  from  the  borehole  into  the  internal 
joint  fissures  of  the  rock,  and  he  indicated  the  levels 
at  which  he  thought  it  desirable  that  this  should  be 
done.  It  was  desired,  particularly  in  this  case,  not 
to  obtain  soft  water,  but  hard  water,  and  the  harder 
the  better,  and  of  permanent  hardness. 

The  level  that  he  favoured  most  was  about  600  ft., 
but  he  proposed  that  they  should  commence  at  the 
bottom  of  the  borehole  in  the  millstone  grit,  fire  a 
heavy  charge  there  and  withdraw  the  lining  tubes, 
progressively  repeating  the  operation  at  several  levels 
which  he  indicated,  finishing  at  400  ft.  When  they 
obtained  the  quality  and  the  quantity  of  water  they 
desired  they  could  suspend  operations  and  so  shut  out 
the  soft  water.  The  engineer  who  was  engaged  in  the 
work  wrote  to  him  to  say  that  their  first  charge  had 
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been  successful.  He  then  recommended  heavy  charges 
of  gelignite— in  this  case  35-lb.  charges.  This  seemed 
rather  ambitious,  perhaps,  but  they  used  a  2-lb.  charge 
of  dynamite.  The  engineer  bad  written  him  a  letter 
describing  the  results,  and  there  was  a  touch  of 
humour  in  his  letter.  He  said:  "  With  respect  to  the 
shots  used  we  did  not  use  more  than  21b.  of  dynamite, 
and  I  may  say  that  we  intended  driving  the  shot  600  ft., 
but  it  exploded  sooner  than  we  expected — at  400  ft." 

That  was  an  eminently  successful  result,  and  he 
thought  it  could  not  be  too  widely  known  that  the 
cause  he  had  referred  to — the  density  of  the  rock  and 
the  rarity  of  fissures  of  a  suitable  character — was  a 
common  cause  of  failure  in  deep  boreholes.  He 
recommended  a  similar  expedient  at  Huddersfield,  but 
it  was  not  carried  out  for  the  reason  that  the  borehole 
was  within  a  large  warehouse  in  a  very  populous  area, 
and  it  was  feared  that  serious  consequences  might 
ensue.  Upon  that  point  he  had  some  fairly  specific 
information  as  to  the  effect  of  a  charge  on  a  deep 
borehole.  He  had  had  two  35-lb.  charges  of  gelignite 
fired  at  a  depth  of  about  400  ft.  in  a  borehole,  and 
the  only  result  was  to  lift  a  column  of  water  about 
80  ft.;  there  was  no  other  effect  produced  besides. 
Therefore  with  great  confidence  under  similar  condi- 
tions with  regard  to  depth  of  water,  he  recommended 
the  firing  of  a  shot  even  within  a  building.  He  felt 
quite  certain  it  could  often  be  done  with  advantage 
and  without  undue  risk. 

He  might  also  give  one  other  example  which  was 
well  known  to  Mr.  Silcock  of  a  borehole  which  was 
one  of  the  most  remarkable  in  Yorkshire.  The  locality 
was  Oswaldkirk,  in  the  neighbourhood  of  Malton.  He 
was  particularly  desirous  of  obtaining  a  true  artesian 
water  supply,  and  for  the  first  time  in  his  life  he 
recommended  works  to  be  executed  in  the  expectation 
of  a  true  artesian  supply.  The  strata  were  the  Coral- 
lian  limestone  and  sandstones  underlain  by  the  Oxford 
clay  which  rested  on  the  Kellaways  rock.  The  last- 
named  formation  outcropped  at  a  high  level  on  the 
Hainbleton  escarpment,  and  dipped  down  below  the 
Oxford  clay  at  Oswaldkirk.  He  was  led  to  believe 
that  this  would  yield  an  artesian  supply,  and  he 
recommended  a  boring  with  this  specific  purpose. 
The  result  confirmed  his  anticipation,  and  at  316  ft. 
the  Kellaways  rock  was  pierced,  when  the  water  rose 
under  a  pressure  sufficient  to  lift  it  92  ft.  above  the 
surface.  He  did  not  know  of  any  artesian  supply  in 
the  kingdom  that  would  send  water  to  such  an  alti- 
tude as  that.  The  supply  had  not  yet  been  brought 
under  control,  so  that  for  the  last  three  months  little 
less  than  300,000  gallons  of  very  beautiful  water  had 
been  running  to  waste. 

In  conclusion,  Prof.  Kendall  said  he  was  conscious 
that  he  had  only  given  a  very  discursive  lecture  on 
a  very  wide  subject,  and  he  asked  the  members  to 
make  a  generous  allowance  for  the  difficult  position 
in  which  he  had  been  placed  in  not  being  able  to 
address  them  on  the  subject  on  which  he  had 
originally   intended  to   speak. 

The  President  (Mr.  C.  Clemesha  Smith)  said  he 
was  sure  they  had  all  listened  with  great  interest  to 
Prof.  Kendall's  lecture,  and  they  would  wish  to  accord 
him  their  best  thanks.  As  the  Professor  had  said,  he 
nally  called  in  to  prescribe  on  other  people's 
failures,  and  they  usually  learned  more  by  studying 
people's  failures  than  by  studying  their  successes. 
With  regard  to  his  remarks  about  the  millstone  grit, 
several  of  their  reservoirs  in  Wakefield  were  on  the 
grit,  and  they  did  find  on  one  occasion  that  the  lower 
beda  of  the  millstone  grit  were  extremely  dense,  and 
one  long  length  of  one  of  the  trenches  was  bottomed 
on  very  close  millstone  grit. 

Mr.  T.  Molyneux  (Stockport),  in  seconding  the  vote, 
said  it  was  remarkable  to  note  the  difference  to  be 
found  in  the  water  from  adjacent  boreholes.  He  had 
just  sunk  a  new  borehole  within  20  yds.  of  an  old  one. 
In  the  old  borehole  there  was  an  iron  solution  which 
oxidised  when  the  water  was  exposed  to  the  atmo- 
sphere. In  the  new  one,  which  was  only  20  yds.  away, 
there  was  nothing  of  the  sort,  but,  instead,  a  bright, 
clear  water  2  deg.  less  in  hardness  and  with  no  per- 
manent hardness.  It  was  really  marvellous  how 
waters  in  close  proximity  differed  from  each  other. 

The  vote  of  thanks  was  carried. 
(To  be  continued.) 


Decimal  Acreage  Tables — A    correspondent    is    de- 
sirous of  obtaining  a  book  of  decimal  acreage  tables 
-iving  details  from   1   to  1,000 
md  reducing  acres,  roods,  poles,  &c,  into  acres 
and  decimah  l  an  any  reader  advise  a  suit- 

able publication  ? 


CORRESPONDENCE.    . 

For  every  ill  beneath  the  sun 
There  is  some  remedy  cr  none; 
If  there  be  one,  resolve  to  find  it; 
If  not,  submit,   and  never  mind  it. 

—Anon.,   circa  1843. 

SUMMER    SCHOOL    OF   TOWN    PLANNINC. 

To  the  Editor  of  The  Surveyor. 

Sir, — In  connection  with  the  Summer  School  of 
Town  Planning  to  meet  at  Hampstead  Garden 
Suburb  in  August  next,  will  you  kindly  allow  me 
a  few  lines  to  testify  to  the  value  of  this  school  to 
all  those  who  are  engaged  in  the  study  and  practice 
of  town  planning  ?  As  one  who  attended  this  course 
during  the  last  summer  session,  and  who  is  engaged 
daily  in  working  out  the  problems  of  town  planning, 
I  am  in  a  position  to  testify  to  the  great  value  and 
to  the  practical  utility,  not  only  of  the  course  of 
lectures,  but  of  the  practical  demonstrations  of  the 
subject,  included  within  the  curriculum  of  this 
summer  school. 

I  therefore  cordially  commend  this  school  to  all 
those,  in  particular,  who  are  engaged  in  the  office  of 
municipal  engineers,  as  a  practical  aid  to  the  study 
of  this   subject. 

The  lectures  are  mostly  by  practical  men,  carried 
on,  moreover,  in  the  centre  of  an  area  offering  the 
best  opportunities  for  practical  exposition  of  the 
subject,  and  I  cannot  speak  with  too  much  apprecia- 
tion of  the  efforts  of  the  lecturers  to  interest  and 
instruct  the   students  of  the  school. 

The  first  summer  school  was  one  of  undoubted  suc- 
cess, and  I  am  sure  the  importance  of  the  subject, 
and  the  increased  demands  upon  those  engaged  in 
it,  call  for  the  seizing  of  this  opportunity  by  the 
many  young  men  who  are  engaged  in  the  profession 
of    municipal    engineering. — Yours,    &c, 


Edinburgh. 

June   14,   1913. 


A.   H.   Campbell, 

City   Engineer.      f 


SURVEYORS'   INSTITUTION    EXAMINATIONS. 

To  the  Editor  of  The  Surveyor. 

Sir, — It  has  also  been  my  unfortunate  lot  to  have 
failed  to  satisfy  the  examiners  in  the  typical  subject 
of  the  intermediate  examination,  and  with  "  Typicus  " 
I  feel  it  hard  to  have  to  wait  another  two  years  in 
order  to  be  able  to  join  the  institution  as  a  profes- 
sional associate.  Considering  the  high  standard  of 
questions  set  in  each  subject,  I  was  not  surprised 
at  the  result,  and  perhaps,  under  the  circumstances, 
I  ought  to  be  satisfied  with  small  mercies.  How- 
ever, I  heartily  wish  "  Typicus "  success  in  his 
pleadings  with  the  council  of  the  institution,  and  I 
shall  be  pleased  to  help  in  the  matter.  Trusting 
that  others  will  assist. — Yours,  &c, 

Hopeful. 

June  9,   1913. 


To  the  Editor  of  The  Surveyor. 

Sir, — 1  notice  that  some  correspondence  from  un- 
successful candidates  with  reference  to  the  above  has 
appeared  in  your  columns. 

May  I  crave  a  somewhat  doubtful  privilege  as 
another  unsuccessful  "typical"  candidate,  and  as  an 
ex-student  of  the  institution,  of  reminding  them  that 
there  is  more  than  one  side  to  the  case  ? 

In  the  first  place,  I  believe  that  I  am  right  in  saying 
that  notice  of  the  intended  change  of  rules  was  given 
in  1908 — five  years  ago.  The  object  was,  of  course,  to 
raise  the  status  of  the  professional  associate,  giving 
him  a  somewhat  similar  position  to  an  A.R.I  .B. A. 
This  the  change  will  undoubtedly  do,  and  yet  we  find 
a  struggling  crowd  trying  to  get  elected  "on  the  cheap  " 
after  failing  in  their  most  important  subject.  It 
somehow  gives  one  the  impression  that  many  of  these 
men  would  have  been  content  to  have  rested  on  the 
laurels  (?)  of  a  cheaply  earned  P.A.S.I.,  and  never 
contemplated  taking  the  F.S.I,  examination. 

I  trust  that  in  the  interests  of  the  status  of  the 
profession  the  council  will  answer  these  gentlemen  by 
"  referring  them  back  to  their  studies  in  that  subject." 
A  concession  would  be  palpable  weakness,  and  an 
in    loriou     beginning  to  a  better  era.— Yours,  &c, 

Askino  No  Favouus. 

June  i(>.  1913. 


June  20,  1913. 


AND    COUNTY    ENGINEER. 
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INSTITUTE   OF-  CLEANSING  SUPERINTENDENTS. 


ANNUAL    CONFERENCE    AT    ABERDEEN. 

The  sixteenth  annual  conference  of  the  above  insti- 
tute was  held  last  week  at  Aberdeen,  the  place  of 
meeting  being  the  Advocates'  Hall.  The  attendance 
of  delegates  on  the  opening  day  (Tuesday)  numbered 
about  150.  A  welcome  was  extended  to  them  in  the 
name  of  the  Corporation  of  Aberdeen  by  Lord 
Provost  Maitland. 

Mr.  Robert  Williamson,  of  Manchester,  the  re- 
tiring president,  having  installed  Mr.  Findlay,  of 
Aberdeen,  as  president  for  the  ensuing  year,  Mr. 
Findlay  delivered  his  presidential  address.  There 
was,  he  remarked,  a  time,  and  that  not  so  very  long 
ago,  when  it  was  thought  that  a  corporation  cleansing 
department  was  only  work  for  old  and  worn-out  men ; 
but  now  a  very  high  standard  was  set  up  in  regard 
to  cleansing  generally,  and  a  superintendent  of 
cleansing  in  particular.  The  Institute  of  Cleansing 
Superintendents  was  a  comparatively  young  organi- 
sation, but  it  had  done  a  remarkable  amount  of  good 
work,  and  it  was  to  be  expected  that,  as  the  institute 
increased  its  strength  in  regard  to  members  and  the 
capability  of  its  members  to  satisfy  the  needs  of  the 
nation  in  regard  to  sanitation,  in  its  early  and  most 
important  stages,  the  institute  would  make  even 
greater  progress  in  the  future  than  it  had  done  in 
the  past.  The  ideal  of  the  institute  was  to  educate 
its  members  in  every  phase  and  detail  of  cleansing 
work,  so  that  the  position  of  cleansing  superin- 
tendent might  become  one  of  supreme  importance, 
not  for  the  sake  or  the  benefit  of  the  person  holding 
the  office,  but  in  the  interests  of  the  life,  health, 
and  the  happiness  of  the  people.  They  could  not 
hope,  however,  to  realise  their  ideal  until  public 
bodies  saw  to  it  that  those  appointed  to  positions 
of  authority  in  cleansing  affairs  were  endowed  with 
the  requisite  abilities  for  the  proper  discharge  of 
their  duties.  When  this  was  done,  and  this  capa- 
city was  brought  to  bear  upon  cleansing  work,  the 
institute  might  then  hope,  but  not  till  then,  to  make 
that  steady  progress  towards  its  goal  that  would 
enable  it  at  no  very  distant  date  to  realise  its  high 
ideal.  All  things  being  equal,  his  sympathies  were 
with  those  who  advocated  promotion  from  the  ranks. 

Councillor  James  George,  convener  of  the  Cleansing 
Committee  of  Aberdeen,  read  a  paper  on  the 
"  Cleansing  Operations  in  Aberdeen." 

EQUIPMENT     OF     CLEANSING     DEPARTMENTS. 

On   the    second    day   (Wednesday)— 

Alderman  Watson  (Blackburn)  read  a  paper  on 
"  The  Equipment  of  a  Cleansing  Department."  He 
said  he  knew  that  many  would  not  agree  with  him, 
but  he  held  very  strong  views  that  with  a  decrease 
in  the  weight  of  vehicle  a  department  could  well 
decrease  its  capital  expenditure  by  the  introduction 
of  a  much  lighter  and  more  active  but  less  costly 
horse.  Why  for  the  sake  of  saying  they  had  a  great 
big,  fine-looking  horse  should  they  pay  £70,  and 
reject  the  smaller,  yet  equally  good-looking  one,  for 
£50  ?  They  wanted  to  devote  themselves  absolutely  to 
their  work,  and  secure  plant  and  appliances  useful 
and  effective  at  a  minimum  of  cost. 

Mr.  D.  M'Coll  (Glasgow)  said  the  type  of  vehicle 
depended  on  the  town  and  the  stuff  handled.  A 
wagon  2  ft.  deep  was  of  no  use  in  Glasgow.  He 
should  not  like  to  try  to  buy  a  horse  in  Scotland  at 
£48  or  £50.  It  might  be  possible  to  get  a  van  horse, 
but  they  needed  for  Glasgow  a  good  Clydesdale 
horse,  which  at  present  costs  £70,  somewhat  dearer 
than  a  year  or  two  ago. 

MOTOR   VEHICLES. 

Mr.  Turner  (Bury)  read  a  paper  on  "  Motor 
Vehicles  for  Municipal  Purposes."  In  the  course  of 
discussion,  Mr.  M'Coll  said  his  experience  did  not 
correspond  with  Mr.  j  arner's.  Although  it  was 
given  every  chance  by  being  put  on  a  long-distance 
run,  their  motor  vehicle  cost  more  than  horse-power 
to  collect  refuse.  On  the  other  hand,  the  motor 
sweeping  machine  was   slightly  cheaper. 

TRADE    REFUSE    REMOVAL. 

Mr.  H.  Hopkinson  (Portsmouth)  read  a  paper  on 
"  Trade  Eefuse  Removal."  He  said  that  trade 
refuse  was  understood  to  mean  a  waste  of  any  profit- 
able trade,  manufacture,  or  business.  A  large  saving 
could  be  effected  by  the  introduction  of  payment  for 
the   removal    of   this    refuse,    and    in    Portsmouth    a 


scale  of  charges  had  been  drawn  up.  These  ranged 
from  2s.  Cd.  per  two-wheeled  cart  load  for  ashes  and 
other  similar  refuse  to  2d.  .per  sack  of  four  bushels 
of  paper.  No  charge  was  made  when  the  quantity 
could  be  placed  in  an  ordinary-sized  sanitary  bin 
and  did  not  exceed  the  householder's  ordinary  out- 
put of  refuse  at  any  one  time,  but  it  must  not  include 
offal  from  butchers,  fishmongers,   and  poulterers. 

Councillor  Brcwn  (Blackpool)  could  not  understand 
why  tradespeople  should  be  charged  for  the  removal 
of  trade  refuse.  At  Blackpool  they  collected  paper, 
cardboard  boxes,  &c,  and  sold  the  stuff  at  10s.  per 
ton.  He  thought  it  was  humiliating  for  any  cor- 
poration to  stoop  to  such  a  low  means  of  raising 
revenue. 

Mr.  W.  H.  Eccles  (Stockport)  argued  that  if  they  were 
to  remove  shop  refuse  free,  the  millowner,  who  paid 
much  higher  rates,  would  be  entitled  to  claim  the 
same  facilities.  A  charge  tended  to  minimise  the 
quantity  of  refuse. 

Mr.  T.  Stake  (Stoke-on-Trent)  said  they  got  10s. 
per  ton  for  a  certain  class  of  refuse,  but  it  cost  them 
nearly  25s.  to  collect  it. 

Mr.  A.  May  (Finsbury)  remarked  that  what  they 
wanted  was  a  definition  from  the  Local  Government 
Board  of  what  was  domestic  refuse,  and  then  they 
could  possibly  classify  all  other  refuse.  He  also 
pointed  out  that  it  had  been  ruled  that  hotels  must 
be  looked  upon  as  private  houses.  The  tradesman 
did  not  really  pay,  it  was  the  purchaser  of  his  goods. 
He  moved  the  following  resolution :  "  That  this  con- 
ference calls  the  attention  of  the  President  of  the 
Local  Government  Board  to  the  present  unsatisfac- 
tory definition  now  existent  in  relation  to  trade 
refuse,  and  asks  for  a  clear  definition  of  what  is 
house  refuse." 

Mr.    R.   Williamson   (Manchester)    seconded. 

Alderman  Dixon  (Manchester),  who  objected  to 
what  he  described  as  any  official  walking  over  the 
top  of  his  head,  moved  that  the  matter  be  first  re- 
ferred to  their  Cleansing  Committee  for  consideration. 

Mr.  Heavey  (London)  seconded. 

Mr.   May   afterwards   withdrew   his   motion. 


Bridge  Building.— Students,  young  engineers,  and 
surveyors  will  find  much  useful  information  in  "  Pre- 
liminary Studies  in  Bridge  Building,"  by  Reginald 
Ryves,  Assoc. m.inst.c.e.  (London:  St.  Bride's  Press, 
Limited,  24  Bride-lane,  E.C.  Price  2s.  nett.)  The 
book  is  described  as  the  "  first  of  a  series  of  small 
volumes,  each  complete  in  itself,  dealing  with  the 
design  of  ordinary  highway  bridges  of  moderate  span." 
Though  highway  bridges  alone  are  referred  to,  the 
matter  contained  in  this  volume  is  largely  applicable 
to  railway  bridges,  aqueducts,  and  similar  engineering 
undertakings.  The  five  primary  types  of  bridges  are 
described,  and  the  conditions  determining  the  best 
site  for  each  of  the  three  types  of  streams  are  discussed 
in  detail ;  while  in  connection  with  wandering  streams 
various  modes  of  designing  abutments  or  approach 
spans  are  dealt  with.  Improvements  of  fords  and  the 
effect  of  eccentric  loading  of  vehicles  on  the  girder 
loads  are  among  the  numerous  other  items  touched 
on. — Scotsman. 

Reinforced     Concrete     Fire-resisting     Doors.  —  The 

idea  of  constructing  doors  of  concrete  is  not  new,  yet 
the  use  of  such  doors  has  been  quite  exceptional,  and 
thus  a  series  of  tests  by  the  British  Fire  Prevention 
Committee  with  doors  of  a  non-proprietary  character, 
designed  in  Belgium  in  the  public  interest  by  the 
chairman  of  the  Belgium  Government  Technical  Com- 
mittee of  Fire  Protection,  and  tested  and  reported 
upon  in  this  country  by  the  London  committee,  may 
claim  special  attention.  The  doors  under  test  com- 
prised two  single  doors  to  two  openings,  fitted  as 
sliding  doors,  and  one  set  of  double  doors  fitted  to  a 
third  opening,  also  sliding.  The  single  doors  were 
tested  for  two  and  a-half  hours  at  temperatures  between 
1,800  deg.  and  2,000  deg.,  and  the  double  doors  for 
four  hours  at  similar  temperatures.  In  each  case 
water  was  applied  from  a  steam  fire  engine  at  the 
end  of  the  test  to  the  inside  face  of  the  doors.  The 
tests,  from  which  some  very  useful  facts  were  drawn, 
showed  that  the  doors  should  be  most  valuable  as  an 
addition  to  our  ordinary  fire-resisting  materials  after 
some  of  their  minor  defects  have  been  remedied.  A 
limited  number  of  copies  of  the  report  can  be  obtained 
by  the  public,  for  3s.  6d.  each,  from  the  secretary  of 
the  British  Fire  Prevention  Committee,  8  Waterloo- 
place,  S.W. 


958 


THE    SURVEYOR    AND    MUNICIPAL 


June  20.  1913. 


Institution  of  Municipal  and  County  Engineers. 

MEETING  AT   ROCHDALE. 


A  meeting  of  the  Institution  of  Municipal  and 
County  Engineers  was  held  at  Rochdale  on  Saturday 
last.  This  is  the  third  meeting  which  the  institu- 
tion has  held  in  Rochdale,  and  in  attendance  of 
members  and  the  interest  of  the  paper  submitted 
by  Mr.  Piatt  the  meeting  was  entirely  successful. 
Mr.  R.  J.  Thomas  (Aylesbury),  president,  was  in  the 
chair,  and  there  were  present  Messrs.  S.  S.  Piatt 
(Rochdale),  J.  S.  Brodie  (Blackpool),  W.  Stubbs 
(Blackburn).  H.  Yarwood  (Rochdale),  .1.  Mitchell 
(Birkdale),  S.  E.  Jones  (Tyldesley),  A.  E.  Cooper 
(Fulwood).  W.  Holt  (Sale),  E.  Pilling  (Lytham),  G. 
H.  Wild  (Littleborough),  R.  Holt  (Rawtenstall),  C. 
Hall  (Drovlsden),  B.  J.  Wolfenden  (Bootle).  W. 
Clough  (Audenshaw).  E.  Bleakley  (Tyldesley),  A.  T. 
Gooseman  (Wigan),  C.  Brownridge  (Birkenhead),  E. 
Worrall  (Stretford),  F.  J.  Dixon  (Ashton-under-Lyne), 
W.  Wellburn  (Middleton),  J.  B.  Nuttall  (Heywood), 
M.  A.  Piercy  (Warrington),  E.  W.  Booth  (Man- 
chester). J.  England  (Wrexham),  J.  A.  Settle  (Bury), 
J.  R.  Mead  (St.  Helens),  V.  W.  Laithwaite  (Turton), 
M.  H.  Wilkinson  (Leyland),  A.  P.  Statham  (Salford), 
A.  J.  Price  (Eccles),  J.  Wilson  (Bacup),  J.  R.  Hill 
(Bacup),  J.  H.  Mountain  (Barton-on-Irwell),  F.  Wad- 
dingham  (Hebden  Bridge),  H.  G.  Whyatt  (Grimsby), 
J.  Cunliffe  (Willington),  F.  W.  Dean  (Wdlington). 
H.  0.  Swindells  (Willington),  W.  H.  Elce  (Bacup),  H. 
Hanier  (Accrington),  F.  H.  Holden  (Accrington). 
Among  the  visitors  were  Messrs.  G.  Biddle  (Dids- 
bury),  J.  W.  Gleave  (Haywood),  W.  L.  Williams 
(Wrexham),  H.  A.  Shaw  (Bacup),  and  E.  R.  Cunliffe 
(Rochdale). 

The  Mayor  (Alderman  W.  Cunliffe)  gave  the  mem- 
bers of  the  institution  a  hearty  welcome  to  Rochdale. 
He  said  he  realised  that  in  visiting  other  munici- 
palities and  their  workers  there  was  a  good  deal  to 
be  learnt.  There  was  this  advantage  about  muni- 
cipal works,  that  there  were  no  closed  doors.  With 
reference  to  sewage,  water,  and  other  municipal 
works,  they  had  a  free  hand,  and  were  able  to  gain 
experience  for  the  good  of  all  of  them.  With  regard 
to  Rochdale,  it  was  a  progressive  borough,  and  very 
few  towns  could  boast  of  such  a  civic  centre.  He 
looked  upon  municipal  engineers  as  the  first  line  of 
defence  with  regard  to  national  health.  The  medical 
profession  made  advance  in  surgery,  and  science, 
and  the  treatment  of  disease,  but  he  recognised  that 
municipal  engineers  were  engaged  in  preventing 
many  of  those  diseases  to  which  the  human  race 
was  subject,  and  he  hoped  that  side  of  their  work 
would   not   be    lost   sight  of. 

The  President  thanked  the  mayor  for  his  very 
in-arty  welcome  to  them.  They  knew  how  hearty 
Lancashire  people  were,  and  they  appreciated  this 
evidence  oi  his  sympathy  with  them  in  the  work 
they  did.  That  institution  was  founded  to  benefit 
its  members  by  friendly  intercourse,  by  which  alone 
business  men  could  hope  to  progress  in  the  profes- 
sion they  had  taken  up.  He  felt  certain  that  the 
municipalities  who  employed  them  would  not  lose 
by  offering  their  officials  opportunities  for  attending 
these  meetings  in  this  very  progressive  age.  It  was 
very  interesting  to  find  what  Rochdale  had  done  in 
developing  that  centre  and  putting  up  that  beauti- 
ful town  hall.  It  was  an  indication  of  the  far-seeing 
of  the  council.  Their  reception  they  took  as 
.'.  compliment  by  the  municipality  to  their  engineer, 
Mr.  Piatt.  They  knew  no  municipality  was  better 
than  Rochdale  was  by  Mr.  Piatt,  who  was 
an  authority  on  several  subjects,  particularly  ferro- 
concrete. He  looked  forward  to  seeing  Mr.  Piatt's 
work  in  that  direction.  He  was  among  the  first  in 
the  kingdom  to  carry  out  ferro-concrete  work. 

The  Mayob  -aid  he  endorsed  everything  Mr. 
Thomas    had  to   their   engineer.    He    was    a 

worker,   no. I    thorough    in   everything  he  did. 
rociidai.k's   municipal  wokks. 

A    pa  ome    of   the    more   recent 

of  Rochdale  was  afterwards  read  by 
Mr.  8.  S.  Piatt,  mi  N'T. r.K.,  the  borough  surveyor, 
and  is  reproduced  elsewhere  in  this  issue. 

Mr.  J.   S.   Brodie  (Blackpool)  proposed  a  vote  of 

to  .Mr.  Piatt  for  the  interesting  paper  which  he 

Th     Lrsl  part  of  the  paper  would 

those    engineers   who    had    to 


tackle  the  problem  of  sewage  disposal  in  inland  towns. 
He  would  like  to  ask  Mr.  Piatt  what  he  did  with  his 
sludge.  Further,  as  a  matter  of  information,  he  would 
like  to  ask  what  period  the  Local  Government  Board 
allowed  for  repayment  of  loans  for  this  kind  of  work.  He 
had  not  a  practical  experience  in  this  matter,  but  he 
had  read  from  time  to  time  what  had  taken  place  in 
Rochdale  upon  this  subject.  The  Rochdale  works 
appeared  again  and  again  in  the  report  of  the  Sewage 
Commission,  which  seemed  to  show  that  they  were  a 
model  in  this  class  of  work.  Coming  to  the  reinforced 
concrete  he  was  a  little  more  at  home,  and  the  works 
described  by  Mr.  Piatt  were  certainly  very  interesting 
examples  of  reinforced  concrete.  He  had  the  pleasure 
of  knowing  the  late  Mr.  Mouchel  in  connection  with 
ferro-concrete  work,  and  a  more  able  and  honest  engi- 
neer he  never  met.  If  the  work  was  not  suitable  for 
ferro-concrete,  or  there  was  no  advantage  in'  it's  use, 
Mr.  Mouchel  always  had  the  manliness  to  tell  them. 
That  was  a  great  point  in  a  contractor,  for  him  to  say 
when  he  did  not  see  any  immediate  benefit  to  himself 
or  to  the  people  he  was  proposing  to  tender  for.  It 
was  interesting  to  notice  the  good  results  of  concrete 
made  from  the  Lonkey  rock.  He  did  not  know  a  rock 
of  this  name,  but  Mr.  Piatt  was  a  geologist,  and  knew 
these  technical  terms  better  than  he  did.  He  had  also 
made  concrete  from  a  broken  rock  of  this  kind,  and 
he  could  bear  testimony  to  the  high  efficiency  of  the 
concrete.  With  reference  to  the  ferro-concrete  bridges, 
Mr.  Piatt  estimated  the  saving  over  steel  construction 
was  20  per  cent.  Mr.  Piatt  was  to  be  congratulated 
on  this  saving,  and  on  initiating  work  of  this  kind 
with  this  gratifying  result.  Mr.  Piatt  alluded  to  the 
short  term  of  repayment  which  the  Local  Government 
Board  had  granted  for  this  work — namely,  fifteen 
years  instead  of  the  usual  thirty  years.  A  good  many 
engineers  had  written  to  him  as  to  their  experience 
in  this  matter,  and  he  had  always  told  them,  "  If  you 
don't  like  the  Local  Government  Board  don't  go  to 
them ;  proceed,  in  works  of  any  magnitude,  by  private 
Act."  One  really  could  not  blame  the  Local  Govern- 
ment Board  for  a  policy  of  safety,  especially  with  work 
upon  which  they  had  had  no  time  to  mature  their 
judgment.  He  had  no  doubt  that  in  time  the  full 
period  of  thirty  years  would  be  allowed  for  works  of 
ferro-concrete.  The  only  thing  which  would  upset  that 
would  be  if  someone  worked  with  a  poor  cement  and 
the  wet  got  in  and  set  up  erosion  of  the  bars.  While 
thirty  years  might  be  allowed  for  proper  work  inferior 
work  would  be  highly  rated  at  ten  years.  If  it  was 
a  question  of  workmanship  it  should  be  taken  into 
account.  That  took  him  to  a  peculiarity  of  the  Local 
Government  Board.  They  held  an  inquiry,  they  sanc- 
tioned work,  and  allowed  a  time  for  the  repayment 
of  the  loan,  and  then  they  very  rarely  came  to  look 
and  see  how  the  money  had  been  spent.  There  was 
no  check  upon  them.  He  supposed  the  board,  with 
the  more  modern  and  scientific  conditions  under  which 
work  was  carried  out,  would  send  an  inspector  round 
to  see  how  the  money  had  been  spent,  and  it  might 
be  in  the  wisdom  of  the  board  that  the  period  of  the 
loan  would  be  modified  if  the  work  was  properly 
carried  out.  If  the  work  was  not  first  class,  one  could 
not  be  surprised  if  the  work  did  not  last  very  long. 
He  would  like  to  add  a  word  of  congratulation  to 
Mr.  Piatt.  He  noticed  in  the  "  Minutes  "  of  the  insti- 
tution they  had  a  meeting  there  in  1883,  another  in 
1897,  and  now  this  third  meeting.  He  believed  Mr. 
Piatt  had  had  all  these  meetings,  and  he  congratu- 
lated him,  and  he  hoped  that  he  would  be  to  the  fore 
in  another  sixteen  years'  interval  to  welcome  them 
again  to  the  town  of  Rochdale. 

Mr.  W.  Stubbs  (Blackburn)  seconded  the  vote  of 
thanks  to  Mr.  Piatt  for  his  valuable  paper.  He  had 
carefully  read  the  paper,  and  had  seen  most  of  the 
works  carried  out.  In  ferro-concrete  work  Mr.  Piatt 
was  a  pioneer.  He  had  done  considerable  work  on 
similar  lines,  and,  knowing  Mr.  Piatt's  work,  he  brought 
In-  committee  over  to  Rochdale  to  see  the  bridge  over 
the  canal.  Since  then  they  had  carried  out  four 
bridges  over  the  canal  in  Blackburn,  beside  a  large 
tank  to  hold  3,000,000  gallons  of  water.  He  would; 
like  to  ask  Mr.  Piatt  what  he  did  with  the  solids  from 
the  humus  tank,  There  was  not  much  difficulty  in 
pressing  the  sludge  from  the  septic  tanks,  and  tin,' 
ordinary  sludge  there  was  no  difficulty   with,  but  the 
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humus  it  was  impossible  to  press.  They  had 
500  acres  of  land,  and  they  squeegeed  it  on  the  land. 
They  were  paying  from  3s.  9d.  to  4s.  per  ton  for  the 
pressing  of  sludge,  which  was  rather  an  expensive 
matter  for  them.  It  was  as  practical  a  paper  as  they 
had  ever  had  before  the  institution. 

Mr.  Gilbert  Whyatt  (Grimsby)  said  the  very  first 
building  that  he  was  taken  over  during  his  pupilage 
was  the  Rochdale  Town  Hall,  and  lie  had  notes  of 
some  of  the  things  lie  saw  then,  and  which  struck 
him  as  being  most  interesting.  Those  who  had  not 
been  over  the  building  until  that  day  would  be  exceed- 
ingly pleased  with  it.  He  had  two  or  three  questions 
to  ask.  He  was  not  quite  sure  about  the  sediment  in 
the  humus  tanks  -what  it  consisted  of.  Personally 
he  had  not  got  the  sewage  problem.  He  put  his  into 
the  river  without  treatment  in  any  way,  except  thai 
he  had  to  pump  it  half  the  time,  and  the  other  half 
flowed  out  in  a  state  of  nature.  He  used  to  be  in 
touch  with  the  sewage  problem,  but  now  he  was  a 
bit  out  of  touch,  and  it  seemed  there  was  a  good  deal 
of  treatment  if  the  sewage  first  went  through  settling 
tanks,  then  through  percolating  filters,  and  then  was 
sedimented  again  in  humus  tanks.  What  did  the 
sediment  consist  of?  Was  it  disintegrated  coke,  or 
was  it  some  oxidisable  matter  which  formed  in  the 
sewage  in  the  filter  ?  Mr.  Stubbs  raised  the  question 
as  to  how  they  managed  to  press  this  humus  sludge. 
He  could  quite  see  the  necessity  of  taking  it  through 
the  settling  tanks  again,  because  then  it  mixed  with 
the  ordinary  sludge.  With  regard  to  the  Lonkey 
rock  to  which  Mr.  Brodie  had  referred,  they  used 
Lonkey  setts  in  Salford  twenty  years  ago,  and  he 
understood  it  was  the  local  quarrymen's  term  for  that 
strata.  He  did  not  known  that  there  was  any  other 
origin  for  the  term.  It  was  a  good  hard  stone  fit 
for  second-class  streets.  A  point  struck  him  as  to  the 
pile  foundation  for  the  Mellor-street  bridges.  Mr. 
Piatt  had  carried  the  foundation  down  through  the 
coal  workings  to  the  solid  fireclay.  As  subsidences 
would  go  on  would  the  bridges  stand  up  some  feet 
above  the  adjoining  streets  ?  He  had  a  similar  pro- 
blem. He  was  carrying  a  sewer  through  an  old  river 
bed,  and  in  the  excavation  they  found  five  different 
lots  of  road  metal  over  the  peat,  a  matter  of  5  ft. 
thick.  The  pipes  would  hold  the  sewer  up,  while  the 
surrounding  ground  went  down.  He  would  like  to 
ask  whether  Mr.  Piatt  anticipated  a  similar  effed 
and  whether  the  bridges  would  stand  up  above  the 
surrounding  ground  as  the  ground  subsided. 

Mr.  E.  Workall  (Stretford)  added  his  thanks  to 
Mr.  Piatt  for  the  valuable  information  he  had 
imparted  to  them.  WThat  struck  him  principally  in 
connection  with  the  ferro-concrete  structures  was 
the  central  fact  of  how  little  difference  there  was 
in  principle  between  the  many  systems.  Whenever 
they  proposed  to  embark  upon  this  method  of  con- 
struction they  were  besieged  by  some  dozen  agents 
of  different  systems,  each  one  of  whom  claimed  his 
was  pre-eminent.  The  real  engineering  difference, 
however,  was  small.  One  firm  distorted  its  rein- 
forcement, and  gave  it  a  name,  another  firm  twisted 
its  reinforcement  in  a  different  direction,  gave  it 
another  name,  and  claimed  for  that  twist  some 
particular  advantage.  He  discounted  these  claims 
by  reference  to  the  fact  that  the  adhesion  between 
ordinary  concrete  and  steel  bars  could  not  be  ex- 
ceeded in  actual  practice.  Hence,  to  increase  that 
adhesion  is  superfluous.  Another  thing  which  struck 
him  about  the  Mellor-street  bridge  was  the  fact  that 
rubble  backing  had  been  provided  for  the  bridge  at 
its  abutments  and  the  arch.  One  questioned  the  use 
of  rubble  backing  on  a  bridge  constructed  with 
brickwork;  but  in  ferro-concrete  he  did  not  quite 
see  the  reason  for  the  extra  cost  incurred  in  backing 
up  the  whole  structure  with  rubble.  Reference  had 
been  made  by  one  or  two  speakers  to  Lonkey, 
as  applied  to  the  lower  strata  of  Haslingden  stone. 
He  had  heard  it  variously  described.  One  foreman 
had  told  him  it  was  a  corruption  for  Lancashire. 
That  was  not  a  very  scientific  derivation,  but  it  was 
his  view.  In  that  connection  one  described  Lonkey 
stone  for  Lancashire  paving  with  setts.  He  thought 
Mr.  Piatt  was  very  modest  in  his  estimate  of  the 
saving  he  attributed  to  reinforced  concrete  for  the 
structure  in  front  of  the  town  hall,  and  if  the  saving 
for  maintenance  in  the  course  of  years  could  be 
capitalised  it  would  represent  nearer  40  or  50  per 
cent  instead  of  the  modest  20  per  cent  he  estimated. 

Mr.  W.  Wellbuen  (Middleton)  supported  the  vote 
of  thanks,  as  he  knew  very  well  the  large  amount 
of   work   that   had    been    carried    out   by    Mr.    Piatt. 


He  very  often  visited  Rochdale,  and  knew  what  was 
going  on.  There  was  one  question  lie  wished  to  ask 
Mr.  Piatt  as  to  the  sewage  disposal — that  was  the 
cost  per  1,000,000  gallons.  He  admitted  that  the 
question  was  rather  premature,  because  the  works 
were  not  in  full  working  order.  The  other  matter 
was  how  they  disposed  of  their  sludge,  and  what 
quantity   of   sludge   they    had    to   dispose   of? 

Mr.  Platt  :   That  is  mentioned   in  the  paper. 

Mr.  Wellbckn  said  the  dealing  with  the  sludge 
was  a  difficult  matter.  They  bad  an  otter  from  a 
Yorkshire  firm  who  were  prepared  to  buy  their  sludge 
if  they  would  cart  in  and  put  it  on  the  railway 
trucks.  He  found  it  would  cost  them  more  to  cart 
it  2  miles  to  the  station  and  put  it  on  the  trucks 
than   to  press  their  sludge. 

Mr.  0.  Brownridue  (Birkenhead;  said  he  wished 
to  bear  testimony  to  the  excellence  of  Mr.  Piatt's 
work.  As  engineers  it  was  their  duty  to  profit  by 
mistakes.  Fortunately  Mr.  Platt  had  no  examples 
there  ol  mistakes  made  in  ferro-concrete  work.  For 
the  information  of  members  he  would  say  that  the 
paragraph  in  the  paper  dealing  with  the  necessity 
of  the  work  being  entrusted  only  to  persons  properly 
qualified  was  a  very  important  one.  In  Birkenhead 
they  had  a  reinforced  concrete  floor,  supported  on 
reinforced  concrete  piles.  This  floor  was  constructed 
to  carry  a  stable.  It  was  constructed  by  specialists 
under  professional  supervision.  He  might  say,  in 
passing,  that  the  professional  supervision  was  not 
his.  At  any  rate,  he  took  certain  exception  to  their 
proposals;  but  they  considered  that  their  proposals 
were  ample  for  the  purpose.  The  floor  collapsed  and 
seriously  injured  several  men.  He  thought  it  was 
necessary  to  bring  before  a  meeting  such  as  that 
cases  of  failures  as  well  as  examples  of  successes,  in 
order  that  they  might  be  on  their  guard.  It  was  no 
doubt  because  of  things  like  that  the  Local  Govern- 
ment Board  limited  the  period  for  which  they 
granted  loans.  On  the  question  of  length  of  life,  he 
agreed  at  times  when  the  period  for  which  the  loan 
was  granted  was  half  expired,  if  later  experience 
proved  it  was  not  granted  for  a  sufficiently  long 
period,  then  the  period  might  be  lengthened;  but  he 
did  agree  with  the  policy  of  the  Local  Government 
Board  in  limiting  the  period  of  loans  for  ferro-con- 
crete work.  With  regard  to  Mr.  Piatt's  most  excel- 
lent experiments  with  various  kinds  of  sand,  he  was 
rather  interested  in  seeing  that  the  Lonkey  stone 
crushed  rather  coarse,  because  in  looking  at  the 
setts,  and  with  one's  experience  of  them,  the  grains 
did  not  appear  very  large ;  but  he  would  bear  testi- 
mony to  the  excellence  of  Lonkey  stone.  He  had  a 
considerable  quantity  of  it,  and  there  was  no  doubt 
it  was  of  very  great  wearing  capacity,  and  he  was 
glad  to  find  it  of  value  in  concrete  work.  His 
experience  of  sewage  work  was  now  restricted  to 
visiting  excellent  works  like  those  of  Rochdale. 
Some  twenty  years  ago  he  was  up  to  his  eyes  in 
it;  but  now  he  was  fortunate  in  turning  his  into  the 
river,  and  he  was  pleased  to  say  the  commissioners 
were  content  with  their  action.  There  was  one 
portion  of  the  paper  which  had  not  been  referred  to, 
and  that  was  the  very  important  question  of  the 
tramways.  He  would  like  to  know  what  was  the 
general  nature  of  the  subsoil  upon  which  the  tracks 
were  laid,  and  whether  there  was  any  quantity  of 
clay.  The  question  of  subsoil  in  tramway  work  was 
a.  very  important  one.  He  found  where  they  had 
an  ordinary  rail  upon  a  dead  bed  the  track  would 
stand  practically  without  repair,  but  where  he  had 
the  track  laid  upon  clay  the  repairs  were  very  con- 
siderable. 

Mr.  Booth  (Manchester)  said  lie  had  one  question 
with  regard  to  manufacturers'  refuse.  Mr.  Platt 
said  it  was  largely  wool  scouring.  Was  it  of  a 
similar  character  to  the  refuse  in  Bradford  ?  He 
believed  the  Bradford  works  made  a  good  deal  of 
money  out  of  their  sludge.  It  struck  him  as  to 
whether  the  wool  scouring  in  Rochdale  was  similar 
to  Bradford,  and  whether  there  was  money  value  in 
their  sludge  in  the  same  way  as  the  Bradford  people 
so  successfully  made  it. 

Mr.  H.  Yaewood  (Rochdale)  said  some  curiosity  had 
been  expressed  as  to  the  derivation  of  Lonkey.  There 
were  Lonkey  sheep  before  there  was  Lonkey  stone, 
and  the  Lonkey  sheep  were  noted  for  a  blue  tint  in 
the  wool,  and  the  Lonkey  setts  were  noted  for  their 
blue  tint. 

Mr.  W.  A.  Piercy  (Warrington)  asked  the  name  of 
the  quarry  from  which  the  non-slippery  setts  cam.' 
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The  President  remarked,  with  reference  to  the 
sewage  disposal  works,  that  the  corporation  had  been 
moving  forward  gradually,  and  had  so  far  excellent 
results  with  a  very  foul  sewage.  He  was  sure  what 
they  would  see  at  the  sewage  disposal  works  would 
satisfy  them  Rochdale  was  on  the  right  track.  Rein- 
forced concrete  was  a  matter  which  .concerned  them 
all  very  deeply  nowadays,  and  he  agreed  with  Mr. 
Brownridge  tiiat  they,  as  engineers,  should  openly 
confess  and  tell  each  other  when  failures  occurred. 
That  was  of  even  greater  advantage  than  seeing  works 
which  had  been  successfully  carried  out.  He  was 
recently  at  a  meeting  of  the  Concrete  Institute,  and 
he  ascertained  from  the  president  that  the  Local 
Government  Board  had  written  a  letter  stating  the 
period  for  their  loans,  and  although  it  was  a  charac- 
teristic letter  written  in  general  terms,  not  commit- 
ting themselves  very  much,  it  stated  that  for  bridges 
in  the  form  of  beams  ten  years  would  be  allowed, 
and  where  the  bridge  was  in  arch  shape  fifteen  years. 
He  was  inclined  to  agree  that  the  Local  Government 
Board  were  well  advised  in  not  extending  the  period 
of  loan,  although  the  suggestion  of  Mr.  Brownridge 
was  a  very  practical  one,  that  when  the  period  of  the 
loan  was  partly  expired  they  might  extend  the  period. 
They  had  been  carrying  on  the  ferro-concrete  work 
for  some  years,  and  the  whole  secret  of  success  de- 
pended upon  supervision — supervision  not  only  by 
the  foreman  in  charge,  but  by  the  engineer  in  charge. 
As  far  as  he  was  concerned  in-work  he  had  in  ferro- 
concrete, he  always  had  an  assistant  permanently  on 
the  job,  because,  however  well  the  foreman  might 
supervise,  even  he  could  not  knock  out  of  workmen 
that  ingrained  instinct  or  desire  to  scamp  things. 
Workmen  had  got  so  imbued  with  the  idea  of  getting 
over  their  work  quickly  and  getting  away  that  they 
did  not  get  the  old  type  of  man  who  liked  his  work, 
and  was  ambitious  to  make  a  good  job.  He  agreed 
that  it  wras  most  essential  to  get  their  councils  to  see 
the  necessity  and  the  economy  of  efficient  supervision 
of  ferro-concrete  work.  As  to  the  tramways,  he  saw  no 
reference  to  corrugations.  It  seemed  to  be  a  horrible 
nightmare  in  the  South  of  England,  how  they  were 
caused  and  how  they  were  to  be  prevented.  If  Mr. 
Piatt  had  no  corrugations  to  complain  of  they  must 
congratulate  him;  if  he  had  he  would  like  to  know 
what  was  the  reason  he  suggested  for  corrugation  and 
what  was  the  remedy.  They  had  a  meeting  some 
months  ago  on  this  vexed  question,  and  it  was  sur- 
.  (o  find  the  difference  of  opinion  on  corrugation. 
Some  said  it  was  due  to  one  thing  and  some  to  another. 
There  were  two  schools — one  said  corrugations  were 
due  to  too  firm  and  solid  a  foundation,  others  to 
having  a  resilient  foundation. 
The  vote  of  thanks  having  been  accorded, 
Mr.  Platt,  in  reply,  said  that  in  preparing  the 
paper  and  putting  the  information  before  them  he 
had  tried  to  give  them  something  to  think  about.  He 
did  not  know  that  he  had  any  failures  to  show  them. 
They  would  see,  if  they  read  between  the  lines,  that 
there  were  things  at  the  sewage  works  where  they 
did  not  follow  his  advice  and  had  to  come  to  it  later. 
Mr.  Brodie  asked  about  the  disposal  of  the  sludge. 
They  pressed  the  sludge  in  six  presses,  and  they  got 
it  down  to  50  per  cent  of  moisture.  A  lot  of  itr— per- 
haps one-third  to  one-half — was  taken  by  local  farmers, 
nil  they  gave  them  6d.  per  load  to  fetch  it  away. 
If  they  did  not  fetch  it  sufficiently  fast  they  sent  it 
to  Ormskirk  and  paid  the  railway  carriage.  They 
intend  to  go  in  for  a  plant  to  supplement  the  pressing; 
as  lor  further  drying  and  getting  it  into  such 
a  condition  that  they  could  get  a  good  price  for  it. 
They  had  had  a  good  price  offered  to  them  by  a  firm 
at  Liverpool  which  would  pay  the  carriage  and  every- 
thing else.  It  appeared  there  was  a  large  demand  for 
manure  in  Canada  and  South  America,  and 
there  were  firms  picking  it  up.  That  was  what  they 
did  at  Bradford  ;  beside  recovering  the  grease  it  was 
further  dried  and  packed  to  go  abroad.  With  regard 
to  the  loans  for  sewage  works,  they  had  thirty  years 
for  the  general  construction  and  fifteen  for  the  elec- 
trical plant  to  do  the  pumping.  Referring  to  the 
ferro-concrete  bridges,  when  he  showed  Mr.  Mouche] 
the  Lonkey  stone  he  said  it  was  an  excellent 
stone;  he  had  never  seen  a  better,  and  if  they  could 
get  it  the  work  would  be  good.  The  percentage  of 
waa  about  20  per  cent  over  steel  work  in  this 
particular  job;  but  apart  from  that  steel  and  masonry 
were  out  of  the  question  without  raising  ti. 
which  was  already  of  a  steep  gradient.  The  Mellor- 
street  bridges  were  constructed  under  an  Act  of  Par- 
liament. The  Firgrove  Bridge  was  under  the  Local 
Government  Board,   which  gave    them    an    informal 


sanction.  They  said  go  on  with  the  work  and  they 
would  inspect  it  and  see  the  result  of  the  test.  The 
test  was  perfectly  satisfactory,  and  the  Local  Govern- 
ment Board  gave  them  a  loan  for  fifteen  years.  As 
to  moisture  in  the  ferro-concrete  in  one  of  the  jobs — 
the  river  covering — there  was  a  little  moisture  came 
through  at  one  or  two  places,  and  he  was  a  little  con- 
cerned about  it,  but  it  racked  off.  It  was  where  the 
men  had  left  off  their  work  and  started  again.  Now 
he  insisted  upon  it  being  picked  away  before  any 
further  concrete  was  added.  At  the  same  time,  where 
they  had  a  thickness  of  only  6 in.  of  concrete,  it  was 
a  question  whether  it  was  not  well  to  put  asphalt  over 
it,  because  everything  depended  upon  the  wet  being 
kept  from  the  steel.  He  had  therefore  put  a  thin  layer 
<if  asphalt  sheeting  over  the  work.  Mr.  Stubbs  men- 
tioned the  solids  from  the  humus  tank.  It  was  reallj 
some  sludge  in  a  very  fine  state  of  division.  The 
peculiarity  about  percolating  filters  was  that  if  they 
put  50  grains  of  solids  in  50  grains  would  come  out, 
but  it  would  be  so  broken  up  that  they  did  not  see 
it;  whereas  if  they  did  not  take  it  out  of  the  humus 
tanks  it  would  slough  up.  They  pumped  it  into  the 
branch  outfall  main  and  made  the  sewage  cany  it 
to  the  main  works,  and  then  precipitated  it  with  the 
other  solids  in  the  tanks.  It  was  of  so  slimy  a 
character  that  it  could  not  be  pressed.  The  sludge 
from  the  small  experimental  fillers  they  had  alwaj  s 
had  to  mix  with  two  or  three  times  the  quantity  of 
ordinary  sludge  to  press  it  at  all.  He  was  pleased 
to  hear  Mr.  Whyatt's  remarks  respecting  the  town  hall. 
It  was  really  a  magnificent  building.  He  had  travelled 
all  about  Europe,  and  he  did  not  know  a  building  he 
liked  better.  It  was  under  his  charge,  and  he  took 
very  great  pride  in  it.  The  modern  stained  glass  in 
it  was  the  finest  he  knew.  Mr.  Whyatt  asked  about 
the  possibility  of  subsidences.  He  did  not  fear  any 
subsidences  in  connection  with  the  bridge.  The  struts 
were  not  settling  down  to  any  appreciable  extent.  It 
was  not  like  peat.  But  to  put  bridges  on  a  strata 
which  was  undermined  would  be  to  court  disaster. 
Mr.  Worrall  referred  to  the  variety  of  reinforced 
systems.  In  the  competition  they  were  running  things 
too  fine  for  safety.  Mr.  Worrall  was  correct  in  saying 
there  would  be  a  saving  in  maintenance  as  well  as 
in  the  initial  cost  of  the  river  covering.  He  was  sorry 
he  could  not  give  Mr.  Wellburn  the  cost  of  sewage 
treatment  per  1,000,000  gallons.  The  cost  of  pressing 
was  about  3s.  6d.  per  ton.  That  did  not  allow  any- 
thing for  interest  and  sinking  fund  charges.  Mr. 
Brownridge  had  referred  to  the  cautiousness  of  the 
Local  Government  Board.  He  was  not  surprised  at 
it,  considering  the  variety  of  systems  on  the  market. 
Mr.  Brownridge  had  referred  to  the  tramways.  The 
concrete  had  stood  very  well.  His  experience  with 
ferro-concrete  had  made  him  careful  as  to  having  good 
concrete.  The  work  was  all  done  by  administration, 
and  he  got  a  good  set  of  men  together.  With  regard 
to  corrugation  he  was  sorry  to  say  he  could  not  throw 
any  light  upon  it.  He  was  proud  to  say  their  track 
had  stood  very  well,  and  would  compare  with  any, 
especially  in  maintenance.  It  was  wool  scouring  in 
the  sewage,  but  not  to  the  extent  at  Bradford.  For 
a  considerable  time  their  manager  scraped  off  the 
scum,  and  sold  the  fat.  Mr.  Piercy  asked  as  to  the 
non-slippery  setts.  They  were  Gimley  rock,  Pethelly  ; 
he  did  not  know  a  better  sett  for  steep  gradients.  The 
president  hit  the  nail  on  the  head  when  he  said 
capable  supervision  was  the  secret  of  success  in  ferro- 
concrete work. 


The  members  had  luncheon  together  at  the  town 
hall  under  the  presidency  of  Mr.  R.  J.  Thomas,  and 
in  the  afternoon  visited  Falinge  Park,  the  branch 
police  station,  tramway  depot  and  offices,  ferro-con- 
crete bridges,  sewage  disposal  works,  and  other  muni- 
cipal undertakings.  Afternoon  tea  was  served  at  Roch 
Mill  House. 


Ellesmere  Port's  Bowling  Creen.— A  new  municipal 

bowling  green,  constructed,  at  a  cost  of  £301),  by  the 
urban  district  council  of  Ellesmere  Port,  was  formally 
opened  on  Wednesday  last. 

Street  Watering  in  German  Towns. — Statistics  fur- 
nished by  the  authorities  of  eight  German  towns  show 
that  the  quantities  of  water  used  in  street  sprinkling 
vary  very  much  in  different  places.  The  unit  of  area 
being  taken  as  100  square  metres,  the  following  are 
the  quantities  of  water  used  in  sprinkling  that  area  : 
Frankfort-on-Main  19  cubic  metres,  Hanover  15. 
Leipzig  11,  Konigsberg  9,  Karlsruhe  8,  Dresden  7, 
Halle  3,  Aachen  2  cubic  metres. 
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QUESTIONS. 

This  week  answers  are  invite  I  to  the  following 
questions  :  — 

324.  Gil  Engines. —Assuming  two  engines  of  equal 
horse-power  (4-h.p.),  one  an  oil  engine  and  the  other 
a  petrol,  what  would  be  the  approximate  cost  for 
running  each  engine  for  fuel  and  repairs  ?  How 
would  the  costs  compare  with  each  other,  including 
first  outlay  and  oil,  repairs,  &e.  ?  In  regard  to  effi- 
ciency, which  engine  would  he  the  more  efficient  from 
an  economic   standpoint?    ("Griffo.") 

325.  Air  Compressors How  is  the  size  of  an  air 

receiver  calculated  in  connection  with  an  air  com- 
pressor ?  Of  what  thickness  of  metal  would  it  be 
made  if  (1)  of  cast  iron,  (2)  wrought  iron,  assuming  it 
had  to  withstand  a  pressure  of  from  15  lb.  to  40  lb.  ? 
Give  any  further  particulars  regarding  same. 
("Griffo.") 

327.  Flow  of  Sewers State  the  advantages  of  egg- 
shaped  and  circular  sewers,  and  give  conditions 
under  which  such  advantages  would  occur.  Give 
proofs  of  velocities  and  discharge.  (D.  G.  B.,  Dar- 
lington.) 

330.  Sewage  Disposal Design  a  small  sewage  dis- 
posal system  for  a  gentleman's  residence,  capable  of 
dealing  with  500  gallons  per  day.  The  sewage  is 
fairly  strong  on  account  of  the  drainage  from  a  small 
cowshed.  The  available  fall  can  be  neglected,  and 
the  earth  is  of  a  sandy-clay  nature.  State  approximate 
cost.  The  effluent  should  discharge  into  a  soakawav. 
("Inky.") 

332.  Roadmaking.— What  is  the  best  form  of 
cross-section  for  the  surface  of  a  macadam  read  ?  Give 
re  isons.    ("  Ehu.") 

333.  Sewage  Tank  Construction. — What  is  a  suitable 
formula  for  calculating  the  requisite  thickness  of 
sewage  tank   walls?    Give  an  example.    ("Check.") 

REPLIES   TO   QUESTIONS. 

329.  Sewerage — Using  the  generally  accepted  most 
accurate  formula,  at  what  gradients  must  9-in.,  12-in. 
and  15-in.  pipe  sewers  be  laid  to  give  a  uniform 
velocity  of  4  ft.  per  second  when  flowing  two-thirds 
full  ?    ("M.  C.  E.") 

The  formula  generally  recognised  in  these  days  as 
being  the  most  accurate  for  the  velocity  and  discharge 
of  water  in  pipes  and  conduits  is  that  of  Kiitter. 
This  formula,  together  with  tables  giving-  the  value 
of  n — the  coefficient  of  roughness  of  the  material  of 
which  the  channel  is  composed— -is  given  in  "The 
Sewerage  Engineers'  Note-book,"  published  by  The 
St.  Bride's  Press,  Ltd.  For  glazed  stoneware  pij.es 
the  table  gives  n  =  '011  when  the  condition  of  the 
surface  is  good,  and  'OFi  when  the  surface  is  fair. 

For  a  velocity  of  4  ft. -sec.  with  sewer  two-thirds 
full,  the  following  gradients  will  be  required : — 


(H.  F.  W.,   Tottenham.) 

331.    Sewerage In  the  case  of  the  oval  sewer  in 

the  sketch,  5,790  lin.  yds.  long,  having  a  total 
fall  from  inlet  to  outlet  15  ft.,  what  flow  will  be  dis- 
charged when  quarter,  half,  three-quarters,  and 
full  ? 

As  no  indication  is  given  in  the  question  as  to  the 
materials  of  which  the  sewer  is  to  be  constructed,  it 
is  evident  that  the  use  of  the  more  accurate 
Gauguillet  and  Rutter  formula  is  not  necessary.  The 
approximation  obtained  by  the  use  of  the  Chezy 
formula  will  be  sufficient,  especially  when  taking  into 
consideration  the  large  size  of  the  sewer. 
(a)   Running  full . 

V  =  C  V  KS     where  V  =  velocity  of  flow- 

R  =  hydraulic  mean  radius. 

S  =  lineof  inclination, 

C=a  constant  (in  tins  case  120). 
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S  =  15ft.  in  5790  x  3ft. 

R=2897  D  (from  tables)  =  -2897  x  5;3  =  r  545 

V  V=120a.  /    1545  x  JL 
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=     4383ft.  per  sec. 
Q=AV     where  V=  velocity  of  flow. 

A  =  area  of  cross  section  of  stream. 
Q  =  discharge  in  cub   ft.  per  sec. 

A=  11485d'2  (from  tables)  =  1485  x  5-3i=32-67  aq.  ft. 
V  Q  =  3267  x  4383. 

=  1432  cub,  ft.  per  sec. 
(b)    Running   J   full. 

R  =  -3325d  =  3325  x  5  3  =  17735 


=ia\/ 


17735  x 

=  4'698ft.  per  sec. 

A  =  -8795d'2  =  -8795x5-3-! 
Q=AV. 

=  -8795x5-3'2x4-6£ 
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1  =  H7'4  cub.  ft.  p°r  sei 


Sketch  Accompanying  Question  331. 


(c)   Running   £  full. 
R=-269  D=269; 

v=cvss. 


5-3  =  1-435 


/     1-135  x   — 
V  1158 


=  120 
=  4'224ft.  per  sec. 
A  =5091  D2  =  -5091  x  5  32 
Q  =  AV. 
=  ■5091  x  5a'2  x  4224 
=  6  ill  5  cub.  ft.  per  sec. 

(d)   Running  4,  full. 

R  =  -2066  D  =  -2066x  5-3  =  1-101 
V  =  CV/RS 


:120x/     1-101  x  _L 
V  1158 


=  3'701ft.  per  sec. 
A  =1862  D2  =  -1862x5-32 
Q  =  AV 
=  1-862  x  5-3'2  x  3-701 
=  19*6  cub.  ft.  per  sec. 


mind  rising. 

Running  full 
„    $  full 

,,  i  fun 

„     i  full 

1132  cub.  ft.  per  sec. 
117-4      „ 

60-115  „ 

190       ., 

It  is  interesting  to  note  that  the  velocity  of  flow  is 
considerably  higher  when  running  |  full  than  at  any 
of  the  other  given  depths,  though  of  course  the 
discharge  is  not  greatest  then.         (R.   D.,  Sidcup). 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  invites  the  cooperation  of  Scrvktob  r«ad«r«  with  a  view 
to  makxna  the  information  given  under  thi*  head  at  complete  ant 
««curat«  as   potiiile. 

INQUIRIES  HELD. 

Blaenavon  U.D.C.     (May  27th.     Mr.  R.  (J.   Hether- 

ington).— £2.200  for  the  provision  of  a  public  ceme- 
tery, and  £14,940  for  a  scheme  to  improve  the  water 
supply.  The  site  for  the  new  cemetery,  it  was  (-x* 
plained,  was  10J  a. -re-,  oi  which  i1  was  only  pro- 
posed to  lay  out  5|  acres  for  the  time  being.  It  was 
desired  that  the  loan  in  respeel  of  the  proposed 
water  supply  scheme  should  be  extended  over  a 
period  of  forty  years.  The  waterworks  comprise  four 
reservoirs  and  three  filter-beds,  and  it  is  desired  to 
improve  and  extend  what  was  up  to  1899  the  gas 
and  water  company's  undertaking.  The  proposals 
relate  to  reservoirs  3  and  2,  and  certain  filter-beds 
in  connection  with  them.  These  are  fed  by  springs 
rising  in  the  hillside,  the  water  being  conveyed 
partly  by  underground  mains  and  partly  by 
an  open  channel  in  the  mountain.  The  '  engi- 
neer proposes  to  improve  those  and  so  exclude 
onsiderable  amount  of  pollution  which  exists  at 
present.  It  is  further  proposed  to  construct  two  new 
reservoirs  adjoining  No.  3  reservoir,  near  Llanover- 
road. 

Bradford  T.C.  (May  30th.  Major  C.  E.  Norton).— 
£10,000  for  purposes  of  sewerage  work,  and  £1,840 
lor  the  erection  of  eight  workmen's  dwelling-houses 
on  the  Esholt  estate.— The  deputy  town  clerk,  Mr. 
X.  L.  Fleming,  stated  that  the  reason  for  the  appli- 
cation was  that  the  last  £3,000  sanctioned  bv  the 
hoard  in  December,  1911,  had  been  exhausted",  and 
they  had  decided  to  ask  the  board  to  sanction  prac- 
tically three  times  that  amount  to  cover  a  period  of 
three  years.  During  the  past  five  years  the  average 
yearly  expenditure  on  sewerage  work  had  been 
£1,500.  With  reference  to  the  application  for  powers 
to  borrow  £1,840  for  the  erection  of  eight  workmen's 
dwellings,  Mr.  Fleming  stated  that  the  Sewage  Com- 
mittee had  considered  the  question,  which  arose  out 
of  the  removal  of  the  works  from  Frizinghall  to 
Esholt.  The  area  of  the  proposed  site  covered  half 
an  acre,  and  it  was  some  three-quarters  of  a  mile 
distant  from  the  new  works.  The  Sewage  Committee 
regarded  thi.,  scheme  in  the  nature  of  an  experiment 
-they  would  let  the  houses  at  such  a  rent  as  would 
cover  the  cost— and  if  it  proved  a  success  they  would 
continue   to  erect   workmen's   houses. 

Falmouth  T.C.  (June  10th.  Mr.  H.  A.  Chapman). 
—£8,928  for  the  purchase  of  land  and  the  erection 
of  forty-four  working-class  dwellings  at  Trevethan 
behind  Berkeley  Vale.— The  town  clerk,  Mr.  E.  E. 
Armitage,  stated  that  the  object  of  the  scheme  was  to 
provide  houses  for  artisans,  who  would  vacate  houses 
that  would  be  available  for  the  people  living  in  the 
slums,  and  there  would  be  a  general  lifting  up.  It 
should  be  mentioned,  however,  that  the  housing  con- 
ditions in  the  town  were  infinitely  superior  to  what 
they  were  years  ago.  The  borough  surveyor,  Mr.  J.  S. 
Walton,  said  the  scheme  as  submitted  provided  for 
forty-four  houses,  comprising  scullery,  living  room, 
three  bedrooms,  and  usual  offices.  There  was  no  pro- 
bability of  private  enterprise  meeting  the  situation 
owing  to  the  price  of  land  and  the  cost  of  materials. 

Hampton  U.D.C.     (June  13th.     Mr.  Edgar  Dudley). 
the   council's   share  of  the  cost  of  the  pur- 
chase I     rry-house,    Thames-street,    for    widening 
and    £430    lor    the    extension    of     Bell-hill 
Recreal  on   Ground.    £430  is  also  to  be  paid  by  the 
Middlesex  County  Council  towards  the  cost  (£660)  of 
the    widening    improvement.    There    were    only    four 
resent,   including  Mr.  S.  H.  Chambers,  the 
surveyor,     who     said     the    area    of    the    land    was 
-'11  sq.  yd.-.,  about  one  half  of  which  would  be  thrown 
into  the  street. 

Newry  U.D.C.  (June  11th.  Mr.  P.  C.  Cowan).— 
£700  for  the  purpose  of  making  improvements  at  the 
gasworks,  and  £400  for  sett  paving  a  portion  of  the 
quays  of  the  town.— It  was  stated  in  the  course  of 
the  evidence  that  there  had  been  a  loss  on  the  year's 
working  of  the  gas  undertaking  of  £800,  and  the 
inspector  remarked  that  unless  the  concern  was  better 
managed  no  one  would  recommend  a  loan  to  the  gas 
committee. 

Pontypridd  and  Rhondda  Joint  Water  Board 
(•June  5th.  Mr.  A.  W.  Brightmore).—  £9,090  for 
necessary  extensions.— The  clerk,  Mr.  W.  I'.  Nicholas, 
explained  that  the  money  was  required  for  works  of 


extension    and    alteration    at    the    Lluest    Wen    and 
Castell  Nos  reservoirs. 

APPLICATIONS    FOR   LOANS. 

Brierfield  U.D.C. — £200  for  electricity  extensions. 

Bingley  U.D.C— £1,500  for  the  supply  of  electrical 
energy. 

Boston   R.D.C-  £600  for  four  cottages. 

Bury  T.C. — £2,323  for  the  purposes  of  the  housing 
scheme. 

Cheadle  R.D.C.— £500  for  the  purchase  of  land  for 
a  new  road. 

Horncastle  U.D.C. — £2,854  for  works  of  road 
improvement. 

Nelson  T.C. — £3,000  for  new  water  mains. 

Rotherham  R.D.C— £520  for  extending  the  water 
supply. 

Tiverton  T.C. — £3,500  for  a  housing  scheme. 

LOANS   SANCTIONED. 
Beeston   U.D.C. — £2,000  for  footpath  improvement. 

Boston   R.D.C.— £600  for  building  cottages. 

Bridport  T.C-  £570  for  works  of  sewerage. 

Brumby  and  Frodingham  U.D.C — £025  for  a  water 
supply  extension. 

Chester-le-Street  R.D.C— £11,272  for  a  housing 
scheme,  and  £728  for  road  works. 

Dover  T.C. — £600  for  improvements  at  the  baths 
on  the  sea  front. 

Hexham  U.D.C— £1,134  for  works  of  private  street 
improvement,  and  £830  for  alterations  to  the  slaughter- 
houses. ' 

Horsham  U.D.C— £1,600  for  the  North-street 
improvement  scheme. 

Leigh-on-Sea  U.D.C. — £2,510  for  gas  supply  exten- 
sions. 

Maidens  and  Coombe  U.D.C — £465  for  the  improve- 
ment of  the  highway  depot  in  King's-avenue,  on  con- 
dition that  any  lengths  of  drain  which  are  laid  with 
less  than  4  ft.  of  cover  be  surrounded  with  at  least  6  in. 
of   Portland   cement   concrete. 

Margate  T.C. — £2,051  for  street  works. 

Margate  T.C — £555  for  the  purchase  of  land  for  the 
extension  of  the  reservoir. 

Omagh  R.D.C. — £21,930  for  the  provision  of  cottages. 

Paignton  U.D.C. — £5,117  for  the  purchase  of  the 
foreshore  and  adjoining  land  at  Preston  for  purposes 
of  public  walks  and  pleasure  grounds. 

Penistone  U.D.C. — £4,100  for  a  new  town  hall. 

Rathdrum  R.D.C. — £1,500  for  sewerage  purposes. 

Southampton  T.C.  —  £2,135  for  working  -  class 
dwellings. 

Walsall  T.C. — £3,000  for  electricity  purposes. 

FORTHCOMING    INQUIRIES. 

23. — Peterborough.      For  new  concrete  paths         £ 

(Mr.  R.  H.  Bicknell)       1,100 

24. — Chelmsford.        For    street    improvement 

works  (Mr.  R.  H.  Bicknell)       1,875 

24. — Loftus.      For  works  of  sewerage  (Major 

J.  Stewart) 1,100 

24. — Ossett.      For    works    of    sewage    disposal 

(Major  C.  E.  Norton)       1,206 

24. — Southwold.  For  the  erection  of  working- 
class  dwellings  (Mr.  Courtenay  Clifton)  2.400 
25. — Birmingham.       For    street    and   lighting 

purposes  (Mr.  Edgar  Dudley) 15,338 

25. — Dewsbury.        For    street    and    sewerage 

works  (Major  C.  E.  Norton)     103,115 

25. — Dudley.      For  the  purchase  of  property 

for   a   street   improvement   (Mr.    Edgar 

Dudley)        1,100 

25. — Ellesmere  Port.     For  constructing  a  new  . 

road  (Mr.  M.  K.  North) 9,730 

25. — Middlesbrough.      For  bowling-green  and 

housing  purposes  (Major  J.  Stewart)...  5,800 
26. — Swinton.        For     private     street     works 

(Mr.  M.  K.  North)  10,111 

27. — Berwick.      For  road  improvement  works 

(Major  J.   Stewart)  1,200 

27. — Litherland.       For    private    street    works 

(Mr.  M.  K.  North) 121 

27. — Worcester.      For  recreation  ground  pur 

poses  (Mr.  Edgar  Dudley)  400 
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Municipal  Work  in  Progress  and  Projected. 


Editor   invito   the   co-operation  of  Sitrvbtob    reader*  with  a  view  to   mafcinj   information   give 

accurate  ae  poisihle. 


under   thit   head  ae   complete  and 


The  following  are  among  the  more  important  pro- 
jected works  of  which  particulars  appear  below : 
Buildings— Brighton,  Bristol,  Glamorgan;  refuse  col- 
lection and  disposal— Hessle ;  roads  and  materials— 
Linlithgowshire  £8,200;  sewerage  and  sewage  disposal 
—Dublin  £28,000,  Marlborough,  Newcastle-on-Tync 
£17,000,  Weston-super-Mare;  water,  gas  and  electricity 
— Bideford  £2,000,  Hertford,  Marlborough  £3,200.  Par- 
ticulars of  other  works  projected  will  be  found  on  our 
■■Local  Government  Board  Inquiries"  page. 

BUILDINGS. 

Brighton  T.C. — A  sub-committee  has  been  appointed 
to  consider  a  proposal  to  construct  a  hydropathic  spa 
and  bathing  establishment  in  connection  with  the  pro- 
posed  new  conceit  hall  for  the  municipal  orchestra 
at  the  Aquarium. 

Bristol  T.C. — It  is  proposed  to  build  immediately 
a  new  warehouse  at  the  docks  for  the  storage  of 
tobacco,  at  a  cost  of  £60,000,  and  subsequently  to 
erect  another  warehouse  at  a  cost  of  £65,000. 

Brumby  and  Frodingham  U.D.C.— A  scheme  has 
been  adopted  for  the  erection  of  public  baths,  at  an 
estimated  cost  of  £2,500  for  the  building. 

Chesterfield  T.C. —It  has  been  decided  to  proceed 
with  alterations  to  the  market  hall,  at  an  estimated 
cost  of  £2,500. 

Exmouth  U.D.C.— The  surveyor,  Mr.  S.  Hutton, 
has  received  instructions  to  prepare  a,  plan  and  report 
on  the  necessity  of  placing  a  new  bridge  over  the  brook 
at  Littleham,  at  the  bottom  of  Castle-lane. 

Frodingham  U.D.C. — A  scheme  has  been  approved 
for  the  erection  of  public  bath*,  at  an  estimated  cost 
of  £2,500. 

Glamorgan  C.C— A  new  school  is  to  be  built  at 
Grovesend  at  an  estimated  cost  of  £5,000,  and  one 
at  Upper  Loughor  at  a  cost  of  £10,200. 

Hindley  U.D.C. — Additional  hospital  accommodation 
is  to  be  provided  at  an  estimated  cost  of  £4,000. 

Kensington  B.C. — A  scheme  has  been  adopted  for 
the  development  of  the  depot  in  Pembroke  road,  at  an 
estimated  cost  of  £6,500. 

Maidens  and  Coombe  U.D.C— Of  eight  tenders 
received  for  the  erection  of  boundary  walls,  piers  and 
entrance  gates,  &c,  and  for  the  construction  of  surface 
water  drainage  at  the  highway  depot,  King's-avenue, 
that  of  Mr.  C.  H.  King.  New  Maiden,  has  been 
accepted  at  £462. 

HOUSING  AND   TOWN   PLANNING. 

Docking  (Norfolk)  R.D.C.— A  letter  has  been 
received  from  the  Local  Government  Board  bearing 
on  the  report  of  their  inspector,  Mr.  Thompson,  who 
had  recently  visited  the  villages  in  the  district  with 
a  view  to  ascertaining  the  conditions  of  the  houses  of 
the  working  classes.  From  the  report  they  had 
gathered  that  there  was  urgent  need  for  more  dwellings 
for  these  classes  in  Brancaster,  Ringstead,  Syderstone, 
and  Burnham  Market.  Some  of  the  houses  should 
be  entirely  demolished,  and  others  needed  very  drastic 
improvements.  The  other  villages  having  unsatis- 
factory property  were  Burnham  Deepdale,  Burnham 
Norton,  Stanhoe,  Thornham,  Docking,  Sedgeford,  and 
Heacham.  Immediate  action  in  regard  to  these 
properties  was  necessary.  The  new  houses  to  be 
erected  should  each  contain  three  bedrooms  and 
adequate  garden  ground,  and,  as  there  appeared  to 
be  no  prospect  of  private  individuals  coming  forward 
to  build,  the  council  should  taker  steps  to  put  into 
operation  Clause  3  of  the-  Housing  of  the  Working 
Classes  Act,  and  provide  in  each  of  the  villages  men- 
tioned six  or  eight  cottages  to  deal  with  the  worsi 
of  the  existing  cottages. 

Lanark  T.C. — Four  semi-detached  cottages,  eight 
houses  in  all,  are  to  be  erected  at  an  estimated  cost 
of  £1,960.  Each  house  will  consist  of  kitchen,  two 
rooms,  scullery,  bath-room,  washhouse,  and  coal  cellar. 
It  has  also  been  decided  to  build  a  similar  number 
of  cottages  of  the  same  dimensions,  but  without  a  bath- 
room, to  be  erected  at  a  total  cost  of  £1,680,  making 
a  total  cost  of  the  scheme,  exclusive  of  the  ground, 
the  feu-duty  for  which  is  estimated  at  £  L6  annually, 
£3,640.       The    estimated    income    from     the    sixteen 


houses  is  put  at  £232  annually,  and  the  estimated 
expenditure,  including  £158  for  interest  and  repay- 
ment on  the  annuity  principle,   £230. 

Marlborough  T.C— The  tender  of  Messrs.  Hoskins 
Brothers,  of  Newbury,  has  been  accepted  for  the 
erection  of  sixteen  working-men's  dwellings.  Owing 
to  the  rise  in  the  price  of  materials  the  general  run 
of  prices  was  considerably  higher  than  the  estimated 
cosl . 

PARKS  AND  OPEN  SPACES. 

Brighton  T.C— That  the  municipal  golf  links  arc 
proving  increasingly  popular  is  shown  by  the  state- 
ment of  accounts  for  the  year  ending  March  31st, 
which  indicates  a  surplus  income  of  £78,  as  compared 
with  a  deficit  of  £56  in  the  previous  year.  A  sum 
of  £864  was  realised  by  the  sale  of  tickets,  compared 
with  £686  in  1911-12. 

Glasgow  T.C— Sir  John  Stirling-Maxwell  has  gifted 
to  the  council  a  plot  of  land  at  Cathcart  as  an  open 
space. 

Skegness  U.D.C— A  proposal  is  to  be  submitted 
to  the  ratepayers  for  the  purchase,  making  up,  and 
equipment  of  the  Pleasure  Gardens,  at  an  estimated 
cost  of  £10,000. 

Townhead  T.C. — It  is  proposed  to  erect  bowl-houses 
in  .  Richmond  Park  and  Kennedy-street  recreation 
ground,  in  connection  with  the  public  bowling-greens 
being  formed  there,  at  an  estimated  cost  of  £500  and 
£550  respectively. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Hessle  (Yorks)  U.D.C— Attention  has  been  called 
by  Dr.  Molyneux,  medical  officer,  to  the  need  for  a 
refuse  destructor,  as  the  Anlaby  authorities  had  refused 
to  permit  the  removal  of  dust  to  their  district. 

Hove  T.C — An  agreement  has  been  entered  into 
with  the  Hove  Electric  Lighting  Company,  Limited, 
for  the  tenancy  of  a  piece  of  land  adjoining  the  electric 
light  station  in  Leighton-road,  at  a  rental  of  £100  per 
annum,  on  which  to  erect  a  crushing  machine  for 
experiments  in  crushing  house  refuse. 

Richmond  (Surrey)  T.C. — The  council  have  renewed 
their  contract  with  Mr.  C.  Murrell.  of  Blackfriars 
Wharf,  Southwark,  at  3s.  3d.  per  ton.  an  increase  of 
3d.  per  ton  upon  the  price  paid  to  Air.  Murrell  during 
the  last  eight  years. 

Westbourne  (Sussex)  R.D.C — The  Local  Govern- 
ment Board  are  urging  the  council  to  take  steps  for 
the  proper  disposal  of  house  refuse — which  is  at 
present  deposited  on  the  foreshore — at  Bosham  and 
Westbourne,  and  for  the  provision  of  a  receptacle  for 
refuse   in   connection    with    every   dwelling-house. 

ROADS  AND  MATERIALS. 

Bideford    R.D.C. — A    proposal    by    the    council    to 

appoint  an  additional  surveyor  has  been  referred  to 
the  county  council  with  a  request  that  that  authority 
should  pay  a  moiety  of  the  new  officer's  salary. 

Bradford  T.C— Messrs.  P.  W.  Macvay  &  Co..  civil 
engineers,  1!)  Old  Queen-street.  S.W.,  have  been 
instructed  by  the  corporation  to  proceed  with  an 
extensive  street   survey  in  the  city. 

Camborne  U.D.C — The  council  have  accepted  a 
tender  from  the  Empire  Stone  Company,  London,  for 
the  supply  of  700  yds.  of  concrete  flags  at  4s.  6d.  per 
yard.  A  four-wheeled  watering  cart  is  to  be  purchased 
from  Messrs.  Burrow  &  Co.,  of  Banbury,  at  £45. 

East  Preston  (Sussex)  R.D.C-  A  special  committee 
that  has  been  appointed  to  watch  the  matter  has 
received  authority  to  consult  an  engineer  as  to  the 
best  means  of  preserving  Sea-road.  Rustington,  against 
the  inroads  of  the  sea. 

Festiniog  U.D.C. — The  Road  Board  have  advanced 
a  loan  of  £500,  free  of  interest,  to  be  repaid  in  five 
years,  for  local  road  improvements. 

Hawick  T.C. — The  council  have  accepted  a  grant  of 
£500  from  the  Road  Board,  and  a  loan  of  £1,800 
from  the  same  authority  for  road  improvement  pur 
poses.  The  tender  of  Messrs.  W.  G.  Walker  &  Sons, 
Ayr,  at  £2,561,  has  been  accepted  for  laying  with 
"  Bitroinat  "   the  section  of   the  main  road  from   the 
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Tower  Knowe  to  the  North  Bridge,  with  maintenance 
over  a  stipulated  period  at  a  graduated  charge  per 
yard. 

Hexham  R.D.C.— A  scheme  of  the  surveyor,  Mr. 
G.  F.  Surtees,  has  been  adopted  for  a  road  improve- 
ment in  the  Hallington  district,  which  includes  the 
straightening  of  a  road  and  the  enclosing  of  a  stream, 
at  an  estimated  cost  of  £305. 

Holland  (Lines)  C.C. — The  Road  Board  have  again 
made  a  grant  of  £800  towards  the  tar-spraying  of  main 
roads.  Tire,  board  have  also  made  a  grant  of  £1,150 
towards  the  strengthening  of  the  Fleet,  Gedney,  and 
Moulton  main  roads,  which,  with  a  loan  of  £2,500, 
repayable  in  five  years,  makes  a  total  of  £3,650. 

Kensington  B.C.— The  need  for  the  widening  of 
Church-street  and  High-street,  Notting  Hill-gate,  as  a 
county  improvement,  is  being  pressed  upon  the 
London  County  Council.  The  council  express  them- 
selves as  prepared  to  make  a  contribution  towards 
the  cost. 

Kettering  U.D.C.— Application  is  to  be  made  to  the 
county  council  for  a  grant  of  £400  for  improving  the 
footpaths. 

Lichfield  T.C. — On  the  recommendation  of  the 
Streets  and  Highways  Committee,  a  resolution  has 
been  adopted  expressing  the  opinion  that,  having 
regard  to  the  heavy  and  growing  cost  of  maintenance 
and  upkeep  of  highways  as  a  result  of  the  ever- 
increasing  use  thereof  for  purposes  of  through  traffic 
by  motor  cars  and  locomotives,  it  is  imperative  thai 
a  more  adequate  contribution  should  be  made  from 
the  Imperial  Exchequer  towards  the  cost  of  that 
national  service. 

Linlithgowshire  C.C. — The  road  surveyor  of  the 
Bathgate  District  Committee,  Mr.  Ramsay,  reported 
at  a  meeting  recently  that  he  had  lately  been  in 
communication  with  the  Road  Board  regarding  the 
scheme  for  the  improvement  of  the  surface  of  the 
Shotts-road,  extending  from  the  county  boundary  with 
Lanarkshire  at  Harthill,  to  the  boundary  with  Mid- 
Lothian,  near  Livingston,  a  distance  of  about  9  miles. 
The  estimated  cost  of  the  proposed  work  is  £8,200, 
and  towards  this  the  Road  Board  had  offered  to  give 
a  free  grant  of  £3,000,  also  a  loan  of  £3,700,  free 
of  interest,  but  repayable  over  a  period  of  five  years. 
Satisfaction  was  expressed  by  the  committee  at  the 
satisfactory  result  of  the  road  surveyor's  negotiations, 
which  were  cordially  approved. 

Lowestoft  T.C. — Road  improvements  are  to  be  carried 
out  in  St.  Peter' s-street  and  Oulton-road,  the  latter 
at  an  estimated  cost  of  £147,  exclusive  of  the  value 
of  the  land,  which  has  been  given  by  a  private  owner. 

Maidens  and  Coombe  U.D.C.— The  surveyor,  Mr. 
R.  H.  Jeffes,  has  been  authorised  to  order  from 
Messrs.  Morden  &  Co.,  for  experimentally  treating 
a  length  of  Maiden-road,  4  tons  of  "  Fluxphalte,"  at 
4^d.  per  gallon  delivered  at  nearest  station  in  4-ton 
lots.  Of  five  tenders  received  for  paving  with  artificial 
stone  slabs  part  of  the  footways  in  Coombe-gardens, 
the  tender  of  Messrs.  John  Wainwright  &  Co.  lias 
been  accepted  at  £143.  For  the  making  up  of  Coombe- 
gardens-road  the  tender  of  Messrs.  J.  Mowlem  &  Co. 
has  been  accepted  at  £567.  The  surveyor's  estimate 
was  £555. 

Rochdale  T.C— The  Road  Board  have  sanctioned 
grants  of  £2,500  in  aid  of  the  improvement  of  Man- 
ber-road,  near  Sudden  Brow,  and  £500  for  the 
widening  of  Whitworth-road. 

Stirlingshire  C.C— In  view  of  the  contributions 
which  had  been  received  from  various  parties  inter- 
ested, in  money  and  materials,  it  has  been  agreed  by 
the  Eastern  District  Committee  that  the  Almond-road 
Muiravonside,  be  put  in  order,  the  committee  grant- 
ing the  use  of  steam  plant  and  labour,  and  that  when 
made  the  road  be  taken  over  and  added  to  the  statutory 
list  of  roads  in  the  county. 

SEWERACE  AND  SEWAGE  DISPOSAL 

Ayr  T.C — £250  is  to  be  expended  on  the  provision 
of  public  conveniences. 

Bowland  (Yorks)  R.D.C—  The  sewerage  scheme  for 
in-by-Bowland     was     formally     inaugurated     <>n 

Burton  T.C — For  ihe  new  rising  main  at     :' 
pumping  station  the  council  have  accepted  the  I 

J.  &  J.  Warner,  of  Mickleover,  and  for 
the  supply  of  4'27in.  double-flanged  sluice  valves,  and 
2-27  in.  sluice  valves,  the  tender  of  Messrs.  J.  Blake- 
borough  &  Sons,  of  Brighouse. 


Dublin  T.C— The  tender  of  Messrs.  P.  &  J.  Martin, 
Dublin,  at  £28,000,  has  been  accepted  for  bhe  con 
stvuetion  of  a  considerable  extension  to  the  sewei  g' 
at  North  Lotts,  on  the  North  side  of  the  city. 

Ely  U.D.C — The  council  have  agreed  to  proceed 
witli  the  following  sewerage  works,  subject  to  a  loan 
for  the  cost  being  sanctioned  :  15-in.  outfall  sew<  c  from 
the  end  of  Broad-street  to  Common  Muckhill,  138  yds.. 
£509  ;  12-in.  sewer  from  corner  of  Newiiham-streel 
down  Fore-hill  to  corner  of  Broad-street  104 yds., 
£486;  9-in.  sewer  from  Sextry  House  up  the  Cam- 
bridge-road, 816  yd1-.,  £838;  9-in.  sewer  in  Witchford- 
road  in  connection  with  proposed  isolation  hospital, 
.    Is.,   £234. 

Halifax  T.C — The  corporation  sewage  works  have  now 
been  completed,  with  the  exception  of  the  storm-water 
overflow.      Up  to  date  the  works  have  cost  £147,000. 

Keady  (Ireland)  U.D.C. — Consideration  is  to  be 
given  to  a  letter  from  the  Local  Government  Board 
endorsing  a  report  of  the  medical  officer  of  health  for 
Keady,  in  which  it  is  stated:  "The  water  supply  of 
Keady  Urban  District  is  impure,  and  the  work  sanc- 
tioned to  improve  it  has  not  been  carried  out.  With 
regard  to  the  sewerage  of  the  district,  the  dry  system 
adopted  should  be  enforced  or  new  sewers  laid  down 
in  the  town.  Aba  lenient  of  nuisances  in  the  town 
should  be  properly  enforced.  The  common  lodging- 
houses  in  the  town  are  not  registered.  A  number  of 
houses  have  damp  earthen  floors." 

Lowestoft  T.C — The  borough  surveyor,  Mr.   G.  H. 

Hamby,  has  submitted  plan's  and  estimates  of  the  cost 
of  draining  the  outlying  portions  of  the  borough,  the 
consideration  of  which  has  been  deferred. 

Marlborough  T.C — Expert  opinion  is  to  be  obtained 
on  the  working  of  the  sewage  disposal  system,  the 
Thames  Conservancy  having  threatened  to  take  steps 
to  procure  an  injunction  unless  the  overflow  into  the 
Thames  is  remedied. 

Newcastle-on-Tyne  T.C — A  scheme  has  been  adopted 
for  a  drainage  area  for  Heaton  and  Walker,  at  an 
expenditure  of  £17,000. 

Sheffield  T.C — The  progress  of  the  city's  sanitary 
arrangements  is  commented  upon  favourably  by  the 
Sheffield  Telegraph.  In  1900,  it  states,  only  about  one 
house  in  six  had  a  water-closet.  Now  more  than  half 
the  houses  are  so  provided.  But  for  all  that  there 
are  still  more  than  48,000  houses  with  the  old,  evil 
prehistoric  middens.  As  to  baths,  twelve  years  ago 
only  one  house  in  fourteen  had  a  bath-room,  now  the 
proportion  is  one  in  six.  But  thei'e  ai'e  over  74,000 
houses  without  baths. 

Truro  R.D.C — A  report  has  been  received  from  the 
sanitary  inspector  advising  that  a  comprehensive 
scheme  of  drainage  was  necessary  for  Perranporth. 
"Many  complaints,  he  stated,  had  been  received  with 
respect  to  the  condition  of  the  numerous  cesspools  in 
the  district. 

Weston-super-Mare  U.D.C — The  surveyor,  Mr. 
H.  A.  Brown,  has  submitted  plans  and  sections  for 
the  proposed  drainage  of  the  eastern  portion  of  the 
district,  which  the  council  have  approved.  The  scheme 
involves  the  erection  of  a  pumping  station  on  land 
opposite  the  electric  lighting  station,  and  the  Weston- 
super-Mare  Building  Estates,  Limited,  have  pro- 
visionally agreed  to  make  over  to  the  council  sufficient 
land  for  the  construction  of  the  pumping  station, 
subject  to  the  council  making  the  latter  sufficiently 
deep  for  the  satisfactory  drainage  of  their  estate.  The 
surveyor  has  also  submitted  plans  showing  his  pro- 
posals for  (lie  drainage  of  Meadow-street  and  neigh- 
bourhood, which  involves  certain  sewerage  work  in 
St.  James-street,  Regent-street,  Palmer-street  and 
North-street,  and  the  relaying  of  certain  private 
drains.  This  has  also  been  approved,  and  the  surveyor 
has  been  instructed  to  prepare  specifications  and  a 
detailed  estimate  of  the  cost  of  the  schemes  with  a 
view  to  an  application  being  made  to  the  Local  Govern- 
ment Board  for  sanction  to  a  loan  for  carrying  out 
the  works. 

WATER,  CAS.  AND  ELECTRICITY. 

Aberdeen   T.C— If    has    been    agreed    to    adopt    a 

10,000. 000   gallons   per   day   scheme    for  the   city     I  lit 

hether  the  source 
lee,  Avon,  oi 
ittee  have  agreed  to  pro- 
of   the    existing    SUpplj     

mated  cos*  of  £28,000. 
Bexhill  T.C— The  profits  of  the  electric  light  under- 
faking  during  last  year  were  £665. 
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Bideford  T.C. — Instead  of  adopting  the  recom- 
mendations of  the  Waterworks  Committee  to  acciepl 
the  contracts  for  the  provision  of  the  pumping  sta- 
tion and  the  construction  of  the  reservoir  at  Bibery, 
;i  a  oosl  of  £17,339,  the  council,  by  eight  votes  to  six, 
have  decided  to  deepen  the  upper  reservoir,  at  a  cost 
of  just  over   C2,000. 

Esher  and  the  Dittons  U.D.C.— Thirty-three  specified 
hi  nips  are  to  be  fitted  with  clock-work  apparatus  for 
all-night  lighting.  The  surveyor,  Mr.  H.  C.  Fread, 
estimates  the  initial  cost  at  £49  10s..  and  the  addi- 
tional annual  cost   at    £11  2s.  9d. 

Hertford  T.C. — The  council  have  approved  a  report 
by  the  borough  surveyor,  Mr.  J.  H.  Jevons,  with  re- 
spect to  an  extension  of  the  water  supply,  and  plans 
and  specifications  are  1<>  he  prepared  for  carrying 
the  scheme  into  effect. 

Horsham  U.D.C. — The  accounts  of  the  waterworks 
and  electric  lighting  undertakings  for  the  year  end- 
ing March  31st  last  showed  nett  profits  respectively 
of   £1,151   and  £264. 

Listowel  R.D.C. — A  water  supply  scheme  is  to  be 
carried  out  for  Ballybunion,  at  an  estimated  cost  of 
£1,800. 

Lynn  T.C. — The  electricity  undertaking  yielded  a 
profit  of  £87G  last  year,  compared  with  £503  in  the 
ling  year 

Marlborough  T.C. — Experts  who  have  been  called  m 
recommend  that  the  storage  tank  at  the  waterworks 
he  trebled  in  size,  and  that  new  pumps  be  intro- 
duced,   at  a  total    estimated   expenditure   of   £3,200. 

Morecambe  T.C. — Last  year's  working  of  the  gas 
undertaking  resulted  in  a  nett  profit  of  £2,011. 

Newport  (Mon.)  T.C— The  tender  of  the  A.E.G. 
(Electric)  Company,  at  £7,120,  has  been  accepted  for 
a  3,000-kilowatt  turbo-generator  and  3,000-kilowatt 
condenser,  and  the  tender  of  the  Lancashire  Dynamo 
Company  for  a  600-kilowatt  direct-current  generator 
at  £935. 

Sleaford  R.D.C. — A  water  scheme  is  to  be  prepared 
for  Evedon,  Ewerby,  Haverholme,  and  Anwick,  and 
East  Heckington  is  to  be  provided  with  a  supply,  at 
an  estimated  cost  of  £2,700.  Other  applications  have 
been  received  for  water  schemes  from  North  Kyme, 
South  Kyme,  and  Praie  Grounds. 

Stirlingshire  C.C. — The  Eastern  District  Committee 
have  authorised  the  supply  and  erection  of  a  lighting 
plant  at  Bedding,  and  that  the  public  lighting  of 
the  roads  in  the  district  be  commenced  this  season ; 
also  that  an  assessment  of  lid.  per  £1  on  owners  and 
occupiers  equally  be  levied  in  the  special  lighting 
district  for  the  current  year. 

West  Bromwich  T.C. — The  nett  profit  from  the  gas 
undertaking  last  year  was  £4,824,  a  decrease  of  £1,015 
upon  that  of  the  previous  year.  The  tramways  ac- 
count  showed   a  profit  of  £336. 

Bournemouth  T.C. — It  has  been  agreed  that  it  would 
be  inadvisable  to  proceed  with  the  trackless  trolley 
scheme  until  after  the  completion  of  the  Undercliff 
Drive. 

Derby  T.C. — The  council  have  passed  a  resolution 
urging  the  Government  to  introduce  legislation  to 
give  effect  to  the  Royal  Commission  on  Canals,  as 
to  the  acquisition  by  the  State  of  the  trunk  and  sub- 
sidiary canal  routes. 

Kingstown  (Co.  Dublin)  U.D.C. — A  report  has  been 
presented  recommending  the  purchase  of  a  motor  fire- 
engine. 

Melton  Mowbray  U.D.C. — The  council  have  approved 
the  scheme  prepared  by  the  surveyor,  Mr.  Edmund 
Jeeves,  for  the  extension  of  the  cemetery,  at  an  esti- 
mated cost  of  £700. 

Morecambe  T.C. — The  nett  surplus  from  the  tram- 
way undertaking  last  year  was  £676. 

Westminster  B.C. — Four  motor  wagons  are  to  be 
purchased  from  Leyland  Motors,  Limited,  at  a  cost 
of  £2,640. 


Road  Mushrooms. — In  consequence  of  mushrooms 
forcing'  their  way  through  the  tar-paving,  2^in.  thick, 
a  portion  of  the  footpath  in  Fairhazel-gardens,  Hamp- 
stead,  lias  had  to  lie  repaired.  "The  road  superin- 
tendent reported  the  discovery."  said  Mr.  O.  E. 
Winter,  the  borough  engineer  and  surveyor,  last 
Friday,  "and  bronchi  mo  seven  or  eight  mushrooms 
quite  fit  to  eat." 


PERSONAL. 


.Mr.  James  B.  Xuttall,  borough  surveyor  of  Heywood, 
has  been  granted  an  increase  of  salary. 

.Mr.  S.  Russell,  surveyor  to  the  Pickering  Rural 
District  Council,  has  been  voted  £10  a  year  increased 
salary. 

Mr.  J.  W.  Holbrook.  surveyor  to  the  Houghton-le- 
Sprjng  Urban  District  Council,  has  been  voted  an  in- 
creased salary  of  £30  a  year. 

Mr.  H.  H.  Burnage,  assistant  surveyor  to  the  War- 
rington Rural  District  Council,  has  been  granted  an 
increased  salary  of  £20  per  annum. 

Mr.  A.  Culkin,  highways  surveyor  to  the  Sculcoates 
Rural  District  Council,  will  represent  that  authority 
at  the  International  Road  Congress. 

Mr.  T.  H.  Lightbody,  surveyor  to  the  Hemel  Hemp- 
stead Rural  District  Council,  is  to  receive  £45  per 
annum  towards  the  upkeep  of  a  motor  cycle. 

Mr.  A.  R.  Bolwell,  road  surveyor  to  the  Bath  Rural 
District  Council,  who  was  rather  severely  injured  by 
a  fall  from  his  bicycle,  is  making  satisfactory  pro- 
gress. 

Sir  Charles  Rose,  M.P.  for  the  Newmarket  Division, 

and  a  member  of  the  Road  Board,  left  estate  valued 
lor  probate  of  the  gross  value  of  £355,417,  of  which 
the  nett   personalty  is  £150,534. 

Mr.  Albert  Toft,  who  this  month  completes  twenty- 
nine  years'  service  with  the  Bakewell  Rural  District 
Council,  will  shortly  relinquish  his  duties  as  highway 
surveyor  for  the  South  District  owing  to  continued 
ill-health. 

Mr.  A.  J.   Martin,  m.inst.c.e.,  of  7  Victoria-street, 
Westminster,  S.W.,  has  been  requested  by  the  Orsett 
Rural    District    Council    to    prepare    a    preliminary 
scheme   and  estimate  for  sewerage  and  sewage  d  i 
for  the  parish  of  Aveley. 

Messrs.  C.  Brownridge,  borough  engineer  of  Birken- 
head,  and  J.  E.  Swindlehurst,  city  engineer  of 
Coventry,  have  been  elected  Fellows,  and  Mr.  E.  J. 
Franklin,  council  offices,  Finchley,  a  member,  of  the 
Royal   Sanitary  Institute. 

Mr.  J.  Murray  McGregor,  Sutherland,  has  been 
appointed  road  surveyor  for  the  Carrick  District  of 
Ayrshire,  at  a  salary  of  £300  per  annum,  in  succession 
to  Mr.  Robert  Moir,  who  has  been  appointed  chief 
surveyor  to  the  Midlothian  County  Council. 

Mr.  J.  Montague  Gameson,  of  West  Bromwich,  Mr. 
Douglas  R.  Nieholls,  of  Derby,  and  Mr.  George  Milnes, 
of  Wellingborough,  have  been  appointed  engineering 
assistants  in  the  Halifax  borough  engineer's  depart- 
ment, at  the  commencing  salaries  of  £130,  £110  and 
E  oi  per  annum  respectively. 

Mr.  Dennis  V.  Howard,  of  the  engineer  and  sur- 
veyor's department,  Leigh-on-Sea,  was  on  Saturday 
last  presented  with  a  silver  epergne  by  his  f<  Uov 
officials  on  the  occasion  of  his  leaving  to  take  up  the 
position  of  assistant  surveyor  to  the  Chesham  Url  an 
District  Council,  to  which  post  he  was  recently  ap- 
pointed. 

Mr.  John  Edward  Abrams,  housing  surveyor  to  the 
Birmingham  City  Corporation,  has  passed  the  exami- 
nation of  direct  fellowship  to  the  Surveyors'  Institute. 
Mr.  Abrams  has  been  surveyor  to  the  above  depart- 
ment for  the  past  ten  and  a-half  years,  prior  to  which 
he  was  assistant  surveyor  to  the  housing  department 
in  Hull. 

Mr.  Charles  Adami,  the  assistant  secretary  of  the 
British  Fire  Prevention  Committee  and  senior  per- 
manent official  of  that  body,  died  after  a  short  illness 
on  Friday  last  at  St.  Thomas's  Hospital.  He  had 
held  his  post  with  considerable  ability  for  over  ten 
years.  His  funeral  took  place  at  Wandsworth  ceme- 
tery, and  w'as  attended  by  the  chairman  (Mr.  Edwin 
O.  Sachs,  f.e.s.{ed.),  the  hon.  treasurer  (Mr.  Horace 
Folker,  f.a.i.),  the  general  hon.  secretary  (Mr.  Ellis 
Marsland),  and  other  members  of  the  executive  of 
the  British  Fire  Prevention  Committee. 


Dover's  Municipal  Water  Supply — Dover  municipal 
waterworks,  on  its  working  for  the  last  twelve  months, 
made  a  profit  o?  £5,130,  which  the  council,  on  Wednes- 
day last,  decided  to  transfer  to  the  credit  of  th* 
general  rates.  The  Dover  water  supply  is  the  <  h 
in    Kent. 
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FOR    OTHER  ADVERTISEMENTS 

See  End  of  Paper. 

0    CONTRACTORS    AND    OTHERS. 

The  Council  of  the  Metropolitan  Borough  of 
Wandsworth  is  prepared  to  receive  Tenders  for  the 
Making-up  and  Paving  of  Shamrock-street,  Clapham 
North. 

The  Specification  and  Drawings  may  be  seen,  and 
Forms  of  Tender  obtained,  of  the  Borough  Engineer, 
Mr.  P.  Dodd,  m.inst.c.e.,  at  the  Office  of  the  New 
Streets  Department.  No.  56  East-hill,  Wandsworth, 
S.W..  between  the  hours  of  10  and  4  (Saturdays  10 
and  12),  upon  payment  of  a  deposit  of  Five  Guineas. 

Tenders,  enclosed  in  sealed  envelopes,  and  en- 
dorsed "Tender  for  Paving  Shamrock-street,"  must 
be  delivered  at  the  Council  House,  East-hill,  Wands- 
worth, S.W.,  and  may  be  placed  by  the  person 
tendering  in  the  box  provided  for  the  purpose,  not 
later  than  Four  o'clock  in  the  afternoon  of  Monday, 
the  7th  July  next. 

Persons  tendering  must,  in  the  case  of  all  work- 
men employed  by  them  in  and  about  the  execution 
of  the  Contract,  pay  wages  at  not  less  and  observe 
hours  of  labour  not  greater  than  the  rates  and  hours 
recognised  by  the  Associations  of  Employers  and 
Employees,  and  in  practice  obtained  in  the  district 
where  the  work  is  to  be  executed. 

No  Tender  will  be  received  unless  it  be  made 
upon  one  of  the  Forms  provided  for  the  purpose. 

The  Council  does  not  pledge  itself  to  accept  the 
lowest  or  any  Tender.  If  required,  the  Contractor 
must  provide  two  suret;es  for  the  due  execution  of 
the  Contract. 

D.    A.   NICHOLL, 

Town   Clerk. 

Council  House, 

Wandsworth,  S.W. 
June  18,  1913. (570) 

URBAN      DISTRICT      COUNCIL      OF 
BUXTON. 
SEWAGE    TREATMENT. 
The    Buxton    Council    invite    applications    for    the 
Appointment    of   Foreman,    to    take    charge    of    the 
Sewage  and  Refuse   Destructor  Works,   Stone  Crush- 
ing Plant,  &c. 

Candidates  must  have  had  experience  in  the 
management  of  similar  works,  and  be  able  to  exe- 
cute ordinary  repairs. 

Wages  37s.  6d.  per  week,  rising  to  £2  5s.  per  week 
on  approved  service. 

Applications,  in  candidate's  own  handwriting. 
stating  age,  previous  experience,  with  copies  of  not 
more  than  three  recent  testimonials,  to  be  sent  to 
the  undersigned  not  later  than  12  o'clock  noon  on 
Tuesday,  July  1st. 

F.   LANGLEY, 

Engineer  and   Surveyor. 
Town   Hall,  Buxton. 

July  18,  1913. (564) 

TWICKENHAM  URBAN  DISTRICT 
COUNCIL. 
STONE-PITCHED  EMBANKMENT. 
The  above  Council  hereby  invite  Tenders  fur  the 
Construction  of  a  length  of  about  650  ft.  of  Stone- 
pitched  Inclined  Embankment  along  the  river  front- 
age at  Radnor  House  Pleasun  Ground,  Cross  Deep. 
Twickenham 

Plan   and    Specification    may   be   seen,    and    further 
particular     obtained,    on    application    at   the    office 
Mr.    Fred.   W.    Pearce.    p.s.i.,    Surveyor     to     Hi" 
mcil,  Town  Hall,  Twickenham. 

i  Tenders,  endorsed  "Tender  Foi  Radnoi 
House  Embankment,"  to  be  delivered  i<,  the  under- 
signed not   Inter  than  nooi Wednesday,   the  9th 

day    of  July,    1913. 
The  Council  do  nol   bind   thi    oselvi      to  accepl    the 
iny  Tender. 
(By  order; 

II.  J\so\  SAUNDERS, 

Clerk   to  the  Council. 
Town    Hall, 

Twickenham. 
June  21.    I  (569 1 

rpHE    CORPORATIOnTTf^DUKINFIELD  are 
*-  eive  Tenders  for  the  Bupplj  and 

deli  I    'in  tons  of  Gin.  Gritstone  Sett-.     8] 

fication  and   Form  of  Tin  be  had  on  appli- 

cation of  the  Borough  Surveyor,  Mi    8    Hague,  Town 
Hall,  Dukinfield.  (566) 


B 


ROWNHILLS  URBAN  DISTRICT  COUNCIL. 


SHKLFIELD  .SEWERAGE 


GAS  ENGINE,  SUCTION  GAS  PLANT  AND  THREE- 
THROW  PLANT. 

The  above  Council  invite  Tenders,  from  Manufac- 
turers only,  for  the  supply,  erection  and  maintenance 
for  12  months  of  Gas  Engine,  Suction  Gas  Plant  and 
Three-throw  Pump  capable  of  lifting  22,500  gallons  per 
hour. 

Tenders  will  not  he  entertained  from  Agents  of  Mt  reliant*. 

Copies  of  the  Specifications  and  Form  of  Tender  can 
be  obtained  at  the  Offices  of  the  Council's  Consulting 
Engineer  (Mr.  Robert  Green,  m.inst.c.e.,  37  Waterloo- 
street,  Birmingham)  on  and  after  Wednesday  next, 
the  25th  inst.,  upon  the  deposit  of  £5,  which  will  be 
returned  on  the  receipt  of  a  bond-fide  Tender  not  after- 
wards withdrawn. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

Sealed  Tenders  to  be  sent  to  the  undersigned  not 
later  than  10  a.m.  on  Monday,  the  14th  July,  1913. 
(By  order) 

HARRY  H.  JACKSON, 

Clerk  to  the  Council. 

35  Bridge-street, 

Walsall. (565) 

THOROUGH    OF   CHELMSFORD. 
"^  WOOD  PAVING  OF  STREETS. 

The  Town  Council  of  Chelmsford  invite  Tenders  for 
the  Paving  of  High-street  and  portions  of  Moulsham- 
street  and  Springfield-road,  containing  together  an 
area  of  about  9,000  sq.  yds.,  with  Creosoted  Deal 
Blocks. 

Forms  of  Tender  and  full  particulars  may  be  ob- 
tained, and  the  Plans  and  Specifications  may  be  in- 
spected, at  the  Borough  Engineer's  Office,  16  London- 
road,  Chelmsford. 

Tenders,  which  must  be  on  the  form  provided  (en- 
closed in  sealed  envelopes  endorsed  "  Wood  Paving  "), 
must  be  delivered  at  my  Office  by  not  later  than 
Wednesday,  9th  July. 

The  Contract  will  contain  a  clause  providing  that 
the  Contractor  shall,  so  far  as  regards  any  work 
executed  in  the  Borough,  pay  rates  of  wages  not  less 
favourable  than  those  commonly  recognised  by  em- 
ployers in  the  Borough  for  the  particular  class  of  work 
to  be  performed  under  the  Contract. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender,  and  reserve  the  right  to  divide, 
the  Contract  between  two  or  more  Contractors,  and 
to  accent  a  part  only  of  any  Tender. 

GEORGE  MELVIN 

Municipal  Offices,                                    Town  Clerk. 
Chelmsford. 
June  18,  1913. (567) 

THE     URBAN     DISTRICT     COUNCIL     OF 
BARNES. 
TO  BUILDERS  AND  CONTRACTORS. 
The  above  Council  is  prepared  to  receive  Tenders 
for  building  a  Keeper's  Cottage  at  Barnes  Common. 
S.W. 

The  Drawings  and  Specification  can  be  seen,  and 
Form  of  Tender  obtained,  on  application  to  the  Engi- 
neer and  Surveyor  at  the  Council  House,  to  whom 
Tenders,  sealed  and  endorsed  "Common  Keeper's 
Cottage,"  must  be  sent  in  not  later  than  twelve  o'clock 
noon  on  Tuesday,  the  8th  day  of  July,  1913. 

The  Council  will  not  be  hound  to  accept  the  lowest 
ot  any  Tender,  and  no  Tender  will  ho  considered  ex- 
'■"i>t   on    the  prescribed   form. 
(By  order) 
G.  BRUCE  TOMES,  assoc.m.inst.c.e., 

Surveyor  to  the  Council. 
The  Council  House, 

High-street,   Mortlake,   S . W .  1 668 1 

A  SSISTANT,  21,  desires  appointment,  home  or 
-£*-  abroad.  At  present  engaged  in  office  of 
M.Inst.C.E.  in  private  practice.  Efficient" surveyor, 
leveller  and  good  draughtsman  ;  has  served  four  years' 
pupilage,  including  a  year's  foundrj  experience,  and 
is  studying  for  the  Assoc.M.Inst.C.E.  Reference  can 
be  given.  Box  1,261,  office  of  The  SR  rveyor,  24  Bride- 
lane,  Fleet-street,  E.C,  (.r>(i2> 

A  SSISTANT  desires  change.  Pupilage  under 
-£*-  M.I.C.lv;  12  years'  experience  in  Sewage  Dis- 
I"'  'I.  Sewerage.  Private  and  Public  Street  Works. 
II-  pitals,  &c,  Specifications.  Quantities.  Estimates, 
Good  organiser  of  Surveyor's  Book-keeping;  accurate, 
reliable.— Gandy,  136  High-street,  Eastleigh.  (563) 
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Some  Recent  Publications. 


Asphalt  Construction  for  Pavements  and  High- 
ways.    A   Pocket-book  for  Engineers,   Contractors 
and   Inspectors.      By   Clifford  Richardson.    ., 
y<  a'^..  i'.o.s.     Price  8s.  4d.  nett.    London:   The 
Hill  Publishing  Company,  6  Bouverie-street,  E.C. 
!n    his   preface    the   author   points   out  that  the   de- 
mand   for    highway  engineers,    contractors    and    in- 
spectors skilled  in  the  preparation  and  management 
ol  asphall  pavements,  and  other  kinds  of  asphalt  road 
surfaces,  far  exceeds  the  supply,  with  the  resull  thai 
•many  have  entered  these  fields  who  do  not  realise 
?he   importance  of  careful  attention  to  details  which 
is  necessary  to  ensure  complete  success  in  this  line 
ol  work.  '     It  is  for  such  persons  that  this  pocket-hook 
has   been   prepared,   "with   the  hope   that  it  will   do 
something  towards  ensuring  better  work  in  the  future 
than  has  been  done  in  some  cases  during  recent  years 
by  inexperienced  contractors  and  engineers,  and  super- 
vised by  inexperienced  inspectors."     It  is  important 
that  this  limitation  of  the  main  purpose  of  the  book 
■should   be  clearly   understood,   because   the   practical 
effect  of  it  is  that  a  large  proportion  of  the  150  pages 
is  occupied  by  matter  for  which  more  highly  trained 
engineers,  contractors  and  inspectors  have  no  use 

lie  words  of  the  sub-title  would  suggest  that  the 
book  is  mainly  occupied  by  data,  tables,  memoranda 
and  specifications,  and  such  outline  descriptions  of 
certain  methods  of  construction  as  might  be  useful  to 
qualified  men  of  the  three  classes  mentioned  It 
would  be  assumed,  perhaps,  that  a  ,  art  of  the  matter 
would  be  elementary,  and  that  the  junior  or  less  quali- 
fied men  would  be  considered,  but  it  would  certainly 
not  be  supposed  from  the  title  and  sub-title  that  the 
author  had  set  himself  the  particular  task  indicated 
m  his  preface.  He  is,  however,  to  be  congratulated 
"ii  having  definitely  stated  in  the  preface  what  is  the 
purpose  of  the  book,  a  purpose  which,  as  far  as  an 
bnglish  critic  is  competent  to  judge,  he  seems  to  have 
carried  out  very  well. 

It  must  also  be  pointed  out  that  the  book  is  by 
no  means  useless  to  fully  qualified  men  who  are  fairly 
well  versed  in  the  subjects  dealt  with.  On  the  con- 
trary, it  is  of  value  to  such  persons  in  two  ways  First 
he  actual  data  are  worth  attention  because,  even  when 
they  are  such  as  can  readily  be  found  elsewhere,  the 
remarks  with  which  they  are  accompanied  give  them 
additional  value,  and,  in  several  cases,  are  such  as 
will  suggest  to  the  engineer  or  contractor  considera- 
tions which,  though  not  of  a  technical  kind  are  of 
considerable  practical  importance.  Here  the  essen- 
tially American  outlook  is  distinctly  usefi?"  In  the 
second  place  it  should  be  noted  that  the  book  is  one 
which  really  does  deal  with  the  subject  of  asphalt 
pavements,  though  it  does  not,  of  course,  carry  one 
far  in  the  matter  of  asphalt  construction  for  highw  ivs 
generally.  " 

Though  the  author  is  but  poorly  equipped  in  the 
matter  of  literary  composition,  and  is  somewhat  in- 
clined to  repeat  himself,  the  dilution  or  "fluxing" 
of  bituminous  data  with  sentences  which  are  af  'easl 
the  expressions  of  definite  thoughts  is  welcome  a1  a 
time  when  we  are  somewhat  overloaded  with  details 
concerning  the  materials  themselves.  [1  may  ■  *  *„„_ 
gested  that  the  author  writes  with  greater  knowle  be 
and  authority  when  he  is  dealing  with  Trinidad  and 
Bermudez  asphalt  than  when  he  refers  to  other  mate- 
rial, or  to  asphalt  generally.  For  instance,  his  warn- 
ing as  to  the  use  of  hot  smoothing  irons  which  "do 
very  serious  damage  to  the  surface  with  which  they 
come  in  contact"  should  have  been  qualified  by  the 
statement  that  this  warning  does  not  apply  to  all 
asphalts  or  all  kinds  of  asphalt  pavement,'  Further 
Air.  Richardson  is  less  reliable  as  a  guide  when  he  is 
outside  his  special  subject  than  when  he  is  within  it 
I*or  instance,  his  knowledge  of  the  behaviour  of 
asphalt  pavements  leads  him  to  prefer  the  smooth 
floated  surfaces  of  British  and  Continental  foundations 
to  the  rough  surface,  often  studded  with  projecting 
stones,  which  has  usually  been  regarded  as  desirable 
m  the  United  States.  When,  however,  he  recommends 
that  the  stone  for  a  concrete  foundation  should  be  as 
nearly  as  possible  cubical,  he  suggests  an  expenditure 
of  time  and  money  on  a  matter  of  no  real  importance. 
Indeed,  a  few  passages  further  on,  he  states  that 
"  clean  screened  gravel  alone  makes  excellent  concrete 

*  Any  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on   receipt  of   published  price. 


if  Ihe  components  are  properly  proportioned."  It  is 
1  curious  thing  that  in  the  United  States  there  is  a 

tendency  on  the  part  of  technical  writers,  when  re- 
ferring to  concrete  and  concrete  aggregates,  to  say 
one  thing  on  one  page  and  something  else  which  is 
not  m  harmony  with  it  on  another  page. 

It  is  gratifying  to  find  that  matter  appearing  in 
The  Surveyor  so  recently  as  February  7th  of  this 
year  finds  a  place  in  Mr.  Richardson's  book  but  it 
must  be  pointed  out  that  in  the  passage  quoted  Dr 
Owens  did  not  say  that  concrete  should  not  be  rammed 
too  Long,  especially  if  it  is  very  wet;  but  referred  to 
concrete  mixed  with  too  much  water."  The  differ- 
ence between  "if"  and  "especially  it"  is  really  im- 
portant, as  the  kind  of  ramming  to  which  Dr.  Owens 
referred  is  properly  applied  to  one  kind  of  concrete 
but  not  to  another.  As  regards  the  filling  of  tto 
between  the  pieces  of  broken  stone  in  a  road  founda- 
tion, the  author's  view  is  one  which  deserves  atten- 
tion, but  he  ought  not  to  say  that  the  practice  is  "a 
great  mistake."  especially  since  he  does  not  state  what 
he  means,  in  this  connection,  by  "  fine  material."  In 
referring  to  "carpet  coats"  such  as  those  formed  by 
surface  lairing,  Mr.  Richardson's  references  to  the 
ol  motor  and  horse-drawn  vehicles  respectively 
are  unhappy.  He  has  tried  to  sav  something  useful 
m  a  very  few  lines,  and  has  failed.  On  the  other  hand, 
a  good  point  is  made  with  regard  to  the  repair  of 
broken  stone  roads;  "the  cut  should  be  filled  with 
the  same  character  of  material  as  that  which  was  used 
in  the  original  construction  of  the  surface,  and  not 
with  coarser  or  finer  material,  as  is  sometimes  done" 
— too  often. 

As  regards  the  preparation  of  the  asphaltic  materials 
and  the  construction  of  the  pavements,  the  author 
writes  in  an  authoritative  manner,  and  his  observa- 
tions regarding  the  nature  of  the  sand  and  the  filler, 
or  dust,  which  should  be  used  in  this  work  may  be 
regarded  as  very  important.  A  notable  feature  of  the 
hook  is  the  considerable  use  that  is  made  of  quanti- 
tative data,  not  only  that  relating  to  what  should  be 
done,  but  also  with  respect  to  what  has  been  done. 

It  remains  to  be  pointed  out  that  the  book  has  so 
far  been  considered  rather  in  the  light  of  its  title  and 
sub-title  than  m  view  of  its  special  aim  as  indicated 
in  the  preface.  The  conditions  there  referred  to,  which 
more  particularly  led  to  its  preparation  and  publica- 
tion, are  not  found  in  this  country  ;  but,  granting  that 
the  classes  of  persons  referred  to  are  responsible  for 
the  expenditure  of  really  important  sums  of  money, 
the  hook  would  seem  to  have  in  the  United  States  a 
value  and  importance  considerably  greater  than  would 
be  suggested  by  a  review  written  for  British  readers. 

Natural    Rock    Asphalts     and     Bitumens:    Their 

Geology,  History,  Properties  and  Industrial 
Application.  By  Arthur  Danby.  Price  8s.  6d. 
licit.  London:  Constable  &  Co.,  Limited. 
This  is  a  really  important  work.  The  author,  who 
is  described  on  the  title  page  as  a  "chemist  and 
public  consultant  on  rock  asphalt  and  bitumen," 
has  produced  a  hook  which  will  command  the  re- 
spectful attention  not  only  of  highway  engineers 
generally,  but  also  of  those  who  may  claim  to  have 
special  knowledge  of  the  subject  with  which  it  deals. 
The  nature  of  the  subject-matter  is  correctly  indi- 
cated by  the  title  and  sub-title,  no  part  of  the  subject 
being  so  elaborated  as  to  leave  insufficient  space  for 
the  proper  treatment  of  the  subject  as  a  whole. 
Thus  we  find  that  the  value  of  the  seventy  pages 
which  are  covered  by  the  term  "  industrial  applica- 
tion" is  greatly  enhanced  by  the  information  given 
m  the  preceding  170  pages,  and  that  the  relatively- 
large  amount  of  space  devoted  to  these  last  four 
chapters  is  necessary,  simply  because  this  kind  of 
matter  makes,  in  proportion  to  the  amount  of  infor- 
mation given,  larger  demands  upon  the  printed  page. 
The  introductory  pages  are  devoted  to  a  discussion 
of  terminology,  and  this  welcome  contribution  to  a 
subject  of  immediate  interest  is  followed  by  a 
chapter  on  the  geology  of  bitumen  and  rock  asphalt, 
in  which  various  theories  as  to  the  origin  of  these 
materials  are  considered.  The  next  chapter,  on 
"Appearance  and  Physical  Structure,"  is  of  practical 
importance  in  connection  with  specifications,  on 
which  point  the  author  makes  some  definite  recom- 
mendations. Chapter  III.,  "History  and  Ancient 
Use,"     provides    further    material    for    the    study    of 
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terminology.     The  author  points  out  that    the   words 
"asphalt"   and  "bitumen"   are  to  be  found  in  the 
Literature  of  our  own  country  from  early  times.    His 
is    "the    very    earliest   times,"    but   the 
quoted  are  from  writings  of 
the   fourteenth  century,   and   most  of  the  quotations 
suggest   that  the  writer-   were   referring  to  imported 
For    instance,    "a    tiling  that  men  clepen 
(call)   asphall  died)   bitumen,"  and   "a 

or  sue,  otherwise  called  bitumen,"  all 
suggest  that  the  word  was  not  one  of  English  origin. 
There  are  many  points  of  practical  importance  to 
engineers  in  the  chapters  on  "Modern  Exploitation 
of  Rock  Asphalt"  and  "Sources  of  Rock  Asphalt  and 
Bitumen,"  and  in  view  of  the  fact  that  most  of  the 
literature  of  the  subject  is  inspired  by  faith  in  par- 
ticular deposits  and  hope  for  the  future  exploitation 
of  these  deposits,  the  independent  treatment  of  this 
subject  in  chapters  V.  to  VIII.  is  of  special  value 
to  engineers  and  surveyors.  The  chapter  on  "Tests 
and  Analyses"  is  very  well  written,  the  purpose  of 
each  test  and  the  wa\  in  which  it  should  be  done 
being  explained  without  haste  and  without  vain 
"ii,  and  the  nature  and  purpose  of  the  mate- 
id  are  clearly  indicated.  The 
Physical  Properties  oi  R6  '-.  phalt" 
is   suggestive  of  considerations   which   are  of   much 

cal    mpi  rtance.    It  is  pointed  out,  tor  in 

that  clay   and  marls   have   a  gn?at  affinity  for    bitu- 

ind    attention   is    directed    to    t he   difference 

i   "porous  penetration"  and   "intercalation" 

ca  e   ol    the     impregnation    of    a    rock    with 

bitumen.    Chapter  X1T.  is  on  the  "Carrying  Out   oi 

Rock    Asphalt    Work."    It    is    pointed    oul    that    the 

choice    of    compressed    rock    asphalt    powder,    or    ol 

rock    asphalt    mastic,    may    depend    on    whether    the 

traffic   is   heavy   or   light;    and   it  i6   suggested    that 

the  compressed  rock  asphalt  tile  is  a  form  of  paving 

i  ittention    than    it  h 

received   in   the    United    Kingdom.     The    chapl 
"  Macadam  Roads  "   is  worthy  of  careful   study. 

The  author  discusses  the  economic  position  as 
regards  the  use  of  tar,  and  makes  the  noteworthy 
suggestion  that  road  surveyors  should  purify  their 
own  crude  tar  when  it  is  possible  to  obtain  it  from 
works  in  the  vicinity.  Certainly,  souk-  verj 
good  work  has  been  done  in  this  way,  but  the 
methods  so  far  employed  are,  perhaps,  hardly  suit- 
able where  a  large  mileage  oi  roads  has  to  be  barred 
in  a  tew  weeks.    Mr.  Da  |  roduced  a  valuable 

and  timely  work,   which    will  rank  high   in   the   eco- 
nomic and  technical  literature  oi  the  year,  and  is  an 
ntlj    practical    and    readable   volume. 

Photographic    Supplement    to    Stanford's    Geo- 
logical Atlas  of  GREAT   BRITAIN   and   Irej  -  rp 

Arranged  and  edited  by  Horace  I!.  Woodward 
f.r.s.,  f.o.s..  with  the  co-operation  of  Miss  Hilda 
l)    Sharpe.     Price  4s.     London;   Edward  Stanford,- 

Limited. 

The  aim   ol    1 1 pilei     of   I  his   work   ha  -.    been 

to  gathei    toi    Lhei     i     eries  of   views   representative 
oi    the  md     cenery    oi    the    principal 

Britain,    in    illustration     ol     the    Geo- 
logical   Atlas.    Then-    are     his     photographs,    which 
-II    reproduced   on   art    paper.    Attached 

is   an   explain) ite  describing  the  /...  „ 

ni  quo,   and    the   principal    features    of  geological    in- 
-   ■_'!  ren    in   eai  h    ca  e,   not 
only   to   the   Geological   Atlas,   but  also    to  other    pub- 
here    fuller    information    maj     be    found. 
The  phi  ■                                •         po     ible  been  arranged 
chronologically  in  regard    both  to  the   stratified    Eoi 
-    and    tho  i                  ou  -    origin.    'I  he    photo- 
graphic   supplement.     .-I lable 

a  H    who   arc    accii  -lone  d    to    use    the 

tolas. 

Crloride   of    Lime    in    Sanitation.    By     \r 

Hool  _       6d.    nett.    London :     I  lhap 

man   &    Hall,  Ln 
This   work  i  omprehensivc 

account   of   the    various    uses   to    which    chloride   of 
mitary   practice,   and   d 
the     inn.'  ini    pensive 

•         *       r    oi     the    publii 

ing  and  general  sanitation,  a  free  i 

.i  do  much   tow  rr>    

part  cularly     interesting    and 

b  "h  'leal.-  with  the  war  againsl  the 

ter  part  of  Mr.  Hooker's 

book  consists  oi  a  abstracts  and  references 


lo  various  sources  of  information,  by  consulting 
which  the  reader  may  readily  pursue  his  researches 
into  any  desired  branch  of  the  subject.  The  work 
is  a  valuable  contribution  to  the  science  of  preven- 
i  ve  medicine,  and  should  be  read  by  all  who  are 
practically   interested  in  health  science. 


Liverpool  Market  Scheme.  -The  Liverpool  O.ty 
Council  have  rejected  a  proposal  that,  negotia- 
tion should  be  entered  into  for  the  purchase  of  a 
-  ic  [or  the  purpose  of  erecting  permanent  abattoirs 
and  meat  markets. 

Spalding's  New  Housing  Scheme. — The  Spalding 
Urban  District  Council  recently  had  under  considera- 
tion a.  new  housing  scheme.  The  first  scheme  had 
been  negatived  by  the  Loi  I  Government  Hoard  on  the 
ground  that  allotment  land  belonging  to  the  council 
could  not  be  used  for  i  he  purpose.  Several  other  sites 
had  been  suggested,  and  the  council  adopted  one 
offered  by  a  member  of  the  council,  m  Barrell's-lane. 
The  proposal  is  to  creel  thirty  houses  on  this  site, 
giving  to  each  about  half  a  rood  of  land.  The  total 
cost  is  put  at  £5,400,  of  which  L'711  is  for  land  and 
1:4,260  for  the  erection  of  the  houses.  The  rent  of 
the  new  houses  is  expected  to  be  about  -is.  per  week, 
as  against  3s.  (id.  under  the  original  scheme  without 
land  attached. 


INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


J'n   ideal    Mr.    R.  .1.  Thomas,   hmnst.ce., 
County   Surveyor,  Buckinghamshire. 


ANNUAL  CENERAL  MEETING   AND  TOWN  PLANNINC 
CONFERENCE,    CREAT    YARMOUTH. 

(J  uli/   T6tk—19th.) 

Wednesday,  July    Kilh.      Morning:    General  business 
oi   the  institution;   presidential  address  and  presenta- 
tion of  premiums;  adjournment  for  lunch.    Afternoon 
Conference  on  Housing  and  Town  Planning  Act. 

Thursday,  July  17th.— Morning:  (a)  Papers  on  road 
.  tatters;  do  conference  (continued);  adjournment  for 
lunch,  given  by  mayor  and  corporation  to  members 
of  the  institution  and  delegates  to  the  conference. 
Afternoon:  (a)  Papers  on  road  matters  (continued); 
(6)  conference  continued  and  concluded.  Evening: 
Annual  Dinner. 

Friday,  July  lath.  Morning:  Papers  on  road 
matters  and  subjects  of  general  interest.  Afternoon: 
Tni.   to   waterworks  at  Ormesby    Broad. 

!Sai ui'ib-s.  July  19th.  -Morning  and  afternoon:   Trip 
b\    rail    and   steam   launches  over   some  of   the    rive) 
and  broads  of  Norfolk. 

The  following  is  a  preliminary  list  of  the  papers 
to  be  read  and  discussed  at  the  Town  Planning  Con 
ference :  — 

"Town  Design  in  Practice,"  by  •!  E.  Wilkes,  town 
planning  engineer,    Dunfermline. 

Legal    Aspects  oi  Town  Planning,"  by  .1.  L.  .lack, 
town  clerk,  Dunfermline. 

"Description  of  Birmingham  Schemes,"  by  H.  E. 
Stilgoe,   city   engineer,   Birmingham. 

"  Early  Examples  of  Town  Planning  in  the  City  of 
Edinburgh,"  by  A.  II.  Campbell,  city  engineer,  Edin- 
burgh 

"Cities  Beautiful  by  the  Sea,"  by  J.  8.  Brodie 
borough  engineer.  Black] I. 

"  The  Small  Dwellings  Acquisition  Act,  1899,"  by 
.1.   L.  Kedfern,   borough  engineer,  Gillingbam. 

"Tic.  Housing  Question  and  its  Solution,"  by  Keg. 
Bro"«  n,  surveyor  to  the  urban  district  council, Southall. 

"  factors  Causing  Bad  Housing,"  by  G.  B.  Hartfree, 
urveybr  to  the  urban  district  council,  Alton. 

"  Description  of  Town  Planning  Schemes  and 
Housing  in  Sheffield,"  by  C.  F.  Wike,  city  surveyor, 
Sheffield. 

"  A  Description  of  the  Ruislip-Northwood  Town 
Planning  Scheme,"  by  W.  Louis  Carr,  surveyor  to  the 
nib. i u  district   council,   Iluislip-Northvvood. 

The  delegates  to  the  conference  will   be   welcomed 

by   the   mayor  and   corporation   of  Great    Yarn th. 

and  eiih  riaincd  to  luncheon  by  kind  invitation  of  the 
mayor  and  corporation. 

An  important  exhibition  of  plans  of  town  planning 
schemes,  kindly  lent  by  authorities  in  various  parts 
of  the  kingdom,  will  be  available  during  the  meeting. 
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AND    COUNTY    ENGINEER. 


MS) 


LEEK    MEETINC. 

A  meeting  of  the  institution  in  the  West-Midland 
District  will  bo  held  at  Leek  on  July  5th  (Saturday). 

CONGRESS    WEEK,    JUNE    23rd    to    28th. 
Members    whose    districts    are     convenient] 
London,  who  will  be  carrying  out  tar-macadam  con- 
struction or  tar  surfacing  during  this  week. 

to  communicate  w  ith  me.  Members  al 
town.,  within  an  ea  y  distance  from  London  having 
a  population  from  15,000  to  30,000  who  have  t< 
in  balled  a  modern  system  of  slow-sand  filtration  for 
water  supply,  are  also  requested  to  communicate  with 
me.  The  information  is  inquired  for  on  behalf  ol 
members  iesiding   outside   England. 

Thomas  Cole, 
92  Victoria-street,   S.W.  Secretary. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


■  ni~  .Air.    fi:  \:<k   Latham,    m..inst.c.e.i.,    p.s.e 
Borough    Engineer    and   Surveyor,   Penzance. 


A  meeting  of  the  North-Western  District  of  the  in 
stitution    will    be    held     at    Wellington    (Sal    i 
morrow   (Saturdaj  I 

PROGRAMME. 

ca.-   Meet    al    I  louncil    <  lhamber,   Walke 

Weill! 

2  p.m.— Inspect  fire  itio  iubli  ith  library, 
market,  gasworks,  water  pumping  station, 
>  <    tage   Hospital   and   recreation   ground. 

.'i  p.m.  Dri\  e  to  ev  age  dispo  al  si  orks,  impound]  n  ; 
reservoir  and  water  filtration  works  at  the 
famous  Wrekin.  Brake  tickets.  2s.  lid.  pel 
head. 

C  p.m.-  Members  and  friends  will  be  entertained  to 
tea  by  John  Bayley,  Esq.,  c.c,  principal  ol 
Wellington  College,  at  the  college 

.1 .  W.   G LEAVE. 

Ron.   Distri,  l  Se*  relary. 

GENERAL    MEETING. 

A   gei    ■  ,11    he   held    in    t  he    ( kmu<  il 

i  [ih    iber.  No.  A  Southampton-row,  W.C  .  on  Wednes- 
day,  June   25,    1913,   a1    7.45  o'clock,   wh 
1  The   Relations  oi  the    Engineer  and  the  Munii 
Engineer/'  by  Mr.  H.  C.  H.  Shenton  (member)    will 
be  presented  for  discussion.    An  advance  copy  of  ih" 
paper  will  be  sent  on  reque: 

INTERNATIONAL    ROAD    CONGRESS. 

As  a  number  of  members  will  he  in  London  during 
the  congress,  it  has  been  decided  to  hold  an  informal 
meeting   at    the    institution    offices    on   Wednesdaj 
June  25th,  in  order  to  facilitate  intercourse   I 
members.     The  meeting  will  run  from  10.30  to  I. 
COUNCIL   MEETINCS. 

The  following  council  meetings  have  been  arranged: 
June  25th,  London;   July  30th,  London. 

B.    WVAND, 

Secretary. 

39  Victoria-street,  S.W. 
Mav   1,   1913. 


ROADS  IMPROVEMENT  ASSOCIATION  CONFERENCE. 


The   first    Roads   Improvement    Association    confei 
ence  is  to  be  held  at  the  Royal  Automobile  Club,  Pall- 
mall.  London,  S.W.,  to-morrow  (Saturday),  at  3  p.m. 

Programme. 

3  p.m.— Opening  of  the  conference  in  the  Committee 
Room. 

Two  papers,  as  follows,  will  be  submitted 
for  consideration  and  discussion:  — 

(1)  "The  Trend  of  Modern  Road  Construc- 
tion," by  Colonel  R.  E.  Crompton  and 
Mr.  H.  Percy  Boulnois  (vice-chairmen). 

(2)  "The  Organisation  and  Work  of  the 
Branches  of  the  Roads  Improvement 
Association,"  by  Messrs.  E.  S.  Shrapnel  l- 
Smith  (lion,  treasurer)  and  Wallace  E. 
Riche  (general  secretary). 

>.30-6  p.m.— Approximate  time  of  conclusion  oi   con 

fere  nee. 
7.30  p.m.— Dinner,   by  invitation   of   the  com 

the  Great  Gallery. 


ROYAL  SANITARY  INSTITUTE. 


ANNUAL    CONGRESS     AND    EXHIBITION,     EXETER. 

The  annual  congress  of  the  Royal  Sanitary  Insti- 
tute will  be  held  at  Exeter  from  July  7th— 12th  next, 
under  the  presidency  of  Earl  Fortescue,  k.cb.,  Lord- 
Lieutenant  of  Devonshire.  The  order  of  proceedings 
will  he  found  set  out  in  our  issue  of  May  23rd. 
E.   White  Wallis, 

Secretary. 


APPOINTMENTS  VACANT. 

Official  and  similar  advartiee-nanrs  recolvad  up  to  4.30  p.m.  on 
rhurttilays  w.ll  bs  inserted  in  the  following  day's  lusue,  but  thou 
'■ ''  their  daipatch  are  recommended  to  arrange  that  that) 
•hail  reach  Trk  SuKVKroR  ujjiee  by  noon  o.i  WedneMiays  to  enzure 
'htir  inclusion  in  (he  weekly  lint  of  summaries.  N<  • 
may,  m  cases  of  emergency  old/,  be  telephoned  (No.  1339  Uolborn), 
•ultjcct  to  later  continuation  b i  letter. 


BOROUGH      SURVEYOR.-  June     21st.-Banbury 

Town  Council.  £250— £350.— MY.  A.  Stockton  town 
clerk. 

SURVEYOR.    June    21st.-    Barrowford    Urban   Dis- 
Council.     £145 — £175.— Mr.    A.    T.    Chandler. 
clerk. 

TEMPORARY    ASSISTANT.    June    23rd.     Horbury 
District    Council.     30s.    per    week.     Mr.      W. 
Sugars,  engineer  and   surveyor. 

OUNTANT     CLERKS'  and     Sur- 

veyor'    Department).— June  23rd.-  -Beckenham   Urban 
District      Council.    First-class      clerk.      £165       £200 
third-class  clerk,   £75— £115.— Mr.    F.  is,  clerk. 

ASSISTANT  SURVEYOR.  -June  23rd.  —  Blean 
Rural  District  Council.  30s.  per  week.-  Mr.  J.  E 
Burch,   clerk,   39   Castle-street,   Canterbury. 

CLERK.— June  23rd.— Fourth-class  clerk  in  Dent- 
ford  borough  surveyor's  department.  £40-  £70— Mr. 
V.  I  )ieh.:  d,  tovi  ii  clerk. 

CLERK  OF  WORKS.— June  23rd.  Carnarvonshire 
Joint  Standing  Committee.  £2  10s.  per  week.— Mr. 
A.   Bodvel  Roberts,   clerk  of   the  peace,   Carnarvon. 

SI  RVEYOR'S    ASSIS  I  ine    25tb      - 

Harbour  Urban  District  Council.     £78   per  annum. 
Mr.  .).  W.  Richardson,  clerk. 

TEMPORARY    ARCHITECTURAL    ASSISTANT. 
June  25tli      Corporation  of  Huddersrield.     £3 

VI  i .    K.  F.   Campbell,   boi  o  neer. 

SANITARY     INSPECTOR.— June     26th.-  Islington 

i; ■!'     Council.     £148    pi  r    annum.    Mr.    W.    F. 

Dewey,  town  clerk. 

D  SURVEYOR'S  CLERK.-June  28th.  Cor- 
poration of  Birmingham.  £60— £110.  Mr.  Henrj  E. 
Stilgoe,    citj    engineer   and   surveyor. 

SEWAGE  OUTFALL  WORKS  MANAGER.-June 
28th.— Willenhal]  Urban  District  Council.  £100  per 
annum  with  house  and  light.-  .Mr.  Rowland  Tildes- 
ley,  clerk. 

ASSISTANT  ENGINEER  AND  SURVEYOR  — 
June   30th.     Corporation   of   Chelmsford.     £150— £180. 

Mr.  P.  T.  Harrison,  borough  engineer  and  sur- 
veyor. 

ASSISTANT  VALUER  AND  SURVEYOR.  June 
30th.— Calcutta  Improvement  Trust.  600—800  rupees 
per  month.— Mr.  C.  H.  Bompas,  chairman,  5  Clive- 
street,  Calcutta. 

CITY  SURVEYORS  DEPUTY  (ENGINEERING 
DEPARTMENT).— June  30th.— Corporation  of  Man- 
chester. £750  per  annum.-  City  Surveyor,  Town 
Hall. 

BOROUGH  ENGINEERS  TEMPORARY   A 
ANT.— June     30th.— Corporation    of    Dorchester.— Mr. 
A.  G.  Symonds,  town  clerk. 

GENERAL     ENGINEERING     AND    SURVEYING 

ASSISTANT.— June  30th.— Corporation  of  Stoke-on- 
Trent.  £90— £120.— Mr.  A.  Burton,  borough  sur- 
veyor. 

CITY  SURVEYOR'S  DEPUTY  (SURVEYING 
DEPARTMENT).-June  30th.— Corporation  of  Man- 
chester. £750  per  annum.— City  Surveyor,  Town 
Hall. 

DRAUGHTSMAN.  —  June  30th.  -  Hampstead 
Borough  Council.  £80  per  annum.— Mr.  Arthur  P. 
Johnson,    town    clerk.    Town    Hall,    Havcrstock    Hill 

N.W. 

SEWAGE  WORKS  FOREMAN.— Juh   1st.— Buxton 
Urban  District  Council.      37s.  6d.— £2  5s.   pel   • 
Mr.  F.  Langley,  engineer  and  surveyor. 
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HIGHWAY  SUEVEYOR'S  ASSISTANT.— July  1st. 
— Elhani  Rural  District  Council.  £100  per  annum.— 
Mr.  B.  C.  Drake,  Hythe,  Kent, 

ASSISTANT  SANITARY  INSPECTOR.— July  Lst.— 
Merton  Urban  District  Council.  £75  per  annum. — 
.Mr.  C.  J.  Mountifield,  clerk,  Merton,  Surrey. 

ASSISTANT  ENGINEER.— July  5th.— Corporation 
of  St.  Helens.  £2  per  week.— Mr.  Arthur  W.  Bradley, 
borough  engineer  and  surveyor. 

ENGINEER'S  ASSISTANT.— July  7th.— Corporation 
of  Worcester.  £130  per  annum.— Mr.  T.  Caink,  city 
engineer. 

INSPECTOR  OF  NUISANCES.— July  8th.— Glutton 
Rural  District  Council.  £130— £150.— Mr.  J.  Sumner 
Dury,  clerk,  Temple  Cloud,  Bristol. 

TECHNICAL  (SANITARY)  INSPECTOR.— October 
lst. — Municipality  of  Alexandria.— The  Director- 
General  of  the  Municipality. 

COST  CLERKS.— Sheffield  Corporation  Water  De- 
partment.—  Mr.  William  Terrey,  general  manager, 
Town  Hall. 

BOROUGH  SURVEYOR'S  TEMPORARY  ASSIST- 
ANTS.— Corporation  of  Southend-on-Sea.  35s.  per 
week. — Mr.  E.  J.  Elford,  borough  engineer. 


MUNICIPAL  COMPETITIONS  OPEN. 

Offlolal  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  Will  be  inserted  in  the  following  day's  issue,  but  thoie 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  StrsYEYOE  office  by  noon  on  Wednesdays  to  enture 
their  inclusion  in  the  weekly  lift  of  summaries.  Such  adoertitements 
■ay,  in  aatet  of  emergency  only,  be  telephoned  (No.  1359  Molborn), 
tubject  to  later  confirmation  by  letter. 


LIVERPOOL.— July  24th.— Designs  for  a  sana- 
torium of  250  beds.  Premiums,  150,  100  and  50  guineas. 
— Mr.  Edward  R.  Pickmere,  town  clerk. 

CHEPPING  WYCOMBE.— September  1st.— Designs 
for  town-planning  the  borough  and  an  area  imme- 
diately adjoining.  Premiums,  £25,  £10  and  £5. — 
Mr.  T.  J.  Rushbrooke,  borough  surveyor,  High 
Wycombe. 


MUNICIPAL  CONTRACTS  OPEN. 

Offlolal  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will  be  inserted  In  the  following  day's  issue,  but  those 
responsible  for  their  despatch  are  recommended  to  arrange  that  they 
shall  reach  The  Subveyor  office  by  noon  on  Wednesdays  to  enture 
their  inclurion  in  the  meekly  lift  of  summaries.  Such  advertisements 
may,  in  ease>  of  emergency  only,  be  telephoned  (No.  1359  Molborn), 
tubject  to  later  confirmation  by  letter. 


Buildings. 

NORFOLK.— June  21st— July  9th.— For  the  erection 
of  a  school,  for  the  Education  Committee. — Mr.  J.  E. 
Burton,  architect,  Victoria  Chambers,  Bank-place, 
Norwich. 

HARROW-ON-THE-HILL.— June  21st.— For  the 
erection  of  two  cottages,  stables,  and  stores,  and 
additions  to  hospital,  for  the  urban  district  council. 
— Mr.  J.  P.  Bennetts,  engineer  and  surveyor. 

WEST  RIDING.— June  23rd.— For  the  widening  (in 
masonry)  of  Cottingley  Bridge,  for  the  Highways 
Committee. — Mr.  F.  G.  Carpenter,  West  Riding  sur- 
\r  iir,  County  Hall,  Wakefield. 

TOTTENHAM.— June  23rd.— For  redecoration  of 
schools,  for  the  Education  Committee.— Mr.  W.  H. 
Prescott,   surveyor. 

CARLISLE. — June  23rd.— For  the  extension  of  elec- 
tricity buildings,  for  the  corporation. — Mr.  H.  C. 
.Marks,  city  engineer. 

PICKERING  .--June  23rd.— For  the  construction  of 

of  34-in.  and  3-in.  water  mains  with  valves, 

and  service  reservoir,  for  the  rural  district  council. 

•Mr.  J.  E.  Parker,  Post  Office  Chambers,  Newcastle- 
on-Tyne. 

8WINDON.— June  23rd. -For  the  erection  of  a 
cemetery  chapel,  for  the  corporation.  Mr.  H.  J. 
Hamp,  borough  surveyor. 

BEADING.— June  23rd.— For  the  building  of  a 
lairage  shed  and  construction  of  roadway  at  the 
market,  for  the  corporation. — Borough  Engineer. 

DARLINGTON     June    23rd.    For   the    er&  ti< 

three  cottages,  for  tlic  corporation.— Mr.  G.  Winter, 
borough  surveyor. 


GLASGOW.— June  23rd.— For  the  erection  of  a  coal 
store,  for  the  corporation.— Mr.  A.  Wilson,  engineer, 
45  John-street. 

DEVON.— June  23rd.— For  the  erection  of  a  school, 
for  the  Education  Committee. — County  Architect. 
1    Richmond-road,  Exeter. 

SOWERBY  BRIDGE.— June  23rd.— For  excavation 
and  walling,  for  the  urban  district  council. — Mr.  <). 
Wrigley,  engineer. 

SOUTHAMPTON.— June  23rd.— For  reconstructing 
a  warehouse,  for  the  Harbour  Board. — Mr.  J.  E. 
Pailthorpe,  clerk,  Town  Quay. 

CARDIGAN.— June  23rd.— For  the  construction 
and  extension  of  waterworks,  consisting  of  mains, 
valves,  hydrants,  and  supplemental  reservoir,  for 
the  corporation.— Mr.  D.  Morgan  Jones,  town  clerk. 

HINCKLEY.— June  23rd.  — For  building  twelve 
workmen's  dwellings,  for  the  urban  district  council. 
— Mr.  E.  H.  Crump,  engineer  and  surveyor. 

HORNSEY.-^Iune  23rd.— For  the  erection  of  a 
fire  station,  for  the  corporation.— Mr.  E.  J.  Love- 
grove,  borough  engineer. 

WEST  SUSSEX.— June  23rd.— For  the  erection  of 
an  infants'  school,  for  the  Joint  Education  Com- 
mittee.— Mr.  H.  P.  Roberts,  county  education  archi- 
tect,   Thurlow   House,    High-street,    Worthing. 

SOUTHGATE.— June  24th.  — For  private  street 
works,  for  the  urban  district  council. — Mr.  C.  G.  Law- 
son,  surveyor. 

LEWISHAM.— June  24th.— For  covering  the  floors 
of  the  council  chamber  and  committee  rooms  with 
parquetry  flooring,  for  the  borough  council. — The 
Surveyor. 

ABERDARE—  June  24th.— For  the  erection  of  a 
domestic  subjects  centre,  for  the  Education  Com- 
mittee.—Mr.  J.  L.  Smith,  architect,  7  Victoria- 
square. 

FARNHAM.— June  24th.— For  the  erection  of  five 
cottages,  for  the  urban  district  council. — The  Sur- 
veyor. 

WATERLOO-WITH-SEAFORTH.— June  25th.— For 
additions  to  a  school,  for  the  urban  district  council. — 
Messrs.  Appleyard  &  Quiggin,  architects,  67  Lord- 
street,  Liverpool. 

TWICKENHAM.— June  25th.— For  the  erection  and 
completion  of  the  first  portion  of  the  Orleans  school, 
latrines,  play  shed,  boundary  walls,  and  other  works, 
for  the  urban  district  council. — Mr.  Fred.  W.  Pearce, 
surveyor. 

WALTHAMSTOW.— June  25th.— For  the  erection  of 
a  tuberculosis  pavilion,  for  the  urban  district  coun- 
cil.— Mr.  G.  W.  Holmes,  engineer. 

LEWES.— June  25th.  —  For  building  municipal 
offices,  for  the  corporation. — Mr.  Rowland  H.  Halls, 
architect,   Seveirg  Buildings,   Lewes. 

WATERLOO.— June  25th.— For  the  erection  of 
manual  instruction  centre  and  other  works,  for  the 
urban  district  council. — Mr.  J.  I.  Thompson,  clerk. 

FARNWORTH.— June  25th.— For  the  erection  of 
a  fire  station,  for  the  urban  district  council. — Mr. 
W.   Tyldesley,  clerk. 

SOUTHWARK.— June  25th.— For  the  extension  of 
the  electricity  station,  for  the  borough  council. — 
Borough  Engineer. 

HERTFORDSHIRE.-June  27th.— For  the  construc- 
tion of  a  new  bridge  over  the  Stort  Navigation  at 
Bishops  Stortford,  for  the  county  council.  —  Mr. 
Urban  A.  Smith,  county  surveyor.  Hatfield. 

HERTFORDSHIRE.— June  27th.— For  the  construc- 
tion of  a  new  bridge  over  the  Stort  Navigation  at  Saw- 
bridgeworth,  for  the  county  council. — Mr.  Urban  A. 
Smith,  county  surveyor,  Hatfield. 

TIVERTON.— June  28th.— For  the  erection  of 
eighteen  cottages,  for  the  corporation.— Mr.  J.  Sid- 
dalls,  borough  surveyor. 

SOUTHAMPTON.— June  30th.— For  the  construc- 
tion of  Great  Town  Bridge,  Whitchurch,  consisting 
of  four  small  brick  arches  with  concrete  abutments 
and  piers,  the  construction  of  1  mile  of  surface-water 
drains,  and  the  construction  of  short  lengths  of 
surface-water  drains,  for  the  county  council.— Mr. 
H.  Barber,  clerk,  The  Castle,  Winchester. 

ROMFORD.— June  30th.  — For  the  erection  of 
eighteen  cottages,  for  the  rural  district  council.  Mr. 
W.  J.   Giant,   surveyor. 

8BAHAM   HABBOTJR.-June   30th.— For   the  crcc- 
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tion  of  forty-five  houses,  road  and  sewer  works,  and 
fencing,  for  the  urban  district  council.— Mr.  F.  E. 
Boaz,  surveyor. 

ESSEX.— July  1st.— For  alterations  and  additions 
to  Hadleigh  school,  for  the  county  council. — Mr.  F. 
Whitmore,  county  architect,  Duke-street,  Chelms- 
ford. 

SEVENOAKS.— July  2nd.— For  the  erection  of  six 
cottages,  for  the  rural  district  council. — Mr.  C.  W. 
Bowles,  architect,  9  Staple-inn,  Holbom-bars,  Lon- 
don   W.C. 

GODSTONE.— July  3rd.— For  the  construction  of  a 
reinforced-concrete  bridge,  for  the  rural  district  coun- 
cil.— Mr.  Geo.  E.  Crowter,  engineer  and  surveyor. 

BRECON.— July  4th.— For  the  construction  of 
school  latrines  and  drainage,  for  the  Education  Com- 
mittee.— Mr.  C.  W.  Best,  surveyor,  County  Hall, 
Brecon. 

GUILDFORD.— July  7th.— For  alterations  and  re- 
pairs to  schools,  for  the  Education  Committee. — Mr. 
C.    G.   Mason,   borough   surveyor. 

MALDENS  AND  COOMBE.— July  8th.— For  the 
erection  of  new  council  chamber  and  offices,  for  the 
urban  district  council. — Mr.  R.  H.  Jeffes,  Municipal 
Buildings,  New  Maiden. 

BARNES.— July  8th.—  For  building  a  keeper's 
cottage  at  Barnes-common,  for  the  urban  district 
council. — Mr.  G.  Bruce  Tomes,  surveyor. 

TWICKENHAM.— July  9th.— For  the  construction 
of  about  650  ft.  of  stone-pitched  inclined  embankment 
along  the  river  frontage  of  Radnor  House  pleasure 
ground,  for  the  urban  district  council. — Mr.  Fred.  W. 
Pearce,  surveyor. 

GREAT  BERKHAMPSTEAD.—  July  10th.— For  the 
construction  of  an  open-air  swimming  bath,  for  the 
urban  district  council. — Mr.  E.  H.  Adey,  surveyor. 

STEPNEY.— July  10th.— For  the  erection  of  an  iron 
and  steel  high-tension  electricity  generating  station, 
offices,  messrooms,  and  lavatories,  for  the  borough 
council. — Mr.  M.  W.  Jameson,  borough  engineer, 
Municipal   Offices,  Whitechapel,   E. 

Iron  and  Steel. 

SALFORD.— June  23rd.— For  the  supply  of  steel  tie- 
bars,  for  the  corporation. — Tramways  General 
Manager. 

NEWPORT  (I.W.).— June  23rd.— For  providing  and 
laying  cast-iron  water  main,  for  the  corporation. — 
Mr.  T.  Ross  Pratt,  clerk. 

EAST  GRINSTEAD.— June  28th.— For  the  supply 
of  fencing  and  gates,  for  the  urban  district  council. 
— Mr.  W.  E.  Woollam,  engineer. 

OUNDLE. — July  12th. — For  providing  and  laying 
4-in.  and  3-in.  cast-iron  water  mains  with  valves  and 
hydrants,  for  the  rural  district  council. — Messrs.  G.  & 
F.  W.  Hodson,  engineers,  Bank  Chambers,  Lough- 
borough. 

BROWNHILLS.— July  14th.— For  the  supply,  erec- 
tion, and  maintenance  for  twelve  months  of  gas  engine, 
suction  gas  pWnt,  and  three  throw  pump,  capable  of 
lifting  22,500  gallons  per  hour,  for  the  urban  district 
council. — Mr.  Robert  Green,  37  Waterloo-street, 
Birmingham. 

Roads. 

WORCESTER.— June  21st.— For  work  of  piling  for 
a  river  promenade,  for  the  corporation. — Mr.  T.  Caink, 
city  engineer. 

WEST  ASHFORD.— June  23rd.— For  the  supply  of 
granite,  for  the  rural  district  council. — Mr.  A.  Sims, 
surveyor. 

BATTERSEA.— June  23rd.— For  laying  down  Nor- 
wegian granite  kerbing,  for  the  borough  council. — 
Town  Clerk. 

WANDSWORTH.— June  23rd.— For  repairs  in  part 
of  Moyser-road,  Streatham,  for  the  borough  council. 
— Mr.  P.  Dodd,  borough  engineer. 

YIEWSLEY.— June  23rd.— For  kerbing  and  paving 
with  concrete  slabs,  for  the  urban  district  council. 
— The  Surveyor. 

DUBLIN.— June  23rd.— For  the  supply  of  cube 
paving  setts,  for  the  corporation. — Mr.  M.  J.  Buckley, 
city  engineer. 

LEYTON.— June  24th.— For  the  supply  of  Leicester 
granite  and  chippings,  for  the  urban  district  council. 
— Mr.  E.  II.  Essex,  surveyor. 


GOSFORTH.— June  24th.— For  laying  down  flags, 
for  the  urban  district  council.— Mr.  G.  Nelson,  engi- 
neer and  surveyor. 

COWES.— June  24th.— For  the  supply  of  broken 
granite  and  other  material,  for  the  urban  district  coun- 
cil.— Mr.  J.  W.  Webster,  engineer. 

BELFAST. — June  24th. — For  paving  and   sewering 

works,  for  the  corporation.— City  Surveyor. 

ASHTON-UPON-MERSEY.— June  24th.— For  making 
up  two  roads,  for  the  urban  district  council. — Mr.  F. 
Hutton,  surveyor. 

ANDOVER.— June  24th.— For  paving  work,  for  the 
corporation. — Mr.  R.  W.  Knapp,  borough  surveyor. 

SOYLAND.— June  24th.— For  the  supply  of  broken 
granite  and  tarviated  granite,  for  the  urban  district 
council.— Mr.   W.   Whitehead,    surveyor. 

NEWCASTLE-UNDER-LYME.  —  June  24th.  — For 
making-up  several  streets,  for  the  corporation. — 
Borough  Surveyor. 

ROCHDALE.— June  25th.— For  making-up  work,  for 
the  corporation. — Borough  Surveyor. 

MIDDLESBROUGH.— June  25th.— For  making-up 
certain  streets,  for  the  corporation. — Borough  Engi- 
neer. 

CRANBROOK.— June  25th.— For  steam  rolling  and 
scarifying,  for  the  rural  district  council. — Mr.  Eric 
( llarke,  clerk. 

DEWSBURY  —  June  25th.— For  paving  and  flagging, 
for  the  corporation. — Borough  Surveyor. 

KEARSLEY.— June  25th.— For  repaving  with  granite 
setts,  for  the  urban  district  council. — The  Surveyor. 

WOKINGHAM.— June  25th.— For  fixing  Norwegian 
kerb  and  channel,  concrete  slab  paving  and  paved 
crossings,  for  the  corporation. — Mr.  C.  W.  Marks, 
borough  surveyor  and  engineer. 

HORNSEY.— June  25th.— For  making-up  work,  for 
the  corporation. — Mr.  E.  J.  Lovegrove,  borough  engi- 
neer. 

EAST  SUSSEX.— June  26th.— For  hiring  steam 
rollers  and  scarifiers,  for  the  county  council.- Air. 
Fred.  J.  Wood,  county  surveyor. 

LAMBETH.— June  26th.— For  the  supply  of  40,000  ft. 
of  paving  flags,  for  the  borough  council. — Mr.  H. 
Edwsrds,  borough  engineer. 

ALNWICK.— June  27th.— For  the  supply  of  hand- 
broken  whinstone,  for  the  urban  district  council. — Mr. 
G.  Wilson,  surveyor. 

RHONDDA.— June  27th.— For  the  construction  of  a 
new  road,  for  the  urban  district  council. — Mr.  W.  J. 
Jones,  engineer  and  surveyor. 

CANNOCK.— June  27th.— For  a  new  10-ton  steam 
road  roller,  for  the  urban  district  council. — Mr.  C.  A. 
Loxton,  clerk. 

WALMER.— June  28th.— For  making-up  work,  for 
the  urban  district  council. — Mr.  H.  W.  Baker,  sur- 
veyor. 

NEYLAND.— June  28th. — For  carrying  out  private 
street  works,  for  the  urban  district  council. — Mr. 
F.  W.  Evans,  surveyor. 

BASINGSTOKE.— June  30th.— For  the  supply  of  flat 
granite  kerb,  granite  channel,  granite  setts,  and 
Bristol  pennant  channel,  for  the  corporation. — Mr.  F. 
R.  Phipps,  borough  engineer. 

BECKENHAM.— June  30th.— For  the  supply  of  300 
cub.  yds.  of  tarred  road  material,  for  the  urban  dis- 
trict council. — Mr.  John  A.  Angell,  surveyor. 

BECKENHAM.— June  30th.— For  the  supply  of 
about  600  super,  yds.  of  artificial  stone  paving,  2 in. 
thick,  for  the  urban  district  council. — Mr.  John  A. 
Angell,  surveyor. 

LOUGHTON.— June  30th .—For  the  supply  of  broken 
granite,  gravel,  and  hire  of  steam  roller,  for  the  urban 
district  council.— Mr.  H.  White,  surveyor. 

TOTTENHAM.— July  1st.— For  making  up  Wargrave- 
avenue,  second  section,  for  the  urban  district  council. 
Mr.  W.  H.  Prescott,  surveyor,  Town  Hall,  Tottenham. 

WATFORD.— July  1st.— For  road  making,  drain- 
age, and  fencing,  for  the  urban  district  council. — 
Mr.  D.  Waterhouse,  engineer  and  surveyor. 

LONDON.— July  1st.— For  repairs  to  carriageway, 
for  the  county  council. — Mr.  G.  W.  Humphreys,  clerk. 

CHISWICK.— July  2nd.— For  making  up  a  road, 
for  the  urban  district  council.— Mr.  E.  Willis,  sur- 
'veyor. 

BASINGSTOKE.— July  2nd.— For  work  of  road  rol- 
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ling,  for  the  rural  district  council.— Mr.  R.  Forrester, 
surveyor. 

STRETFORD.— July  5th.— For  paving  work  in  rock 
asphalt,  for  the  urban  district  council'.— Mr.  E. 
Worrall,  surveyor. 

CHELMSFORD.— July  9th.— For  paving  High- 
street  and  portions  of  Moulsham-street  and  Spring- 
field-road, containing  about  9,000  sq.  yds.,  with 
creosoted  deal  blocks,  for  the  corporation.  -Borough 
Engineer. 

ATCH  12th.    For  the   hire    of    a     10-ton 

•  roller,  for  the  rural  district  count  n      Mr.  E.  V. 
lerk,  St.  John's-hill,  Shrewsbury. 

WATFORD.— July  loth.— For  the  supply  of  broken 
granite  chippings  and  dust,  tor  the  urban  district 
council.— Mr.  D.  Waterhouse,  engineer  and  surveyor. 

FEATHERSTONE.— July   B6th.— -For   private     I 

work,  for  the  urban  district  council.     Mr.  S.  Chesney, 
,  |  surveyor. 

AMBLE.— No  date.— For  the  supply  of  500  tons  of 
ly   materials,   for  the    urban   district   council. 
Mr.  W.  Gibson,  surveyor. 

DUKINFIELD.— For  the  supply  of  1.0(H)  Ions  of 
6-in.  gritstone  setts,  for  the  corporation.-  .Mi.  S. 
Hague,  borough  surveyor. 

Sanitary. 

BEDWELLTY. — June  21st.    For  laying  sewers  ai   [ 

surface-water  drains,  for  the  urban  district  council. — 
Mr.  D.  H.  Price,  surveyor. 

ASHTON-UNDER-LYNE.— June  21  si.— For  the 
supply  of  4,000  yds.  of  sludge  press  cloth,  41  in.  wide, 
for  the  corporation.  —  Mr.  Edward  Stamp,  manager, 
Sewage  Disposal  Works,  Dukinfield. 

WITHERNSEA--  rune  23rd.— For  repairs  to  the 
sewer  outfall,  for  the  urban  district  council.-  Mr.  N. 
Dixon,  clerk. 

BROMSGROVE.—  June  23rd.—  For  the  construction 
of  sewers  and  sewage  disposal  works,  for  the  rural 
district  council. — Mr.  W.  Fiddian,  engineer,  Old  Bank 
Offices,  Stourbridge. 

NEWCASTLE  -  UNDER -LYNE.— June  24th.  For 
carrying  out  a  sewerage  scheme,  for  the  corporation.— 
Borough  Surveyor. 

BERWICK.— June  24th.— For    the    construction    of 
pipe   sewers,   iron    manholes  and  settling  chambers, 
orporation,  —Borough  Surveyor. 

LYTHAM.— June  24th. — For  the  provision  and  erec- 
of  a  12-in.  compound  centrifugal  pumping  engine 
at  thi  r  the  url  uneil. 

M  r.    \    J.  Price,  engineer. 

fLEFORD.— June    24th.— For,    laying    earthen- 
pipes,  for  the  urban  district  council      Mr.  [I.  H. 

•lerk. 

me     25th.— For    emptying     ashpits, 
for   the   rural    district    council.     Mr.   G.    F     Ishton, 

CHIPPENHAM.— June     27th.-  For     laying     sewer 
rural    li  trict  ■  ouncil 
Mr.  M.  Awdry,  clerk. 

WHITTINGTON    AND    NEWBOLD.— June    30th.— 

For  the  construction  of  1,600  yds.  of  12-in..  15-in.  and 

18-in.  earthenware  pipe  sewers,  with  manholes,  tanks. 

filters,  engine  and  pump  house,  machinery,  and  other 

for  the  urban  district  council.-   ' 

John's-road,  Whittington    Mooi 
:  field. 

EAMPSHTRE  rum  30th.— For  the  construction 
of  surface-water  drains,  for  the  county  council. — Mr. 
W.  J.  raylor,  county  surveyor,  The  Castle,  Winchi 

TENDRING.—  June   30th.— For   laying    sewer    with 
manholes  and  ventilators,  for  the  rural  district 
cil. — Mr.  A.  J.  Martin,  7  Victoria-street,  V,  < 

I  June  30th.  for  the  con- 
struction of  1,000  yds.  of  6-in.,  7-in.  and  9-in.  diameter 
'one ware  pipi  mhol       overfli 

I  other  work 
mcil.    Mr,   Franci  •  T.  Leven,  clerk. 

HOUGHTON-LE-SPR1NG.    Jul;,    I 
ural   distrid 
Mai  ley,  clerk. 

ROWLEY   REG]  ■        ,  , 

age,   for  the  urban  district    council.     Mr.    D.    Wrieht 
lerk,  Old  Hill,  Staffs.  . 

!;"       'i"1      1st  .      out   drainagi 


works,  for  the  rural  district  council. — Messrs.  Swinej 
.V  Oroasdale,  engineers,  Royal-avenue,  Belfast. 

KAXTURK  (Co.  Cork).— July  2nd.— For  sinking 
wells,  erecting  pumps,  and  constructing  sewers,  for 
the  rural  district  council. — Mr.  T.  Guiney,  clerk. 

HARTSFIORNE  AND  SEALS.— July  4th.— For  con- 
structing detritus  tanks,  percolating  filter,  dosing 
chamber,  carriers  and  subsidiary  works,  for  the  rural 
district  council.-  -Mr.  Norman  F.  Spence,  engineer  and 
surveyor. 

MADRAS.— September  9th. -For  the  supply  and  de- 
livery of  English  stoneware  pipes  and  specials,  vary- 
ing from  4  in.  to  21  in.  internal  diameter,  and  aggre- 
gating  a  total  length  of  about  143  miles,  for  the  cor- 
poration.— Messrs.  James  Mansergh  &  Sons,  agents. 
a  Victoria-street,  Westminster,  S.W. 

Stores. 

LEEDS. — June  21st. — For  the  supply  of  iron,  steel, 
gas  and  pipe  hooks,  bolts,  nuts,  tin  plates,  tin  ingots, 
shovels,  coke  forks,  files,  brushes,  brackets,  lead,  lead 
tube,  and  Portland  cement,  for  the  Gas  Committee.— 
Mr.  R.  H.  Townsley,  general  manager,  Market  Hall, 
Leeds. 

BIRMINGHAM.— June  23rd.— For  the  supply  of 
general  and  engineering  stores,  for  the  electricity 
department. — Mr.  R.  A.  Chattock,  city  electrical 
engineer,  14  Dale-end,  Birmingham. 

WEYMOUTH.— June  26th.— For  the  supply  of 
brooms,  brushes,  ironmongery,  iron  castings,  bricks, 
cement,  stoneware  goods,  and  timber,  for  the  corpora- 
tion.— Mr.  K.  J.  S.  Harris,  borough  surveyor. 

GHLEY.  June  30th.— For  the  supply  of  iron- 
mongery, iron  castings,  pitch,  oil,  broken  limestone, 
Branite,  earthenware  pipes,  and  cement,  for  the  cor- 
poration.—Borough  Engineer. 

CROOK.— No  date.— For  the  supply  of  oils,  brooms, 
shovels,  disinfectants,  road  materials  and  team  labour, 
For  the  urban  district   council.— Mr.  H.  P.  Douglas, 

clerk. 

Miscellaneous. 

KING'S  LYNN.— June  24th. —  For  the  supply  of 
500  tons  of  coal  (best  hand-picked  hards),  for  the  cor- 
poration.— Mr.  Alfred  J.  Smith,  borough  surveyor  and 
waterworks  engineer. 

CHEPPING  WYCOMBE.--  July  8th.-  For  a  supply 
of  best  anthracite  coal,  for  the  corporation.  Mr.  T.  J. 
Rushbrooke,  water  engineer. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Survetob  readers  with  a  vie\t 
(o  malting  the  information  o\ven  under  this  head  a*  complete  and 
accurate  as  possible. 

*  Accepted.  t  Recommended   for  acceptance. 

'•.  I. SAc;  EK— For  t  he  boring  and  lining  of  Borehole  No.  2  in  connection 
with  the  Oak  Farm  water  supply,  for  the  urban  district   c 
Mr.  H.  V.  Lynain,  engineer:— 

be  Grand  &  Co.                    669] 

Oil  Well  Company 6S5 

New  England  Boring  Company,  Peterborough                            ...  535 

Potter  &  Co.                 ...                    • 512 

11.  Brown  &  Co.          ...                                486 

John  Thorn,  Patrieroft*               483 

Timmius  &  Son,  Runcorn 478 

AXBUIDGE.— For  the    supply   of   8,000  tons   of    granite  or    basalt 

macadam   and    clippings,   for    the    rural  district   council.— Mr.   J. 

i  n,  district  surveyor,  Winscombe,  Somerset ; — 

Per  ton. 
...  d. 

li.  I,  C iei  '  Co.,  I     udou      tone  from  Llithfaen)    £0  10 

r  ,,:        ud  St.  Ives  Stone  Quarries,  Limited,  Bristol  (Peulee 

ID    .         ...  I"     9. 

St.    Eevi  i  :.',... 

Quarries]  ■        "'    '• 

Cornpanj    Bovey  Tracey  (stone  from 

9    s 
Tytherington  Stone  Company,  Tytkerington  (Tytherington)         0    7 

,      r.     to!    Porthgain  granite)       9    ' 

ld&]  I  erpool  (Carglen  basalt)         ...  8    6 

(Carlingford),    Limited,     Dublin' 
bo  Highbridge  Wharf)         ...  9    0 

ae  Supply  Company,  Shepton  Mallet  (stone  from 

i  irrins)  _       ''    " 

BARNES. -  For  paving  the  carriageway  of  Sheen-lane  from  High-Street 

.  i   Richmond-?'  a<  lea]  bloclts  laid  on  i 

crete  foundation,  for  the  urban  district  council.— Mr.  G.  Bruce  Tomes, 
ncil  House,  High-street,  Mortlake,  S.W  :— 

Co,  T'.ishopsgate-street      43,554 

.  Westminster 3,492 

;  Wood  Pavement.  Company,  Queen  Victoria-street  3,386 

».iing  and  Paving  Company,  Victoria-park      3,386 

Wini]  ey  .'.  '  -■     Hi nei   mitt,  S.B81 

BELFAST.-  Accepted  for  the  supply  of  a  circulating  water  pump,  for 
!..jration.     Mr.   T.   W.    liloxani,  city  electrical  Bfiginei  -     East 

Bridge-street:-* 

British  Electric  Plant   Company,  Limited,  Alloa,  Scotland. 
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t'HEADLK.— For  providing  and  laying  east-iron  water  mains  and 
sluice  valves,  for  the  rural  dist-r-l  council.—  Mr.  W.  P.  Inskipp, 
surve  or  :  — 

Saunders  &  Torrance,  Stoke-on-Trent  £1,452 

T.  Hughes,  Stoke-on-Trent        ...  .         ...  1,265 

F.  Barke&  Son,  Stoke-  an- Trent  050 

T.  Moss,  Ashbourne         ...  Rf)S 

J.  &  A.  Ratchft'e,  Stoke  on- Trent         719 

J.  Taylor  &  Son,  Stoke-on-Trent  *  667 

E.  E.  Plant,  Stoke-on-Trent  (withdrawn)    -=>>7 


HOVE. — For  carrying  out  road  work  for  the  corporation.-  Mr.  H.  H- 
Scott,  borough  engineer:— 

Lyndhurst-road- J.  Parsons  &  Sons,  Hove £520 

Holland-road — J.  Parsons  &  Sons,  Hove         


lit! 


J  A  BROW. —For  laying  tar-macadam  in  several  streets,  lor  thecorpoiv 
tion. — Mr.  J.  S.  Weir,  borough   engineer. 

DaTid  Glen,  Jarrow-ou-Tync. 

W.  Kennedy  &  Son,  Jarrow-ou-Tyne. 

E.  Clarkson,  Boldon, 

Bunch,  Newcastle-on-Tyne. 

T.  Wfirrtlaw,  South  Shields." 


KENSINGTON.— Construction  of  an  underground 

both  sexes,  for  the  borough  conncil 

G.  Jennings;  Limited  

Doulton  &  Company,  Limited 

A,  Roberts  &  Co.,  Limited         

C.  P.  Roberts  &  Co.,  Limit .■. I      

E.  Proctor  «  Sons 

Strand  Building  Company  

Davey  &  Arinitage*  


_*nce,   fur 


E1.733 
1,7X0 
1,663 
J, 634 
[,696 
1,550 
1,530 


LLANDILO-FAWR.— For  the  construction  of  works  of  water  supply, 
for  the  rural  district  council.— Mr.  Henry  Herbert,  engineer, 
Brynunirlais,  Ammanfon 

J.  S.  Thomas,  Ammanford  £6,817 

J.  D.  Howells,  Brynamiuau         t,12o 

Hall  Bros.,  Sketty,  near  Swansea 3,995 

E.  Powell,  Whitchurch,  near  Cardiff*  3,850 

J.  W.  Thompson,  Neath 3,691 

Parkinson  &  Hodgcns,  Swansea  3,578 


LOUGHTON. — For  making  up  a  road  and  a  footpath,    for  the  urbai 

district  council.  — Mr.  H.  White,  eng  neer  :— 


T.  Adams,  Wood  Given,  N 

G.  Bell  &.  So:i»,  Limited,  Tottenham 
W.  and  C.  French.  Buckhurst-bill  *    . 


Road.  Path 

B475  66 

171  S 

1.55  6 


MALDENS  AND  COOMBE.— For  the  erection  of  boundary  walls, 
piers  and  gates,  and  the  construction  of  surface-water  drainage,  for 
the  urcau  district  council.— Mr.  R.  H.  Jetfes,  engineer  and  sur- 
veyor : — 

G.  W.  Stapeley,  New  Maiden        £622 

Humphreys  &  Allen,  Streathaui 556 

H.  Burfoot  &  Son,  Windsor           5U 

F.  W.  Streeton,  New  Maiden         503 

Strand  Building  Company,  London        i!)6 

W.  H.  Lorder&  Son,  Limited,  Upper  Tooting         tsi 

J.  Mowlem  &  Co.,  Limited,  Westminster       170 

Chas.  H.  King,  New  Maiden*       I">1 

Engineer  and  surveyor's  estimate,  £454. 


ORRELL  |  Lanes,).— The  following  tenders  have  been  accepted  by  tin 
urban  district  council  :— 

Pitch  and  creosote  oil— R.  Burland  &  Son. 

2-J-iu.  flags— J.  Marsh. 

Setts— J.  Southworth. 

10-in.  kerb— Bispham  Hall  Colliery  Company. 


rpon 


PORTSMOUTH.— For  the  erection  of  a  dispensary,    for   the 

tion.— Mr.  A.  W.  Ward,  borough  engineer  :  — 

J.  Lay  &  Co.,  Portsmouth £S2U 

Woods  &  Co.,  Southsea      749 

W.  W.  Evans,  Souths-  a 733 

South    Western    Building   and    Steam   Joinery    Co.,   Limited, 

Gosport*       ,,s!' 

ST.  HELENS.— Accepted  for  alterations' art  Sowley  Secondary  School. 
for  the  Education  Committee.— Messrs.  Biram  &  Fletcher,  archi- 
tects, George-street  :— 

General  Bunding  Contract.-  Joseph  Year.-ley,  St.  Helens. 

Plastering.— -Laithwaite  &  Booth,  St.  Helens. 

Plumbing,  kc.     A.  Higginbotham  &  Sons,  Bradford,  Yorkshii  e. 


ST.  NEOTS.— Recommended  lor  acceptance  for  the  supply  of  broken 
granite,  tarred  slag  and  sla^  dust,  for  the   urban  district  council.— 
Mr.  J.  Edey,  surveyor:— 
Groby  Granite  Company,  Groby,  near  Leicester.—]  in.,  7s.  Id.  per  ton ; 

1T  and  2  in.,  Us.  Id.  :  21  in.,  lis.  Id. 
Jees  Hartshall  Granite  Company,  Hartshill,  Adierstone.-  1}  in.,0s.  Id. 

per  ton;  11  in.,  9s.  lOd.  ;  2',  in.,  Ills.  7d. 
Enderby  and  Stoney  Stanton  Granite  Company,  St. y  Stanton.— lj 

and  2  in.,  10s.  9d.  per  ton. 
Cliil'e  Hill  Granite  Company,   Narborough,  Leicester.— 2J  in.,  lis.  7d. 

per  ton. 
Mountsorrel    Granite    Company's   Stoney    Stanton    Quarries.    Sutton 

Bridge.— li  and  2  in.,  Us.  3d.  per  ton. 
Tarinacadam  equally  divided  between  J.  smart  &  Son,  Victoria-street, 

S  W     lis.  ad.,  15s.  per  ton;  W.  Prostwich  .v.  Sons,  Dronfield,  for 

all  sizes,  13s.  3d.,  13s.  9d.,  Us.  3d 
Slag  Dust.— W.  Prestwich  &  Sjiis,  5s.  per  ton. 


WALTON-UPON-THAMES.— For  making  up  a  private  st 

urban  district  council.— Mr.  R.  Wilds,  surveyor- 
Ed.  Free  &  Son,  Maidenhead  

W.  Wright,  Cliesham  ...         

G.  Wimpey  &  Co.,  Hammersmith 

W.  Maunders  &  Co.,  Leytou        

J.  Mowlem  &  Co.,  Westminster 

S.  Kavanagh  &  Co.,  Surbiton-hill*  

W   H.  Wheeler  &  Co.,  Blackfriars-road  


reet,  lor  the 


844 

I  I  I 


WANDSWORTH  —Accepted   for   the  execution  of   wood  paving  and 
other  works,   for   the  borough   council. -Mr.  P.  Dodd,  m.isst.c.e., 
borough  engineer:— 
Tooting  Bee-road— J.   Mowlem  &   Co.,   1  united   (5  per 

above  schedule  prices)  

•-•■   cent 


above  schedule  prices] 
Putney  Bridge-road— W.  Griffiths  k  Co.,  Limited   (6   per 

aboveschedulepric.es)  ..        ...  •■■    , 

Cedars-road— VV.   Griffiths  &  Co.,  Limited  (6  percent  above 

schedule  prices  for  extras  and  omissions)       


£17,6?5 
8,837 
1,179 


WANDSWORTH.  For  making  up  and  paving  part  of  Tooting  Bee- 
gardens,  Streathaui,  for  the  borough  council.-  Mr.  P.  Dodd, 
M.IKST.C.E.,  borough  engineer: — 

.1.  Mowlem  &  Co.,  £1,340,    ami  .">  per  cent  abovi    schedule  prices  for 

extras  or  omissions. 


6405 
S35 

231 
20  s 
20S 
I9u 


WHITLEY.— For  tie  erection  of  a  retaining   will,    tor      he   urban 
district  council.— Mr.  A.  J.  Rousell,  surveyor  :— 

M.  D.  Young,  Whitlev  Bay  ..  

W.  Beautyman,  North  Shields     

Davidson  &  Miller.  Xe.veastle 

H.  Millar,  Whitley  Bay       

(J.  Armstrong,  Whitley  Bay 

W.  Weir,  Howdou-on-Tyne  

C.  S.  Bunch.  Newcastle 

R.  Fisher,  North  Shields     

WINDLESHAKL— For  hiving  a  21 -in.  eoncrc:     tnlie  culvi  n 

chamber,  and  branch  drams,  for  the  urban   dis 

Edwin  T.  Close,  clerk,  Bagshot  :  — 

2-1-IN.    Ctrl  VI   i:  I       .    < 

Turner  &  Kersley,  Blackwater      ...  .         ..         

S.  Kavanagh  &  Co.,  Surbiton-hill  

A.  J.  Catley,  Lloj  Is  [uare,  W.C 

Hardy  a  Co.,  Woking  

G.  A.  Franks,  Guildford  and  Strnningdale 

Sii-i-i.v    ami    LaYIKU    Ill.n.    I'in-.im     KkBIIINO. 

A.  J.  Catlev,  Lloyd-square,  W.C.  

S.  Kavanagh  &  Co.,  Surbiton-hill,  S.W.  ... 

Turner  &  Kersley,  Blackwater       

G.  A.  Franks,  Guildford  aid  Sunning. hile         

Hardy  A  Co.,  Woking    .         ...  '       

i;;nnlile  Wood,  Bronipton-si|uare,  S.W 

E.  Free  &  Sons,  Maidenhead 

C.  10.  Free*  Co.,  Bristol*      


MEETINGS. 

Secretaries  and   others    will  oblige   by  lending   early  notice  of  datee  oj 
forthcoming  meetings. 


JUNE. 
21.    Roads  Improvement  Association  Coni   i.e.       Royal    Li 

Club,  Pall  Mall,     i  p.m. 
2:..     Institution  of    Municipal    Engineers.    Mr.  H.   ('.   U.  Shi 

"  The  Relations  of  the  Engineer  and  the  Municipal   Engineer, 

I  Southampton-row,  W.C.    7.45  p.m. 
2 '\  28.— International  Ro  id  Congress  in  Loudon. 

JULY. 

•''.  —  Institution  of  Municipal  and  County  Eugineeis:  Meeting.i;  Leek. 
7-12.— Royal  Sanitary  Institute ;  Annual  Congress  and  Exhibition  at 

Exeter. 
16-19.— Institution    of    Municipal     and    County    Engineers:     Annual 
Meeting  at  Sre.it  Yarmouth. 


APPOINTMENTS    OPEN. 

Official  and  similar  advartisements  received  up  to  4.30  p.m.  en 
Ihjrsdays  w.ll  be  inserted  In  the  following  tiay'i  is=ue,  but  '■'■■■- 
responsible  for  their  despatch  are  recommenced  to  arrange  that  taei/ 
shall  reach  The  SeovEroa  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  advertisements 
may,  in  cases  of  emergency  only,  be  telephoned  {No.  1'iYJ  llotborn\ 
tubject  to  later  confirmation  b>j  fetter. 

pITY   OF  WORCESTER. 

ENGINEER'S  DEPARTMENT. 

The  Corporation  are  about  to  appoint  an  As 
in  the  City  Engineer's  Department,  at  a  commencing 
salary  of  £130  per  annum. 

A  List  of  the  duties  and  other  particulars  can  be 
obtained  from  the  office  of  the  undersigned. 

Applications,  in  Candidate's  own  handwriting, 
stating  experience,  age.  &c.,  and  accompanied  by 
copies  of  not  more  than  three  recent  testimonials,  must 
be  delivered  at  the  office  of  the  undersigned  not  later 
than  10  a.m.  on  Monday,  the  7th  July  next. 

T.    CATNK,    ASSin  .  v..  I  S  -    .C.E., 
City  Engineer. 
Guildhall,   Worcester. 

June  17,  1913.  (554) 


DO  ROUGH     OF     llAMPSTEAD. 
**      DRAUGHTSMAN  IN  BO  KNGINEKK'S 

DEPARTMENT. 
The    Council    of   this    Borough    invite    appli 

appointment  of  a.  Draughtsman   and   Junioi 
ml    in    the    Borough     E  Department. 

ag    salary  £80  per  annum. 
Applications  from  persons,  who  musl   ; 
el,  and  who 

nen,  to  be  i  tade  in  their  own  hand- 
writing i  !  previous  experience,  accom- 
panied  bj    copii      oi  not  more  than  three 

hi  date,  to  be  sent  to  tin    und  lot   later 

th  in    .i  md  ij     30th  June,  1013. 
I    in   a     ing  will  disqualify. 
(Bj   order) 
ARTE 


rown  Hall.  Hai  erstocl   hill 
June  18,  1913. 


P 
\  W 


JOHNSON, 
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THE    SURVEYOR    AND    MUNICIPAL 


June  20,  1913. 


pOUNTY   BOROUGH   OF   HUDDERSFIELD. 

^-^  The  Education  Committee  require  the  services  of 
a  competent  Temporary  Architectural  Assistant  to  act 
as  Clerk  of  Works  for  New  Schools.  The  engagement 
will  be  for  about  12  months,  subject  to  satisfactory 
service. 

Candidates  must  be  capable  of  preparing,  under 
supervision,  detail  drawings,  measuring  up  and  taking 
off  quantities. 

Preference  will  be  given  to  applicants  with  previous 
experience  in  school  buildings. 

Salary   I'-'i  3s.   per  week. 

Applications,  in  candidate's  own  handwriting,  stating 
age  and  giving  full  particulars  of  experience,  accom- 
panied by  three  testimonials  of  recenl  date,  to  be  sent 
to  me  not  Later  than  10  a.m.  on  Wednesday,  the 
25th  June.  1013. 

Canvassing  strictly   prohibited. 

K.    F.    CAMPBELL,    m.ixst.c.e.,    m.i.e.f... 
Borough  Engineer. 

1  Peel-street, 

Huddersfield. 

June  17.  1913. (558) 

COUNTY     BOROUGH     OP     ST.     HELENS. 
The   St.    Helens   Corporation   invite   applications 
for    the    position    of    Engineering    Assistant    in    their 
Borough   Engineer  and   Surveyor's  Department,   at   a 
salary  of  £2  per  week. 

Preference  will  be  given  to  candidates  with  muni- 
cipal experience  in  the  design,  construction  and  super- 
vision of  engineering  works. 

The  person  appointed  must,  if  required,  become  a 
contributing  member  to  the  No.  2  Superannuation 
Fund. 

Applications,  stating  age  and  previous  experience, 
and  accompanied  by  not  more  than  three  recent  testi- 
monials, must  be  sent  to  Mr.  Arthur  W.  Bradley, 
m.ixst.c.e.,  the  Borough  Engineer  and  Surveyor,  at 
the  Town  Hall,  not  later  than  the  5th  July  next. 
Canvassing  will  be  a  disqualification. 

W.    H.    ANDREW, 

Town  Clerk, 
Town  Hall,  St.  Helens. 

June  17,  1913. (559) 

CITY  OF  BIRMINGHAM. 
APPOINTMENT  OF  CLERK. 
The  Public  Works  Committee  are  prepared  to  re- 
ceive applications  for  the  appointment  of  a  Clerk 
(Male)  in  the  Road  Surveyor's  Office.  Applicants 
(whose  age  should  be  about  20)  must  be  good  Short- 
hand Writers  and  Typists,  and  have  had  experience 
in  correspondence  and  general  office  work.  Salary 
will  be  according-  to  scale,  commencing  at  £60  at  20 
years  of  age  and  rising  to  £110  at  25.  The  candidate 
appointed  will  be  required  to  devote  the  whole  of  his 
time  to  the  Service  of  the  Corporation.  Applications, 
in  Candidate's  own  handwriting,  stating  age,  experi- 
ence, and  present  employment  and  salary,  and  ac- 
companied by  copies  of  not  more  than  three  recent 
testimonials  I        ent  to  the  undersigned  not  later 

than  Saturday,  28th  June.     Canvassing,  either  directly 
or  indirectly,   will  be  a  disqualification. 
HENRY  E.  STILGOE. 

City  Engineer  and  Surveyor. 
Council  House, 
Birmingham. 
June  13,  1913.        (545) 

OUNTY  BOROUGH  OF  STOKE-ON-TR  ENT. 
BOKOUGH  SURVEYOR'S  DEPARTMENT. 
invite  applications  for  the  appoint- 
;  General  Engineering  and  Surveying  Ai    i 
n  the  Borough  Surveyor's  Office,  at  a  salary  of 
,  in  tin    discretion  of  the  Council,  to  £120 
1 1 1  ii  in . 
Applicants  must  be  neat  and  expedition-  Draughts- 

and  accurate  Surveyors  and  Levellers. 
Preference   will   be   given  to   candidates   who   have 
had  experience  in  a  Borough  Surveyor's  Office. 

Applications,   stating  age    and    experience. 
panied  by  not  more  than  thro  timonials, 

and  endorsed  "General  Assistant,"  musl  be  sent  to 
me  not  later  than  Monday,  the  30th  June.  1913. 

Canvassing,  directly  or  indirectly,  will  be  a  dis- 
qualifii 

A.    BURTON,    ASSOC.M.INST.C.B.,     F.S.I. , 

Borough  8 

Town  Hall, 

Stoke-on-Trent. 

Saturday,  June  14,  1913,  (546) 


Municipality;  D'Alexandrie. 
AVIS. 
La  Municipalite  d'Alexandrie  a  l'honneur  d'informer 
le  Public  qu'elle  met  au  concours  un  poste  de  Sur- 
veillant  Technique  attache  au  Service  Sanitaire  de 
la  Classe  de  L.E.  16-20  avec  un  traitement  initial  de 
la  classe. 

Les  candidats  devront  accompagner  leur  demande 
des  pieces  suivantes:  — 

(1°)  Certificats  d'aptitude  technique  justifiant  les 
connaissances  suivantes — 

(a)  Mathematiques  elementaires  et  preparation  de 
plans  et  croquis. 

(6)  Connaissance  generale  des  questions  de  drain- 
age et  d'assainissement. 

(2°)  Extrait  de  naissance.    Le  candidat  doit  avoir 
moins  de  35  ans  et  jouir  d'une  bonne  sante. 
(3°)  Certificat  de  bonne  vie  et  mceurs. 
(4°)  Connaissance  de  la  langue  francaise  ou  anglaise. 
Le  candidat  ne  connaissant  pas  l'arabe,  devra  dans 
un  delai  d'un  an  de  sa  nomination,  avoir  un  usage 
pratique  de  cette  langue  et  subira  alors  un  examen 
du   quel   dependra  son   maintien  definitif. 

Les    demandes    d'admission    au    Concours    seront 
adressees  a  Mr.  le  Directeur  General  de  la  Munici- 
palite d'Alexandrie  jusqu'au  ler  Octobre  prochain. 
Alexandrie,  le  29  Avril,  1913. 

LE  DIRECTEUR  GENERAL. 
(515)  (Signe)  A.  Granville. 

[TRANSLATION.] 
]\.TUNICIPALITY    OF    ALEXANDRIA. 
NOTICE. 

The  Municipality  of  Alexandria  has  the  honour  to  inform 
the  Public  that  it  offers  for  competition  a  Technical 
Inspectorship  attached  to  the  Sanitary  Department  in  the 
class  [rated  at]  L.E.  16-20  with  the  commencing  salary  of 
that  class. 

Candidates  must  send  in  with  their  application  the  follow- 
ing documents  : — 

(1)  Certificates  of  technical  proficiency  showing  the  follow- 
ing attainments — 

(a)  Elementary    mathematics   and    the   preparation   of 
plans  and  sketches. 

(b)  General     knowledge     of     drainage    and     sanitation 
questions. 

(2)  Certificate  of  birth.  The  candidate  must  be  under 
35  years  of  age,  and  in  the  enjoyment  of  good  health. 

(3)  Certificate  of  good  character  and  conduct. 

(4)  Knowledge  of  French  or  English  language. 

A  candidate  not  knowing  Arabic  must,  within  a  period  of 
one  year  from  his  nomination,  possess  a  practical  command 
of  that  language,  and  will  then  have  to  pass  an  examina- 
tion on  which  his  definitive  appointment  will  depend. 

Applications  for  admission  to  the  Competition  are  to  be 
addressed  to  the  Director-General  of  the  Municipality  of 
Alexandria  up  to  the  1st  of  October  next. 

Alexandria,  the  29th  of  April,  1913. 

THE     DIRECTOR-GENERAL. 
(515)  (Signed)  A.  Granville. 


THOROUGH     OF     DORCHESTER.* 
' '     The    Corporation    of    Dorchester    invite    applica- 
tions   for    the    position    of    Temporary    Assistant    in 
the  Borough  Engineer's  Office. 

The  person  appointed  must  be  a  good  Draughtsman 
and  Surveyor,  and  have  good  knowledge  in  Building 
Construction,  and  possess  practical  knowledge  of  the 
work  in   a   Municipal   Engineer's   Department. 

He  will  be  required  to  devote  the  whole  of  his 
time  to  the  duties  of  the  office. 

Applications,  stating  age,  experience  and  salary 
required,  together  with  copies  of  three  recent 
testimonials  (which  will  not  be  returned),  must  be 
sent  to  the  undersigned,  not  later  than  Monday,  the 
30th  June  next,  endorsed  "Assistant  Engineer." 

Canvassing  prohibited. 

A.    G.    SYMONDS, 

Town  Clerk. 

11  South-street, 

Dorchester.  (548) 

BOROUGH     OF     SOUTHEND-ON-SEA. 
TEMPORARY  ASSISTANTS  IN  ENGINEER'S 
AND  BOROUGH  SURVEYOR'S 
OFFICES  WANTED. 
Two  Temporary  Assistants  required  immediately  in 
the    Borough    Engineer    and    Surveyor's    Department, 
Southend-on-Sea.       Must   be  good   Draughtsmen   and 
have    general    Municipal    Drawing    Office    experience. 
Salary,  35s.   per  week.       Applications,   with   copies  of 
testimonials,   and   particulars  of  training,   experience, 
age,  &c,  to    be    delivered    at    once    to    the    Borough 
Engineer,   Southend-on-Sea. 

(By  order) 

E.  J.  ELFORD, 
Borough  Engineer. 
June  16,  1913.  (549) 
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No.  1,119. 


Minutes  of  Proceedings. 


Small    Holdings 
and  Housing. 


The  Departmental  Committee 
appointed  by  the  President  of  the 
Board  of  Agriculture  in  February 
last  year  "  to  enquire  and  report  as  to  the  nature 
and  character  of  the  buildings  which  should  be  pro- 
vided for  use  in  connection  -with  small  agricultural 
holdings  in  England  and  Wales  "  have  issued  a  re- 
port which  forms  a  very  valuable  contribution  to  the 
discussion  of  the  rural  housing  question.  Not  only 
lias  a  thorough  investigation  been  made  into  the  re- 
quirements of  small  holders,  and  of  the  possibilities 
of  economy  in  making  provision  for  those  require- 
ments, but  a  series  of  plans  and  specifications  has 
also  been  prepared  in  the  light  of  the  information 
gathered  by  the  Committee,  and  these  are  appended 
to  the  report.  We  are  not  so  much  concerned  in 
this  place  with  the  general  equipment  of  a  small 
holding  as  with  the  particular  problems  touching  the 
provision  of  the  cottage — a  matter  to  which  a  con- 
siderable part  of  the  report  is  devoted.  After 
pointing  out  that  although  practical  suggestions  for 
reducing  the  cost  of  building  are  offered,  any 
attempt  to  cheapen  construction  at  the  cost  of  the 
ordinary  requirements  of  health,  decency  and  con- 
venience is  to  be  deprecated,  the  report  proceeds  to 
deal  in  detail  with  the  planning  and  construction  of 
the  small  holder's  cottage,  and  to  describe  and 
explain  the  plans  which  are  appended.  While  we 
are  in  general  agreement,  with  this  part  of  the  re- 
port, we  would  specially  commend  to  our  readers 
the  soundness  of  the  opinion  expressed  by  the  Com- 
mittee that  in  deciding  on  the  structural  character 
of  the  dwelling-house,  while  the  importance  of 
economy  in  outlay  must  always  be  considered,  the 
first  cost  shoidd  be  the  last  cost,  and  both  the  style 
of  the  building  and  the  character  of  the  work  should 
be  such  as  to  ensure  the  minimum  expenditure  in 
subsequent  repairs  and  renewals.  Economy  should 
be  sought,  therefore,  in  careful  planning  and  sim- 
plicity of  arrangement  and  construction,  and  not  in 
the  undue  cutting  down  of  the  quality  of  the  mate- 
rials, fittings,  or  workmanship. 

The  problem  of  economy  in  construction  is  ren- 
dered more  difficult  of  solution  owing  to  the  fact 
that  the  prices  of  all  classes  of  materials,  as  well  as 
wages,  have  risen  in  recent  years.  The  question 
must  nevertheless  be  faced,  and  it  should  be  borne 
in  mind  that,  whatever  effect  fluctuations  in  prices 
may  have  upon  the  cost  of  building  for  the 
time  being,  the  application  of  right  principles  and 
methods  must  always  ensure  a  relative  degree  of 
economy.  The  practicability  of  erecting  cottages 
for  which  the  usual  worker  can  afford  to  pay  an 
economic  rent  is  a  matter  which  has  been  shown  to 
depend  upon  the  harshness  or  otherwise  of  the 
building  by-laws  in  force  in  the  district  in  which 
they  are  to  be  built.  The  complaints  which  used  to 
be  made  of  the  unreasonable  character  of  local  by- 
laws have  been  met  to  a  certain  extent  by  the  issue 
of  the  model  series  of  by-laws  for  rural  districts, 
but  the  fact  remains  that  to-day — ten  years  after 
the  publication  of  the  rural  code — a  large  number 
of  rural  district  councils  have    failed   to   effect  any 


revision  of  their  old  code  which  is  more  fitted  to 
meet  urban  requirements.  It  is  abundantly  clear 
that  some  spur  is  needed  to  secure  an  adequate  re- 
vision of  the  by-laws  in  these  districts.  The  Local 
Government  Board  have  no  general  power  to  enforce 
revision,  and  the  recent  circular  which  they  issued 
calling  attention  to  the  desirability  of  replacing 
obsolete  by-laws  by  a  more  up-to-date  code  has  pro- 
duced comparatively  little  result.  The  Committee 
therefore  think — and  with  this  view  we  entirely 
concur — that  if  a  wider  power  of  initiative  were 
given  to  the  Local  Government  Board  with  the  viewT 
of  enabling  them,  upon  sufficient  cause  being  shown, 
to  secure  the  alteration  of  local  by-laws,  it  would 
have  good  effect,  and  would  stimulate  local  authori- 
ties whose  by-laws  are  unsuitable  or  obsolete  to  take 
the  necessary  steps  to  get  them  revised. 

It  is  further  pointed  out  that  the  real  difficulty  in 
regard  to  by-laws  can  never  be  met  so  long  as  a 
single  code  has  to  operate  throughout  a  district  which, 
although  technically  "urban"  or  "rural,"  may  in 
fact  be  partly  built  over  and  partly  undeveloped. 
The  remedy  proposed  in  the  report  to  meet  this  diffi- 
culty is  that  wherever  a  rural  or  semi-rural  cha- 
racter of  development  could  be  assured,  a  code  of 
by-laws  corresponding  roughly  to  the  existing  rural 
model  should  apply  automatically.  .Most  small 
holdings,  naturally,  would  comply  with  this  condi- 
tion, while  in  the  case  of  rural  housing  generally  it 
could  be  secured  by  a  definite  restriction  of  the 
number  of  houses  to  the  acre— for  example,  eight  or 
ten.  The  advantage  of  this  arrangement  would  be 
that  matters  of  sanitation,  such  as  the  provision  of  a 
dampcourse  and  so  forth,  would  continue  to  be  sub- 
ject to  inspection  by  the  local  surveyor  ;  but  in  rural 
areas  forming  parts  of  districts  where  urban  by- 
laws are  in  force  it  would  be  possible  for  any  owner 
erecting  houses  on  small  holdings,  or  building  rural 
cottages,  provided  he  agreed  to  limit  the  number  to 
the  acre,  to  exercise  the  right  of  building  subject 
to  a  code  of  regulations  enforcing  only  minimum  re- 
quirements, the  operation  of  the  general  by-laws  of 
the  district  being  automatically  suspended.  We 
have  said  enough  to  show  the  value  of  the  report, 
which  is  worthy  of  the  careful  consideration  of  all 
who  are  interested,  either  officially  or  otherwise,  in 
the  important  question  of  rural  housing. 


The 


Far  from  disclosing  any  inten- 
tion on  the  part  of  the  present 
Ro^ngTes's.  Government  to  bring  in  fresh 
legislation  m  highway  matters, 
the  address  of  the  Chancellor  of  the  Exchequer  in 
his  capacity  of  chairman  of  the  opening  meeting  of 
the  Road  Congress  was  absolutely  non-committal 
and  included  no  reference  whatever  to  considerations 
which  might  be  regarded  as  pointing  in  one  direction 
or  the  other  in  the  matter  of  highway  administration. 
On  the  other  hand,  Sir  George  Gibb's  address  con- 
tained a  very  important  expression,  not  of  his 
personal  views,  but  of  his  interpretation  of  the 
o-eneral  trend  of   well-informed  opinion  with  regard 
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to  highway  administration  as  a  matter  more 
or  less  of  local  importance  and  more  or  less 
of  national  importance.  Sir  George  pointed  out  that  if 
certain  roads,  such  as.  for  instance,  the  more 
important  main  roads  of  the  country,  are  to  he  the 
subject  of  grants  in  aid  of  maintenance,  that  would 
involve  a  certain  amount  of  State  control  and  State 
supervision,  and  we  take  it  that  he  intended  to 
convey  the  impression  that  such  control  and  super- 
vision must  be  distinguished  from  the  general  control 
and  general  supervision  which  in  a  greater  or  less 
degree  must  necessarily  accompany  a  policy  of  grants 
in  aid  of  maintenance  or  improvement.  If  there 
are  persons  who  believe  that  it  is  more  necessary  to 
exercise  careful  supervision  in  the  spending  of  money 
for  maintenance  than  it  is  in  the  case  of  expenditure 
on  improvements,  it  may  be  suggested  that  they 
should  reconsider  this  opinion.  It  is  surely  more 
reasonable  that  the  State  should  insist  upon  skilled 
supervision  being  given  to  works  which,  however 
paid  for,  are  in  fact  carried  out  by  expenditure  of 
capital,  than  that  they  should  exercise  such  control 
and  supervision  in  the  case  of  expenditure  on 
maintenance.  In  the  one  case  the  effect  is  at  the 
most  more  or  less  accumulative,  in  the  other  case  it 
is  permanent. 

As  regards  the  carrying  out  of  the  highway 
duties  of  the  local  authorities,  Sir  Geoi'ge  Gibb  made 
two  important  suggestions  or  recommendations.  He 
said  that  areas  too  small  to  provide  adequate  finance 
or  sufficient  engineering  supervision  might  be 
absorbed  in  larger  areas.  He  also  said  that  it  was 
generally  recognised  that  modern  roadwork  must  be 
iu  charge  of  thoroughly  trained  and  skilful 
engineers  with  adequate  staffs  and  sufficient  pay. 
Now  one  of  these  matters  can  only  be  settled  by  the 
Government,  and  improvement  in  this  direction  is 
therefore  a  matter  of  legislation,  except  in  so  far  as 
the  present  law  provides  for  combinations  of  local 
authorities  for  the  purpose  of  carrying  out  highway 
duties.  The  employment  of  properly  trained  and 
suitably  paid  engineers,  assisted  by  technical  and 
accounting  staffs,  is,  on  the  other  hand,  a  matter 
which  rests  with  the  local  authoi'ities  themselves  ; 
and  it  is  quite  clear  that  if  the  proper  development 
of  the  highway  system  of  this  country  depends 
upon  the  adoption  of  such  a  policy  by  the  local 
authorities,  and  the  local  authorities  fail  in  this 
duty,  the  balance  of  opinion  is  likely  to  tilt  in  the 
direction  of  more  State  supervision  and  control  of 
highways.  To  some  extent,  then,  the  general  policy 
indicated  by  Sir  George  Gibb  as  on  the  whole  that 
which  is  favoured  in  this  country,  cannot  be  main- 
tained and  developed  without  the  assistance,  on  the 
one  hand  of  the  public  and  Parliament,  and,  on  the 
other  hand,  of  the  local  authorities  themselves. 
#  *  * 

The  organisation  of  the  Road 

Congress  Congress  has  necessarily  involved 

'  Questiors"  anil  &    ,  ,      ,.  ■,  -,J  , 

"Communications."  a  Sre^  amount  of  labour  close 
attention  to  a  host  of  details,  and 
(he  exercise  of  much  forethought.  The  amount  of 
time  and  energy  which  honorary  workers  have  been 
able  to  devote  to  this  work  has  necessarily  been 
limited,  in  view  of  their  other  important  engage- 
ments, and  it  is  therefore  only  fitting  that  special 
recognition  should  be  given  to  the  excellent  work 

med  by  the  whole-time  staff,  the  steady  pre- 
parationa  for  the  final  "  rush  "  having  done  much  to 
promote  the  successful  carrying  out  of  a  large  and 
varied  programme.  The  organising  council  are  to  be 
congratulated  upon  the  splendid  series  of  entertain- 
ments which  have  been  provided  for  the  members 
of    the    congress,   and   the   well-considered  arrange- 

Eor  the  official  and  unofficial  gatherings,  and 
in  this  respect  the  congress  is,  we  consider,  at 
the   tin  g    to  press,    proving  to  be  most 

-ful. 
As  regards  the  meetings  of  sections  and  the 
subjects  ehosen  for  the  presentation  of  reports  and 
lor  discussion,  if  is  difficult  to  take  quite  so 
optimistic  a  view.  The  amount  of  the  subject  - 
matter  in  the  form  of  reports  is  far  too  great    bo   be 


adequately  considered  by  those  taking  part  in  the 
meetings,  and  the  amount  of  such  matter,  in  the 
reports  and  involved  in  the  subjects  included  in 
the  "Questions"  and  "Communications,"  is  too 
much,  by  a  very  great  deal,  to  be  suitably  discussed. 
It  seems  to  have  been  overlooked  that  the  pro- 
gramme as  it  appears  in  the  agenda-paper  must  be 
multiplied  several  times  if  we  are  to  grasp  the 
significance  of  the  word  "  discuss  "  in  this  connec- 
tion ;  for,  not  to  mention  the  participation  in  the 
discussion  of  delegates  from  other  countries,  the  pro- 
ceedings are  conducted  in  three  official  languages — 
French,  German  and  English.  The  result  some- 
times is,  as  in  the  case  of  the  extraordinary  dis- 
cussion on  the  lighting  of  roads  and  vehicles — to 
which  we  shall  have  occasion  to  refer  again — that 
the  meeting  becomes  the  scene  of  a  kind  of  scramble 
to  get  certain  opinions  recorded  as  those  of  the 
congress  with  the  minimum  of  discussion.  In  other 
cases,  members  whose  opinions  on  certain  subjects 
might,  it  would  be  supposed,  have  been  regarded  as 
specially  valuable  in  view  of  their  experience  and 
qualifications  have  been  unable  to  attend  the  meet- 
ings for  the  discussion  of  those  subjects  since  the 
council  has  asked  for  their  services  in  connection 
with  other  subjects.  Another  matter  of  some  im- 
portance is  the  distinction  made  between  subjects 
classed  as  "  Questions  "  and  those  classed  as  "  Com- 
munications," to  be  discussed  "if  time  permits." 
No  doubt  the  latter  are,  on  the  whole,  of  less 
importance,  but  not  in  every  case.  The  great  bulk 
of  the  roads  of  the  world  are  provided  with  water- 
bound  crusts,  the  subject  of  a  "Communication." 
The  qualifications  of  engineers  and  surveyors  and  of 
their  staffs  is  a  subject  also  regarded  as  of  minor 
importance.  Wood  paynng,  on  the  other  hand, 
which  pi'esenfs  fewer  variations  and  fewer  difficulties 
in  its  use  than  almost  any  other  type  of  paving,  is 
the  subject  of  a  "  Question,"  as  is  the  matter  of  one 
detail  of  bridge  design,  the  kind  of  surfacing  to  be 
adopted  on  bridges  and  roadwaj'S  ;  and  the  services 
of  two  of  the  most  experienced  members  of  the 
congress  have  been  engaged  in  the  reporting  of 
these  two  subjects. 

There  is,  of  course,  enough  matter  in  the  smallest 
of  the  subjects  chosen  for  discussion  to  make  it 
worthy  of  careful  debate  for  a  period  much  exceed- 
ing that  which  can  be  allotted  to  it  at  a  congress  ; 
but  in  regard  to  the  limitations  of  time  and  of  speed 
in  discussion  it  is  a  pity  to  load  up  the  congress 
with  so  enormous  an  amount  of  material,  much  of 
which  is  only  of  secondary  importance.  It  detracts 
very  seriously  from  the  value  of  the  conclusions  to 
which  the  congress  finds  itself  finally  committed. 
On  the  other  side  of  the  question  it  may,  of  course, 
be  urged  that  the  opportunity  of  collecting  a  great 
mass  of  useful  data  and  opinions  must  not  be  lost, 
and  that  something  very  solid  in  the  nature  of  per- 
manent records  is  desirable  in  view  of  the  large 
aggregate  of  time  devoted  to  the  congress  by  the 
individuals  composing  it;  but  we  do  not  think  that 
this  consideration  should  altogether  outweigh  the 
advantages  of  the  concentration  of  the  energies  of 
the  members  upon  a  moderate  number  of  definite 
points  of  leading  importance. 


Municipal 

Electrical 

Association 

Convention. 


The  annual  convention  of  bhe 
[ncorporatedMunicipal  Electrical 
Association,  held  in  London,  ended 
on  Saturday  last  after  a  very 
successful  week.  There  was  a 
very  good  attendance,  and  the  meetings  and  excur- 
sions were  exceptionally  interesting,  though  the 
papers  submitted  for  discussion  were  few  and  on 
the  whole  below  the  average  in  merit.  The  open- 
ing address  was  written  by  the  late  president,  Air. 
C.  E.  C.  Shawfield,  who  has  recently  retired  from 
Hi,  posf  of  chief  electrical  engineer  to  the  Corpora- 
tion of  Wolverhampton  in  order  to  take  up  com- 
tnerciaJ  work,  and  has  thus  become  ineligible  to  act 
i  i  ident.  Mr.  J.  E.  Edgoome,  b  past-president 
of  the  Association,  was  appointed  by  the  council  to 
fill  the  office  pro  tern.,  and.  thanks  to  his  genial  pre- 
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sence  and  ready  eloquence,  a  better  chairman  could 
not  be  desired.  In  the  course  of  a  few  preliminary 
remarks,  Mr.  Edgcome  made 'a  timely  protest 
against  the  practice  of  some  municipalities  of  specify- 
ing an  age  limit  for  candidates  when  advertising 
vacant  appointments.  Obviously  experience  and 
age  go  hand  in  hand,  and  it  is  no  less  obvious  that 
a  council  can  always  exercise  their  discretion  with 
regard  to  age  when  making  the  final  selection  from 
the  candidates  interviewed. 

Mr.  Shawfield  in  his  address  referred  to  the 
illogical  disability  imposed  upon  municipal  supply 
authorities,  who,  though  invested  by  Parliament 
with  obligatory  powers  to  supply  electricity,  are  in 
most  cases  forbidden  to  supply  the  necessary 
apparatus  for  its  utilisation.  Some  municipalities 
have  obtained  full  powers  by  means  of  private  Acts, 
so  that  the  principle  lias  received  the  sanction  of 
Parliament  ;  but  in  this  respect  our  rulers  are  incon- 
sistent, for  they  often  withhold  the  powers  sought 
for.  The  Association  are  again  promoting  a  Bill 
which,  among  other  useful  provisions,  will  confer 
wiring  and  hiring  powers  upon  all  local  authorities 
supplying  electricity  ;  but,  owing  to  the  late  intro- 
duction of  the  Bill  and  the  opposition  of  the  elec- 
trical contractors,  it  is  highly  improbable  that  the 
Bill  will  get  through  this  session.  Another  point 
upon  which  Mr.  Shawfield  laid  emphasis  was  what 
he  regards  as  "  the  vicious  practice  of  rate  relief 
from  the  profits  of  electricity  undertakings,  a  view 
with  which  we  have  many  times  expressed  our 
agreement  Electricity  supply  nowadays  is  on  a  par 
with  water  supply  and  drainage — it  is  necessary  to 
the  welfare  of  the  community,  especially  in  indus- 
trial areas — and  therefore  it  should  be  given  at  the 
lowest  possible  price  and  not  regarded  as  a  source 
of  revenue.  Surplus  profits  should  first  be  applied 
to  the  establishment  of  an  adequate  reserve  for 
renewals  and  the  replacement  of  plant,  which  so 
rapidly  grows  obsolete  in  these  days  of  constant 
improvement  in  design  ;  any  fuither  surplus  should 
be  used  for  the  repayment  of  loans  and  reduction 
of  the  price  to  consumers. 

The  annual  report  of  the  council  showed  that  the 
association  was  in  a  satisfactory  financial  position, 
and  that  much  useful  work  had  been  accomplished 
during  the  jear.  A  feature  of  the  convention, 
though  not  strictly  part  of  the  official  proceedings, 
was  an  open  meeting  of  the  "  Point  Fives,''  a  society 
of  (at  present)  fifteen  members,  all  chief  engineers, 
whose  qualification  for  membership  is  the  adoption 
of  a  tariff  of  0'5d.  per  unit  for  purposes  other  than 
lighting.  This  society  was  only  formed  last  July, 
but  has  already  done  good  work  in  popularising  the 
use  of  electricity  for  heating  and  cooking. 


Reservoir 
Storage. 


The  difficulties  which  have  to 
be  faced  by  the  water  engineer  in 
coming  to  any  satisfactory  con- 
clusion as  to  the  proper  size  of  a  large  storage 
reservoir  are  very  great.  Questions  connected  with 
rainfall,  evaporation,  percolation,  run-off,  and 
geology  at  once  arise.  Neither  is  the  problem  com- 
pletely solved  after  accurate  gaugings  of  the  stream 
supplying  the  reservoir  have  been  made  during  a 
prolonged  period.  The  great  need  for  a  hydrological 
survey  of  this  country  has  been  frequently  urged, 
notably  by  the  Royal  Commission  on  Canals.  The 
Commissioners  found  their  work  much  impeded  by 
the  lack  of  information  as  to  the  flow  of  streams, 
and  it  is  generally  supposed  that  the  work  must 
wait  until  the  long-talked-of  Central  Authority  and 
Rivers  Board  capable  of  dealing  with  the  water- 
supply  question  as  a  whole  come  into  existence. 
But  the  water  engineer  is  not  only  faced  with  lack 
of  information  as  to  stream  flow  ;  with  the  exception 
of  certain  empirical  formula  such  as  Hawksley's 
he  is  left  to  his  own  resources  in  calculating  the 
capacity  of  a  storage  reservoir.  The  question  has 
yet  to  be  dealt  with  scientific-all}',  and  any  effort  to 
bring  new  light  on  to  this  very  difficult  and  important 
subject  is  therefoi*  welcome. 

At  the  recent  meeting  of  the  Institution  of  Water 


Engineers  the  question  of  reservoir  storage  in  rela- 
tion to  stream  flow  was  dealt  with  in  a  paper  by 
Mr.  William  J.  E.  Binnie  and  Dr.  Herbert  Lap- 
worth,  who  in  a  well-considered  argument  based 
upon  a  number  of  exact  records  certainly  carried 
the  knowledge  of  the  engineer  a  step  further.  The 
paper  in  the  first  place  shows  the  necessity  of 
obtaining  actual  gaugings  of  any  particular  stream 
before  any  sound  estimate  can  be  made  of  the 
reservoir  storage  required  to  impound  it.  Actual 
gaugings  of  streams  show  that  they  differ  widely  as 
to  the  yield  per  acre  of  their  drainage  area,  and  also 
with  regard  to  their  minimum  dry-weather  flow. 
which  bears  no  relation  to  the  rainfall,  a  fact  which 
is  too  obvious  to  need  further  comment.  This 
extreme  dry-weather  flow  is  an  essential  factor  in 
determining  the  capacity  of  a  reservoir  for  the 
reason  that  the  object  of  the  reservoir  is  to  store 
some  of  the  wet-weather  flow  so  as  to  be  able  to 
supply  throughout  the  year  a  quantity  of  water  in 
excess  of  the  minimum  stream  flow.  By  an  ingenious 
calculation  and  logical  reasoning  the  authors  show 
that  the  required  reservoir  storage  must  vary  as  the 
square  of  the  difference  between  the  required  yield 
and  the  extreme  dry-weather  flow.  There  appears 
to  be  no  flaw  in  this  reasoning,  and  the  conclusion 
is  of  considerable  value.  The  authors,  working  on 
data  obtained  from  the  Derwent  Valley,  Redmires, 
Thames,  Sudbury,  Croton,  and  Severn,  found  that 
the  quantity  supplied  and  the  minimum  dry-weather 
flow  were  clearly  connected  in  each  case,  and  that 
the  storage  capacity  of  the  reservoir  was  propor- 
tional to  the  square  of  the  difference  divided  by  the 
mean  run-off.  From  this  they  have  developed  an 
empirical  formula  which  is  given  tentatively  but 
which  may  be  of  great  use.  Whether  it  will  be 
found  to  be  merely  a  temporary  expedient  or 
applicable  to  all  cases  is  deserving  of  the  careful 
attention  of  water  engineers.  With  further  data 
upon  which  to  work  it  will  be  possible  to  prove  the 
accuracy  and  applicability  of  the  formula  and  to 
improve  or  modify  it.  The  authors  have  at  least 
provided  a  stepping-stone  which  wrill  be  of  con- 
siderable assistance,  and  have  directed  attention  to 
the  method  of  solving  one  of  the  most  important 
problems  of  engineering.  They  and  the  Institution  of 
Water  Engineers  are  to  be  congratulated  upon  the 
useful  results  of  the  investigations  recorded. 
*  #  * 

The  process  of  bringing  into 
The  L.C.C.  and  force  a  code  of  regulations  with 
"concrete  respect  to  the  construction  of 
buildings  wholly  or  partly  of  re- 
inforced concrete  appears  to  be  rather  a  lengthy 
one,  but  it  is  satisfactory  to  be  able  to  record  the 
completion  of  another  stage.  It  will  be  remem- 
bered that  by  the  London  County  Conncil  (General 
Powers)  Act,  1909,  that  authority  were  empowered 
to  make  regulations  subject  to  the  approval  of  the 
Local  Government  Board.  A  code  was  duly  drawn 
up,  and  now  after  prolonged  negotiations  with  the 
board  a  revised  draft  has  been  prepared  and  was 
submitted  to  the  council  at  their  meeting  on  Tues- 
day last.  The  alterations  which  have  been  made 
in  the  original  draft  are  somewhat  numerous,  but, 
as  the  Building  Acts  Committee  point  out  in  their 
report,  they  consist  chiefly  of  changes  in  form  only, 
though  in  some  instances  they  render  the  regula- 
tions somewhat  more  onerous  than  those  originally 
adopted  by  the  council.  Any  increase  in  the 
standard  of  stability  may  evoke  criticism,  but  as 
the  use  of  reinforced  concrete  in  building  work  is  a 
modern  development,  it  is  no  doubt  expedient  to 
accept  the  modifications  made  by  the  board  so  that 
the  regulations  may  speedily  come  into  force  and 
ensure  safety  in  the  employment  of  this  method  of 
construction.  If  during  the  next  few  years  expe- 
rience shows  that  the  regulations  may  with  advan- 
tage be  made  less  onerous  there  would  appear  to  be 
no  difficulty  in  modifying  them.  It  is  to  be  hoped 
that  the  remaining  formalities  may  be  got  through 
without  any  unnecessary  delay,  and  that  the  regu- 
lations will  come  into  operation  as  soon  as  possible. 
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Tar-Spraying  and  Tar-Macadam  in  Situ. 

By    THOMAS    AITKEN",    m.inst.c.e.,    Comity    Surveyor,    Cupar   Fife,    Scotland. 

(Conclusion.) 


[The  following  are  seme  observations  on  the  results  obtained  from  actual  experience  in  the  use  of  high 
pressure  tar-spraying  machines  in  surface  treating  macadamised  roads  and  in  making  tar- macadam 
"in  situ,"  with  some  remarks  on  kindred  matters.  This  paper  was  prepared  by  Mr.  Aitken  with  a  view  to 
its  being  submitted  to  the  International  Foads  Congress,  but  unfortunately  time  did  not  permit  of  its 
completion    early    enough    for  its    inclusion    with    the    other  communications.] 


Making  tar-macadam  in  situ  may  be  carried  out  by 
hand  labour  or  by  high-pressure  spraying  machines. 
The  great  difficulty  when  the  work  is  performed  by 
hand  grouting  arises  from  the  fact  that  it  is  practically 
impossible  to  obtain  uniform  results,  in  addition  to 
its  being  a  comparatively  expensive  method  of  pro- 
cedure. Another  factor  in  the  case  is,  when  using 
a  highly  bituminous  binder  in  a  very  hot  state,  the 
material  will  not  flow  to  the  bottom  of  metalling  spread 
to  the  usual  depth,  with  the  result  that  voids  are 
left  at  the  lower  part  of  the  coating,  making  very  un- 
satisfactory work.  Owing  to  this  difficulty  in  carry- 
ing out  the  work,  the  method  of  double  pitch  grout- 
ing has  been  adopted  to  try  if  possible  to  overcome 
this  inherent  difficulty  of  working  by  antiquated 
methods  of  application  which  necessarily  increases 
the  initial  cost  of  the  operations. 

The  use  of  tar-mixing  machines  and  tar-boilers  on 
the  roads,  especially  when  the  latter  are  narrow, 
causes  great  inconvenience  to  traffic;  the  process, 
however,  is  appreciated  in  certain  quarters. 

In  using  high-pressure  spraying  machines  for 
making  tar-macadam  in  situ  the  following  operations 
are  usually  adopted:  The  road,  previous  to  coating 
with  metal  in  the  usual  way,  is  repaired  in  a  super- 
ficial manner  to  make  the  surface  fairly  uniform, 
and  approaching  the  contour  which  the  new  surface 
is  intended  to  have  when  finished.  All  extraneous 
soft  binding  matter  should  be  removed  so  as  to  pre- 
sent a  clean,  hard  surface.  When  the  moisture  has 
dried  out  the  surface,  after  sweeping,  is  sprayed  with 
bituminous  tar  or  other  tar-compo,  and  J-in.  to  £-in. 
whin  or  similar  chippings  applied  so  as  to  waterproof 
the  old  surface,  and  form  a  key  on  which  the  new 
crust  is  to  be-  formed. 

GAUGE     OF     METALLING. 

The  metalling,  preferably  lj-in.  to  2-in.  gauge,  free 
from  extraneous  matter,  is  then  spread  to  the  desired 
depth— 3  in.  to  4  in.  generally— and  when  a  stretch  of 
•'Mi  yds.  to  50yds,  has  been  carried  out,  and  without 
being  rolled,  the  "tar-spraying  machine,"  with  the 
ing  nozzles  placed  at  an  angle,  commences  at 
outside  and  works  in  G-ft.  to  7-ft.  breadths  until  the 
surface  is  all  sprayed.  The  machine  is  then  reversed, 
and  the  spraying  is  carried  out  in  an  opposite  direc- 
tion. This  effectually  covers  all  the  road  stone  sur- 
faces, especially  in  the  lower  parts,  as,  being  left  in  a 
loose  state,  the  great  pressure  used  in  forcing  the 
binder  into  the  body  of  the  metal  coating  covers  all 
with  a  film  of  tar.  When  this  has  been  carried  out, 
l-in.  to  f-in.  chippings  are  sprinkled  over  the  surface 
and  lightly  rolled.  The  chippings  work  gradually 
down  into  the  metal  coating,  practically  filling,  along 
with  the  binder,  all  the  voids.  Should  any  depres- 
sions appear,  these  are  made  good  before  the  spraying 
machine  again  travels  over  the  portion  first  treated 
and  gives  two  other  applications  of  binder.  Chippings 
are  applied,  and  further  rolling  finishes  the  work, 
and,  if  necessary,  more  chippings  are  sprinkled  over 
the  surface.  This  generally  completes  the  operation, 
but  if  a  very  smooth  asphaltic-like  surface  is  desired 
an  extra  coating  of  binder  may  be  applied.  In  all 
1-25  to  1-50  gallons  per  square  yard  are  sprayed,  de- 
pending on  the  depth  of  the  metal  coating,  and  de- 
scription of  the  road  stone  used. 

Cone  principle  on  which  this  tar-sprayer 

works,  a  coi  -  maintained  ;   con- 

sequently a  uniform  application  of  binder  is  attained, 
and  in  SUfficienl   quantity  to  serve  the  purpo 
binder,  and   not   to  fill   large  open  voids  and   form,  in 
a  measure,  the  actual  road  itself.     A  reduced  number 
"'  turns  of  the  ma  suffice  in  applying  the 

quantity    of    binder,    or    the    quantity  'may    be 
iraried   by  simply  altering  the  outlel    level      and  so 
e    the    volume    of    the    atomised     material    per 
re  yard  at  each  turn. 

Foundation  can  be  treated  with  this  tar- 

sprayer,  especially  when  the  material  compo  ing  thi   ■ 


is  of  3-in.  to  4-in.  cubes,  the  joints  being  filled  up 
with  large-gauge  chippings. 

One  half  of  the  road  is  generally  carried  out  at  a 
time,  but  if  the  road  can  be  wholly  given  over  to  the 
operations  on  hand,  much  more  satisfactory  work  is 
attainable  and  considerable  time  saved,  which  tends 
to  promote  economy  in  initial  cost. 

The  writer  finds  from  experience  over  Scotland 
generally  that  when  tar-macadam  in  situ  is  carried 
but  as  described  the  results  are  uniformly  good  with 
few  exceptions,  which  will  be  explained  later  on. 

In  carrying  out  this  class  of  work,  especially  in 
the  earlier  stages,  some  curious  results  have  been 
experienced,  in  so  far  that  even  when  using  the  same 
road  material  and  binder  on  a  stretch  of  road  of  an 
apparently  uniform  nature  certain  small  portions  or 
patches  became  very  unsatisfactory  at  varying  periods 
after  construction.  These  defects  evidently  pointed 
to  bad  subsoil  drainage,  but,  as  it  turned  out,  it  was 
invariably  due  to  this  combined  with  the  presence  of 
clay  which  apparently  had  not  been  specially  treated 
when  the  road  was  originally  made. 

It  has  been  the  writer's  practice  when  making  new 
roads  to  separate  any  portion  or  even  pockets  or 
patches  of  clay  from  the  road  proper  by  laying  a  bed 
of  hard  engine  ashes  or  clinkers,  and,  in  some  cases, 
gritty  sand. 

It  is  well  known  what  bad  effects  a  clay  sub- 
soil improperly  drained  and  not  specially  treated  has 
in  the  maintenance  of  an  ordinary  macadam  road.  li 
is  doubly  so  with  tar-macadam,  as  when  the  sur- 
face breaks  up,  even  in  isolated  spots,  the  advent  of 
rain  permits  of  percolation,  and  the  moisture  spread- 
ing on  top  of  clay  with  no  possible  means  of  escape 
except  upwards  by  evaporation  increases  the  E.rea  of 
the  patches  originally  affected,  and  spreading  practi- 
cally ruins  the  whole  surface. 

The  few  exceptions  mentioned  previously  were 
brought  about  by  this  cause.  Roads  which  are  to  be 
made  of  tar-macadam,  no  matter  by  what  process, 
should  be  carefully  examined  by  making  trial  pits, 
and  the  nature  of  the  subsoil  recorded  as  a  guide  in 
carrying  out  the  subsequent  operations,  so  that  uni- 
form and  satisfactory  results  may  be  attained.  Tin? 
most  satisfactory  work  is  obtainable  when  the  forma- 
tion is  of  sand  or  gravel,  as  the  subsoil  drainage  under 
such  conditions  is  practically  perfect  and  cannot  be 
improved  upon. 

NATURE    OF    ROAD    STONE. 

The  character  of  the  road  stone  is  a  factor  in  making 
tar-macadam.  The  writer,  after  many  years'  experi- 
ence in  using  most  kinds  of  igneous  rocks,  considers 
that  the  material  which  has  a  rough  or  coarse  grain 
wdien  broken  into  road  metal  gives  the  best  results. 
This  roughness  gives  a  keying  power  and  holds,  along 
with  the  binder,  the  whole  coating  firmly  together.  It 
is  a  significant  fact  that  less  binder  may  be  used  and 
that  less  rolling  is  necessary,  or,  in  other  words,  more 
work  can  be  accomplished  in  the  same  time  by  using 
such  materials. 

Basalts,  dolerites  and  gabbro  generally,  if  the  con- 
stituent minerals  are  in  a  fresh  condition,  prove  satis- 
factory materials  for  tar-macadam,  and  along  with 
these  certain  granites.  Andesites,  on  the  other  hand, 
having  a  dense,  fine-grained  texture,  and  with  other 
similar  descriptions  of  stone,  are  not  so  good,  and 
generally  require  a  greater  amount  of  binder  to  ob- 
tain good  results.  Further,  should  rolling  opera- 
tions be  commenced  immediately  after  the  spray- 
ing is  finished,  the  individual  stones  slide  one 
upon  another,  and  it  is  difficult  to  keep  the 
road  in  proper  -section.  Under  these  circum- 
stances it  is  better  to  leave  the  tarred  section 
Eor  some  time  to  permit  of  the  binder  partially  set- 
ting before  rolling  is  commenced.  The  writer  has 
observed  roads  apparently  left  in  good  order  become 
somewhat  uneven  during  very  hot  weather,  and  this, 
undoubtedly,   has  been   brought  about  by   using  too 


Jim    27.   191S. 


AND    COUNTY    ENGINEER. 


979 


much  binder.  In  some  cases  this  1ms.  along  with  the 
use  of  road  stones  of  the  andesite  family,  prevented 
sufficient  frictional  resistance  to  maintain  the  road  in 
a  stable  condition. 

The  density  of  a  tar-macadam  road  is  of  value  up 
to  a  certain  point,  and  if  the  material  composing  it 
is  of  a  hard,  resisting  nature,  good  results  may  follow. 

In  this  connection  it  may  he  stated  that  for  county 
roads,  in  contrast  to  city  carriageways,  the  binder 
applied  is  acknowledged  as  such,  whereas  in  suburban 
and  city  roads  it  practically  becomes,  combined  with 
sand  or  other  small  material,  the  wearing  surface. 
The  cost  of  forming  such  a  paving  is  prohibitive  so 
far  as  county  work  is  concerned  unless  under  very 
exceptional  circumstances. 

The  proportion  of  aggregate  and  matrix  therefore 
forms  an  interesting  factor  in  construction,  initial 
cost  and  future  maintenance  entering  largely  into 
the  matter.  The  voids  in  a  coating  of  H-in.  to  2-in. 
metal  spread  loose  amount  to  practically  46  per  cent, 
and  when  consolidated  the  total  volume  will  he  re- 
duced, including,  say,  10  per  cent  of  chippings  and 
the  hinder  itself,  to  a  density  or  solidity  of  from  86 
to  90  per  cent,  the  difference  being  taken  up  by  air 
spaces. 

It  is  the  writer's  opinion  that  if  the  proportions  of 
aggregate  and  matrix  are  properly  adjusted  according 
to  location  and  traffic  conditions  the  tar-macadam 
crust  should,  providing  all  other  circumstances  are 
favourable,  form  a  roadway  capable  of  being  looked 
upon  as  a  foundation,  and  the  actual  wearing  surface 
may  be  renewed  from  time  to  time  by  the  application 
of  a  bituminous  material  of  recognised  quality,  such 
as  Trinidad  asphalt.  Therefore,  according  to  traffic 
conditions,  the  road  crust  never  need  be  renewed.  It 
is  understood  this  is  possible  providing  the  founda- 
tions do  not  give  way,  and  that  the  subsoil  drainage 
is  kept  in  perfect  working  order — a  matter,  however, 
which  requires  constant  examination  and  careful 
supervision. 

SPECIFIC     GRAVITY    OF    ROAD     STONES. 

In  comparing  the  cost  of  tar-macadam  in  different 
centres  the  fact  that  the  specific  gravity  of  the  stone 
is  seldom  mentioned  when  the  amount  of  hinder  is 
stated  at  so  much  per  ton  of  material  applied  is  very 
misleading.  This  point  should  be  very  carefully  kept 
in  view  when  figuring  out  detailed  particulars,  as  the 
following  instances  will  show.  In  the  county  under 
the  writer's  jurisdiction  the  specific  gravity  of  road 
Stones  varies  from  249  to  2-99.  the  former  being  a 
felsite  and  the  latter  an  ophitic  dolerite.  The  re- 
spective covering  power  per  ton  of  these  two  materials 
varies  considerably,  as  in  the  former  1  cub.  yd.= 
20-61  cwt. ;  therefore,  1  ton  will  only  cover  7-37  sq.  yds. 
As  the  covering  power  of  I  cub.  yd.  of  metalling  at 
any  given  depth  is  the  same  under  any  circumstances, 
it  follows  that,  in  the  case  of  a  stone  having  a  lighter 
specific  gravity,  the  amount  of  binder  per  square  yard 
would  be,  for  a  coating  4  in.  in  depth,  1'26  gallons,  and 
in  the  case  of  the  heavier  stone  1-50  gallons  per  square 
yard— quite  a  significant  difference  when  large  area- 
are  under  consideration.  In  addition  to  the  specific 
gravity  being  given,  it  is  also  desirable  to  state  the 
amount  of  binder  used  per  square  yard  for  a  given 
depth  of  metalling  when  spread  loose,  or  if  consoli- 
dated the  gauge  of  the  material  used  in  the  coating, 
as  consolidation  varies  to  an  appreciable  extent  in 
coatings  composed  of  different  gauges  of  stones. 
Statements  as  to  cost  would  then  have  some  compara- 
tive value,  and  this  would  save  considerable  trouble 
in  investigating  work  carried  out  in  various  centres 
throughout  the  country. 

The  price  of  making  tar  macadam,  apart  from  the 
cost  of  metal,  spreading  and  rolling  by  the  pneumatic 
tar-sprayer,  varies  somewhat  in  different  localities  ac- 
cording to  the  gauge  of  metalling  used,  the  quantity 
available  for  spreading  and  consolidation  each  day, 
.and  the  distance  from  which  the  bituminous  binder 
is  conveyed.  Tank  wagons  are  employed  for  railway 
transit,  and  these  are  provided  with  numerous  steam 
heating  coils  for  liquefying  the  material  sufficiently 
to  enable  it  being  pumped  into  the  tanks  of  tar-spray- 
ing machines.  This  arrangement  saves  time,  and 
therefore  economy  is  promoted  in  so  far  that  the 
machine  is  at  actual  work  spraying  a  longer  propor- 
tion of  time  compared  with  the  time  occupied  in  load- 
ing. When  the  binder  is  in  easy  pumping  condition 
the  tar-sprayer  tank  of  800  gallons  capacity  can  be 
filled  in  from  twenty  minutes  to  half  an  hour. 

The  price  of  the  binder  per  gallon  varies  from  4d. 
to  6d.  for  ordinary  county  work,  and  to  Is.  for  the 
heavier  and  more  highly  classed  compositions.  At 
the  former  price  the  cost,  allowing  1-25  gallons  per 


square  yard,  including  heating,  haulage  and  applica- 
tion, runs  about  9d.  per  square  yard  for  a  3\-in.  metal 
coating,  consolidated  to  3  in.  The  inclusive  price. 
when.'  the  metalling  and  chippings  cost  5s.  per  ton, 
is  approximately  1775d.  per  square  yard.  Where  the 
metalling  is  more  expensive,  say  7s.  per  ton  delivered, 
the  inclusive  cost  runs  approximately  to  2423d.  per 
square  yard.  These  prices  are  for  about  60  tons  per 
day,  but  when  100  to  120  tons  can  lie  provided  the  price 
per  square  yard  for  the  binder  and  application  is 
considerably  less.  In  good  weather  and  under  favour- 
able conditions  Aitken's  patent  pneumatic  tar-sprayer 
can  treat  without  difficulty  100  tons  of  metal  per  day, 
and  at  the  same  time  haul  the  necessary  binder  to  the 
work  from  a  railway  depot  within  reasonable  distance. 

The  cost  per  square  yard  at  Is.  per  gallon  for  the 
binder,  under  the  conditions  above  mentioned,  ex- 
clusive of  metalling,  would  be  from  Is.  8d.  to  2s.  per 
square  yard;  the  heating  of  the  more  highly  asphaltic 
compositions  requiring  longer  time  to  liquefy  for  the 
proper  application  of  these  to  the  metal  coating. 

Tar-macadam  carried  out  with  ordinary  bituminous 
tar  and  such-like  compositions  requires  the  wearing  sur- 
face renewed  every  two  to  four  years,  according  to  the 
amount  of  traffic  and  the  nature  of  the  metalling  em- 
ployed when  carrying  out  the  work.  In  such  opera- 
tions coarse-grained  stones  will  proportionately  re- 
quire to  be  treated  every  two  to  four  years  compared 
to  one  and  two  years  when  fine-grained  stones  are 
used. 

The  method  of  renewing  such  surfaces  is  very  easily 
accomplished.  First  of  all,  should  there  be  any  serious 
depressions,  these  must  be  repaired  by  applying  a  suit- 
able oil  and  filling  in  the  pothole  with  a  small  quan- 
tity of  bituminous  tar,  and  level  up  with  f-in.  chip- 
pings. When  these  patches  have  set  properly  the 
whole  surface  must  be  thoroughly  swept  and  then 
sprayed  with  a  good  coat  of  suitable  binder,  4-in.  to 
J-in.  clean  chippings  being  spread  over  the  whole 
area  treated  and  then  rolled.  A  more  effective  method 
of  performing  this  operation,  especially  jf  the  weather 
is  not  very  hot,  is  to  spray  a  small  quantity  of  oil 
on  the  surface  and  allow  it  time  to  soften  or  revivify 
the  old  binder  material,  and  then  apply  a  good  coat- 
ing of  the  bituminous  or  other  suitable  composition, 
apply  the  chippings  and  roll  solid.  These  operations, 
as  already  mentioned,  require  to  be  carried  out  periodi- 
cally, and  by  so  doing  the  original  tar-macadam  road 
is  effectively  renewed  for  traffic  at  a  comparatively 
cheap  rate  compared  with  reconstructing  the  whole 
road  crust  should  it  be  allowed  to  get  so  far  out  of 
condition  that  such  measures  become  necessary.  Tar- 
macadam  carried  out  as  described  in  the  preceding 
pages  presents  a  smooth,  uniform  surface,  which  is 
waterproof  and  slightly  resilient,  very  important  fac- 
tors in  modern  road  construction. 

EXPERIMENTAL    WORK    AT     STDCUP. 

With  a  view  to  test  the  various  road  binders  in 
general  use  on  an  admittedly  heavily  trafficked  toad 
the  Imperial  Road  Board  (Great  Britain  and  Ireland), 
in  conjunction  with  the  Kent  County  Council,  insti- 
tuted trials  at  Sidcup  in  1911.  Reasons  are  given  in 
the  pamphlet  issued  in  1911  why  the  trials  should 
take  place  there,  heavy  traffic  being  a  leading  factor 
in  the  selection.  The  scheme  framed  was  intended 
to  secure  for  all  invited  competitors  equal  condition- 
under  normal  service  conditions. 

It  may  be  observed  that  the  subsoil  varies  from 
flint  gravel  to  clay.  No  indication  is  given  on  the  plan 
issued  if  the  portions  of  the  road  situated  on  the  clay 
subsoil  were  treated  to  separate  the  roadway  proper 
from  the  subsoil,  and  it  may  be  assumed  that  no  such 
protective  work  was  carried  out  then  or  even  pre- 
viously. Under  such  circumstances  one  would  natur- 
ally suppose  that  there  will  be  weak  spots  in  some  of 
these  trial  sections,  which  must  adversely  affect  even 
the  best  materials  used  as  the  binding  agent. 

Another  matter  calls  for  attention — namely,  the 
volume  of  traffic,  which  in  the  First  Edition  of  Pamphlet 
is  stated  to  be  14-7  tons  per  yard  of  width  per  hour  on 
an  average.  The  width  of  this  road,  however,  varies 
from  18ft.  to  26ft.,  and  in  this  respect  many  sections 
will  be  withstanding  a  much  greater  traffic  weight 
than  the  average  given,  while  other  sections  will  be 
carrying  considerably  less.  The  actual  weight  borne 
by  the  portions  of  the  road  with  a  widtli  of  18  ft.  is 
approximately  18'66  tons,  and  on  the  26-ft.  section 
12  93  tons  per  yard  width  per  hour,  a  difference  suffi- 
ciently great  to  account  for  very  variable  results  in  the 
amount  of  wear  in  a  given  period  on  one  section  com- 
pared with  another. 

The  actual  wear  by  measurement  of  the  various  trial 
sections  gives  a  vague  idea  of  the  real  facts  of  the  case. 
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It  is  surprising  how  a  rigid  pavement  such  as  "Durax" 
should  have  worn  down  by  -Jin.  in  twelve  months 
compared  with  some  tar-macadam  sections  with  the 
amount  of  wear  against  them  of  practically  nil.  The 
method  adopted  in  measuring  the  wear  appears  quite 
satisfactory  providing  the  recording  apparatus  was 
properly  calibrated. 

The  reason  may  be  found,  so  far  as"  Durax"  is 
concerned,  in  the  nature  of  the  subsoil  existing  at  the 
particular  points  where  these  measurements  were 
taken.  On  the  other  hand  the  wear  r^vorded  on  many 
of  the  tar-macadam  sections  was  measured  before  and 
after  these  portions  had  been  re-surface  sprayed  and 
chipped  or  generally  repaired  as  a  "  renewal  coating." 
This  may  have  been  absolutely  necessary  in  many 
cases  on  account  of  the  abnormal  wear  on  some  sec- 
tions, so  as  to  keep  the  road  crust  in  proper  repair, 
but,  on  the  other  hand,  the  small  amount  of  wear, 
comparatively  speaking,  on  these  sections  affords  a 
fitting  comment  on  the  judicious  measures  adopted 
by  some  of  the  contracting  parties  in  view  of  the  test- 
ing which  would  take  place  per  Road  Board's  Speci- 
fication shortly  after  the  renovation  of  the  surface 
was  carried  out.  No  doubt  the  periodical  measure- 
ments of  these  trial  sections  would  show  some  peculiar 
diversities  in  regard  to  wear,  and  if  these  particulars 
were  furnished  a  better  knowledge  of  the  wearing 
quality  of  the  various  materials  used  would  be  avail- 
able, which  would  be  of  some  actual  service. 

A  visit  to  Sidcup  clearly  indicates  that  many  inferior 
descriptions  of  material  have  been  admitted  con- 
sidering the  abnormal  density  of  traffic  and  other  cir- 
cumstances. Probably  some  of  these  which  have 
failed  at  Sidcup  would  be  quite  suitable  at  other 
centres,  the  cost  being  considered,  and  this  brings  one 
to  the  conclusion  that  what  is  wanted  are  trials  on 
ordinary  county  roads  with  an  average  volume  of 
traffic  of  from,  approximately,  2  to  6  and  6  to  10  tons 
per  yard  width  per  hour.  The  writer  has,  on  many 
occasions,  expressed  the  opinion  that  compositions  or 
binders  of  varying  degrees  of  quality  should  be  adopted 
or  otherwise  standardised  to  suit  different  classes  of 
traffic,  climatic  and  atmospheric  conditions. 

It  is  quite  apparent  similar  trial  sections  to  those 
carried  out  at  Sidcup  must  be  instituted  in  various 
parts  of  the  country  where  the  weather  conditions  are 
somewhat  different  than  in  the  county  of  Kent.  The 
changeable  nature  of  the  weather  in  Scotland,  while 
the  traffic  density  is  much  less  than  on  the  Sidcup 
road,  makes  it  necessary  to  meet  this,  and  also  the 
severe  and  sometimes  prolonged  duration  of  frosts 
experienced.  These  are  all  factors  to  be  considered 
in  determining  the  proper  description  of  binder  to 
use,  and  which  can  be  supplied  at  a  reasonable 
price. 

The  situation  of  the  road  at  Sidcup  is  very  variable 
in  regard  to  being  brought  under  the  beneficial  in- 
fluence of  the  sun  and  drying  winds.  The  sectiois 
best  situated  in  this  respect  are  1  to  6  and  15  to  16, 
and,  in  a  lesser  degree,  6  to  11  and  17.  From  17  on  to 
23  the  conditions  are  not  at  all  favourable  in  a  com- 
parative sense,  22  and  23  being  decidedly  the  worst 
in  this  respect,  buildings  being  on  either  side,  with 
only  the  footpaths  intervening.  On  many  portions 
of  this  road  kerbing  exists  on  one  or  either  side, 
which  is  a  distinct  advantage,  and  assists  in  the  re- 
taining of  tar-macadam  in  its  position,  preventing 
lateral  displacement,  more  especially  if  the  camber  is 
pronounced.  The  latter  condition  is  a  weakness  in 
tar-macadam  construction,  and  can  only  be  avoided 
by  having  good  resisting  shoulders  and  a  diminished 
contour  compared  with  ordinary  macadam. 

In  these  trials  there  are  a  few  sections  which  may 
be  expected  to  come  through  successfully,  and  cer- 
tainly there  are  two  of  these  sections  which,  from  their 
present  appearance,  appeal  to  one  as  being  the  most 
suitable  paving  in  regard  to  withstanding  the  volume 
of  traffic  on  this  road  successfully. 

The  question,  however,  arises,  Can  such  expensive 
binders  be  employed  generally  ?  For  certain  city  and 
ban  road?,  no  doubt,  these  are  admirable,  but 
for  county  roads  in  general,  carrving  withal  a  con- 
siderable volume  of  traffic,  a  less  expensive  and,  at  the 
same  time  efficient,  roadway  can  be  constructed  to 
satisfy  the  financial  position  of  most  county  councils. 

No  doubt  proprietary  binders,  in  many  instances 
have  given  splendid  results  when  the  conditions  were 
favourable  and  the  quality  of  the  binder  delivered 
was  of  uniform  consistency. 

The  pavement  now  laid  on  the  Thames  Embankment 
may  be  said  to  satisfy  all  necessary  requirements  of 
general  traffic-No.  23  at  Sidcup-and  some  of  those 
at  *ulnam  are  samples  of  practically  city  roadways 


carried  out  with  the  same  material.  The  Trinidad 
paving  on  the  Thames  Embankment  has  proved  to  be 
extremely  good,  and  the  only  one  which  has  with- 
stood the  heavy  vehicular  traffic  on  this  thoroughfare 
successfully. 

Mr.  Marriot,  who  pioneered  this  method  of  con- 
struction in  Scotland  many  years  ago,  is  to  be  con- 
gratulated in  his  signal  success  on  the  Thames  Em- 
bankment and  at  Fulham,  &c. 

The  writer  has  seen  many  excellent  roads  in  the 
United  States  made  with  a  bituminous  binder,  and  of 
these  States  the  following  may  be  mentioned :  New 
York,  Maryland  and  Massachusetts.  The  writer's 
inspection,  though  limited,  showed  that  the  roads  in 
Maryland  were  being  carried  out  on  good  principles, 
and  the  bituminous  work  was  of  a  high  order.  Various 
methods  seemed  to  be  adopted  in  Massachusetts,  with 
varying  results  and  not  a  few  failures.  It  is  a  sig- 
nificant fact  that  in  a  new  country  such  as  the  U.S.A.. 
in  so  far  as  road  construction  is  concerned,  the  road 
engineers  there  are  in  a  favourable  position  to  make 
excellent  roads  if  proper  principles  are  adopted,  as 
these  are  being  made  from  the  foundation  compared 
with  practically  only  resurfacing  the  roads  in  Great 
Britain  and  Ireland  and  in  Continental  countries. 


Note. — In  regard  to  these  patent  pneumatic  (gold 
medal)  spraying  machines,  it  is  considered  neces- 
sary to  put  on  record  the  following  facts.  In  the  year 
1892  the  writer  commenced  experimenting  with  tar  on 
roads,  and  in  1895  made  an  experimental  machine 
for  spraying  to  supersede  the  slow  manual  process  of 
carrying  out  the  work.  This  machine  had  the  air 
and  tar  in  one  contained  tank,  but  when  working 
the  diminishing  pressure  between  start  and  finish  did 
not  satisfy  practical  requirements.  Further  experi- 
ments were  carried  out,  and  a  patent  was  applied  for 
in  1904,  the  main  feature  in  which,  apart  from  forcing 
the  tar  into  the  voids  of  the  road  material,  was  an 
intermediate  air  receiver  which  entirely  eliminated 
the  previous  defects.  In  its  present  form  the  machine 
applies  tar  or  bitumen  in  a  uniform  manner  and  at 
a  constant  pressure  throughout  a  day's  work  when 
surface  spraying  or  making  tar-macadam  in  situ — all 
important  matters  in  present-day  road  construction. 
To  be  explicit,  it  may  be  mentioned  what  a  tar-spraying 
machine  really  is,  and  so  avoid  much  confusion.  It 
is  a  machine  using  high-pressure  (150-250  lb.  per  square 
inch)  in  forcing  the  tar  or  the  viscous  liquids  in  a 
highly  diffused  or  atomised  state  into  the  crust  of  a 
road,  and  on  to  and  around  the  stones  comprising  a 
4-in.  coat  of  metalling  in  forming  tar-macadam  in  situ, 
and  without  unduly  heating  the  binder  to  be  applied. 

Since  the  writer's  patent  tar-sprayer  was  introduced 
many  imitations  have  naturally  followed,  which 
have  been  produced  by  the  commercial  man  who  saw 
business  ahead,  but  had  no  technical  knowledge  of 
actual  requirements.  Consequently  many  impractical 
and  crude  machines  are  on  the  market,  and,  generally 
speaking,  these  will  serve  only  for  a  season  or  two, 
and  are  for  the  most  part  an  expensive  investment. 


London  Tramways  and  Motor-Omnibus  Competition. 

— The  Highways  Committee  of  the  London  County 
Council,  in  their  annual  report  on  the  working  of 
the  tramways,  record  a  falling  off  in  the  gross  traffic 
receipts  compared  with  the  previous  year.  They 
point  out  that  the  council  has  seriously  to  reckon, 
in  its  efforts  to  maintain  the  tramway  undertaking 
on  a  sound  financial  basis,  with  the  great  increase 
in  the   motor-omnibus  competition. 

Decimal    Acreage   Tables We    have    received    the 

following  communications  with  reference  to  the  note 
on  p.  956  of  last  week's  issue  inviting  readers  to 
suggest  a  suitable  book  of  decimal  acreage  tables  as 
used  by  surveyors,  giving  details  from  1  to  1.000 
acres,  and  reducing  acres,  roods,  poles,  &c,  into 
acres  and  decimals  of  acres:  "Winzar's  'Instanter 
Decimal  Tables,'  published  by  Messrs.  Simpkin, 
Marshall,  Hamilton,  Kent  &  Co.,  Limited,  at  Is.  6d. 
nett,  contain  a  table  of  roods  and  perches  in  deci- 
mals of  an  acre.  I  think  this  table  will  be  what  your 
querist  requires." — [Win.  .1.  Kay,  assistant  surveyor, 
Ulverston.  "'Ready  Reckoner  for  Land,'  by  Annan 
&  Norris — Weale's  Rudimentary  Series,  would  be  a 
very  useful  book  for  the  correspondent  desiring 
acreage  tables.  The  price  is  only  2s." — J.  W. 
Thomas,  Gwyrfai  Council  Offices,  Carnarvon.  We 
are  greatly  obliged  to  our  correspondents  for  their 
kind  assistance  in  the  matter. 
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Institution  of  Water  Engineers. 

SUMMER   GENERAL  MEETING  AT  WAKEFIELD.      3.) 


i  in  the  second  day  of  the  recent  summer  meeting 
Of  the  Institution  of  Water  Engineers  at  Wakefield 
the  following  paper  came  up  for  discussion:— 

RESEEVOIE   STORAGE  IN  RELATION  TO 

STREAM  FLOW. 

By   William   J.   E.   Binnie,   b.a.(cantab),   f.g.s., 

m.inst.c.e.,   and   Herbert  Lapworth, 

D.SC,    M.INST.C.E.,    F.G.S. 

The  question  of  the  amount  of  reservoir  storage 
required  to  equalise  the  fluctuations  in  the  run-off 
from  any  drainage  area  is  one  that  has  not  received 
the  attention  it  deserves.  This  has  been  very  largely 
due  to  the  fact  that  in  arriving  at  an  estimate  of  the 
required  storage  capacity,  gaugings  of  the  actual 
stream  to  be  impounded  are  seldom  available,  and 
engineers  have  generally  had  no  alternative  but  to 
estimate,  or  guess,  the  run-off  from  the  average  rain- 
fall as  measured   by  rain  gauges.     The  authors  have 


Dr.  H.  Lapworth,  m.inst.c.e.,  f.g.s, 

[From  Photo  ly  Maul  J- Fox,  London,  II". 

[Dr.  Lapworth  was  a  pupil  of  the  late  Mr.  James  Mansergh,  f.r.s., 
past-president  of  the  Institution  of  ( ivil  Engineers,  was  assistant 
resident  engineer  on  the  Pen-y-Gareg  Dam  and  Aqueduct  of  the  Bir- 
iningham  Water  Supply  (Welsh  Scheme),  from  1S94-9,  and  resident 
engineer  en  the  Upper  Neuadd  Dam,  Meitfnr  Tydfil  Waterworks, 
under  the  late  Mr.  G.  P.  Deacon,  m.inst.c.e.,  from  1899-1901.  From 
1901-10  he  was  assistant  engineer  on  the  Derwent  Valley  Water 
Scheme,  under  Mr.  Edward  Sandemau,  m.inst.c.k.,  past-president  of 
the  Institution  of  Water  Engineers,  being  eugaged  on  surveys  and 
desigr  s,  and  ultimately  as  resident  engineer  on  the  Bamford  Piltersand 
Aqueduct.  He  has  been  engaged  in  private  practice  at  Westminster 
as  consulting  engineer  since  1910.  He  quickly  realised  nihis  early  days 
on  public  works  the  profound  importance  of  practical  geology  in  ieia- 
tion  to  engineering  construction,  and  has  moie  or  less  t-pacialised  in 
this  subject.  Dr.  Lapworth  acted  as  geological  adviser  to  the  Derwent 
Valley  Water  Board  durin?  the  construction  of  the  works,  carrying  out 
extensive  geological  investigations  in  coLnection  with  the  trenches  of 
the  Derwent  and  Howden  dams,  the  opening  out  of  quarries,  and  so 
forth.  A  contributor  to  engineering  and  geological  hteiature,  he  is  a 
"  Telford"  and  "  James  Forrest"  medallist  of  the  Institution  of  Civil 
Engineers,  the  recipient  of  the  "Murchison"  award  of  the  Geological 
Society  and  the  "President's  Premium"  of  the  Institution  of  Water 
Engineers.  He  is  a  membar  of  the  council  of  the  Geological  Society, 
and  an  occasional  examiner  to  the  Institution  of  Civil  Engineers  and 
the  Institution  of  Municipal  Engineers.  In  addition  to  his  private 
practice  he  is  Lecturer  iu  "  Engineering  Geology  "  at  the  Imperial 
College  of  Science  and  Technology.] 

brought  forward  this  paper  in  order  to  show  the 
necessity  of  obtaining  actual  gaugings  of  the  par- 
ticular stream  to  be  impounded  before  any  really 
sound  estimate  of  reservoir  storage  can  be  made. 

Tlie.    Hawhsley    Formula. — The    first    engineer    who 
appears  to  have  attempted  to  arrive  at  a  solution  of 
the  problem  was  the  late  Mr.  Thomas  Hawksley,  who 
devised  the  following  empirical  formula:  — 
1000 
N3  = 
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where  Ns  represents  the  number  of  days'  storage  and 
R3  the  mean  annual  rainfall  of  the  three  driest  con- 
secutive years.  There  is  no  doubt  that,  empirical 
though  it  may  appear  to  be,  this  formula  holds  very 
well    for    many    drainage    areas,     and    has   been    of 


immense  service  to  waterworks  engineers.  The 
formula  assumes  that  the  entire  average  flow  of  the 
stream  during  the  three  driest  consecutive  years  is 
to  be  abstracted.  A  little  consideration  will  show, 
however,  that  when  only  a  portion  of  the  average 
flow  during  that  period  is  required  the  number  of 
days'  storage  of  the  required  supply  must  be  less 
than  when  the  full  yield  for  the  three-dry-year  period 
is  utilised;  for,  to  take  an  extreme  case,  if  the 
amount  to  be  abstracted  for  supply  were  only  equal 
to  the  extreme  dry-weather  flow  of  the  stream,  no 
storage  would  be  required.  The  formula  does  not, 
therefore,  help  very  much  in  those  cases  where  it 
is  intended  only  to  abstract  a  portion  of  the  mean 
flow  during  the  three  driest  consecutive  years,  and 
it  also  takes  no  account  of  the  losses  due  to  evapora- 
tion, which  we  shall  show  must  have  considerable 
influence  upon  the  amount  of  storage. 

The   Middleton   Formula.— Another    formula    devised 
by  Mr.  R.  E.  Middleton  is—  500 

X,  =  , 
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In  this  case  r.  is  the  average  annual  run-off  during 
the  three  driest  consecutive  years.  This  formula 
takes  the  evaporation  into  account,  and  is  therefore 
more    rational   than   the   older  rule. 

The  Deacon  Diagram.— The  most  important  addition 
to  our  knowledge  of  this  subject  was  published  by 
the  late  Dr.  G.  F.  Deacon  in  his  article  on  "  Water 
Supply"  in  the  "  Encyclopaedia  Britannica."  It  is 
to  lie  regretted  that  this  valuable  contribution  is  so 
Little  known  to  water  engineers;  probably  it  is 
because  they  would  hardly  be  likely  to  refer  to  an 
encyclopaedia  for  fresh  light  on  this  particular 
subject. 

Dr.  Deacon  took  the  actual  measured  run-off  from 
a  particular  drainage  area  during  the  year  of  most 
unfavourable  distribution  of  flow,  and  plotted  the 
figures  so  as  to  form  a  cumulative  diagram,  from 
which  the  necessary  storage  capacity  of  the  reser- 
voir was  determined  in  the  usual  manner  for  any 
desired  supply.  This  diagram  was  then  extended 
so  as  to  cover  from  two  up  to  six  consecutive  dry- 
years  on  the  assumption  that  the  extremely  un- 
favourable distribution  of  annual  rainfall  was  re- 
peated in  each  year,  taking  into  account,  however, 
that  whereas  the  mean  rainfall  of  the  driest  year 
would  be  only  63  per  cent  of  the  average  rainfall, 
the  mean  of  the  two  consecutive  driest  years  would 
be  75  per  cent  of  the  average,  and  therefore  the 
second  year  in  the  series  would  have  a  rainfall  of 
87  per  cent  of  the  average.  The  actual  gaugings 
taken  in  the  one  dry  year  were  therefore  propor- 
tionately increased  for  the  second  year,  and  by  a 
similar  method  a  cumulative  diagram  extending  over 
three,  four,  five  and  six  consecutive  dry  years  was 
worked  out.  The  results  obtained  in  this  manner 
are  plotted  on  a  diagram  which  gives  curves  showing 
the  yield  of  the  reservoir  in  relation  to  its  storage 
capacity  lot  any  mean  annual  rainfall  between  30  in. 
and  100  in.,  and  also  the  number  of  consecutive  dry 
years   which   that   reservoir   would  equalise. 

It  is  not  clear  from  Dr.  Deacon's  article  how  the 
storage  has  been  arrived  at  for  drainage  areas  on 
which  the  mean  annual  rainfall  differed  from  that 
contributing  to  the  stream  which  was  actually 
gauged,  but  the  authors  believe  that  the  figures 
actually  ascertained  for  this  particular  stream  were 
increased  or  decreased  in  the  same  proportion  as  the 
annual  rainfall.  As  far  as  the  authors  are  aware, 
this  was  the  first  attempt  to  solve  the  problem  so 
completely  as  to  show  the  necessary  storage  for  any 
proportion  of  the  average  run-off.  The  weakne-.-  in 
this  diagram  is,  the  authors  believe,  the  assumption 
that  results  arrived  at  from  the  gauging  of  one  par- 
ticular stream  could  be  made  applicable  to  all  cases. 
The  assumption  also  that  the  annual  distribution  of 
rainfall  would  be  similar  in  consecutive  years  and 
for  wide  variations  of  annual  rainfall  can  hardly  be 
correct,  and  there  is  little  doubt  that  the  amount  of 
storage  obtained  by  using  this  diagram  would  be  in 
excess  of  what  is  actually  required  in  many  cases. 

THEORETICAL     CONSIDERATIONS. 

Actual  gaugings  of  various  streams  show   that  thc\ 

differ   widely   from    me   another,   not  only    with    icier- 
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o  the  yield  per  acre  of  drainage  area  (which 
will  depend,  of  course,  on  the  rainfall  and  evapora- 
tion), but  also  with  regard  to  the  extreme  dry- 
weather  flow.  This  extreme  dry-weather  flow  bears 
no  relation  to  the  rainfall,  and  may  he  very  much 
lower  on  streams  having  a  high  rainfall  than  on 
streams  with  a  low  rainfall.  Now,  a  little  considera- 
tion will  show  that  an  essential  factor  in  determin- 
ing the  necessary  stoiage  capacity  of  a  reservoir  is 
the  extreme  dry-weather  flow. 


R 

i Nj __h ;£ 

--      - — js^         ]-         -yi"- 


Fig.  1. 

Assume  that  the  average  flow  of  any  stream  in 
any  one  year  is  represented  by  a  horizontal  line  AE 
(see  Fig.  1),  and  that  the  seasonal  variations  in  the 
flow  are  such  that  they  may  he  represented  by  two 
triangles  ABC  and  CDE,  one  above  and  one  below 
this  line,  on  a  diagram  whose  length  represent-  one 
year,  and  on  which  variations  in  stream  flow  and 
water  abstracted  for  supply  are  represented  by 
vertical  ordinates.  Since  AE  is  the  average  flow, 
the  area  of  the  triangle  A  B  C  is  equal  to  that  of  the 
triangle  CDE,  the  apex  B  of  the  triangle  ABC  re- 
presenting the  maximum  flow,  and  the  apex  D  of  the 
triangle  CDE  representing  the  extreme  dry-weather 
flow.  Draw  a  horizontal  line  F  G  to  represent  the 
desired    abstraction    from    the    stream.        Then    the 

sessary  storage  to  give  the  supply  represented  by 

the  distance  of  the  horizontal  line  F  G  from  the  base 
of  the  triangle  would  be  represented  by  the  triangle— 


r  dg 


and  F  G 


¥  G 


(1) 


CE 


L  D 


H  D 


Substituting   for  F   G   in  equation  (1)  the  expression 

i'ii    the  necessary  storage  becomes — 
C  E   x   L  D2 
2  E  D 
LD   represents   the   difference   between    the    required 

C  E 
yield  and  the  extreme  dry-weather  flow,  and  2  \±  r>   is 

a  constant  for  this  particular  stream  in  this  particular 
•..•.II . 

The  required  reservoir  storage  should  therefore 
vary  as  the  square  of  the  difference  between  the  re- 
quired J  eld  and  the  extreme  dry-weather  flow.  This 
we  And  to  be  approximately  true  in  the  examples 
given  later. 

DATA    USED    IN    INVESTIGATIONS. 

The  data  used  in  the  following  investigations  are 
Bhown  in  seven  tallies  at  the  end  of  the  paper.  Two 
of  these— namely,  the  Derwent  Valley  and  Talla 
storages — may  be  open  to  criticism,  hence  the 
methods  by  which  the  tables  are  prepared  are  given 
in  each  case.  The  other  tables  were  calculated  from 
actual  gaugings  over  the  driest  periods  of  the  last 
thirty  years.  The  authors  are  of  the  opinion,  how- 
ever, that  the  percentage  of  error  where 
were  male  cannot  be  large.  Time  has  not  allowed 
them  to  deal  with  other  examples  than  those  shown 
in  the  tables,  but  these  represent  the  most  importanl 
and  accurate  of  the  ri ver-gaugings  yet  published  ill 
country  and  the  United  States  of  America.  Tho.\ 
cover  a  range  extending  from  a  previous  watershed 
with  a  rainfall  of  less  than  30  in.  and  a  run-off  of 
only  Pi  in.,  to  an  impervious  watershed  with  a  rain- 
fall of  over  (it)  in.  and  a  run-off  of  55in.  The  result 
of  the  in  on   -hows  that,  so   Ear  a-,  tie'  data 

given  are  concerned,  there  is  a  definite  relation 
between  the  storage  required,  the  mean  run-off,  and 
the  extreme   dry-weather   flow. 


The  Derwent  Valley*— The  records  extend,  over  a 
period  of  seven  years  from  1906  to  1912  inclusive. 
Both  the  rain  and  river  gauging  were  carried  out  with 
great  accuracy.  The  average  rainfall  was  estimated 
by  comparing  the  rainfall  of  the  seven  year-  with 
that  of  Redmires,  an  adjoining  watershed  in  which 
rain-gauging  has  been  carried  on  for  a  period  of 
thirty  years,  and  by  proportion  for  the  longer  period. 
From  this  a  deduction  of  the  average  annual  loss  m 
the  Derwent  watershed  gave  theaverage  annual  run-off. 
In  calculating  the  storages  a  cumulative  diagram  was 
prepared  for  the  two  driest  consecutive  years  (1887-8), 
of  the  last  thirty  years,  the  average  distribution  of 
stream  flow  being  taken  as  typical  of  each  year.  The 
total  run-off  was  estimated  as  above  by  comparison 
with  the  Redmires  rainfall  records.  The  extreme 
dry-weather  flow  occurring  in  September,  1911,  wa 
adopted  as  the   minimum. 

Redmires.^ — The  records  given  in  the  paper  referred 
to  extend  over  twenty-nine  years,  both  the  rainfall 
and  the  run-off  being  measured.  A  table  in  the  paper 
gives  the  monthly  flows  during  the  driest  year  of 
this  period— namely,  1887,  from  which  the  table  of 
storages  was  prepared  for  the  smaller  volumes,  and 
in  the  larger  storages  by  a  method  similar  to  that 
described  for  the  Derwent  Valley.  The  minimum 
dry-weather  flow  may  be  a  little  high.  The  rainfall 
records  may  not  be  accurate,  for  the  authors  under- 
stand that  only  one  rain  gauge  was  used  during  the 
greater  part  of  the  period  in  question. 

River  Thames.Z—Iii  calculating  the  storages  here,  the 
actual  gaugings  during  the  years  1889  and  1890,  when 
the  river  fell  to  it.  lowest,  were  used.  The  records 
published  in  the  pamphlet  extend  over  the  nine  years 
1883-1891.  The  average  rainfall  was  estimated  by  com- 
parisons with  Dr.  H.  R.  Mill's  records  (1881-1911).§ 
and  the  average  run-off  estimated  by  deducting  the 
average  annual  loss.  The  minimum  dry-weather  flow 
was  calculated  from  the  least  of  the  monthly  flows 
in  the  period. 

River  Talla.\ | — The  records  in  the  paper  extend  over 
the  seven-year  period— 1906-1912  inclusive.  By  com- 
parison with  Dr.  Robert  H.  Mill's  records  for  Scotland 
(1881-1911)  the  average  annual  rainfall  was  estimated, 
and  from  this  the  average  run-off.  The  storages  were 
calculated  by  the  same  method  as  that  used  in  the 
Derwent  Valley  for  the  two  dryest  consecutive  years, 
1887-8.  The  extreme  dry-weather  flow  occurring  in 
June,  1911,  was  adopted  as  the  minimum,  but  it  is 
probably  high.  The  rainfall  records  are  probably  too 
low. 

Biver  Severn.^ — The  records  mentioned  extend  over 
the  ten-year  period  1880-90.  The  storages  were  calcu- 
lated from  the  actual  gaugings  in  1887-8,  wdien  the 
run-off  was  at  a  minimum.  The  average  rainfall  was 
estimated  by  comparison  with  Dr.  H.  R.  Mill's  records 
(1881-1911),  and  the  average  run-off  by  deducting  from 
this  the  average  annual  loss.  'The  minimum  dry- 
weather  flow  adopted  occurred  on  July  31,  1885. 

River  Sudbury  ,U .S '.A.$ — The  records  extend  over  the 
twenty-three-year  period  1875-97.  The  necessary 
storages  were  calculated  and  published  by  Mr.  Fitz- 
Gerafd  in  1892,**  and  Table  No.  6  is  merely  a  trans- 
position of  his  figures.  The  dry-weather  flow  is  taken 
from  another  paper  by  the  same  author,  read  in  1886 
before  the  American  Society  of  Civil  Engineers. 

River  Oroton.ff — The  records  extend  over  the  thirty- 
two-year  period  1868-1899.  The  storages  were  calcu- 
lated from  the  gaugings  of  the  three  driest  years— 
1880-1-2.  The  minimum  dry-weather  flow  occurred  in 
September,  1881,  when  the  total  monthly  flow  was 
•05  in. 

ANALYSIS    OF    DATA. 

The  symbols  used  are:  — 
R  =  mean  rainfall  in  inches  per  annum. 
r  =  mean  run-off  in  inches  per  annum. 
d  =  minimum  dry-weather  flow  in  inches  per  annum. 
n  =  number  of  inches  per  annum  drawn  for  supply 
from  the  river. 

*  " Measurement  of  the  Flow  of  the  River  Derwent,  Derbyshire,  ' 
by  E.  Saudeinau,  M.iNST.c.E.,read  at  the  Institution  of  Civil  Engineers, 
April  1,  1913.     (Publish°d  in  advance-proof.) 

t  "  Notes  on  the  Sheffield  Water  Supply,"  by  L.  S.  M  Marsh, 
"  Minutes  of  Proceedings,"  Institution  of  Civil  Engineers.  Vol.  cl&xxi. 
ISO)- 10. 

X  "  The  flow  of  the  Thames."     Sir  A.  R.  Binnie,  1892. 

§  "  British  Rainfall."     Dr.  H.  U.  Mill,  1911. 

I[  "The  Yield  of  Various  Catchment  Areas  in  Scotland,"  by  W.  C. 
Bead,  assoc.m.inst.o.e.,  read  at  the  institution  of  Civil  Engineers, 
April  1.  1918.     (Published  in  advance-proof  ) 

'    Private  records  in  the  possession  of  Sir  Alex  Binnie,  Son  A  Deacnn. 

V  Reports  of  the  Huston  Water  Boardjand  of  the  Metropolitan 
Water  Board  (Boston;.  Monthly  data  relating  tj  The  Sudbury, 
Coebituate,  and  Mystic. 

*"  FitzGerald.  "  Boinfall,  flow  of  Streams,  and  Storage."  "Transac- 
tions," American  Socictv  of  Civil  Kngineers.     1892. 

tr  Report  on  New  York's  Water  Supply.    John  R.  Freeman,  1890. 
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a  =  inches  of  storage  required  to  supply  n  inches  the  rainfall,  the  storage  and  the  factor  (n-d),  the  last 

per  annum  constantly  from  the  river.  two   factors   and   the   run-off  were  clearly   connected. 

(For  values  of  constants  converting  inches  to  gallons  ...                ,                                                           (n-d) 

see  Table  8  at  end  of  paper.) 


Alter  several  trials  the  various  values  of  term- 


[ 

* 

.•* 

...  - 

.--    • 

-» 

4 

&S 

'.»'' 

'?■■'' 

-/"~ 

6 

A 

„* 

fT 

<t'  9 

/ 

i 

// 

4 

/ 

?  ,-A 

f 



/ 

6     /) 

•3 

1  •■/ 

y/ 

2 

r  ' 
'/J 

r 

- 

3—    D 

□  —  r 

4~— 1 

crwent  Valicy. 

fcdmires. 

homes 

udbury. 

*" 

[•— ■    CroTcn. 

W 

»••-  Talla. 

O —  Severn. 

i 

> 

f 

t 

1 

( 

It   was  obvious   at  the   outset   that,   as   no   storage       were  plotted  to  the  corresponding  value  ol      a     base 
was  required  for  an  amount  less  than  the  dry-weather       as  in  Fig.  2  (Plate  1).     From  this  it  appealed   that 
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Fig.  3. 


flow,  the  excess  only  of  the  supply  above  the  dry- 
weather  flow — i.e.,  (n  —  d)  was  the  correct  factor  to  he 
considered  in  relation  to  the  storage.  It  was  found 
that,  while  there  was  a  rough  relationship  between 


was    | 


j  •        i    i      (n  —  d)'2 
roporuonal    to    v 


An    inspection    of    this 

diagram,   however,   showed   that  the   figures    for    the 

streams  with  high  run-off  lay  to  the  rigid,  and   thosi 
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with  low  run-off  to  the  left.  In  other  words,  some  small 
correction  for  the  value  of  r  was  required.    Eventually 

tiu.  ternr  ~°?    appeared  to  give  the  best  result.    The 
r  l-sa 

values  of  this  term  are  shown  in  Tables  Nos.  1  to  7, 

and  are  plotted  in  relation  to  8  in  Fig.  3.     From  this 

diagram  the  authors  venture  to  suggest  the  formula— 

s  =  Jo H55 —  ...  U) 

as  an  approximate  rule  in  determining  the  amount 
of  storage  for  reservoirs  up  to,  say,  three-quarters  of 
the  total  yield.  The  line  representing  the  formula  is 
shown  in  Fig.  3.  The  average  value  of  the  coefficient 
is  more  nearly  13*  or  14,  but  the  line  touching  the 
extreme  values  shown  has  been  considered  safer. 
Whether  one  is  justified  with  the  present  data  in 
adopting  the  refinement  of  a  somewhat  lower  index 
to  the  value  of  r  is  somewhat  doubtful.  For  practical 
purposes   the   formula— 

—  (*=-*)'     ■••     (2> 

is  simpler,  and  gives  results  identical  with  (1)  with 
the   following  values  of  a:  — 


Range  of  Data. 

> 

,*.. 

6-8 

9*4 

21 

13 

17         23    '     30 
23         21         2.5 

39 

26 

50 

27 

04 
28 

SI 

29 

102 

"■ 

SO 

SO 

It  should  be  added,  however,  that  the  formula  is 
only  put  forward  tentatively,  as  a  temporary  expe- 
dient of  an  empirical  nature.  Whether  it  will  be 
appl it-able  to  all  cases,  and  especially  to  those  out- 
side the  limits  of  the  observations,  remains  to  be 
seen.  But  it  seems  fairly  clear  that  there  is  a  defi- 
nite relation  between  the  average  run-off,  the  supply 
or  draft,  and  the  extreme  dry-weather  flow,  and  with 
further  and  more  accurate  research  it  is  probable 
that  the  true  laws  connecting  these  factors  will  be 
ultimately  determined.  The  supreme  importance  of 
the  subject  leads  us  to  emphasise  what  has  been  so 
frequently  urged— namely,  the  necessity  of  estab- 
lishing in  this  country  a  Government  Hydrological 
Survey. 

Table  No.  1. 
Deewent  Valley. 

Mean  rainfall  R  =  45-51  inches  per  annum. 

Mean  run-off i*  =  33-67      ,,  » 

Minimum  dry-weather  flow      d  =    3'UO      ,,  „ 


s 

(»-<})» 

Supply  in  inches 

Storage  required 

r  i«sa 

per  annum. 

in  inches. 

10 

1-01 

•073 

15 

245 

■21  1 

20 

4-83 

.,,., 

25 

9-50 

■719 

26-23 

10-62 

•Sill 

30 

15-86 

1-08 

Mean  rainfall 
Mean  run-ott 


Table  No.  2. 
Redmires  Watershed. 

R  =  4912  inches  per  annuii 


Minimum  dry-weather  fiov 


26-18 
2-8 


M 

, 

(»— i)> 

Supply  in  inches 

Storage  required 

r  1-65 

per  annum. 

iu  incites. 

6 

■27 

•024 

8 

•77 

•064 

10 

1-47 

•123 

12 

2  30 

•201 

It 

3-31 

•297 

17-2 

6-03 

•191 

18-e 

8-15 

■591 

19-2 

9'10 

•637 

20-4 

11-35 

■734 

Mean  rainfall  

Mean  run-off 

Minimum  dry-weather  flow      d 


Table  No.  :>. 
Rivek  Thames. 
R  -  23*68  inches  per  annul 


pi  oo 


>l 

t 

0-d)» 

Supply  in  inches 

Stora 

ge  required 

,.  l.ffl 

p'rr  annum. 

inches. 

•08 

■007 

4 

•42 

•012 

5 

110 

.101 

■ 

2-62 

•l!l| 

7 

438 

•311 

8 

•461 

8 

9-00 

6)6 

Table  No.  4. 

River  Talla. 

Mean  rainfall B  =  61    inches  per  annum. 

Mean  run-ott r  =  55  ,,  ,, 

Minimum  dry-weather  flow       d  =    5'0         ,,  ,, 


Supply  in  iuches 
per  annum. 

8 

Storage  required 
in  inches. 

(«-d)» 

15 
29 
30 
40 
48 

•50 
1-76 
4-92 
10-34 
19-27 

•006 
•135 
•375 

1-107 

Table  No.  5. 
River  Severn,  Worcester. 

Mean  rainfall R  =  37-10    inches  per  annum. 

Mean  run-ott  ...  r  -  17'33  „  ,, 

Minimum  dry-weather  flow      d  =    3'20  ,,  ,, 


, 

(n-d)S 

Supply  iu  iuches 

Storage  required 

Xier  annum. 

in  inches. 

6 

0-15 

•040 

8 

0-92 

■117 

10 

2-09 

•235 

12 

4-09 

•393 

14 

7-42 

•593 

16 

10-75 

■832 

17 

12-42 

■868 

Table  No.  6. 
River  Sudbury  (U.S.A.). 

Mean  rainfall R  =  45*77  inches  per  annum. 

Mean  run-ott r  =  22-22 

Minimum  dry-weather  flow      d  =    0"49        ,,  ,, 


„ 

8 

(«-(l)2 

Supply  in  iucbes 

Storage  required 

per  annum. 

in  inches. 

2-1 

0-018 

■003 

4-2 

0-506 

•014 

6-3 

1-61 

•108 

8-1 

2-95 

•201 

10-5 

4-36 

•321 

12-6 

6-79 

•171 

147 

8-05 

•618 

16-8 

ll*i6 

■854 

18-9 

19-22 

1-088 

Mean  rainfall 

Mean  run-off 

Minimum  dry-weather  flow 


Table  No.  7. 
Croton  River  (U.S.A.). 

R  =  48  inches,  per  annum. 


Tuble  No.  8. 
Miscellaneous  Constants. 

gallons  per  day  per  1,000  acres 
Inches  per  annum  —    ' gT"940 

=  gallons  per  day  per  square  mile 

39,640 
-  Cusecs.  per  1,000  acres  x  8'69. 

Storage  required  in  gallons  =  Storage  required  in  inches 
x  area  of  gathering  ground 
in  acres   x   22,610. 


ADDENDA. 
A*  a  matter  of  mathematical  interest,  the  data  show  that 
the  index  of  the  term  (n-d)  alters  constantly  with  change  in 
the  term  (n-d)  itself,  and  that  the  relation  between  the 
storage  and  the  supply  is  logarithmic.  The  accumulation  of 
more  data,  extending  in  each  river  over  more  than  one  dry 
period,  will  probably  show  that  the  expression 
A  (n-d)  B 

r  (n-d) 

S  =  e 
approaches   a    rational   form,  which    should    be   applicable  to 
extreme  cases  ill  which  the  average  flow  is  very  large  or  very 
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small,  and  in  w  hie 
simpler  form 


the  whole  of  the    Mow    is   utilised;  or  in 
i    s  =  '7  (w'd)  _      h- 


The  limited  data  show  that  an  equation  of  this  type  more 
closely  fits  the  records  than  any  other,  b  being-  equal  to  1,  and 
a  having  an  average  value  of  about  1'55;  or  to  write  a 
general  expression 

(n-d)  1 

(n-d) 


[0S 


S  =  l-55 


DISCUSSION    OF    MESSES.    BINNIE'S    AND 

LAPYVORTH'S  PAPER. 
Mr.  C.  P.  Hogg  (Glasgow),  in  opening  the  discus- 
sion, said  lie  thought  the  authors  were  to  be  con- 
gratulated on  having  presented  to  the  institution  a 
paper  on  a  subject  which  was  of  great  interest  to  all 
ers  engaged  in  the  construction  of  storage 
works,  and  a  paper  that  was  not  without  interest  to 
those  corporations  and  authorities  which  had  to  pay 
for  those  works.  The  authors  had  entirely  disarmed 
criticism  by  presenting  their  formula  as  a  temporary 
expedient  and  as  of  an  empirical  nature.  He  would 
not  venture  to  criticise  the  paper  without  a  much 
fuller  and  closer  study  of  it  than  he  had  as  yet  been 
able  to  give  it.  There  were,  however,  one  or  two 
observations  he  would  like  to  make.  With  legard  to 
the  Hawksley  formula,  those  who  worked  in  Scot]  ind 
did  not  regard  it  with  any  great  favour,  as  they  did 
not  think  it  ^applicable  to  the  conditions  which 
obtained  in  that  part  of  the  kingdom.  He  would  like 
to  ask  the  .authors  a  question  upon  the  formula  which 
they  put  forward.  They  stated  that  the  required 
reservoir  storage  should  vary  as  the  square  of  the 
difference  between  the  required  yield  and  the  ex- 
treme  dry-weather  flow,  and  they  arrived  at  the  ex- 

pression(— ).    Afterward-    they    suggested    a    small 

correction  for  the  value  of  the  r.  and  they  then  pro- 
ceeded to  make  that  modification.  It  appeared  to 
him  (Mr.  Hogg)  that  they  had  made  a  very  considerable 
modification,  and  which  did  not  quite  agree  with  the 
words  before.  He  would  like  to  ask  the  authors 
whether  that  really  was  so.  He  thoroughly  agreed 
with  the  authors  that  gaugings  of  the  particular 
stream  to  be  impounded  were  of  the  first  importance. 
and,  having  ascertained  those  gaugings,  he  did  not 
see  why  the  authors  did  not  follow  them  up  by  a 
proper  cumulative  diagram.  He  would  have  expected 
them  to  have  laid  greater  stress  upon  the  cumulative 
diagram  than  they  had  done.  He  quite  understood 
why  they  seemed  to  criticise  somewhat  the  method 
in  which  Dr.  Deacon  explained  his  diagram,  but  he 
(Mr.  Hogg)  would  lay  much  greater  stress  upon  the 
cumulative  diagram  than  the  authors  had  done. 

Mr.  C.  H.  Roberts  (Aberdeen)  said  he  thought  with 
the  previous  speaker  that  water  engineers  were  under 
an  obligation  to  the  authors  for  putting  forward  this 
formula.  He  was  not  sure  whether  he  was  right,  but 
he  believed  this  was  the  first  formula  to  take  into 
account  the  minimum  flow  of  a  stream,  and  also  to 
take  into  account  the  supply  required.  As  the 
authors  properly  remarked,  those  two  factors  were 
vitally  important,  for  it  appeared  to  him  that  with- 
out a  due  consideration  of  those  two  factors  it  was 
impossible  to  design  the  size  of  a  reservoir  correctly. 
He  knew  it  was  not  the  fault  of  the  authors,  but  it 
was  rather  unfortunate  that  they  did  not  seem  to  be 
very  confident  of  the  data  on  which  they  had  based 
the  formula.  Thus,  referring  to  the  Redmires 
records,  they  said :  "  The  minimum  dry-weather  flow 
may  be  a  little  high ;  and  the  rainfall  records  may 
not  be  accurate."  The  same  sort  of  remark  seemed 
to  be  running  through  their  comments  on  all  the 
records,  with  the  exception  of  those  from  the  United 
States.  Two  of  the  records— the  Thames  and  the 
Severn — appeared  to  be  taken  from  the  flows  of  low- 
land rivers;  the  other  records  he  believed  referred 
to  more  upland  streams,  and  he  would  like  to  ask 
the  authors  where  the  gaugings  were  taken  from  the 
Thames  and  the  Severn.  He  presumed  that  the 
gaugings  of  the  Thames  were  taken  from  the  Thames 
Conservancy  records.  If  that  was  so,  the  flow  was 
of  considerably  sized  rivers.  As  far  as  one  could 
judge  from  the  works,  any  excess  of  the  minimum 
flows  did  not  appear  to  have  been  taken  into  account 
in  designing  the  size  of  reservoirs  in  a  good  many 
cases.  The  result  of  not  taking  into  account  the 
minimum  flow,  more  especially  where  the  minimum 
flows  were  high,  and  not  taking  into  account  the 
amount  of  water  required  for  supply,  had  no  doubt 
been    that    reservoirs    had    been     constructed     much 


larger  than  they  were  actually  required.  In  the 
past,  however,  he  did  not  think  that  had  been  a 
serious  matter,  because  the  population  of  the  British 
Isles  had  increased  at  a  very  rapid  rate,  and  there- 
for; the  demand  had  risen  very  rapidly,  but  in  the 
la ,-i  Census  returns  they  were  faced  with  the  fact 
that  the  population  was  ceasing  to  increase.  Cer- 
tainly that  was  so  in  Scotland,  and  it  behoved  one 
to  keep  that  fact  in  mind — that  reservoirs  should  not  be 
constructed  larger  than  they  would  be  required.  He 
gathered  from  the  paper  that  the  authors  did  not 
suggest  that  their  formula  would  do  away  with  com- 
plete gaugings,  nor  did  he  gather  that  they  suggested 
that  the  formula  should  take  the  place  of  the  cumu- 
lative diagram.  He  presumed  the  use  of  such  a 
formula — and  there  it  would  he  very  useful— would 
be  to  check  the  sizes  already  ascertained  by  con- 
structing a  cumulative  diagram.  In  estimating  new- 
works  it  was  not  possible  to  obtain  gaugings— in  fact, 
there  was  very  rarely  the  time  to  do  so;  but  in  esti- 
mating the  costs  of  new  works  he  thought  it  was 
possible  to  measure  the  minimum  flows  of  a  stream 
in  the  summer  by  inquiry  in  the  neighbourhood 
among  residents,  and  it  was  possible  to  obtain  some 
more  or  less  accurate  information  of  the  minimum 
flow,  and  to  use  the  formula  put  forward  by  the 
authors  it  would  be  necessary  to  estimate  in  some 
way  the  average  flow  of  a  particular  drainage  area. 
The  way  the  average  flow  would  have  to  be  obtained 
in  a  case  of  that  sort  would  be  to  take  the  rainfall 
as  at  present  and  abstract  an  amount  for  losses. 
That  would  give  an  estimate  of  the  average  flow 
through  the  watershed,  and  the  estimate  of  the  mini- 
mum flow  would  be  based  on  the  gaugings.  Of 
course,  when  the  construction  of  the  reservoir  came 
to' be  co  nmenced,  there  should  have  been  time  to 
take  complete  gaugings  of  the  drainage  area,  cud 
then  a  cumulative  diagram  should  be  properly  drawn 
out  and  the  reservoir  constructed  from  the  cumula- 
tive diagram  alone.  He  noticed  that  Mr.  Binnie,  in 
reading  the  paper,  referred  in  parentheses  to  the 
question  as  to  whether  Mr.  Hawksley  was  the  author 
of  the  original  formula,  and  also  as  to  whether  Mr. 
Middleton  was  the  author  of  the  second  formula, 
and  in  the  paper  they  referred  to  the  diagram  given 
in  the  "Encyclopaedia  Britannica"  as  though  the 
late  Dr.  Deacon  was  the  originator  of  it.  The  authors 
might  have  information  to  that  effect — he  (Mr. 
Roberts)  did  not  know  whether  it  was  so  or  not — but 
he  did  know  that  the  secretary  of  the  Institution  of 
Civil  Engineers  in  1891  communicated  to  the  Liver- 
pool Engineering  Society  his  method  of  obtaining 
the  size  of  a  reservoir,  and  his  method  was  by  a 
diagram  exactly  the  same  as  given  ten  years  after- 
wards by  Dr.  Deacon  in  the  "Encyclopaedia  Britan- 
nica." Dr.  Tudsbery,  also,  when  he  made  a  com- 
munication to  the  Civil  Engineers  Society,  submitted 
a  document  which  was  almost  the  same  as  that  given 
in  the  "Encyclopaedia  Britannica."  It  had  been 
a  common  practice  to  take  the  rainfall  from  the  flow 
over  the  three  driest  years.  He  thought  the  authors 
had  made  very  clear  the  importance  of  not  taking 
the  three  driest  years  as  an  arbitrary  figure.  They 
had  drawn  attention  to  the  fact  that  if  the  supply 
was  a  small  one  compared  with  the  run-off  of  a 
drainage  area,  the  three  driest  years  did  not  come  in. 
That  was  shown  very  clearly  on  plotting  out  the 
cumulative  diagram — in  other  words,  if  the  amount 
required  for  the  supply  was  less  than  the  minimum 
flow  during  the  driest  year,  of  course,  it  was  quite 
unnecessary  to  go  into  the  question  of  the  three 
driest  years.  He  had  used  for  a  case  where  the  sup- 
ply had  been  less  than  the  minimum  flow  in  the 
driest  year  a  simple  flow  diagram  with  a  Tiorizontal 
line  showing  the  supply  throughout  the  year,  and 
the  usual  flow  line  of  the  stream  throughout  the  year. 
The  area  bounded  by  the  line  of  supply  and  the  line  of 
flow  gave  practically  the  capacity  required  of  the 
oir  in  that  particular  case,  when  the  supply 
was  less  than  the  flow  in  the  minimum  year.  He 
had  got  a  sketch  of  the  diagram  which  was  applied 
bo  a  tropica]  stream,  and  which  might  be  of  interest 
to  the  members.  In  such  a  case,  when  the  whole 
supply  from  the  drainage  area  was  not  required,  the 
problem  was  a  simple  one. 

Prof.  A.  H.  Jameson  (London)  said  he  did  not 
think  there  was  any  objection  to  be  found  with  the 
authors  for  the  way  in  which  they  had  produced 
their  formula.  The  method  adopted  by  the  authors 
was  quite  a  common  one  in  hydraulics.  After  all, 
the  old  adage  that  the  proof  of  the  pudding  was  in 
the  eating  was  very  true,  and  the  ant! 
nearly   the    same    curve    in    seven     widely    different 
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watersheds.  There  was  nothing  irregular  in  what 
the  authors  had  done— as  he  had  said,  it  was  a  com- 
mon practice  in  hydraulics.  The  formula  was  never 
intended  to  replace  the  cumulative  diagram.  The 
cumulative  diagram  required  a  number  of  years  to 
produce,  whereas  in  the  formula  given  all  one  had 
to  do  was  to  take  the  gaugings  of  the  minimum  dry- 
weather  flow  in  a  particular  year,  apply  a  factor  of 
safety  for  a  still  drier  year  which  they  might  expect, 
and  then  make  the  estimation  which  they  would  have 
to  make  as  to  what  the  mean  run-off  wotdd  be,  and 
what  proportion  it  would  bear  to  rainfall.  The  use 
of  the  formula  was  to  clear  their  mind,  and  to 
>hnplify  and  render  more  accurate  the  estimation 
which  they  were  making  of  the  size  of  the  reservoir. 
While  the  works  were  being  constructed,  lie  took  it 
that  a  cumulative  diagram  would  be  prepared,  and 
a  more  exact  result  obtained  from  actual  gaugings. 
As  to  the  data  being  uncertain,  he  would  suggest 
that  the  authors  did  not  mean  that  they  were  doubt- 
ful as  to  the  result,  but  only  that  they  wished  to 
explain  why  they  did  not  get  one  absolute  curve  for 
all  the  seven  different  watersheds.  They  got  seven 
different  curves  very  nearly  the  same,  but  not  quite. 
There  might  be  many  different  gaugings  of  different 
streams,  but  "the  law  would  remain  constant. 

Mr.  Chaeles  H.  Priestley  (Cardiff)  congratulated 
the  authors  upon  the  valuable  paper  they  had  con- 
tributed, but  he  said  he  was  not  in  a  position  to 
criticise  any  of  the  points  dealt  with.  One  thing 
that  struck  him  which  they  might  deduce  from  the 
paper  was  that  there  were  a  great  many  drainage 
areas  in  the  country  which  were  being  wasted  as 
against  some,  such  as  they  saw  the  previous  day. 
which  were  being  utilised  to  their  fullest  extent. 
Generally  speaking,  in  works  of  this  kind  he  did  not 
think  they  found  that  the  best  was  made  of  the 
drainage  areas.  He  assumed  that  the  authors  were 
assuming  that  the  best  use  would  be  made  in  every 
case  of  the  drainage  area  under  consideration,  and 
from  that  point  of  view  he  thought  it  would  be  very 
desirable  indeed  if  they  had  what  had  been  men- 
tioned time  after  time  at  their  meetings—some  central 
authority  which  should  see  that  the  various  drainage 
areas  in  the  country  were  utilised  to  their  fullest 
extent  before  small  portions  were  allowed  to  be  used 
and  the  rest  practically  wasted. 

Mr.  Edward  Sandeman  (London)  remarked  that,  as 
he  had  come  in  late,  he  had  not  heard  what  previous 
l»akers  had  s.aid,  and  therefore  if  he  repeated  any- 
thing he  hoped  they  would  forgive  him.  He  welcomed 
Mi.'  paper  as  one  of  the  first  attempts  to  deal  with 
the  question  of  reservoir  storage  on  scientific  lines. 
The  formula  that  had  been  referred  to  as  one  made 
by  Mr.  Thomas  Hawksley  took  no  notice  of  the  dry- 
weather  flow  variation.  That  was  a  most  important 
point.  Many  years  ago,  in  dealing  with  a  watershed 
which  had  a  very  high  flow,  he  found  it  was  quite 
useless  to  make  a  storage  in  accordance  with  that 
formula— in  fact,  in  a  dry-weather  flow  of.  say. 
I1,  cub.  ft.  per  season  per  1,000  acre:-,  he  should  think 
half  the  storage  would  be  sufficient— that  was  to  say. 
if  the  Hawksley  formula  required  160  clays'  storage 
I "i-  iibly  not  more  than  80  days  would  be  required  in 
a  case  of  that  kind.  The  reason  was  perfectly  obvious, 
and  it  was,  of  course,  that  the  dry-weather  flow  was 
quite  a  constant  factor  and  required  no  storage.  Tn 
arguing  this  question  he  had  often  given  an  experi- 
ence of  this  kind:  If  they  had  a  watershed  which 
yielded,  say,  50,000,000  gallons  per  day  regularly, 
winter  and  summer,  no  storage  would  ho  required; 
but  if  it  yielded  19,000,000  gallons  in  the  summer  and 
51,000,000  gallons  in  the  winter  then  they  would  re- 
quire only  a  very  small  storage;  and  so.  if  they  agreed 
on  that  proportion  they  would  find  as  the  dry-weather 
flow  diminished  so  did  the  storage  increase.  The 
Hawksley  formula  was  applicable  only  to  storage 
required  in  a  case  where  the  whole  flow  of  three  dry 
years  was  to  be  taken,  and  the  advantage  of  the  new 
formula  of  the  authors  was  that  it  was  applicable  to 
any  proportion  of  the  yield,  from  which  they  could 
find  the  storage  requisite  for  any  given  number  of 
inches  taken  from  the  watershed.  The  new  formula 
was  based  upon  results  actually  obtained  from  various 
watersheds  during  dry  periods,  and  in  regard  to  that 
two  questions  aro.-e:  First,  with  what  accuracy  were 
the  results  obtained  ?  And,  secondly,  did  the  re  ilts 
extend  over  a  sufficient  number  of  years:''  With  re- 
to  the  first  question  he  wa.-  unable  to  say,  and 
he  did  not  suppose  the  author.-  would  bo  able  to 
answer  that  question  very  well;  but  with  regard  to 
the  second,  he  thought  it  was  very  probable  thai  as 
the  result  tributed   over  a  greater   number 


of  years,  it  would  be  found  that  the  formula  would 
possibly  require  a  little  variation.  The  authors  did 
not  put  forward  the  formula  as  final,  but  only  in  a 
tentative  manner,  until  a  larger  number  of  gaugings 
and  a  greater  number  of  years'  records  were  available, 
when  he  presumed  the  formula  would  be  considerably 
revised.  He  would  like  to  suggest  that  they  should 
err,  if  anything,  on  the  side  of  providing  a  large 
storage  by  increasing  their  coefficient  to  some  extent. 
The  reason  for  that  was  very  simple.  In  designing 
a  reservoir  the  last  foot  put  on  the  top  of  the  dam 
meant  a.  very  great  deal.  It  cost  very  little  indeed, 
hut  it  meant  a  great  difference  in  the  storage.  It  was 
really  not  worth  while  to  cut  down  the  last  foot  or 
two  of  the  dam  simply  to  make  a  very  small  saving. 
He  congratulated  the  authors  on  having  made  a.  dis- 
tinct advance  in  defining  the  relation  between  the 
storage  required  for  the  abstraction  of  a  given  pro- 
portion of  the  run-off  of  a  watershed.  Up  till  now  they 
had  been  working  somewhat  in  the  dark,  but  this 
formula  would  be  of  very  great  assistance  in  the 
future.  He  presumed  that  in  the  table  where  the 
authors  gave  the  storage  required  in  inches,  that 
meant  that  the  storage  required  had  been  ascertained 
by  actual  results.  He  would  be  glad  if  the  authors 
could  clear  up  that  point. 

The  President  (Mr.  C.  Clemesha  Smith)  said  he 
would  like  to  congratulate  the  authors  on  having  made 
an  attempt,  which  apparently  had  been  successful,  in 
dealing  with  this  question  of  a  scientific  formula  with 
regard  to  the  storage  of  water.  It  was  quite  impos- 
sible for  him  to  criticise  the  formula,  because  he  had 
had  no  opportunity  of  testing  it,  and  he  supposed  the 
same  remark  applied  to  the  bulk  of  those  present. 
He  thought  it  would  be  a  very  useful  thing  if  as 
many  of  their  members  as  possible  would  put  the 
formula  to  the  test,  and  either  criticise  or  confirm  it 
in  the  written  discussion.  Personally,  he  thought  that 
a  paper  of  this  sort  lent  itself  more  to  discussion  in 
a  written  than  in  a  verbal  form,  especially  seeing  it 
had  only  been  before  the  members  such  a  short  time. 

Dr.  Lapworth,  replying  on  the  discussion,  said  he 
had  to  thank  the  members  for  their  kindly  reception 
of  the  paper,  and  considering  that  it  showed  rather 
a  startling  result,  he  thought  they  ought  to  he  doublj 
grateful  to  the  institution  for  the  kind  way  in  which 
they  had  received  it.  Mr.  Hogg  spoke  about  the 
modification  of  the  figure  in  the  formula.  He  (Dr. 
Lapworth)  thought  Mr.  Hogg  was  under  a  slight  mis- 
apprehension. The  modification  was  really  only  one 
of  >■•  to  r'-si  and  not  r  to  r1-8B.  As  to  why  the  cumu- 
lative diagram  was  not  dealt  with  in  detail,  it  was 
a  point  they  had  to  consider  when  the  paper  was  being 
written  whether  they  should  give  an  account  of  the 
cumulative  diagram,  but  they  thought  it  was  familiar 
to  waterworks  engineers,  and  that  they  could  take  it 
for  granted  that  that  was  the  method  generally  used 
nowadays.  Therefore  they  had  merely  mentioned  it 
without  going  into  a  detailed  description.  Mr.  Roberts 
spoke  about  the  accuracy  of  the  data.  They  had  given 
an  honest  criticism,  as  far  as  they  could,  of  the  data 
on  which  their  formula  had  been  based,  because,  after 
all,  he  thought  it  was  only  fair  when  there  was  any- 
thing new  of  this  kind  to  be  presented  that  they 
should  give  the  absolute  facts  on  which  their  deduc- 
tions were  based,  and  for  that  reason  they  had  given 
an  absolutely  honest  criticism  of  the  various  gaugings. 
They  had  not  criticised  the  United  States  records, 
but  he  had  not  the  least  doubt  that  they  were  quite 
as  incorrect  probably  as  the  others,  and  probably  more 
in  fact.  He  might  go  as  far  as  this:  He  believed  that 
Mr.  Freeman,  from  whose  report  they  quoted,  stated 
that  his  Croton  records  were  10  per  cent  out.  How- 
ever, they  had  to  take  the  best  they  could,  and  the 
answer  they  gave  to  the  question  of  the  accuracy 
of  the  gaugings  was  that,  considering  the  remarkable 
way  in  which  all  the  curves  lay  within  a  narrow  zone, 
he  thought  it  was  extremely  likely  that  if  the  gaugings 
were  accurate  the  width  of  the  band  would  become 
very  much  narrower,  showing  that  the  law  was  a  true 
one.  He  thought  there  was  very  little  doubt,  judging 
from  the  charts,  that  there  was  a  scientific  law.  The 
extraordinary  thing  was  that  the  same  results  seemed 
to  apply  to  a  river  like  the  Thames,  which  consisted 
large  I  v  of  a  chalk  watershed,  in  which  the  water  was 
soaked  up,  and  not  given  by  the  stream  for  several 
months  later,  and  impervious  watersheds  from  which 
the  water  ran  off  practically  at  once.  When  they 
started  those  investigations  they  had  no  idea  that  they 
would  be  able  to  get  such  remarkable  results  from 
rivers  differing  so  widely  not  only  in  their  run-off,  but 
also  in  their  geological  character.  The  Severn  gaug- 
- !a  ured  a1  Worcester,  the  Thame-  record- 
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were  those  of  the  Thames  Conservancy.  Of  course, 
as  Mr.  Roberts  said,  the  formula  could  not  do  away 
with  gaugings.  It  was  necessary  for  everybody  to  be 
measured  for  a  pair  of  boots,  and  it  was  just  the 
same  with  a  watershed.  What  the  formula  could  do 
away  with  was  the  cumulative  diagram,  at  any  rate 
in  the  preliminary  stages  of  the  work.  It  seemed  to 
him  that  the  formula  would  give  them  approximate 
results.  If  they  had  two  years'  gaugings  and  the 
minimum  dry-weather  flow,  at  any  rate  it  did  give 
them,  without  having  to  draw  any  cumulative  dia- 
gram, the  amount  of  storage  required  for  different 
draughts  of  the  stream.  Of  course,  the  average  flow 
would  have  to  be  done  by  the  two  years'  gaugings  in 
connection  with  the  rainfall.  The  watershed  would 
have  to  be  accurately  gauged,  and  the  rainfall  would 
have  to  be  accurately  gauged,  and  by  taking  the 
average  annual  loss  they  would  get  the  average  annual 
flow  pretty  closely.  The  formula  really  dispensed 
with  the  cumulative  diagram  partly  because  it  took 
into  account  the  minimum  flow  and  the  average  flow 
and  partly  because  it  really  did  express  the  seasonal 
fluctuations  of  the  stream.  The  three  driest  consecu- 
tive years  they  had  taken  no  notice  of.  He  thought 
that  rule  had  been  a  rigid  rule  that  worked  extremely 
well  in  the  early  stages  of  waterworks  engineering. 
What  it  amounted  to  was  that  in  the  early  days  reser- 
voirs were  made  too  small.  As  time  went  on  the  capa- 
city had  to  be  increased  until  they  got  somewhere 
near  the  right  sort  of  thing,  and  that  was  found  in 
some  reservoirs  to  be  generally  about  the  three  driest 
consecutive  years'  flow;  but  it  was  by  no  means  a  rule 
that  should  be  applied  everywhere.  Mr.  Hawksley 
himself  said  it  was  not  to  be  applied  rigorously  every- 
where. It  certainly  applied  in  a  great  many  cases, 
particularly  in  the  North  of  England,  but  certainly 
not  everywhere.  The  Americans,  for  instance,  took 
no  notice  of  the  three  driest  years.  In  cases  where 
there  was  a  large  watershed,  and  one  was  going  to  put 
down  several  reservoirs  one  after  the  other,  the  for- 
mula might  be  of  some  use.  Another  sphere  in  which 
it  seemed  to  him  it  might  be  useful  was  that  it  might 
be  worth  while  sometimes  working  out  what  was  the 
most  economical  size  to  make  their  reservoir.  As  to 
the  number  of  years  over  which  the  gaugings  extended 
they  were  given  in  each  case  in  the  paper  under  the 
various  headings;  but  he  quite  agreed  that  longer 
records  might  show  a,  difference,  and  that  was  thrown 
out  as  a  hint  in  the  addendum  to  their  paper.  After 
all,  the  formula  had  only  been  derived  from  gaugings 
over  the  last  thirty  years.  No  doubt,  if  they  had 
gaugings  over  centuries  they  would  find  that  the 
storage  would  be  different.  They  must,  however, 
realise  that  it  would  be  impossible  to  get  accurate 
results  even  if  they  had  the  records  of  a  century,  and 
the  gaugings  which  they  had  were  quite  enough  for 
practical  purposes.  As  to  the  modification  of  the 
formula,  in  time,  of  course,  that  was  inevitable; 
nothing  was  permanent  anywhere.  They  were  as 
fully  prepared  to  be  massacred  in  another  ten  or 
twenty  years'  time  as  everybody  must  be  who  made 
the  slightest  step  forward ;  their  formula  was  only  put 
forward  as  a  means  to  an  end.  The  storage  given  in 
the  middle  columns  of  the  table  at  the  end  of  the 
paper  was  measured  from  plotting  the  accumulated 
diagram  of  the  river  gauge.  Taking  the  Redmires,  the 
figures  given  as  the  storage  actually  required  were 
measured  from  a  cumulative  diagram,  plotting  1887 
and  1888,  two  dry  years,  and  measuring  from  that. 
The  same  applied  to  the  Thames  and  the  Severn  and 
the  Croton.  That  would  be  the  storage  required  on 
those  rivers  to  tide  over  the  various  amounts  of 
drought  during  those  dry  periods.  He  would  like  to 
say  in  conclusion  that  it  would  be  exceedingly  in- 
teresting if  there  was  a  written  criticism  of  the  paper. 
He  very  much  doubted  whether  the  formula  could  be 
applied  to  all  cases,  particularly  in  small  watersheds. 
They  thought  that  in  small  watersheds  it  probably 
would  not  be  found  so  applicable.  In  the  cases  given 
by  them  they  were  large  watersheds.  They  would  be 
very  glad  if  those  members  who  had  actual  gaugings 
of  streams,  particularly  over  small  watersheds,  would 
work  them  out.  As  to  the  co-efficient  number  1  and  2, 
they  had  not  taken  the  average  of  all  the  spots  on  the 
diagram,  so  that  even  if  they  worked  out  the  tables 
and  compared  them  with  the  formula  they  would  not 
find  them  agree  well ;  but  they  had  taken  what  they 
considered  the  safe  line.  He  wished  to  make  it  per- 
fectly clear  that  with  regard  to  the  Hawksley  formula 
their  position  was  that  they  did  not  say  definitely  it 
was  the  formula  of  the  late  Mr.  Thomas  Hawksley, 
but  that  it  was  attributed  to  him. 
(To  be  concluded.) 


A  STATE  HIGHWAY  IN  CALIFORNIA. 


AN   ASPHALT   CARPET   ON   A   CONCRETE  CRUST. 

Reference  was  recently  made  in  these  pages  to  the 
planning  of  a  system  of  State  highways  for  California, 
and  to  the  fact  that  work  has  already  begun.  One 
of  the  first  of  the  State  roads  to  be  constructed  is  of 
unusual  design,  and  the  following  particulars  from 
the  California  Highway  Bulletin,  and  published  by  our 
contemporary  Engineering  and  Contracting,  may  be  of 
interest  to  highway  engineers  who  are  watching 
developments  in  the  design  of  crusts  and  surfaces  for 
main  roads. 

The  road  bed  is  made  40  ft.  wide,  and  consists  of 
an  old  broken  stone  crust  and  a  sand  -  clay  mixture 
"  resembling  hardpan."  After  rolling  it  is  sufficiently 
firm  to  allow  of  the  new  crust  being  made  without 
the  use  of  planking.  The  middle  width  of  24  ft.  is 
provided  with  a  concrete  crust  5  in.  thick,  and  a  1-in. 
asphalt  carpet,  and  the  shoulders,  each  8  ft.  wide,  are 
made  of  earth  containing  gravel  and  material  from  the 
old  crust.  The  camber  of  the  middle  portion  is  4  in., 
orTTof  the  width,  and  the  crossfall  of  the  shoulders 
is  1£-  in.  to  the  foot.  The  reason  for  the  adoption  of 
this  steep  slope  of  about  1  in  10  is  probably  not 
evident  to  British  engineers,  but  the  type  of  cross- 
section  is  not  unusual  in  the  United  States.  The 
concrete  crust  is  laid  between  timber  headers  6  in.  by 
2  in. .  which  protect  its  edges  while  the  shoulders  are 
being  consolidated  by  traffic,  and  make  it  possible  to 
bring  the  concrete  to  a  true  and  uniform  surface.  The 
concrete  is  a  1,  3,  G  mixture,  somewhat  wet,  put  into 
place  by  means  of  a  swinging  spout.  It  is  given  a 
rough  finish  by  cross  sweeping  with  a  stiff  "  house 
broom  or  warehouse  broom,"  and  in  dry  weather  is 
watered  daily  for  about  five  days.  When  the  concrete 
is  dry,  and  is  quite  a  week  old,  it  is  thoroughly  swept 
and  the  "  binder  coat  "  is  applied.  This  is  a  term 
used  in  the  United  States  of  a  coat  of  adhesive  mate- 
rial intended  to  glue  down  the  wearing  carpet  to  the 
strength  crust.  In  this  case  it  consists  of  one  part 
by  volume  of  molten  asphaltic  cement,  and  two  parts 
by  volume  ol  "  engine  distillate."  The  former  is 
heated  in  a  "small  portable  kettle"  (?  a  portable 
cauldron)  to  a  temperature  between  200  deg. 
(?  300  deg.)  and  325  deg.  A  measured  quantity  is 
taken  to  the  spreading  pail,  at  a  safe  distance  from 
the  fire,  and  allowed  to  cool  to  about  250  deg.  The 
distillate  is  then  added  and  stirred  for  about  one 
minute,  the  temperature  falling  to  about  100  deg. 
The  binder  liquid  is  then  poured  on  to  the  concrete, 
and  spread  with  stiff  house  brooms  until  there  is  an 
even  film,  and  no  excess  in  holes  or  depressions  in  the 
concrete  surface.  A  second  sweeping  after  a  few 
minutes  helps  in  the  attainment  of  this  result,  and 
in  about  one  and  a-half  to  two  hours  the  surface 
should  have  a  black,  glossy  appearance.  Two  men 
can  mix  and  apply  this  coat  on  12,000  sq.  ft. 
(1,333  sq.  yds.)  in  one  day.  An  area  of  100  sq.  ft. 
required  0-856  gallons  of  engine  distillate  (0'713  British 
gallons),  and  3£  lb.  of  asphaltic  cement.  The  cost 
was  about  18  rents  per  100  sq.  ft.,  or  about  0"8  penny 
per  square  yard.  This  coat  was  applied  only  suffi- 
ciently in  advance  of  the  asphalt  carpet  to  allow  of 
its  becoming  hard  through  the  evaporation  of  the 
distillate. 

The  asphalt  carpet  consists  of  1  in.  of  sheet  asphalt, 
and  it  was  found  that  when  it  was  being  put  down 
it  did  not  move  or  welt  up  in  front  of  the  roller,  "  as 
is  noted  when  rolling  asphalt  on  plain  concrete."  As 
a  test,  a  few  hundred  feet  of  the  concrete  was  left 
without  the  binder  (or  varnish)  coat,  but  in  spite  of 
this  "  the  surface  remains  in  first-class  condition  after 
one  month  of  heavy  traffic,"  and  it  is  believed  that 
good  results  may  be  obtained  without  the  use  of  the 
binder.  But  its  cost  is  small,  and  it  is  expected  that 
it  will  prolong  the  life  of  the  pavement. 


Blare's  Bi-Tarco. — In  regard  to  the  notice  given  in 
last  week's  issue  of  the  stand  of  Messrs.  R.  S.  Clare 
&  Co.,  Limited,  Stanhope-street,  Liverpool,  at  the 
Road  Congress  Exhibition,  it  should  be  made  clear  that 
the  work  which  is  being  carried  out  by  Messrs.  Gregg 
&  Sons  in  Ireland  is  improved  tar-macadam  prepared 
with  Bi-Tarco.  The  Tarcolene  hand-cleansing  solu- 
tion is  an  antiseptic  preparation  for  the  use  of  tar 
workers  which  the  firm  are  bringing  to  the  attention 
of  visitors  to  the  exhibition.  The  solution  is  claimed 
to  remove  tar,  pitch  and  asphalt  stains  instantly 
without  injury  to  the  skin. 
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THIRD  INTERNATIONAL  ROAD  CONGRESS 


CHANCELLOR'S    INAUGURAL    ADDRESS. 


SIR    GEORGE    GiBB    ON    STATE    MANAGEMENT    AND 
ADEQUATE    PAY    FOR    ENGINEERS. 


WORK  OF  THE  SECTIONS. 


EXHIBITION   OPENED. 


Delegates  from  no  fewer  than  thirty-nine  Govern- 
ments were  present  on  Monday  when  Mr.  Lloyd 
George  opened  the  proceedings  in  connection  with 
the  Third  International  Road  Congress 

In  the  morning  a  meeting  of  the  Permanent  Inter- 
national Committee  of  the  Congress  was  held  at  the 
Institution  of  Mechanical  Engineers  for  the  purpose 
of  considering  the  report  of  the  Executive  Committee. 
The  meeting  was  presided  over  by  M.  Preaudeau 
(France).  After  the  report  had  been  read,  M.  Albert 
Mahieu  (France)  suggested  that  the  number  of  papers 
to  be  read  at  the  present  congress  should  be  reduced 
from  140  to  100.  'The  Chairman  expressed  his 
approval  of  the  proposition.  His  Excellency  V.  E. 
be  Tuionoff  (Russia)  also  agreed,  and  remarked  that 
the  number  submitted  was  really  too  large  for  any- 
body to  discuss  in  sufficient  detail.  On  one  point, 
however,  he  laid  a  great  deal  of  stress— namely,  that 
the  subjects  for  the  papers  at  the  next  congress 
should  be  settled  at  this  congress.  M.  Mahieu 
pointed  out  that  the  proposal  was  against  the  regu- 
lations of  the  Permanent  Commission,  according  to 
which  papers  had  to  be  settled  with  the  local  organ- 
ising council  of  the  next  congress.  Dr.  Lewald 
(Germany)  next  extended  a  cordial  invitation  on 
behalf  of  the  German  Government  for  the  next  con- 
gress to  be  held  in  Germany.  It  was  suggested  by 
one  delegate  that  the  time  had  come  when,  in  con- 
nection with  the  International  Eoad  Congress,  a 
committee  should  be  formed  to  settle  the  standard- 
ising of  road  materials.  M.  Mahieu  next  reported 
that  the  Internationa]  Road  Congress  had  been  in- 
vited by  the  Committee  of  the  Panama  Canal  to  hold 
the  next  congress  at  San  Francisco  in  1915.  He  sug- 
gested that  the  invitation  should  be  declined  for 
three  reasons.  Firstly,  because  Dr.  Lewald  at  the 
last  meeting  informed  them  that  an  invitation  from 
Germany  would  he  forthcoming;  secondly,  because 
101.")  was  a  little  too  early;  and  thirdly,  because  the 
United  States  Government  bad  not  extended  an 
official  invitation.  M.  Mahieu,  speaking  of  the 
financial  position  of  the  congress,,  remarked  that 
there  was  a  surplus  of  108,000  francs.  Congratula- 
bions  were  extended  to  Sir  George  Gibb  on  the 
organisation  of  the  congress.  A  meeting  of  the  Per- 
manent  Council  to  appoint  the  officers  of  the  congress 
and  of  the  sections  followed. 

Both  the  floor  and  tin-  spacious  galleries  of  the 
Central  Hall,  Westminster,  n  I  n  the  op<  i  ing  sitting 
of  the  c  ook  place,  were  thronged,  and  those 

on   the   platform    included   Mrs.    Lloyd    George,   Lord 

ii  of  Beaulieu,  and  S1* 
of  the  Road  Board.    Behind  the  chairman'     table  sal 
foreign   nations,   one   of  the   most 
conspicuous  of  these  be  East  rn  dele- 

rearing  .-i   fez.    At   the  outset   ■<   telegram   was 
sent  to  the  King  conveying  the  loyal  and   re  pectful 
i-    1 1 1      M.i  r    i  v.  and   thanks 
for  the  gra<  If  Windsoi 

Hi-  Majesty's  reply,  received  later  in  the  afternoon, 
expressed  cordial   wish'  v     success  of  the  con- 


gress and  pleasure   at  the  visit  of   the   delegates  to 
Windsor. 

MR.   LLOYD    GEORGE'S    SPEECH. 

Mr.  Lloyd  George  said:  It  is  now  my  pleasing  task, 
on  behalf  of  His  Majesty's  Government,  to  welcome 
the  delegates  to  this  International  Congress.  They 
are  here  considering  problems  of  first-class  import- 
ance to  every  civilised  community,  problems  affect- 
ing the  convenience,  the  comfort,  the  needs,  and  even 
the  lives  of  the  people.  There  are  no  more  important 
questions  to  any  civilised  community  than  the  im- 
provement of  the  communications  in  every  country. 
It  is  difficult  for  us  to  realise  how  backward  even 
the  United  Kingdom  was  in  the  matter  of  road  com- 
munication up  to  the  very  end  of  the  eighteenth 
century.  Abroad,  military  exigencies  had  forced 
Governments  to  face  the  problem  of  improved  road 
communication,  but  almost  up  to  the  end  of  the 
eighteenth  century  there  was  hardly  a  road  in  the 
modern  sense  of  the  term  throughout  the  whole  of 
this  country.  There  were  bridle  paths,  with  deep 
and  dangerous  ruts,  during  the  rainy  season  mere 
mud  baths.  They  were  so  narrow  that  two  vehicles 
could  not  pass,  so  low  that  the  rain  could  not  be 
drained  off,  and  the  metalling  was  so  rotten  that 
they  were  quite  impassable  if  there  was  any  rain. 
There  were  hardly  any  bridges,  so  that  whenever 
there  was  a  flood  communications  between  two  great 
cities  were  completely  broken  off.  It  took,  even  in 
summer,  two  whole  days  to  get  from  London  to 
Birmingham,  and  in  winter  it  took  three  or  four 
days.  That  was  almost  as  late  as  the  end  of  the 
eighteenth  century.  Now  you  have  231,000  miles  of 
about  the  best  roads  in  the  whole  of  the  civilised 
world.  Telford,  Macadam,  and  other  men  to  whom 
we  owe  a  great  debt  of  gratitude,  undertook  to  lay 
down  some  of  the  most  magnificent  roads  in  the 
world.  Then  came  railroads,  and  many  of  our  roads 
appeared  to  fall  into  desuetude.  I  am  sure  those  who 
were  taking  carriage  drives  twenty  or  thirty  years 
ago  must  have  been  impressed  by  the  fact  that  the 
moment  they  left  a  great  town,  when  they  got  10  or 
15  miles  from  a  great  centre  of  habitation,  they  found 
hardly  anybody  on  the  road  at  all. 

DUST    AND    DELIGHT. 

Then  came  the  great  revolution  effected  by  the 
pneumatic  tyre,  and  the  whole  of  the  roads  were 
filled  with  dust  and  delight  once  more.  "(Laughter.) 
Then  came  motors.  I  do  not  know  whether  you  have 
n  ad  the  very  remarkable  report  circulated  to  this 
conference.  I  read  it  witli  very  great  interest.  There 
is  nothing  more  striking  in  it  than  the  passage  show- 
ing what  has  happened  even  to  one  secondary  arterial 
road  out  of  London.  Twenty  or  twenty-five  years 
ago,  if  you  had  been  in  that  spot,  you  would  probably 
-Mud  a  few  light  vehicles  and  one  or  two  heavy 

.I         ten     years    ago,    perhaps    a    long    stream   of 

bicycles.     But  on  a  Sundaj    moi  oing   the .    tool    the 

rn    that   road   in  a   single  hour,   and    really 

the  figures  are  so  remarkable  that  I  need  not  apolo- 
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g  3e  i"i  eal]  ag  attention  to  them — 100  bicycles,  50 
motoj  bicycles  50  motor  'buses,  300  motors,  and  15 
horse-drawn  vehicles.  If  you  went  there  on  Monday 
morning,  in  addition  to  that,  we  .should  find  a  num- 
ber of  heavy  motor  deliver  vans.  That  is  a  revolu- 
tion in  the  roads  of  this  country,  and  the  result  has 
been  that  you  have  got  in  this  country  now  220,000 
motor  vehicles.  I  think  that  is  twice  as  high  as  the 
uearesl  country  in  Europe,  hut  only  me-third  of 
the  number  in  the  United  states.  What  has  been 
the  effect?  That  the  question  of  road  making  has 
once  more  become  an  important  economic  and  finan- 
cial question  for  the  consideration  of  the  country, 
especially  financial.  (Laughter.)  And  it  urgently 
-   upon  engineers,   presses  upon  municipalities, 

presses    upon    Gover ents,    and    pn 

upon  ratepayers.  (Laughter.)  In  Ls</2  the  roads  of 
England  and  Wales  cost  to  maintain  £8,500,000. 
Twenty  years  later  they  cost  £15,500,000,  practically 
double.  That  gives  you  an  idea  what  a  revolution 
lias  taken  place  in  the  question  of  road  maintenance 
in  the  course  of  twenty  years  in  this  country.  And 
it  is  not  merely  because  of  pleasure  motors.  There 
are  heavy  motors  for  the  conveying  of  passengers 
and  goods.  The  road  is  now  being  used  more  and 
more  for  the  conveyance  of  goods,  and  I  do  not  know- 
that  is  a  matter  to  he  deplored.  The  hm 
improve  communications  the  less  you  spend  on  dis- 
tribution, and  the  less  you  spend  on  distribution  the 
more  is  left  for  production,  and  that  is  a  very  im- 
portant consideration  for  any  country.  Bad  roads 
mean  that  a  horse  is  taken  away  from  the  plough 
and  attached  to  a  cart.  From  the  point  of  view  of 
wealth-making,  that  in  itself  is  a  bad  thing.  You 
have  a  great  problem  to  consider,  surface,  dust, 
width,  and  I  think  especially,  exits  from  great  towns. 

MAINTENANCE     OF     ROADS. 

I  am  very  glad  to  see  that  the  Eoad  Board  has 
made  grants,  during  the  last  few  years,  since  it  was 
formed  in  1910,  for  the  purpose  of  improving  the 
roads  of  this  country  to  the  extent  of  over  £3,000.000; 
and  I  am  very  glad,  in  spite  of  all  temptations  to 
the  contrary,  that  that  money  has  been  spent,  not 
on  maintenance,  but  on  improvement.  If  the  money 
had  been  spent  merely  in  maintenance  you  would 
never  have  effected  the  improvement  that  lias  been 
effected  very  largely  owing  to  the  inducement  afforded 
by  that  colossal  grant  of  £2,300,000  for  improving  the 
roads.  I  am  very  glad  they  have  got  a  little  balance 
at  the  bank,  and  I  hope  some  part  of  that  balance 
will  be  spent  on  improving  the  exits  from  the  great 
cities.  I  am  very  glad  to  hear  that  an  arrangement 
has  been  effected  between  the  Eoad  Board  and  the 
Middlesex  County  Council  for  a  new  exit  out  of 
London,  very  sadly  needed.  I  believe  it  will  cost 
something  under  £500,000,  the  Eoad  Board  under- 
taking three-quarters,  and  the  Middlesex  County 
Council  one-quarter.  It  will  be  an  enormous  con- 
venience, not  merely  for  those  who  have  got  motors, 
but  for  those  who  have  business  to  transact.  Even 
in  the  solving  of  a  question  like  the  housing  problem 
a  good  deal  depends  upon  taking  people  out  of  con- 
gested areas  in  towns  to  live  in  the  more  refreshing 
air  of  the  country.  The  town  will  become  the  mart, 
the  shop,  the  entertainment  centre,  and  the  country 
will  be  the  home,  the  dwelling-place,  the  nursery, 
and  the  resting  place.  These  are  the  things  which 
go  to  the  very  root  of  the  condition  of  every  civilised 
country.  These  are  the  problems  you  are  consider- 
ing during  the  next  few  days,  and  I  am  delighted 
that  some  of  the  ablest  men,  representing  thirty- 
nine  Governments,  are  here.  There  is  not  a  civilised 
community  in  the  world  that  is  not  represented  in 
this  hall  to-day.  (Cheers.)  I  cannot  recall  a  conference 
which  represented  such  a  vast  area  of  interest  and 
population  and  influence  as  that  which  is  assembled 
here  to-day,  and  I  cannot  recall  a  conference  which 
had  to  settle  down  to  the  practical  consideration  of 
more  important  problems,  and  on  behalf  of  the 
British  Government  I  bid  you  all  welcome. 

SIE  GEOEGE  GIBB'S  ADDRESS. 

Sir  George  Gibb  said:  I  thank  you  for  the  great 
honour  conferred  on  me  by  election  as  president  of  the 
Third  International  Eoad  Congress,  and  I  have  now 
the  privilege  of  addressing  you  in  the  dual  capacity 
of  president  of  the  congress  and  chairman  of  the  Local 
Organising  Council. 

No  congress  ever  entered  upon  its  labours  under 
happier  auspices.  We  have  been  honoured  by  the 
patronage  of  His  Majesty  the  King  and  by  the  gracious 
invitation   of   His  Majesty  to    visit  Windsor    Castle. 


We  have  received  encouragement  and  support  from 
His  Majesty's  Government,  at  whose  invitation  we 
are  holding  our  meeting  in  London,  and  we  know  that 
the  work  on  which  we  are  engaged  deeply  concerns 
the  future  welfare  of  the  people,  not  of  one  country 
only,  but  of  all  countries  in  the  world. 

My  first  duty  as  your  president  is  to  express  on 
your  behalf  most  sincere  and  grateful  thanks  to  the 
Chancellor  of  the  Exchequer  for  the  cordial  welcome 
which  he,  on  behalf  of  the  Government,  has  given  to 
the  members  of  the  congress.  The  personal  interest 
which  he  has  taken  in  questions  affecting  roads  is 
well  known,  and  it  is  to  him  that  we,  in  this  country, 
owe  tiie  measure  which  was  the  first  step  taken  by 
Parliament  to  secure  the  double  aim  of  improvement 
of  roads  and  relief  to  ratepayers.  The  presence  of 
Mr.  Lloyd  George  at  our  inaugural  meeting  is  a 
matter  of  special  gratification  to  members  of  the  •con- 
gress, and  in  your  name  I  tender  him  our  best  thanks 
for  his  address,  and  for  all  that  he  has  done  for  roads 
as  well  as  for  all  that  we  hope  he  will  do. 

I  wish,  also,  at  the  outset  of  our  proceedings  to 
tender  our  most  cordial  thanks  to  all  who  have  co- 
operated in  the  arrangements  for  the  congress  work. 
The  papers,  reports  and  communications,  which  have 
been  prepared  by  most  eminent  road  experts,  contain 
a  vast  amount  of  original  thought  and  research.  For 
all  the  labour  devoted  to  the  preparation  of  these 
papers,  which  constitute  our  main  contribution  to  the 
cause  of  road  improvement  and  our  enduring  record, 
1  tender  our  best  thanks  to  the  writers.  To  the 
Executive  of  the  Permanent  Association  in  Paris, 
whose  experience  and  guidance  in  the  work  of  or- 
ganisation have  been  of  incalculable  value,  a  special 
acknowledgment  from  the  London  Organising  Council 
is  due,  and  I  am  glad  to  have  the  pleasure  of  tendering 
this  acknowledgment  personally  to  the  president  of 
ociation,  M.  de,  Preaudeau,  whose  fame  as  a 
road  engineer  is  everywdiere  known,  and  to  the  secre- 
tary, M.  Mahieu,  who  is  the  life  and  soul  of  every 
movement  to  which  he  devotes  his  abundant  energy. 
The  work  of  local  organisation  has  been  very  pleasant 
owing  to  the  universal  and  ready  support  which  has 
been  given  to  it  throughout  the  United  Kingdom.  The 
Organising  Council  is  fully  representative  of  local 
authorities,  professional  and  technical  institutions, 
traders'  associations,  and  private  associations  of 
persons  interested  in  roads,  from  all  of  whom  valuable 
support  has  been  received.  The  duties  of  the  com- 
mittees among  whom  the  work  has  been  divided  has 
been  performed  with  ungrudging  devotion.  The  pro- 
gramme of  inspections,  excursions  and  entertainments 
is  before  you,  and  you  will  realise  that  such  a  pro- 
gramme could  not  have  been  arranged  without  most 
generous  help  from  many  willing  helpers.  To  all  who 
have  helped  in  any  capacity  I  tender  our  thanks,  and 
especially  to  the  Lord  Mayor  and  Corporation  of  the 
City  of  London,  the  Institution  of  Civil  Engineers, 
the  Surveyors'  Institution,  the  Institution  of  Mechani- 
cal Engineers  and  the  Eoyal  Automobile  Club,  to  all 
of  whom  we  are  indebted  for  the  provision  of  hospi- 
tality which  will  be  greatly  appreciated  by  the  mem- 
bers of  the  congress.  Much  hospitality  has  also  been 
offered — a  great  deal  more  than  we  have  been  able 
to  accept— by  mayors  of  the  cities  and  towns  we  pro- 
pose to  visit,  and'  many  others  whom  we  will  be  able 
to  thank  individually  later  on;  but  I  would  like  to 
include  these  prospective  hosts  in  my  general  acknow- 
ledgment of  the  great  kindness  and  assistance  which 
we  have  received  on  every  side  in  connection  with 
the  organisation  of  the  congress  meeting. 

The  execution  of  all  the  details  of  the  organisation 
has  been  in  the  charge  of  our  able  and  experienced 
general  secretary  and  deputy  secretary,  and  it  is  a 
great  personal  pleasure  to  me  to  express  to  Mr.  Eees 
Jeffreys  and  Mr.  Montagu  Harris,  and  to  the  staff  who 
have  aided  them,  my  sense  of  the  zeal  and  efficiency 
with  which  their  work  has  been  done,  and  to  tender 
to  them  the  thanks  of  the  congress. 

UNSETTLED    QUESTIONS. 

One  of  the  most  remarkable  features  of  the  existing 
situation  in  regard  to  roads  is  the  number  anTt  the 
scope  of  the  unsettled  questions.  The  cause  of  this 
state  of  general  unsettlement  and  uncertainty  is  the 
vapid  development  of  motor  vehicles,  which  have,  with 
startling  suddenness,  revolutionised  the  use  of  roads, 
and  completely  altered  the  conditions  on  which  exist- 

tems  of  road  administration  and  pracl 
road  engineers  were  based.  Outside  large  cities  and 
towns,  which  have  their  own  special  problems,  the 
road  question  is  the  motor  question.  Roads  require 
to  be  adapted  to  motor  traffic.  The  old  roads  can  no 
longer  satisfy  the  new  needs. 
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Who  is  to  bear  the  burden  of  the  necessary  expen- 
diture on  reconstructions  and  improvements  and  more 
costly  maintenance,  and  in  what  manner  and  in  what 
proportion  is  it  to  be  spread  over  the  various  interests 
concerned  ?  It  seems  to  me  that  this  financial  ques- 
tion, with  winch  the  question  of  administration  is 
closely  connected,  is  one  of  first  importance,  and  1 
1  rust  that  the  deliberations  of  the  congress  will  result 
in  material  of  great  value  being  provided  towards  the 
solution  of  the  problem  of  placing  on  a  practical  and 
equitable  basis  the  relations  between  finance  and  road 
improvement. 

I  will  not  attempt,  in  speaking  to  you  this  afternoon, 
to  refer  in  detail  to  questions  which  will  occupj  us 
at  the  sectional  meetings.  The  requirements  of  roads 
are  so  numerous  and  diverse  as  to  baffle  condensation, 
and  it  is  no  part  of  my  duty  as  president,  even  if 
time  were  available  for  the  purpose,  to  attempt  to 
suggest  to  you  the  conclusions  at  which  you  will 
arrive. 

In  the  engineering  sections  you  will  pursue  your 
search  for  the  ideal  road  adapted  to  each  different  set 
of  conditions.  It  is  waste  of  money  to  maintain  ;i 
road  either  above  or  below  the  standard  required  for 
its  traffic. 

STATE  MANAGEMENT  OF  ROADS. 

In  the  sections  concerned  with  administration  and 
finance  you  will  have  before  you  most  valuable  papei 
describing  in  full  detail  the  systems  in  vogue  in  many 
countries;  and  you  will  find,  as  we  should  expect, 
great  differences  of  opinion  as  to  the  respective  advan- 
tages and  disadvantages  of  centralisation  and  devo- 
lution, and  of  State  administration  as  compared  with 
local  administration. 

The  general  trend  of  opinion  is  undoubtedly  -in  the 
direction  of  State  management  of  all  important  roads 
in  which  there  may  be  said  to  be  a  predominantly 
national  interest.  We  have  no  experience  of  State- 
managed  roads  in  this  country,  and  although  there  is 
a  widely  held  opinion  that  the  State  should  make 
larger  grants  in  aid  of  the  maintenance  of  a  consider- 
able mileage  of  roads  of  national  importance,  with  the 
iry  result  of  introducing  more  State  control  or 
supervision  in  regard  to  the  maintenance  of  these 
roads.  I  do  not  see  any  considerable  movement  of 
British  opinion  towards  the  direct  administration  of 
any  roads  by  a  central  department  of  State.  The  area, 
of  highway  administration  has  been  constantly  en- 
larged until  it  lias  grown,  as  regards  main  roads,  from 
the  parish  to  the  county,  and  no  doubt  the  county 
jurisdiction,  which  has  in  many  counties  proved  most 
efficient  and  excellent,  will  be  extended  to  cover  a  still 
greater  mileage  of  roads  within  each  county.  Small 
areas,  too  small  to  provide  adequate  finance  or  suffi- 
cient skilled  engineering  supervision,  may  tend  to  dis- 
appear, and  to  be  absorbed  in  larger  areas.  But  high- 
way administration  will,  I  think,  in  Great  Britain 
remain  what  it  has  always  been — a  function  of  local 
government.  We  will  not  readily  part  with  the  great 
advantages  of  local  responsibility,  local  knowledge  and 
local  interest. 

But  even  in  this  country  local  administration  would 
be  in  peril  if  highway  authorities  did  not  recognise, 
as  I  believe  most  of  them  do  recognise,  that  modern 
road  work  must  be  in  charge  of  thoroughly  trained, 
competent,  skilful  and  adequately  paid  engineers  with 
adequate  technical  and  accounting  staffs.  On  this 
point  I  have  no  doubt  the  congress  will  speak  with  no 
uncertain  voice. 

TUB     PASSINCi     OF     W  ATER-BOUND     MACADAM. 

Great  improvements  in  road  making  have  been 
achieved  since  the  Brussels  Congress.  Dust  has  been 
conquered;  it  does  not  exist  to  any  appreciable  extent 
on  roads  which  have  been  properly  treated  with  tar 
or  bitumen.  In  Great  Britain  the  general  trend  of 
engineering  opinion  is  undoubtedly  in  favour  of  the 
use  of  tarry  or  bituminou.-  substances  in  road  making, 
and  in  England,  perhaps,  to  a  greater  extent  than  in 
intry,  macadam  treated  with  tar  or  bitu- 
men has,  not  only  experimentally,  but  definitely  and 
ally  taken  the  place  of  water-bound  macadam 
for  roads  of  any  importance.  I  do  not,  of  course,  refer 
to  city  frying  intense  and  heavy  traffic,  for 
which  other  forms  of  pavement  are.  more  suitable. 
The.  extension  of  the  use  of  tar  and  bitumen  in  road- 
making  depends  now  on  financing  1  lie  initial  extra 
cosl  more  than  on  any  uncertainty  in  engc 
opinion.  But  the  choice  of  method  still  depend-,  as 
it  should  do,  on  individual  selection  in  view  of  the 
aet.ua!  ■  ...  mditioiM  ol  the  rdad.  We 
••-,■  try  every  promising  method  and  mate- 
rial for  many  ye..  ttempting  to  arrive  at 
definite  or  final  opinions. 


You  will  see  and  judge  for  yourselves  on  the  inspec- 
tion tours  what  has  been  done  in  the  way  of  improve- 
ment on  the  roads  you  will  visit,  and  you  will  hear 
about  other  improvements.  I  hope  and  believe  that 
your  judgment  will  be  that  there  is  now  a  ver\  large 
and  a  rapidly  increasing  mileage  of  good  roads  in  this 
country.  Anyone  who  studies  what  has  been  done 
within  a  very  short  period  of  time  will,  f  think,  be 
impressed  with  the  practical  manner  in  which  the 
difficulties  have  been  faced,  and  will  give  great  credit 
to  the  members  and  technical  officers  of  our  highway 
authorities,  who  have,  not  universally,  but  in  nume- 
rous cases,  dealt  with  the  situation  in  a  business-like 
manner,  and  promptly  adopted  the  improved  methods 
and  materials  which  engineering  science  indicate, I  as 
the  most  likely  to  yield  good  results. 

WORK    OF    VOLUNTARY    SOCIETIES. 

1  think  if  is  also  right  to  mention  the  indebtedness 
of  the  public  to  the  voluntary  societies  who  have  in- 
terested themselves  in  the  improvement  of  roads,  and 
who  are  well  represented  at  this  congress.  The  situa- 
tion was  quite  a  delicate  one.  Too  much  activity  or 
misdirected  activity  on  the  part  of  these  societies, 
especially  those  directly  representing  the  interests  of 
motorists  might  have  hindered  the  object  they  had  in 
view  ;  but  so  sensible  and  useful  have  been  the  activi- 
ties and  operations  of  our  voluntary  helpers  under  the 
generally  sagacious  leadership  of  the  Royal  Automobile 
Club  and  other  leading  automobile  associations,  and 
practical  suggestions  of  the  Roads  Improvement  Asso- 
ciation and  other  similar  societies  that  highway 
officials  generally  acknowledge,  as  far  as  my  experi- 
ence goes,  the  advantages  that  have  been  gained  from 
the  as  tstance  and  the  efforts  of  the  voluntary  asso- 
ciations. 

I  believe  that  the  same  may  be  said  of  many  volun- 
tai\  associations  in  other  countries,  such  as  the 
automobile  associations  in  the  United  States  of 
America  and  the  touring  clubs  in  France  and  Belgium, 
and,  no  doubt,  of  many  others  with  whose  operations 
I  am  not  personally  acquainted. 

Our  efforts  to  improve  are  being  continued  with 
accelerated  pace.  You  will  see  at  the  exhibition 
abundant  evidence  of  what  private  manufacturers  are 
doing.  The  enterprise  of  these  manufacturers  aided 
by  their  professional  advisers  has  initiated  and  de- 
veloped improved  methods  and  materials  which,  in 
conjunction  with  the  work  of  many  able  engineers  in 
official  charge  of  public  roads,  have  contributed  to 
the  great  advance  in  the  art  and  science  of  road 
making  which  has  taken  place  within  the  last  few 
years. 

Gentlemen,  I  will  conclude  by  expressing,  on  behalf 
of  the  Local  Organising  Committee,  a  hearty  welcome 
to  all  the  delegates  and  members,  both  those  from 
our  own  country  and  those  who  have  come  from  over 
the  seas,  our  fellow-workers  for  the  improvement  of 
roads,  and  also  to  the  ladies  who  have  graced  the 
congress  with  their  presence. 


At  the  close  of  Sir  George  Gibb's  address  Mr.  Lloyd 
George  left,  for  the  House  of  Commons,  and  Sir  George 
took  the  chair. 

THE   1910   CONGRESS. 

Many  of  the  foreign  delegates  then  delivered  short 
speeches,  and  Dr.  Lewald,  chief  delegate  from 
Germany,  invited  the  congress  in  the  name  of  the 
Imperial  German  Government  to  hold  their  next 
meeting  in  1916  at  Munich.  He  was  followed  by 
Herr  Wand,  who,  on  behalf  of  the  Bavarian  Govern- 
ment,  seconded  this  invitation. 

Sir  George  Gibb,  amid  the  plaudits  of  the  dele- 
gates, accepted  the  invitation. 

-Mr.  W.  de  Hertburn  Washington,  representing 
the  United  States,  remarked  that  every  good 
American  felt  at  home  in  London;  they  were  proud 
of  their  Mother  Country.  "Since  we  have  taken  our 
place  with  the  brotherhood  of  nations,"  he  added, 
"we  feel  at  home  amid  delegates  from,  (he  peoples 
of  all  the  nations  of  the  world.  We  love  to  be  the 
big  In-other  of  our  neighbours,  the  enemy  ol  no  nine 
and  of  no  nation  on  the  face  of  the  globe."  He 
brought  the  invitation  of  the  Governor  of  the  State 
of  ,\ev\  York  for  the  congress  to  hold  its  next  con- 
vention in  the  United  Slate,-  oi  America,  and  would 
also  have  brought  the  invitation  to  the  president  hut 
for  the  fact  that  some  active  member  of  congress 
hail    inserted,    unknown   even    to    the   Cabinet,   a    little 

rider  in  a  Bill  which  forbade  the  President  of  the 
United  Mate,-  appointing  delegates  to  any  interna- 
tional convention  without  a  special  Act  of  Congress, 
lb-     upposed   thej    would  have  to  yield  this  time  to 
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Germany,  bu1  promised  the  delegates  a  hearty  wel- 
come  when  they  visited  America.  He  added  that 
whereas  Km  years  ago  the  United  Stales  contained 
a  few  mads  little  better  Hum  Indian  trails,  to-day 
the  highways  extended  over  2,200,000   miles. 

The  Italian  delegate  (Signor  Ltjiggi)  said  thai  from 
whal  he  had  -ecu  of  the  roads  in  Kent  and  Su  ex 
lie  felt  convinced  thai  the  delegates  had  come  to 
the  righl  place  to  learn  the  art  of  road  making,  and 
the  representative  ol  Monaco  (Dr.  Guglielminetti) 
observed  that  England  led  the  world  in  the  matter 
of  macadamised  roads. 

His  Excellency  Dr  Timonoef  (Russia),  remarking 
that  the  congress  inel  upon  a  memorable  date  the 
birthday  of  the  Prince  of  Wales-asked  the  president 
on  behalf  of  the  delegates  to  present  to  His  Majesty 
King  George,  Queen  Mary,  Queen  Alexandra,  and 
the  Prince  of  Wales  their  most  heartfelt  congratula- 
tions and  respectful  good    wish 

iThe  representatives  of  Canada,  Austria,  Hungary. 
Belgium,  Spain,  Norway,  Holland,  Roiimania  and 
Switzerland  also  offered  greetings  on  behalf  of  their 
respective  Governments,  and  the  conference  shortly 
afterward--  adjourned  until  Tuesday  morning,  when 
the  meetings  of  sections  for  the  consideration  of 
papers  and   reports  began. 

ROAD  EXHIBITION:  OPENING  BY 
LORD  BEAUCHAMP. 
The  opening  ceremony  in  connection  with  the 
exhibition  of  road-making  materials  and  appliances 
at  the  Horticultural  Hall — fully  described  in  last 
week's  issue  of  The  Surveyor  —  was  performed 
shortlj  after  five  o'clock  by  Lord  Beauchamp,  First 
Commis  ioner  of  Works,  in  the  presence  of  a  very 
large  gathering.  Speaking  from  the  gallery,  Lord 
Beauchamp  said  he  was  very  glad  that  the  Intel 
national  Road  Congress  accepted  the  invitation  of 
His  Majesty's  Government  to  hold  the  present  year's 
meeting  in  London.  On  behalf  of  the  Government 
he  had  much  pleasure  in  wishing  the  congress,  and 
especially  thai  section  of  it — the  exhibition — which 
co-ordinated  the  researches  and  inventions  of  the 
engineering  and  chemical  sciences,  every  success, 
and  lie  was  sure  he  might,  warmly  congratulate  the 
Executive  Committee  and  the  Local  Organising  Com- 
mittee on  the  results  of  their  efforts.  The  work  of 
road  engineers  had  been  very  important  for  many 
years,  and  was  more  important  to-day  than  ever 
before.  Our  roads  were  used  more  and  more  for 
pleasure  and  business  as  years  went  on.  With  thai 
increased  use  of  the  highways  the  public  increased 
their  requirements,  and  it  was  in  order  to  meet   those 


demands  that  there  were  gathered  there  that  day  all 
tli.it  could  lie  shown  of  modern  appliances  and  mate- 
rials for  the  manufacture  of  roads.  Inventors,  manu- 
facturers, traders  and  highway  authorities  had  com- 
bined to  make  the  exhibition  of  value,  and  he  thought 
that  many  of  the  general  public  who  had  not  pre- 
viou  Ij  taken  any  specialised  interest  in  the  ques- 
tion would  be  astonished  to  find  how  much  capital 
v.i  involved  and  how  intricate  was  the  plant  neces- 
sary  to-day  for  the  manufacture  and  improvement, 
of  our  roads.  It  was  a  commonplace  with  them  all 
thai  these  roads  had  improved  very  considerably 
during  the  last  year  or  two.  The  small,  and  yet  very 
important,  matter  of  dust  had  received  the  attention 
of  many  inventors  and  engineers,  and  it  was  satis- 
factorj  to  know  thai  that  annoyance— an  annoyance 
both  to  the  occupiers  of  houses  and  to  those  who  used 
the  road  could  be  practically  eliminated.  They 
had  hi  ought  together  all  that  modern  science  and 
knowledge'  had  discovered  with  regard  to  roads;  in 
1li.it  respect  the  exhibition  which  he  had  to  open 
that  day  was  a  unique  one,  and  he  thought  they  were 
entitled  to  congratulate  Sir  Maurice  Fitzmaurice  and 
Mr.  Maybury,  the  chairman  and  vice-chairman  and 
hon.  secretary  respectively  of  the  Exhibition  Com- 
mittee, and  Sir  Herbert  Praed  and  Mr.  Herbert 
Beadle  and  Sir.  H.  L.  Wettern,  the  chairman  and 
hon.  secretaries  of  the  Traders'  Committee,  on  the 
results  of  their  labours.  The  thanks  of  the  congress 
were  especially  due  to  those  gentlemen  for  the  trouble 
they  had  taken  to  make  the  exhibition  of  interest  ; 
his  hope  was  that  it  would  be  a  success,  and  it  was 
with  a  very  real  pleasure  that  he  declared  it  open. 

It  was  announced  by  M.  Mahieu  that  a  letter  had 
been  received  from  the  President  of  the  French 
Republic  stating  that  while  M.  Poineare  was  unable 
during  his  stay  in  England  to  be  present  at  the 
congress  and  exhibition,  he  desired  to  express  his 
great  interest  in  the  problems  under  consideration, 
and   to  wisli  the  proceedings  every  success. 

A  vote  of  thanks  was  accorded  to  Lord  Beauchamp 
on  the  proposition  of  Sir  Maurice  Fitzmaurice, 
seconded  by  Mr.  H.  P.  Maybury. 

RECEPTION   AT   THE   GUILDHALL. 

In  the  evening  the  delegates  were  received  at  the 
Guildhall  by  the  Lord  Mayor,  the  occasion  being  a 
conversazione  given  in  their  honour  by  the  City 
Corporation.  There  were  considerably  over  2,000 
guests.  The  hand  of  the  Royal  Artillery  performed 
in  the  gallery  of  the  Great  Hall.  A  concert  was  given 
in  the  new  council  chamber,  while  there  was  dancing 
in  the  library. 


SEGTION  I. 

FIRST  QUESTION:    THE   PLANNING   OF   NEW  STREETS  AND   ROADS. 


Capt.  G.  SwiNTON  (Chairman  of  the  Delhi  Town  j 
Planning  Commission)  presided  at  the  combined  meetings 
of  sub-sections  A  and  B  of  the  Congress,  held  at  Caxton 
Hall,  Westminster,  on  Tuesday.  These  sections  deal 
with  the  construction  and  maintenance  of  roads  outside 
and  in  towns,  and  appended  are  abstracts  of  the 
several  papers  and  communications  which  came 
under  consideration. 

THE    PLANNING     OF     NEW     STREETS     AND 
ROADS       IN     TOWNS. 

By  Mr.  SCHMIDT,  Beigeordneter  of  the  Town  of  Essen. 

The  author  considers  that  in  the  science  of  town 
planning  the  Germans  are  far  in  advance  of  other 
countries.  He  recognises  two  classes  of  streets  in 
which,  respectively,  the  requirements  of  traffic  and 
those  of  health  and  social  politics  preponderate.  In 
fixing  the  position  of  new  residential  streets  the 
position  of  the  sun  as  regards  the  fronts  and  backs 
of  buildings  should  be  taken  into  account.  As  re- 
gards the  alignment  of  traffic  routes,  straight  lines 
are  usually  the  best,  but  they  may,  if  necessary,  be 
replaced  by  flat  curves  which  do  not  interfere  with 
the  outlook  for  about  200  metres. 

In  the  suburbs  it  will  often  be  possible  to  make 
the  route  more  direct.  The  cross-section  should  be 
so  arranged  that  the  fast  traffic  and  all  other  kinds 
of  traffic  should  interfere  with  each  other  as  little 
as  possible,  and  to  avoid  disturbance  of  the  road, 
underground  and  overhead  conduits  of  every  kind 
should  be  provided.  Special  tracks  should  be  pro- 
vided for  vehicles  travelling  at  medium  and  fast 
speeds.  In  the  interior  of  old  towns,  curves  should, 
as  a  rule,  have'  radii  of  not  less  than  500  metres, 
which,   with   a    width   of   20   metres,   gives'  a    free   out- 


look of  about  200  metres.  In  towns  built  on  hillsides 
a  minimum  radius  of  30  metres  may  be  adopted,  and 
the  convex  side  of  the  road  may  be  slightly  set  back. 
As  the  roadway  is  the  most  expensive  part  of  the 
load  both  to  make  and  to  maintain,  it  is  advisable 
to  keep  down  its  width  to  the  minimum  required 
for  traffic.  It  should  never  be  less  than  5  metres.  In 
wide  streets  a  central  strip  of  5  metres  for  tramways, 
or  6  metres  if  there  be  central  standards,  should  not 
be  contained  in  the  roadway  width.  In  residential 
streets  the  width  may  be  5  metres  in  every  case,  if 
there  be  street  crossings  in  wider  bays  at  least  every 
](K)  metres  apart.  In  the  subtvrbs  it  is  recommended 
as  a  fundamental  principle  that  special  tracks 
should  be  prepared  apart  from  the  road  for  fast 
traffic,  and  crossing  other  tracks  on  the  level 
should  be  avoided  altogether. 

In  laying  out  the  road  system  of  a  town,  crossings 
can  only  be  properly  designed  if  they  are  "borne  in 
mind  long  before  they  are  reached,"  so  that  several 
routes  may  be  joined,  or  crossings  can  be  arranged 
for  at  different  levels.  A  division  of  the  roads  for 
different  kinds  of  traffic  is  desirable,  and  in  the 
suburbs  the  lines  for  fast  travelling  tramcars  should 
he  placed  outside  the  road  whenever  possible. 

In  laying  out  new  streets  in  new  towns,  the  net- 
work of  tramways  should  be  so  arranged  as  to  assume 
the  character  of  a  fast  line  in  suitable  localities. 
These  lines  must  not  cross  each  other  on  the  level. 
The  tramway  traffic  should  be  kept  off  the  public 
roads  altogether,  and  taken  off  them  as  much  as 
possible  after  the  lines  leave  the  inner  town,  and  the 
service  can  then  be  accelerated  without  the  pas- 
sengers having  to  change  cars.  A  diagram  is 
appended  to  the   report    showing  a   [imposed   plan    for 
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a  new  town.  The  industrial  area  lying  in  a  segment 
between  N.E.  and  N.W.  of  the  centre,  the  prevailing 
wind  being  assumed  to  bo  at  S.W  . 

THE   PLANNING   OF    NEW    COUNTRY   ROADS. 
Bv  Mr    NESSEXIUS,  Lauiles  and  Geheimer  Baurat, 
Hanover,  and  Mr.  GREUL1NG,  Konighcher 
Bauamtmann,  Augsburg. 
The  authors   discuss   alignment   on   the   basis   of   a 
study  of  the  work  done  by  a  horse  drawing  a  vehicle, 
and  express  the  opinion  that  in  the  ease  of  a  motor 
wagon    sufficiently  accurate  results  will  lie  obtained 
by  the  same  formula.    They  lay  it  down  as  an  axiom 
that  in  the  alignment  of  a  road  the  new  development 
in  the  means  of  locomotion  has  not  introduced   any 
new  feature  that  would  lead  to  a  radical  alteration  in 
the  treatment  of  the  problem.     The  financial   asped 
of  transport  by  motor  wagon   and  of  motor  omnibus 
traffic  will  have  to  be  considered,  but  a  consideration 
of   pleasure   motor   traffic   need   not  enter    into    such 
calculations.    In    Prussia     an    official    ordinance    of 
1871    fixes   the     following    maximum    gradients:     In 
mountainous  country,  5  per  cent;    in  hilly  country. 
4  per  cent;  in  flat  country,  2i  per  cent.    In  Bavaria 
a   rule  made   in   1907  recommends   a   maximum   of   3 
per    cent    for   places   where    traffic   is    heavy,    but    in 
difficult    country,    State    and    district    roads    may    be 
laid  out  with  gradients  of  5  per  cent,  and  communal 
is   at   7   per    cent.     Motor    traffic    does    not,    as    a 
matter    of   principle,    require    flatter    gradients    than 
those  set  forth  in  existing  regulations.     But  gradient. 
should  be  made  less  when  it  can  be  done  at  a  reason- 
able   cost.    The    resolution   of   the    Congress   of    1803 
was  that  the  radii  of  curves  should  not  be  less  than 
50  metres,  but  even  quite  recently  roads  have   been 
laid  out  with  curves  of  much  smaller  radii.     A  radius 
50   metres  is   seldom  possible  on   mountain  roads. 
The  Jochberg  incline  has  curves  of  30  metres,  and  in 
some  cases  20  metres;   but  in  curves  of  less  than   30 
metres  the  normal  width  of  5'7  metres  is  increased 
to  7'7  metres. 

As  regards  cross-section  and  width,  a  feature  of 
North  German  roads  which  is  worth  attention  is  the 
provision  of  a  "summer  track,"  usually  left  un- 
metalled,  and  used  by  the  lighter  traffic.  In  such 
cases  the  width  of  the  metalled  roadway  may  be 
somewhat  reduced. 

In  Bavaria,  State  roads  have  carriageways  of  a 
minimum  width  of  47  metres,  with  two  bankings, 
each  0-9  metres,  and  the  total  width  of  district  roads 
is  nearly  always  less  than  6  metres.  In  Prussia  the 
most  usual  widths  are:  for  roads  with  summer 
:ks,  4  metres;  and  45  to  56  metres  for  other  roads; 
-pecial  decrees  have  been  issued  by  most  of  the 
provinces  of  Prussia.  In  Schleswig-Holstein  the  per- 
missible minimum  width  of  metalled  carriageway  is 
I  metres  for  provincial  roads  and  3  metres  for  by- 
roads. 

In   Hanover    there    is    almost    always    a   summer 
'rack,    and    the    prescribed    width    are    35    metres    for 
main    roads    and    communal     roads,     and     3     metres, 
irtain   conditions,   for   subordinate   communal 
Is. 
The  authors  draw   attention   to  the   important  prin- 
•  that  if  a  road  is  too  narrow  the  cost  of  mainte- 
nance   will    be    increased   out   of    all    proportion.      \s 
regards   crossfall,    customary    average    crossfalls    on 
German  roads  are:   on  the  level,  7  per  cent  for  niac- 
in, .",  per  cent  for  stone  setts,  4  per  cent  for  wood 
blocks,   and    3   per   cent    for   clinkers.     These   are    all 
much    reduced    on    gradients.     The    authors    SU| 
that  a  crossfall  one  way  only  may  be  recommei 
for  ids  at  every  sharp  curve,  the  amoun 

mil  being  calculated  on  the  same   principle 
as    the   super-.1  the    outer    rails   on    railway 

curves. 

Tramways  and  light  railways  should  be  ),•  pt  oh 
the  roade  as  far  as  possible ;    I s  the  ci 

of    upkeep   and    interfere   with    traffic.       \      regard 
mot  road         tems   which 

been  built  oi    light   traffic  onl      cat I    be  i 

structed    within    a    rea    mable    timi     to    cai  -       motoi 
■     importan 
ind  the  wagonj  prohibited  from  using  other 
roads. 

PLANNING  OF  NEW  STREETS  AND  ROADS. 

[XL  -MASIK.  Engineer,  Professor  at  the  Bohemian 
Technical  "  Hochschule,"  Brunn. 

Thie  p  luding  sixty- 

tra    ons   ami   in  itise  on  the  sut 

iimcnt  and  setting  out  of  roads. 
'I'!n   mthor  points  out  thai  in  drawing  up  hi    report 


he  has  made  use  of  writings  and  lectures  by  Profs. 
Bukovsky,   Velflik,  Hrasky,   Cervinka  and  Spacek. 

A  study  of  hygienic  conditions  is  of  importance  in 
setting  out  roads,  and  the  author  expresses  the 
opinion  that  one  of  the  demands  of  the  modern  con- 
struction of  roads,  in  the  country  as  well  as  in  towns, 
is  that  it  should  he  possible  to  water  and  wash  the 
roads  by  means  of  specially  provided  gutters  and 
tanks.  The  direction  of  streets  will  depend  on  the 
direction  of  prevailing  winds,  and  they  should  be 
fixed  with  due  regard  to  orientation.  The  choice  of 
a  route  will  depend  upon  which  offers  the  lowest  cost 
of  transport  per  ton-kilometre  or  passenger-kilometre 
(so  the  author  puts  it),  and  with  due  regard  to  costs 
of  upkeep.  A  formula  intended  to  express  total  ex- 
es  is  given.  Ruling  gradients  of  3  per  cent  for 
flat  country  and  6  per  cent  for  hilly  country  are  recom- 
mended. On  Austrian  Government  roads  4-7  per  cent 
is  allowed,  and  for  lengths  not  more  than  300  metres 
5-5  per  cent,  and  since  1843  as  much  as  8-33  per  cent, 
in  order  to  keep  down  capital  expenditure.  District 
roads  may  have  5  per  cent  and  6i  per  cent  in  moun- 
tainous districts,  or,  with  permission  of  the  Provin- 
cial Government,  may  be  made  with  gradients  of  8'33 
per  cent. 

The  author  explains  at  length,  and  with  many 
diagrams,  how  curves  are  set  out;  describes  the  set- 
ting out  of  a  centre  line  with  contour  maps,  and  gives 
directions  for  the  choice  of  scales  and  the  keeping  of 
necessary  books  and  records.  He  also  describes  the 
method  of  photogrammetric  surveys.  Ditched  should 
have  such  falls  that  velocities  do  not  exceed  in  over- 
grown ground,  0075  metres  per  second;  in  loamy  soil, 
015  metres  per  second;  in  sand,  0-30;  in  gravel,  0-60; 
over  broken  stone,  1-20,  and  over  rock,  150  to  3-09. 

Data  relating  to  cross-sections  of  six  classes  of 
Austrian  roads  are  given,  with  a  table.  It  is  recom- 
mended that  on  sharp  curves  the  crossfall  should 
be  to  one  side  only,  and  not  more  than  1  in  15.  Side- 
walks should  have  a  crossfall  of  not  more  than  1 
in  50  to  1  in  100. 

As  regards  the  radius  of  curves,  the  author  gives 
formulae  for  calculating  the  minimum  radius  neces- 
sary in  order  that  a  vehicle  of  given  length  and  width 
can  pass  round  a  bend  without  encroaching  on  the 
road  margins.  In  one  calculation  there  are  seven 
quantities  and  three  equations. 

As  regards  the  maximum  speeds  allowable  for 
curves  of  given  radii,  these  depend  on  the  coefficient 
of  friction,  which  may  be  taken  as  about  V  in  summer 
and  at  ^  in  winter  with  snow  on  the  ground.  The 
crossfall  in  the  direction  favourable  to  stability  is 
assumed  to  be  1  in  15,  and  on  these  data  two  tables 
are  given — one  for  summer  and  one  for  winter.  In 
order  to  avoid  tearing  of  the  road  crust  by  centri- 
fugal force  at  curves  the  road  should  be  paved  with 
firmly  set  stones. 

To  avoid  dangerous  shocks,  due  to  the  suddenly 
felt  effects  of  centrifugal  force,  transition  curves  are 
necessary,  the  author  considers,  and  he  gives  formulae 
for  the  setting  out  of  such  curves.  The  legal  limits 
of  speed  for  motor  cars  are  45  kilometres  (28  miles) 
an  hour  on  the  open  road,  and  15  kilometres  (93  miles) 
per  hour  through  villages,  &c. 

On  Government  roads  the  minimum  width  of 
bridges  is  6  metres,  and  on  district  roads  4  metres. 
The  strength  of  every  bridge  must  be  calculated  by 
Government  rules. 

PLANNING  OF  ROADS  IN  OLD  OR  NEW  TOWNS. 

By  K.  VEBSTRAETE,  Ingenieur  principal  des  Fonts 
et  Ohaussees    at  Bruges. 

The  author  points  out  that,  the  most  important  of 
works  relating  to  the  embellishment  of  cities  are  of 
comparatively  recent  date,  and  that  they  are  mostly 
ork  of  art  enthusiasts,  engineers  appearing  to 
take  little  interest  in  the  subject.  "  If  their  apparent 
indifference  continues  much  longer  they  will  find  that 
this  natural  branch  of  their  profession  will  pass  into 
other  hands.  .   .  ." 

As   rej  tems  of  street  planning,  the  chess- 

board or  rectangular  system,  and  the  spider's  web  or 
radiating   system  are  equally  at  fault.      The   former 
not  offer  the  shortest    route    between    any   two 
points,    and     the     latter     has    serious     disadvantages. 
mixed  system,"  which  is  practically  the  rect- 
system    with   the   addition   of   diagonals,    is 
nerallj    preferred.     But  the  solution  is  not  yet 
ttled,    and   the    author   of    a    general    plan 
[or  building     covering  a  large  site  must  not  be  tied 
by   any    Fancy    riot   logically  deduced  from  a   minute 
analysis   of   the   conditions.     Streets   must   not   be   SO 
arranged  that  they  will  be  continually  swept  by  winds, 
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nor  be  without  shade  in  the  hottest  part  of  the  day. 
Long,  straight  roads  are  to  he  condemned,  and  closed 
spaces  should  he  sought  for.  Long  streets  which 
seem  to  require  to  be  built  in  straight  lines  should 
be  given  a  certain  amount  of  sinuosity.  The  limita- 
tion of  the  visual  field  will  render  the  eye  more  atten- 
tive and  1  lie  rapidly  moving  traffic  less  dangerous. 

As  regards  alignment,  the  only  direction  in  which 
;i  street  should  never  run  is  due  north  and  south.  In 
a  curving  street  the  convex  rather  than  the  concave 
side  should  usually  set  hack.  In  main  arteries  the 
maximum  gradient  should  be  3  per  cent,  and  in 
shopping  and  residential  streets  5  per  cent  is  the  abso- 
lute limit.  In  considering  traffic  regulations,  it  must 
he  remembered  that  the  most  crowded  moment  is  not 
always  the  moment  at  which  the  greatest  number 
of  vehicles  pass. 

The  author  treats  of  cross  traffic  at  some  length, 
with  numerous  diagrams,  and  specially  considers  the 
angle  at  which  traffic  enters  a  street. 

STREET    DESIGN    FROM    A    PURELY    ARTTSTIC 
POINT  OF  VIEW. 

By  M\  HE.  VAERE,  Ingenieur  Architecte.  Conducteur  des 
Pouts  et  Chaussees.  Ghent. 

\n  the  author's  opinion  it  was  not  luck,  hut  a  deeply 
looted  and  sure  artistic  sense  which  guided  the  hand 
of  the  builders  of  olden  times.  We  admire  their 
work,  hut  nothing  of  their  art  survives  in  modem 
methods  of  town  planning.  Modern  conditions  do  not 
allow  of  our  planning  streets  and  squares  like  those 
of  old  cities;  but  we  need  not  look  at  such  matters 
purely  from  a  technical  point  of  view.  The  artistic 
value  of  "systems"  such  as  the  rectangular  or  tri- 
angular systems  is  rvil,  and  even  from  a  technical 
point  of  view  their  inefficiency  is  often  flagrant. 

The  important  point  is  not  the  planning  of  the  net- 
work of  streets,  hut  the  planning  of  the  streets  them- 
selves. 

The  author  gives  a  number  of  rules  generally  ac- 
cepted by  leading  art  critics,  and  including  the  ride 
that  a  long,  straight  road  should  never  he  laid  out 
with  a  convex  longitudinal  section.  The  great  beauty 
of  certain  streets  is  not  due  to  the  appearance  of  the 
houses,  or  very  little,  the  houses  being  very  simple  in 
design.  A  long  line  of  unbroken  frontage  is  very  oh- 
jectionable,  and  a  number  of  methods  of  treating  such 
a  line  have  been  suggested.  One  of  these  consists 
in  forming  the  frontage  line  into  a  series  of  isosceles 
triangles  giving  each  house  a  double  frontage  to  the 
street,  and  increasing  the  lighted  surface  in  the 
ratio  2:  \/27 

Front  gardens  "are  not  always  advantageous;  they 
hinder  the  builder,  render  the  space  unavailable  to 
commerce,  and  considerably  reduce  the  interior  empty 
space.  The  last  consideration  alone  is  sufficient  to 
condemn  them.  Streets  planned  with  too  pronounced 
a  curve  are  objectionable,  Regent-street  being  a  case 
in  point. 

As  regards  junctions,  the  designs  of  Mr.  R.  Unwin 
are  to  be  preferred  to  the  ordinary  method.  The 
"turbine  system,"  where  both  streets  are  deviated, 
is  specially  mentioned. 

Prevailing  winds  must  be  specially  considered, 
and  streets  which  run  parallel  to  the  direction  of  the 
prevailing  winds  must  be  so  arranged  as  not  to  be 
swept  by  them. 

NEW  ROADS. 

By  J.  B.  EVERARD,  Conducteur  Principal  des  Ponts 
et  Chaussees,  Rochefort. 

The  author  begins  by  stating  that  when  it  has  been 
decided  that  a  road  shall  be  built  to  link  up  two 
important  centres,  it  should  he  as  much  as  possible 
a  straight  line  between  the  two  points.  He  mentions 
a  number  of  reasons  which  may  be  sufficient  to 
render  desirable  a   deviation  from   a  straight  line. 

A  road  should  be  so  aligned  and  built  that  it 
should  never  have  a  gradient  less  than  1  per  cent, 
or  even  2  per  cent,  if  possible.  Under  modern  con- 
ditions the  formulae  which  give  the  most  economi- 
cal section  have  no  longer  any  weight.  The  author 
proceeds  to  explain  with  some  care,  and  with  the 
use  of  a  number  of  diagrams,  how  undulations  should 
be  linked  by  vertical  junction  curves.  As  regards 
cross-sections,  he  makes  a  special  point  of  the  im- 
portance in  many  cases  of  making  the  best  use  of 
the  surface  soil  obtained  in  cutting  and  embanking. 
It  should  be  used  for  the  ground  in  which  roadside 
trees  are  planted,  and  for  the  margins  and  slopes 
which  are  to  be  turfed.  A  simple  method  of  setting 
out  curves  by  means  of  offsets  is  desorihed. 


CYCLING  PATHS  TN  COPENHAGEN. 

By  W.  NOHR,  Engineer-in-Chief  of  Roads  and   Sewers. 
Copenhagen. 

The  number  of  cycles  in  Copenhagen  is  estimated 
as  800,000.  the  conditions  for  cycling  in  and  around 
that  city  heing  unusually  favourable.  In  some 
streets  the  number  of  cyclists  passing  in  a  day 
approaches  20,000.  Cycling  paths,  separate  from  the 
carriageway  and  the  footways,  are  found  in  almost 
all  streets  which  exceed  22  metres  in  width,  and  in 
some  of  less  width. 

The  author  classifies  cycle  paths  as  single  paths. 
taking  two  cyclists  abreast,  and  double  cycling  paths 
taking  four  abreast.  The  best  arrangement  is  to 
have  a  single  cycling  path  outside  each  of  the  foot- 
ways, with  the  traffic  in  one  direction  only  on  each 
path.  The  width  depends  upon  various  factors,  160 
to  2-15  metres  for  single  paths,  and  3G0  to  415  metl 
for  double  paths.  The  cycling  paths  are  made  in 
the  same  manner  as  footpaths,  and,  with  a  single 
exception,  all  are  tarred.  The  best  blinding  mate- 
rial is  cleaned  stone-crushed  refuse.  Paths  which 
are  much  used  are  tarred  once  a  year,  hut  loss  used 
paths  need  only  he  tarred  once  in  two  or  three  years. 
Many  of  the  double  paths  are  visually  divided  1>\ 
bands  of  paint  to  assist  cyclists  in  keeping  to  the 
proper  sides. 

In  Copenhagen,  cycle  paths,  separate  from  the 
carriageway  and  footways,  have  a  total  length  of  -10 
kilometres.  There  are  also  a  few  kilometres  of  cycle 
paths  in  the  carriageway  proper,  having  a  width  of 
60  to  80  centimetres,  heing  laid  alongside  each 
kerb. 

PLANNING   OF   SYSTEMS   OF   STREETS   AND 

ROADS. 

By  N.  P.  LEWIS,  m.am.soc.c.e.,  Chief  Engineer.  Board  of 
Estimate  and  Apportionment,  New  York  City. 

The  subject  is  discussed  mainly  with  reference  to 
conditions  in  the  United  States,  and  includes  sketch 
plans  of  the  roads  of  New  York  State,  the  road 
system  of  Montgomery  County.  Ohio,  and  a  sketch 
plan  of  the  roads  leading  out  of  Philadelphia. 

The  author  considers  .that  any  intelligent  plan  for 
the  improvement  and  extension  of  an  existing  system 
of  roads,  or  the  development  of  a  new  system,  should 
include  the  correction  of  the  alignment  of  existing 
roads  and  the  provision  for  direct  routes  between 
important  centres.  It  is  a  mistake  to  treat  a  city 
and  a  contiguous  rural  system  of  highways  inde- 
pendently of  each  other. 

The  motor  car  has  placed  the  city  in  close  relation 
with  the  rural  districts  surrounding  it,  and  the  road 
system  must  he  considered  as  a  whole.     An  excellent 
illustration    of    the    provision    of   a   system   of  rural 
highways  articulated  with  the  streets  of  a  large  city 
is    afforded    by    the    plan     of    Philadelphia   and    its 
vicinity.    The    provision    of   diagonal    streets    in    the 
older  parts  of  the  city  will  require  time  and  involve 
great   expense.       Philadelphia    has    suffered    from    a 
rigid  rectangular  street  system,  imposed  upon  it  by 
the  whim  of  its  founder,  and  not  by  its  topography. 
The    author    discusses    the    relations    between    the 
present    cost    of    making    wide    streets    sufficient    for 
possihle    and    future    requirements,    and    the    future 
very  great  cost  of  widening,  should  that  he  necessary. 
He  points  to  the  main  streets  of  certain  New  England 
cities,    100   ft.    wide,    and   planted   with   the   graceful 
American  elm,  as  exceptionally  beautiful  and  useful 
highways,  which  in  some  instances  connect  one  town 
with  another.     Inter-urban  tramways  are  being  con- 
structed  quite   generally   in   the   United    States,    and 
are   sometimes  located  within   the  lines   of   existing 
highways,     and     even     immediately     adjoining     the 
metalled  roadway,  a  very  objectionahle  practice.     As 
regards  city  tramways,  these  must  he  in  the  streets. 
In  New  York  the  minimum  width  for  two  tracks  is 
40  ft.  between  kerbs,  for  a  single  track  30  ft.     When 
the  width  is  between  30  ft.  and  40  ft.  the  return  track 
must  be  placed  in  another  street.     In  New   Orleans 
the    prevailing   practice   is    to     place     the     tramway 
tracks   in   separate  spaces,  which    is    very  desirable 
when  the  streets  are  wide  enough.     It,  is  successfully 
done   in   certain  European   cities.     As   regards   longi- 
tudinal division,  there  is  a  difference  of  opinion   as 
to  the  effect  upon  the  capacity  of  the  highways.     If 
there  be  a  preponderance  of  traffic  one  way  during  a 
part  of  the  day   and  the  other  way   during   another 
part,  the  division  into  two  equal  parts  may  be 
advantage.    Yet  the  greater  orderliness  of  movement 
and  its  effective  control  leads  the  author  to  believe 
that    such    a    subdivision    of    broad    streets    is    advan- 
tageous. 
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PLAXXIXG   OF   NEW   STREETS  AND   EOADS. 

Bj-  A.  STOCLET,  Ingenieur  en  Chef  des  Ponts  et  Chaussees. 
Agent  Vorer  en  Chef  du  Department  du  Nord,  Lille. 

The  author  begins  by  discussing  the  general  lay- 
out of  a  new  thoroughfare,  taking  financial  and  com- 
mercial considerations  into  account,  and  illustrating 
his  points  with  reference  to  particular  routes.  He 
considers  that  the  straight  line  should  be  adopted 
when  the  surface  slope  allows  it.  As  regards  mini- 
mum gradient,  he  recommends  1  in  250  for  a  paved 
or  asphalted  road,  and  1  in  200  for  a  metalled  road. 
In  parts  of  the  town  which  are  not  hilly  the  maxi- 
mum gradient  should  be  1  in  100  to  1  in  83.  Outside 
the  city  1  in  20  should  be  the  maximum,  except  in 
special  cases.  For  the  cross-section  of  a  street  he 
-  three  cariageways  and  two  footways,  all  in 
a  typical  case,  6  metres  wide,  the  central  carriage- 
way for  fast  traffic  both  ways,  and  the  carriageway 
at  each  side  for  slow  and  local  traffic.  With  two 
strips  of  1  metre  each  dividing  the  carriageways 
the  total  width  is  32  metres.  The  use  of  subways  at 
some  of  the  crossings  is  a  necessity,  and  such  streets 
should  not  be  crossed  by  foot  passengers  at  times  of 
intense  traffic.  For  less  important  thoroughfares 
two  roadways  of  6  metres  and  two  footways  of  5-} 
metres  will  suffice — 24  metres  in  all;  or  a  width  of 
20  metres  allows  of  two  5^-metre  roadways  and  two 
4-metre  footways.  Generally,  public  roads  should 
not  be  made  of  a  less  width  than  40  ft.  to  allow  of 
future  developments.  The  author  is  in  favour  of  the 
policy  of  constructing  by-pass  roads,  and  points  out 
that  in  the  North  of  France  the  dismantling  of  forti- 
fications has  made  this  possible  in  most  of  the  old 
towns,  and  a  number  of  such  by-pass  roads  have 
been  made.  But  the  practice  should  not  be  pushed 
too  far,  and  up  to  the  present  such  roads  must  be 
considered  as  exceptional.  Under  the  head  of  "  New 
Streets  in  New  Towns  "  the  author  discusses  an  ideal 
case,  and  considers  the  allotment  of  space  and  dis- 
position of  his  roads  for  a  riverside  town.  The  road 
connecting  the  quays,  the  stations  and  the  centre  of 
the  town  should  have  a  width  of  100  metres  (330  ft.) 
in  the  most  important  part,  and  65  metres  (213  ft.) 
in  the  other  part.  This  road  should  have  a  central 
planted  street  and  the  following  divisions :  A  bicycle 
track,  9J  ft.;  a  roadway  of  20  ft.  for  fast  traffic;  two 
lines  of  tramway,  26  ft.;  a  roadway  of  26  ft.  for  slow 
traffic;  two  footways  of  33  ft.  The  planning  of  roads 
in  rural  districts  is  next  discussed  in  the  case  of 
slightly  hilly  country,  and  separately  in  the  case  of 
quite  hilly  country.  The  author  favours  the  straight 
road.  Special  reference  is  made  to  the  new  road 
connecting  Lille,  Eoubaix,  and  Tourcoing.  The 
widths  suitable  for  different  classes  of  secondary 
roads  are  set  forth  ;  the  type  suggested  for  villages 
of  little  importance  having  a  central  portion  10  ft. 
wide  and  8  in.  to  10  in.  thick,  with  shoulders  1".  It. 
wide,  4  in.  to  6  in.  thick,  the  total  width  being  about 
26  ft.  More  important  roads  will  have  carriageways 
of  about  20  ft.  in  width. 

Tl.i'  report  is  accompanied  by  a  plan  of  an  ideal 
riverside  town. 

PLANNING  OF  NEW  STREETS  AND  ROADS. 

A  Joint  Report  by  T.  ADAMS,  Local  Government  Board; 

W.    E.   RILEY,   Architect,   London   Countv   Council; 

W.  T.  LANCASHIRE,  City  Engineer,  Leeds; 

H.  E.  STILGOE,  City   Engineer,  Birmingham. 

The     report     begins     with     an     allusion      to      the 
"awakened    sense   of    serious   public    responsibility" 
For  greater  adequacy  and  convenience  in  the  develop- 
ment of  our  citii  -.   a  n  ference  i.-  made  to  the  plan- 
ning of  the  Federal  Capital  of  Australia  and  the   new 
Government  of  the  Indian  Empire.  The  change 
attitudi     '       onnected   with  problems    to    be    dis- 
co  necl  ion  « ith  the  planning  of  new  roads. 
opmenl  of  motor  traction  has  created  now 

conditions    which    have   to    be   faced.     In    addition    to 
the  very  speedy  traffic  there  is"  a  large  volume  of  ex- 

;i       i tat  oil'  ample   room   for 

In  the  old   3treets  of  central  areas  if   i-   not 

to  provide   3pecial  tracks  for  fast   and    slow 

traffic,  and   I  ted]    seeing   to  be  to  secure 

a-  great  a  width  as  possible.    In  rural  districts  there 

ion,    but   there    is    danger,    and 

imorovement   i-    necessary   in   several  directions. 

ithore  tin  n  this  difficulty  by  dealing 

with  central   areas,  with  account   of  the   po   Mioo 

■''•    Leeds.      I  ed    value  of  central   sites  and 

oval  ol  populat  ioi  -  outside  the  great 

land  for  more  and  wider  arte- 
rial  outlet-.  ,\  comparison  is  then  made  between 
the  widening  of  existing  streets  and  the  provision  of 


new  streets,  with  examples  of  the  actual  cost  of  both 
classes  of  improvement  in  Leeds.  The  subject  of 
provision  for  expansion  is  then  discussed,  the  authors 
being  in  favour  of  the  policy  of  creating  ring  roads, 
which  should  be  arranged  for  before  the  town  covers 
the  area  through  which  they  will  run.  As  regards 
curves,  it  should  always  be  possible  to  obtain  an  un- 
interrupted view  for  100  yds.,  and  abrupt  changes  of 
direction  should  be  avoided.  A  curved  road  may 
make  it  possible  to  change  the  direction  gradually, 
and  may  be  necessary  for  other  reasons.  In  straight 
streets  the  picturesque  can  be  secured  by  breaking 
the  line  of  frontage  by  satisfactory  grouping  of  im- 
portant buildings,  and  by  the  disposition  of  open 
spaces. 

Reference  is  made  to  the  controversial  nature  of 
the  subject  of  street  widths,  and  a  practical  sugges- 
tion is  made  as  follows:  "...  we  must  consider 
first  whether,  on  the  one  hand,  the  width  required 
in  local  by-laws  is  not  inadequate  to  the  needs  of 
modern  main  thoroughfares,  and  whether  on  the  other 
certain  circumstances  would  not  justify  narrower 
streets  to  be  authorised  if  complementary  wider  streets 
could  be  insisted  on  where  they  are  required." 

In  London  the  present  minimum  is  40  ft.,  and  the 
maximum  60  ft.  In  the  districts  round  London  the 
minimum  varies  from  36  ft.  to  40  ft.,  except  in  a  few 
places,  where  it  is  50  ft.  As  regards  provision  for 
tramways,  the  authors  consider  that  new  main  roads 
should  be  so  designed  that  a  separate  space  may  be 
allotted  for  tramway  tracks.  In  dealing  with  the  sub- 
ject of  cross  traffic  the  opinion  is  expressed  that  ex- 
perience in  London  has  shown  that  congestion  of 
traffic,  although  aggravated  by  the  mixture  of  slow 
and  fast  vehicles,  is  even  more  certainly  caused  by 
cross  traffic.  Reference  is  made  to  gyratory  traffic 
regulation,  the  comments  on  this  point  being  some- 
what non-committal.  The  authors  take  the  view  that 
a  continuous  line  of  refuges  and  posts  in  the  centre 
of  a  street  create  an  obstruction,  and  in  many  cases 
turn  one  good  road  into  two  bad  ones;  but  the  mean- 
ing of  the  word  "continuous"  is  not  defined. 

Crossfalls  recommended  as  the  most  suitable  are: 
For  granite,  hardwood  and  asphalt  roads,  1  in  45; 
for  softwood,  1  in  36;  pitch-grouted  macadam  and 
tar-macadam,  1  in  30;  water-bound  macadam,  1  in 
25;  and  as  regards  the  last-named  it  is  recommended 
that  the  crossiall  should  be  slightly  increased  on 
steep  gradients. 

The  Housing  and  Town  Planning  Act  is  considered 
with  reference  to  undeveloped  urban  areas,  and  a 
useful  effect  of  the  Public  Health  Act  of  1907  is  also 
referred  to. 

The  complete  planning  and  building  of  new  townn 
or  villages  has  been  carried  out  in  a  number  of  cases, 
and  formal  designs  have  been  followed  in  the  develop- 
ment of  certain  suburban  areas.  Reference  is  made 
to  the  garden  city  of  Letchworth,  to  the  Knebworth 
estate,  and  to  a  scheme  for  a  population  of  35,000  at 
Alkrington,  near  Manchester. 

As  regards  rural  areas,  it  is  suggested  that  before 
any  large  expenditure  is  incurred  in  improving  exist- 
ing roads  consideration  should  be  given  to  the  advan- 
tages of  adopting  alternate  routes  of  better  alignment 
and  gradient.  Stress  is  laid  upon  the  need  for  co- 
operation among  different  authorities.  The  report  is 
accompanied  by  eight  plates. 

PLANNING    OF   NEW   STREETS   AND   ROADS. 

By  J.  MIHALYPI,  Chief  Technical  Adviser  to  the 
Town  of  Buda-Pest. 

In  this  report  attention  is  concentrated  on  a  few 
points,  which  are  very  carefully  considered,  and  some 
data  are  presented  relating  to  the  city  of  Buda-Pest. 
New  streets  made  since  the  rearrangement  and  expan- 
sion of  the  city  have  been  given  a  width  of 
48  ft.  and  the  new  boulevards  a  width  of  120  ft. 
These  dimensions  were  only  in  accordance  with  the 
orders  and  requirements  of  the  period  before  tram- 
ways and  bicycles  were  introduced,  and  the  develop- 
ment of  motor  cars  has  created  a  difficult  situation. 
The  author  discusses  the  question  of  the  best  position 
for  tramways,  and  considers  that  the  advantages  of 
a  central  position  far  outweigh  the  arguments  in 
favour  of  placing  the  tramway  near  the  side  of  the 
road,  lie  points  out  that  the  central  tramways,  by 
dividing  the  other  traffic,  make  it  far  safer  for  pedes- 
trians to  cross  the  road,  since  they  do  not  'meet 
vehicles  coming  Frqm  opposite  directions  in  the  same 
part  of  the  road.  Another  advantage  of  the  central 
position  is  that  the  curves  by  which  the  tramways 
turn  into  side  streets  may  be    easier.      The    author 
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thinks  that  it  is  by  no  means  impossible  that  the 
motor  omnibus  will  replace  the  tramcar  and  even  the 
district  railways. 

As  regards  the  direction  taken  by  traffic,  it  is  sug- 
gested that  the  universal  rule  of  the  road  should  be 
adopted.  The  usual  rule  is  to  keep  to  the  right,  but 
in  Buda-Pest,  and  generally  throughout  Hungary,  the 
rule  is  to  keep  to  the  left.  The  author  recommends 
that  when  new  districts  are  being  opened  up,  and 
the  plan  of  a  town  altered,  parallel  streets  should  be 
provided  near  main  streets,  not  necessarily  of  so  great 
a  width  as  for  the  whole  length. 

PLANNING   OF   NEW   STREETS   AND   ROADS. 
By  V.  CINQUE,  Chief  Engineer  of  the  Province  of  Brescia. 

The  author  refers  to  a  number  of  separate  reports 
made  by  members  of  the  Second  National  Road  Con- 
gress of  Florence,  and  reproduces  a  summary  of  these 
and  other  opinions  and  observations,  which  was  sub- 
mitted to  the  congress. 

Mr.  Frosali.  chief  engineer  of  the  Province  of 
Florence,  considered  that  the  development  of  motor 
traffic  calls  for  organic  changes  to  conditions  similar 
to  those  of  railways.  He  recommends  the  adoption 
of  very  low  gradients,  as  far  as  possible  confined  to 
a  maximum  of  2  per  cent,  though  for  mountain  roads 
he  would  accept  7  per  cent.  On  curves  centrifugal 
force  should  be   taken   into  consideration. 

Mr.  A.  Albertini.  chief  engineer  of  the  Province  of 
Modena,  also  considers  that  the  new  tramway  requires 
as  few  gradients  as  possible.  On  main  roads  tram- 
ways, motor  vehicles  and  ordinary  vehicles  should 
run  on  different  tracks;  on  secondary  roads  motor 
vehicles  and  ordinary  vehicles  could  use  the  same 
track,  the  width  being  6  metres*  except  at  bends. 
where  it  should  be  increased  by  taking  about  2  metres 
off  the  inside  of  the  bend.  On  main  roads  the  three 
tracks  and  the  footway  should  together  have  a  width 
of  not  less  than  16  metres. 

Mr.  N.  Cinelli,  engineer  and  chief  of  department  of 
public  works  of  Rome,  and  Mr.  U.  Conte.  an  engineer 
of  the  same  department,  made  a  report  dealing  with 
conditions  in  Rome.  They  recommended  the  gyratory 
regulation  of  traffic  at  crossings  with  a  central  island 
and  expressed  the  opinion  that  in  a  large  city  the 
construction  of  parallel  routes  may  give  better  re- 
sults than  the  widening  of  existing  roads,  which  is 
not  permissible  when  the  road  has  an  artistic,  appear- 
ance. Mr.  Cinque's  own  report  deals  with  the  plan- 
ning of  new  streets  and  roads  in  old  towns,  in  new 
towns,  and  in  the  open  country.  He  points  out  that 
the  essential  thing  in  designing  large  thoroughfares  is 
to  provide  proper  drainage  for  rain  water  and  for 
house  drains.  For  town  streets  he  recommends  a  con- 
vex curve  for  the  cross-section,  the  camber  being 
between  15  to  2  per  cent  of  the  width  for  paved  roads 
and  2-5  to  3  per  cent  for  macadam  roads.  The 
radii  of  curves  should  be  not  less  than  50  metres,  or 
for  zig-zag  roads  in  hilly  country  not  less  than  9 
metres.  He  is  in  favour  of  a  policy  of  constructing 
by-pass  rOads. 

RULING    PRINCIPLES   FOR  THE   PLANNING   OF 
NEW   STREETS. 

By  G.  D.   DOUBELIR,  Professor  at  the  Polytechnic 
School  of  the  Emperor  Alexander  II.,  Kiev. 

Since  the  year  1912  the  population  of  Russian  towns 
has  increased  from  1,650,000  to  22,000,000  (census  of 
1907).  Between  1869  and  1911  the  population  of  St. 
Petersburg  and  its  suburbs  has  risen  from  668,000  to 
1,907,000,  and  between  1871  and  1912  that  of  Moscow 
has  increased  from  600,000  to  1,579,000.  Kieff  has  now 
a  population  of  ahout  500,000  and  Lodz  385,000.  The 
towns  of  Russia  are  notable  for  the  large  area  per 
head  of  population — St.  Petersburg  77  square  metres, 
Moscow  83  square  metres,  Poltava  223  square  metres, 
Orel  240  square  metres,  but  Odessa  only  41  square 
metres  and  Warsaw  39  square  metres.  In  most  pro- 
vincial towns  the  figures  are  higher,  and  vary  from  100 
to  500.  The  number  of  carriages  per  1,009  inhabitants 
is  usually  very  high — in  Moscow  18-8,  in  St.  Peters- 
burg 104,  in  Kharkoff  8-8,  and  Kieff  78.  These  figures 
compare  with  Berlin  4-3,  Paris  4-4,  Hamburg  14,  and 
Leipzic  1-1. 

As  regards  the  alignment  of  streets,  the  author 
points  out  the  importance  of  considering  drainage. 
The  gradients  of  the  streets  should  suit  those  of  drain 
pipes,  and  be  between  1  per  cent  and  3  per  cent.  In 
very  undulating  ground  the  streets  with  secondary 
drains  may  have  slopes  of  5  per  cent  and  main  streets 
not  more  than  3  per  cent. 


DISCUSSION. 

The  Chairman  said  on  this  question  of  roads  the  tiling 
they  had  to  consider  always  was  everlasting  foresight. 
The  two  points  they  had  to  remember — and  he  had 
studied  the  matter  for  some  years — was  always  to  keep 
back  their  building  frontages ;  and  wherever  they  had 
cross-roads  and  wherever  they  had  the  possibility  of 
cross-traffic  in  the  future,  to  see  that  they  had  plenty 
of  space  there.  Thus,  when  dealing  with  country  roads 
they  would  get  pleasant  country  roads,  and  if  they  became 
village  roads  they  would  be  pleasant  village  roads,  while 
if  they  developed  into  town  roads,  they  would  become 
equally  pleasant  town  streets.  The  speaker  recalled  the 
outcry  when  Regent  Street  and  Oxford  Circus  were  laid 
down  on  then  present  dimensions,  the  ground  of  the 
protest  being  waste  of  money  and  waste  of  space.  Those 
who  lived  in  London  to-day  wished  that  Regent  Street 
was  as  wide  again  and  that  the  Circuses  were  four  times 
as  large. 

Prof.  Adsheau  submitted  a  series  of  resolutions  dealing 
with  the  planning  of  new  streets  and  roads.     He  urged 
that  roads  must  follow  the  enormous  increase  of  traffic 
and   the   altered   conditions   required    by   motor   traffic. 
The  recent  interest  in  town  planning  taken  by  different 
nationalities  was  giving  an  interest  to  roads  and  had 
brought  out  the  need  for  greater  changes  and  diversity 
of  arrangements  therein,  such  as  had  not  been  seen  until 
quite  recently.     These  two  points  were,  he  thought,  the 
ones  to  which  most  of  the  papers  devoted    themselves. 
The    first    resolution    was    as   follows :     "As    a   general 
principle  it  is  better  that  new  main  roads  be  constructed 
to  pass  outside  rather  than  through  towns,  and  that  where 
an  existing  main  road  passing  through  a  town  is  unsatis- 
factory it  is  better  to  construct  a  new  by-pass  route  in 
preference   to   widening   an  existing   narrow   main   road 
through   the  centre  of  a  town."     They  must  remember 
that  their  old  streets  were  not  constructed  for  the  new 
conditions  of  their  traffic  except  to  a  very  limited  extent. 
Many  of  their  old  thoroughfares  in  towns  were  as  much 
congested  shopping  streets  and  to  a  large  extent   pro- 
menades as  they  were  tlnough  traffic  roads,  and  they  must 
remember  that  in  considering  this  question  of  by-pass 
roads,  as  was  well  pointed  out  by  M.  Stoclet,  it  was  much 
better  where  possible  to  have  an  entirely  new  thorough- 
fare with  branches  connecting  it  with  the  old  town  than 
to  disturb  the  vested  interests  in  the  old  towns  themselves. 
The  second  resolution  was  :   "  Wherever  possible  gradients 
on  new  roads  should  be  limited  to  5  per  cent  and  that 
they  should  be  less  where  there  are  curves,  trams  or  a 
preponderance   of   heavy   traffic."     To   this   the   French 
delegation  had  moved  an  amendment  as  follows  :  "  For 
new  roads  it  is  desirable  that  the  gradients  should  not 
exceed  3  per  cent    but  in  hilly  countries  gradients  ought 
to  be  5  or  even  (i  per  cent,  etc."      They  must  remember 
in   connection    with    gradients  that  there    could    be    no 
greater  question  of  dispute.     Opinions  corresponded  very 
largely  to  the  character  of  the  country  in  which  the  expert 
happened  to  have  had  his  experience.     In  this  country 
they  had  a  very  great  diversity  of  gradients.     We  had 
no  very  high  mountains  as  in  some  parts  of  Germany, 
and  no  great  extent  of  flat  country  such  as  could  be 
found  in  France.     Therefore   the  5  per  cent,  as  suggested 
by  him  on  reading  the  various  reports  was  put   forward 
as  a  limit,  but  he  thought  the  amendment  was  probably 
better  and  he  suggested  that  it  should  be  adopted.     The 
third  resolution  was  as  follows  :    "  The  radii  of  curves  in 
roads    used    by    fast    traffic    should,    where    practicable, 
provide  an  unobstructed  view  of  100  yards  ahead  and 
that  where  this  is  not  possible,  the  curves  being  of  too 
short  a  radius,  means  should  be  provided  whereby  the 
approach    thereto    is   in    some   way    clearly    indicated.'' 
Various  authorities  decided  on  different  systems  in  dealing 
with  curves  with  a  view,  of  course,  to  safety  for  rapid 
traffic.     The    English    authorities    and    some    cities    of 
America  suggested  that  there  should  be  a  non-obstructed 
view  of  300  ft.,  which  seemed  to  be  the  simplest  way  of 
settling    this     question.     The    fourth     resolution     was : 
"  Except  where  it  is  possible  to  provide  reserved  spaces 
tram  tracks  are  best  placed  in  the  centre  of  the  roads 
and  that  where  so  placed  it  is  desirable  to  provide  spate 
on  either  side  for  two  tracks  for  vehicles."     The  advan- 
tages of  placing  tram  tracks  in  the  centre  of  a  roadway 
were   very   ably   advanced    by   various   authorities   and 
prominent   amongst   the   arguments   seemed   to   him   to 
stand  this:    That  the  central  tramway  as  opposed    to 
trams  on  each  side  of  the  roadway  was  cheaper  in  con- 
struction.    It  was  also  safer  for  the  general  public  as 
offering  a  refuge  in  the  centre  of  the  road  to  pedestrians 
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crossing.  In  the  third  place  it  gave  a  better  curve  for 
tram?  entering  side  streets.  Of  .course,  there  were  occa- 
sions when  tramways  might  witb  advantage  Lm  placed 
on  side  tracks,  and  it  had  been  shown  that  this,  so  far  as 
the  laying  of  the  tracks  was  concerned,  was  far  and 
away  the  most  economical  method,  but  they  had  to 
remember  again  that  that  meant  a  greater  need  for  width 
in  road  spaces,  as  the  tram  tracks  laid  on  separate  sides 
could  not  be  utilised  by  the  road  traffic  as  well  as  by  the 
tram  traffic,  which  was  the  case  where  the  trams  were 
in  the  centre  of  the  roads.  The  fifth  resolution  read  : 
"  The  main  traffic  roads  should  be  so  designed  that 
spaces  are  provided  for  tram  tracks,  fast  and  slow  traffic 
and  standing  vehicles  ;  and  in  such  a  way  that  they  can 
proceed  without  intermixing.  In  fixing  building  lines 
along  what  may  ultimately  become  main  roads  regard 
should  be  paid  to  ultimate  requirements.  Adequate 
space  should  be  provided  between  the  buildings,  and 
powers  for  eivforcing  this  should  be  held  by  all  authorities 
who  decide  the  widths  of  the  roads.''  He  need  hardly 
press  the  argument  in  favour  of  a  resolution  of  that  kind. 
He  might  point  out  at  that  stage  that  the  widening  of 
streets  for  greater  traffic  was  very  often  more  a  question 
of  widening  the  pavements,  for  many  of  our  streets  were 
more  congested  on  the  pavements  than  they  were  in  the 
roads.  That  especially  applied  to  many  of  our  streets 
leading  out  of  large  towns.  The  sixth  and  last  resolution 
was  :  "  That  the  planning  of  main  road  communication 
is  a  matter  of  national  importance  in  regard  to  which 
some  initiative  should  rest  with  a  Central  State  Authority 
and  the  action  of  local  authorities  should  to  some  extent 
be  regulated  or  supervised  by  Central  State  Authorities." 
This  probably  was  felt  to  be  one  of  the  greatest  needs  in 
this  country—  the  need  of  a  central  authority.  We  had, 
of  course,  the  Local  Government  Board  to  control  the 
local  roads  and  we  had  various  other  authorities  who  con- 
trolled the  various  parts  of  the  system.  But  we  seemed 
to  have  no  central  authority  responsible  for  the  main 
roads  which  were  to-day  of  such  enormous  importance. 

Mr.  3.  A.  Brobie.  city  engineer  of  Liverpool,  oDserved 
that  in  towns  there  were  two  sets  of  conditions  applicable 
to  main  thoroughfares.  Leaving  the  centre  of  a  large 
city  they  first  of  all  found  the  portion  of  the  roadway 
or  main  line  of  communication  which  was  closely  built 
on.  The  conditions  there  differed  quite  from  the  con- 
ditions attaching  to  the  portion  of  the  thoroughfare 
in  the  outlying  area.  In  the  one  case  they  had  buildings 
close  together.  In  the  other  they  probably  had  little 
or  nothing  in  the  way  of  building.  As  a  result  of  con- 
siderable experience  in  developing  main  lines  of  com- 
munication, he  had  come  to  the  conclusion  that  at  any 
rate  in  this  country  we  were  too  much  inclined  to  narrow 
roads.  His  view  was  that  even  in  the  built-up  portions 
of  cities  the  roads  should  be  at  least  80  ft.  wide.  In  the 
case  of  the  areas  where  the  houses  were  not  yet  built, 
the  conditions  were  very  different,  and  as  the  result  of 
his  experience  he  recommended  roads  of  not  less  than 
120  ft.  in  width.  He  recommended  that  because  he 
found  it  possible  to  construct  such  roads  at  a  cheaper 
rate  than  narrower  roads  under  certain  conditions.  If 
they  had  a  road,  as  had  been  suggested,  in  which  tram- 
ways were  required,  they  could  by  cheapening  the  cost 
of  construction  pay  for  extra  width  of  street  surface,  and 
in  a  road  which  he  was  about  to  construct  he  had  recom- 
mended his  authority  to  carry  it  out  in  that  way:  and 
they  were  proposing  to  adopt  it.  In  this  country  we 
sufTered  very  severely  from  the  want  of  pro])!'  powers 
for  the  widening  of  roads,  and  if  the  result  of  a  conference 
such  as  that  enabled  the  Government  and  the  authorities 
to  arrange  proper  powers,  then  good  work  would  have 
been  done. 

1  Mr.  J.  Walker  Smith,  Local  Government  Board  of 
Scotland,  said  it  seemed  to  him  that  in  the  first  resolution 
undue  notice  was  given  to  the  desirability  or  the  necessity 
of  the  construction  of  by-pass  roads,  without  setting 
forth  the  character,  size  and  description  of  the  town  or 
village  which  it  was  desirable  to  by-pass.  He  had  no 
objection  to  the  execution  of  works  for  by-pass  traffic 
through  small  and  uninteresting  villages  when-  such  work 
could  lie  easily  and  economically  carried  out  and  where 
there  was  an  obvious  desirability  for  it  on  the  ground  of 
narrow  and  congested  street's  and  bye-lanes  and  gradients. 
Bui  one  did  not  in  the  same,  way  wish  to  by-pass  traffic 
of  one  kind  through  such  places  as  London,  Liverpool  and 
Edinburgh.  On  the  contrary  they  wished  to  get  to  them. 
Even  then  he  had  no  objection  1o  by-pass  roads  being 
constructed,  but  be  should  call  them  not  by-pass  roads 
but   ring  roads.      He   supported  (bat   because  he  remem- 


bered that  what  might  be  on  the  outskirts  of  a  city  to-dav 
might  become  more  oi  less  the  centre  of  the  city.  Even 
more  important  and  urgent  than  the  construction  of 
these  ring  or  by-pass  roads  was  the  control  of  the  existing 
big  arteries.  There  was  machinery  existing  forjthe 
control  of  such  main  arterial  roads,  and  he  could  see  no 
reason  at  all  why  that  machinery  should  not  be  put.  in 
motion.  The  requisite  width  could  be  predetermined 
and  laid  down  and  confirmed  under  the  town  planning 
powers  of  the  present  day.  The  exercise  of  such  powers 
was  not  a  particularly  expensive  matter,  as  it  could  be 
spread  over  a  considerable  number  of  years.  He  had  no 
doubt  that  the  initial  expense  would  be  very  well  in- 
curred indeed.  Then  he  had  no  objection  whatever  to 
the  exercise  of  a  reasonable  amount  of  power  of  initiation 
by  a  central  authority.  In  his  experience  of  local  autho- 
rities he  did  not  think  that  they  would  take  a  too  parochial 
view  of  this  question.  They  would  be  only  too  pleased 
if  they  could  reconcile  local  requirements  with  national 
needs.  But  the  local  authority  was  the  guardian  of  the 
local  purse  and  needed  to  see  that  the  measure  of  the 
local  improvement  was  commensurate  with  the  local 
cost.  Anything  over  and  above  the  needs  of  the  locality 
were  no  doubt  national  needs,  and  as  such  should  be 
paid  for  out  of  the  national  purse.  He  thought  that  the 
local  authorities  would  not  really  object  to  their  actions 
being  to  some  extent  regulated  and  supervised  by  a 
central  authority,  but  that  supervision  should  be  accom- 
panied by  assistance,  financial  and  otherwise. 

Herr  Franz  Krejei  (Austria)  said  he  was  of  the  opinion 
that  the  percentage  of  gradient  should  not  be  settled 
at  that  conference.  In  Austria  the  gradient  varied  from 
7  to  8,  and  he  thought  it  was  beyond  the  power  of  the 
conference  to  lay  down  any  fixed  rule  on  this  point. 

Mr.  H.  E.  Stilgoe,  city  engineer  of  Birmingham,  said 
the  planning  of  new  streets  and  roads  was  bound  up 
with  town  planning  and  town  development,  and  that,  he 
took  it,  was  one  of  the  main  features  of  the  first  resolution. 
Perhaps  he  might  be  permitted  to  give  a  little  information 
on  the  difficulty  which  he'  met  with  himself  in  preparing 
town-planning  schemes  for  the  city  of  Birmingham. 
They  began  with  a  small  scheme  embracing  about  2,000 
acres,  and  even  in  that  small  scheme  they  found  it  most 
difficult  to  plan  the  arterial  roads  over  that  district  alone. 
And  when  they  came  to  consider  the  subject  of  the 
arterial  roads  in  the  greater  district  covering  some  43,000 
acres,  he  was  sure  the  Congress  would  appreciate  that 
the  first  thing  they  had  to  do  was  to  prepare  a  plan  of 
the  whole  city  area  and  to  lay  out  the  great  arterial  roads 
before  they  could  think  of  allocating  a  portion  of  the 
arterial  road  to  any  specific  district.  He  might  be  wrong, 
but  it  appeared  to  him  that  having  regard  to  the  im- 
portance of  this  question  there  should  have  been  some 
resolution  more  strongly  defined  than  resolution  No.  6. 
There  was  no  doubt  about  it  that  no  arterial  road  could 
be  considered  without  regard  to  the  whole  area.  Then 
with  regard  to  resolution  4,  this  did  not  appear  to  him 
to  read  quite  in  the  same  spirit  that  Prof.  Adshead  ex- 
pressed himself  in  his  opening  remarks.  He  said  that 
because  he  understood  him  to  say  that  tramways  were 
cheaper  when  constructed  in  the  centre  of  the  roads. 
What  he  would  enquire  was  this  :  Did  he  mean  on  a 
separate  space  in  the  centre  of  the  road,  or  did  he  mean 
intthejeentre  of  the  ordinary  carriage  way,  because  on 
the  meaning  of  his  expression  was  determined  whether  it 
was~cheaper  or  whether  it  was  dearer  ?  He  thought  it 
was  well  understood  that  where  there  was  a  separate  tram- 
way track  in  the  centre  of  the  street,  that  was  a  space  where 
the  tramway  was  laid  perhaps  in  a  different  form  of 
construction — perhaps  on  sleeper  track  or  otherwise — 
it  meant  that  there  must  be  a  carriage  way  on  each  side, 
for  that  carriage  way  as  a  general  rule  must  be  provided 
with  two  sets  of  kerbs  and  channels,  two  underground 
surface  water  sewers  and  all  the  extra  street  gullies  and 
so  forth.  He  had  prepared  several  scores  of  streets  and 
had  an  estimate  in  connection  with  each  one,-  and  he 
thought,  generally  speaking,  it  would  be  found  that 
in  the  laying  out  of  a  new  street  in  an  entirely  new 
area,  where  space  could  be  obtained  at  the  side  of  the 
carriage  way,  it  was  better  to  have  the  tramway  track 
constructed  on  the  ground  reserved  by  the  side  of  I  he 
carriage  way.  It  minimised  the  cost  of  upkeep,  Which 
In  his  city  was  found  to  be  about  £400  per  single  track  per 
mile  per  annum,  the  running  could  be  much  faster  and 
it  was  much  easier. 

M  .  A  it  Til  i  I!  Sum  i  i  i  (  Li  1  lei  ox  pressed  the  opinion  I  bat 
to  limit  the  gradient  would  be  going  too  far.  He  added 
that   in    places    where    development    was    taking    place 
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roads  should  be  as  wide  as  possibjp,  but  in  towns  where 
there  was  no  development  wide  roads  Jwere  a  wasted 
expenditure.  Ho  agreed  in  a  general  way  with  the 
resolutions,  but  of  course  everybody  would  understand 
that  in  applying  the  principles  they  would  have  to  have 
regard  to  the  particular  circumstances  of  the  place. 

Mr.  Thos.  Adams  (Local  Government  Board)  agreed 
with  the  resolutions.  With  regard  to  the  question  of 
gradient  he  suggested  that  the  matter  would  be  better 
covered  by  something  more  general  than  was  contained 
in  that  particular  resolution.  He  suggested  that  it  should 
lead  :  "  Wherever  possible  gradients  to  new  roads  should 
be  as  easy  as  practicable  having  regard  to  the  physical 
character  of  the  country  through  which  it  passes  and 
that  they  should  be  less  where  there  are  curves,  trams,  or 
a  preponderance  of  heavy  traffic."  He  thought  that 
would  meet  the  whole  of  the  points  which  had  been  raised 
by  foreign  delegates.  As  engineers  they  had  to  consider 
principally  how  to  save  posterity  from  the  blunders  from 
which  we  were  suffering  to-day,  and  very  often  this  was 
only  to  be  done  through  suburbs  and  in  the  frontages  of 
our  great  cities.  London  at  the  present  moment  was 
not  only  suffering  from  the  congestion  of  Westminster 
streets,  but  also  frointhe  lack  of  attention  to  the  leading 
thoroughfares  out  into  the  country.  There  was  a  need 
for  more  co-operation  between  central  authorities  and  local 
authorities.  He  suggested  that  the  responsibility  of 
owners  should  be  such  as  could  be  imposed  upon  them 
by  the  bye-laws.  The  local  authority's  responsibility  was 
what  was  necessary  for  local  traffic,  taking  in  a  fairly 
wide  district,  of  course  ;  and  then  the  State  should  come 
on  and  say :  "  In  addition  to  what  is  necessary  for  local 
traffic,  we  consider  that  the  national  needs  will  only  be 
met  by  a  road  20  ft.  or  30  ft.  wider  than  you  propose, 
and  if  you  provide  the  necessary  road  we  will  find  the 
means  of  carrying  it  out." 

M.  Elie  Radu  (General  Inspector  and  Director  of 
Roads  and  Bridges  in  Roumania)  also  urged  that  the 
question  of  gradients  should  not  be  limited  by  the  Con- 
gress. They  could  lay  down  the  general  principle  that 
it  should  be  a  comparatively  slight  incline.  In  Roumania, 
on  the  old  roads  there  were  gradients  going  up  to  20  per 
cent.,  but  on  the  new  roads  endeavour  was  made  to 
have  nothing  more  than  8  to  10  per  cent. 

Dr.  P.  C.  Cowan,  Chief  Engineering  inspector  to  the 
Local  Government  Board  of  Ireland,  said  wide  roads 
were  a  necessity,  although  they  need  not  be  finely  finished 
all  over.  They  were  a  glory  and  a  good  possession. 
Wide  streets  were  not  needed  for  shopping  streets,  but 
for  main  thoroughfares  he  urged  them  to  keep  the  width. 
If  they  liked  they  could  give  householders  a  great  portion 
of  it  for  gardens  and  lawns,  but  he  advised  them  to  keep 
the  buildings  back. 

.Sir  George  Gibb,  Chairman  of  the  Road  Board,  said 
it  seemed  to  him  that  this  question  could  be  divided  into 
two  heads — what  should  be  done,  and  how  it  should  be 
done.     He  did  not  think  there  was  very  much  difference 


on  the  question  of  what  should  be  done.  They  wanted 
to  improve  the  main  roads' of,' communication  in  the 
neighbourhood  of  towns  and  also  for  inter- urban  traffic. 
As  regarded  built-up  areas  inside  cities,  he  confessed  he 
thought  there  was  a  great  deal  in  the  view  that  planning 
streets  in  these  built-up  areas  often  did  more  harm  than 
good.  They  wanted  first  of  all  to  know  what  money 
was  available  for  improvements  inside  cities  and  then 
planning  could  be  done  comparatively  easily,  but  in  the 
unbuilt  areas  round  towns  the  planning  was  most  urgent 
and  it  was  not  very  difficult.  All  that  was  wanted  were 
ample,  practical,  legal  powers.  Mr.  Walker  Smith 
suggested  that  the  last  resolution  should  be  strengthened, 
and  he  did  not  know  whether  there  was  any  objection  to 
these  words:  "The  planning  of  main  road  communica- 
tion outside  towns  to  a  distance  of  15  miles  should  be  at 
once  undertaken.  It  is  a  matter  of  national  importance," 
and  so  on.  That,  no  doubt,  gave  point  to  the  resolution, 
and  they  all  agreed  that  the  planning  outside  towns  was 
of  great  urgency.  With  regard  to  the  authority  that 
should  plan,  that  must  depend  upon  the  system  in  opera- 
tion in  any  particular  country.  If  the  State  undertook 
the  provision  of  roads  then  clearly  the  State  must  take 
charge  of  the  planning.  In  England,  local  authorities 
were  entrusted  with  a  great  deal  of  power  and  what  they 
wanted  in  England  was  more  co-ordination,  more  power 
given  to  local  authorities  with  some  central  initiative  to 
plan  out  the  roads  that  were  to  be  improved  in  the  unbuilt 
areas.  Mr.  Brodie  had  addressed  them  as  to  the  advan- 
tage of  wide  roads,  and  he  quite  shared  Mr.  Brodie's  view. 
Of  course,  one  must  distinguish  between  width  for  aesthetic 
purposes  and  width  for  practical  purposes.  There  was  a 
good  deal  to  be  said  for  having  two  roads  of  lesser  width 
rather  than  one  road  of  greater  width  in  some  eases.  If  they 
had  two  roads  they  got  possibly  greater  width  than  they 
would  probably  get  with  one  road,  and  got  an  oppor- 
tunity of  dividing  the  traffic — which  was  a  great  advan- 
tage.  A  great  deal  had  been  said  about  the  necessity 
for  a  comprehensive  plan,  and  he  was  sure  they  all  agreed 
that  the  main  requirements  at  present  were  first  of  all 
that  some  authority  should  be  put  on  to  the  practical  task 
of  planning  out  the  roads  of  main  communication  on  the 
vacant  land  round  cities,  so  that  they  might  avoid  a 
repetition  of  the  terrible  scandal  which  existed  in  the 
narrow  and  overcrowded  and  tortuous  streets  they  saw 
around  them  ;  secondly,  that  that  planning  authority 
should  not  take  too  local  a  view,  but  should  look  ahead 
and  have  infinite  foresight,  as  the  Chairman  said,  and 
plan  roads  for  the  main  communication  in  the  future. 

The  resolutions  were  then  put  to  the  meeting.  The 
first  was  amended  to  read  :  "  Xew  town  roads  should  be 
built  according  to  the  principles  of  town  planning,  etc.," 
and  was  carried.  The  second  was  agreed  to  as  amended, 
as  was  the  third,  with  a  verbal  alteration.  The  fifth 
was  agreed  to  as  it  stood.  Sir  Cieorge  Gibb's  amendment 
to  the  sixth  was  lost,  and  it  way  finally  altered  to  read  : 
"Planning  of  main  road  communication  outside  towns 
should  be  at  once  undertaken,"  etc. 


SECTION  II. 

FIFTH  QUESTION  :   METHODS   OF   LIGHTING   PUBLIC   HIGHWAYS  AND   VEHICLES. 


The  second  section  (sub-sections  C  and  D)  held  its 
meetings  at  the  Institution  of  Mechanical  Engineers,  on 
Tuesday,  under  the  chairmanship  of  Mr.  S.  F.  Edge,  who 
welcomed  the  delegates  on  behalf  of  the  body  he  repre- 
sented, the  Society  of  Motor  Manufacturers  and  Traders. 
Referring  to  the  subject  of  discussion,  the  fighting  of 
the  highways  and  vehicles,  Mr.  Edge  said,  speaking  as  a 
user,  it  was  quite  clear  that  the  country  villages  and 
urban  districts  could  not  possibly  light  the  roads  in  a 
way  that  was  adequate  for  modern  road  traffic.  The  road 
user  himself  must,  except  for^the  large  cities,  carry  his 
fight  with  him,  but  in  addition  to  that  they  must  expect 
and  call  upon  the  local  authorities  in  every  country 
throughout  the  world  to  see  that  unexpected  obstructions 
should  be  lighted  in  a  clear  and  universal  way.  He  was 
referring  not  only  to  permanent  obstructions  of  the 
road,  excavations,  road  repairs,  but  also  things  being 
moved  upon  the  highway  like  cattle.  They  should  be 
adequately  lighted  to  conform  with  modern  road  con- 
ditions. In  addition  he  thought  the  fights  of  the  motorist 
should  be  proportionate  to  his  speed  and  should  be  of 
such  magnitude  as  to  show  up  an  obstruction  at  least 
twice  "as  far  ahead  as  the  distance  in  which  he  could  stop. 
That^was  the  minimum  margin  of  saffttv  that  could  be 
allowed  for  the  fighting  of  vehicles. 


Abstracts  are  appended  of  the  papers  and  communi- 
cations submitted  for  consideration  by  the  Section: 

LIGHTING   STREETS    AND    VEHICLES. 
By  G.  FLECK,  Stadtbaurat,  Dresden. 

By  far  the  greatest  number  of  ninety-three  German 
towns  of  more  than  50,000  inhabitants  employ  "  coal 
water  gas"  in  one  or  another  of  its  many  modifica- 
tions. Electric  light  holds  a  subordinate  position,  and 
is  chiefly  used  for  lighting  open  spaces  and  broad  main 
thoroughfares.  In  a  few  towns,  especially  the  smaller 
ones,  electricity  has  gained  the  upper  hand,  but  the 
ratio  is  that  electricity  prevails  in  four  towns  and  gas 
in  the  other  eighty-nine.  Petroleum,  methylated 
spirit  and  air  gas  are  used  to  a  small  extent.  Most 
towns  manage  their  own  gas  and  electricity  works  ;  in 
the  case  of  gasworks  owned  by  companies  these  are 
usually  English. 

In  numbers  as  well  as  in  total  illuminating  power 
arc  lamps  are  principally  used  in  the  larger  towns,  and 
incandescent,  lamps  in  the  smaller  towns.  In  the  case 
of  gas  lighting  the  upright  Welsbach  mantle  holds  by 
far  the  largest  field.  Fishtail  burners  are  still  in  use 
m  isolated  instances  or  in  unimportant  p] 

In  the  case  of  gas  the  candle  power  varies  between 
60  and  4,000,  and  with  electric  lamps  between  25  and 
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4,000.  The  number  of  lamps  kept  burning  all  night 
is  between  one-quarter  and  one-half  of  the  total 
number.  As  regards  the  cost  of  lighting  a  rough 
estimate  is  that  on  the  average  the  rate  is  10  pfennigs 
per  square  metre  of  area  in  the  smaller  towns,  and  12 
to  14  pfennigs  in  the  larger  towns,  a  pfennig  being 
the  equivalent  of  a  tenth  of  a  penny. 

The  author  refers  to  regulations  for  the  lighting  of 
tramcars  and  other  vehicles.  Every  motor  vehicle 
must  cany  two  powerful  lamps  which  will  light  up  the 
road  to  a  distance  of  20  metres  ahead,  and  must  have 
in  addition  a  lamp  at  the  rear  which  will  illuminate 
the  distinguishing  marks  of  the  vehicle.  As  regards 
other  vehicles  there  is  at  present  no  regulation  to 
compel  them  to  carry  rear  lights,  but  the  author  con- 
siders that  in  face  of  the  increase  in  fast  motor  traffic 
it  may  be  desirable  that  all  vehicles  should  be  com- 
pelled to  carry  tail  lights. 

METHODS  OF  LIGHTING  PUBLIC    ROADS 

AND    VEHICLES. 

By  LEO.  STRANSKY,  Vienna. 

The  author  favours  the  method  of  lighting  a  road 
by  means  of  two-armed  masts  in  the  centre  of  the 
mad  "  not  at  too  great  a  height  from  the  road,  so  that 
the  illuminating  effect,  which  apart  from  the  power  of 
the  source  of  light  is  directly  proportionate  to  the  sine 
of  the  angle  formed  by  the  incident  rays  of  light  with 
the  horizontal,  should  be  as  large  as  possible."  Where 
the  road  is  not  wide  enough  for  this  it  is  advisable 
to  suspend  the  lamps  from  wire  ropes  stretched  across 
the  road.  The  author  considers  that  the  motorist  is 
hampered  by  clause  5  of  the  International  Agreement, 
which  forbids  the  use  of  very  powerful  and  dazzling 
lights  in  places  of  an  urban  character.  He  considers 
that  all  obstructions,  temporary  or  permanent,  on 
public  roads  should  be  marked  with  lights  during  the 
night,  and  classes  dangerous  bends  with  permanent 
obstructions.  He  makes  the  suggestion  that  yellow 
lights  should  be  used  for  caution  signals  to  avoid 
confusion  with  the  red  danger  signals  of  railways.  As 
regards  the  lights  which  should  be  carried  by  vehicles, 
the  author  considers  that  at  least  two  white  lights 
should  be  carried,  indicating  the  width  of  the  vehicle 
including  the  load.  He  suggests  that  every  vehicle 
should  have  a  lamp  showing  a  coloured  light  behind. 

The  paper  is  accompanied  by  a  plate  showing  types 
of  proposed  warning  signals  which  can  be  illuminated 
at  night. 

METHODS    OF    LIGHTING    PUBLIC    HIGHWAYS 
AND  VEHICLES. 

By  J.  HANSEZ,  Barrister  at  the  Court  of  Appeal,  Provincial 

Councillor  and  President  of  the  Commission  of  the 

Touring  and  Eoyal  Automobile  Club  of  Belgium, 

Brussels. 

The  author  begins  by  making  the  statement  that 
the  question  of  the  lighting  of  public  thoroughfares 
has  not  yet  been  dealt  with  from  a  general  point  of 
view,  and  he  makes  the  important  observation  that 
from  the  point  of  view  of  illumination  of  public 
thoroughfares  globes  of  transparent  glass  are  less 
effective  than  those  of  ground  glass,  because  the  light 
is  not  so  well  diffused.  He  does  not  consider  that  it 
is  necessary  that  roads  in  the  open  country  should  be 
lighted,  except  as  regards  certain  places  such  as 
railway  crossings. 

Referring  to  the  consideration  that  blinding  lights 
carried  on  vehicles  are  dangerous,  he  suggests  that  the 
use  of  electric  lights  has  a  great  advantage  in  this 
respect,  since  it  enables  the  driver  to  put  out  his  head 
lamps  and  light  up  the  smaller  lamps  not  only  when 
passing  through  a  town  but  also  when  meeting  another 
vehicle.  He  points  out  that  the  more  powerful  the 
head  lights  are  the  more  dangerous  it  is  for  motor 
pass  one  another.  If  motor  cars  are  often 
provided  with  lights  which  are  too  powerful,  other 
vehicles  have  often  insufficient  lights,  and  it  is  recom- 
mended that  a  light  should  be  carried  by  every  person 
in  charge  of  flocks  and  herds  upon  the  public, 
highways. 

ROAD   LIGHTING. 
By  Dr.  CLAYTON  H.  SHARP,  New  York  City. 

The  author  points  out  that  there  is  an  essential 
difference  between  the  cities  and  villages  of  America 
and  those  of  Europe.  His  description  of  American 
conditions  considered  from  this  point  of  view  may 
perhaps  be  summed  up  as  amounting  to  this:  The 
urban  ■•  <  is  smaller,  the  suburban  area  larger, 

and  this  suburban  area  is  usually  of  the  scattered  or 
outer  suburban  character.  High  pressure  gas  light- 
ing has  not  at  present  been  introduced  into  America 
on  a  practical  scale,  and  most  of  the  gas  lighting  is 


done  with  single  mantle  upright  burners.  For  use 
in  outlying  districts  a  naphtha  lamp  has  been  intro- 
duced in  many  localities.  The  author  discusses,  in 
an  interesting  manner  not  lending  itself  to  quotation, 
various  methods  of  distributing  the  electric  current, 
and  he  goes  on  to  consider  the  characteristics  of  electric 
illuminants.  The  metallic  flame  arc  lamp  (magnetic 
lamp)  is  largely  used  for  street  lighting.  The  author 
discusses  different  types  of  lamp  from  the  point  of 
view  of  maintenance  and  deterioration. 

Referring  to  a  recent  development,  the  author 
describes  the  illumination  of  thoroughfares  by  orna- 
mental posts  carrying  as  many  as  four  or  five  Tungsten 
lamps  apiece,  and  spaced  from  50  to  100  ft.  apart, 
serving  to  illuminate  the  building  fronts  as  well  as 
the  roadway,  and  to  give  a  general  festive  appearance 
to  the  street  for  the  purpose  of  attracting  the  public 
during  the  evening  hours.  He  considers  that  as 
street  lighting  units  they  are  very  inefficient,  and,  being 
mounted  very  low,  are  often  an  annoyance  rather  than 
a  help  to  drivers  of  fast  moving  vehicles.  In  some 
instances  powerful  arc  lamps  are  similarly  used  with 
results  which  are  extremely  garish  and  unpleasant 
from  the  point  of  view  of  good  illumination.  Dealing 
with  the  principles  of  street  illumination,  the  author 
discusses  the  question  whether  good  street  lighting 
consists  primarily  in  the  illumination  of  the  surface 
of  the  street,  or  whether  it  is  more  important  to 
illuminate  objects  in  the  street  or  at  the  sides  of  the 
street,  and  he  comes  to  the  conclusion  that  the  pro- 
portion of  vertical  rays  in  street  illumination  should 
be  as  high  as  practical  considerations  permit.  As 
regards  the  effects  of  glare  it  is  pointed  out  that  if 
street  lights  are  hung  in  such  a  way  that  they  shine 
in  the  observer's  eyes  when  he  is  trying  to  discern 
some  faint  object,  the  effect  is  most  disturbing,  and 
such  effects  are  not  confined  to  arc  lamps  hung  low 
and  the  head  lights  of  motor  vehicles ;  distant  lights, 
perhaps  as  much  as  a  kilometre  away,  may  cause  a 
very  objectionable  glare  effect.  It  is  further  pointed 
out  that  glare  is  dependent  upon  the  specific  bright- 
ness per  unit  area  of  the  light  as  well  as  upon  the 
amount  of  light  received  by  the  eye.  The  glare  effect 
produced  by  an  arc  lamp  may  be  largely  mitigated  by 
the  use  of  a  diffusing  globe  which,  while  diminishing 
the  actual  illumination,  in  many  cases  causes  an 
increase  in  the  seeing  power  of  the  eye  and  a  far 
greater  increase  in  the  comfort  of  the  observer.  The 
author  concludes  that  lamps  should  be  hung  well 
above  the  field  of  vision,  that  the  horizontal  rays 
should  be  suppressed  or  diverted,  and  that  suitable 
diffusing  media  should  be  employed  in  order  to  reduce 
the  specific  brightness  of  the  lamps. 

The  remainder  of  this  interesting  report  is  well 
worth  attention,  but  demands  treatment  in  the  nature 
of  comment  rather  than  the  selection  of  particular 
passages  which  would  fail  to  give  a  satisfactory 
impression  of  the  nature  of  the  subject-matter.  The 
subjects  dealt  with  are :  Illumination  values  required  ; 
height,  spacing  and  arrangement  of  lamps ;  globes  and 
reflectors ;  computation  of  illumination ;  effect  of 
reflection  from  buildings ;  measurement  of  illumina- 
tion ;  choice  of  plane  of  measurement ;  and  illumina- 
tion diagrams. 

THE    LIGHTING    OF    PUBLIC    HIGHWAYS. 

By  P.  TDR,  Ingenieur  en  Chef  des  Ponts  et  Chaussees,  Paris. 

In  the  course  of  a  brief  introduction  the  author 
touches  upon  an  aspect  of  public  lighting  which  has 
received  very  little  attention,  pointing  out  that  the 
weak  lamps,  spaced  far  apart,  which  were  provided  in 
the  early  days  of  public  lighting  acted  similarly  to 
lighthouses  at  sea,  marking  out  the  direction  of  the 
road  and  so  assisting  the  traffic.  Over  a  length  of 
38,230  kilometres  of  national  roads  in  France  the 
total  expenditure  on  lighting  is  at  the  most  6,000  francs 
per  annum,  and  does  not  extend  over  a  length  of  more 
than  7  kilometres.  In  the  last  few  years,  owing  to 
the  employment  of  water  power  in  the  production  of 
electrical  energy,  one  sometimes"  finds  small  -villages 
in  very  poor  districts  sufficiently  illuminated  to  render 
night  travelling  safe  and  easy. 

At  the  end  of  the  year  1911  there  were  in  the  streets 
of  Paris  the  following  lamps  :  Gas  lamps,  2,082  burners 
using  from  20  to  200  litres  ("  cubic  litres  ")  of  gas  per 
hour;  51,627  incandescent  burners  using  from  40  to 
1,000  of  such  units;  and  362  compressed  gas  burners 
using  from  12,000  to  24,000  "cubic  litres."  Electric 
light,  189  incandescent  lamps  and  1,719  arc  lamps. 
Lusol  and  mineral  oil  lamps,  102  of  various  types. 
The  area  of  public  thoroughfares  thus  lit  up  amounts 
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to    9,3.50,000    square     metres    of     carriageway,     and 
7,300,000  square  metres  of  footway. 

It  is  pointed  out  that  the  road  from  Nice  to  Monaco 
is  lighted  throughout  by  the  various  parishes  through 
which  it  passes,  and  the  author  is  in  favour  of  an 
extension  of  the  practice  to  other  places  where  it  would 
be  of  special  advantage.  He  makes  a  number  of 
recommendations,  especially  with  respect  to  level- 
crossings,  and  he  points  out  that  the  use  of  red  lamps 
at  such  crossings,  which  is  strongly  objected  to  by  the 
railway  companies,  has  not  been  attended  by  any  of 
the  feared  disadvantages  in  those  cases  where  such 
lamps  have  been  employed. 

LIGHTS   ON   VEHICLES. 

By  E.  CHAIX,  President  of  the  Touring  Committee  of 

the  Automobile  Club  of  France. 

The  author  considers  that  all  vehicles  should  carry 
lights  on  roads  where  the  public  safety  renders  it 
necessary,  but  he  does  not  consider  that  such  a  regu- 
lation need  be  enforced  in  the  case  of  vehicles  on 
country  or  agricultural  roads  which  are  not  used  by 
general  traffic.  He  discusses  the  question  of  the  best 
means  to  ensure  that  the  light  of  the  lantern  shall 
always  be  visible  from  behind  as  well  as  from  in 
front,  and  points  out  that  only  a  few  of  the  more  ex- 
pensive lamps  are  well  designed  in  the  latter  respect. 
If  the  rear  light  were  coloured,  and  if  coloured  lights 
were  not  permitted  in  front,  it  would  always  be  pos- 
sible to  know  in  which  direction  the  vehicle  was  pro- 
ceeding. In  certain  cases  it  is  difficult,  on  account 
of  the  nature  of  the  road,  to  arrange  the  lamps  in  a 
satisfactory  manner,  and  the  author  proposes  to  ex- 
empt hay  carts  from  the  requirement  that  a  rear  light 
should  be  shown.  It  is  important,  the  author  con- 
siders, to  insist  on  moderation  as  regards  the  forward 
ray,  but  only  where  the  road  is  otherwise  suitably 
lighted. 

METHODS  OF  LIGHTING  THE  PUBLIC 

HIGHWAY. 

By  J.  S.  BRODIE,  m.insi.c.e.,  Borough  Engineer,  Blackpool. 

The  author  points  out  that  there  is  no  statutory 
duty  placed  upon  highway  authorities  to  light  the 
roads  under  their  charge,  but  that  since  the  duty  is 
undertaken  by  practically  all  (urban  ?)  local  autho- 
rities, the  sufficiency  of  this  lighting  is  a  subject  of 
great  importance. 

The  English  unit  is  a  "foot-candle,"  equivalent  to 
1076  of  the  French  unit,  the  "lux"  or  "metre- 
candle." 

The  author  considers  that  Mr.  Trotter's  moonlight 
standard — one-eightieth  of  a  foot-candle — is  only  suit- 
able for  rural  highways  where  the  amount  of  traffic 
is  comparatively  small.  Absence  of  glare  must  be 
secured  by  the  use  of  shades,  which,  the  author  con- 
siders, largely  increases  the  cost,  and  a  due  propor- 
tion should  be  preserved  between  the  height  of  the 
lamps  and  their  distance  apart.  Uniformity  of  colour 
is  also,  he  considers,  a  matter  of  importance.  Central 
control  of  the  lighting  and  extinguishing  of  lamps 
is  obtained  by  the  use  of  pressure  waves  in  the  gas 
mains,  or  the  individual  lamp  may  be  lighted  at  any 
given  hour  by  means  of  a  clockwork  lamp-lighter. 
In  both  cases  the  pilot  flame,  fed  by  a  by-pass,  con- 
sumes about  Ty  cub.  ft.  of  gas  per  hour. 

Electric  lighting  has  made  great  strides  in  compe- 
tition with  gas  lighting.  Compared  with  the  carbon 
'filament  the  metallic  filament  gives  about  three  times 
the  quantity  of  light  for  the  same  amount  of  electric 
•energy,  and  the  life  of  the  lamp  is  3,000  hours  com- 
pared with  1,000  hours  for  the  carbon  filament  lamp. 
Similarly  the  "flame"  arc  lamp  is  four  or  five  times 
as  efficient  as  the  enclosed  arc. 

Lighting  by  incandescent  gas  lamps,  spaced  at 
91'7  yds.,  and  giving  an  average  illumination  of  5 
foot-candles,  and  with  gas  at  Is.  5£d.  per  1,000  cub.  ft., 
costs  about  £52-6  per  mile  of  street  per  annum.  Elec- 
tric lamps,  62  yds.  apart,  will  give  the  same  illumina- 
tion for  about  £98  per  mile  per  annum,  with  current 
at  4d.  per  unit.  Appendix  No.  1  gives  particulars 
relating  to  the  lighting  of  twenty  English  towns  by 
gas,  and  Appendix  No.  2  gives  particulars  of  the  light- 
ing of  ten  comparatively  small  English  towns  wholly 
by  electricity. 

METHODS  OF  LIGHTING  VEHICLES. 
By   G.  W.   WATSON,   m.i.mech.e. 
The     information     furnished     is    based    upon     the 
author's  experience  in  the  design,  construction   and 
operation  of    motor  vehicles,  supplemented    by  data 
from  similar  sources. 
The  author  points  out  that  the  lighting  of  motor 


vehicles  should  be  such  as  will  enable  the  driver  to 
see  far  enough  ahead  for  safety  and  comfort,  and  will 
at  the  same  time  define  the  position  and  approximate 
size  of  the  car.  As  regards  head  lamps,  they  should 
lie  placed  as  high  as  possible,  since,  if  the  axis  of 
the  beam  of  light  i^  nearly  parallel  to  the  surface  of 
the  road,  it  will  cause  black  shadows  to  show  up  in 
the  small  hollows  of  the  surface,  and  it  is  difficult 
to  distinguish  these  hollows  from  deep  and  dan- 
gerous  holes.  Head  lamps  should,  moreover,  be 
attached  to  the  front  axle,  so  that  they  may  always 
shine  in  the  direction  in  which  the  vehicle  is  pro- 
ceeding; Article  11  of  the  Motor-car  Act  (Use  and  Con- 
struction Order)  is  not,  the  author  believes,  directed 
against  such  a  device,  but  against  the  use  of  lamps 
which  can  be  moved  horizontally  at  the  will  of  the 
driver.  As  regards  tail  lamps,  the  author  considers 
that,  apart  from  the  illumination  of  the  number  plate, 
they  are  not  needed,  "  because,  being  the  fastest  type 
of  vehicle  on  the  road,"  the  motor  car  "is  not  likely 
to  be  overtaken  by  horse-drawn  conveyances."  He 
does  not  refer  to  the  case  of  a  motor  car  which  is  run- 
ning slowly  or  is  stationary.  There  is  now  no  excuse 
for  excessive  glare  from  motor  lamps,  there  being 
many  excellent  devices  for  the  better  direction  of  the 
light  and  its  diffusion  at  the  place  where  needed. 

A  careful  and  well-illustrated  description  of  acety- 
lene generators  is  followed  by  a  similar  description 
of  electric  lighting  systems,  and  some  suggestions  as 
to  future  developments. 

As  regards  costs,  the  author  takes  as  typical  ex- 
amples taxicab  and  motor-'bus  lighting  sets,  aud  finds 
that  the  lighting  of  the  former  costs  about  0  045d. 
per  vehicle  mile  with  paraffin  oil,  and  that  of  the 
latter  0-087d.  per  vehicle  mile  with  acetylene. 
ARTIFICIAL  LIGHTING  OF  COUNTRY  ROADS. 

By  H.  MERCZYNG,  Professor,  Councillor  of  State,  Member 
of  the  Russian  Council  of  Engineers,  St.  Petersburg. 

The  author  points  out  that  in  the  lighting  of  country 
roads  there  are  considerations  which  do  not  apply  in 
towns.  The  problem  is  to  light  a  long,  narrow  strip 
so  that  traffic  can  be  carried  on  in  safety.  The  in- 
stallation should  be  inexpensive,  and  should  require 
but  little  attention.  Electric  lighting  seems  to  be  the 
best  system  for  country  roads,  and  the  author  dis- 
cussed the  features  of  several  kinds  of  lamps  with  re- 
gard to  their  use  in  such  situations.  On  account  of 
the  high  cost  of  other  conductors,  overhead  naked  con- 
ductors must  be  used.  For  moderate  heights  creosoted 
timber  may  be  employed,  and  for  greater  heights  the 
use  of  reinforced  concrete  is  suggested. 

DISCUSSION. 

The  following  resolutions  were  moved  by  Col.  Holden 
(Royal  Automobile  Club),  and  were  carried  without 
opposition:  — 

(1)  For  the  purpose  of  general  determination  of 
methods  of  lighting,  highways  may  conveniently  be 
divided  into  three  classes  as  follows  : — 

(1)  Important  streets  in  cities,  towns,  or  other- 
urban  areas  in  which  traffic  after  dark  is  consider- 
able in  volume. 

(2)  Important  suburban  roads  in  the  vicinity  of 
large  towns. 

(3)  Rural  roads, 

and  having  regard  to  modern  conditions  of  traffic  it  is 
essential  that  adequate  lighting  by  means  of  fixed  lights 
should  be  provided  in  classes  (1)  and  (2). 

(2)  As  a  general  principle  in  the  lighting  of  all  highways 
which  require  to  be  lighted  by  means  of  fixed  lights,  the 
method  of  lighting  to  be  adopted  should  be  such  as  will 
provide  an  illumination  as  uniform  and  free  from  glare 
as  possible.  The  amount  of  illumination  and  the  position 
of  the  lamps  must  be  determined  with  reference  to  local 
circumstances. 

(3)  It  would  be  impracticable  that  the  lighting  of 
rural  roads  generally  by  similar  methods  to  those  adopted 
in  urban  streets  or  suburban  roads,  and  the  lighting  of 
vehicles  using  rural  roads  at  night  is  therefore  of  the 
highest  importance. 

Col.  Holder  (general  reporter)  submitted  his  report 
and  resolutions  and  said  that  on  such  an  interesting 
subject  it  was  not  surprising  that  so  many  papers  had 
been  received.  There  was  one  from  Austria,  one  from 
Belgium,  two  from  France,  one  from  Germany,  two  from 
Great  Britain,  one  from  Russia,  and  one  from  the  United 
States.  The  papers  dealt  not  only  with  the  light  iirtr  of 
the  highways  themselves  by  fixed  illumination,  hut  they 
also  dealt  with  the  lighting  of  vehicles  using  the  highways, 
the  illumination  produced,  and  the  methods  nf  producing 


1000 


THE    SURVEYOR    AND    MUNICIPAL 


June  27,  1913. 


that  illumination.  He  moved  resolution  (4a),  of  which 
notice  nhad  been  given— viz.,  "  All  vehicles,  whether 
standing  or  moving  on  the  road,  shall  be  compelled  by 
law  to  carry  suitable  lights  in  front  and  in  the  rear,  or 
lighted  lanterns  so  constructed  and  fixed  that  the  beam 
shall  as  far  as  practicable  be  visible  both  from  the  front 
and  the  rear." 

Mr.  H.  Gilbert  Whyatt  (Grimsby)  seconded. 
M.  Mahieu,  Lirecteur  du  Personnel  et  de  la  Compta- 
bilite  an  Ministere  des  Travaux  Publics,  moved,  and 
M.  I'l  Chain,  President  de  la  Commission  de  Tourisme  et 
tie  Circulation  Generate  dc  l'Automobilc  Club  de  France 
Paris,  seconded  the  following  as  an  amendment  :  "  All 
vehicles,  whether  standing  or  moving,  should  carry  a 
light  of  sufficient  power  at  night,  wluch  can  as  far  as 
possible  be  seen  from  the  rear  as  well  as  from  the  front 
of  the  vehicle." 

The  Chairman  pointed  out  that  the  resolution  covered 
exactly  what  the   French  delegates  wished  to  move. 

Mr.  Scott  Plummer  (County  Councils  Association  of 
Scotland)  moved  as  an  amendment  that  the  resolution 
read  "  All  springed  vehicles,"  instead  of  "  All  vehicles." 
His  reason,  he  said,  was  that  the  County  Councils  of 
Scotland  had  for  a  long  time  had  the  opportunity  of 
making  bye-laws  for  the  regulation  of  traffic,  and  all  of 
them,  without  exception,  had  excluded  farm  carts  and 
agricultural  vehicles,  the  reason  being  that  in  sparsely 
populated  countries  like  that  it  was  quite  unnecessary  to 
have  fights  upon  such  vehicles,  which  were  perhaps 
moving  across  the  road  or  just  a  few  hundred  yards 
perhaps.  Looked  at  from  the  point  of  view  of  the  safety 
of  the  public  was  the  resolution  likely  to  have  that  effect  ? 
The  motorist  should  have  sufficient  fights  to  enable  him 
to  see  anything  on  the  road,  and  he  thought  if  the  onus 
was  placed  upon  the  motorist  he  would  see  that  he  did 
not  rim  into  anything  which  was  unlighted. 

Sir  Archibald  Buchan  Hepburn  seconded  this 
amendment. 

The  Chairman  said  he  thought  Mr.  Plummer  had  over- 
looked a  large  class  of  road- user  whom  they  must  con- 
sider— the  ordinary  cyclist — who  could  not  carry  the 
powerful  lights  carried  by  the  motorist,  but  who  was 
using  the  roads  to  an  increasing  extent.  As  an  agricul- 
turist, he  thought  the  use  of  roads  at  night  by  farm 
carts  had  been  exaggerated.  He  did  not  think  they 
should  pander  to  people  who  had  not  got  the  intelligence 
to  move  with  the  times.     (Hear,  hear.) 

Sir  John  Macdonald  (Road  Board)  said  surely  the 
carrying  of  a  stable  lantern  in  the  case  of  farm  carts 
crossing  the  road  or  going  a  couple  of  hundred  yards 
would  not  be  a  very  great  burden  on  the  carter  ?  They 
could  not  arrange  those  things  on  the  basis  of  having  one 
class  of  the  community  treated  differently  from  another. 
He  felt  strongly  that  proper  lighting  of  the  roads  and 
vehicles  was  a  matter  of  vast  importance  to  the  com- 
munity. 

Sir  Geo.  S.  Cibb  (Chairman  of  the  Road  Board)  said 
the  whole  aim  of  the  resolution  was  to  secure  the  public 
safety,  and  he  did  not  think  that  would  be  advanced  by 
carts  having  no  lights.  In  future  the  bulk  of  traffic  on  the 
roads  at  nights  would  be  motor  traffic,  and  danger  would 
arise  from  the  occasional ,  agricultural  cart  being  un- 
lighted. Was  there  any  serious  cost  or  trouble  involved 
by  l lie  driver  of  the  cart  carrying  a  lantern  ? 

Mr.  Scott  Plummer  said  he  was  convinced  that  if  the 
resolution  was  passed  it  would  not  meet  with  the  approval 
of  the  Scottish  County  Councils.  He  would  withdraw 
the  amendment,  however,  having  stated  his  case. 

The  resolution  was  eventually  carried,  amended  as 
follow-:  "Every  vehicle,  whether  standing  or  moving, 
shall  carry  or  show  a  light  of  sufficient  power  at  night 
which  can,  except  where  specially  authorised,  be  seen 
from  Mi'-  rear  as  well  as  from  the  front  of  the  vehicle." 
Flic  next  resolution,  moved  by  Col.  Holden,  was  as 
follows  : — "  Every  motor-car  must  carry  after  nightfall 
two  lighted  lamps  in  front  and  one  at  the  back,  if  it  is 
able  to  move  at  a  high  speed  it  must  also  be  fitted  in 
front  with  a  headlight  of  sufficient  illuminating  power  to 
light  up  the  road  or  path  for  at  least  50  yards  to  the 
front.  In  inhabited  places  where  an  ordinary  lamp  is 
sufficient  to  allow  the  motorists  to  sec  their  way  and  he 
a,  the  fight  of  the  headlight  must  be  limited 
to  that  of  the  ordinary  lamp." 

in'  udmenl  was  put  forward  on  behalf  of  the  French 
delegation  to  delete  the  word  "  also "  (which  it  was 
explained  would  mean  that  three  lights  would  have  to  be 
carried  in  front),  and  also  to  substitute  "  shall  be  limited  " 
for  "  must  be  limited." 


^Col.  Holden  pointed  out  that  the  use  of  strong  head- 
lights was  unnecessary,  in  addition  to  being  a  disad- 
vantage, and  was  a  danger. 
.^The  Chairman  referred  to  the  increasing  use  of  electric 
headlights  and  said  motor-cars  having  to  travel  more 
slowly  in  inhabited  places,  sufficient  power  for  the  head- 
light was  not  generated,  and  motorists  preferred  to 
switch  them  off  to  save  their  accumulators.  He  thought 
the  subject  was  one  that  would  right  itself  automatically. 

The  resolution  was  carried  as  amended. 

Col.  Holden' s  next  resolution  was  as  follows  : — "  It  is 
desirable  that  all  obstructions  across  roads,  such  as  gates, 
and  particularly  gates  at  level  crossings,  shall  be  painted 
white  and  should  be  clearly  lighted  at  night  by  means 
of  fixed  lights  preferably  of  a  red  colour  to  indicate 
danger." 

This  was  carried  amended,  on  the  suggestion  of  the 
French  delegation,  by  the  deletion  of  the  passage  "  prefer- 
ably of  a  red  colour,"  and  the  addition  after  "  white  "  of. 
the  words,  "  and  alternate  colour  of  equal  sections." 

A  further  resolution  carried  without  amendment  read 
as  follows  : — ■"  That  it  is  desirable  to  paint  white  or 
indicate  by  some  other  method  all  danger  signal  posts, 
direction  posts,  and  other  posts,  milestones,  wheel  kerbs, 
bridge  abutments,  etc.,  or  other  special  device,  the  in- 
dication of  which  would  aid  travellers  or  conduce  to 
safety." 

Notice  of  an  amendment  had  been  given  by  the  French 
delegation  for  the  deletion  of  resolution  (b),  moved  by 
Col.  Hoiden,  which  was,  "  that  red  should  be  universally 
adopted  as  the  colour  for  danger  signals." 

Col.  Hold  en  said  it  seemed  to  him  a  matter  -of  con- 
siderable importance  that  one  universal  colour  for  danger 
signals  should  be  adopted,  and  the  subject  should  not  be 
allowed  to  drop  out  of  the  proceedings.  As  there  were 
difficulties  in  the  way  of  France  adopting  "  red  "  as  a 
clanger  signal,  he  would  suggest  the  resolution  be  modified 
to  read  as  follows  : — "  One  and  tlic  same  colour  should 
be  universally  adopted  as  the  colour  for  danger 
signals." 

The  conference  agreed  to  the  resolution  in  this  form. 

M.  Chain,  on  behalf  of  the  French  delegation,  moved  : — 
"  That  it  is  desirable  that  each  Government  should  decide 
as  soon  as  possible  on  the  suppression  of  the  regulation 
enforcing  specially  coloured  fights  for  motor-cars,"  and 
the  conference  agreed  to  this  resolution  as  well  as  a  further 
one,  recommending  that  drivers  of  animals  on  the  road 
should  signal  their  presence  at  night. 

Regarding  the  last  resolution,  the  Chairman  said 
although  the  time  might  not  be  ripe  for  such  a  proposal, 
the  conference  might  pass  the  resolution  and  leave  it  to 
subsequent  discussion  as  to  how  the  signal  should  be 
made. 

This  concluded  the  business  at  the  morning  session. 
(To   be   continued.) 


Street    Lighting    in    London. — St.  Pancras  Borough 

Council  have  decided  to  replace  the  present  flame  arc 
lamps  in  Tottenham  Court-road  by  arc  lamps  of  the 
latest,  type,  which,  it  is  expected,  will  materially  im- 
prove the  lighting  of  the  street.  The  question  of  im- 
proving the  lighting  of  Hampstead-road  has  been 
referred  to  a  committee. 

Bradford  Improvements  Bill. — The  Bradford  Cor- 
poration Bill  to  cany  out  the  large  replanning  scheme 
in  the  centre  "of  Bradford,  and  make  clear  the  right 
of  the  corporation  to  supply  the  outside  districts  with 
water,  came  before  the  Local  Legislation  Committee 
of  the  House  of  Commons  on  Tuesday  last,  when  it 
was   announced  that  the  preamble  had  been  proved. 

Water  Supply  in  Cornwall. — New  waterworks  lor 
Phillack,  Hayle,  Cornwall,  were  opened  on  Tuesday 
last.  The  cost  of  the  scheme  is  about  C7,500.  .Water 
has  been  brought  into  the  district  from  a  disused  adit 
at  Herland  Mine,  Gwinear,  just  above  Nanspusker. 
i\  i  3ent  the  yield  is  more  than  1,000,OOU  gallons  pel 
twenty-four  hours;  it  will  never  be  less  than  300,000 
gallons,  which  is  more  than  double  the  quantity  re- 
quired lor  the  consumers,  who  now  number  3,500.  At 
the  source  there  have  been  installed  two  three-throw 
electrically   driven   ram   pumps   with    a    capacity  of 

10,000  gallons  per  hour..  These  appliances  will    i i 

the  water  to  a  3ervice  reservoir  holding  114,000  gallons. 
Hitherto  the  public  have  been  supplied  from  wells 
and  pumps,  and  in  many  instances  water  had  to  be 
carried  considerable  distances.  The  contractor  was 
Mr.  C.  L.  Duke,  of  Plymouth. 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

^Contributed.^ 


XVI.    A   Cycling  Retrospect. 

No.  I  don't.  In  the  popular  vernacular  of  these 
days  "I  Qaiversa]  education!  I've  had  some.  Car, 
yes,  if  my  salary  il  allow  me  to  keep  it  up.  Motor 
cycle — well,  doubtful.  I  get  quite  enough  exercise 
without  pushing  a  quarter  of  a  ton  (or  thereabouts) 
along  dusty  highways.  You  don't  push  them  ?  They 
take  you  along?  They're  supposed  to  anyhow,  I'll 
allow  that;  but  there  are  such  things  as  breakdowns. 
They  seldom  happen  *J  Well,  once  a  year  'd  be  quite 
enough  for  me.  It's  alright  if  a  fellow's  a  bit  of  a 
mechanician  and  handy  with  the  half-hundredweight 
of  tools  he  carries  with  him  wrapped  in  a  long  leather 
roll.  But  there,  I'm  not  a  mechanician,  and  as  for 
tools — well,  you  ask  the  wife  the  next  time  you  see 
her.  Ask  her  to  relate  to  you  the  very  true  and  par- 
ticular history  of  the  shelves  I  put  up  in  one  of  the 
bedrooms.  Language  ?  Oh,  no — at  least  not  loud. 
Never  swear  before  a  woman.  But  I  can  call  to 
mind  now  the  relief  of  a  stroll  or  two  round  the 
garden  "during  the  progress  of  the  works."  Abso- 
lutely wilted  up  a  clump  of  arum  lilies! 
#  #  #  # 

It  comes,  then,  to  the  old  push  hike,  and  I've  made 
a  stem  vow  never  to  mount  one  again.  Ride  ?  Oh, 
yes,  I  can  ride  well  enough.  That's  the  trouble — 
I've  had  too  much  of  it.  Some  twenty  years  ago  I 
held  the  combined  office  under  a  rural  authority. 
There  was  a  road  mileage  of  about  a  hundred,  and 
the  district  contained  a  number  of  scattered  villages 
and  hamlets,  some  of  the  former  rapidly  "evolving 
towards  urbanity.  There  was  absolutely  no  means 
of  conveyance  in  any  part  of  the  district,  the  only 
railways  going  through  it  merely  cutting  off  a  corner. 
My  predecessor  had  gone  in  largely  for  trap  hire, 
and  the  council  (it  was,  of  course,  a  rural  sanitary 
authority  then)  gave  me  to  understand  that  it  was 
a  practice  they  didn't  particularly  care  for.  I 
pointed  out  that  I  couldn't  very  well  foot  it,  and 
that  my  salary  didn't  permit  of  my  keeping  a  con- 
veyance of  my  own.  Available  self-propelled  vehicles 
consisted  of  road  rollers  and  traction  engines.  There 
was  nothing  for  it  but  a  push  bike,  and  the  council 
very  handsomely  offered  to  pay  for  the  upkeep  of 
one  if  I  would  fit  myself  up.  Pneumatic  tyres  were 
then  in  their  infancy,  and  half-a-dozen  punctures  a 
day  might  reasonably  be  expected.  So  I  plumped 
for  a  cushion-tyred  machine,  and  purchased  a 
spanker  (as  1  thought)  second-hand,  but  as  good  as 
new.  for  some  £16.  It  was  not  exactly  a  racing 
machine,  weighing  as  it  did  just  about  half  a 
hundredweight,  but  it  looked  strong  and  well  built, 
especially  about  the  spokes,  which  were  direct  and 
nearly  as  thick  as  a  lead  pencil. 

*  #  #  # 

Picture  me  now  setting  off  on  my  day's  round. 
There  would,  of  course,  be  the  usual  inspectorial 
work  to  do,  and  certain  roads  to  visit  where  works 
were  going  on,  or  where  some  complaint  or  another 
had  arisen.  But  this  was  by  the  way.  In  my 
pocket-book  I  would  have  a  list  of  the  calls  that  had 
to  be  made  during  the  day,  say  eleven  cases  of 
measles,  nine  cases  of  scarlet  fever,  two  cases  of 
diphtheria — it  was  a  shockingly  insanitary  district — 
then  there  would  be  seven  trench  bottoms,  five  foun- 
dation  concretes,   twelve   drains,   three   dampcourses, 

and  three  completions  to  visit.     Besides  this My 

assistant?  No,  my  boy,  not  in  those  days.  I  did 
the  lot  off  my  own  bat.  Now?  Oh,  my  old  district's 
carved  up  into  four  urban  and  a  rural,  and  each  has 
a  staff  of  three  or  four.     Soft  jobs.?    No,  it's  not  that 

they're  soft  so  much  as  that  mine  was  d d  hard. 

Well,  to  continue.  Then  there'd  be  special  appoint- 
ments here  and  special  appointments  there,  and  the 
M.O.H.  to  call  on  (and  possibly  kick  my  heels  in  his 
surgery  for  an  hour),   and  councillors  to   propitiate, 

and But  there,  I  think  you've  gathered  enough 

to  understand  that  my  job  was  no  sinecure.  And 
the  whole  of  the  work  had  to  be  done,  winter  and 
summer,  on  the  old  jigger — when  it  wasn't  in  hos- 
pital. Friday  and  Saturday  were  spent  invariably 
in  paying  wages,  the  men  wasting  hours  in  tramp- 
ing to  meet  me  at  convenient  points  in  order  to  save 


7s.  Gd.  trap  hire.  Why  didn't  I  cycle  ?  1  didn't  dare 
to  on  those  days — I  had  to  walk.  You  see  the  men 
wanted  their  money — it  wasn't  much  when  they  got 
it — and  a  breakdown  'd  have  spelt  disaster  for  them 
and  their  families. 

*  #  *  # 

Picture  me,  then,  sweating  along  on,  say,  a  broiling 
summer's  day,  against  the  head  wind  that  invariably 
prevails  in  cycling.  Half-a-dozen  miles  and  I  was 
just  about  knocked,  with  three  or  four  more  stretches 
of  the  same  length  to  do  before  I  reached  home.  In 
winter  it  was  cooler  certainly,  but  oh,  the  roads! 
Made  'em  myself?  Yes,  but  not  as  I'd  have  wished. 
Bituminous  binders  were  unknown,  and  what  with 
dust  in  summer  and  mud  and  ruts  and  side  slips  in 
the  winter— there,  words  won't  express  it.  Then 
there  were  the  wet  days,  when  the  chain  would 
mysteriously  tighten,  and  creak  and  strain  to  such 
an  extent  that  I  had  to  get  off  and  loosen  it.  And 
the  direct  spokes!  Five  a  week  was  my  average  of 
breaks,  and  each  break  meant  a  visit  to  a  repair 
shop  to  have  the  beggar  drilled  out  and  a  new  one 
put  in.  The  tyres,  too!  Used  to  go  at  the  rim- 
great  cuts  9  in.  and  10  in.  long!  No,  don't  talk  to 
me  of  cycling.  It's  a  nightmare  to  me  still,  and  sure 
as  I  have  Welsh  rarebit  for  supper  I  spend  the  night 
on  the  old  jigger  again,  smashing  spokes,  splitting 
tyres,  and  pushing  up  1  and  1  gradients  again-t 
tvphoons  and  wild  tornadoes.  That  cycle,  sir,  cost 
the  council  just  C22  9s.  3d.  in  repairs  the  first  year! 
Object?  No,  because  they  didn't  know  the  total. 
The  bills  used  to  go  in  from  month  to  month,  you 
The  second  year?  Thank  heaven,  there  wasn't 
a  second  year,  or  I'd  never  have  been  alive  to  tell 
the  tale.  I  obtained  a  nice  little  urban  appointment, 
at  two-thirds  the  salary,  it's  true,  but  with  only  6-i 
miles  of  roads,  and  that  mostly  in  side  streets  off 
the  main  road. 

*  *  *  # 

Never  cycled  again  ?  Yes,  once.  On  a  pneumatic- 
tyred  machine.  Had  eleven  punctures  in  an  hour 
and  three-quarters!  In  the  early  days?  Quite  so. 
But  it  was  enough  for  me.  Why,  a  thorn  'd  puncture 
then,  and  with  the  roads  full  of  hedge  clippings  at 
certain  seasons  of  the  year  how  could  a  man  keep 
his  appointments  ?  No,  I've  done  with  it— for  ever. 
It  makes  me  miserable  when  I  think  of  the  number 
of  poor  surveyors  still  push-biking  their  daily  round. 
Not  many  left  now  ?  That  just  shows  all  you  know. 
I  could  take  you  to  a  score  of  districts  not  many 
miles  from  here  where  the  surveyor  spends  his  day 
almost  like  a  Prudential  death-hunter— call,  call,  call, 
the  day  through,  and  all  his  booking  and  reports 
done  in  the  evening  with  the  overplus  left  for  the 
Sabbath.  And  the  wage— it  can't  be  called  a  salary 
—about  equal  to  that  earned  by  a  very  mediocre 
mechanic.  Not  educated  men  ?  Well,  it  all  depends 
upon  what  you  mean  by  educated.  Surely  a  man 
who  can,  and  does,  conscientiously  carry  out  the 
work  he  is  engaged  for  is  educated  so  far  as  that 
work  goes.  I  was  in  a  little  mixed  company  the 
other  day.  and  one  of  the  members  had  at  one  time 
m  his  fife  been  a  groom.  He  left  us  after  a 
few  minutes'  conversation,  and  the  talk  turned  upon 
him.  "A  bit  of  cheek,"  said  one  of  the  company, 
"for  a  fellow  like  that  to  force  himself  upon  us. 
Why,  lie's  only  a  groom."  There  was  silence  for  a 
moment.  We  'all  felt  a  bit  ashamed  of  ourselves, 
some  for  having  mixed  with  the  chap,  and  others  (1 
am  glad  to  say)  for  listening  to  the  bounder  who  had 
just  spoken.  "Assuming  that  the  gentleman  has 
been  a  groom,"  I  said  at  last,  "the  only  question 
remaining  is:  Was  he  a  good  groom?" 
*  #  *  * 

That  seems  to  me  to  sum  up  the  situation  as  re- 
gards a  surveyor.  If  he's  a  good  surveyor  there's  no 
more  to  lie  said,  to  my  thinking.  Ruskin  said.  I 
believe,  that  a  man  who  knew  Latin  could  break 
stones  better  than  a  man  wdio  didn't.  And  it  would 
be  just  as  sensible  to  say— Ruskin  didn't  say  this 
that  a  man  who  could  break  stones  could  have 
written  Ruskin's  works  better  than  Buskin,  who 
couldn't  break  stones.    There  was  a  fool  once— I  have 
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the  pleasure  of  his  acquaintance— who  criticised  a 
brother  surveyor  because  he  wrote  "different  to" 
instead  of  "different  from."  As  though  that  had 
1  he  slightest  bearing  upon  the  ability  of  a  man  as  a 
surveyor.  Don't  believe  in  education  ?  Oh,  doml  1 
-but  before  we  argue  that  point  I  should  like  your 
definition  of  the  word.  Argument  is  not  worth  two- 
pence when  the  disputants  haven't  first  arrived  at 
a  basis  upon  which  to  argue. 


ROAD   MAINTENANCE   IN   STAFFORDSHIRE. 


By  James  Moncur,  assoc.m.insx.c.e., 

County  Surveyor. 

The  year  just  closed  has  been  an  exceptionally 
trying  one  for  roads.  Last  summer  was  the  very 
opposite  of  its  immediate  predecessor— one  being  ex- 
tremely wet  while  the  other  was  unprecedentedly  dry. 
In  fact,  there  was  scarcely  a  month  within  the  finan- 
cial year  that  had  a  single  redeeming  feature  so  far 
as  the  well-being  of  roads  was  concerned,  and  when 
such  disastrous  weather  conditions  were  coupled  with 
increased  traffic,  and  especially  heavy  motor  traffic, 
it  spelt  absolute  ruin  to  many  of  our  leading  lines 
of  road.  Such  adverse  conditions  increased  the  sur- 
face work,  and  on  some  sections  it  was  with  difficulty 
that  the  lengthsmen  were  able  at  times  to  cope  with 
the  mud,  which  was  largely  due  to  the  abnormal  wear. 
The  effect  of  the  traffic  on  many  of  the  roads  was 
to  form  depressions  or  "cups"  sufficiently  deep  to 
hold  water,  but  not  of  sufficient  depth  to  take  metal, 
with  the  result  that  the  road  appears  worse  than  it 
really  is.  The  unfortunate  thing,  however,  is  that 
the  fact  of  water  lying  in  these  depressions  has  a  rot- 
ting, effect,  thereby  hastening  and  increasing  deteriora- 
tion of  the  surface.  To  fill  up  such  depressions  with 
small  clappings  is  worse  than  useless,  as  the  fast- 
moving  traffic  forces  them  out  and  scatters  them 
over  the  surface.  Where  depressions  were  suffi- 
ciently deep,  patching  was  resorted  to  as  far  as  pos- 
sible, and,  as  a  matter  of  fact,  more  was  done  in 
this  way  than  the  public  really  cared  for,  or  one 
would  naturally  wish,  but  to  aid  the  patch  material 
in  setting,  rammers  were  obtained  and  used  on  the 
more  frequented  roads  with  good  results. 

MOTOR    TRAFFIC. 

Prior  to  the  advent  of  self-propelled  vehicles  it  was, 
as  a  rule,  a  comparatively  simple  matter  to  build 
roads  of  sufficient  strength  and  width  to  carry  the 
traffic,  and  to  calculate  and  provide  for  the  annual 
wastage,  as  the  traffic  on  most  roads  varied  very  little, 
taking  one  year  with  another.  This  modern  traffic 
has,  however,  upset  all  such  calculations,  and  it  has 
also  this  peculiarity,  that  neither  distance  nor 
gradients  restrict  or  limit  it  in  any  way,  and  the 
result  is  that  it  is  passing  through  the  entire  length 
and  breadth  of  the  county.  Many  roads  which  were 
built  for  comparatively  light  traffic  are  now  being 
subjected  to  traffic  which  is  not  only  heavier  than 
the  roads  were  originally  made  to  carry,  but  is  of  a 
nature  entirely  foreign  to  the  district  through  which 
it  passes.  This  traffic  is  not  confined  to  light  motors, 
but  applies,  more  or  less,  to  heavy  motors  and  trac- 
tion-engine traffic  as  well.  The  change  in  the 
character  of  the  traffic  not  only  means  increased  cost 
in  the  maintenance  of  the  present  surface,  but  also 
increased  cost  in  widening  the  metal  beds  or  carriage- 
ways to  suit  it. 

TAR-SPRAYING. 

Owing  to  tin-  wei  weather,  the  benefit  of  taivspraj  ing 
as  a  dust-layer  was  not  appreciated  to  the  same  ex- 
tent as  in  the  previous  year.  Some  surveyors,  1 
understand,  contend  that  the  application  of  tar  to 
the  surface  of  a  road  prolongs  its  life,  and  that  from 
a  maintenance  point  of  view  the  cost  of  tarring  is 
more  than  saved,  and,  if  this  is  so,  one  would  have 
expected  to  find  a  reduction  in  the  cost  of  roads.  The 
expenditure,  however,  in  most  counties  is  going  up 
by  leaps  and  bounds.  This  increase,  of  course,  is 
chiefly  due  to  the  changed  nature  of  the  traffic,  and 
its  increased  volume,  but  when  all  allowance  is  mad' 
for  this  I  cannot  conceive  how  it  is  possible,  by  spfind- 
E46  per  mile  in  tarring,  to  save  this  amount  out 
of  £9")  pet  mile,  which  is  the  average  cost  of  the  rodds 
that   have   been   so  treated   in   Staffordshire. 

\-  -tated  in  my  last  annual  report,  I  then  failed  to 

that  there  was  any  perceptible  difference  between 

the  parts  that  were  treated  and  the  adjoining  lengths 

•  Extracts  from  annual  report  for  year  ended  March  31st  last. 


which  were  not  treated,  and  this  during  an  excep- 
tionally dry  season;  and  now,  at  the  close  of  an  ex- 
ceptionally wet  one,  I  am  bound  to  say  there  is 
not  the  slightest  sign  that  the  tarred  lengths  will 
outlive  the  adjoining  lengths  wdiich  were  not  so 
treated.  Even  assuming  that  I  may  be  mistaken  in 
this,  1  think  it  is  obvious  that  roads  now  costing  us 
t'J5  per  mile  cannot  ultimately  be  maintained  at  £50 
per  mile.  The  total  cost,  exclusive  of  £167  for  two 
tar-spraying  machines,  amounted  to  £2,222,  towards 
which  the  Road  Board  contributed  £1,812;  The 
actual  cost  of  the  work  is  somewhat  higher  than  it 
was  last  year,  which  is  entirely  due  to  (a)  increased 
cost  of  tar,  and  (b)  the  repeated  interruptions  to  the 
work   by  the  wet  weather. 

BITUMINOUS    BINDING. 

The  Road  Board  having  again  agreed  to  contribute 
ail  per  cent  of  the  cost  of  binding  the  macadam  with 
Tarvia  over  and  above  that  which  it  would  have  cost 
if  dealt  with  in  the  ordinary  way,  eighteen  different 
lengths  were  selected  throughout  the  county  on  which 
this  bituminous  binding  was  used.  The  quantity 
dealt  with  in  this  way  was  2,276  tons,  at  a  total  extra 
cost  of  £519.  This  is  equal  to  an  average  of  4s.  7d. 
per  ton,  and  5Ad.  per  square  yard  covered.  With  one 
or  two  exceptions  the  lengths  were  in  every  way 
satisfactory,  and  have  stood  remarkably  well.  I  can- 
not help  thinking  that  the  reason  some  lengths  did 
not  prove  altogether  satisfactory  was  due  to  the  in- 
clement weather,  the  metal  not  being  thoroughly  dry, 
while  in  other  cases  the  temperature  was  too  cold, 
causing  the  Tarvia  to  set  too  quickly,  with  the  result 
that  some  difficulty  was  experienced  when  consoli- 
dating with  the  roller  in  getting  the  upper  interstices 
of  the  metal  properly  closed  so  as  to  form  a  close 
and  compact  surface.  The  work  done  during  the  pre- 
vious year  has,  however,  stood  remarkably  well,  and 
is  showing  comparatively  little  signs  of  wear,  but  the 
conditions  during  the  summer  were  such  as  to  pre- 
clude observations  as  to  its  dustlessness. 

The  outstanding  features  in  favour  of  Tarvia  are — 
(a)  it  can  be  used  with  the  best  class  of  road  metal, 
and,  consequently,  the  most  durable  macadam  surface 
is  obtained;  (b)  the  coatings  are  never  in  a  "green" 
state,  as  is  the  case  with  water-bound  macadam,  and, 
consequently,  the  traffic  can  almost  immediately  be 
turned  on  to  them  without  any  risk  of  injury  being 
caused  by  even  the  fastest  traffic ;  (c)  atmospheric  con- 
ditions do  not  appear  to  seriously  affect  it,  only  that 
the  surface  inclines  to  be  a  little  more  slippery  during 
frost.  Under  ordinary  conditions  it  gives  a  splendid 
foothold.  It  has,  however,  one  drawback,  and  that 
is  the  metal  must  be  perfectly  dry  when  being  laid 
down,  which  means,  of  course,  that  the  work  must  be 
carried  out  in  fine  weather.  The  metal  used  varied 
in  cost  from  8s.  4d.  to  13s.  per  ton  lying  on  the  road- 
side, and  the  cost  per  superficial  yard  of  a  3-in.  coat- 
ing, including  rolling  and  everything,  will  vary  from 
Is.  5kl.  to  2s.  Id.  The  same  material  consolidated 
with  ordinary  water  binding  would  cost  from  Is.  to 
Is.  7Jd.  per  superficial  yard. 

GROUTING    PATCHING    MATERIAL    WITH    TARVIA. 

Part  of  the  patch  metal  used  on  some  of  the  im- 
portant motoring  roads  was  grouted  with  Tarvia  by 
way  of  experiment.  The  weather,  unfortunately,  was 
much  against  the  work  being  carried  out  in  the  best 
and  most  expeditious  manner,  but  that  which  was 
undertaken  was  far  preferable  to  patching  with  tarred 
material,  as  it  set  much  more  quickly,  with  the  re- 
sult that  the  fast-moving  traffic  did  not  adversely 
affect  it.  It  has  not,  however,  been  a  complete  suc- 
cess, as,  notwithstanding  the  fact  that  care  was  exer- 
cised in  laying  the  material  as  nearly  as  possible  level 
with  the  old  surface,  it  did  not  remain  long  so.  The 
patches  proved  more  durable,  in  some  instances,  than 
the  remainder  of  the  road,  with  the  result  that  the 
traffic  in  passing  over  them  created  depressions  on 
each  side  of  the  patches,  thus  forming  two  depressions 
in  place  of  one.  This  result,  no  doubt,  was  accen- 
tuated by  the  abnormally  wet  weather.  I  have,  how- 
ever, again  set  apart  £100  in  the  estimate  for  the 
ensuing  year  to  enable  similar  work  to  be  carried  out, 
and  it  is  to  be  hoped  that  the  weather  may  prove 
more  favourable. 

COUNTY    BRIDGES. 

Traction  engines  ami  heavy  motor  cars  are  also  ad- 
ver-elv  affecting  the  county  bridges.  The  spandril  and 
Wing  walls,  in  many  cases,  are  being  pushed  out  and 
shaken.  Where  the  damage  has  not  gone  too  far, 
iron  rods  laid  across  under  the  road  with  iron  plates 
on  the  outside  of  the  walls  will  probably  be  sufficient 
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to  prevent  the  damage  extending.  In  some  cases, 
however,  buttresses  will  require  to  be  built,  while  in 
others  nothing  short  of  taking  down  the  walls  and 
rebuilding  them  much  stronger  will  suffice. 

The  cost  of  maintaining  the  present  wooden  fences 
of  bridges,  taking  one  year  with  another,  amounts 
to  a  good  deal.  1  would  therefore  recommend,  in 
cases  where  the  entire  fence  is  to  be  renewed,  that 
reinforced-concrete  posts  of  a  standard  pattern  be 
used  with  three  l£-in.  galvanised  tubes  placed  through 
them.  This,  in  my  opinion,  will  not  only  be  a 
stronger  fence,  but  a  more  durable  one,  besides  cost- 
ing much  less  in  painting,  as  only  the  tubes  will  re- 
quire to  be  done  every  few  years.  The  initial  cost 
will,  however,  be  a  little  more. 


CORRESPONDENCE. 

For  every  ill  beneath  the  sun 
There  is  some  remedy  cr  none: 
If  there  be  one,  resolve  to  find  it: 
If  not,  submit,  and  never  mind  it. 

—Anon.,  circa  1843. 


ROADS  IMPROVEMENT  IN  SCOTLAND. 

To  tin-  Editor  of  The  Surveyor. 

Sir, — In  your  report  of  the  meeting  of  the  Insti- 
tution of  Municipal  and  County  Engineers  held  at 
Dundee  on  the  (ith  inst.  I  regret  to  find  that  there 
are  a  few  inaccuracies  in  the  summary  of  the  remarks 
made  by  me  after  Mr.  Koberton's  paper  was  read. 
which  the  following  observations  may  help  to 
recti  fy :  — 

In  the  second  sentence  I  am  represented  to  have 
said  that  my  district  had  received  a  grant  of  £3,0iMi 
from  the  Road  Board.  The  £3,000  which  I  then  re- 
ferred to  was  the  sum  stated  in  Mr.  Koberton's  paper 
as  the  grant  from  the  Imperial  Road  Board  towards 
the  total  expenditure  of  £7,500  in  the  Dundee  dis- 
trict. The  grant  intimated  for  my  district  this  year 
is  £1,000,  being  50  per  cent  of  the  total  cost  of'  the 
work  to  be  carried  out ;  the  previous  grant  was  87 
per  cent  of  the  cost  of  the  work  then  executed, 
leaving  only  13  per  cent  to  be  provided  from  the 
rates.  This  year,  however,  £1,000  must  be  found  by 
the  ratepayers,  which,  if  paid  off  in  one  year,  would 
mean  an  increase  of  4Jd.  per  £  on  the  road  rate. 
The  feeling  in  various  parts  of  Scotland  is  that  many 
of  the  improvements  to  be  carried  out  are  really 
not  necessary  for  local  traffic,  and  consequently  that, 
those  for  whom  the  improvements  are  made  should 
bear  the  expense,  not  only  of  carrying  out  the  works 
themselves,  but  also  the  cost  of  supervision,  &c, 
which  in  many  cases  and  for  various  reasons  is  con- 
siderable. 

With  regard  to  the  filling  up  of  Form  8,  I  think 
it  only  fair  to  state  that  under  the  heading  "  Other 
Expenses "  I  simply  entered  preparation  of 
plans,  sections,  and  schedules,  and  supervision  with- 
out giving  the  details  applicable  to  watching,  light- 
ing, assistance  in  the  office  and  in  the  field,  super- 
vision and  travelling  expenses,  which  in  this  case 
were  very  heavy,  as  each  visit  to  the  works  (fre- 
quently thrice  weekly)  involved  a  journey  by  road  of 
from  52  to  56  miles. 

These  being  extraneous  to  the  ordinary  charges 
of  a  surveyor's  work,  should  therefore,  I  consider, 
be  defrayed  by  the  Imperial  Road  Board,  and  a  por- 
tion of  the  grants  given  ear-marked  for  that  purpose. 
— Yours,   &c, 

M.   B.   McBeth. 

Lochgilphead,  Argyll. 
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SURVEYORS'   INSTITUTION   EXAMINATIONS. 

To  the  Editor  of  The  Surveyor. 

Sir, — I  have  been  sufficiently  interested  in  the 
correspondence  recently  published  in  The  Surveyor 
to  feel  tempted  to  ask  the  further  indulgence  of  your 
columns. 

At  the  examination  held  in  March  last  I  was  suc- 
cessful in  passing  the  intermediate  examination,  and 
shall  therefore  be  eligible  for  election  to  the  profes- 
sional associateship  without  the  necessity  of  passing 
the  final  examination.  This  fact  is  simply  men- 
tioned to  ensure  myself  against  any  suggestion  of  per- 
sonal bias,  for  I  wish  heartily  to  endorse  the  senti- 
ments expressed  by  "  Typicus,"  and  to  wish  him  and 
similarly  placed  candidates  every  success  in  their 
request  for  a  further  test  in  the  typical  subject. 
While  complimenting  "Asking  no  Favours"  upon 
the  aptness  of  his  cognomen,  one  can  only  deplore 


his  sentiments,  which  seem  to  be  somewhat  lacking 
in  that  esprit  de  corps  which  usually  characterises  the 
relations  of  members  of  the  surveying  profession. 
One  of  his  remarks  is  to  the  effect  that  notice  of 
the  intended  change  was  given  five  years  ago.  Cer- 
tainly; but  this  fact  has  no  bearing  upon  the  matter, 
since  it  does  not  make  the  present  position  less  of 
a  hardship,  or  more  endurable  for  those  who  are 
now  feeling  the  result  of  this  change. 

He  talks  of  a  cheaply  earned  P. A. S.I.  I  believe 
that  my  ambition  to  become  a  Fellow  of  the  insti- 
tute is  shared  by  the  bulk  of  those  who  were  candi- 
dates at  the  last  examination ;  but  may  I  suggest  to 
"  Asking  no  Favours"  that  the  two  years'  waiting  to 
obtain  the  P.A.S.I.  may  vitally  affect  the  prospects 
of  many  a  young  assistant  ? 

I  trust  that,  in  the  interests  of  the  members  who 
have  been  "referred  back''  in  their  typical,  the 
council  will  give  them  a  further  opportunity  of 
qualifying  before  the  October  election.— Yours,  &c, 

Cedric. 


To  the  Editor  of  The  Surveyor. 

Sir, — Your  correspondent  "Asking  no  Favours" 
surely  misses  the  point.  What  valid  objection  can 
be  offered  to  men  seeking  the  intermediate  examina- 
tion in  their  typical  subject  who  intend  to  process 
to  the  examination  for  the  F.S.I,  degree?  "Asking 
no  Favours"  may  know  of  individual  cases  such  as 
he  quotes,  hut  there  are  many  cases  of  men  who, 
similarly  placed  to  myself,  are  out  for  playing  the 
game,  and  who  desire  to  see  the  P.A.S.I.  and  F.S.I, 
diploma  kept  at  as  high  a  standard  as  possible.— 
Yours,  &c, 

Beta. 

June  25,  1913. 


COUNCILLOR   AND  SURVEYOR  FINED. 


CONVICTED   OF   BRIBERY    AND   DEBARRED   FROM  OFFICE. 

The  trial  took  place  at  Kent  Assizes  on  Monday, 
(he  Daily  Gkranicle  reports,  of  William  Richmond 
Warlow,  engineer  and  surveyor  to  the  Milton  Regis 
Urban  District  Council,  for  corruptly  giving  to 
Charles  Downey  Richardson,  then  a  member  of  the 
Whitstable  Urban  District  Council,  two  sums  of  £10. 
Richardson  was  charged  with  corruptly  receiving  the 
money. 

The  case  was  a  sequel  to  an  action  heard  in  Sitting- 
bourne  County  Court.  According  to  Mr.  Travels 
Humphreys,  who  appeared  for  the  Treasury,  the  Whit- 
stable Council  decided  in  1911  that  engineers  should 
be  invited  to  send  in  competitive  schemes  for  drain- 
age. These  were  to  he  sent  in  under  a  nom-de-plume, 
the  idea  being  that  members  of  the  council  would 
not  know  the  names  of  the  competing  engineers.  Six 
schemes  were  received,  including  one  bearing  the 
nom-de-plume  "W.  Richmond."  This  was  accepted, 
and  it  was  subsequently  announced  that  the  sender 
was  the  defendant  Warlow.  A  month  later  a  cheque 
for  £10  was  sent  by  Warlow  to  Richardson. 

Difficulties  arose  in  connection  with  the  site,  and 
an  amended  scheme  was  found  necessary.  On 
February  13,  1912,  Richardson  received  a  further 
cheque  for  £10  from  Warlow.  On  that  date,  also, 
Warlow's  amended  scheme  came  up  for  consideration, 
hut  was  postponed.  At  a  special  meeting  of  the 
council,  when  the  chairman  ruled  that  it  was  out  of 
order,  Richardson  protested  very  strongly,  and  at  a 
subsequent  meeting  moved,  unsuccessfully,  that  the 
ruling  should  be  rescinded. 

Warlow  brought  an  action  for  the  return  of  the  £10, 
and  Richardson  alleged  that  it  was  given  as  a  thank- 
offering. 

Richardson  now  said,  answering  Mr.  Thorn  Drury, 
his  counsel,  that  Warlow  said  that  if  witness  inte- 
rested himself  in  getting  him  out  of  the  difficulty 
with  regard  to  the  site  he  would  send  the  second  £10, 
which  had  been  promised  after  the  scheme  was  ac- 
cepted. 

Warlow  said  the  money  was  advanced  to  Richard- 
son as  a  loan. 

Defendants  were  convicted  in  respect  of  the  second 
sum  of  £10.  Richardson  was  fined  £10  and  ordered 
to  refund  the  £10  paid  to  him.  The  Judge  declared 
him  incapable  of  holding  public  office  for  seven 
years.  Warlow  was  fined  the  £20  paid,  and  ordered 
to  forfeit  the  office  of  surveyor  to  the  Milton  Council. 
He  was  also  declared  to  be  incapable  of  holding  any 
public  office. 
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Roads  Improvement  Association. 

CONFERENCE   IN   LONDON. 


The  first  conference  of  the  Eoads  Improvement 
Association  took  place  at  the  Koyal  Automobile  Club, 
Pall  Mall,  London,  on  Saturday  afternoon  last,  when 
two  papers,  "The Trend  of  Modern  Road  Construction," 
by  Colonel  R.  E.  Crompton,  c.b.,  m.inst.c.e.,  and 
Mr.  H.  Percy  Boulnois.  m.inst.c.e.  (vice-chairmen), 
and  "  The  Organisation  and  Work  of  the  Branches 
of  the  Roads  Improvement  Association,"  by  Messrs. 
E.  S.  Shrapnell-Smith  (hon.  treasurer)  and  Wallace 
E.  Riche  (general  secretary),  were  read  and  dis- 
cussed. Mr.  Robert  Todd  presided  over  the 
gathering. 

THE  TREND  OF   MODERN  ROAD 
CONSTRUCTION. 

In  the  course  of  their  paper  Colonel  Crompton  and 
Mr.  Boulnois  remarked  that  the  days  of  neglect  of 
our  roads  were  over:  a  new  era  had  begun.  The 
First  International  Road  Congress,  which  was  held 
in  Paris  in  1908,  demonstrated  the  enormous  interest 
taken  in  the  subject  by  people  from  all  parts  of  the 
civilised  world,  and  the  results  of  that  congress  had 
been  far-reaching  in  their  influence  and  effect.  The 
Third  International  Road  Congress  would  be  no  less 
useful  than  its  predecessors,  and  the  papers  and  re- 
ports submitted  would  show  the  rapid  and  remark- 
able progress  which  had  been  made  in  scientific  and 
practical  applications  to  the  construction  of  roads 
since  the  year  1908.  The  Roads  Improvement  Asso- 
ciation had  been  well  forward  in  this  movement. 
It  had  watched  over  the  interests  of  road  users,  and 
it  had.  by  judicious  interference,  frequently  pre- 
vented mistakes  being  made,  and  by  making  use  of 
its  influence  on  many  occasions  had  been  the  means 
of  assisting  in  many  improvements  which  had  been 
carried  out. 

What  of  the  roads  of  the  future  ?  In  what  direc- 
tions would  the  improvements  in  their  construction 
and  maintenance  develop?  In  these  days  of 
mechanical  transport  of  passengers  as  well  as  of 
goods  we  heard  on  all  sides  of  the  immense  damage 
done  to  our  roads  by  this  new  form  of  locomotion.  It 
had  been  suggested  that  all  mechanically  propelled 
vehicles  should  be  heavily  taxed  in  order  to  pay  for 
this  damage,  but  the  unfairness  of  confining  this 
taxation  to  only  one  class  of  vehicle  was  obvious, 
and  could  only  have  the  effect  of  retarding  the  pro- 
gress of  modern  development  and  crippling  the  in- 
dustries of  the  country. 

It  would  appear  from  the  fact  that  such  suggestions 
were  made  in  the  columns  of  the  daily  press  that 
the  public  had  insufficiently  studied  the  real  diffi- 
culty of  the  subject.  This  difficulty  was  that  whereas 
on  a  railway  one  authority  controlled  not  only  the 
railway  track  but  the  vehicle  which  rolled  over  it, 
in  the  case  of  the  ordinary  road  the  vehicles  were 
owned  and  maintained  by  various  persons,  and  the 
roads  were  cwned  and  maintained  by  another  autho- 
rity with  very  little,  if  any,  control  over  the  vehicles  ; 
and,  unfortunately,  hitherto  the  two  interests  had 
been   considered  antagonistic. 

WHEEL    WIDTHS. 

That  should  not  be:  the  mechanically  driven 
vehicle  had  come  to  stay,  and  it  should  be  to  the 
interest  of  the  road  owner  and  constructor  to  make 
the  roads  suitable  lor  the  altered  conditions  of  the 
traffic,  and  lor  the  road  user  to  take  all  the  care  he 
could  not  to  injure  unnecessarily  the  surface  of  the 
roads.  In  this  connection  it  had  been  frequently 
urged  that  wheels  of  larger  diameter  should  be  used 
for  the  heavier  class  of  motor  wagon  than  that  gene- 
rally adopted,  which  was  only  about  41  in.  The 
effect  of  steel  wheels  of  this  small  diameter  was  dis- 
rous  to  a  road,  and  an  increase  in  this  diameter 
eared  to  be  most  desirable.  What  then  should 
be  the  method  of  construction  of  the  road  of  the 
future  P 

It  had  been  stated  that  the  bicycle  required  a 
road  as  Bmopth  ae  a  billiard  table;  a  traction  engine 
or  motor  wagon  required  a  solid  -tone  causewaj  ;  a 
horse  required  a  soft  and  easy  foothold;  and  a  plea- 
sure motor  a  straight  track  all  to  itself. 

In  addition  to  this  the  pedestrian  required  a  foot- 
path for  safety  and  an  absence  of  dust,  and  the  0C(  a 
piers  of  the  adjoining  premises  shared  in  this  latter 


requirement,  and  also  that  there  should  be  the  mini- 
mum of  noise.  The  ratepayer,  who  paid  for  the  road, 
required  the  construction  and  maintenance  to  be  as 
cheap  as  possible.  These  are  some  of  the  numerous 
problems  that  confronted  the  modern  road  engineer. 
How  were  these  problems  to  be  solved  ? 

The  earliest  endeavours  to  meet  some  of  these 
difficulties  were  by  tar  painting  or  tar  spraying  the 
existing  road  surfaces,  and  in  most  cases  with  re- 
markably good  results.  The  dust  was  diminished, 
and  the  surface  of  the  road  was  in  a  great  measure 
improved  and  preserved.  There  had  been,  and  were 
still,  failures  in  this  direction;  but,  on  the  whole, 
the  successes  had  been  greater  than  the  failures,  and 
as  a  palliative  there  could  be  no  doubt  that  this  pro- 
cess was  a  step  in  the  right  direction  if  proper  pre- 
cautions were  taken  in  the  selection  of  the  tar  and 
its  application. 

But,  of  course,  useful  as  such  road  treatment  had 
been,  something  more  is  required  than  mere  surface 
tarring  of  the  existing  water-bound  "macadam" 
roads,  and  a  very  large  number  of  special  methods 
of  construction  had  been  introduced  during  the  past 
five  years.  It  would  be  impossible  in  a  short  paper 
to  give  a  list  of  these  various  methods;  suffice  it  to 
say  that  mainly  all  of  them  were  on  the  lines  of  the 
introduction  of  a  bituminous  material  to  bind  the 
stones  together  which  form  the  road,  instead  of  the 
now  old-fashioned  method  of  binding  them  with  sand, 
dirt  and  water. 

INTERSTITIAL    WEAR. 

It  had  been  found  that  the  traffic  not  only  wore  the 
surface  or  crust  of  the  road,  but  produced  a  move- 
ment among  the  stones  themselves  at  some  depth 
below  the  surface,  causing  a  rocking  action  of  the 
stones  and  producing  an  inter-attrition  or  rubbing 
which  gradually  wore  off  the  angles  of  the  stones 
until  they  were  of  a  rounded  shape  and  had  no  inter- 
locking or  power  to  resist  movement  among  them- 
selves. This  was  the  main  cause  of  the  excessive 
mud  on  an  ordinary  water-bound  road,  and  was  also 
the  chief  cause  of  the  destruction  of  such  roads. 

It  was  to  meet  this  interstitial  wear  and  to  confine 
it  so  far  as  possible  to  the  upper  surface  that  the 
bituminous-bound  road  had  been  introduced.  The 
various  methods  that  had  been  adopted  might  be 
divided  into  the  following  groups:  — 

(1)  The  ordinary  water-bound  macadam  road  with 
surface  tarring  or  painting,  already  referred  to.  and 
the  introduction  of  various  patented  preparations  to 
take  the  place  of  ordinary  tar  for  this  purpose. 

(2)  Tar-macadam,  which  consists  of  broken  stones 
of  various  sizes,  thoroughly  dried,  then  coated  with 
tar  or  other  bituminous  mixture  (either  by  machinery 
or  by  hand),  and  then  laid  in  the  road  and  rolled 
into  place. 

(3)  Tar  slag,  where  slag  from  blast  furnaces  is  used 
instead  of  stone,  the  tar  being  applied  when  the  slag 
is  at  great  heat,  thus  ensuring  penetration. 

(4)  Tar  grouting,  where  the  tar  or  bituminous  mix- 
ture is  poured  on  to  and  into  freshly  laid  dry  mac- 
adam  after  it  has  been  laid  and  rolled. 

(5)  A  modification  of  the  above  where  a  special 
standardised  pitch  or  bituminous  mixture  is  used 
instead  of  tar. 

(6)  A  further  modification  of  the  above  \\1  ere  a 
layer  of  very  fine  "tar  concrete"  is  laid,  and  drj 
macadam  is  spread  on  the  top  and  rolled  into  the 
tar  concrete. 

Some  of  the  above  processes  had  been  very  success- 
ful, and  many  variations  of  these  had  been,  and 
were  being,  tried  with   varying  success. 

Another  point  also  arose  in  connection  with  read 
construction,  and  that  was  the  desirability  of  adding 
a  slight  elasticity  or  resilient  action  in  our  "i  3ads.  It 
was  well  known  that  the  elasticity  of  the  modern 
wheel  had  played  a  very  important  part  in  helping 
forward  the  introduction  of  mechanical  transport, 
■  ind  a  similar  elasticity  or  resilience  of  its  surface  was 

''  sary  for  the  roadway  of  the  future  if  it  were  to 

be  able  to  stand  up  Against  the  destructive  forces 
uli  ch  led  otherwise  to  its  permanent  distortion,  de- 
terioration and  destruction.  In  addition  to  this,  it 
was  evidently  desirable  that  the  vehicle  using  the 
road  should  not  be  subjected  to  the  violent  reaction 
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of  an  improperly  constructed  road  surface.  Here  we 
■•.aw  the  interests  of  the  road  maker  and  the  road  user 
were  identical. 

THE    IDEAL    ROAD. 

It  has  been  suggested  that  the  ideal  road  of  the 
future  should  resemble,  if  possible,  the  carriageway 
under  the  entrance  to  Euston  Station,  where,  for 
many  years  past,  thick  rubber  sheets  had  constituted 
the  road  surface,  primarily,  no  doubt,  to  deaden  the 
sound  of  passing  vehicles.  Such  a  roadway  would 
be  ideal  a-  being  thoroughly  resilient,  absolutely 
waterproof,  noiseless,  non-slipping,  and  of  excellent 
weaiing  capacity;  but,  of  course,  the  price  would  be 
prohibitive,  even  if  the  price  of  rubber  fell  to  6d.  a 
pound,  of  which  there  seemed  to  be  no  possibility 
at  the  present  moment.  We  must  therefore  look  else- 
where for  some  material  which  could  be  substituted 
for  rubber,  and  the  nearest  approach,  apart  from 
slipperiness,  to  such  a  pavement  would  be  sheet 
asphalt    oomposed  of  the   natural  rock  asphalt. 

Such  a  material  had  been  likened  to  a  macadam 
road  in  which  the  particles  of  stone  were  of  an  ex- 
tremely minute  size,  and  were  prevented  from  rocking 
and  consequent  interstitial  wear  by  the  interposition 
between  such  particles  of  a  very  thin  film  of  bitu- 
minous cementing  matter,  and  as  water  was  unable 
to  penetrate  it  did  not  suffer  in  the  same  way  as 
ordinary  macadam  by  the  "  wet  grinding "  of  the 
particles  of  stone  of  which  it  was  composed.  Such 
a  road  surface  appeared  to  be  almost  ideal,  but  the 
cost  of  this  material  would  be  too  great  for  general 
use,  and  the  surface  had  been  often  condemned  as 
unduly  slippery  for  horse  traffic  under  certain  cli- 
matic conditions. 

Attempts  ha  J,  however,  recently  been  made  in  this 
country  and  America  to  introduce  a  sort  of  artificial 
asphalt  or  sheeting  by  binding  together  mixtures  of 
graded  sand  with  a  small  proportion  of  limey  matter 
and  with  the  purer  bitumens  found  in  various  parts 
of  the  world,  notably  Trinidad,  California.  Venezuela 
an!  Mexico.  A  further  improvement  on  these  lines 
was  introduced  by  an  English  company  about  five 
years  ago,  and  had  been  tried  with  considerable  suc- 
cess on  the  Thames  Embankment  and  elsewhere. 

The  points  to  be  aimed  at  in  producing  a  road 
surface  which  shall  be  durable,  sufficiently  resilient, 
non-slippery,  waterproof,  and  not  excessive  in  cost, 
were  that  the  road  should  be  built  up  on  a  founda- 
tion or  "strength  crust"  sufficiently  strong  to  carry 
the  weight  of  the  traffic,  and  to  distribute  the  weight 
of  the  wheels  over  the  subsoil  so  as  to  avoid  any 
depression  or  sinkages.  On  this  "strength  crust" 
a  wearing  surface  or  crust  must  be  laid  which  should, 
if  possible,  resemble  sheet  asphalt.  In  other  words, 
w^e  should  aim  at  making  the  "  strength  crust  "  or 
foundation  capable  of  supporting  the  weight  of  the 
traffic,  and  the  surface  or  wearing  crust  should  be 
capable,  so  far  as  possible,  of  resisting  the  abrasive 
action  of  the  traffic  and  of  keeping  out  the  water. 

The  originators  of  this  system  claimed  that  this 
street  pavement  must  consist  of  sand,  so  graded  and 
interlocked  that  when  continued  and  cemented 
together  by  a  "bituminous  cementing  binder,"  com- 
bined with  a  fine  lime  powder  called  by  our  American 
friends  a  "filler,"  the  surface  resembled  a  natural 
gritty  rock  of  a  nature  sufficiently  resilient  to  enable 
it  to  recover  the  temporary  deformations  caused  by 
the  wheels  rolling  over  it,  and  that  this  condition 
was  best  obtained  when  the  grading  of  the  sand  was 
so  contrived  that  the  grains  approached  one  another 
so  closely  that  the  interposed  elastic  film  of  bitumen 
and  filler  combined  formed  from  20  per  cent  to  30 
per  cent  of  the  whole  mass.  It  was  claimed  that 
such  a  road  surface  or  carpet  could  be  laid  at  a 
reasonable  cost,  and  that  the  surface  was  sufficiently 
gritty  to   prevent  undue   slipperiness. 

The  authors,  in  conclusion,  stated  that  in  their 
paper  they  had  not  attempted  to  deal  with  roadways 
applicable  to  streets  of  heavy  traffic,  where  wood 
pavements,  stone  setts,  or  similar  descriptions  of 
materials  were  necessary.  There  had  been  consider- 
able improvements  in  these  directions,  but  the  paper 
had  endeavoured  to  deal  only  with  the  trend  of  the 
movement  for  improved  roads  suitable  for  rural  and 
suburban  traffic.  It  was  evident  that  considerable 
advances  had  been  made  in  the  improvement  of  road 
construction,  and  it  could  not  be  denied  that  the  Koads 
Improvement  Association  had  been  to  the  forefront 
in  assisting  in  this  direction. 


In  a  further   statement  Colonel  Crompton  remarked 
that  the  problem  of  dealing  with  the  roads  in   and 


about  the  large  towns  was  not  a  difficult  one,  and 
had,  he  thought,  already  been  worked  out;  the  real 
problem  was.  What  was  to  he  done  with  the  country 
roads?  In  the  past  he  had  been  accused  of  being 
unduly  optimistic,  hut  as  time  had  gone  on  it  had 
been  found  that  the  materials  at  their  disposal  for 
road  work  had  been  largely  supplemented  by  pro- 
ducts of  an  insoluble  nature,  which,  made  use  of  as 
a  binder,  had  been  found  of  greater  suitability  than 
the  tar  which  they  had  been  obliged  previously  to 
employ.  It  would  be  impossible  to  say  what  even- 
tually would  be  the  cost  of  the  road  surfacing  to 
which  attention  had  just  been  drawn  in  the  paper ; 
with  the  creation  of  a  demand  it  was,  of  course, 
likely  that  the  price  would  rise,  but  the  supply  was 
such  that  the  probability  was  it  would  continue 
to  be  as  cheap  as  coal-tar  pitch  for  many  years  to 
come.  It  was  a  material  that  could  be  put  down  by 
the  ordinary  tar-laying  appliances,  and  it  seemed 
to  him,  without  being  too  sanguine,  that  what  he 
proposed  could  be  accomplished  at  a  cost  little  in 
excess  of  that  of  surface  tarring.  The  surveyor  at 
Epping — where  an  experimental  stretch  of  the  car- 
peting had  been  laid— had  raised  the  objection  that 
the  process  involved  the  use  of  twrice  the  quantity 
of  sand  required  with  tar,  but  his  (Colonel  Cromp- 
ton's)  contention  was  that  if  it  took  twice  as  much 
sand,  it  was  going  to  last  twice  as  long,  and  that 
it  was  probable  the  use  of  four  times  the  quantity 
of  sand  would  result  in  a  proportionately  longer  life 
for  the  material.  He  claimed  that  the  carpeting 
could  be  put  down  anywhere  at  one-half  the  cost  of 
wood  paving,  and  that  being  so  he  thought  they 
might  look  forward  with  confidence  to  its  adoption 
on  long  lengths  of  road  in  the  very  near  future. 

DISCUSSION. 

Mr.  W.  Worby  Beaumont  spoke  of  the  necessity 
for  insisting  on  larger  diameter  wheels  on  vehicles 
carrying  heavy  loads.  An  increase  of  tyre  width, 
lie  suggested,  did  not  overcome  the  difficult)',  because 
on  some  of  the  newer  roads  the  camber  was  so  great 
that  only  a  part  of  the  width  of  the  wheel  came  into 
actual  use.  Colonel  Crompton  had  alluded  to  the 
extra  quantity  of  sand  that  could  be  absorbed  by 
a  material  such  as  he  had  described,  and  on  that 
point  he  would  like  to  know  why,  when  roads  were 
being  made  near  London,  gravel,  made  up  partly  of 
large  pebbles,  was  used  instead  of  a  sand,  which  was 
more  likely  to  combine  with  the  tar  used  in  the 
operations.  Effective  absorption  of  the  tar  was  ] ire- 
vented,  for  the  pebbles  were  seldom,  crushed  by  the 
traffic,  but  were  pushed  aside,  each  one  taking  with 
it  a  lump  of  the  tar.  It  seemed  a  pity  that  materials 
of  that  kind  were  used  to  the  detriment  of  the  object 
in  view.  Concluding  his  observations,  Mr.  Worby 
Beaumont  directed  attention  to  the  importance  of 
maintaining  roads  following  the  process  of  construc- 
tion, this,  in  his  view,  being  too  often  forgotten  or 
neglected.  Now  that  they  had  roads  which  admitted 
of  easy  patching,  it  seemed  to  him  that  more  men 
should  be  employed  on  the  work,  and  arrangements 
made  that  as  soon  as  a  small  depression  occurred  in 
the  surface  it  should  be  dealt  with.  The  cost  per 
year  of  a  road — however  well  made  it  might  be — was 
enormously  increased  by  the  neglect  of  that  simple 
precaution,  and  it  could  be  correspondingly  reduced 
by  the  policy  of  immediately  carrying  out  repairs 
as  they  became  necessary. 

Mr.  T.  Winn,  chairman  of  the  Highways  Com- 
mittee, Leeds,  stated  that  the  whole  of  the  550  miles 
of  road  under  the  control  of  his  council  were  until 
quite  recently  water-hound.  Now,  however,  their 
methods  were  based  on  the  specification  of  the  Road 
Board,  with  results  which  had  been  so  far  satisfac- 
tory. He  admitted  that  the  initial  cost  was  high, 
but  he  believed  that  there  would  be  compensating 
benefits  in  the  future.  For  dust  prevention  they  had 
used  calcium  chloride  with  success;  the  treatment 
was  effective  for  about  two  months,  and  the  cost  had 
worked  out  at  only  about  Jd.  per  yard. 

Captain  H.  P.  Deasy  observed  that  Colonel  Cromp- 
ton's  statement  that  the  town  roads  problem  was 
solved  was  interesting.  But  he  would  like  to  have 
a  little  information  as  to  why  granite  sett-  had  been 
discarded  by  him  in  his  ideas.  His  reason  for  asking 
for  that  was  because  he  had  seen  in  London  and  in 
Germany  and  Austria  some  excellent  stretches  of 
road  paved  with  granite  setts.  The  initial  outlay 
was.  he  realised,  greater,  hut  he  felt  there  must  lie 
advantages  attached  to  their  use;  for  example,  their 
life    must    be    considerably    greater,    and    they    could 
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not  lie  so  slippery  for  horses  in  frosty  Weather. 
There  was  an  experimental  section  in  Holborn.  and 
he  had  repeatedly  gone  along  that  thoroughfare  with- 
out looking  for  the  paving  in  question  and  had  been 
unable  to  detect  any  difference  in  the  running  of 
vehicles  at  any  point.  While  public  attention  had 
been  constantly  directed  to  tar  and  bituminous  con- 
struction, this  particular  class  of  paving  had  been 
neglected. 

Dr.  H.  Vallance  (Lewes)  asked  what  would  be  the 
cost  per  yard  of  Colonel  Crompton's  material,  and 
whether  a  foundation  would  be  required  if  it  were 
adopted  for  a  road  which,  owing  to  its  low-lying 
situation,   was  waterlogged. 

Mr.  A.  Lyle  Rathbone  (Manchester)  said  he  had  no 
hesitation  in  asserting  that  in  towns  like  Liverpool 
and  Manchester  nothing  short  of  granite  setts  would 
stand  the  enormous  loads  put  on  the  roads.  In  the 
neighbourhood  of  the  docks  at  Liverpool  loads  of  50 
tons  per  axle  were  crmmon,  and  only  granite  setts, 
properly  founded  on  concrete,  would  hold  together 
for  any  length  of  time.  The  length  of  a  road  on  the 
line  of  docks  built  in  that  way  was  estimated  at 
eighteen  years,  but  constant  attention  was  necessary. 
The  cost  was  10s.  per  super,  yard,  excluding  the  con- 
crete foundation.  On  other  roads  where  the  traffic 
was  not  so  heavy  a  4-in.  cube  was  used,  these  being 
founded  in  a  similar  manner  on  6  in.  of  concrete. 
The  life  of  these  depended  very  largely,  of  course, 
on  the  traffic,  but  they  had  granite  sett  roads  in 
Liverpool  that  were  apparently  as  good  now  as  when 
they  were  put  down  forty  years  ago.  He  knew  Mr. 
Boulnois  had  a  very  intimate  knowledge  of  Liverpool 
roads,  so  he  preferred  to  be  excused  from  giving  a 
definite  figure.  [Mr.  Boulnois:  You  are  per- 
fectly correct,  so  far.]  The  main  difficulty  in  Lanca- 
shire and  Cheshire  was  that  the  different  authorities, 
while  they  had  the  same  heavy  traffic  to  deal  with, 
had  not  the  same  funds  at  their  disposal  for  the  re- 
construction of  roads.  The  smaller  authorities,  in 
particular,  were  at  a  disadvantage  in  the  matter  of 
borrowing  money  as  compared  with  the  large  cities, 
an  1  even  if  they  were  able  to  obtain  the  necessary 
loans,  the  sinking  fund  and  interest  would  be  too 
much  for  them.  It  was  they,  more  than  the  great 
cities,  who  required  the  assistance  of  the  Road 
Board,  and  it  was  to  the  needs  of  such  bodies  that 
the  Roads  Improvement  Association  should  direct 
their  special  attention  and  bring  to  bear  what  influ- 
ence they  were  able  in  helping  to  secure  the  im- 
provement of  the  roads  controlled  by  these  autho- 
rities. 

Mr.  E.  Shrapnell  Smith  asked  Colonel  Cromptoii 
what  steps  were  being  taken  to  get  the  proper  mea- 
sure of  heavy  traffic.  He  was  in  agreement  as  to 
the  necessity  for  an  increase  of  wheel  dimensions; 
at  the  same  time  he  pointed  out  that  with  the  advent 
of  smooth  roads  one  of  the  elements  of  destruction — 
namely,  the  pounding  of  the  wheels — would  disap- 
pear, and  the  relatively  small  diameter  wheels  would 
do  no  damage. 

Colonel  Crompton,  in  replying  upon  the  discus- 
sion, remarked  that  the  introduction  of  new  ideas 
was  very  often  resented  by  those  who  had  done  very 
well  for  years  with  the  methods  at  their  disposal. 
But  these  new  ideas  had  to  be  considered.  As  to  the 
use  of  gravel,  he  found  no  fault  with  a  man  for 
using  that,  but  his  view  was  that  it  would  be  far 
better  not  to  use  it,  and  thai  nine  out  of  every 
ten  surveyors  Would  not  use  it  from  choice.  He 
would  prefer  that  Mr.  Boulnois  should  answer  the 
questions  as  to  granite  setts.  He  (the  speaker)  had 
just  returned  from  Madrid,  a  city  which  was  largely 
paved  with  granite  setts,  and  he  had  found  that  a 
-liort  drive  over  the  roads  there  in  a  horse-drawn 
vehicle  wa-  anything  but  a  pleasurable  experience. 
He  thought  they  associated  granite  setts  with  great 
durability,  but  it  was  durability  at  the  expense  of 
one's  personal  comfort,  and  be  had  always  considered 
that  the  proper  place  for  the  adoption  of  such  paving 
v- a  -  in  cities  like  Liverpool  and  .Manchester.  Ae  to 
the  definitions  of  traffic,  it  was  easy  enough  to  talk 
about,  "light"  or  "heavy"  traffic;  heavy  traffic 
might  mean  the  passage  of  a  feu  extremely  heavy 
vehicle.-  or  of  a  large  number  of  comparatively  light 
vehicles.  "Intense"  might  more  suitably  meet  the 
oi  continuous  heavy  traffic,  and  the  French 
word  "circulation"  a  stream  of  lighter  traffic  As 
to  the  system  of  road  surfacing  which  he  had  advo* 
oated  'lie  COSI  of  theft  «,i-  going  to  be  very  small, 
and  -o  well  witbin  the  reach  of  every  authority  that 
it  promised  to  be  extensively  adopted. 


Mr.  Boulnois  stated  that  the  Holborn  and  Tot- 
tenham Court-road  paving  was  Grey  Royal  granite, 
a  particularly  good  class  of  granite,  as  little  slippery 
as  granite  could  be.  The  reason  for  the  good  surface 
it  presented  was  simply  that  each  block  of  stone  was 
tooled  and  laid  chock-a-block.  It  was  expensive,  of 
course,  owing  to  the  labour  put  on  it;  but  what  was 
the  actual  cost  he  could  not  say.  His  experience  at 
Liverpool  had  shown  him  that  nothing  but  granite 
was  capable  of  withstanding  the  traffic  on  the  line 
of  docks  and  in  the  principal  streets  there.  The 
granite  used  was  of  a  peculiarly  hard  description — 
a  syenite  in  fact — and  yet  he  had  had  brought  to 
him  setts  which  had  been  absolutely  split  in  two 
by  the  traffic.  In  considering  traffic  the  French  had 
a  way  ot  counting  collars.  The  only  satisfactory 
way,  however,  was  to  place  against  each  vehicle  an 
approximate  estimate  of  its  weight,  and  then  calcu- 
late from  that  the  weight  per  yard.  In  Liverpool, 
on  the  line  of  docks,  they  ascertained  that  the 
amount  of  traffic  was  no  less  than  350,000  tons  per 
yard   width  per  annum. 

THE  ASSOCIATIONS  BRANCHES. 

The  organisation  and  work  of  the  association's 
branches  were  discussed  by  the  meeting,  following 
the  presentation  of  the  paper  by  Messrs.  Shrapnell 
Smith  and  Wallace  Riche.  These  branches  are  being 
established  throughout  the  country,  so  far  as  the  re- 
sources of  the  association  admit,  and  ten  are  already 
in  existence  in  the  chief  centres  of  England  and 
Wales.  The  branches  are  maintained  from  head- 
quarters, and  all  routine  work,  so  far  as  possible,  is 
done  from  the  head  office,  leaving  the  various 
branches  to  undertake  such  work  as  can  be  done 
efficiently  by  local  representatives,  and  to  formulate 
the  constructive  programme  of  the  local  road-users' 
requirements. 

CONFERENCE    DINNER. 

At  a  dinner  in  connection  with  the  conference  at 
which  the  guest  of  the  evening  was  Mr.  W.  Rees 
Jeffreys,  formerly  hon.  secretary  of  the  association, 
and  now  secretary  to  the  Road  Board,  Mr.  Robert 
Todd  presided,  supported  by  Colonel  R.  E.  Crompton, 
c.b.  (consulting  engineer  to  the  Road  Board),  Mr.  H. 
Percy  Boulnois,  m.tnst.c.e.,  Dr.  H.  Vallance,  Dr.  J.  G. 
McLanahan,  Mr.  E.  S.  Shrapnell  Smith,  Mr.  A.  Lyle 
Rathbone,  J. p.,  c.c.  (Manchester),  Councillor  T.  Winn 
(chairman  of  the  Highways  Committee,  Leeds),  Mr. 
A.  YV.  Trevarthen  (Birmingham),  Mr.  John  T.  Camp- 
bell, Alderman  Jessop  and  Captain  H.  P.  Deasy. 

The  Chatrman,  in  ^proposing  "The  Movement  for 
Improved  Roads  and  the  Third  International  Road 
Congress,"  remarked  that  the  worst  thing  that  hap- 
pened to  the  roads  of  this  country  was  that  the  rail- 
ways came  into  existence  at  the  time  they  did,  for 
it  had  been  previously  realised  that  the  roads  ought 
to  be  improved,  and  they  were  being  levelled  up  and 
rebuilt.  Now  we  came  back  to  the  stage  we  were  at 
about  seventy  or  eighty  years  ago.  The  need  for  road 
improvement  had  been  again  recognised,  consequent 
upon  the  traffic  on  the  roads.  The  work  of  the  Roads 
Improvement  Association  started  before  there  was  a 
motor  in  the  country.  When  the  motor  came  there 
was  an  increased  necessity  for  looking  to  the  upkeep 
of  the  roads,  and  by  the  course  of  education,  of  which 
they  had  been  the  originators,  they  had  paved  the 
way  for  the  creation  of  the  Road  Board.  If  there  had 
been  no  educational  work  by  the  association  there 
would  not  have  been  any  Road  Board  at  the  present 
time.  The  idea  of  the  association  was  that  the  roads 
should  be  under  a  central  authority ;  for  it  was  per- 
fectly obvious  that  a  country  authority  which  had 
to  administer  a  section  of  main  road  like  the  Great 
North  Road  was  not  financially  able  to  keep  the  road- 
way in  a  condition  to  carry  the  traffic.  Central  respon- 
sibility, they  maintained,  was  bound  to  come.  They 
had  not  reached  that  stage  yet,  but  he  had  not  the 
least  doubt  that  the  Road  Board  would  take  more 
power  to  itself  as  time  went  on. 

Mr.  W.  Reus  Jeffreys,  in  response,  thanked  the 
company  for  the  kind  manner  in  which  they  had 
received  the  toast.  The  subject  of  roads  and  road 
improvement  was  one  to  which  he  had  devoted  the 
best  years  of  his  life.  It  was  over  twenty  years  since 
he  first  joined  the  council  of  the  Roads  Improvement 
Association.  At  that  time  he  was  very  enthusiastic, 
and  was  very  dissatisfied  with  the  procedure  of  the 
association  and  its  policy.  He  then  made  the  acquain- 
tance of  the  chairman,  Mr.  Robert  Todd,  and  that 
acquaintance  had  deepened  into  friendship,  and  he 
would  say  that  he  knew  no  one  whom  he  respected 
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more,  or  for  whom  he  had  a  deeper  affection.  He  had 
fought  many  battles  in  which  Mr.  Todd  and  himself 
had  been  ranged  on  opposite  sides,  but  in  connection 
with  roads  and  road  improvement  they  had  always 
been  at  one,  and  fought  shoulder  to  shoulder.  After 
a  time  he  induced  the  council  of  the  association  to 
drop  niggling  and  adopt  his  views;  they  went  into 
the  larger  question  of  roads — to  experimental  work 
on  the  technical  side,  and  legislative  action,  with  a 
view  to  establishing  a  central  road  department.  He 
thought  the  association  as  a  body  might  congratulate 
themselves  that,  though  small  in  numbers  and  with 
very  inadequate  financial  support,  they  had  secured 
changes  and  improvements,  and  been  able  to  record 
a  progress  which  bodies  with  a  much  larger  member- 
ship, a  greater  financial  backing,  and  with  bigger 
names  in  their  membership,  had  not  been  able  to 
show.  Their  first  experiment  was  carried  out  in  1903 
at  Farnborough  with  £100  which  Mr.  Leo  Strachey 
gave  him  for  the  purpose.  It  was  with  Californian 
oil,  before  the  motor  car  had  forced  itself  upon  the 
public,  and  was  a  failure.  In  1907  they  organised 
the  trials  with  tar  in  Surrey,  Berkshire  and  Middlesex. 
These  proved  a  great  success,  and  from  that  period 
dated  the  entire  movement  of  treating  roads  with 
bituminous  materials,  a  movement  which  was  now 
finding  expression  in  the  transfer  of  the  whole  of  the 
roads  of  the  country  from  water-bound  material  to 
bituminous  binding.  Great  Britain  had  a  larger 
mileage  absolutely  as  well  as  proportionately  of  roads 
bound  with  bituminous  materials  than  any  other 
country  in  the  world.  We  had  not  the  straightest 
roads;  the  roads  of  France  and  Germany  beat  us  in 
straightness  and  alignment;  but  as  regarded  then 
condition  for  carrying  the  traffic  cast  upon  them  our 
roads  were  superior  to  any  other  roads  in  the  civi- 
lised world.  They  were  the  strongest  roads,  and,  as 
he  had  said,  were  not  to  be  beaten  in  their  adapt- 
ability for  heavy  vehicles,  for  public  service  motor 
vehicles,  and  for  the  conveyance  of  goods  for  the 
service  of  the  community.  This  had  resulted  very 
largely  from  the  influence  exercised  by  the  Roads 
Improvement  Association  in  co-operation  with  some 
of  the  most  far-seeing  of  the  county  surveyors  and 
borough  engineers  of  the  country,  in  the  steps  they 
took  in  1907  when  they  carried  out  the  trials  he  had 
referred  to.  We  were  one  of  the  few  countries  with 
no  central  organisation  with  respect  to  roads.  The 
management  was  left  in  the  hands  of  a  multitude  of 
local  authorities,  numbering  15,000  or  20,000  in  the 
last  century.  When  the  association  started  their 
campaign  there  were  2,000  higher  local  authorities, 
all  independent,  with  no  central  control  to  inspire, 
assist,  advise,  stimulate  or  supervise.  The  seed  which 
the  association  planted,  or  the  changed  atmosphere 
they  created,  was  to  insist  upon  a  recognition  of  the 
fact  that  before  any  great  progress  could  be  made 
to  bring  roads  up  to  modern  conditions  it  would  be 
necessary  that  the  State  should  come  to  the  assistance 
of  the  local  authorities.  As  a  result,  upon  the  initia- 
tive of  the  Chancellor  of  the  Exchequer,  the  Road 
Improvement  Funds  Act  was  introduced  and  passed, 
creating  a  central  authority,  which  had  placed  at  its 
disposal  £1,250,000  per  annum,  to  be  used  for  the  im- 
provement of  the  roads.  He  did  not  want  to  take 
any  credit,  but  he  ventured  to  think  that  the  money 
was  going  to  secure  far  more  than  the  earlier  policy 
of  this  association.  A  generaL  improvement  in  the 
roads  was  now  being  brought  about.  It  was  a  slow 
thing.  He  who  had  passed  through  the  mill  knew 
how  slow  it  was  to  bring  about  improvements.  Par- 
liament was  jealous  of  dividing  authority,  therefore 
the  Road  Board  was  given  no  powers  of  initiative. 
It  could  only  act  when  the  local  authority  made  appli- 
cation, and  if  the  local  authority  did  not  make 
application  the  board  had  no  jurisdiction.  They  were 
told  that  the  Road  Board  was  hoarding  money.  It 
was  quite  true  that  the  Road  Board  had  a  large 
amount  of  invested  funds,  but  before  it  could  promise 
a  grant  it  had  to  have  the  money  in  its  coffers. 
If  a  grant  was  arranged  for  the  board  had  to  lay  the 
necessary  money  aside,  and  it  could  not  be  used  for 
any  other  work.  The  money,  in  fact,  had  to  remain 
while  the  local  authority  matured  its  plans  anil  en- 
tered into  contracts,  and  this  was  always  a  slow  busi- 
ness. For  this  reason  the  Road  Board  must  always 
have  a  considerable  sum  invested.  The  International 
Road  Congress,  to  which  the  speaker-  made  brief 
reference,  occurred  at  an  important  period,  for,  as 
regarded  roads,  we  were  in  a  state  of  transition.    The 

congress  was  bound  to  have  a  great  influence   U] 

road   construction   in  this  country   and   in   all    parts 
of  the  world  by  forcing  essentials  to  the  forefront  and 


compelling  their  consideration,  and  he  was  looking 
forward  to  continued  progress  in  road  improvement 
as  a  result  of  its  deliberations. 

"  The  Roads  Improvement  Association  and  Its 
Branches"  was  proposed  by  Mr.  E.  S.  Shrapnell 
Smith,  who  alluded  to  the  fact  that  the  association's 
locus  standi  had  now  been  recognised  in  Parliament 
and  at  official  inquiries.  Speeches  in  response  were 
given  by  Mr.  A.  Lyle  Rathbone,j.p..c.c.  (Manchester) 
Councillor  T.  Winn  (Leeds)  and  Mr.  A.  W.  Trevar- 
then,  all  of  whom  dwelt  upon  the  sound,  practical 
work  of  the  association  in  creating  and  promoting  a 
demand  for  road  improvement. 

.Colonel  Crompton  submitted  "  The  Chairman,"  imd 
dwelt  upon  the  combined  qualities  of  tact,  temper  and 
judgment  which  had  enabled  Mr.  Todd  to  sustain  with 
success  the  main  efforts  of  the  association. 

A  brief  acknowledgment  by  Mr.  Todd  concluded  the 
proceedings. 


CONSULTING   ENGINEER'S  CLAIM. 

JUDCMENT  ACAINST  THE   RHYL  URBAN  COUNCIL. 

In  the  Chancery  Division,  last  week,  Mr.  Justice 
Joyce  delivered  j  udgment  in  the  action  brought  by  Mr. 
William  Tregarthen  Douglas,  a  civil  engineer,  of 
Loudon  against  the  Rhyl  Urban  District  Council  for 
£1,087,  alleged  to  be  due  for  preparing  a  report  as  to 
the  value  and  cost  of  widening  and  extending  Rhyl 
pier  for  submission  to  the  Local  Government  Board. 
The  defendants  alleged  that  if  the  scheme  for  the 
purpose  of  which  the  report  was  prepared  did  not  go 
through,  Mr.  Douglas  agreed  to  accept  150  guineas. 

His  lordship  said  he  saw  no  reason  to  disbelieve  the 
evidence  of  Mr.  Douglas  with  regard  to  the  alleged 
agreement  by  him  to  accept  150  guineas.  There  had 
been  an  extraordinary  conflict  of  testimony  on  the 
point,  and  the  circumstances  were  peculiar ;  but  it 
appeared  to  his  lordship  that  he  must  rely  on  the 
contemporary  written  documents  of  what  happened 
after  the  resolution  of  the  council  to  employ  Mr. 
Douglas.  He  did  not  know,  but  if  the  minutes  of 
the  council  did  not  include  a  record  of  conversation 
which  took  place  with  reference  to  the  acceptance  by 
Mr.  Douglas  of  150  guineas  in  case  the  scheme  did 
not  go  through,  that  was  the  fault  of  councillors.  It 
had  been  contended  for  the  defendants  that  the 
council  acted  in  this  matter  of  the  pier  under  the 
provisions  of  the  Public  Health  Act,  and  as  the  contract 
of  employment  was  not  made  with  Mr.  Douglas  under 
seal,  the  plaintiff  was  not  entitled  to  recover.  He 
thought  that  the  transaction  did  not  come  within  the 
provisions  of  the  Public  Health  Act,  and  that  there 
must  be  an  order  to  pay  the  plaintiff  on  a  quantum 
meruit  basis. 

The  amount  due  to  the  plaintiff  would  have  to  be 
determined  by  a  referee  to  be  agreed  on  between  I  lit- 
parties,  or,  in  default  of  agreement,  by  an  official 
referee. 


Waterproofing  of  Cement.— One  of  the  largest 
orders  ever  placed  for  a  cement  waterproofing  mate- 
rial has  been  received  by  Kerner-Greenwood  &  Co., 
King's  Lynn,  for  their  patent  powder  Pudlo.  It  is 
Tor  the  new  reservoir  in  Winnipeg,  and  over  44  tons 
will  be  used. 

Road  Board's  Annual  Report. — In  the  House  of 
Commons  on  Monday  the  Secretary  to  the  Treasury 
was  asked  the  cause  of  the  delay  in  the  publication 
of  the  report  of  the  Road  Board  for  1912-13,  and  if 
it  was  intended  to  publish  it  in  time  for  discussion 
during  this  Session.  Mr.  Masterman  said  he  did  not 
think  there  had  been  any  unusual  delay.  Last  year's 
report  was  presented  on  August  1st.  The  report 
could  not,  of  course,  be  written  until  the  financial  year 
was  ended,  and  it  contained  accounts  for  that  year 
which  had  to  be  first  made  up  and  then  audited.  He 
understood  that  it  was  now  under  consideration,  and 
it  would  be  presented  as  soon  as  possible — he  hoped 
before  the  end  of  the  Session.— Statistics  have  been 
issued  showing  the  activity  of  the  board  Mine  its  for- 
mation. The  total  income  has  been  £3,457,021.  The 
total  payments  have  been  £844,436,  divided  thus: 
Grants,  £696,849 ;  loans,  £128,239;  and  salaries. 
£19,407.  The  balance  in  hand  at  the  bank  is  61 1,624, 
and  the  investments  which  have  been  made  amounted 
at  costj  on  .Mas  31st  last,  to  £2,602,527.  Of  this  sum 
it  is  stated  that  grants  amounting  to  £2,461,045,  and 
loans  amounting  to  £880,067,  have  been  "definitely 
promised. ' ' 
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Edited  bt  J.  B.  REIGNIER  CONDER,  11  Old  Jewry  Chambers,  E.O.,  Solicitor  of  the  Supreme  Court. 


The  Editor  will  be  pleased  to  answer  any  questions  affecting  the 
practice  of  engineers  and  surveyors  to  local  authorities.  Queries  (which 
thould  be  written  legibly  on  foolscap  paper,  one  side  only)  should  be 
addressed  to  "  The  Law  Editor,"  at  the  ojTice  of  The  Surveyor, 
accompanied  by  the  writer's  name  and  address,  but  correspondents 
uto   do  ut   vish    their    names    to   be  published  should  also   furnish  a 


QUERIES  AND  REPLIES. 

In  order  to  avoid  confusion  querists  are  requested  to  use 
distinctive  word?  as  noma  de  plume.  The  letter  X,  com- 
binations such  as  X.Y.Z.,  and  words  such  as  "engineer" 
and  "  surveyor,"  should  never  be  used. 


Building  By-laws:  Room  in  Roof. — "  X.  Y." 
writes  :  A  local  authority  contends,  under  a  section 
of  their  local  Act  (copy  of  which  is  forwarded),  that  a 
"room  in  the  roof"  means  a  room  wholly  in  the 
roof,  as  in  the  case  of  the  first-floor  room  shown  on 
accompanying  drawing  roofed  as  D  B  E.  Builders, 
oil  the  other  hand,  seek  to  maintain  that  a  room  roofed 
according  to  ABC  is  a  room  in  the  roof,  and  that 
it  is  therefore  only  necessary  to  make  such  room  8  ft. 
in  height  over  half  the  floor  area.  In  the  view  of  the 
local  authority  this  room  is  only  partially  in  the 
roof,   and  that  under  the  section  of  the  Act  referred 


to  the  ceiling  must  be  a  full  8  ft.  6  in.  high  over  the 
whole  floor  area  of  the  room,  as  shown  by  the  roofing 
F  B  G.  Your  opinion  is  desired  :  (1)  As  to  whether 
a  "room  in  the  roof  "  under  this  section  must  be 
wholly  in  the  roof?  (The  Act  contains  no  definition 
bearing  on  the  point.)  (2)  Whether  the  Local  Govern- 
ment Board  have  at  any  time  expressed  an  opinion 
on  this  point?  (3)  "Whether  any  "cases"  bearing 
on  the  point  have  been  decided  in  the  Law  Courts? 
(4)  What  is  the  latest  practice  of  the  Local  Govern- 
ment Board  in  their  approval  of  by-laws  with  reference 
to  their  requirements  for  height  of  such  rooms  in 
urban  areas  ? 

[copy  section  or  local  act.] 
Height  of  Rooms.  27. — In  every  new  building  every 
room  used  as  a  dwelling  or  sleeping  room,  except 
rooms  in  the  roof,  shall  be  in  every  part  thereof 
8  ft.  6  in.  in  height  at  least  from  the  floor  to  the 
ceiling,  and  every  room  in  the  roof  so  used  shall  be 
at  least  8  ft.  in  height  from  the  floor  to  the  ceiling 
through  not  less  than  one-half  of  the  area  of  the 
room.  Provided  always  that  this  section  shall  not 
apply  to  rooms  or  parts  of  rooms  which  are  additions 
to  or  alterations  of  buildings  existing  at  the  time 
'if  the  passing  of  this  Act. 

'1)  In  my  opinion,  in  the  absence  of  anything  to  the 
contrary  in  the  Act.  the  expression  "  room  in  the  roof " 
must  be  read  as  meaning  a  room  wholly  in  the  roof.  Had 
there  been  a  contrary  intention  one  would  have  expected 
the  clause  to  run,  "except  rooms  wholly  or  partially  in 
the  roof."  (2  and  4)  I  have  no  information  on  these 
points.  Perhaps  some  reader  of  these  notes  may  he  able 
to  supply  same.  (3)  I  am  not  aware  of  any  cases  on  this 
particular  point. 


Main  Road:  Watering  Troughs. — "Pax"  writes: 
In  1 1  j i  —  (rural)  district  (he  rural  district  council 
contract   with   the  county   council   for  the   repair  and 

maintenance  of  the  main  roads,  the  county  council 
repaying  the  actual  expenditure  incurred,  plus  5  per 
ceni  lor  establishment  charges  and  use  of  tools.  On 
tie-  side  of  the  main  roads  (old  turnpikes)  there  are. 
several  horse  watering  troughs,  the  origin  of  which  is 
shrouded  in  mystery.  The  supply  pipe  to  one  of  them 
has  now  gone  wrong,  and  the  question  of  liability  for 
repair     has     arisen,     the     landowner     declining     any 


"nom  deplume."  Where  necessary,  copies  of  local  Acts  or  document* 
referred  to  should  be  enclosed.  Ail  explanatory  diagrams  must  be 
drawn  and  lettered  In  BLACK  Ink  only,  and  in  such  style  as 
to  be  fit  for  direct  reproduction  —  i.e.,  without  re-drawing  or 
amendment.  Unless  these  conditions  are  complied  with  vat  cannot 
undertake  to    reply  to   auenes. 


responsibility.  It  appears  that  the  district  council's 
men  have  previously  repaired  this  pipe,  and  the  cost 
has  been  charged  to  the  county  council  as  "  labour." 
Does  this,  in  your  opinion,  make  the  district  council, 
or  through  them  the  county  council,  liable?  My  own 
opinion  is  that,  being  a  "  public  watering  place,"  the 
cost  of  repair  is  chargeable  to  the  contributory  place 
in  which  it  is  situated,  but  I  shall  be  very  pleased  to 
have  your  opinion  through  the  columns  of  Tut: 
Surveyor. 

Under  sec.  64  of  the  Public  Health  Act,  1875,  all  then 
existing  public  cisterns,  pumps,  wells,  reservoirs,  conduits, 
aqueducts,  and  works  used  for  the  gratuitous  supply  of 
water  to  the  inhabitants  of  the  district  of  any  local 
authority  vested  in  the  authority,  who  were  empowered  to 
cause  the  same  to  be  maintained  and  plentifully  supplied 
with  pure  and  wholesome  water.  It  appears  to  be  doubtful 
how  far  the  section  casts  a  duty  on  the  authority  (see 
"  Lumley's  Public  Health  Acts,"  7th  edition,  page  140) ;  and 
I  do  not  think  the  fact  of  the  county  council  having  been 
charged  with  the  cost  of  repairing  the  pipe  would  of  itself 
make  the  county  council  or  the  district  council  liable. 
But  I  agree  that  in  a  rural  district  the  expense  would  be 
a  "  special  expense,"  chargeable  to  the  contributory  place. 


Private  Street  Works:  Watercourse  under 
Street. — "  Acme "  writes :  (1)  Notices  have  been 
served,  under  sec.  150  of  the  Public  Health  Act,  1875, 
upon  the  owners  of  property  fronting'  street  shown  on 
the  accompanying  plan  to  pave  and  complete  the 
ground.  It  has  been  ascertained  that  a  culverted 
watercourse  runs  under  this  street,  as  marked  on  the 
plan  with  the  letters  A  and  B.  and  thence  under  the 
main  road  or  public  highway  to  the  river.  Tf,  in 
executing  this  work,  it  should  be  found  necessary  to 
repair  this  watercourse,   can  the    cost    be    properly 


charged  upon  the  frontagers  as  part  of  the  expenses 
of  making  up  the  street  ?  (2)  One  of  the  owners,  more 
than  twenty  years  ago,  fixed  a  weir  near  to  the  letter 
B  to  dam  up  the  water  to  be  used  for  condensing  pur- 
poses in  connection  with  his  works,  and  in  times  of 
heavy  rain  this  obstruction  causes  the  water  to  over- 
flow on  the  land  above  and  flood  the  adjoining  pro- 
perty in  the  direction  of  the  dotted  line  C.  (a)  Can 
the  owner  be  called  upon  to  remove  this  obstruction  ? 
And  (6)  who  is  liable  for  the  repair  of  the  watercourse 
if  the  street  is  not  declared  a  public  highway  ? 

(1)  Under  this  section  the  surveyor  has  to  prepare  plans 
and  sections  of  the  intended  work,  and  the  notices  to  the 
frontagers  have  to  describe  the  mode  to  be  adopted  and 
the  materials  to  be  used  in  carrying  out  the  work.  If  the 
notices  are  not  complied  with  the  authority  may  execute 
"  the  works  mentioned  or  referred  to  therein."  1  gather 
that  the  works  mentioned  or  referred  to  in  the  Tiotices  do 
not  expressly  include  any  repairs  to  the  watercourse,  and 
under  these  circumstances  I  think  it  is  very  doubtful 
whether  the  expenses  thereof  could  be  recovered  from  the 
frontagers.  (2)  [a]  The  weir  having  been  erected  more 
than  twenty  years  ago,  the  owner  may  have  acquired  a  right 
by  prescription  to  dam  up  the  water  so  as  to  prejudice 
other  riparian  owners;  in  which  case  he  could  not  be  called 
upon  to  remove  the  obstruction.  In  order  to  establish 
such  right  he  would  have  to  prove  twenty  years'  enjoyment 
as  of  right,  and  without  interruption  submitted  to  or 
acquiesced  in  for  a  year.  [b]  Apparently  there  would  be 
no  liability  on   anyone. 

HrcuwAY:  Extent. — "Rural"  writes:  An  un- 
enclosed road  which  is  upon  one  side  about  3  ft.  above 
the  level  of  the  fields  adjoining  runs  through  a  part  of 
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my  district.  The  farmers,  when  working  the  tillage 
fields,  plough  very  near  to  the  grass  edging  of  the 
road,  and  it  is  feared  when  heavy  traffic  passes  over 
the  road  that  a  subsidence  will  take  j'lace.  The 
owners  have  been  requested  to  see  the  tenants  do  not 
plough  too  near  the  edging,  but  these  representations 
have  been  without  effect.  Will  you  please  inform 
me  if  the  rural  district  council  can  place  slakes  a 
distance  of  15  ft.  from  the  centre  of  the  metal  portion 
of  the  road  and  claim  the  area  as  part  of  the  highway  ? 

The  council  cannot  place  stakes  at  a  distance  of  15  ft. 
from  the  centre  of  the  metalled  road  unless  the  whole  of 
the  15  ft.  space  forms  part  of  the  highway  which  has 
been  dedicated,  or  is  presumed  to  have  been  dedicated. 
Where  a  highway  runs  between  fences  the  whole  space 
between  the  fences  is,  prima  facie,  presumed  to  have  been 
dedicated.  But  where  (as  in  the  present  ease)  the  read  is 
unfenced,  it  would  be  a  Question  of  fact  what  width  lias 
been  dedicated,  and  this  question  would  generally  be 
decided  by  evidence  of  user.  See  Easton  v.  Richmon 
way  Board   (L.R.,  7  Q.B.,  69). 

Building  By-laws:  Open  Space. — "  W.  A."  writes: 
The  by-laws  of  an  urban  district  council  with  respeel 
to  buildings  and  streets  contain  the  usual  regulations 
to  be  found  in  the  model  by-laws.  I  forward  sketch 
[not  reproduced]  showing  the  proposed  erection  of 
twenty-four  cottages.  The  plans  have  been  approved 
by  my  council,  and  houses  Nos.  1  to  12  have  been 
erected  in  accordance  with  the  by-laws.  On  inspec- 
tion the  other  day  I  found  that  the  occupiers  of  the 
houses  had  erected  small  fences  and  laid  out  vegetable 
gardens  in  front  of  their  houses.  Will  you  please 
give  me  your  opinion  whether  the  occupiers  of  these 
houses  can  cultivate  the  open  space  in  front  of  their 
premises ;  if  not,  what  is  the  proper  course  to  take 
to  prevent  them  so  doing? 

In  my  opinion  there  is  nothing  in  the  model  by-laws  to 
prevent  the  cultivation  of  the  open  space  in  front  of 
premises. 


Raising  Road  Level:  Compensation. — "Suburban" 
writes:  An  urban  district  council,  in  carrying  out 
certain  highway  improvements,  including  the  pro- 
vision of  a  paved  footpath,  raises  the  level  of  the 
roadway  and  path  9in.  above  the  original  level,  the 
raising  being  necessary  owing  to  flooding  of  the  high- 
way partly  from  meadows  fronting  the  road.  The 
tenant  of  one  of  the  meadows  where  flood  water  comes 


from  claims  compensation  owing  to  the  drop  of  9  in. 
between  the  back  of  the  path  and  the  original  sur- 
face of  the  meadow  at  his  gateway,  which  is  very 
rarely  used.  The  council  has  offered  to  form  a  slope 
into  the  meadow  from  the  back  of  the  path,  and  to 
carry  out  any  reasonable  works  to  the  gate.  Can  the 
council  be  held  liable  for  compensation  ?  If  so,  kindly 
state  section   and  cases. 

If  the  tenant  has  sustained  any  damage  he  is  entitled  to 
compensation  from  the  council  under  sec.  308  of  the  Public 
Health  Act,  1875.  See  Rcgina  v.  Wallasey  Local  Board 
(L.R.,  4  Q.B.,  357). 


Diversion  of  Main  Road  :  Meaning  of  County 
Bridge. — "  Courtfield  "  writes:  A  county  council  pro- 
posed to  construct  a  new  road,  from  A  to  C  in  the 
sketch,  in  lieu  of  the  existing  road  ABC.  which  is  at 
present  crossed  by  a  bridge  carrying  a  railway  at  the 
point  B,  such  bridge  being  maintained  by  the  railway 
company.  When  diverting  the  road  it  is  proposed 
to  carry  it  over  the  railway  by  a  bridge,  at  the  point 
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marked  D.  It  would  appear  from  Pratt's  "  Law  of 
Highways,"  page  97,  that  no  structure  can  be  a  bridge 
which  is  not  erected  over  water.  The  point  is 
important  inasmuch  as  certain  parishes  are  exempt 
from  contributing  to  the  bridge  rate.  Your  opinion  is 
desired  as  to  whether  such  a  bridge  over  the  railway 
can  be  classed  as  a  "  county  bridge  "  and  charged  as 
such,  or  whether  it  is  to  be  treated  as  part  of  the  main 
road,  and  charged  as  a  general  county  expense. 

In  my  opinion  the  proposed  bridge,  not  being  a  bridge 
over  water,  will  not  be  a  county  bridge,  but  will  be  repair- 
able as  part  of  the  main  road. 


Wc  have  to  draw  the  attention  of  querists  to  the 
directions  laid  down  for  their  guidance  in  regard 
to  the  preparation  of  diagrams.  Rough  sketches 
obviously  cannot  be  made  use  of,  and  we  should  be 
obliged  if  correspondents  would  therefore  send  only 
carefully  -  prepared  drawings,  preferably  about  6  in. 
in  width,  and  without  colouring  or  wash  of  any 
description.  Failure  to  observe  these  rules  will 
involve  the  risk  of  queries  remaining  unanswered. 


QUERIES  AND  REPLIES. 

We  cannot  undertake  to  reply  to  any  qveries  which  are  not  accom- 
panied by  the  writer's  name  and  address.  These  are  required  as  a 
guarantee    of  good  faitli,   and    not  for   publication.      Sketches    accom- 

tanying   queries  should    be   made  separate,   on   white    paper,    in    plain 
lack  ink  lines.     Lettering  or  figure*  should  be  bold  and  plain. 

897.    Books  on  Surveying.— "  A.  T."  writes:   What 
books    wouhl   you   recommend    as   being   suitable    for 
!n  l\    by   an  assistant  road  surveyor  desirous  oi   be- 
coming a  surveying  assistant  in  a  county  road   sur- 
veyor's office  ? 

In  reply  to  this  query  we  would  suggest  "  Practical 
Surveying,"    by    Usill    (7s.  6d.) ;     Low    &     I 
"Roads  and   Streets"   (6s.);    and   "Practical   Road 
Engineering,"   by  Boulnois  (5s.). 


Water    Supply    in    South    Africa. — In  the  presence 
of   almost   the    entire    population    of    Salisbury,   the 
capita]   of   Rhodesia,   the  new  municipal   watei 
have  been  opened   by  Lady   Milton,  the  wife  of  the 
Administrator.    The  dam,  to  be  known  as  the 
land  reservoir,  has  a  storage  capacity  of   200,000,000 
gallons,  and  is  situated  amid  picturesque  surround- 
ings.    Sir   William    Milton,    in    an    address    to    the 
assembly,  said  that  they  had  plenty  of  water  to  pul 
on   the  roads:    they   now   wanted   plenty   of    n 
i.rt    water   on.      He   hoped  that   now    that   the   town 
council   had    been   able   to   complete   the   waterworks 
they  would  be  in  a  position  to  devote  their  ei 
in  other  important  works. 
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Assistants'  and  Students'  Section. 

Conducted    bt   SYDNEY    G.    TURNER,   assoc.m.inst.c.*. 


All  communication*  in  regard  to  this  yage  must  he  addressed  to  The 
Editor,  St.  Bride's  House,  24  Bride-lane,  Fleet-street,  E.C.  Envelopes 
must  6c-  marked  "Assistants'  Section1'  in  the  toy  left-hand  corner. 
Correspondent*  art  matted    to   submit    question*  for  consideration    and 


THE   MONTHLY    PREMIUM. 

Mr.    Albeit    V.    Cole,   of   Nelson,   to   whom    the    pre- 
mium for  May  was  awarded,   has   selected:  — 
"Building    Materials,"     by     (1.     A.    T.    Middleton 

iBatsfordb 
'•  How  to  Estimate,"   by   J.   T.   Rea  (Batsford). 
"Sewerage  Engineer's  Note-book,"  by  Alberl   Woll- 

heini  (St.  Bride's  Press,  Limited). 
These  books  have  been   duly   sent    to  him. 

QUESTIONS. 

This  week  answers  are  invited  to  the  following 
questions :  — 

325.     Air  Compressors How  is  the  size  of  an   air 

receiver  calculated  in  connection  with  an  air  com- 
pressor ?  Of  what  thickness  of  metal  would  it  be 
made  if  (1)  of  cast  iron,  (2)  wrought  iron,  assuming  it 
had  to  withstand  a  pressure  of  from  151b.  to  401b.  ? 
Give  any  further  particulars  regarding  same. 
("Griffo.") 

330.  Sewage  Disposal.— Design  a  small  sewage  dis- 
posal system  for  a  gentleman's  residence,  capable  of 
dealing  with  500  gallons  per  day.  The  sewage  is 
fairly  strong  on  account  of  the  drainage  from  a  small 
cowshed.  The  available  fall  can  be  neglected,  and 
the  earth  is  of  a  sandy-clay  nature.  State  approximate 
cost.  The  effluent  should  discharge  into  a  soakaway. 
("Inky.") 

332.  Roadmaking.— What  is  the  best  form  of 
cross-section  for  the  surface  of  a  macadam  road  ?  Give 
reasons.     ("Elm.") 

333.  Sewage  Tank  Construction. — What  is  a  suitable 
formula  for  calculating  the  requisite  thickness  of 
sewage   tank    walls?     Give    an   example.     ("  ChecJ 

334.  Sewerage.— What  would  be  the  flattesl 
gradient  allowable  for  6-dn.,  7-in.  and  8-in.  sewers 
respectively,  to  give  a  self-cleansing  velocity?  What 
is  a  good  modern  book  on  sewerage  and  sewage  dis- 
posal, giving  tables  of  velocity  and  discharge? 
("  Urban. "i 


[The  Editor  is  at  all  times  glad  to  hear  from 
readers  who  desire  to  submit  questions  regarding 
matters  of  general  interest,  points  of  daily  practice, 
&c,  for  insertion  in  the  "  Assistants'  and  Students' 
Section."  Questions  which  aro  published  are  taken 
into  consideration,  as  well  as  other  matter,  in 
awarding  the  Monthly  Premium.] 

REPLIES  TO  QUESTIONS. 
327.  Flow  of  Sewers — State  the  advantages  of  egg- 
shaped  and  circular  sewers,  and  give  conditions 
under  which  such  advantages  would  occur.  Give 
proofs  of  velocities  and  discharge.  (D.G.B.,  Dar- 
lington.) 

Considering  sewers  of  all  shapes  and  of  equal 
cross-sectional  area,  the  circular  section  gives  the 
greatest  velocity  when  flowing  full  and  half  full. 
Therefore,  in  the  case  of  sewers  intended  to  flow 
not  less  than  half  full  the  circular  section  is  the 
most  desirable.  In  a  separate  system  of 
the  fluctuation  of  the  sewage  is  qo1  great,  being 
about  one-half  the  average  daily  flow,  which  is 
reckoned  about  '  the  maximum  to  be  provided 
for.  Thus  the  .-ewer.-  in  such  a  system  u  II  usually 
be  running  at  about  '  their  total  capacity,  which 
means  that  the  depth  ige   will  not    be   mi  \ 

much    less    than    half   the    diameter,    and    for    this 

ilar  section  is  the to  be  adopted. 

In  tie-  case  of  ;i   storm  sewer  which  dor-   qo1  carrj 

age  it  is  usually  assumed  H 
will   be   running   with   at    least   one-third    it 

tionable   mi  ttei    can    b< 

'I    into   it.     Small    -bower-    which   give  a      n      : 
flow  are  not  like];.-  to  conti  natter  which 

the  reduced   velocity  eannol    carrj    off.     80,   aga  n 
under  these  conditions  the  circular  sewer  i     to   be 

recommended.    Even    in    a    combined    syste 

-ewer-    the    trunk    main    is    usually    of    a    circulai 
Bhape,   because,  on   account    of  thi      iteral     which 


answers  to  the  question*  which  appear.  For  the  contribution*  considered 
to  be  the  most  meritorious,  one  or  more  premiums  \n  books  will  b» 
awarded  monthly.  Diagram*  mutt  be  drawn  to  seal*  on  separate  sheet*, 
ready   for  reproduction. 


discharge  into  it  being  tapped  bj  storm-water  over- 
flows, the  fluctuation  in  discharge  is  kept  low.  In 
const  ruction  the  circular  section,  having  the 
smallest  perimeter  of  all  sections,  requires  least 
material.  In  the  case  of  a  brickwork  sewn,  an 
egg-shaped  section  requires  about  5  per  cent  more 
brickwork  than  a  circular  section.  Thus  with 
sewers  up  to  3  ft.  in  diameter,  and  designed  to 
carry  storm  water  and  house  sewage,  it  is  not 
usual  to  adopt  the  egg-shape,  a.-  the  advantages  ol 
such  a  section  are  not  so  apparent  as  to  justify  the 
greater  cost  of  construction.  Again,  from  the  point 
of  view  of  strength,  the  circular  section  1-  stronger 
than  any  other.  An  egg-shaped  section  is  weak  in 
resistance  to  earth  pressure  at  its  sides  where  the 
curvature  is  small,  and  also  because  the  ides  are 
not  in  a  position  to  take  the  thrust  of  the  crown. 
However,  in  the  case  of  a  combined  system  of 
sewers,  so  called  because  the  -ewers  cany  both 
bouse  sewage  and  storm  water.  I  he  discharge  must 
necessarily  he  extremely  variable.  In  very  dry 
weather,  when  only  house  sewage  is  being  conveyed, 
the  discharge  will  be  very  small  compared  with 
that  after  a  rainstorm,  or  during  a  continuous 
lain.  In  fact  the  house  sewage  may  occupy  only 
0'71  per  cent  of  the  total  capacity  of  the  sewer,  and 
if  the  gradient  is  such  as  to  give  the  maximum 
desirable  velocity  of  4  ft.  per  second,  this  would 
mean  that  the  dry-weather  velocity  of  flow  would 
only  amount  to  about  '60  of  a  foot  per  second. 
Again,  if  the  gradient  is  increased  to  give  the 
minimum  allowable  velocity  of  1 V  ft.  per  second, 
the  depth   of  flow    would   only   amount    to   '1)2  of  the 


-ewer's  diameter.  Both  of  these  conditions  are 
avoided  in  any  well-designed  sewerage  scheme.  In 
a  circular  -ewer  which  has  a  flat  gradient,  and  a 
consequently  small  velocity,  deposits  are  formed 
wl  ;<h  nece  itate  frequent  cleaning.  Some  form 
ei  ewer  section  is  therefore  required  which  will 
give  the  necessary  scouring  velocity  when  the  dis- 
charge is  a  minimum.  Several  forms  of  section  are 
in  existence  claiming  to  have  this  advantage,  but 
the  one  generally  used  is  tie-  standard  egg-shaped 
section  in  which  the  radius  of  the  crown  is  double 
the    radio-    of    the    invert,    and    the    greatest     width 

1-  two-thirds  the  height.  'I  be  advantages  of  such 
.1  ei  lion  are  at.  once  seen.  (I)  For  equally  Low 
di  charges  this  Form  of  section  has  a  smaller  wetted 
perimeter  than  a  circular  section  of  equal  capacity. 
I  i)  increases  the  hydraulic  radius,  which  means 
,111  increased  velocity.  (2)  The  depth  of  flow  for 
equally  small  discharges  will  be  greater  in  the  case 
ol  the  egg-shaped  ewer.  (3)  While  it  gives  the 
desirable  velocity  for  small  discharges,  it  also, 
when  flowing  full,  keeps  the  velocity  near  the 
maximum  limit.  A  circular  sewer  designed  to  give 
a  velocity  of  I!  ft.  per  second  when  flowing  at  '007 
its  full  capacity,  will  give  a  velocity  of  0  ft  per 
econd     when    flowing    full,    which    is   more    than 
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twice  fche  allowable  velocity;  while  with  an  egg- 
shaped  sewer  under  similar  conditions  the  maxi 
mum  velocity  is  only  4'7  ft.  per  second.  Highei 
velocities  than  4  ft.  per  second  cause  considerable 
wearing  of  the  invert  by  the  scouring  action  of 
the  sand   and   stones  swepl   over  it.    The  question 

01  maximum  and  minimum  velocities  limits  the 
use  of  a  section  of  the  above  dimensions  when  the 
rainfall  reaches  a  certain  point.  A  section  of  the 
above  dimensions  is  quite  good  for  combined  sewer 
mains,  where  the  maximum   run-off  is  only  about 

2  in.  from  the  drainage  area.  In  laterals,  however, 
where  the  proportion  of  house  to  storm  sewage  will 
be  loo  small  to  give  sufficient  depth  and  velocitj 
to  the  house  sewage,  an  invert,  whose  rad  u  is 
relativelj  smaller  to  the  size  of  the  sewer,  is  re- 
quired-. Tin'  neu  egg-shaped  section  has  this 
advantage,  the  invert  radius  being  0125  the 
diameter  of  the  crown.  It  will  lie  clearly  seen 
from  the  diagram  the  advantage  in  velocity  of  an 
egg-shaped   over  a  circular   section. 

The  vertical  ordinates  show  the  ratio  of  the 
depth  of  flow  to  the  height  of  the  sewer,  and  the 
horizontal  ordinates  give  the  corresponding  ratio 
of  velocity  and  volume.  The  height  of  the  sewer, 
the  volume  of  discharge,  and  the  velocity  of  flow 
with  sewer  running  full  are  all  taken  as  unitj  ,  I  ta 
the  same  diagram  the  larger  discharge  of  the  cir- 
cular sewer  is  also  seen. 

In  conclusion,  the  circular  sewer  is  to  he  recom- 
mended on  account  of  its  cost  and  strength,  and 
also  when  the  fluctuation  in  discharge  is  small,  and 
when  such  fluctuation  conies  to  be  considerable  the 
egg-shaped  section  is  necessary  on  account  of  its 
self-cleansing  nature.  (A.  K.  F.,  Aberdeen.) 
331.  Sewerage — In  the  case  of  the  oval  sewer  in 
the     sketch,     5,790  lin.   yds.     long,     having   a     total 
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fall  from  inlet  to  outlet  15  ft.,  what  flow  will  be  dis- 
charged when  quarter,  half,  three-quarters,  and 
full  ? 

Kiitter's  formula  is  the   most   accurate  one  to  use 
for  ascertaining  the  velocity  and  the  discharge  of  the 
flow  in  sewers.       It  is  given  in  nearly  every  work  on 
hydraulics, and  alsoiin  the  "  Sewerage  Engineers'  Note- 
Book,"  published  by  the  St.  Bride's  Press.    The  labour- 
saving    tables    and    diagrams    given     in    the    last- 
mentioned  work   enable  this    intricate  formula  to  he 
expeditiously  and   accurately  worked    out    with    the 
minimum  of  trouble.       On  the  assumption  that  the 
sewer  is  in  "  fair  "  condition,  the  value  of  "  n  "  will  be 
about  '015.  and  the  discharge  as  follows  : — 
Full.     128  cub.  I'i.  per  see. 
i  ,,       108 
I   „  90 

■'•    ,,  54 
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(H.  E.  W..   Tottenham.) 


Country  School  Sites. — At  the  Essex  Education 
Committee  meeting  in  London  on  Monday  it  was 
reported  that,  considerable  difficulty  had  been  found 
in  getting  sites  for  country  schools.  The  price  of  one 
site  of  2  acres  at  Earl's  Colne  was  C74U,  or  higher 
than  any  town  site. 


INSTITUTION  OF  MUNICIPAL  ENGINEERS. 


NORTH-WESTERN    DISTRICT    MEETING    IN    SHROPSHIRE. 

On  Saturday  the  members  of  the  North- Western 
District  of  the  Institution  of  Municipal  Engineers  held 
their  summer  meeting  at  Wellington.  Salop,  the 
arrangements  being  very  ably  carried  out  by  Mr. 
George  Hiley  (engineer  and  surveyor  to  the  Urban 
District  Council).  There  was  a  large  attendance  from 
all  parts  of  the  district. 

Air.  G-.  \V.  Habtey  (deputy  chairman  of  the  council), 
in  the  unavoidable  absence  of  the  chairman,  extended  a 
hearty  welcome  to  the  visitors  in  the  council  chamber. 
He  said  the  council  considered  that  Wellington  had 
been  honoured  by  a  visit  from  the  Institution  of  Muni- 
cipal Engineers.  They  all  recognised  the  important 
work  being  carried  out  in  the  country  by  engineers  in 
preventing  disease,  and  in  promoting  the  health  of  the 
community.  In  Wellington  during  the  last  twelve  or 
fifteen  years  they  had  been  going  forward  in  the  work 
of  sanitary  reform,  and  had  several  important  schemes 
under-  their'  control,  which  would,  no  doubt,  interest  the 
visitors. 

Mr.  .1.  W.  CLIFT  (chair-man  of  the  sanitary  committee) 
said  he  had  been  engaged  in  public  life  for  twenty-four 
years,  and  he  realised  more  and  more  the  great  and 
important  work  done  by  engineers,  and  especially  by 
those  engaged  on  the  sanitary  side  of  the  profession. 
The  town  of  Wellington  had  been  well  governed,  and 
their  rates  were  rrot  high.  The  urban  rate  was  Ms.  Id. 
and  the  poor-rate  '-U..  making-  tis.  4d.  irr  the  pound. 

Mr.  J.  W.  Cleave  ( Hey  wood),  honorary  secretary  of 
the  North- Western  District  of  the  institution,  expressed 
his  thanks  to  Councillors  Harvey  and  Clift  for  their 
warm  welcome,  and  congratulated  the  town  upon  being- 
able  to  carry  out  so  marry  important  schemes  and  at 
the  same  time  keeping  the  rates  so  low- 


At  the  Gasworks  the  party  were  received  by  the 
chairman  of  directors,  Mr.  H.  Shepard,  j.p.,  and  the 
manager,  Mr.  H.  J  .  Woodfine,  by  whom  the  visiters  were 
showrr  over  the  works,  and  later-  refreshments  were 
served  by  the  kindness  of  Mr.  Shepard. 

Before  leaving  Alderman  Beiidoes  said  they  had  all 
been  greatly  interested  in  what  they  had  seen  at  one  of 
the  most  up  to  date  and  best-equipped  gasworks  irr  the 
country. 

Mr.  Shepakd  said  the  directors  were  only  too  pleased 
to  throw  open  the  works  to  inspection  by  the  visiting 
engineers.  The  company  recognised  the  importance  of 
always  being  up  to  date,  and  in  that  direction  they  had 
a  very  capable  officer  in  Mr.  Woodfine. 

The  tour  of  inspection  was  continued  to  Wrekin, 
where  a  pleasant  half  hour  was  spent,  and  the  journey 
was  continued  to  the  sewage  works  and  on  to  Wellington 
College,  where  the  visitors  were  received  by  the  principal 
(Mr.  J.  Bayley)  and  the  vice-principal  (the  Rev.  J.  V. 
Hamlet),  and  entertained  to  tea. 

After  tea  Mr-.  Riley  returned  thanks  to  Mr.  Bayley 
for  the  privilege  of  inspectirrg  one  of  the  finest  educa- 
tional establishments  in  the  country.  They  hoped  Mr. 
Bayley  would  continue  his  work  in  the  cause  of  educa- 
tion for  many  years  to  come. 

Mr.  J.  Bayley,  in  the  course  of  arr  interesting  speech, 
said  the  whole  structui'e  had  been  erected  at  his  own 
cost  and  under  his  personal  directiorr.  Their  towns 
and  cities  should  be  built  up  on  sound  lines,  with  due 
regard  to  efficiency  and  economy.  There  should  be 
good  drainage  arrd  water  supply,  and  everything  that 
would  conduce  to  the  public  health.  He  krrew  there 
were  some  narrow-minded  merr  on  county  councils  arrd 
urban  district  councils,  but  the  officers  under  their  direc- 
tions should  be  well  supported  when  they  were  doing  good 
work.  With  regard  to  workmen,  he  held  that  a  man 
should  have  a  fair  day's  wage:  but  there  should  also 
be  another  condition — that  for  a  fair  day's  wage  a  work- 
man should  give  a  fair  day's  work.  Efforts  should  be 
made  so  that  in  carrying  out  schemes  they  should  not 
be  made  too  heavy  a  burden  upon  the  rates.  Where 
surveyors  and  engirreers  were  serving  a  council  well 
they  should  receive  reasonable  and  fair-  treatment  from 
those  who  formed  the  council. 

The  college  grounds  and  golf-links  were  afterwards 
visited,  and  before  the  members  left  for  their  respective 
destinations  a  vote  of  thanks  was  accorded  to  Mr.  Riley 
for  the  completeness  of  the  arrangements. 
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LOCAL  GOVERNMENT  BOARD  INQUIRIES. 

The  Editor  tnpitu  the  co-operation  of  Subtstob  reader*  trit/i  a  view 
to  making  the  information  given  under  thie  h«od  at  complete  ani 
accurate  as  poeeMe. 

INQUIRIES  HELD. 

Horsham  R.D.C.  (June  10th.  Major  C.  E. 
Norton). — £1,000  for  sewerage  works  at  Ifield. — It 
appears  from  the  statement  of  the  clerk,  Mr.  A.  C. 
Coole,  and  Mr.  C.  H.  Burstow,  engineer,  that  the 
work  had  been  in  hand  for  fifteen  weeks,  and  would 
last  another  four  weeks.  The  total  estimated  cost 
was  £970.  The  inspector  remarked  that  the  total  of 
the  contract  price,  the  fees  of  the  engineer,  the  salary 
of  the  clerk  of  the  works,  and  other  expenses  he 
brought  to  £970,  and  he  desired  to  know  why  £1,000 
was  being  applied  for.  Mr.  Coole  said  it  was  de- 
sired to  obtain  a  sum  sufficient  to  cover  the  whole 
of  the  cost.  The  inspector:  I  may  as  well  say  now 
that  the  rural  district  council  have  put  the  Local 
Government  Board  into  a  very  difficult  position,  and, 
incidentally,  they  have  put  themselves  into  a  very 
difficult  position.  You  have  applied  for  a  loan  of 
£1,000,  and  without  asking  for,  or  obtaining,  the 
leave  of  the  Local  Government  Board,  you  have 
started  this  work  of  extending  the  sewer.  You  now 
ask  the  Local  Government  Board  to  grant  you  the 
loan.  I  can  say  at  once  that  the  Local  Government 
Board  would  not  have  passed  this  scheme  as  sub- 
mitted. What  the  Local  Government  Board  will  do 
as  regards  this  loan  I  cannot  tell  you.  Whether 
they  will  ask  you  to  reconstruct  the  scheme  or  pay 
for  it  out  of  current  rates  I  do  not  know. 

Pershore  R.D.C.  (June  24th.  Mr.  E.  Leonard).— 
£2,800  for  the  building  of  sixteen  working-class 
dwellings  in  Pinvin.— It  was  mentioned  that  the 
proposed  rents  would  be  3s.  6d.  a  week,  and,  until 
the  loan  was  paid  off,  there  would  be  an  annual 
deficit  of  about  £22.  The  inspector  stated  that,  if 
the  rents  were  4s.,  the  scheme  would  be  self-support- 
ing. The  council  had  expressed  the  opinion  that 
the  whole  of  the  cost  should  be  borne  by  the  parish 
of  Pinvin,  and  not  by  the  whole  district,  but  several 
ratepayers  of  Pinvin  who  were  present  protested 
strongly  against  this  course.  Mr.  T.  W.  Parkes 
(chairman  of  the  council)  said  when  the  new  water 
scheme  was  finished  the  parishes  which  it  concerned 
would  have  a  serious  burden  thrown  on  them.  Pin- 
vin was  one  of  the  parishes. 

Tenby  T.C.  (June  18th.  Mr.  P.  M.  Crosthwaite). 
— £9,699  for  works  of  sewerage,  including  a  new 
western  outfall  sewer. — The  scheme  has  been  prepared 
by  Mr.  T.  J.  Moss-Flower,  assoc.m.inst.c.e.  The 
new  outfall  will  consist  of  a  4-ft.  cast-iron  pipe  carried 
to  extreme  low-water  mark,  a  distance  of  1,500  ft.,  and 
certain  low-lying  sewers  which  are  now  defective  will 
be  relaid.  Objection  was  offered  by  Mr.  Egerton 
Allen.  lie  suggested  that  the  sewage  should  be  de- 
posited  on  the  marsh,  but  the  inspector  stated  it  was 
not  likely  the  Local  Government  Board  will  ever  con- 
sent to  such  a  scheme. 

Wath-upon-Dearne  U.D.C.  (June  17th.  Mr.  F.  O. 
Stanford;.— £12,000  for  extending  the  waterworks. — 
The  surveyor  and  engineer  (Mr.  J.  H.  Drew)  stated 
that  the  council  supplied  water  to  the  inhabitants  of 
the  urban  district  of  Wath-upon-Dearne,  and  por- 
tions of  the  parishes  of  Brampton  Bierlow  (Rother- 
ham  Rural  Council),  and  Adwick-on-Dearne  (Don- 
caster  Rural  Council).  They  might  take  the  average 
tptiOE  per  head  of  population  to  be  17 
The  water  supplied  by  the  council  wag  prac 
tically  all  used  for  domestic  and  public  purpo  e 
Allowing  for  the  average  daily  consumption  to  in- 
crease to  300,000  gallons  per  day,  it  was  now  proposed 
to  add  the  Following  additional  storage  accomrao  la- 
tipn:     I  reservoir    354,000    gallons,     ei 

reservoir  270,000  gallons,  total  624,000  gallons.    That 
would  give  901,000  gallons  total  storage  capacity,   or 

to  three  day.-.'  supply,  allowing  for  the  pn 
increase.    The   reservoir    site,    proceeded   Mr.    Drew, 
was  a  very  suitable  one,  and  at  the  h'ghest  ele 
of  any  in  the  district. 

Wellington  T.C.     (June  20th.     Mr.  F.  O.  Stanford). 

£4,700  lor  works  of  sewerage  and  sewage  dispi 
Evidena  the  engineer,  and  the  in 

afterward-  visited  the  site  of  the  proposed  scheme. 

APPLICATIONS    FOR    LOANS. 
Billericay    R.D.C— £2,873   for   street   improvement 
purposes. 

Bristol  T.C— £1,236  for  road  works. 


Clitheroe  T.C— £1,200  for  the  purchase  of  land  for 
a  school  and  other  rjurposes. 

Croydon    R.D.C— £4,308    for    wood    paving    work. 

East  Barnet  U.D.C— £460  for  works  of  sewerage. 

Erpingham  R.D.C— 350  for  the  erection  of  two 
cottages. 

Heaton  Morris  U.D.C— £1,101  fur  private  street 
improvements. 

Huntingdon  T.C— £1, GOO  for  the  purchase  and  con- 
version of  barracks  into  working-class  dwellings. 

Norman  Cross  R.D.C— £700  for  sewerage  works. 

Peterborough  R.D.C — £525  for  relaying  a  portion 
of  the  main  drainage  of  Eye. 

Rawtenstall    T.C— £407   for  public   conveniences. 

Taunton  T.C— £2,600  (in  addition  to  £2,500  for 
plant)  for  the  extension  of  the  electricity  works. 

Watford    U.D.C— £220   for   works  of   sewerage. 
LOANS    SANCTIONED. 

Banbury  T.C— £33,360  for  sewerage  and  sewage 
disposal  works. 

Chatham  T.C— £2,040  for  the  High-street  improve- 
ment. 

Colwyn  Bay  U.D.C— £6,236  for  the  purpose  of  the 
gasworks. 

Mansfield  T.C. — £1,650  for  the  purchase  of  property 
•for  road  improvement  purposes. 

Mexborough  U.D.C— £4.082  for  turbo-generator 
lor  electricity  works  (for  se/enteen  years);  i.3,914  for 
buildings  (thirty  years);  £1,600  for  boilers,  &c.  (fifteen 
years);  £1,080  lor  cooling  tower  (ten  years);  £300  ex- 
penditure on  proposed  public  lighting  works  (ten 
years) ;  £300  for  the  provision  of  services  in  connection 
with  the  proposed  puolic  lighting  works  (fifteen  years). 

Newhaven  R.D.C— £16,044  for  the  reconstruction 
of  the  Lewes-Newhaven  road. 

Paignton  U.D.C. — £326  for  sewer  extension  and 
£115  for  a  water  main. 

Sheerness  U.D.C— £17,150  for  a  water  supply 
scheme. 

Ulverston  R.D.C. — £1,167  for  a  new  water  supply. 

Wycombe  R.D.C— £2,532  for  the  erection  of  twelve 
working-class  dwellings. 

'FORTHCOMING    INQUIRIES. 

JUNE.  £ 

30. — Southgate.       For    private    street    works 

(Mr.  M.  K.  North)  2,283 

30. — Sution-in-Ashfield.  For  laying  out 
Portland-square  and  erecting  a  public 
sanitary  convenience  thereon  (Mr.  R.  H. 

Bicknell)       450 

30. — Sutton-in-Ashfield.      For  the  erection  of 

a  fire  station  (Mr.  R.  H.  Bicknell)      ...  393 

30. — Sutton-in-Ashfield.  For  the  purchase 
of  a  fire  engine  and  escape,   &c.   (Mr. 

R.  H.  Bicknell)     507 

JULY. 

1. — Cheadle.  For  the  water  supply  of  the 
villages  of  Werrington,  Cellarhead, 
Wetley  Rock,  and  Cheddleton  (Mr. 
A.  W.  Brightmore)  5,600 

1. — Hemsworth.  For  the  widening  and 
improvement  of  the  Barnsley  -  road 
(Mr.  R.  H.  Bicknell)       550 

1. — West    Hartlepool.       For    the    electricity 

undertaking  (Mr.  H.  R.  Hooper)  ...        4,330 

2. — Goole.  For  works  of  water  supply  for 
the  parish  of  Swinefleet  (Mr.  R.  H. 
Bicknell)      1,360 

2. — Peterborough.  For  schemes  under  Part 
III-  of  the  Housing  of  the  Working 
Classes  Act,  1890  (Mr.  C.  H.  Eyles)  ...        5,700 

2. — Peterborough.  For  the  purchase  of  land 
and  the  erection  of  working-class  dwell- 
ings in  the  parishes  of  AValton  and  Eye 
(Mr.  C.  H.  Eyles) 4,000 

3. — Sheffield.  For  purposes  of  their  elec- 
tricity undertaking  (Mr.  H.  R.  Hooper)    130,860 

3— Shoreham-by-Sea,.  For  sewerage  and 
sewage  disposal  works  (Mr.  R.  G. 
Hetherington)         25,000 

4. — Barrow-in-Furness.  For  the  extension  of 
their  infectious  diseases  hospital  (Mr. 
R.   A.  Farrar)         6,000 
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The  following  are  among  the  more  important  pro- 
jected  works  of  which  particulars  appear  below: 
Buildings— Cardiff.  .Marylebone  £73,168;  housing  and 
town  planning — Evesham,  Grays,  Stafford,  Tredegar; 
niads  and  materials— Rethnal  Green,  Govan  £13,480, 
Lambeth  £27,000,  Littleborough  £9,602,  Wandsworth 
C26.502;  sewerage  and  sewage  disposal — Edinburgh 
ei5,400,  Emsworth  £5,636,  Stoke-on-Trent  £70,000; 
water,  gas  and  elect  ridy — Birmingham  £6,300,  Lough- 
borough £14,000.  Particulars  of  other  works  projected 
will  be  found  in  our  "Local  Government  B'.ard 
Inquiries  "  pages. 

BUILDINGS. 

Burnham  (Somerset)  U.D.C. — Alternative  schemes 
prepared  by  the  surveyor,  Mr.  W.  H.  Chowins,  for 
the  construction  of  a  new  pier  to  receive  the  discharge 
of  vessels  at  any  state  of  the  tide,  have  been  referred 
to   a  committee  for   consideration. 

Cardiff  T.C. — The  city  surveyor,  Mr.  W.  Harpur,  has 
received  instructions  to  prepare  a  design  for  a  scheme 
for  a  covered  bath  at  Canton  on  more  economic  lines 
than  the  one  already  suggested. 

Chesterfield  T.C. — Alterations  are  to  be  carried  out 
at  the  market  hall  at  an  estimated  cost  of  £2,500. 

Fulham  B.C. — It  is  proposed  to  reconstruct  the 
pavilion  at  the  bowling  green  in  the  Bishop's  Park, 
recently  destroyed  by  a,  fire,  at  an  estimated  cost  of 
£115. 

Leeds  T.C. — The  question  of  providing  public  wash- 
houses  in  Leeds  is  being  considered  by  the  Corpora- 
tion Property  Committee.  Under  the  proposed 
scheme,  if  it  receives  the  necessary  sanction,  wash- 
houses  will  be  installed  in  various  parts  of  the  city 
in  which  the  wearing  apparel  of  families  may  be 
cleansed,  a  charge  of  so  much  an  hour  being  made 
for  the  use  of  the  utensils  required. 

Marylebone  B.C. — The  tender  of  Messrs.  J.  Green- 
wood, Limited,  of  12  Arthur-street,  E.C.,  at  £73,168, 
has  been  accepted  for  the  erection  of  the  new  town 
hall,  in  accordance  with  the  specification  and  con- 
ditions prepared  by  the  architect,  Mr.  Edwin 
Cooper. 

NOISING    AND   TOWN    PLANHING. 

Blofield  (Norfolk)  R.D.C.— A  letter  has  been 
received  from  the  Local  Government  Board  emphasis- 
ing the  necessity  for  dealing  with  the  housing  ques- 
tion in  several  parishes,  and  the  council  have  decided 
to  extend  the  scope  of  their  inquiries  into  the  subject. 

Evesham  R.D.C. — A  committee  has  reported  on  the 
need  for  a  combined  housing  scheme  for  the  Littletons, 
and  that  thirty-five  cottages  should  be  erected. 

Grantham  R.D.C. — The  Local  Government  Board 
having  asked  the  council  what  was  being  done  to- 
wards providing  housing  accommodation  in  the  rural 
district,  the  council  have  replied  that  they  were  taking- 
steps  to  provide  houses  at  Carton  Scroop  and  South 
Witham,  but  until  they  had  proved  by  experience 
whether  they  could  build  houses  to  be  let  at  rents 
which  the  labourers  could  afford  to  pay  without  unduly 
burdening  the  ratepayers,  they  were  not  prepared  to 
embark  on  schemes  elsewhere. 

Grays  (Essex)  U.D.C. — The  Housing  Committee  have 
received  instructions  to  submit  a  scheme  for  more 
municipal  cottages. 

Prestatyn  U.D.C. — The  tender  of  Mr.  Joseph 
Williams,  at  £2,331,  has  been  accepted  for  the  erection 
of  fifteen  dwellings  for  workmen. 

St.  Austell  U.D.C. — Tenders  are  to  be  obtained  for 
the  erection  of  about  twenty-two  workmen's  dwellings 
in  accordance  with  plans  and  specifications  prepared 
by  the  surveyor,  Mr.  E.  D.  Groves. 

Skegness  U.D.C. — The  council  have  instructed  the 
surveyor,  Mr.  R.  H.  Jenkins,  and  clerk  to  report  as 
to  the  utility  of  the  Town  Planning  Act  as  a  means 
of  ensuring  the  proper  development  of  the  town  and 
district.  Mr.  Jenkins  has  been  appointed  a  delegate 
to  the  conference  on  the  subject  at  Great  Yarmouth. 

Stafford  T.C. — The  scheme  for  the  provision  of 
sixty  workmen's  dwellings  at  Lammascotes,  Back- 
walls  South  and  Colon  Field  is  to  be  proceeded  with 
forthwith. 


Tredegar  U.D.C. — The  surveyor,  Mr.  W.  L.  Roach, 
has  prepared  plans  for  the  erection  of  fifty-two  work- 
Iwellings. 

Wrexham    T.C. — It  has  been  decided  to  appoint  a 

Town  Planning  Committee,  and  to  apply  to  the  Local 
Government  Board  for  authority  to  prepare  a  scheme 
embracing  practically  the  whole  of  the  undeveloped 
[and  within  the  municipal  borough,  reached  in  1911. 
when   a   similar  application  was  before  them. 

PARKS  AND  OPEN  SPACES. 

Brighton  T.C. — As  a  result  of  the  financial  success 
of  the  municipal  golf  links  at  Hollingbury  Park,  it 
is  contemplated  that  in  the  near  future  the  Parks  and 
Gardens  Committee  will  turn  their  attention  to  the 
provision  of  a  golf  course  for  ladies.  A  favourable 
spot  at  Hollingbury  has  been  viewed. 

Coventry  T.C. — The  Housing  Committee  have  been 
instructed  to  prepare  plans  for  100  additional  houses, 
this  being  a  requirement  of  the  Local  Government 
Board  before  they  assented  to  the  demolition  of  dwel- 
lings in  Leicester-street  for  widening  purposes. 

Holyhead  U.D.C— Mr.  William  Thomas,  a  Liverpool 
.-.hipowner,  has  presented  to  the  council  10  acres  of 
I  md   for  the  use  of  the  public  as  an  open  space. 

Launcestoii  T.C. — The  provision  of  a  public  bowling- 
green  has  been  referred  for  consideration  to  the 
General  Purposes  Committee. 

REFUSE  COLLECTION  AND  DISPOSAL. 

Abertillery  U.D.C. — What  is  described  as  the  first 
refuse  destructor  in  Monmouthshire  was  opened  last 
week.  It  has  been  built  by  the  council,  under  the 
direction  of  the  engineer  and  surveyor,  Mr.  Lionel 
D.  Lewis,  at  a  cost  of  about  £5,000,  and  is  capable 
of  burning  60  tons  of  refuse  to  clinker  in  twenty-four 
hours. 

Kensington    B.C.— The   Works    and   Public   Health 

Committees  have  submitted  a  joint  report  on  the 
question  of  the  removal  of  house  refuse,  and  a  daily 
collection  is  recommended  as  an  experiment  during 
July,  August  and  September,  in  that  portion  of  the 
Golborne  Ward  north  of  the  Great  Western  Railway. 

ROADS  AND  MATERIALS. 

Antrim  C.C. — The  council  have  requested  the  Road 

Board  to  undertake  a  series  of  experiments  with 
various  materials  on  a  length  of  road  from  Belfast 
to  Lisburn,  over  which  there  is  a  considerable  volume, 
of  heavy  traffic. 

Bethnal  Green  B.C. — The  Works  Committee  have 
reported  that  they  had  given  considerable  attention 
to  the  question  of  endeavouring  to  obtain  a  grant 
from  the  Road  Improvement  Fund  towards  the  work 
mi  road  crusts  requiring  reconstruction  or  renewal. 
As  the  result  of  a  conference  between  the  town  clerk 
and  the  surveyor,  Mr.  A.  E.  Darby,  ASSOC.M.inst.C.e., 
and  the  chairman  of  the  Road  Board,  a  scheme  was 
approved  whereby  the  Road  Board  should  contribute 
£4,000  on  condition  that  the  borough  council  provide 
for  an  expenditure  of  £23,868  on  road  works  in  the 
course  of  the  next  two  years.  The  committee  proposed 
that  the  council  should  accept  the  offer  and  proceed 
at  once  with  relaying  Bethnal  Green-road  from  Tees- 
dale-street  to  the  "  Salmon  and  Ball  "  with  creosoted 
deal  blocks,  and  Bonner-road  and  approach  road  with 
-lag  tar-macadam,  other  works  included  in  the  scheme 
to  be  taken  in  hand  in  due  course. 

Chatham  T.C. — An  intimation  has  been  received 
that  the  Road  Board  have  sanctioned  a  grant  of  £317 
towards  the  cost  of  widening  Maidstone-road  at  the 
Horsted  estate. 

Colwyn  Bay  U.D.C. — A  new  footpath  is  to  be  con- 
structed on  the  east  side  of  Brompton-avenue,  at  a 
cost  of  £505. 

Farnborough  U.D.C. — Part  of  the  carriageway  of 
Queen's-road  is  to  be  repaired  with  tarbound  granite, 
at  a  cost  of  £200. 

Govan    T.C. — It  is  proposed  to  expend  £12,080  on 
road    repairs   with    whin   setts,    ami    CI. loo   mi 
paving. 
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Hunts  C.C.— Road  improvements  are  to  be  carried 
out  at  a  cost  of  £5,920. 

Lambeth  B.C.— The  borough  engineer,  Mr.  H.  C.  J. 
Edwards,  assoc.m.inst.c.e.,  has  prepared  a  scheme 
for  repaving  works  throughout  the  borough,  estimated 
to  cost  £27,000.  Towards  this  sum  the  Road  Board 
have  promised  to  contribute  £10,000.  The  council 
applied  to  the  London  County  Council  for  permission 
to  borrow  the  remaining  £17.000  for  five  years.  They 
also  required  sanction  for  the  borrowing  of  £14,600 
for  paying  roads  for  the  first  time  in  place  of  mac- 
adam. The  county  council  have  replied  granting  the 
necessary  sanction,  and  at  the  same  time  stating  they 
viewed  with  some  concern  the  large  increase  in  the 
debt  of  the  borough  council,  and  hoped  they  would 
make  every  endeavour  to  restrict  the  borrowing  of 
money  for  paving  in  future  to  the  smallest  possible 
amount,  and  would  not  seek  to  borrow  any  further 
sum  for  repairing  works. 

Launceston  T.C. — The  county  surveyor,  Mr.  E.  A. 
Rrookes,  has  expressed  approval  of  the  scheme  pre- 
pared by  the  borough  surveyor,  Mr.  A.  W.  Grace,  for 
the  proposed  improvement  of  the  Exeter  road  near 
Bamham,  and  has  promised  to  support  an  applica- 
tion to  the  Road  Board  for  a  grant  of  £300  in  aid 
of  the  cost  of  the  scheme. 

Littleborough  (Lanes)  U.D.C.— Paving  work  with 
granite  setts  is  to  be  carried  out  at  a  cost  of  £9,602. 

Marylebone  B.C. — The  tender  of  Messrs.  Constable, 
Hart  Ac  Co..  Limited,  has  been  accepted  for  tar-mac- 
adam works  in  sixteen  streets,  maintenance  to  be  free 
For  Hie  first  two  years,  and  for  the  five  years  thereafter 
it  prices  varying  from  fid.  to  8d.  per  super,  yard.  The 
price-  varied  from  4s.  lid.  to  5s.  3d.  per  yard. 

Norwich     T.C. — The    council    have    agreed    to    the 
purchase   of    plots   of   land    in   Norfolk-street,   Union- 
Eaton-streel   and  Westwick-street  for  road  im- 
provements. 
Nuneaton    T.C. — The    Highways    Committee    recom 

nd  the  adoption  of  the  following  resolution:    "Tins 

council  i-  of  opinion  that,  having  regard  to  the  heavy 
and  growing  cost  of  maintenance  and  upkeep  of  high- 
3i  consequent  upon  the  ever-increasing  use  thereof 
ior  purposes  of  through  traffic  of  motor  cars  and  heavy 
and  light  locomotives,  it  is  imperative  that  a.  larger 
and  more  adequate  contribution  shall  lie  made  from 
the  Imperial  Exchequer  towards  the  cost  of  this 
■  i]  service." 

Southampton  T.C— The  borough  surveyor.  Mr.  J.  A. 
Crowther,  has  received  instructions  to  prepare  an 
amended  estimate  of  the  cost  of  laying  slab  and  tar 
footpaths  in  certain  roads. 

Totnes  T.C— The  mayor,  Mr.  F..  Windeatt,  at  the 
council  meeting  on  Tuesday,  Mated  that  the  greater 
pari  of  tin-  increase  in  road  maintenance  was  due  to 
the  rural  district  road^.  The  county  estimate  for  the 
urban  road-  was  about  the  same  as  last  year,  wherea 
the  rural  roads  cost  between  £14,00.0  and  £15,000  extra 
in  addition  to  the  remaking  of  certain  roads  under  a 
grant  Fr the  Road  Board.  The  rural  district  coun- 
cil- •"civ  those  in  default,  and,  really,  the  people  who 
complainii  hose  who  were  not  carrying 

..iii  their  dutie    properly.  He  contended  that  the  whole 

of   the    c -Imuld    lie    in   the    hands  of   the 

ty   council,   and    would    further  suggest  that   there 

should   be  three  clae  es  of  roads   in   the  county — the 

main  roads  supported  by  the  Koad  Board,  nil. an  roads 
to  l.c  controlled  by  the  county  council,  ami  district 
roads    by  '    council,-.,    who   would    find    then. 

a-  much  a-  they  could  mana 

Wandsworth  B.C.-  Sanction  lias  been  given  by  the 
London  Count;    (  ouncil  to  the  borrowing  by  the.  coun- 

I  a   - r i tti  not  exceeding  uto, Foi    wood   paving. 

The   total   cost  of  the   work   will   be    £26,502,   toward 
which  the  Road  Board  are  making  a  grant  of  £10,000, 
and  lending  £15,000,  repayable  within  five  years,  free 
oi  int. 

Weardale  R.D.C  The  question  of  constructing  a 
new  road  I  main  road  at   Bradley  to  Thornley 

is  under  consideration. 

Whitley  and  Monkseaton  U.D.C  Hill  Heads-road 
from  the  council  yard  to  the  bridge  is  to  be  relaid 
with  Durax  at  a  cost  of  68,  tOO. 

Worcestershire  CC  -Among  the  special  works  on 
county  main   roads  which   have  been  sanctioned   Hi. 

council   have   agreed  to  the;   laying  of  tar-macadam  on 
BCtiorj  o!   the   Stourbridge  and   Kidderminster   main 


road  at  Norton,  in  the  Stourbridge  Urban  District, 
at  a  cost  of  £500,  towards  which  they  have  offered  to 
contribute  £115,  provided  the  existing  foundations 
meet  with  the  county  road  surveyor's  approval. 

SEWERAGE  AND  8EWACE  DISPOSAL. 

Edinburgh  T.C. — A  scheme  for  the  disposal  of  the 
sewage  of  Portobello  has  been  prepared.  It  is  pro- 
posed to  construct  a  large  new  sewer,  so  that  sewage 
will  be  conveyed  westward  and.  discharged  into  the 
Pow  Burn  outfall  sewer  at  Seafield.  That  outfall 
discharges  so  far  out  into  the  Forth  that  it  is  antici- 
pated the  beach  at  Portobello  will  escape  pollution. 
The  probable  cost  of  the  scheme  is  £15,400,  and  the 
length  of  the  new  sewer  will  be  fully  2,000  yds. 

Emsworth  R.D.C — Plans  have  been  adopted  for 
sewage  disposal  works  for  South  Kirby,  South  Elm- 
sail,   and   North   Elmsall,  to  cost  £5,630. 

Erpingham  R.D.C— The  Holt  sewage  farm  is  to  be 
extended  at  a  cost  of  £205. 

Golcar  U.D.C. — The  question  of  constructing  two 
sewage  tanks  at  a  cost  of  £250  is  under  consideration. 

Peterborough  R.D.C. — The  surveyor,  Mr.  G.  A. 
Penwill,  has  prepared  the  plan,  specification,  and 
quantities  for  the  relaying  of  a  portion  of  the  main 
drainage  of  the  village  of  Eye.  at  an  estimated  cost 
of   £525. 

Redditch  U.D.C. — Land  for  sewage  disposal  works 
is  to  be  purchased  for  £1,034. 

Stoke-on-Trent  T.C. — A  proposal  has  been  made  for 
the  provision  of  a  new  sewage  disposal  scheme  for 
Stoke,  at  an  ultimate  cost  of  between  £70,000  and 
£80,000. 

Wycombe  R.D.C. — The  question  is  under  considera- 
tion of  providing  two  revolving  percolating  filters  at 
the  sewage  farm. 

WATER,  CAS,  AND  ELECTRICITY. 

Atherstone  R.D.C — The  trial-boring  at  AVarton  has 

been  completed,  and  a  fortnight's  continuous  pump- 
ing test  has  proved  the  yield  to  be  at  least  240,000 
gallons  per  day,  without  any  lowering  of  the  water- 
level.  The  site  for  this  boring,  which  is  in  the  as 
yet  untapped  local  Bunter  rocks,  was  selected  and 
recommended  by  Dr.  II.  Lapworth,  m.inst.c.e.,  West- 
minster, and  the  work  has  been  carried  out  in 
(.onsultation  with  him  by  the  council's  engineer,  Mr. 
H.  •!-  Coleby.  The  yield  of  the  boring  was  antici- 
pated to  be  between  150,000  and  200,000  gallons  per 
day,  and  the  result  of  the  pumping  test,  therefore. 
has  more  than  satisfied  the  expectations.  The  con- 
tractors were  the  New  England  Boring  Company. 
Peterborough.  A  scheme  for  utilising  this  source  in 
meeting  the  shortage  of  water  in  the  district  will 
proocbly  be  drawn   up  at   an  early  date. 

Birmingham    T.C. — The  Electric  Supply  Coi ittce 

recommend  the  provision  of  cooling  towers  for  the 
electricity  department,  at  an  estimated  cost  "i  £6,300. 

Bridlington  T.C— The  nett.  profit  of  the  electricity 
undertaking  last  year  was  CI, 324. 

Coventry  T.C. — The  water  undertaking  earned  last 
year  a  profit  of  £6,863. 

Fulham  B.C. — The  surplus  on  last  year's  working 
of  the  electricity  undertaking  was  £4,665. 

Loughborough    T.C. — The    General    Purposes    Com 

inittee  have  passed  a  scheme  for  the  extension  of  the 
electricity  works,  and  for  the  extension  of  the  mains, 
involving  a  sum  of  CI  I. mill  for  the  works  ami  £3,000 
for   the   mains. 

Oldham  T.C. — A  profit  of  l'(i, 403  was  earned  last 
year  by  the  water  undertaking,  compared  with  t:9,74.'i 
mi  the  previous  year,  the  difference  being  accounted 
lor   by   the  cost  of  extra,  works  and   repairs. 

Petersfield    R.D.C. — The    council    have    accepted    a 

scheme  prepared  by  Messrs.  Taylor  &  Wallin.  of 
Newcastle,  for  supplying  the  parish  of  Bramshott 
with  water.  The  water  is  to  lie  obtained  from  a 
.l.cp  well  and  boring  in  the  lower  green  sand,  from 
v  hence  it  will  be  pumped  to  a  service  reservoir,  from 
winch  the  distributing  mains  will  be  fed.  The  esti- 
mated C08i  ot  the  works  is  about  E7.000.  This  is  the 
third  scheme  tin..  Petersfield  Council  have  entrusted 
to   Messrs.    Taylor  A    Wallin. 

Sudbury  T.C. — Mr.  Percy  Griffith  lias  received 
instructions  to  prepare  specifications  and  obtain 
tenders   for  a    new    pumping  plant  at   the   waterworks. 
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MISCELLANEOUS. 

Birmingham   T.C.— The  Tramways  Committee  have 

prepared  a  scheme  of  new  tramways,  the  construc- 
tion of  which,  while  not  making  a  connection  between 
all  the  routes,  would  link  up  mosl  of  them,  and  provide 
for  a  considerable  amount  of  cross-city  traffic.  The 
total  estimated  cost  of  the  scheme,  including  rolling 
stock,  is   £245,709. 

Coventry    T.C.— The  profit    of   the  tramwaj    under 

taking  last  year  was  £1,1  13. 

Kingston  (Surrey)  T.C.— Tenders  have  been  accepted 
for  bricks  from  the  Sussex  Brick  Company.  Limited; 
lime  and  cement  from  George  Bristow,  Limited; 
drain  pipes,  &c,  from  Doulton  &  Co.,  Limited;  and 
scavengers'  brooms  from  Bird  &  Co.  and  J.  Jonas. 
Fur  880yds.  of  ]  sq.  in,  low-tension  cable  al  £198, 
;i.m\  440  yds.  of  ,76-in.  low-tension  cable  al  £47  LOs., 
the  tender  of  the  Craig  Park  Electric  Gable  Com- 
pany  has   been   accepted. 


PERSONAL. 


Mr.  N.  Wilson,  burgh  surveyor  of  Langholm,  died. 
we  regret  to  state,  last  week. 

Mr.  C.  R.  Fortune,  city  surveyor  of  Bath,  who  is 
still  at  Weston-super-Mare,  is  slowly  improving. 

Mr.  J.  C.  Walker,  surveyor  to  the  Hunstanton 
Urban  District  Council,  is,  we  regret  to  state,  indis- 
posed. 

Mr.  A.  L.  1'arker,  surveyor  to  the  Oakham  Lilian 
District  Council,  has  had  his  salary  increased  £20 
a  year. 

Mr.  John  H.  Brett,  county  surveyor  of  Antrim, 
has  sent  in  his  resignation,  to  dale  from  November 
16th  next. 

Mr.  A.  J.  Merrilees,  burgh  surveyor  of  Denny,  Las 

been  appointed  burgh  surveyor  of  North    Berwick,  al 
a  salary  of  £150  a  year. 

Mr.  J.  E.  Hargreaves,  surveyor  to  the  Farnborough 

Urban    District    Council,    has    been     granted     an     in- 
creased salary  of  £50  a  year. 

Mr.  W.  E.  Coles,  surveyor  of  highways  I"  the  Strat- 
ford-on-Avon  Rural  District  Council,  has  been  granted 
an  increase  of  salary  of  £25  per  annum. 

Mr.  J.  P.  Mead,  deputy  surveyor  of  St.  Helens,  has 
been  apointed  borough  engineer  of  [pswich,  at  a  salary 
starting  at  £350,  and  rising  to  £500  a  year. 

Mr.  George  Nicol,  Inverurie,  has  been  appointed 
district  road  surveyor  by  the  Garioch  District  Com- 
mittee of  the  Aberdeenshire  County  Council. 

Mr.  W.  Howard-Smith,  m.inst.g.e.,  of  Westminster 

and  High  Wycombe,  is,  we  regret  to  learn,  suffering 
from  a  painful  ailment  which  promises  to  confine  him 

to  bed  for  some  days. 

Mr.  Robert  Grant,  road  surveyor  of  the  western  dis- 
trict under  the  Kirkcudbrightshire  County  Council, 
has  been  appointed  county  road  surveyor  to  the  Suther- 
landshire  County  Council. 

Mr.  Reginald  Blonifield,  a.e.a.,  was  on  Monday 
night,  at  a  meeting  of  the  Royal  Institute  of  British 
Architects,  presented  by  Lord  Plymouth  with  the 
Royal  gold  medal  which  is  annually  bestowed  by 
the  Sovereign,  on  the  advice  of  the  institute,  for  the 
best  efforts  in  the  promotion  of  architecture. 

Mr.  W.  B.  Madin,  engineer  and  surveyor  to  the 
Rushden  Urban  District  Council,  in  consideration  of 
the  extra  work  involved  in  connection  with  the  new 
sewage  disposal  works  and  housing  scheme,  has  been 
voted  unanimously  a  special  increase  of  salary  of  £75 
per  annum  for  two  years,  and  a  permanent  increase 
thereafter  of  £20  per  annum. 

Mr.  Percy  Taylor,  surveyor  to  the  Hampton  Wick 
Urban  District  Council,  is  to  be  congratulated  on  a 
narrow  escape  from  what  might  have  been  a  serious 
accident.  On  Friday  he  was  cycling  in  his  district, 
and  suddenly  realised  that  a  runaway  horse,  draw- 
ing a  vehicle,  was  within  a  few  yards  of  him.  With 
quick  decision  he  turned  his  machine  on  to  the  foot- 
path. Curiously  enough,  the  horse  bolted  from 
Hampton  Court,  and— although  only  stopped  at 
Kingston  by  the  cart  becoming  locked  between  a 
wall  and  a  tram  pole— was  neither  injured  itself  nor 
inflicted  injury. 


Mr.  F.  Wallis  Stoddart  has  transferred  all  rights  in 
the  manufacture  and  sale  of  his  patent  sewage  dis- 
tributor to  Mr.  Charles  Walker,  of  Denmark-avenue, 
Bristol,  to  whom  all  enquiries  for  this  apparatus 
should  be  addressed.  Mr.  Walker  has  been  associated 
with  Mr.  Stoddart  in  this  business  since  its  com- 
mencement, has  superintended  the  erection  of  many 
(liters  fitted  with  the  distributor,  and  controls  works 
of  which  such  filters  form  part,  so  that  he  is  inti- 
mately acquainted  with  all  practical  details.  Mr. 
Stoddart  retains  no  financial  interest  in  the  business, 
but  reverts  to  his  original  practice  as  consultant  on 
matins  of  sewage  disposal  and  water  supply. 

Mr.  James  Hembrow,  a  member  of  the  Chelmsford 
borough  engineer's  department,  who  has  been  ap- 
pointed town  planning  assistant  at  Edmonton,  has 
been  presented  by  his  colleagues  with  a  travelling 
bag  and  a  case  of  pipes.  The  presentation  was  made 
by  the  borough  engineer.  Mr.  Percival  T.  Harrison, 
who  spoke  of  the  very  efficient  and  enthusiastic  ser- 
vices rendered  by  Mr.  Hembrow,  and  the  personal 
regret  he  experienced  at  his  departure.  Mr.  Hembrow 
was  very  popular  among  his  colleagues,  and  would 
carry  with  him  their  heartiest  wishes  for  his  future 
success  and  happiness.  Other  members  of  the  staff 
also  spoke  of  the  good  comradeship  which  existed 
between  them  and  Mr.  Hembrow.  Mr.  Hembrow  has 
been  connected  with  the  borough  engineer's  staff  for 
nearly   five  years. 


London  Fire  Brigade. —The  cost  of  upkeep  of  the 
London   Lire  Brigade  amounts  to  £300,000  a  year. 

Fluxphalte  and  Mexphalte — The  merits  of  these 
productions  of  the  Anglo-Mexican  Petroleum  Pro- 
ducts Company,  Limited,  Finsbury-court,  Finsbury- 
pavement,  E.C.,  are  shortly  but  clearly  set  out  in  a. 
booklet,  printed  in  English,  French  and  German, 
which  has  been  issued  during  the  week  in  connection 
with   the   International  Road   Congress. 

Trans-Atlantic  Refuse  Destructors.— Since  the  first 
municipal  refuse  destructor  was  installed  in  1906,  at 
West  mount,  Quebec,  the  number  has  grown  to  twenty- 
seven  in  the  United  States  and  Canada,  including  in 
each  case  three  which  are  "  pending  awards."  In  the 
United  Slates  there  are  seventeen  cities  with  nineteen 
separate  plants  of  115  grates,  and  a  daily  capacity  of 
1,767  tons  ;  in  Canada  ten  cities  with  eleven  separate 
plants  of  thirty-three  grates,  and  a  daily  capacity  of 
570  tons.  Two  of  the  cities  employ  the  surplus  power 
for  pumping  water  for  the  city  supply  or  for  fire  pro- 
tection, one  furnishes  auxiliary  power  for  electric 
lighting,  another  develops  power  for  pumping  sewage. 
In  one  large  industrial  works  the  destructor  boiler  is 
an  auxiliary  to  the  steam  power  plant,  and  in  another 
city  the  destructor  furnishes  steam  for  the  operation 
of  a  reduction  plant.  At  four  of  the  installations 
additional  equipment  is  being  installed  for  utilising 
the  power  from  destructor  boilers  for  pumping  water 
and  municipal  electric  lighting.  In  seven  of  those 
under  construction  and  pending  award  it  is  proposed 
bo  use  the  power  for  several  forms  of  municipal  and 
pn\  ate  service. 

Problems  in  Engineering,  with  Solutions.*— The  Eng- 
lish journal  The  Surveyor  and  Municipal  and 
County  Engineer  carries  on  a  section  devoted  to 
various  questions  which  might  be  put  in  an  examina- 
tion for  the  position  of  municipal  engineer  in  an 
English  town  or  city.  The  questions  are  given  one 
week  and  answers  provided  by  various  correspondents 
given  in  subsequent  issues.  The  volume  noted  above 
is  the  first  one  to  be  made  up  from  these  questions 
and  answers.  As  is  well  known,  the  position  of  muni- 
cipal engineer  in  England  is  one  of  most  varied 
activity,  so  that  the  subject  covered  by  the  questions 
and  answers  extends  through  the  whole  field  of  engi- 
neering. For  example,  the  chapter  headings  are  as 
follows:  Mechanics  and  Hydrostatics;  Strength  and 
Elasticity  of  Materials;  Theory  of  Structures;  Sur- 
veying and  Levelling;  Water  Supply  and  Hydraulics; 
ige;  Sewage  Disposal;  Road  Making  and  Tram- 
ways; Building  Construction  and  Materials ;  Law  and 
Miscellaneous.  While  the  questions  and  most  of  their 
solutions  are  distinctly  British  in  character,  the  wide 
range  of  subjects  and  the  method  of  treatment  make 
the  book  of  some  value  to  American  engineers. 
There  is  a  good  deal  to  be  said  in  favour  of  the  ques- 
tion and  answer  method  of  instruction. — Engineering 
News. 

*  Being  Questions  and  Answers  reprinted  from  the  Assistants'  and 
Students'  Section  of  The  Surveyor  and  Municipal  and  County  Engi- 
neer. First  Series,  1909-10.  Edited  by  Sydney  G.  Turner,  Assoc. *. 
iNST.c.K.    London:  St.  Bride's  Tress,  Limited.    Trice  6s.  nett. 
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FOR    OTHER   ADVERTISEMENTS 

See  End  of  Paper. 

/BOUNTY    BOROUGH    OF    SWANSEA. 

The   Corporation    are    desirous   of    entering    into 
negotiations 

To  Let 

an  that  Valuable  Site  knownas 

Graigola  Wharf,  Swansea, 

having  a  DOCK  FRONTAGE  of  about  300 
FEET,  with  EXTRA  BERTH  at  side,  and  the 
SWANSEA     CANAL    at  the  rear. 

Area  about    2]    acres. 
Admirably  suited  for 
WORKS, 

WAREHOUSES, 

WHARFINGERS, 
IMPORTERS, 

or  the  like. 

For  further  particulars  apply  to — 

ALBERT    D.   JENKINS,  f.s.i., 

Borough  Estate  Agent  and  Valuer, 
Swansea. 


B 


OROUGH     OF     HORNSEY. 

APPOINTMENT   OF  EOAD   FOREMAN. 


H 


EREFORDSHIRE    COUNTY   COUNCIL. 


HIGHER     EDUCATION     COMMITTEE. 


SECONDARY  SCHOOL  FOR  GIRLS,  WIDEMARSH 
STREET,    HEREFORD. 


TO  BUILDERS  AND  CONTRACTORS. 
The  Committee  invite  Tenders  for  the  erection  of  this 
Building.  The  drawings  may  be  seen  and  Bills  of  Quan- 
tities and  Forms  of  Tender  obtained  at  the  County 
Surveyor's  Offices,  Shire  Ball,  Hereford,  on  payment  of 
Two  Guineas,  which  will  be  returned  on  receipt  of  a 
bond-fide  tender. 

Tenders  addressed  to  the  Chairman  of  the  Education 
Committee,  Shire  Hall,  Hereford,  and  marked  "  Girls' 
School,"  are  to  be  delivered  not  later  than  noon  on 
Monday,  July  14th  next.  The  lowest  or  any  Tender  not 
necessarily  accepted. 

The  Contract  to  be  entered  into  will  contain  the 
usual  clause  as  to  the  payment  of  the  standard  rate  of 
wages  current  in  the  district. 

(By  order) 

G.  H.  JACK, 
County  Surveyor  and  Architect. 
The  Shire  Hall,  Hereford, 

June  25th,  1913.  (590) 

VXfEMBLEY  URBAN   DISTRICT   COUNCIL. 
™  TO     ROAD     CONTRACTORS. 

The  above  Council  invite  Tenders  for  the  work  of 
providing  Foundation  and  Subcrust  ready  to  receive  a 
surface  coating  of  "  Quarrite  "  Paving  and  of  Kerbing 
and  providing  surface  Water  Drains  to  the  Watford- 
road  (until  recently  known  as  Pinner  or  Sheepcote  road), 
in  the  Urban  District  of  Wembley,  about  1  mile  5  furlongs 
in  length. 

Plans  may  be  seen  at  the  Office  of  the  Engineer  and 
Surveyor  to  the  Council  (Mr.  Cecil  R.  W.  Chapman), 
Public  Offices,  High-road,  Wembley. 

Copy  of  Specification  and  Quantities  can  be  obtained 
upon  application  at  his  Office. 

Sealed  Tenders,  upon  the  Form  of  Tender  provided,  to 
be  sent  in  to  me  on  or  before  noon  on  Tuesday  the  8fch 
of  July.  1913. 

The  Council  does  not  bind  itself  to  accept  the  lowesl 
or  any  Tender. 

EREDK.  W.  RODD, 

Clerk  to  the  Council. 


The  Town  Council  require  to  engage  a  Road  Foreman 
for  part  of  the  Borough.  The  wages  will  be  £2  5s.  a 
week,  rising  b}'  2s.  Gd.  a  week  for  the  second  year  and  a 
further  2s.  6d.  a  week  for  the  third  year  to  £2  10s.  a 
weelc.  Residence  at  the  Highway  Depot,  with  coal  and 
lighting,  is  provided 

Candidates  must  be  between  30  and  45  years  of  age, 
and  those  with  experience  under  a  Local  Authority  will 
be  preferred. 

Forms  of  application  can  be  obtained  from  Mr.  E.  J. 
Lovegrove,  Borough  Engineer,  to  whom  applications  are 
to  be  forwarded,  accompanied  by  not  more  tnan  three 
recent  testimonials  as  to  character  and  competency, 
not  later  than  Saturday,  the  12th  proximo. 

F.  D.  ASKEY, 
Town  Clerk. 
Town  Clerk's  Office, 
99  Southwood-lane,  Highgate. 

25th  June,  1913.  (592) 


H 


ONG     KONG     GOVERNMENT. 

APPOINTMENT    OF    OVERSEER, 


Second  Class  Overseer  required  by  Hong  Kong 
Government  for  3  years' service,  with  possible  extension. 
Age  about  30.  Unmarried.  Salary  £2oo  to  6230. 
Second-class  passages.  Candidates  must  have  had  con- 
siderable experience  in  the  making  and  maintenance  of 
paved  footways,  ordinary  macadam  and  tar-macadam 
roads,  and  in  concrete  work  as  applied  to  road  channel*, 
&c.  ;  must  he  capable  of  measuring  up  work  and  prepar- 
ing statements  of  same.  Tradesmen  experienced  as 
Road  Overseer  or  Foreman  under  a  Municipal  Engineer 
should  apply  at  once  to  the  Crown  Agents  for  the 
Colonies,  Whitehall-gardens,  London,  S.W.  (593) 

THOROUGH   OF   CHELMSFORD. 
"^  ROAD    FOREMAN. 

The  Town  Council  of  Chelmsford  invite  applications 
from  persons  not  exceeding  40  years  of  age  for  the  posi- 
tion of  Road  Foreman,  at  a  weekly  wage  of  £2,  rising 
(subject  to  satisfactory  service)  by  two  annual  incre- 
ments of  £6  10s.  to  a  maximum  weekly  wage  of  £2  5s. 

Applicants  must  havehad  a  thorough  experience  in  the 
construction  and  maintenanceof  roads  and  be  thoroughly 
competent  to-supervise  labour. 

Application  forms  and  full  particulars  of  the  duties, 
&c,  will  be  supplied  by  the  undersigned  on  receipt  of  a 
stamped  and  addressed  foolscap  envelope. 

Applications,  enclosed  in  sealed  envelopes  endorsed 
"  Road  Foreman,"  and  accompanied  by  copies  of  three 
recent  testimonials,  must  be  delivered  at  my  office  by  not 
later  than  four  o'clock  p.m.  on  Thursday,  10th  July. 

GEORGE  MELVIN, 

Town  Clerk. 
Municipal  Offices, 

Chelmsford. 

2Gth  June,  1913.  (5  4) 

1X/TATLOCK     URBAN    DISTRICT    COUNCIL. 
-LV-L  E1LTERING  MEDIUM. 

Tenders  are  invited  for  supplying  about  5,700  cube 
yards  of  good,  hard,  clean,  and  gauged  Clinker  for 
Bacterial  Percolating  Filters. 

Form  of  Tender,  Specification,  and  other  necessary 
particulars  may  be  obtained  on  application  to  the 
Engineers,  Messrs.  James  Diggle  and  Son,  14,  Victoria- 
street,  Westminster,  S.W.,  and  Hind  Hill-street,  Hey- 
wood,  Lancashire,  on  payment  of  a  deposit  of  Two 
Guineas,  which  will  be  returned  en  the  receipt  of  a 
bond-fide  Tender  and  the  Specification. 

Sealed  Tenders,  addressed  to  R.  Taylor,  Clerk  to  the 
Council,  Council  Offices,  Matlock,  endorsed  "  Pilfering 
Medium,"  to  be  delivered  not  later  than  Saturday, 
July  12th. 

The  Council  do  not  bind  themselves  to  accept  the 
lowest  or  any  Tender. 

(By  order) 

R.  TAVLOK, 
Clerk  to  the  Council. 

Town  Hall,  Matlock. 

June  24th,  1913.  (587) 


Public  Offices,  High-road,  Wembley. 
23rd  June,  1913. 


(589) 


ASSISTANT  (25)  requires  appointment.  3  years' 
articles  ;  3j  years  Assistant,  County  Surveyor's 
Office.  Good  Surveyor,  Leveller,  Draughtsman.  Expe- 
rience in  Schools,  Hospital,  Sewerage,  Roads,  &c.  Use 
theodolite.  Good  testimonials.— Box  1,264,  Office  of 
The  Surveyor,  24  Bride-lane,  Fleet-street,  E.C.     (591) 


J  un  io  27,  1913. 
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The  Wellington  (Salop)  Urban  District. 

By    GEORGE   RILEY,  Engineer  and  Surveyor  to  the  Council. 


Wellington    is   the    centre   of   a    large    agricultural 

district,  and  serves  as  the  market  town  for  it  and 
the  neighbouring  mining  and  manufacturing  dis- 
tricts. The  principal  industries  are  brewing,  malt- 
ing, manufacture  of  furniture,  and  all  kinds  of 
woodwork  and  agricultural  implements.  In  addition, 
several  large  and  well-equipped  boarding  schools 
have  grown  up  and  added  materially  to  its  prosperity. 
In  the  summer  numerous  visitors  pass  through  the 
town  on  their  way  to  spend  a  day  on  the  Wrekin. 
The  town  has  an  area  of  G$4  acres.  The  surface 
levels  vary  a  good  deal,  and  for  the  most  part  drain- 
age gradients  are  satisfactory.  The  subsoil  is  clay 
and  gravel,  overlaying  the  lowers  layers  of  the  new 
red  sandstone.  The  water  supply  is  under  the  con- 
trol of  the  council,  who  have  water  rights  over  some 
of  the  .surrounding  rural  area  besides.  The  sewers 
are  for  the  most  part  modern,  and  the  outfall  is 
about  half  a  mile  from  the  border  of  the  district. 
The  roads  are  under  the  management  of  the  local 
authority,  and  are  constantly  undergoing  improve- 
ment.   There    is    a   good    market   hall,    free    library. 


built  of  local  bricks,  the  interior  being  faced  with 
"vV\G.  bricks.  The  swimming  bath  is  75  ft.  by  22  ft., 
6  ft.  at  the  deep  end,  and  3  ft.  at  the  shallow  end; 
there  are  also  nine  slipper  baths,  foot  baths,  &c. 
The  swimming  bath  is  heated  by  means  of  Matthews' 
steam  heaters;  the  total  cost,  including  main  build- 
ing, heating,  laundry,  caretaker's  house,  &c, 
amounted  to  £3,500. 

PUBLIC    LIBRARY. 

The  public  library  is  in  Walker-street,  and  the 
site  was  presented  to  the  town  by  Mr.  H.  France 
Hayhurst,  while  £500  was  received  from  Mr.  A. 
Carnegie.  The  building  contains  large  reading- 
room,  lending  and  reference  library,  and  the  council 
have  under  consideration  additional  accommodation 
for  ladies.  • 

MARKET    AND     SMITHFIELD. 

The  market  is  a  large  covered  building  belonging  to 
a  private  company,  and  is  well  patronised  by  the 
townspeople  and  persons  from  the  neighbouring  dis- 
tricts.   The  Smithfield  is  one  of  the  finest  in  the  Mid- 


Wellington  Sewage  AVorks  :  Sedimentation  and  Detritus  Tanks. 


public  swimming  baths,  Smithfield,  cottage  hospital, 
recreation  ground  and  sanatorium.  The  rateable 
value  of  the  district  as  on  December  31,  1912,  is 
£3»,205  2s.  6d.,  and  the  assessable  value  £37,682 17s.  9d. 
Outstanding  loans  for  sanitary  purposes  on  the  same 
date  amount  to  £34,938  15s.  9d. 

The  population  at  the  end  of  1912  was  7,905.  The 
infantile  mortality  at  the  end  of  the  year  was  80. 
The  death-rate  for  the  year  was  12'6  per  1,000;  thirty- 
seven  deaths  occurred  in  persons  over  seventy  years 
of  age.  The  town  is  very  healthy,  and  mostly  of  a 
residential  character. 

FIRE   station. 

The  fire  station  is  situate  in  Walker-street,  close 
to  the  council  offices.  The  equipment  consists  of 
one  Merryweather's  Greenwich  gem  double-cylinder 
steam  fire  engine,  capable  of  discharging  250-300 
gallons  per  minute,  one  manual  engine,  hose  cart, 
and  a  Shand  Mason's  40-ft.  curricle  fire  escape. 
public  baths. 

Public  baths  were  erected  three  years  ago,  and  are 

*  Notes  presented  at  a  North-Western  District  meeting  of  the  Insti- 
tutiou  of  Municipal  Engineers  held  at  Wellington,  Salop,  on  Saturday 
last. 


lands,  and  is  well  attended  by  butchers  and  dealers 
from  all  parts  of  the  county,  Birmingham,  Wolver- 
hampton and  Staffordshire. 

cottage  hospital  and  recreation  ground. 
The  Cottage  Hospital  and  recreation  ground  were 
presented  to  the  town  by  Mrs.  Jno.  Crump-Bowring, 
and  were  opened  by  Earl  Powis  on  May  24,  1913.  The 
hospital  has  accommodation  for  eight  beds — four  male 
and  four  female — and  the  building  is  of  local  brick 
rough  casted  and  covered  with  Tucker's  hand-made 
tiles.  It  stands  in  a  beautiful  position,  having  a 
commanding  view  of  the  Wrekin  and  Ercall  Woods. 
The  recreation  ground  adjoins,  and  there  are  tennis 
courts,  bowling  green,  and  2\  acres  of  playing  field. 

pumping  station. 
Owing  to  the  growth  of  the  population  the  water 
supply  was  insufficient  for  the  town  and  district,  so 
the  council  decided,  on  the  recommendation  of  the 
author,  to  put  down  a  12-in.  borehole,  which  went  to 
a  depth  of  246  ft.  from  the  surface.  The  strata  are 
of  a  stiff  marl  and  new  red  sandstone,  and  a  plen- 
tiful supply  of  water  was  obtained.  The  test  pump- 
ing required  by  the  Local  Government  Board  for  four- 
teen days,  twenty-four  hours  per  day,  was  maintained 
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at  the  rate  of  9,000  gallons  per  hour;  when  the  pumps 
ceased  working  at  the  end  of  fourteen  days  the  water 
lose  in  the  borehole  30  ft.  in  five  minutes.  It  was  then 
decided  to  put  down  engine  and  pumps.  The  author 
recommended  the  pumping  of  the  water  from  the  bore- 
hole to  the  reservoir  in  two  lifts  by  means  of  a  36x9 
Ashley  pump  for  lifting  the  water  to  the  surface  into 
a  launder  box.  The  water  is  then  lifted  by  means  of 
a  treble  ram  pump  from  the  launder  box  to  the  reser- 
voir, the  length  being  2,000  yds.  and  the  lift  210ft.; 
both  pumps  are  belt  driven  by  means  of  a  28  b.h.p. 
National  gas  engine.  The  Ashley  pump  was  supplied 
by  Glenfield  &  Kennedy,  Kilmarnock,  the  treble  ram 
pump  by  Joseph  Evans  &  Sons,  Wolverhampton,  the 
whole  of  the  work  being  carried  out  by  James  Clay, 
Limited,   engineers,   Wellington. 

SEWAGE    DISPOSAL    WORKS. 

The  sewage  disposal  works  are  situate  2  miles  Erom 
the  town,  and  were  designed  and  laid  down  by  the 
author  six  years  ago  at  a  cost  of  £6,000.     The  sewage 


Denby  Dale.  The  filtered  effluent  is  then  discharged 
into  humus  tanks,  75  ft.  by  15  ft.  by  3  ft.  deep,  and 
after  leaving  these  tanks  is  discharged  on  to  the  land 
before  entering  the  stream.  It  is  necessary  at  all 
times  to  produce  a  good  effluent,  as  in  summer  the 
effluent  from  the  works  is  the  only  water  that  enters 
the  stream,  and  is  used  for  the  watering  of  cattle  on 
the  land  adjoining. 

WEEKIN    RESERVOIR. 

There  are  two  impounding  reservoirs  at  the 
Wrekin,  with  a  holding  capacity  of  19,000,000  gal- 
lons, the  water  being  filtered  through  three  gravity 
filters  at  the  rate  of  350  gallons  per  square  yard  per 
twenty-four  hours.  The  filters  are  composed  of  2  ft. 
of  graded  gravel,  varying  in  size  from  2\  in.  to  Jin., 
the  media  resting  on  a  bed  of  concrete  6  in.  thick; 
the  underdrainage  is  by  means  of  Naylor's  bacteria 
floor  tiles.  On  the  top  of  the  gravel  is  2  ft.  6  in.  of 
Leighton  Buzzard  and  local  sand.  The  water  after 
leaving  the  filters  is  discharged  into  a  covered  service 
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enters  the  works  by  means  of  an  18-in.  cast-iron  pipe. 
The  maximum  dry-weather  flow  is  200,000  gallons. 
The  works  consist  of  two  detritus  tanks,  30  ft.  by  18  ft. 
by  8  ft.,  and  three  sedimentation  tanks  having  a  hold- 
ing capacity  of  87,500  gallons  each.  One  detritus  tank 
and  two  sedimentation  tanks  work  together,  the  others 


Wellington   Sewage   Works:   Ashley   Pump 
and  Frith  Ram  Pump. 

acting  as  stand-by  tanks.     The  sewage,  after  passing 
through  the  tank.-,  i-  discharged  on  to  a  filter  bed, 
150ft.   by    L35ft.   by  8ft.  deep,  by  means  of  .1 
Lttwood's  fixed  -pi  ing  with  5J-ft.  head.    The 

filtering  medium  i  blast  slag  broken  to  2',-in. 

ting  on   a  G-in.   bed  of  concrete;    the  floor 
i.-.  covered  with  bacteria  tiles  from  Naylor  Brothers, 


reservoir  of  brick,  with  a  holding  capacity  of  175,000 
gallons.  The  analysis  of  the  water  from  time  to 
time  shows  a  high  rate  of  purification. 
streets. 
Most  of  the  footpaths  are  laid  with  Croft  Adamant 
kerbs,  flags,  and  channels,  work  amounting  to 
£10,000  having  been  carried  out  by  this  firm  during 
the  last  ten  years.  All  the  streets  in  the  urban  area 
are  tar  painted  each  year  (the  total  area  approximates 
100,000  yds.),  crude  tar  from  the  local  gasworks  being 
used  for  the  purpose.  The  tar  is  collected  and  stored 
during  the  winter  months  in  seven  brick-built  vats, 
holding  100  tons,  and  is  heated  by  live  steam  from 
the  public  baths  boiler  being  blown  into  it.  The 
area  covered  on  an  average  is  6  super,  yds.  per 
gallon,  and  the  cost  of  tar,  sand,  and  labour  works 
out  at  less  than  Id.  per  square  yard  of  surface 
covered;  the  results  obtained  are  considered  highly 
satisfactory.  All  the  streets  are  lighted  with  incan- 
descent lamps,  and  the  town  is  considered,  as  fat- 
as  lighting  is  concerned,  second  to  none  in  the 
county. 

gas  supply. 
The  Wellington  (Salop)  Gas  Company  was  formed 
in  1851  as  the  Wellington  Coal  and  Gas  Light  Com- 
pany, with  powers  to  supply  gas  to  Wellington,  Oaken- 
gates  and  Ketley,  or  any  other  place  not  exceeding 
5  miles  from  Wellington  ;  but  in  an  Order  of  1872  these 
were  restricted  to  a  radius  of  2  miles  from 
the  parish  church  of  Wellington  with  certain  reser- 
vations. The  title  was  changed  in  1903  to  the  Welling- 
ton (Salop)  Gas  Company,  with  the  same  area  of 
supply  but  with  full  statutory  powers,  and  the  usual 
"sliding  scale"  whereby  with  a  standard  price  of 
3s.  9d.  per  1,000  cub.  ft.  and  a  dividend  of  5  per  cent, 
the  latter  is  augmented  by  2s.  6d.  per  cent  for  every 
Id.  reduction  in  price  per  1,000  ft.    The  selling  price 
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is  now  .'is.  per  1,000  ft.,  with  a  special  rate  of  "is.  (id. 

Eoi  king  and  heating,  and  2s.  to  2s.  3d.  for  engines. 

The  total  capital  of  the  company  (including  £15,660 
added  on  conversion  in  190o)  is  £47,600.  The  works 
are  capable  of  supplying  75,000,000 ft.  of  gas  per 
annum,  and  the  present  output  is  57,500,000ft.  Re- 
generator settings  on  the  Winstanley  principle  are 
employed  in  manufacturing  the  pas,  and  the  works 
are  well  equipped  with  modern  purifying,  washing 
and  scrubbing  plant.  There  is  also  a  " RadcLiffe " 
plant  installed  alongside  the  sulphate  house  for  the 
purification  of  the  ammoniacal  liquor  effluent  before 
it  enters  the  sewer. 

WELLINGTON    COLLEGE. 

The  town  of  Wellington  is  noted  for  its  educational 
facilities,  and  prominent  among  the  scholastic  estab- 
lishments is  the  college,  which  ranks  among  the  best 
of  the  colleges  in  the  Midland  Counties.  The  college 
premises  extend  over  a  large  area,  with  hoarding 
houses,  extensive  playing  fields,  golf  links,  swimming 
baths,  gymnasium,  lecture  hall,  an  up-to-date  rifle 
range  for  the  accommodation  of  the  Officers  Training 
Corps,  which  is  now  one  of  the  most  efficient  among 
the  corps  connected  with  the  public  schools  and  col- 
li  s   of    the   country,   and    other    attractions   whi^h 
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combine  to  make  Wellington  College  exceedingly 
popular  with  parents  who  desire  efficient  education 
amid  most  healthful  surroundings.  The  principal  of 
the  college  is  Mr.  J.  Bayley,  who  has  been  one  of 
the  first  elected  members  of  the  county  council,  and 
is  a  member  of  the  Shropshire  Education  Committee. 
His  assistance  and  advice  on  this  body  are  much 
valued  by  those  with  whom  he  is  associated.  Mr. 
Bayley  has  also  occupied  a  prominent  position  among 
the  Association  of  Secondary  School  Masters  of  the 
country. 

THE   WREKIN. 

The  famous  Wrekin,  about  H  miles  from  the  centre 
of  the  town,  is  regarded  as  the  "mountain  glory  of 
Shropshire."  From  the  summit,  about  1,300  ft.  above 
sea  level,  on  a  clear  day  it  is  possible  to  view  over 
nineteen  counties.  The  geology  of  the  Wrekin  is  ex- 
tremely interesting,  and  the  famous  hill  is  regarded  by 
residents  in  Shropshire  as  the  centre  towards  which 
the  best  wishes  and  affections  of  the  heart  converge  in 
that  well-known  convivial  sentiment  used  at  all  social 
gatherings,  and  never  out  of  place,  in  the  opinion  of 
Salopians,  "All  friends  round  the  Wrekin." 

COALBROOKDALE    AND    IRON-BRIDGE. 

These  are  situated  about  6  miles  from  Wellington, 
and  are  well  worthy  of  a  visit.  Crossing  the  river 
Severn  at  Iron-Bridge  is  the  first  iron  bridge  made 
in  England.  It  was  constructed  at  the  famous  Coal- 
brookdale  Ironworks,  and  the  Act  of  Parliament 
which  compels  the  reigning  monarch  to  pay  a  toll 
when  crossing  the  bridge    has  never  been  repealed. 


Town  Planning  for  Harrow.— Harrow  District  Council 
have- given  notice  of  their  intention  to  apply  to  the 
Local  Government  Board  for  leave  to  prepare  a  scheme 
of  town  planning  for  their  district  and  parts  of  the 
adjoining  parishes  in  the  Uxbridge  Rural  and  Hendon 
Rural  areas. 


SOME  REGENT  PUBLICATIONS.* 


The  New  English  System  oe  Money.  Weights  dND 
Measures,  and  of  Arithmetic.  By  Engineer 
Rear -Admiral  Elbrow,  r.n.  Price  Is.  nett. 
London:  P.  S.  King  &  Son. 
The  author  of  this  very  ingenious  little  hook  con- 
siders not  only  that  the  present  system  of  money, 
weights  and  measures  in  vogue  in  this  country  is  in- 
convenient and  illogical,  hut  he  makes  a  similar  com- 
plaint with  regard  to  the  metric  system.  He  has 
therefore  compiled  an  entirely  new  system — the 
duodenal— which  he  claims  to  be  adaptable  for  all 
peoples  and  serviceable  for  all  purposes.  lb'  is  a 
pioneer  reformer,  and  we  are  afraid  that  it  will  be 
many  years  before  the  rising  generation  are  taught 
such  numbers  as  "  tyteen,"  "  linty  lin,"  &c.  While 
admiring  the  industry  and  ingenuity  of  the  author, 
therefore,  we  can  only  recommend  his  book  as  a  very 
interesting  mathematical  curiosity,  which  it  has 
afforded  us  no  little  pleasure  (and  sonic  amusement) 
to  investigate. 

Earthwork  Haul  and  Overhaul.  By  J.  C.  L.  Fish. 
Price  (3s.  6d.  nett.  London:  Chapman  &  Hall, 
Limited. 
In  this  work  the  author  deals  with  all  problems 
affecting  estimating  for  works  involving  the  haulage 
of  large  masses  of  material,  and  the  most  economical 
methods  of  carrying  out  such  works.  It  is  evident 
that  if  works  of  this  character  are  undertaken  with- 
out a  very  clear  idea  of  the  most  advantageous  dis- 
tribution of  the  removed  material,  much  time,  labour 
and  money  will  inevitably  be  wasted.  The  whole 
matter  is  here  put  upon  a  purely  scientific  basis,  and 
the  reader  is  able  to  follow  quite  easily  the  proi 
described,  owing  to  the  fact  that  the  author  has  made 
free  use  of  their  application  to  actual  problems  by 
«ray  of  illustration.  Mr.  Fisher's  work  should  prove 
ol  H  value  to  students  of  civil  engineering  and  to 
thosse  engineers  and  contractors  who  may  have  to 
deal  with  the  removal  of  large  quantities  of  earth. 


ELECTRICITY   AND   GAS. 


MUNICIPAL   ELECTRICAL  ASSOCIATION   PRESIDENT'S 
SUGGESTION. 

In  his  presidential  address  at  the  annual  convention 
of  the  Municipal  Electrical  Association  Mr.  C.  E.  C. 
Shawfield,  formerly  chief  electrical  engineer  to  the 
Corporation  of  Wolverhampton,  remarked  that  up  to 
the  present  the  history  of  electricity  supply  in  this 
country  had  lieen  one  of  constant  warfare  against  gas 
competition  for  lighting,  heating  and  motive  power, 
and  it  might  now  be  safely  affirmed  that  electricity 
had  won  for  itself  an  assured  and  unassailable  posi- 
tion as  regards  public  and  private  lighting  and  for 
motive  power  purposes,  while  it  was  making  a  strong 
attack  upon  the  hitherto  impregnable  position  ol  heat- 
ing and  cooking. 

Hitherto  the  competition  between  electricity  and 
gas  had  been  beneficial  both  to  the  competitors  and 
to  their  consumers,  but  he  had  thought  that  the  time 
might  arrive  when  it  might  be  to  the  interest-  of  both 
parties,  and  of  the  community  generally,  for  compe- 
tition to  be  replaced  by  co-operation,  the  suppliers  of 
gas  devoting  their  energies  to  the  economical  produc- 
tion of  non-illuminating  producer  gas,  which  could 
he  used  by  the  suppliers  of  electricity  for  the  produc- 
tion of  electrical  energy.  If  such  an  arrangement 
were  possible  it  would  assist  in  the  husbanding  of 
the  coal  resources,  and  would  bring  a  little  nearer 
that  flat  rate  of  something  less  than  M.  per  unit,  which 
at  present  seemed  rather  a  Utopian  vision. 


SEA-COAST  EROSION.— For  a  very  complete  and  in- 
expensive library  on  the  cause,  prevention  and  repair 
of  coast  erosion  the  following  three  works  are  recom- 
mended: "Coast  Erosion  and  Foreshore  Protection," 
by  John  S.  Owens,  M.D.,  Assoc. M. Inst. C.E.,  F.R.C.S., 
and  Gerald  0.  Case  (price  7s.  6d.,  post  free  7s.  10d.), 
with  numerous  illustrations  and  diagrams;  "Sea- 
Coast  Erosion  and  Remedial  Works,"  by  R.  C.  Allanson- 
Winn,  M.Inst. C.E.I,  (price  1s.,  post  free  1s.  1d.);  and 
"  Erosion  of  the  Coast  and  its  Prevention,"  by  F.  W.  S. 
Stanton,  Assoc. M. Inst. C.E.,  F.S.I,  (price  3s.,  post  free 
3s.  2d.),  with  numerous  maps  and  other  illustrations. 
The  publishers  are  the  St.  Bride's  Press,  Limited, 
24  Bride-lane,  Fleet-street,  London,  E.C. 

*  Any  of  the  publications  reviewed,  or  referred  to  as 
received,  will  be  forwarded  by  the  St.  Bride's  Press,  Limited, 
on  receipt  of   published  price. 
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Expeditious  Methods  in  Trench  Work. 


By  H.  C.  H.  SHENTON". 


Although  an  enormous  amount  of  trench  work  is 
done  in  this  country  in  connection  with  sewers. 
water  mains,  gas  pipes,  electric  cables,  and  so  forth, 
it  does  not  seem  that  we  are  very  ready  to  avail 
ourselves  of  the  labour-saving  appliances  which  are 
m  common  use  in  America. 

Numerous  machines  and  devices  have  been  de- 
veloped for  trench  work,  and  these  include  mechani- 
cal excavators,  rillers,  rammers,  and  pipe-laying 
appliances.  If  the  use  of  these  machines  enables 
the  American  contractor  to  save  labour,  time  and 
money,  there  ds  surely  every  reason  to  suppose  that 
those  English  contractors  who  are  sufficiently  ob- 
servant to  be  ahead  of  their  fellows  will  reap  a 
great  advantage  by  a  change  of  methods  in  this 
country.  A  study  of  the  American  machines  is 
therefore  to  be  desired. 

One  has  only  to  open  the  current  numbers  of  the 
American  engineering  papers  dn  order  to  see  how 
extensively  the  mechanical  trench-making  machines 
.are  being  used.  It  is  to  be  gathered  that  on  large 
(contracts,  under  certain  conditions,  those  contractors 
who  do  not  possess  mechanical  excavators  are  unable 
to  compete  successfully  with  those  who  are  better 
•equipped.  It  ds  by  no  means  surprising  that  this 
should  be  so.  For  ordinary  small  trenches  from 
28  in.  to  78  in.  in  width,  and  of  any  depth  up  to  20  ft.. 
one  excavating  machine  will  do  the  work  of  from 
fifty  to  one  hundred  men  in  any  kind  of  soil.  Exca- 
vators of  the  dredger  and  steam  shovel  types  are  well 
known  for  larger  work  in  this  country,  and  the 
application  of  the  same  type  of  machine  to  the 
-smaller  work  of  trench  digging  has,  without  doubt, 
proved  to  be  satisfactory. 

It  is,  however,  to  the  trench  filler  and  to  the  mechani- 
cal rammer  that  the  English  contractor  will  do  well 
to  turn  his  immediate  attention,  for  in  these  cases 
we  have  machines  of  such  simplicity,  cheapness, 
and  obvious  usefulness  that  there  can  be  no  great 
difficulty  or  expense  involved  in  giving  them  a  trial. 
As  municipal  engineers  and  contractors  know  to  their 
cost,  it  is  one  of  the  most  difficult  things  in  the  world 
to  ensure  that  trenches  are  properly  filled  and 
rammed,  and  much  money  is  wasted  in  remaking 
the  surfaces  of  roads  over  trenches  which  continue 
to  settle.  Contractors  frequently  lose  money  simply 
because  it  is  practically  impossible  to  .ram  the  mate- 
rial propeily  in  the  trenches  by  hand.  The  trenches 
having  been  filled  and  rammed,  and  the  surplus 
material  carted  away,  the  surfaces  are  then  metalled, 
and  in  due  course  the  road  sinks  in  places  along  the 
Imc  of  the  trench.  This  results  in  considerable 
trouble,  for  in  the  case  of  a  good  road  with  a  granite 
surface  the  contractor  will  have  to  fill  up  the  hollows 
with  granite  and  to  use  a  steam  roller,  and,  more- 
over, to  keep  on  doing  so  at  frequent  and  incon- 
venient intervals,  probably  for  months.  If  the  road 
surface  is  paved  the  difficulty  may  be  even  greater. 
In   addition  to  this  there  is  risk,  one  might  almost 

'  certainty,  of  claims  for  injury  or  damage  done 
whenever  any  considerable  hollow  occurs  along  a 
trench  line  which  is  not  promptly  discovered  and 
attended  to.  Thus  the  need  for  better  ramming  is 
very  great,  and  it  is  surprising  that  the  mechanical 
rammer  has  been  so  long  in  making  its  appearance, 
seeing  that  any  simple  machine  used  for  the  pur- 
.",,],)  consolidate  the  earth-filling  more  evenly 
and  regularly  than  could  be  done  by  hand,  and  would 
exert  the  same  uniform  pressure  at  every  point, 
which  pressure  could  be  arranged  with  the  right 
degree  of  intensity;  moreover,  it  would  enable  the 
work  to  he  done  more  rapidly. 

Engineering  News,  of  New  York,  in  a  recent  issue 
described  works  on  which  a  mechanical  excavator 
was  followed  immediately  by  a  simple  portable  pipe- 
laying  derrick,  by  means  of  which  stoneware  pipes 
were  lowered  into  a  trench  as  soon  as  it  was  made. 
'the  derrick  consisted  of  a  framework  carried  on 
wheels,  which  ran  on  planks  laid  on  each  side  of 
the  trench.  A  drum  worked  by  a  hand  crank  was 
attached  to  the  frame,  and  the  pipes  were  slung  on 
a  special  V-shaped  hook.  The  method  suggests  the 
very  rapid  manner  in  which  trench  work  may  be 
•mpliehed    under    modern    conditions.    The    idea 

of    the    pipe-laving    machine    following    in sdiatelj 

behind  the   mechanical   excavator   suggests   an   enor- 


mous saving  of  timbering,  pumping,  and  incidental 
work  Surely  much  money  and  time  are  lost  owing 
to  the  slow  and  painful  way  in  which  trenches  of 
moderate  depth  are  excavated  with  pick  and  shovel, 
lined  with  timber,  and  allowed  to  fill  with  water 
before  any  pipe-laying  starts.  Trenches  in  moderate 
ground  which  would  stand  unsupported  for  some 
days  cannot  be  trusted  to  stand  open  for  weeks. 
Hence  costly  timbering  is  required.  The  slow  pro- 
gress of  the  navvies  as  compared  with  an  excavating 
machine  alone  makes  much  more  timbering  work 
necessary  than  would  be  ordinarily  required,  while 
the  immediate  excavation  of  the  trench  to  its  proper 
and  exact  level  must  enable  the  pipe-layer  to  start 
work  at  once,  and  must  minimise  the  timbering  and 
pumping  required  in  a  very  marked  degree. 

TRENCH    FILLING. 

The  trench-filling  machine  is  the  outcome  of  the 
practice  of  hitching  a  horse  to  a  rope  attached  to  a 
scraper  on  the  opposite  side  of  the  trench.  The 
scraper  being  then  hauled  forward  by  the  horse 
moves  a  regular  quantity  of  earth  to  fall  over  the 
edge  into  the  trench.  The  scraper  is  then  moved 
back  by  hand  and  adjusted  for  the  next  haul.  Thus 
the  spoil  can  be  rapidly  and  evenly  filled  into  the 
trench  ready  for  ramming.  In  the  machine  scraper 
the  work  of  the  horse  is  performed  by  a  light  hoisting 
engine.  A  10-horse  power  engine  and  boiler  can  be 
mounted  on  a  frame  carried  by  small  flanged  wheels 
on  a  short  piece  of  portable  track  of  5  ft.  6  in.  gauge, 
or  the  machine  may  be  mounted  on  traction  wheels 
and  made  self-propelling.  The  scraper  is  a  large 
flat  board  fitted  with  arms  for  the  charm  attachment, 
and  having  a  wheel  at  the  back  for  convenience  in 
running  it  away  after  each  haul.  It  can  be  operated 
by  two  men  with  handles,  by  means  of  which  the 
scraper  is  tilted  back  to  take  its  load,  and  tilted  for- 
ward to  throw  its  material  into  the  trench.  It  is 
stated  in  the  Engineering  News  that  in  ordinary 
trench  work  one  of  these  machines  wtll  do  the  work 
of  fourteen  men,  and  that  it  has  filled  a  trench  200  ft. 
long  by  33  in.  wide  by  12  ft.  deep  in  ten  hours. 

RAMMING    TRENCHES. 

The  machine  rammer  consists  of  a  truck  carried 
on  two  wheels  in  front,  and  supported  by  two  legs 
at  the  back,  and  a  long  frame  pivoted  over  the  truck 
axle,  which  fiame  carries  a  small  gasoline  engine  at 
one  end  and  a  long  vertical  bar  or  timber  fitted  with 
a  ramming  shoe  at  the  other.  A  strap  from  the 
engine  pinion  drives  a  pulley  and  gearing  at  the 
rammer  end  of  the  frame  so  as  to  give  a  vertical 
reciprocating  action  to  the  rammer.  The  frame  can 
be  swung  to  and  fro  horizontally  to  cover  the  width 
of  the  trench.  The  wheels  and  the  shoes  on  the  rear 
legs  have  a  vertical  adjustment  of  about  8  in.,  so 
that  the  machine  can  be  set  level  when  working 
close  to  the  kerb  with  one  wheel  and  leg  on  the 
footway  and  one  wheel  and  leg  in  the  road.  The 
vertical  rammer  bar  is  of  hard  wood,  faced  on  two 
sides  with  small  steel  channels  which  slide  in  guides. 
The  lifting  mechanism  consists  of  two  rolls  on  oppo- 
site sides  of  the  bar,  geared  together.  The  front  roll 
is  pressed  against  the  rammer  bar  by  coiled  springs, 
and,  a  portion  of  the  circumference  of  each  roll 
being  cut  away,  the  bar  is  automatically  released, 
and  falls  to  the  ground  at  once  as  soon  as  it  loses 
contact  with  the  rolls.  Thus  the  rammer  is  gripped, 
raised  and  dropped  once  with  each  revolution  of  the 
rolls,  the  length  of  the  stroke  being  2  ft.  The  num- 
ber of  strokes  is  from  fifty  to  sixty  per  minute. 
When  not  in  use  the  rammer  is  held  dn  the  raised 
position  by  a  pair  of  dogs  or  grips  attached  to  the 
guides  and  pressed  against  the  bar  by  springs. 
These  grips  can  be  thrown  into  action  if  necessary 
while  the  engine  is  running  so  as  to  prevent  the  bar 
falling.  The  1  ar  will  in  such  a  case  be  raised  by 
the  revolving  rolls  till  they  finally  lose  their  contact 
with  the  bar,  which  happens  when  it  is  lifted  to  the 
full  length  of  its  travel,  the  bar  being  of  reduced 
thickness  at  the  lower  end  in  order  to  produce  the 
effect. 

The  bars  used  are  of  varying  lengths ;  with  a  10-ft. 
bar  the  machine  can  ram  to  a  depth  of  6ft.  below  the 
surface,  which  is  found  to  be  sufficient  for  trenches  as 
deep  as  9  ft.,  owing  to  the  force  of  the  blow.  The  rammer 
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head  is  Sin.  by  9  in.,  and  weighs  from  801b  to  901b. 
A  16-ft.  bar  will  work  to  a  depth  of  12  ft.;  for  greater 
Lengths  the  weight  of  the  head  is  reduced  so  that  the 
total  weight  may  not  exceed  1001b.  On  small  trenches 
the  machine  can  be  worked  by  one  man,  but  generally 
two  men  are  employed.  According  to  the  Engineering 
News,  it  is  stated  that  for  surface  work  two  men  can 
ram  from  1,200  sq.  ft.  to  1,500  sq.  ft.  per  hour.  In 
30-in.  trench  work  they  can  ram  ten  layers  of  40  lin.  ft. 
to  50  lin.  ft.  in  one  hour — that  is  to  say,  from  1,000 
to  1,250  ft.  super,  with  single  ramming. 

The  work  has  been  found  to  be  far  superior  to  hand 
ramming;  even  with  a  10-in.  pipe  the  whole  of  the 
earth  taken  out  of  the  trench  can  be  put  back  so  that 
there  is  no  settlement  and  no  cartage  of  spoil.  In 
one  case,  where  a  trench  was  being  filled  by  hand 
labour,  twenty-three  shovellers  and  twenty-three  ram- 
mers were  employed.  The  machine  doing  the  same 
work  employed  two  men  with  one  man  to  level  and 
fill  in  the  trench.  Thus  twenty  men  were  eliminated, 
and  the  work  was  better  done,  so  that  the  saving  in 
labour  paid  for  the  machine  in  a  few  days.  The 
machine  has  been  used  on  a  good  many  works  in 
America,  and  it  is  reported  by  one  well-known  con- 
tractor for  electric  conduit  work  that  he  effects  a 
saving  of  $8  a  day  per  machine  as  compared  with 
hand  work.  There  is  little  doubt  that  English  con- 
tractors engaged  on  similar  work  could  effect  a  similar- 
savins:. 


LOWER  THAMES  VALLEY  DISTRICT  SURVEYORS' 
ASSOCIATION. 


AN    INTERESTING    ROUND    OF    VISITS. 

About  twenty  members  of  the  above-named  asso- 
ciation took  part  in  a  summer  visit  of  inspection 
held  on  Saturday,  the  14th  inst.  The  first  visit  was 
to  the  works  of  Messrs.  Clements,  Knowling  &  Co., 
Limited,  Brentford,  where  the  party  witnessed  the 
manufacture  of  " Clinkerment "  building  blocks,  fire- 
proof partition   slabs,  and  other  productions. 

The  members  next  drove  to  Acton  and  inspected 
a  length  of  "  Quarrite "  paving,  4  in.  thick,  being 
laid,  also  a  length  which  had  been  in  use  nearly 
three  years.  The  material  is  supplied  by  the 
Northern  Quarries  Company,  and  consists  of  Lei- 
cester granite  treated  with  bitumen.  The  bottom  bed 
is  2£  in.  thick,  of  2^-in.  graded  stone,  with  a  propor- 
tionate mixture  of  tarred  chippings  to  fill  in  the 
interstices.  The  top  bed  is  1$  in.  thick  of  J-in.  to 
1-in.  stone,  surface  sealed  with  a  thin  coat  of  J-in. 
stone,  and  waterproofed  with  a  squeegeed  coat  of 
bitumen. 

The  party  next  proceeded  to  view  a  roadway  which 
is  being  paved  with  "Bitulithic"  paving,  laid  by 
Messrs.  Wm.  Shepherd  &  Sons,  and  consisting  of 
tarred  Wellingborough  slag,  mixed  graded  material, 
anl  surfaced  with  bitumastic  composition  and 
granite  chippings.  The  traffic  over  this  road  was 
1,400  vehicles  per  day. 

ACTON     SEWAGE     PUMPING     WOEKS. 

Subsequently  the  members  visited  the  Acton  sewage 
pumping  works,  assembling  at  the  point  at  which 
all  the  sewers  of  the  district  converge,  and  where 
the  sewage  is  delivered  into  the  London  County 
Council's  system.  A  large  proportion  of  sewage  is 
delivered  at  so  low  a  level  that  pumping  is  neces- 
sary, but  all  the  sewage,  whether  it  is  pumped  or 
delivered  by  gravitation,  is  collected  in  the  chamber 
at  the  north-western  corner  of  the  sewage  works. 
From  this  chamber  the  sewage  flows  along  a  channel 
some  180  ft.  long.  At  the  side  of  this  channel  there 
is  a  weir  extending  the  full  length,  and  at  the  end 
there  are  two  orifices  which  discharge  into  the  Lon- 
don County  Council's  system.  These  orifices  are  each 
capable  of  discharging  3,000,000  gallons  per  day. 
The  rate  of  discharge  must  at  no  time  exceed  6,000,000 
gallons  per  day,  and  the  height  of  the  180-ft.  weir  is 
so  fixed  as  to  prevent  this  occurring.  When  the  dis- 
charge from  the  two  orifices  reaches  6,000,000  gallons 
per  day  the  surplus  flows  over  the  long  weir  and 
then  through  the  filter-beds  to  the  river  Thames. 
In  the  case  of  a  heavy  storm,  the  sewage  flows  direct 
to  the  river  through  a  6-ft.  effluent  barrel. 

ROAD    WORKS. 

Two  roads  which  had  been  resurfaced  with  "Quar- 
rite" paving  3J  in.  thick  were  afterwards  inspected. 
In  the  case  of  one  of  these  the  work  was  done  nearly 
four  years  ago,  and  the  road  carries  600  to  700  vehicles 


per  day.  Other  roads  were  visited  later,  one  being 
laid  in  "Quarrite"  for  half  its  length  and  for  half 
its  length  in  Tarmac.  Another  was  laid  wholly  in 
tarred  granite.  The  traffic  on  these  roads  is  about 
1,000  vehicles  per  day. 

The  party  next  visited  the  Acton  council  offices, 
where  an  inspection  of  the  council  chamber  was 
made,  and  where  tea  was  provided  by  Mr.  F.  Sadler, 
the  engineer  and  surveyor. 

The  inspections  were  continued  after  tea.  One  of 
the  roads  seen  was  laid  with  Tarmac  over  four  years 
ago,  and  sustains  a  traffic  of  about  1,500  vehicles  per 
day.  The  surface  has  been  tarred  and  treated  with 
chippings  twice  since  it  was  laid.  A  "  Carmarco " 
surface  was  also  inspected.  Further  roads  surfaced 
with  -Tarmac  were  subsequently  inspected.  The 
material  vised  on  these  was  tarred  ironstone  slag 
treated,  while  hot,  with  a  mixture  of  tar,  pitch,  resin, 
&c.  The  bottom  layer  was  of  2i-in.  gauge,  3§  in, 
thick,  the  top  layer  being  li-in.  gauge,  li  in.  thick, 
sprinkled  with  J-in.  Tarmac  to  fill  in  the  interstices, 
and  finished  with  slag  dust. 

ACTON    REFUSE    DESTRUCTOR. 

The  party  were  then  conveyed  to  the  refuse 
destructor,  which  was  erected  in  1909,  at  a  cost,  in- 
clusive of  approach  roads,  but  exclusive  of  land,  of 
£22,950.  The  plant  was  erected  by  Messrs.  Hughes 
&.  Stirling,  Liverpool.  It  consists  of  eight  top-feed 
cells,  with  drying  hearths,  each  capable  of  destroy- 
ing 18  tons  of  refuse  per  twenty-four  hours.  Four 
cells  are  sufficient  to  deal  with  the  present  delivery 
of  refuse,  so  that  the  cell  installation  is  really  in 
duplicate,  a  set  of  four  cells  being  used  on  alternate 
weeks. 

The  cost  of  collection  of  refuse  in  the  district  is 
4s.  9d.  per  ton.  Up  to  the  present  the  house  refuse 
has  been  collected  by  horses  and  vans.  As  all  the 
loaded  vans  have  to  be  carted  uphill  to  the  destruc- 
tor, a  system  of  motor  haulage  has  been  put  into 
operation  after  an  experimental  trial.  A  6-ton  light 
hauling  engine  with  six  vans  of  10  cub.  yds.  capacity 
each  will  be  used,  and  it  is  hoped  considerably  to 
reduce  the   cost  of   collection. 

The  party  afterwards  inspected  the  slab-making 
plant,   which  completed  the  visit. 


Cardiff  Reservoir  as  Bath.— Members  of  the  Cardiff 
Parks  Committee  met  recently  at  the  Penhill  service 
reservoir  to  discuss  a  suggestion  that  the  reservoir 
should  be  used  for  bathers  instead  of  constructing  an 
open-air  bath  in  Llandaff  Fields.  Alderman  Roberts 
(the  chairman),  Mr.  W.  Harpur  (city  engineer)  and 
Mr.  Priestley  (waterworks  engineer)  were  among  those 
present.  Mr.  Priestley  explained  that  the  reservoir 
had  not  been  used  for  nearly  twelve  years,  but  there 
was  the  possibility  of  its  being  required  for  trade  pur- 
poses at  some  future  time.  The  committee  talked 
over  various  suggestions  for  altering  the  reservoir  to 
make  it  suitable  for  bathers,  and  it  was  agreed  to  ask 
the  town  clerk  to  report  as  to  the  legal  aspect  of  the 
Waterworks  Committee  handing  it  over  for  the  pur- 
pose, and,  subject  to  this,  to  request  the  city  engineer 
to  prepare  a  scheme  for  its  conversion  which  should  be 
both   practicable   and  economical. 

The  American  Road  Congress. — The  American  Road 
Congress  will  hold  its  third  annual  meeting  at  Detroit 
for  a  week  at  the  end  of  September.  It  is  the  great 
annual  assemblage  of  the  good  roads  organisations 
throughout  the  United  States,  and  is  held  under  the 
auspices  of  the  American  Highway  Association,  the 
American  Automobile  Association,  and  the  National 
Association  of  Road  Machinery  and  Materials  Manu- 
facturers. As  there  are  between  thirty  and  forty  State 
and  interstate  organisations  identified  with  the 
American  Highway  Association,  in  addition  to  its  1,800 
regular  members,  the  big  meeting  will  be  thoroughly 
representative  in  character.  Arrangements  have  also 
been  made  to  hold  in  conjunction  with  the  congress 
the  annual  meeting  of  the  Michigan  States  Good  Roads 
Association,  which  has  15,000  members,  and  other 
associations,  the  combined  attendance  from  which  will 
be  over  5,000.  A  special  session  will  be  held  for  the 
benefit  of  contractors.  The  exhibition  associated  with 
the  congress  will  be  held  on  the  ground  floor  of  the 
large  hall  in  which  the  congress  will  meet,  and  adjacent 
land  and  a  street  adjoining  will  be  utilised  for  further 
exhibition  space  for  heavy  road-making  machinery. 
As  heretofore,  the  remarkable  Government  exhibit  of 
road  models  will  be  a  feature,  and  various  State 
exhibits  will  also  be  shown  in  much  larger  number 
than  at  the  congress  held  in  Atlantic  City  in  1912. 
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INSTITUTION  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


ntr    Mr.  R.  J.  Thomas,   m.inst.c.e. 
County   Surveyor,   Buckinghamshire. 


District   i 'haii-mnn — A.    T.    Davis,    m.inst.c.e..    County 
Surveyor,  Shropshire. 

MEETING    AT    LEEK. 

A   meeting   of   the   institution   will   he   held    in    the 
Midland  District   at   the  Town   Hall.   Leek,  on 
Saturday,  July  5th. 

Programme. 
11  a.m. — Reception  in  the  town  hall  by  the  chairman 
of   the    Leek    Urban    District    Council,    Mr. 
Thomas  Mason,  j.p. 

Paper  by  W.  I'].   Beach  am,  engineer  and 
surveyor,     on     "  Leek     and     its    Municipal 
Works,"  which   will  he  taken  as  read. 
Discussion. 
l.r>    p.m.— Lunch    at    Swan    Hotel.    (Tickets   2s.    6d. 

each.) 
2.3(1  p.m. — Assemble  at  town  hall  previous  to  visiting 
the    following    works — viz.:     Public    baths, 
butter   and  poultry   markets,  Nicholson   In- 
stitute,   public    library,    technical    schools, 
and  gymnasium. 
4  p.m. — Afternoon  tea  at  town  hall,   by  invitation. 
4.30  p.m. — Inspection  of  fire  station,   Globe-vard  im- 
provement, and  Belle  Vue-road,  electricity 
works,    gasworks,    including    coal    hai  dlmg 
plant,    and    sewage    disposal    works. 

F.  C.   Cook,  assoc. m.inst.c.e., 

Hon.  Dish-ill  Secretary. 
Municipal  Offices, 
Nuneaton. 

ANNUAL  CENERAL  MEETING   AND  TOWN  PLANNING 
CONFERENCE,    CREAT    YARMOUTH. 

{July  16th— 19th.) 

Wednesday,  July  16th.— Morning:  General  business 

of  the  institution;  presidential  address  and  presenta- 
tion of  premiums  ;  adjournment  for  lunch.  Afternoon  : 
Conference  on  Housing  and  Town  Planning  Act. 

Thursday,  July  17th.— Morning:  (a)  Papers  on  road 
matters;  (8)  conference  (continued);  adjournment  for 
lunch,  given  by  mayor  and  corporation  to  members 
of  the  institution  and  delegates  to  the  conference. 
Afternoon:  (a)  Papers  on  road  matters  (continued;; 
(';)  conference  continued  and  concluded.  Evening: 
Annual  Dinner. 
Friday,  July  18th.  —  Morning :  Papers  on  road 
and  subjects  of  general  interest.  Afternoon: 
Trip  to  waterworks  at  Ormesby  Broad. 

Saturday,  July  19th.— Morning  and  afternoon:  Trip 
by  rail  and  steam  launches  over  some  of  the  rivers 
and  broads  of  Norfolk. 

The  following   is   a  preliminary   list  of  the  papers 
to  be  read  and  discussed  at  the  Town   Planning  Con- 
ce :  — 

n  Design  in  Practice,"  by  J.  E.  Wilkes,  town 
ing  engineer,  Dunfermline. 

I  Aspects  of  Town  Planning,"  by  J.  L.  Jack, 
clerk,  Dunfermline. 
"Description  of  Birmingham   Schemes,"  by  II.   E. 

oe,  city  engineer,  Birmingham. 
"  Early  Examples  of  Town  Planning  in  the  City  of 
Edinburgh,"  by  A.  H.  Campbell,  city  engineer,  Edin- 
burgh. 

Beautiful    by  the  Sea,"  by  J.   S.    B 
borough  engineer,  Blackpool. 

"The  Small  Dwellings  Acquisition  Act,  1899,"  by 
J.  L.  Redfern,  borough  engineer,  Gillingham. 

Housing  Question  and  its  Solution,"  by  Reg. 
Brown,  surveyor  to  the  urban  district  council, Southall. 
lausing  Bad  Housing,"  by  G.  B.  Hartfree, 
surveyor  to  the   urban   district,  council,   Alton. 

erfption     of    Town     Planning     Schemes    and 
-•  in  Sheffield,"  by  C.  F.  Wike,  city  surveyor, 
Shefl 

A  Description  of  the  Ruislip-Northwood  Town 
Planning  Scheme,"  by  W.  Louis  Carr,  surveyor  to  the 
urban  district  council,  Ruislip-Northwood. 

The  delegates  to  the  conference  will  be  welcomed 
by   the   mayor   and    corporation   of  Great   Ya . 

tertained  to  luncheon  by  kind  invitation  of  the 
and  corporation. 


An  important  exhibition  of  plans  of  town  planning 
schemes,  kindly  lent  by  authorities  in  various  parts 
of  the  kingdom,  will  be  available  during  the  meeting. 


92  Victoria-street,  S.W. 


Thomas  Cole, 

Secretary. 


RGYAL  SANITARY  INSTITUTE. 


ANNUAL    CONCRESS    AND     EXHIBITION,     EXETER. 

The  annual  congress  of  the  Royal  Sanitary  Insti- 
tute will  be  held  at  Exeter  from  July  7th— 12th  next, 
under  the  presidency  of  Earl  Fortescue,  k.cb.,  Lord- 
Lieutenant  of  Devonshire.  The  order  of  proceedings 
will  be  found  set  out  in  our  issue  of  May  23rd. 
E.  White  Wallis, 

Secretary. 


Drainage    Works    and    Sanitary    Fittings A    third 

edition,  revised  and  brought  up  to  date,  particularly 
as  regards  the  questions  of  concrete  sewers,  sewer 
ventilation  and  flushing,  and  the  Public  Health  Acts 
Amendment  Act  of  1907,  still  further  evidences  the 
success  of  this  little  manual,*  which  manifestly  de- 
serves the  attention  and  confidence  of  all  concerned 
in  the  important  subject'  with  which  it  deals.— The 
Bookseller . 


APPOINTMENTS  VACANT. 

Official  and  Similar  advertise-nents  received  up  to  4.30  p.m.  on 
Thursdays  iv  II  be  inserted  in  the  following  day's  issue,  Imt  «.« 
reifonribL  fur  their  dei-'i'atch  are  recommended  to  arranae  that  they 
nhall  reach  Thk  Sukvkvok  o/fice  by  noon  on  Wednesdays  to  ennure 
their  inclusion  in  the  meekly  lift  of  luminaries.  Such  ad  crtitcmentM 
may.  in  ea.iex  of  emeroency  only,  be  tele,  honed  (No.  13~jU  llotborn), 
•ubject  to  later  confirmation  by  letter. 


ROAD  SURVEYOR'S  CLERK.-June  28th.— Cor- 
poration of  Birmingham.  £60 — £110.— Mr.  Henry  E. 
Stilgoe,   city  engineer   and   surveyor. 

SEWAGE  OUTFALL  WORKS  MANAGER.— June 
28th.— Willenhall  Urban  District  Council.  £100  per 
annum  with  house  and  light. — Mr.  Rowland  Tildes- 
ley,   clerk. 

ASSISTANT  ENGINEER  AND  SURVEYOR.— 
June  30th.— Corporation  of  Chelmsford.  £150— £180. 
— Mr.  P.  T.  Harrison,  borough  engineer  and  sur- 
veyor. 

ASSISTANT  VALUER  AND  SURVEYOR.-June 
30th.— Calcutta  Improvement  Trust.  600—800  rupees 
per  month.— Mr.  C.  H.  Bompas,  chairman,  5  Clive- 
street,  Calcutta. 

CITY  SURVEYOR'S  DEPUTY  (ENGINEERING 
DEPARTMENT).— June  30th.— Corporation  of  Man- 
chester. £750  per  annum. — City  Surveyor,  Town 
Hall. 

CITY  SURVEYOR'S  DEPUTY  (SURVEYING 
DEPARTMENT).- June  30th.— Corporation  of  Man- 
chester. £750  per  annum.— City  Surveyor,  Town 
Hall. 

BOROUGH  ENGINEER'S  TEMPORARY  ASSIST- 
ANT.—June  30th. — Corporation  of  Dorchester.— Mr. 
A.  G.  Symonds,  town  clerk. 

GENERAL  ENGINEERING  AND  SURVEYING 
ASSISTANT.— June  30th.— Corporation  of  Stoke-on- 
Trent.  £90— £120.— 'Mr.  A.  Burton,  borough  sur- 
veyor. 

DRAUGHTSMAN.  —  June  30th.  —  Hampstead 
Borough  Council.  £80  per  annum. — Mr.  Arthur  P. 
Johnson,  town  clerk,  Town  Hall,  Haverstock  Hill, 
N.W. 

SEWAGE  WORKS  FOREMAN.— July  1st.— Buxton 
Urban  District  Council.  37s.  6d. — £2  5s.  per  week. — 
Mr.  F.  Langley,  engineer  and  surveyor. 

CLKKK  OF  WORKS.— July  1st.— Finchlcy -Urban 
District  Council.  £3  3s.  per  week.  — .Air.  C.  .].  Jenkin, 
Council  Offices,  Church  End. 

INSPECTOR  OF  NUISANCES.— July  2nd.— Thed- 
wastre  Rural  District  Council.  £100  per  annum. — 
Mr.    II.    K.    Wilkes,   clerk,  Stnwinarkel . 

IN'Si'EOTf  ")R.—  July  2nd.—  Goole  Urban  Districl 
Council.  To  assist  resident-engineer  in  connection 
with  new  sewerage  scheme.  509;  per  week.-  .Mr.  R. 
Tyson,  clerk. 

•  "Drainage  Work  and  Sanitary  Fittings."  By  Wm.  H.  Maxwell, 
Price  2s.  nett,    London  ;  St.  Brido'e  Press,  Ltd.,  24  Bride-lane,  B.C. 
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CLERK  OF  WORKS.— July  3rd.— Godstone  Rural 
District  Council.  £3  3s.  per  week. — Mr.  Geo.  E. 
Crowter,  engineer  and  surveyor. 

THREE  PROBATIONARY  SURVEYORS.— July 
4th. — For  the  river  survey  department  of  the  Port  of 
Calcutta.  Rs.120— Rs.200  per  month.— Mr.  J.  Angus, 
consulting  engineer  and  London  agent,  17  Victoria- 
street,  Westminster,  S.YY\ 

CLERK  OF  WORKS.— July  5th.—  Corporation  of 
Cheltenham. — Borough  Engineer. 

INSPECTOR  OF  NUISANCES.— July  5th.— Slea- 
ford  Rural  District  Council.  £80  per  annum. — Mr.  F. 
( Elements,  clerk. 

SANITARY  INSPECTOR,— July  7th.— Hampstead 
Borough  Council.  £150  per  annum. — Mr.  A.  P. 
Johnson,  town  clerk. 

SEWER  FOREMAN.— July  7th.— Corporation  of 
Birkenhead.  45s.  per  week. — Mr.  Charles  Brown- 
ridge,  borough  engineer. 

CLERK  OF  WORKS.— July  8th.—  Leyton  Urban 
District  Council.  £3  per  week.— Mr.  E.  H.  Essex, 
surveyor. 

CLERK  OF  WORKS.—  July  8th.— Neath  Rural 
District  Council.  £2  10s.  per  week. — Mr.  W.  F. 
Clason  Thomas,  engineer. 

VALUER. — July  9th. — Dewsbury  Assessment  Com- 
mittee.— Mr.  C.  P.  Pickersgill,  clerk,  Union  Offices, 
Wellington-street,  Dewsbury. 

ASSISTANT  ENGINEER.— Public  Works  Depart- 
ment of  British  Guiana.  £G00  a  year,  with  travelling 
expenses  and  subsistence  allowance  when  absent  from 
station. — Crown  Agents  for  the  Colonies,  Whitehall- 
gardens,  London,  S.W.  Quote  M.  6,071  on  left-hand 
top  corner  of  application. 

HIGHWAY  SURVEYOR'S  ASSISTANT.— July  1st. 
— Elham  Rural  District  Council.  £100  per  annum.— 
Mr.  B.  C.  Drake,  Hythe,  Kent. 

ASSISTANT  SANITARY  INSPECTOR.— July  1st.— 
Merton  Urban  District  Council.  £75  per  annum.— 
Mr.  C.  J.   Mountifield,   clerk,   Merton,  Surrey. 

ASSISTANT  ENGINEER.— July  5th.— Corporation 
of  St.  Helens.  £2  per  week.— Mr.  Arthur  W.  Bradley. 
borough  engineer  and  surveyor. 

ENGINEER'S  ASSISTANT.— July  7th.-Corporatioi! 
of  Worcester.  £130  per  annum.— Mr.  T.  Caink,  city 
engineer. 

INSPECTOR  OF  NUISANCES.— July  8th.— Clutton 
Rural  District  Council.  £130— £150.— Mr.  J.  Sumner 
Dury,  clerk,  Temple  Cloud,  Bristol. 

TECHNICAL  (SANITARY)  INSPECTOR.— October 
1st. — Municipality  of  Alexandria.— The  Director- 
General  of  the  Municipality. 


MUNICIPAL  COMPETITIONS  OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  en 
Thursdays  will  be  inserted  In  the  following  day's  issue,  but  thote 
retrontible  for  their  despatch  are  recommended  to  arrange  that  then 
thall  reach  The  Spbvkyok  office  by  noon  on  Wednesdays  to  enture 
their  inclusion  in  the  weekly  litt  of  tammaries.  Such  adcertttementt 
may,  in  catet  of  emergency  only,  be  teleVhoned  (No.  1359  Molborn), 
tubject  to  later  confirmation  by  letter. 


LIVERPOOL.— July  24th.— Designs  for  a  sana- 
torium of  250  beds.  Premiums,  150,  100  and  50  guineas. 
— Mr.  Edward  R.  Pickmere,  town  clerk. 

CHEPPING  WYCOMBE.— September  1st.— Designs 
for  town-planning  the  borough  and  an  area  imme- 
diately adjoining.  Premiums,  £25,  £10  and  £5. — 
Mr.  T.  J.  Rushbrooke,  borough  surveyor,  High 
Wvcombe. 


MUNICIPAL  CONTRACTS  OPEN. 

Offlolal  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  wll  be  inserted  In  the  following  day's  issue,  but  that, 
re„-cn«ible  fur  their  de,,,atch  are  recommended  to  arranae  that  thej, 
.hall  reach  TUB  Sukvh.iB  office  by  noon  on  Wednesdays  to  en,ur, 
their  inclu.iun  in  the  weekly  litt  of  tummariet.  Such  advertitement, 
may,  in  ca,e,  of  emergency  onl,,,  be  telephoned  (No.  1359  Molborn), 
tubject  to  later  confirmation  by  letter. 


Buildings. 

TIVERTON.— June  28th—  For  the  erection  of 
eighteen  cottages,  for  the  corporation. — Mr.  J.  Sid- 
dalls,  borough  surveyor. 

SOUTHAMPTON.— June  30th.— For  the  construc- 
tion of  Great  Town  Bridge,   Whitchurch,  consisting 


of  four  small  brick  arches  with  concrete  abutments 
and  piers,  the  construction  of  1  mile  of  surface-water 
drains,  and  the  construction  of  short  lengths  of 
surface-water  drains,  for  the  county  council.— Mr. 
H.  Barber,  clerk,  The  Castle,  Winchester. 

ROMFORD.— June  30th.  — For  the  erection  oi 
eighteen  cottages,  for  the  rural  district  council. — Mr. 
W.  J.   Grant,  surveyor. 

SEAIIAM  HARBOUR.— June  30th.— For  the  erec- 
tion of  forty-five  houses,  road  and  sewer  works,  and 
fencing,  for  the  urban  district  council. — Mr.  F.  E. 
Boaz,  surveyor 

FLEETWOOD.— June  30th.— For  the  extension  of 
boiler  house,  for  the  urban  district  council. — The 
Surveyor. 

HARROGATE.— June  30th.— For  the  erection  of  a 
boundary  wall,  for  the  corporation. — Mr.  ('.  E.  Rivers, 
borough  engineer  and   surveyor. 

ABERDEEN.  —  June  30th.  —  For  conversion  of 
premises  to  a  public  convenience,  for  the  corporation. — 
Mr.  W.  Wyaek,  burgh  engineer. 

DUNDEE. — June  30th. — For  the  extension  of  gene- 
rating station,  for  the  electricity  department. — Mr.  H. 
Richardson,  general  manager  and  engineer. 

WEST  HAM.— July  1st.— For  the  erection  of  a 
school,  for  the  corporation. — Mr.  W.  Jacques,  architect 
to  the  Education  Committee,  2  Fen-court,  Fonchurch- 
street,  E.C. 

DARLINGTON.— July  1st.— For  the  erection  of  a 
mortuary,  for  the  corporation. — Mr.  G.  Winter, 
borough  surveyor. 

ESSEX.— July  1st. — For  alterations  and  additions 
to  Hadleigh  Echool,  for  the  county  council. — Mr.  F. 
Whitmore,  county  architect,  Duke-street,  Chelms- 
ford. 

SEVENOAKS.— July  2nd.— For  the  erection  of  six 
cottages,  for  the  rural  district  council. — Mr.  C.  W. 
Bowles,  architect,  9  Staple-inn,  Holborn-bars,  Lon- 
don   W.C. 

KENT. — July  2nd. — For  the  erection  of  a  school,  for 
the  Education  Committee. — Mr.  F  W.  Crook,  sec- 
retary,  Caxton  House,  Westminster.  S.W. 

GLAMORGAN. —July  2nd. —For  re-modelling 
general  offices  and  other  works,  for  the  county  council. 
Mr.  T.  Mansel  Franklen,  clerk,  Cardiff. 
NANTWICH.  —  July  3rd.  —  For  alterations  and 
extensions  to  a  bridge,  for  the  rural  district  council. — 
Mr.  T.  J.  Peake,  district  surveyor,  Wistaston-road, 
Willaston. 

GODSTONE.— July  3rd.— For  the  construction  of  a 
reinforced-concrete  bridge,  for  the  rural  district  coun- 
cil.—Mr.  Geo.  E.  Crowter,  engineer  and  surveyor. 

BRECON.^Inly  4th.— For  the  construction  of 
school  latrines  and  drainage,  for  the  Education  Com- 
mittee.—Mr.  0.  W.  Best,  surveyor,  County  Hall, 
Brecon. 

RHONDDA.— July  4th.—  For  building  a  keeper's 
cottage,  for  the  urban  district  council.  Mr.  W.  P. 
Nicholas,    clerk,    Council   Offices,    Pent  re 

DURSLEY.— July  5th.— For  the  erection  of  thirty- 
eight  cottages,  laying  sewers,  and  making  roads,  for 
the  rural  district  council. — Mr.  A.  W.  Probyn,  archi- 
tect  and   surveyor,    9  Berkeley-street,   Gloucester. 

GUILDFORD.— July  7th.— For  alterations  and  re- 
pairs to  schools,  for  the  Education  Committee.— Mr. 
0.    G.    Mason,    borough   surveyor. 

MALDENS  AND  COOMBE.— July  8th.— For  the 
erection  of  new  council  chamber  and  offices,  for  the 
urban  district  council. — Mr.  R.  H.  Jeffes,  Municipal 
Buildings,  New  Maiden. 

BARNES.— July  8th.— For  building  a  keeper's 
cottage  at  Barnes-common,  for  the  urban  district 
council. — Mr.  G.  Bruce  Tomes,  surveyor. 

TWICKENHAM.— July  9th.— For  the  construction 
of  about  650  ft.  of  stone-pitched  inclined  embankment 
along  the  river  frontage  of  Radnor  House  pleasure 
ground,  for  the  urban  district  council. — Mr.  Fred.  W. 
Pearce,  surveyor. 

GREAT  BERKHAMPSTEAD.— July  10th. -For  the 
construction  of  an  open-a:r  swimming  bath,  for  the 
irban  district  council.— Mr.  E.  II.  Adey,  surveyor. 

STEPNEY.— July  10th.— For  the  erection  of  an  iron 
and  steel  high-tension  electricity  generating  station. 
offices,  messrooms,  and  lavatories,  for  the  borough 
council.— Mr.  M.  W.  Jameson,  borough  engineer. 
Municipal   Offices,  Whiteclmpel,  E. 
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PADDINGTON.— July  12th.—  For  the  construction 
of  abutments,  with  steps  and  appurtenant  works  of 
new  footbridge,  construction  of  steel  work  of  footbridge 
over  canal,  or  with  ferro-concrete,  for  the  borough 
council. — Mr.  E.  B.  B.  Newton,  borough  surveyor. 

MIDLETON  (Co.  Cork).— July  12th.— For  sinking 
a  well  and  erecting  a  pump,  for  the  rural  district  coun- 
cil.— Mr  John  Stanton,  clerk. 

Iron  and  Steel. 

EAST  GRINSTEAD.— June  28th.— For  the  supply 
of  fencing  and  gates,  for  the  urban  district  council. 
—Mr.  W.  E.  Woollam,  engineer. 

BEDLINGTONSHIRE.  —  June  30th.  —  For  the 
supply  of  750  yds.  of  cast-iron  spigot  and  socket  9-in. 
water  pipes,  for  the  urban  district  council. — Mr.  J.  E. 
Johnston,  surveyor. 

DARLINGTON.— July  1st.— For  the  supply  of 
wrought-iron  fencing,  for  the  corporation. — Mr.  G. 
Winter,  borough  surveyor. 

LLANDRINDOD  WELLS.— July  4th.— For  the 
supply  of  a  pair  of  mechanical  filters  with  fittings,  for 
the  urban  district  council. — Mr.  H.  Crabtree,  surveyor 
and  waterworks  engineer. 

HOUGHTON -LE- SPRING.— July  5th.— For  the 
supply  of  cast-iron  spigot  and  socket  pipes,  for  the 
urban  district  council. — Mr.  J.  W.  Holbrook,  engineer 
and  surveyor. 

ILFORD. — July  8th. — For  the  supply  and  erection 
of  iron  fencing  and  gates,  for  the  urban  district 
council. — Mr.  H.  Shaw,  engineer  and  surveyor. 

ECCLES.— July  12th.— For  the  erection  of  engine- 
room,  supply  of  machinery  parts  and  cast-iron  pipes, 
and  supply  of  gas  engine  and  suction  producer  gas 
plant,  for  the  Sewage  Disposal  Committee. — Mr.  G.  W. 
Willis,  sewage  works  engineer,  Peel  Green-road, 
Patricroft. 

OUNDLE.— July  12th.— For  providing  and  laying 
4-in.  and  3-in.  cast-iron  water  mains  with  valves  and 
hydrants,  for  the  rural  district  council. — Messrs.  G.  & 
F.  W.  Hodson,  engineers,  Bank  Chambers,  Lough- 
borough. 

BROWNHILLS.— July  14th.— For  the  supply,  erec- 
tion, and  maintenance  for  twelve  months  of  gas  engine, 
suction  gas  plant,  and  three  throw  pump,  capable  of 
lifting  22,500  gallons  per  hour,  for  the  urban  district 
council. — Mr.  Robert  Green,  37  Waterloo-street, 
Birmingham. 

Roads. 

WALMER.—  June  28th.— For  making-up  work,  for 
the  urban  district  council.— Mr.  H.  W.  Baker,  sur- 
veyor. 

NEYLAND.— June  28th.— For  carrying  out  private 
street  works,  for  the  urban  district  council. — Mr. 
F.  W.  Evans,  surveyor. 

BASINGSTOKE.— June  30th.— For  the  supply  of  flat 
granite  kerb,  granite  channel,  granite  setts,  and 
Bristol  pennant  channel,  for  the  corporation.— Mr.  F. 
R.  Phipps,  borough  engineer. 

BECKENHAM.— June  30th.— For  the  supply  of  300 
cub.  yds.  of  tarred  road  material,  for  the  urban  dis- 
trict council. — Mr.  John  A.  Angell,  surveyor. 

BECKENHAM.— June  30th.— For  the  supply  of 
about  600  super,  yds.  of  artificial  stone  paving,  2 in. 
thick,  for  the  urban  district  council.— Mr.  John  A. 
Angell,  surveyor. 

LOUGHTON.— June  30th.— For  the  supply  of  broken 
granite,  eravel,  and  hire  of  steam  roller,  for  the  urban 
district  council.— Mr.  IT.  White,  surveyor. 

WHITCHURCH.— June  30th.— For  work  of  steam 
rolling,  for  the  rural  district  council. — Mr.  J.  T.  P. 
Clarke,  clerk. 

WARMINSTER.— Jane  30th.— For  making  up  a 
road,  for  the  urban  district  council.— Messrs.  Fletcher 
<fe  Brett,  architects,  Wimborne  Minster,  Dorset. 

DOVER. — June  30th. — For  widening  a  portion  of 
Folkestone-road,  for  the  corporation. — Mr.  W.  C. 
Hawke,  borough  engineer. 

FELLING. — June  30th. — For  paving  part  of  a  main 
road,  for  the  urban  district,  council.— Mr.  C.  W.  Hall, 
surveyor,  Felling-on-Tyne. 

BRIERFIELD.— June  30th.— For  paving  works, 
for  the  urban  district  council.— Mr.  B.  Ealstead, 
surveyor. 

WATFORD.— July  1st.— For  road  making,  con- 
structing storm-water  drainage,  and  fencing,  for  (he 
urban  district  council. — Mr.  D.  Waterhouse,  engineer. 


TOTTENHAM.-Julylst.-For  making  upWargrave- 
avenue,  second  section,  for  the  urban  district  council. 
Mr.  W.  H.  Prescott,  surveyor,  Town  Hall,  Tottenham. 

WATFORD.— July  1st.— For  road  making,  drain- 
age, and  fencing,  for  the  urban  district  council.— 
Mr.  D.  Waterhouse,  engineer  and  surveyor. 

LONDON.— July  1st.— For  repairs  to  carriagewav, 
for  the  county  council.— Mr.  G.  W.  Humphreys,  clerk. 

CHISWICK.— July  2nd.— For  making  up  a  road, 
for  the  urban  district  council.— Mr.  E.  Willis,  sur- 
veyor. 

BASINGSTOKE.-July  2nd— For  work  of  road  rol- 
ling,  for  the  rural  district  council.— Mr.  R.  Forrester, 
surveyor. 

STANLEY  (Durham).  —  July  2nd.  —  For  road 
improvement,  at  Maiden  Law,  for  the  urban  district 
council. — Mr.  A.  Routledge,  surveyor. 

BLYTH. — July  3rd. — For  making  up  certain  streets, 
for  the  urban  district  council. — Mr.  R.  Grieves, 
surveyor. 

TADCASTER.— July  4th.—  For  the  preparation  of 
specifications  for  private  streets  work,  for  the  rural 
district  council. — Mr.  G.  A.  Bromet,  clerk. 

SEAFORD.— July  5th.— For  the  supply  of  1,000 
tons  of  granite  flake,  for  the  urban  district  council. — 
Mr.  B.  A.  Miller,  surveyor. 

STRETFORD.— July  5th.-For  paving  work  in  rock 
asphalt,  for  the  urban  district  council.— Mr.  E. 
Worrall.  surveyor. 

LUTON.— July  5th.— For  the  supply  of  broken 
granite,  for  the  corporation. — Mr.  J.  W.  Tomlinson, 
borough  engineer  and  surveyor. 

GRIMSBY.— July  5th.— For*  road  widening  and 
improvement,  for  the  rural  district  council. — Surveyor 
and  Engineer. 

WANDSWORTH.— July  7th.— For  making  up  and 
paving  Shamrock-street,  for  the  borough  council. — 
Mr.  P.  Dodd,  borough  surveyor. 

HETTON-LE-HOLE.— July  7th.— For  the  supply  of 
tarred  slag,  fine  tarred  slag,  and  slag,  for  the  urban 
district  council. — Mr.  J.  Harding,  surveyor. 
^  ROMFORD.— July  7th.—  For  the  supply  of  blue 
Guernsey  granite  of  various  sizes,  for  the  rural  district 
council. — Mr.   G.  Lapwood,  highway  surveyor. 

BROMLEY.— July  8th.— For  making  up  certain 
roads,    for  the   corporation. — Borough   Engineer. 

HAMMERSMITH.  —  July  0th.— For  repairing 
margins  of  carriageway,  for  the  borough  council. — 
Mr.  H.  Mair,  borough  surveyor. 

TWICKENHAM.— July  9th.— For  paving  portion  of 
a  road  with  creosoted  deal  paving  blocks,  laid  on 
concrete,  and  re-surfacing  with  asphalt  macadam  or 
bituminous-bound  granite  of  two  roads,  for  the  urban 
district  council. — Mr.  Fred.  W.  Pearce,  surveyor. 

CHELMSFORD.— July  9th.— For  paving  High- 
street  and  portions  of  Moulsham-street  and  Spring- 
field-road, containing  about  9,000  sq.  yds.,  with 
creosoted  deal  blocks,  for  the  corporation. — Borough 
Engineer. 

ATCHAM.— July  12th.— For  the  hire  of  a  10-ton 
steam  roller,  for  the  rural  district  council. — Mr.  E.  P. 
Everest,  clerk,  St.  John's-hill,  Shrewsbury. 

WATFORD.— July  15th.— For  the  supply  of  4,950 
tons  of  broken  granite  chippings  and  dust,  for  the  urban 
district   council. — Mr.    D.    Waterhouse,   engineer   and 

surveyor. 

BUSHEY.— July  15th.— For  making  up  Part  II.  of 
Belmont-road,  under  the  Private  Streel  Works  Act. — 
Mr.  Ernest  E.  Ryder,  surveyor. 

ROTHERHAM.— July  19th.— For  making  up  a  road, 
for  the  corporation. — Mr.  E.  B.  Martin,  borough 
engineer. 

FEATHERSTONIv  July  26th.— For  private"  street 
work,  for  the  urban  district  council.— Mr.  S.  Chesnej  . 
engineer  and  surveyor. 

Sanitary. 

WHITTINGTON  AND  NEWBOLD.— June  30th.— 
For  the  construction  of  l;600  yds.  of  12-in.,  15-in.  and 
18-in.  earthenware  pipe  sewers,  with  manholes,  tanks, 
filters,  engine  and  pump  house,  machinery,  and  other 
works,  for  the  urban  district  council. — Mr.  Bathgate 
Comb,  surveyor,  St.  John's-road,  Whittington  Moor, 
Chesterfield. 


Ji  si    97,  191.*?. 
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HAMPSHIRE.— June  30th.— For   the   construction 

of  surface-water  drains,  for  the  county  council. — Mr. 
\V.  J.  Taylor,  county  surveyor,  The  Castle,  Winchester. 
TENDRING.— June  30th.— For  laying  sewer  with 
manholes  and  ventilators,  for  the  rural  district  coun- 
cil.— Mr.  A.  J.  Martin,  7  Victoria-street,  Westminster. 

NORTH  BROMSGROVE.— June  30th.— For  the  con- 
struction of  1.000  yds.  of  G-in.,  7-in.  and  9-in.  diameter 
stoneware  pipe  sewers,  manholes,  overflow  chamber. 
ventilating  columns,  and  other  works,  for  the  urban 
district  council.— Mr.  Francis  T.  Leven    clerk. 

HOUGHTON-LE-SPRING.-July  1st.— For  scaveng- 
ing work,  for  the  rural  district  council.— Mr.  R.  B. 
Marley,  clerk. 

ROWLEY  REGIS.— July  1st.— For  works  of  sewer- 
age, for  the  urban  district  council.— Mr.  I).  Wright, 
clerk,  Old  Hill,  Staffs. 

LISBURN.—  July  1st.— For  carrying  out  drainage 
works,  for  the  rural  district  council.— Messrs.  Swiney 
&  Croasdale,  engineers,  Royal-avenue,  Belfast. 

KANTURK  (Co.  Cork).— July  2nd.— For  sinking 
wells,  erecting  pumps,  and  constructing  sowers,  for 
the  rural  district  council.— Mr.   T.  Guiney,   clerk. 

HARTSHORNE  AND  SEALS.-July  4th.— For  con- 
structing detritus  tanks,  percolating  filter,  dosing 
chamber,  carriers  and  subsidiary  works,  for  the  rural 
district  council.  -Mr.  Norman  F.  Spence,  engineei  and 
surveyor. 

LEEDS. — July  1-Jtli. — For  sewering,  draining,  and 
kerbing  streets  on  new  estates,  and  other  sewer  and 
drainage  works  for  three  years,  for  the  corporation. — 
Mr.  W.  T.  Lancashire,  city  engineer. 

LEEDS. — July  21st.— For  constructing  a  sewer,  for 
the  corporation.— Mr.  W.  T.  Lancashire,  citj  engineer. 

CHELMSFORD.— July     2nd.— For     levelling     a 

portion  of  the  sewage  farm,  Eor  the  Joint  Sewerage 
Committee.— The  Surveyor,  16  London-road,  Chelms- 
ford. 

LLANDAFF  AND  DINAS  POWIS.— July  2nd.— 
For  laying  670  lin.  yds.  of  cast-iron  and  earthenware 
sewers  with  manholes,  for  the  rural  district  council.— 
Mr.  J.  Holden,  20  Park-place,  Cardiff. 

BYSHOTTLES.  July  3rd.— For  laying  a  6-in. 
sewer,  for  the  urban  district  council.— Mr.  <■'.  <•'. 
Donkin,  surveyor,   Langley  Moor. 

MANCHESTER.— July   7th.— For   the   construction 
of  main  drainage   work,    Eor  the   Rivers  Committee.- 
t  !ity  Surveyor. 

NEATH. —.July  8th. —For  the  construction  of 
sewerage  and  sewage  disposal  works,  for  the  rural 
district  council.-  Mr.  \\ .  E.  Classon  Thomas,  engineer 
and  surveyor. 

HAY. — July  8th. — For  laying  sewers  nnd  manholes, 
for  the  rural  district  council. — Mr.  .1.  Gunter,  clerk. 
Glasbury. 

HOLLINGBOURNE.— July  9th.— For  the  construc- 
tion of  a  sewer  and  manholes,  for  the  rural  district 
council. — Mr.  H.  M.  Apps,  sanitary  inspector.  Sutton 
Vallance,  near  Maidstone. 

CHADDERTON.—  July  11th.—  For  the  construction 
of  1,375  yds.  of  3-in.  and  18-in.  steel  tube  sewers,  and 
77  yds.  of  24-in.  earthenware  pipe  sewers,  with  storm 
overflow  chamber,  and  manholes,  for  the  urban  district 
council. — Messrs.  .).  Diggle  &  Son,  14  Victoria-street, 
Westminster. 

STAINES.— July  12th. — For  laying  cast-iron  pipe 
sewers  and  appurtenances,  for  the  urban  district 
council. — Mr.   E.  J.  Barrett,  engineei-  and  surveyor. 

BROWNHILLS.— July  14th.— For  relaying  stone- 
ware pipe  sewer  and  alterations  to  existing  tanks  at 
Mosspits,  for  the  urban  district  council. — Mr.  Robert 
Green,  37  Waterloo-street,  Birmingham. 

MADRAS.— September  9th.— For  the  supply  and  de- 
livery of  English  stoneware  pipes  and  specials,  vary- 
ing from  4  in.  to  21  in.  internal  diameter,  and  aggre- 
gating a  total  length  of  about  143  miles,  for  the  cor- 
poration.— Messrs.  James  Mansergh  &  Sons,  agents. 
5  Victoria-street,  Westminster,  S.W. 

STANLEY  (Durham).— For  the  construction  of  a 
settling  tank,  for  the  urban  district:  council. — Mr.  A. 
Routledge,  surveyor. 

MATLOCK.— For  the  supply  of  about  5,700  cube 
yards  of  good,  hard,  clean  and  gauged  clinker  for 
bacterial  percolating  filters,  for  the  urban  district 
council. — Messrs.  James  Diggle  &  Son.  14  Victoria- 
street,  Westminster,  S.W. 


Stores. 

DOVER.— June  30th.— For  the  supply  of  stores, 
materials,  and  labour,  for  the  corporation. — Mr.  U.  E. 
Knocker,  town  clerk. 

KEIGHLEY.— June  30th.— For  the  supply  of  iron- 
mongery, iron  castings,  pitch,  oil,  broken  limestone, 
granite,  earthenware  pipes,  and  cement,  for  the  cor- 
poration.— Borough  Engineer. 

Miscellaneous. 

CHEPPING  WYCOMBE.— July  Bth.— For  a  supply 

of  best  anthracite  coal,  for  the  corporation.— Mr.  T.  J. 
Rushbrooke,  water  engineer. 


TENDERS  FOR  MUNICIPAL  WORKS  OR  SUPPLIES. 

The  Editor  invites  the  co-operation  of  Sdrvetor  readers  with  a  view 
to  ■makmq  the  information  given  under  this  head  as  oompleU  and, 
accurate  us  possible. 


*  Accepted. 


t  Recommended   for   acceptance. 


ALDERSHOT.  —  For   making  up    a   terrace,    for   the   urban 

district  council. — Mr.  F.  C.  Uren,  surveyor  :— 
Ripley,  Strong  &  Co.,  Farnborough,  Hants  ±'54 

W.  Norris,   Upper  Hale,  Farnham 53 


OHESTER-LE-STREET.— For     making 
streets,  for  the  rural  district   council 
highway  surveyor  : — 

JI.  Meredith,  Durham   . . 
G.  E.   Simpson,  Newcastle 
Johnson  &  Strong,  Stanley     . 
G.  Armstrong,  Whitley  Bay.  . 
C.   S.   Bunch,   Newcastle 
G.  Dyson,  Petton 
J.  Burnett  &  Son,  Birtley     . . 
E.   R.  Davison,  Blaydon 
J.  Friend,   Blaydon  ' 


up 


private 
Ayton. 

±2,052 
1,946 
1,784 

1.750 
1,675 
1,656 
1,591 
1,477 
1,343 


OHISWICK.  The  urban  district  council  li a \ e  accepted  the 
tenders  of  Hardy  &  Co.,  for  Welsh  nuts,  24s.;  hard  steam, 
21s.  6d. ;  large  Welsh,  25s.  9d.;  Silkstone  house,  22s.;  best 
house,  21s.  6d.;  bright  cobbles,  20s.  6d. ;  smithy  (Hollybush), 
26b.  ;  and  W.  Moore  &  Co..  fo>-  coke,  20s.  9cL  The  prices 
are  for  delivery  at  the  council's  depots  and  schools  where 
directed. 


DEPTFOK1'.—  For      installing     heating     equipment     at  the 
Ravensbourne  school,   for   the  London   County   Council:— 

Hayuard  Brothers  &  Eckstein.  Limited,    Borough  ±780 

B.   Harlow  &  Son.  Macclesfield           743 

T.  S.   Knight  &  Sons,  Great.  Portland-street  730 

.).  yptton  &  Co.,  Limited,  Limehouse  710 

E.  Deane  &  Beale,  Limited,  Monument-street    . .  710 

fi.  H.  &  .1.  Pearson,  Limited,  Notting  Hill-gate  651 

H~.  J .  Cash  &  Co.,  Limited,  Westminster*  ..  644 
Architect's  estimate,  ±685. 


HAMMERSMITH.- 
West  Ville-road 


-For     installing     heating     equipment     at 
school,  for  the  London  County  Council: — 

Palowkar   &    Sons,    Queen-street 

J.  &  F.  May.  Lincoln's  Inn-fields 

Tilley  Brothers,  Kingsland-road 

G.  Davis,  Kensington 

Brightside     Foundry     and     Engineering     Company 

Limited,   Westminster 
J.  Yetton  &  Co.,  Limited,  Limehouse 
R     II     &  .T.   Pearson,  Limited,  Notting  Hill-gate 

Architect's  estimate.  ±640. 


±933 
749 
710 
670 

639 
634 
599 


HARROGATE.— For  private  street  improvement  work,  for 
the  corporation. — Mr.  ('.  E.  Rivers,  borough  engineer  and 
surveyor  : — 

0.    li.    Dickinson.   Starbeck,    Harrogate.    ±1.550. 

LONDON. — For  extensions   to  Charing-cross-road   school,   for 

the  county  council- 
Brand,  Pettit  &  Co..   Tottenham £1,557 

W.  Johnson  &  Co.,  Limited.  Wandsworth-common   ..  1.443 

J.  Garrett  &  Son.  Bailiam-hill         1,343 

H.  L.  Holloway,   Deptford 1.318 

Triggs  &  Co.,  Clapham           1,294 

A.  Roberts  &  Co.,  Limited,  Earl's  Court-road  t  1.210 
Architect's  estimate,   £1,209. 

NEWTON  ABBOT.— For  the  reconstruction  of  Penu  Inn 
Bridge,  for  the  urban  district  council.  Mr.  Coleridge  1). 
White,  surveyor : — 

E.  Harris.  Exeter  £1,847 

L.    Bearne,    Newton    Abbot'  1,559 


OAKENGATES.— For  the  construction  of  a  Bewerage  scheme, 
for  the  urban  district  coimcil : 


Johnson  &  Langley,  Birmingham 
Jowett   Brothers,  Liverpool 
G.  Law.   Kidderminster 
R.  C.  Brebner  &  Co.,  Edinburgh      . 
J.  J.  Shardlow,  Leicester 
T.  Smart,  Nottingham 
W.  Thorpe,   Birmingham 
Martin  &  Element,  Birmingham 
G.  P.  Trentham.  Birmingham 
M.  A.  Boswell,  Wolverhampton 
G.  Holloway,  Wolverhampton 
R.  C.  Crawford,  Inverness 


±18.260 
18,147 
16.900 
16.800 
16,442 
15,999 
15,456 
16,428 
14.750 
14,500 
13,750 
13,300 
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ST.     PANCRAS.  —  For     installing     heating     equipment 
Stauhope-street  school,  for  the  London  County  Council: 


360 

200 

,189 
.070 
,032 


G.  Davis,  Kensington   . .  £1, 

Aiding:  A-  Dyne,  Sonthwark-bridge-«>ad 

Brightside     Foundry     and     Engineering     Company, 

Limited.  Westminster 

Cannon  A-   Heflord,   Peekham 
K.  Deane  a  Beale.  Limited.  London-bridge 
.).   Vetton  A  Co..  Limited,  Limehouae  1,025 

T.  S.  Knight  A  Sons,  Great  Portland-street  1,009 

.1 .  A-  F.   Hay,  Lincoln's  Inn-fields    . .  !)!I7 

W.  (i.  Cannon  &  Sons,  Limited.  Southwark  990 

Tilley  Brothers.  Kingsland-road  944 

I'alowkar  &  Sons.  Queen-street "    . .         . .  U3:i 

Architect's  estimate,  £995. 

SAXMUNDHAil. — For  the  supply  of  broken  granite  (shippings 

and  gravel  binding  silt,   for  the   urban   district  council. — 

.Mr.  J.  E.  Hattersley,  surveyor  : — 

Enderby  and  Stoney  Stanton  Granite  Company.  Narborough, 

near  Leicester. — 13-in.  granite  at  13s.   4d.   per  ton;   |-in. 

granite  chippings  at  10a.  4d.  per  ton. 


TENBY.— For  the  supply  and  delivery  of  1,500  ft,  of  cast-iron 
pipes  of  48-in.  diameter,  and  922  ft.  of  9-in.  diameter,  also 
certain   special    eastings,    and    other   works,   for   the    cor- 
poration :— 
Shelters.— W.     H.     Phillips,     Tenby,     Jubilee,     £61  ;     North 

shore,  £92. 
Vrinals,  <&-c— Mnsgraves,  Liverpool,  £20. 

Tender  for  cast-iron   pipes   under   consideration. 


WOOLWICH. — For     installing    cooking     apparatu 

Avery     Hill     Training    College     hostels,     for     the    Loi 
County  Council  :— 

E.  Deane  &  Beale,  Limited,  Monument-street 

J.  Yetton  &  Co.,  Limited,  Limehouse 

K.  H.  &  J.  Pearson,  Limited,  Notting-  Hill-gate 

Carron  Company,  Upper  Thames-street 

Cannon  &  Hefford,  Peckham 

Brightside      Foundry      and      Engineering     Company 
Limited,   Victoria-street 

Wilson  &  Smith,  Limited,  West  Strand 

Falkirk  Iron  Company,  Limited,  Kingsway 

G.  Wright,  Limited,  Queen  Victoria-street 

McDowall,    Stevens    &    Co.,    Limited,    Upper    Thames 

T.  S.  Knight  &  Sons.  Great  Portland-street 

J.  &  F.  May,  Lincoln's  Inn-fields  

W.  G.  Cannon  &  Sons,  Limited,  Southwark 
Architect's  estimate,  £600. 


the 
ldon 

£668 
650 
607 
600 
600 

597 


555 
545 
539 

537 


MEETINGS. 

Secretaries  and  others  will  oblige   by  sending 
forthcoming  meetings. 


rly  notice  »/  dates  o] 


JULY 
5.— Institution  of  Municipal  and  County  Engineers  :   Meet- 
ing at  Leek. 
7-12. — Eoyal    Sanitary    Institute :     Annual    Congress    and 
Exhibition  at  Exeter. 
16-19. — Institution    of    Municipal     and     County     Engineers  : 
Annual  Meeting  at  Great  Yarmouth. 


APPOINTMENTS   OPEN. 

Official  and  similar  advertisements  received  up  to  4.30  p.m.  on 
Thursdays  will    be    inserted   In    the  following  day's  issue,  but  those 

responsible  for  their  despatch,  are  recommended  to  arrange  that  the,/ 
ihall  reach  The  Surveyor  office  by  noon  on  Wednesdays  to  ensure 
their  inclusion  in  the  weekly  list  of  summaries.  Such  adoertitements 
may,  m  cases  of  emergency  only,  be  telephoned  (No.  1359  Bolborn), 
subject  to  later  confirmation  bn  letter. 

P)EWSBURY    UNION. 

^  APPOINTMENT  OF  VALUER. 

The  Assessment  Committee  of  the  Dewsbury  Union 
invite  applications  from  competent  persons  to  survey 
and  re-value  certain  classes  of  rateable  property  iii 
each  of  the  13  Parishes  of  the  Union— viz.,  Batley 
Birkenshaw,  Birstal,  Dewsbury,  Gomersal,  Heck- 
mondwike,  Liversedge,  Mirneld,  Morley,  '  Ossett 
Kavensthorpe,  Soothill  Nether  and  Thornhill.  The 
remuneration  to  be  by  a  fixed  sum  for  carrying  out 
the  work. 

Particulars  of  the  Conditions  of  Contract  and  the 
different  classes  of  property  and  the  number  of  items 
may  be  obtained  on  application  to  the  undersigned 
by  enclosing  a  stamped  addressed  foolscap  envelope 
-  desirous  of  Contracting  must  send  written 
applications  stating  the  total  sum  they  will  require 
for  carrying  out  the  work,  accompanied  b 
moniala  of  recent  date,  to  me,  llie  undersigned  no1 
ater  than  10  a.m.  on  Wednesday,  the  9th  day  of  July 
1913,  and  those  selected  will  receive  due  notice  of  the 
day  of  appointment.  Canvassing  the  Guardian  will 
disqualify. 

No  allowance  made  foj  and  the  Lowes!  or 

any  Tender  not  necessarily 
(By  order) 

C.  J'.  PICKERSGILL, 
'  lerk  to  the  Assessment  Committee 
Union   Offices,   Wellington-street 
Dewsbury. 

June  23,  1913.  (f)7S) 


MANAGER  REQUIRED  for  office  of  road  con- 
struction company.  Good  prospects  for  capable 
man.  State  fully  experience,  age,  and  salary  ex- 
pected to  Box  1,263,  office  of  Thk  Surveyor  24  Bride- 
lane,  Fleet-street,  E.C.  .         (581) 

pOUNTY BOROUGH  OF  STOKE-ON-TRENT. 
^         BOROUGH  SURVEYOR'S   DEPARTMENT. 

The  Corporation  invite  applications  for  the  appoint- 
ment of  a  General  Engineering  and  Surveying  Assist- 
ant in  the  Borough  Surveyor's  Office,  at  a  salary  of 
£90,  rising,  in  the  discretion  of  the  Council,  to  £120 
per  annum. 

Applicants  must  be  neat  and  expeditious  Draughts- 
men   and  accurate  Surveyors  and  Levellers. 

Preference  will  be  given  to  candidates  who  have 
had  experience  in  a  Borough  Surveyor's  Office. 

Applications,  stating  age  and  experience,  accom- 
panied by  not  more  than  three  recent  testimonials, 
and  endorsed  "  General  Assistant,"  must  be  sent  to 
me  not  later  than  Monday,  the  30th  June,  1913. 

Canvassing,  directly  or  indirectly,  will  be  a  dis- 
qualification. 

A.     BURTON,     ASSOC.  M.  INST.  C.E.,    F.S.I., 

Borough  Surveyor. 
Town  Hall, 

Stoke-on-Trent. 

Saturday,  June  14,  1913.  (546) 

"DRITISH     GUIANA. 

13        ASSISTANT  ENGINEEE   REQUIRED. 

Assistant.  Engineer  required  by  the  Government  of 
British  Guiana  for  the  Public  Works  Department  for 
live  years,  with  possible  extension.  Engagement  ter- 
minable after  one  or  three  years'  service.  Age  not 
more  than  35.  Strict  medical  examination  and  vac- 
cinal ion  if  necessary. 

Salary,  £600  a  year.  Travelling  expenses  and  sub- 
sistence allowance  when  absent  from  Station  in 
accordance  with  service  regulations.  Necessary  camp 
outfit  when  on  survey.  Free  first-class  passage  out 
and  home  again  on  satisfactory  termination  of  engage- 
ment if  appointment  is  not  made  permanent.  Half 
salary  on  voyage  out,  full  salary  from  date  of  arrival 
in  the  Colony. 

Candidates  should  have  had  experience  in  surveying, 
in  preparing  plans  and  estimates  for,  and  in  the  con- 
struction of,  agricultural  winks  of  drainage  and  irri- 
gation. 

Preference  will,  as  far  as  possible,  be  given  to  can- 
didates who  have  passed  the  examination  for  Associate 
Membership  of  the  Institution  of  Civil  Engineers,  or 
who  have  obtained  one  of  the  University  degrees  or 
other  distinctions  in  Engineering  which  are  recognised 
as  equivalent  to  that  examination. 

Applications,  by  letter  (no  special  form  required), 
stating  age,  should  be  sent  at  once  to  the  Crown  Agents 
for  the  Colonies,  Whitehall-gardens,  London,  S.W. 

Quote  M/6071  on  left-hand  lop  corner  of  applica- 
tion. (583) 


T 


HE     RURAL      DISTRICT      COUNCIL     OF 
GODSTONE. 


HIGHWAYS   AND  BRIDGES  DEPARTMENT. 


APPOINTMENT  OF  CLERK  OF  WORKS. 

The  above  Council  invite  applications  for  the 
appointment  of  Clerk  of  Works  to  supervise  the  con- 
struction of  a  Reinforced-concrete  Bridge  at  Water- 
lane,  Lingfield. 

Applicants  must  have  had  experience  in  Ferro- 
concrete Construction. 

The  appointment  will  hold  good  for  a  period  of 
about  3  months. 

Salary,  Three  Guineas  (£3  3s.)  per  week. 

Applications  must  be  made  in  the  Candidate's  own 
handwriting,  with  copies  onlj  ol  3  testimonials  of 
recent  date,  and  stating  age  and  previous  experience, 
and  must  be  marked  "Clerk  of  Works,"  and  delivered 
to  me  not  later  than  12  noon  on  Thursday,  the  3rd  dav 
of  July,  1913. 

Canvassing,  either  directly  or  indirectly,  will  dis- 
qualify any  application. 

GEO.  E.  CROWTER, 

Engineer  and  Surveyor. 
High-street, 
Godstone, 
Surrey. 

June  24,   1913.  (586) 


Supplement  to  The   Shrvkvoi;    and    Municipal    ijto   Coi  xrv    Engineeh,   April   II,   WIS. 


To-morrow  (Saturday)  at  noon  the  Lord  Mayor 
of  London  (Sir  David  Burnett)  will  formally  open 
the  Building  Exhibition  at  Olympia.  Here,  as 
on  previous  occasions,  The  Surveyor  has  arranged 
in  the  gallery  a  comprehensive  exhibition  of  road 
making  materials  and  municipal  engineering  re- 
quisites which  will  be  found  to  form  an  inter- 
esting and  valuable  complement  to  the  unique 
display  of  building  materials  and  requirements 
on  view  in  other  parts  of  the  huge  structure. 
The  fact  that  practically  all  departments  of 
municipal  engineering  are  represented  in  The 
Surveyor  section  will  render  it  particularly 
serviceable  to  members  of  the  profession  of 
every  degree  and  standing,  and  it  is  to  be 
hoped  that  the  opportunity  will  be  widely 
embraced  by  them  to  pay  at  least  one,  and,  it  is 
to  be  trusted,  repeated  visits  to  Olympia  during 
the  ensuing  fortnight.  It  is  specially  worthy  of 
note  that  "  Municipal  Engineers'  Day  "  has  been 
fixed  for  April  19th — the  middle  Saturday — and 
that   upon    this    occasion,    when   engineers   have 


invariably  foregathered  in  large  numbers,  The 
Surveyor  conference  will  take  place  under  the 
presidency  of  Sir  George  Gibb,  chairman  of  the 
Road  Board.  These  reunions  have  in  the  past 
served  an  exceptionally  useful  purpose  in  pro- 
moting alike  the  practical  aims  as  well  as  the 
fraternal  ends  of  the  profession,  and  there  is  every 
reason  to  believe  and  expect  that  the  forthcoming 
conference  will  in  this  respect  prove  no  exception 
to  the  rule.  We  print  in  the  present  issue  an 
instalment  of  advance  notices  of  the  stands  in 
The  Surveyor  section,  and  from  these  it  will  be 
gathered  that  the  variety  and  technical  value  of 
the  exhibition  is  Well  maintained,  and  that,  in 
fact,  there  has  been  brought  together  by  the  com- 
mendable enterprise  of  a  large  number  of  business 
firms  a  collection  worthy  to  rank  in  quality  and 
interest  with  any  of  its  predecessors.  We  have 
dealt  with  the  municipal  surveyors'  section 
only  this  week ;  next  week  there  will  be  another 
special  issue  covering  the  Building  Exhibition 
proper. 


NORTON  &  GREGORY,  LIMITED. 
(Bay  1.) 
Architects  and  surveyors  should  not  fail  to  make  an 
inspection  of  the  stand  in  the  occupation  of  Messrs. 
Norton  &  Gregory,  Limited,  Castle-lane,  Buckingham- 
gate,  S.W.,  and  34  Robertson-street,  Glasgow.  Repro- 
ductions of  plans  on  to  tracing  linen,  opaque  linen, 
tracing  paper,  parchment,  drawing  paper,  cartridge 
paper,  litho  paper,  are  stamped  with  the  firm's  regis- 
tered trade  mark,  "  Velography,"  the  result  being, 
they  point  out,  that  this  word  has  become  almost  to 
be  looked  upon  as  a  word  representing  "  Perfection," 
combined  with  "  Speed."  When  making  reproductions 
by  their  well-known  process  they  are  able  to  make 
50  or  even  100  reproductions  from  an  average  -  size 
tracing  in  the  first  sixty  minutes.  The  copies  on  linen. 
bearing  the  trade  mark  "Record  Tracing  Linen" 
imprinted  on  the  border,  are  guaranteed  to  be  abso- 
lutely permanent,  and  not  to  smudge,  the  lines  being 
fast,  They  are  accepted  by  official  bodies,  consulting 
engineers  and  municipal  engineers  as  equivalent  to 
hand  -  made  tracings,  while  reproduction  on  ^  white 
opaque  linen  are  stamped  with  the  trade  mark  "  Velo- 
paque,"  such  copies  being  often  used  for  signed 
contract  drawings.  The  "  Arcus  "  sun  printing  frame, 
which  is  shown  on  the  stand,  consists  of  a  curved  frame 
fitted  with  bent  plate  glass,  over  which  a  canvas  cover 
is  stretched,  any  desired  tension  being  obtained  by  a 
very  simple  arrangement  conveniently  placed  at  one 
end  of  the  frame.  It  offers  the  advantages  of  light- 
ness—the double  elephant  frame  only  weighs  about 
30  lb.— simplicity,  portability,  economy  of  time  in 
manipulation,  and  perfect  "  contact."  The  "  Perfect ' 
drawing  table  possesses  many  obvious  advantages.  It 
can  be  adjusted  to  any  height  and  any  angle,  per- 
mitting of  the  draughtsman  sitting  or  standing  at  his 
work  as  may  be  most  convenient.  The  board  is  fitted 
with  a  patent  T-square,  which    leaves    the    left    hand 


entirely  free.  Two  patterns  are  exhibited,  showing 
different  methods  of  adjustment.  The  firm  are  direct- 
ing special  attention  to  their  surveying  instruments. 

WEBB  LAMP  COMPANY,  LIMITED. 
(Bay  2.) 
The  Webb  Lamp  Company,  Limited,  11  Poultry, 
London,  E.C.,  and  Legge-street  and  Corporation-street, 
Birmingham,  have  their  sewer  ventilation  lamps  in 
operation,  and  among  their  other  exhibits  are  their 
non-return  ventilators  for  sewers,  sewage  tanks,  drains 
and  mortuaries,  drain  dredgers  for  clearing  drains  and 
sewers  of  silt,  sand  and  sludge,  and  drags  for  clearing 
drains  of  grease  and  film.  The  Webb  "  Galvo  " 
chemical  fire  extinguishers  will  also  claim  attention, 
a  special  type  for  use  on  motor  'buses,  cabs  and  lorries 
being  shown  for  the  first  time.  Other  items  are 
"Galvo"  powder  bins  for  electric  light  and  power 
stations  and  a  variety  of  filters  and  taps. 

STEPHENS  &  CARTER. 
(Bay  3.) 
At  this  stand  the  visitor  to  the  exhibition  will  find 
an  excellent  display  of  builders'  plant,  including 
ladders,  barrows,  steps,  trestles  and  trucks  of  every 
description.  The  address  of  the  firm  is  1  Green- 
street,  Paddington,  London,  W. 

TARMAC,  LIMITED. 
(Bays  4  and  5.) 
Tarmac,  Limited,  of  Ettingshall,  Wolverhampton, 
and  20  Victoria-street,  Westminster,  S.W.,  have 
arranged  an  interesting  display,  numerous  photo- 
graphs adding  to  the  attractiveness  of  their  stand. 
"  Tarmac  "  has  been  on  the  market  for  nearly  twelve 
years,  and  has  been  used  extensively  in  all  parts 
of  the  country  with  conspicuous  success.  It  is  made 
of  blast-furnace  slag,   specially  selected  for  the  pur- 
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pose.  The  company's  works  are  adjacent  to  the  fur- 
naces of  Messrs.  Alfred  Hickman,  Limited,  and  the 
Denby  Iron  Company,  Limited,  respectively.  The 
company  have  a  fully  equipped  tar  distillation  plant 
at  their  works,  and  the  tar  compound  used  for  coat- 
ing is  distilled  and  prepared  to  physical  and  chemical 
standards  known  to  give  the  best  results  as  regards 
strength  of  binding  properties,  freedom  from  ten- 
dency to  affectation  by  atmospheric  variations,  and 
length  of  life  as  an  effective  bind.  Examination  of 
the  samples  of  untreated  slag  exhibited  will  demon- 
strate that  the  slag  used  by  the  company  has  an  ex- 
ceptionally rough  and  uneven  surface,  which  means 
that  it  possesses  the  maximum  "holding  power"  for 
the  mixture  used  for  coating.  Jt  is  porous  enough 
to  retain  and  hold  the  mixture  perfectly,  and  is, 
at  the  same  time,  claimed  to  be  as  strong  as  the 
best  classes  of  granite  and  similar  materials. 
"Tarmac"  is  made  in  three  gauges:  2Jin.  (2Jin. 
down  to  Hin.),  1^  in.  (l|in.  down  to  Jin.),  i  in.  (fin. 
down  to  gin.),  and  is  recommended  for  tire  construc- 
tion of  dustless,  mudless  and  durable  roads  and 
carriageways,  footpaths,  carriage  drives  and  school 
playgrounds.  The  company  have  recently  carried 
out  very  large  extensions  to  their  works,  but  still 
further  extensions  are  now  in   progress. 

G.  TUCKER.  &  SON,  LIMITED. 
(Bay  6.) 
Loughborough  bricks  and  tiles  form  the  exhibit  of 
Messrs.  G.  Tucker  &  Son,  Limited.  All  the  goods 
shown  (except  where  otherwise  stated)  are  made  entirely 
by  hand  in  the  old-fashioned  manner,  no  machinery 
whatever  being  used  during  their  manufacture  after 
the  clay  has  been  ground.  On  the  front  of  the  stand 
are  the  following :  Exhibit  A — Naturally  vegetated 
Loughborough  tiles  ;  Exhibit  B — "  Slop-made  "  bricks, 
•>\  by  exactly  the  same  methods  .i  s  Hie 
old-fashioned  bricks  seen  in  Tudor  (and  earlier) 
buildings.  On  the  left,  side  of  the  stand  the 
linn  have  arranged  their  goods  as  Follows: 
Exhibit  C— Dark  red  Loughborough  tiles;  Exhibit 
D— Mottled  brickwork,  made  up  of  "T.S.I,. 
sand-stork  facing  bricks  in  reds,  old-style  and  rustic 
colours; Exhibit  E  -Dun-coloured  Loughborough  tiles; 
Exhibit  F — Red  "T.S.L."  sand-stock  facing  bricks; 
Exhibit  G — Light  red  Loughborough  tiles  ;  Exhibit  H — 
"  Rustic  T.S.L."  sand  stork  facing  bricks.  On  the 
hack  part  of  the  stand  are  displayed:  Exhibit  J — 
Mixed  red  and  rustic  brown  Loughborough  tile's; 
Exhibit  K — Smooth  red  hand-pressed  facing  bricks; 
Exhibit  L — Rustic  brown  Loughborough  tiles;  Exhibit, 
\]  Mottled  red  brickwork,  made  up  of  light  and 
dark  red  "  T.S.L."  sand-stock  facing  bricks.  Further 
exhibits  on  the  right  side  of  the  stand  are  as  follow  : 
Exhibit  N— Mottled  red  Loughborough  tiles  ;  Exhibit 
<) — Hard-burned  engineering  wire-cut  bricks;  Exhibit 
P— Mixed  dun  and  rustic  brown  Loughborough  tiles; 
Exhibit  Q — Red  tapped  and  sanded  wire-cut  facing 
bricks  ;  Exhibit  R — Thick  (fin.)  red  Loughborough 
i  lies  ;  Exhibit  S--  "  Old-style  T.S.L."  sand-stock  facing 
bricks.  A  special  exhibit  of  this  well-known  Lough- 
borough firm  is  the  Clare-Tucker  cavity  wall  tie.  This 
is  made  in  blue  brick  and  is  stated  to  be  practically 
imperishable,  outliving  the  existence  of  the  wall  itself. 
It  is  impervious  to  moisture,  while  ll  not  only  ties  the 
walls  together  but  forms  an  interlocking  brick,  which 
adds  considerably  to  the  strength  of  the  structure. 
Various  models  showing  if'-  d  i  and  adaptations  are 
on  view. 

BRITISH    STEEL    PILING    COMPANY! 
(Bay  7.) 

The    British    Steel    Piling    C >an;       who  ■     tii   id 

office  is  Dock  House.  Billiter-streel  London,  E.C., 
are  exhibiting  their  "  Universal  "  joist  steel  sheet 
piling.    This  has  a  weight  of  I3lb,  pei  supei  ft.  when 


m.  '     I'i r  im 


shown  in  the  accompanying  illustration, 

•ind   is  used   for   large   d  I    kinds,  sea   walls, 

retaining  walls,  colliery  shafts  and    imilaf  work.    Their 

'  i     upei    ft.  when 


I'ssembled,  is  intended  for  lighter  cofferdams,  wharves, 
trenches  of  all  kinds,  retaining  walls,  and  as  a  sub- 
stitute for  timber  runners  for  excavations.  Other 
steam   pile-driving   plants    for    driving    steel,   timber 


"  Simplex  "  Piling. 

or  ferro-concrete  piles,  Blaw  collapsible  steel  center- 
ing for  sewers,  culverts,  conduits,  tunnel  and  shaft 
linings,  and  so  forth,  and  metal  trench  braces. 

PALMER'S  TRAVELLING  CRADLE  AND 
SCAFFOLD   COMPANY. 

(Bay  8.) 

The  exhibits  of  Palmer's  Travelling  Cradle  and 
Scaffold  Company,  Victoria  Works,  112  Belvedere- 
road,  London,  S.E.,  include  ladders  of  many  kinds, 
and  the  firm's  patent  lock  for  extending  ladders  or 
towns  is  being  shown.  The  process  of  manufacturing 
their  registered  wire  scaffold  lashings  will  be  demon- 
strated at  the  stand.  Trucks  and  many  other  pro- 
ductions of  the  company  will  be  on  view,  their  regis- 
tered steel  putlog  being  an  especially  interesting  item. 
Illustrations  and  examples  of  various  scaffolds,  in- 
cluding the  (inn's  now  well-known  cradles,  are  other 
features  of  the  exhibit. 

ANGLO-MEXICAN    PETROLEUM    PRODUCTS 

COMPANY,  LIMITED. 

(Bay  9.) 

Everybody  interc  ted  in  good  road.-,  should  visit 
Stand  No.  !t,  where  the  Anglo-Mexican  Petroleum 
Products  Company,  Limited,  are  displaying  their 
bituminous  materials  -Mexphaltc  and  Fluxphalte— 
which  arc  specially  marketed  to  meet  the  require- 
ments of  modern  road  construction  and  maintenance. 
Mexphaltc,  which  is  99  per  cent  pure  bitumen  of 
very  high  quality,  has  been  used  with  great  success 
in  the  construction  of  new  roads  designed  to  bear 
heavy  traffic,  motor  omnibuses,  lorries,  &c.  and  is 
claimed  to  be  equally  successful  with  either  the 
mixing  or  the  grouting  methods.  This  bitumen  is 
of  a  high  cementing  and  ductility  value,  and  has 
given  excellent  results  both  in  London  and  provincial 
towns.  Fluxphalte,  which  contains  66  per  cent,  of 
pure  bitumen,  is  a.  more  liquid  product  designed  for 
surface  dressing  of  country  roads  as  a  dust  pre- 
ventative. It  not  only  fulfils  this  function  very  com- 
pletely, but  also  acts  as  a  binder,  increasing  the  life 
of  the  road  and  rendering  it  durable,  dustless  and 
waterproof.  One  special  point  of  its  superiority  over 
tar  is  that  it  contains  no  poisonous  elements  to  he 
washed  off  the  roads  into  neighbouring  stream:,  with 
consequent  danger  to  fish  life.  A  great  demand  is 
springing  up  for  this  product  all  over  the  country. 
but  in  view  of  the  vast  resources  of  the  parent  com- 
pany, the  Mexican  Eagle  Oil  Company,  and  the  com 
plete  organisation  for  supplying  these  road  materials, 
there  is  stated  to  be  no  danger  of  shortage  in  stocks 
or  of  violent  fluctuations  in  price.  The  price  at 
which  this  road  dressing  is  quoted  compares  most 
favourably  with  the  price  of  tar,  and  its  superiority 
to  that  by-product  in  many  particulars,  the  company 
assert,  secures  it  the  preference  wherever  a  com- 
parison is  fairly  made  between  the  two  materials.  A 
very  interesting  exhibit  at  the  stand  is  the  model 
of  the  s.s.  "San  Fraterno,"  the  world's  largest  oil- 
tank  steamer,  which,  with  the  remainder  of  the 
fleet  of  twenty  tank  steamers  built  or  building  in 
connection  with  Mexican  Eagle  petroleum  products, 
is  designed  to  carry  Fluxphalte  in  bulk.  Inquiries 
for  samples  and  prices  of  Mexphalte  and  Fluxphalte 
should  be  addressed  to  Anglo-Mexican  Petroleum 
Products  Company,  Limited.  Asphalt  Dcpt..  Fins- 
bur;   court,,   E.C. 

FRANK  KEEP. 
(Bay  11.) 
Mr.  Frattk  Keep.  9  and  10  St.  Mary-at-Hill,  London, 
E.C,  has  arranged  his  usual  excellent  display  of 
samples  of  filtering  media  for  sewage  purification.  All 
descriptions  of  clinker  and  breeze  for  fireproof  floors, 
&C,  can  be  seen  at  his  stand,  coke  breeze  for  brick- 
makers'  use  being  also  exhibited. 


(     2     ) 


A  run,  11,  1913. 


AND   COUNTY   ENGINEER. 


Supplement. 


.1.  &  P.   HILL. 

(Bay  12.) 

The  patent  motor  vacuum  road  cleansing  machine 

recently    introduced  l>y  this  well-known  Sheffield  firm 

has  been  fully  described  in  our  pages,  and  its  working 


Hill's   Motor   Vacuum    Road   Cleansing   Machine. 

demonstrated  in  several  of  the  great  provincial  towns,  j  ing 
but  there  are  doubtless  still  many  road  engineers  who  I  ing 
have  not  yet  had  the  opportunity  of  seeing 
it  in  operation,  and  who  will  therefore  wel- 
come the  announcement  that  a  special  trial 
has  been  arranged  for  Municipal  Engineers' 
Day  on  Saturday  week  next,  the  19th  inst., 
at  2.30  p.m.  It  is  claimed  for  the  machine 
that  it  cleans  all  roads  without  causing  any 
dust.  The  conditions  under  which  it  works 
are  scientific  and  healthy,  and  it  can  be 
worked  rapidly  after  heavy  falls  of  rain  or 
snow  without  any  inconvenience  to  the 
public.  It  is  a  simple  and  practical  method 
of  cleaning  roads  of  rubbish,  whether  light 
or  heavy,  wet  or  dry,  and  of  collecting  and 
depositing  it  without  dust.  It  gathers  up 
every  kind  of  road  rubbish,  garbage,  dust, 
mud,  stones,  snow,  and  water,  without 
manual  labour  of  any  kind.  It,  moreover, 
cleanses  the  road  surface  without  damaging 
it,  the  makers  point  out.  It  is  also  applic- 
able for  fixing  to  tramcars  for  track  and 
rail  work  driven  by  an  electric  motor.  The 
midline  consists  of  three  main  components 
No.  1,  a  complete  20-30  h.-p.  4-cylinder 
motor  chassis;  No.  2,  a  cylindrical  sweeping- 
roller  and  shell,  fitted  to  the  chassis;  No.  3, 
a  large  receiver,  fitted  behind  the  sweeping- 
cylinder,  for  collecting  tha  sweepings.  The  "  Gallo- 
way-Hill"   furnace,    which    is   also   being   shown    by 


TRINIDAD  LAKE  ASPHALT  PAVING   COMPANY, 
LIMITED. 
(Bay  13.) 
An    excellent    display   has    been    arranged    by    the 

[Trinidad  Lake  Asphalt  Paving  Company,  Limited, 
Britannia  Wharf,  Townmead  -  road, 
Fulham,  London,  S.W.  Samples  of 
the  material  as  dug  from  the  lake  in 
the  Island  of  Trinidad  are  exhibited 
on  the  stand,  samples  of  refined  Trini- 
dad Lake  bitumen,  for  road  work, 
electrical  purposes,  &c,  being  also 
shown.  The  firm  point  to  the  fact 
that  many  miles  of  roadway  in  Eng- 
land have  been  successfully  laid  with 
their  asphalt  macadam.  One  of  the 
chief  features  of  the  process  is  the 
elimination  of  the  Portland  cement 
concrete  foundation  usually  associated 
with  asphalt  pavements.  Samples 
are  shown  of  the  composition  as  laid 
in  various  thicknesses,  there  being 
exhibited  also  samples  of  mastic 
a-phalt  for  roots,  floors  and  damp- 
courses. 

B.  J.  HALL  &  CO.,  LIMITED. 

(Bay  14.) 

The    productions    of    Messrs.    B.    J. 
Hall  &  Co.,  Limited,  Chalfont  House, 
Peter-street,  Westminster,   S.W.,  form 
an    admirable   display,   copiers,   draw- 
instruments     and      office      furniture      compris- 
the    articles    on    view.      Hall's  patent  "  Drum  " 


Hill's   Tar-macadam   Plant. 


continr.ou 
ferro-ga  II  i 


Hill's   Motor  Vacuum   Road  Cleansing   Machine,  showing 
Bins  Withdrawn. 

Messrs.  Hill,  is  described  as  providing  a  quick  and 
positive  method  of  drying  stone,  granite,  sand,  ehip- 
pings,  and  other  materials  used  in  the  construction 
of  tar-macadam  and  other  roads. 


copier  is  designed  to  produce  blue, 
sepia  or  other  prints  in  any  length 
without  joint.  It  consists  of  a 
felt-covered  drum  worked  in  a 
curved  glass  plate  illuminated  oii 
the  outer  surface  by  arc  lamps. 
The  machine  is  driven  by  a  small 
electric  motor.  The  speed  can  be 
readily  altered  to  suit  any  class  of 
paper.  It  has  a  curient  consump- 
tion of  only  four  units  per  hour 
on  a  200-volt  circuit.  Among  the 
advantages  claimed  for  the 
machine  are :  Extreme  simplicity 
of  construction,  with  few  working 
parts,  and  consequently  small 
maintenance  charges:  easy  charg- 
ing in  horizontal  position ;  a  very 
close  contact,  giving  sharp  defini- 
tion ;  and  a  very  wide  range  of 
speed.  Hall's  patent  vertical 
electric  copiers  are  self-contained 
pillar  machines  to  deal  with  two 
tracings  42  in.  by  30  in.  The 
cylinder  is  fitted  with  the  latest 
tightening  gear.  Upwards  of 
1,100  of  these  machines  have  been  installed  by  the 
patentees.  The  firm's  selection  of  office  furniture 
includes  the  "Pluperfect"  and  "Catena"  drawing 
tables,   the  principal  features  of  the  latter  of  which 
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are  the  wide  range  of  movements  and  independent  con- 
trol of  horizontal  and  vertical  motions.  Dr.  Owen's 
new  instrument  for  the  measurement  oi  smoke  is 
shown  at  the  stand,  the  instrument  in  question,  as 
alivady  stated  in  our  columns,  enabling  the  observer 


Hill's   Deyeb   and   Mixer. 

to  estimate  by  comparison  with  a  series  of  graduated 
tints  the  degree  of  opacity  of  smoke  issuing  from  a 
chimney  of  any  size,  and  to  compute  from  this  by  the 
calculating  scale  the  density  of  the  smoke  or  the 
relative  amount  of  soot  which  it  contains. 

R.  S.  CLARE  &  CO.,  LIMITED. 
(Bay  15a.) 
"  Bi-Tarco  "  is  the  name  by  which  a  new  binder 
containing  pure  bitumen  for  the  manufacture  of 
improved  tar  macadam,  and  introduced  by  Messrs. 
R.  S.  Clare  &  Co.,  Stanhope-street,  Liverpool,  is 
known.  It  is  stated  to  have  wonderful  adhesive  and 
agglomerating  power,  and  to  be  elastic  and  never 
brittle.  Stones,  when  treated  with  it,  adhere  firmly 
together  in  one  solid,  unbreakable  mass,  and  it  is  said 
to  be  especially  suited  to  the  treatment  of  hard 
granite,  stxch  as  Syenite.  At  the  firm's  stand  will 
be  found  some  very  interesting  models  showing  the 
different  stages  of  con- 
struction of  Pitchmac 
roads,  and  several  sec- 
lions  cui  from  Liverpool 
loads  which  have  been 
under  traffic  from  one  to 
over  twelve  years  are 
also  exhibited.  Princos- 
avenue,  Liverpool,  was 
laid  with  Pitchmac  by 
the  city  engineer,  Mr. 
J.  A.  Biodie,  in  1901,  and 
no  repairs  have  since 
been  necessary.  The  road 
is  still  in  good  condition 
in  spita  of  the  fact  thai 
the  traffic  is  as  great  as 
120,000  tons  per  yard 
width  per  annum,  on 
'.lie  Road  Board  basi 
The  area  ol  Pitchmac  laid 
to  date  in  Liverpool  ex- 
ceeds 400,000  super,  yds. 
All  those  who  realise  the 
dangers  incurred  by  tar 
and  pitch  workers  who 
neglect  thoroughly  to 
cleanse  their  hands  after 
work  will  be  interest;-. I 
in  a  powerful  antiseptic, 
"Tarcolene,"     which 

Clare  &  Co.  are  bringing  to  the  notice 
<>f  visitors  to  the  exhibit  ion  !'. ...  i  . 
others  who  realise  the  necessity  of  (mc* 
cleanly  habits  among  their  workmen  will  appreciate 
this  preparation  both  for  its  rapid  action  and  its 
economy  in  use.  The  firm  are  also  exhibiting  several 
of  their   well-known  disinfectants. 


British  and  foreign  asphalt,  tarred  macadam  and  tar- 
paving,  chippings  and  grit,  basaltic  concrete  slab 
paying,  all  matured  twelve  months.  The  firm  con- 
tract for  the  supply  and  laying  of  any  of  the  mate- 
rials  mentioned. 

LIMMER  ASPHALTE  PAVING 

COMPANY,    LIMITED. 

(Bay  16.) 

Specimens     of     mineral     roc! 
asphalte,    mineral    rock     mastic 
asphalte,   refined  Trinidad   bitu- 
men and  Bridport  grit,   "  Litho- 
falt"     paving     blocks,      'Litho- 
ln. •(• "    asphalte    macadam,     aid 
"  Lithofaltum "     are     shown     al 
the     Limmer     Asphalte     Paving 
Company's  stand.    Models  serve 
to    illustrate    vertical    and    hori- 
zontal  dampcourses  in  asphalte, 
.i  stable  with  roof  and  floor  laid 
with    mastic    asphalte.    and    the 
method      of      applying     vertical 
dainpcourse  plates  for  wet  walls. 
other  items  on   the   stand   being 
samples     of      "  Bitma "      speci- 
alities, including  joint  box,  lead 
sleeve  and  troughing  compounds 
and  paints  for  insulating  purposes, 
and    "  Bitmarin "    bituminous   specialities,   including 
paints,   varnishes    and    damp-proofing    composition ; 
while  a  series  of  photographs  illustrate  the  looting, 
flooring  and  street  paving  work  carried  out  by  the 
firm,  and  their  mines  in  the  Bassin  de  Seyssel  (Haute 
Savoie),   France.    The   uniform   quality   of   the   com- 
pany's specialities  is  the  outcome  of  standard  ingre- 
dients,  mixed   in  fixed   proportions,   under   constant 
care     and     conditions,     and     carefully     tested     and 
standardised    in    the    company's    laboratories.      The 
process  of  manufacturing  their  mineral  rock  mastic 
asphalte   is   explained    in    an    illustrated    pamphlet 
which  visitors  to  the  exhibition  will  doubtless  be  able 
to   obtain   copies   of    on   application    at    the    stand. 
During  the  past  half  century  the  uses  to  which  the 
material  has  been  put  are  very  numerous,  and  it  is 
being  increasingly  specified  and  adopted  by  the  prin- 
cipal engineers,  architects  and  others  in  the  erection 
of  important  public  buildings.    The  extensive  use  to 
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JOHN   WALNWKIGHT  <fc  CO.,    LIMITED. 
(Bay  15.) 
i      i     John  Wainwrighi  &  Co.,  Limited, 
Bhepton    Mallet,   and     173    Maida-vale,    W..    exhibil 
Quartziie,   black    rock,    limestone    mai  ad  tin 


Asphalting   on   Roob  Doml,  New    King's   Collegi     Hospital, 

Denim  ins    II  ill. 

which  compre  sed  mineral  rock  asphalte  has  been 
put  for  street  paving  in  the  City  of  London  is  gene- 
rally known,  and  the  process  of  laying  ig  now  a 
fairly  familiar  one.  The  natural  rock,  tough  and 
homogeneous  of  texture,  is  reduced  to  powder. 
This  powder,  when  spread  over  the  area  to  be 
coated,  adapts  itself  perfectly  to  its  new  bed, 
and  with  the  aid  of  little  heat  and  pressure  is 
made  at  once  to  resume  its  former  state.  It  is 
claimed  for  it  that  it -has  proved  to  be  the  most 
satisfactory  sanitary  paving  procurable;  it  is  im- 
pervious to  moisture  and  non-absorbent,  and  beij  g 
.  nothing  can  |  i  i  into  crevices  and  decaj . 
Considerable  saving    in   regard  to  labour  is  claimed 
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to  be  effected  by  the  adoption  of  the  firm's  "  Litho- 
falt "  paving  blocks,  which  can  be  laid  quite  satis- 
factorily by  casual  employees.  As  their  name  im- 
plies, these  blocks  are  of  a  composite  nature,  con- 
taining sufficient  asphalte,  however,  to  give  the 
resultant  paving  the  desirable  attributes  of  com- 
pressed mineral  rock  asphalte  at  a  smaller 
cost.  Experience  has  proved  their  great  durability 
and  remarkable  uniformity  in  wear,  due  to  the 
manner  of  their  compression.  The  blocks  are 
made  in  four  thicknesses  —  viz.,  IJ-in.,  lj-in., 
IJ-in.  and  2-in.— to  suit  the  different  conditions  of 
traffic.  Being  laid  on  a  concrete  foundation  they 
require  only  the  necessary  cement  mortar  for  bedding 
purposes.  The  borough  surveyors  of  Poplar,  Hamp- 
stead  and  Folkestone  were  the  first  to  put,  Lithofalt 
paving  blocks  to  a  practical  test  in  this  country, 
and  now,  after  several  years  of  experience,  do  not 
hesitate  to  say  that  their  early  impressions  of 
their    merits    have    ii way    been    weakened,    hut 


engineering    purposes    are    exhibited    at    a    separate 
stand,  No.   147,  Eow  G,  downstairs. 

CANDY  FILTER  COMPANY,  LIMITED. 

(Bay  18.) 

The  importance  and  rapid  advancement  of  the  science 
of  mechanical  and  chemical  water  filtration  is  well 
shown  by  the  exhibit  of  the  Candy  Filter  Company, 
Limited,  of  Westminster,  at  their  stand  at  Olympia, 
Bay  No.  18,  the  walls  being  covered  with  framed  photo- 
graphs and  pictures  of  some  of  the  many  installations 
of  the  several  types  of  water  purification  plant  put 
down  by  this  company  in  various  parts  of  the  world. 
One  of  the  most  interesting  is  the  large  photograph 
of  the  comprehensive  installation  of  twelve  filters  put 
down  for  the  Torquay  Corporation,  which  successfully 
deal  with  the  water  from  two  of  their  reservoirs,  the 
daily  capacity  of  the  plant  being  2,250,000  gallons. 
Ano!  her  installation   of  an   entirely  different   type   is 


Method    of   Laying    "Lithofalt"    Blocks. 


rather  to  the  contrary.  Our  issue  of  July  21.  1911, 
contains  an  article  dealing  fully  with  "Lithomac" 
asphalte,  "the  twentieth  century  paving,"  as  it 
is  called,  but  it  may  not  be  out  of  place,  in  conclu- 
sion, again  to  draw  attention  to  its  unquestionable 
advantages  in  situations  where,  while  a  really  sub- 
stantial carriageway  is  a  necessity,  the  heavy  cosl 
of  concrete  foundations  frequently  lenders  the  pro- 
vision of  such  a  road  impossible. 

UNITED  STONE  FIRMS,  LIMITED. 
(Bay  16a.) 
U  this  stand  the  United  Stone  Firms,  Limited. 
2  Bristol-chambers,  Nicholas-street,  Bristol,  and 
down  Wharf.  69  Lots-road,  Chelsea,  S.W.,  exhibit 
samples  of  their  products  for  surveyors'  purposes, 
comprising  the  celebrated  Porthgain  granite  mac- 
adam and  screened  chippings  from  their  extensive 
quarries  situate  on  the  North  Coast  of  Pembroke- 
shire, midway  between  St.  David's  Head  and 
Strumble  Head.  These  are  among  the  largest 
and  best  equipped  quarries  in  the  country, 
with  all  the  most  modern  plant  and  appliances. 
Porthgain  Harbour  is  the  property  of  the  firm,  and 
they  possess  their  own  fleet  of  steamers,  included  in 
the  exhibit  being  a  model  of  their  vessels.  Samples 
of  kerb,  channel,  paving  flags,  setts,  &c,  are  also 
exhibited  out  of  the  following  materials  from  the 
firm's  own  extensive  quarries  in  the  various  districts 
named:  Cornish  granite  from  the  famous  Dd  Lank 
Quarries  and  the  Dartmoor  Quarries  at  Merrivale, 
near  Tavistock;  blue  Bristol  pennant  stone  from  the 
Fishponds,  Stapleton  and  Hallatrow  quarries;  Kein- 
ton  stone  from  the  Keinton  and  Street  quarries  in 
Somersetshire ;  and  Shamrock  flags,  of  natural  stone 
from  the  well-known  Irish  quarries  in  County  Clare. 
The   firm's   stone    and   granite   for   architectural    and 


shown  in  the  photograph  of  the  patent  De-Clor  Fillers 
for  dealing  with  the  supply  to  the  city  of  Truro.  This 
plant  is  a  substantial  testimony  to  the  contention  of 
modern  filtration  experts — i.e.,  that  the  ordinary  sand 
filter  beds  which  used  to  be  thought  more  or  less 
infallible  are  not  by  any  means  the  safeguard  they 
were  imagined  to  be.  The  company  point  out  that  at 
Truro  there  are  sand  filters  of  the  latest  and  best  type 


Candy   Filter. 


which,  although  worked  in  the  most  careful  manner, 
fail  to  produce  a  water  which  bacteriologists  could 
certify  as  being  free  from  objectionable  germs,  and  it, 
was  found  necessary  to  put  down  the  De-Clor  process 
to  deal  with  the  water  after  the  sand  beds  had  finished 
with  it.  This  town  now  enjoys  a  supply  entirely  free 
from  any  intestinal  organisms  and  containing  but  very 
few  of  the  ordinary  harmless  water  bacteria.  A  well- 
known  and  widely  discussed  installation  is  that  of  the 
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Reading  Corporation,  which  consists  of  five  Candy 
De-Clor  filters  filtering  1,000,000  gallons  a  day.  This 
plant  deals  with  the  very  impure  water  from  the 
navigable  river  Kennett,  which,  after  rough  filtration, 
is  pumped  through  the  De-Clor  filters  to  the  town  reser- 
voirs. The  results  are  astonishing,  and  far  transcend 
anything  that  can  be  accomplished  by  other  forms  of 
purification.  A  dirty,  yellow-coloured  river  water, 
teeming  with  bacteria,  is  converted  into  a  clear,  colour- 
less water  of  the  greatest  purity,  and  this  at  an  infini- 
tesimal capital  and  working  cost  compared  with  the 
old-fashioned  sand  beds.  Engineers  and  scientists 
from  many  parts  of  the  world  have  visited  this  plant 
and  expressed  their  appreciation  of  the  efficiency  of  the 
process.  Lack  of  space  forbids  mention  of  many  other 
interesting  plants,  and  visitors  to  the  Exhibition  should 
not  fail  carefully  to  study  the  various  illustrations  of 
Candy  filters,  including  those  for  removing  iron  with- 
out the  use  of  chemicals,  for  dealing  with  peaty  colour, 
and  for  other  waters,  by  means  of  their  latest  filter  the 
"  Compound."  Attention  should  be  paid  also  to  the 
large  diagram  of  one  of  the  company's  patent  chemical 
injectors,  which  is  both  simple  and  efficient.  Alto- 
gether, a  very  profitable  half-hour  can  be  spent  at 
Bay  No.  18,  and  visitors  should  not  leave  the  Exhi- 
bition without  obtaining  one  of  the  company's 
pamphlets  explaining  their  compound  filter  and  other 
processes.  Our  illustration  shows  a  typical  Candy 
filter  for  general  purification  purposes. 

HAM,  BAKER  &  CO.,  LIMITED. 
(Bay  19.) 
Automatic  and  power-driven  travelling  distributors 
for  rectangular  sewage  filter-beds  form  an  important 
part  of  the  exhibit  of  Messrs.  Ham,  Baker  &  Co., 
Limited,  Grosvenor-road,  Westminster,  S.W.,  and 
Municipal  Engineering  Works,  Langley  Green,  near 
Birmingham.  In  the  firm's  patent  buoyant  sewage 
distributor  the  whole  weight  of  the  revolving  parts 
is  "  air-borne "  by  means  of  a  buoy  floating  in  a 
small  tank  of  water  in  the  centre  of  the  bed.  By  this 
form  of  construction  the  bearings  are  relieved  of  all 
wear  and  tear  due  to  weight,  a  point  of  much  im- 
portance with  large  distributors.  The  patent  buoyant 
distributor  has  been  adopted  at  Maidstone,  Enfield, 
Harrogate,  Maybole.  Clay  Cross,  Malvern,  Birming- 
ham, Leeds,  Caversham,  Croydon,  Euislip,  and  else- 
where. An  arrangement  for  automatically  clearing 
sparge  holes  in  the  delivery  holes  of  sprinklers  is  an 
interesting  item  on  the  stand,  other  exhibits  on  which 
are  fixed  sewage  sprays,  and  a  model  of  a  sedimen- 
tation tank  fitted  with  patent  revolving  apparatus  for 
removing  sludge.  This  machine  is  worked  by  hand, 
and  is  used  for  periodically  removing  sludge  without 
emptying  the  tank.  Patent  sluice  valves  for  water- 
works, hydrants  of  various  types,  air  valves,  waste 
preventers,  water  meters  are  also  to  be  seen,  and 
among  the  numerous  other  articles  to  which  the 
attention  of  visitors  to  the  exhibition  may  be  directed 
are  direction  posts,  pumps,  sewer  ventilating  shafts, 
gulley  grates,  pen  manhole  covers. 

EXDERBY    AND    STONEY    STANTON    GB  \NITE 
I  OMPANY,  LIMITED. 
(Bay  20.) 
The  exhibit.-,  of  the   !  and    Stoney   SI 

Granite   Company,   Limited,    Narborough,    near    Lei- 
cester, include  specimens  of  worked  granite  for  build- 
ings, bedstones,  pate  posts  and  spur  stones,  granite 
ind  channels,    quadrants    and    steps,    granite 
:  I  paving, 

granite   for   road   making,   granite   ch 
; 
and   granite  n    railways    and    com 

Tarred  macadam  and  tarred  screenings,  broken  top 
stone  for  bacteria  bed  mite  rubble  for  roa 

dations,    and   granite   dresser   drippings    for 
tions  and  sides  of  roads  are  al 

ELLISTOWX    COLLIER  1 1 . 
(Bay  21.) 
Ellistown   Colli' i  i  |  llistown,    near   Leicester, 

exhibit  examples  of  their   stoneware,   fireclay  goods 
and  red  bricks.    Under  the   first-mentioned  heading 
they  have  included  sanitary  pipes  and  fittings,    \taei 
patent  flexible  joints,  Stanford  joints,  Hassall! 
lined   joints,   Light's    back    flush    valve    in 
quick  flush  traps,  and  patent  "screw  cone" 
for  interceptors,  and  block  and  flan  traps.    The  fire- 
clay goods  comprise  fire  bricks,  fire  tiles,  boiler  seat- 
mgs,   flue   covers,   and   flue  linings,   while  red    la    b 
bricks,  best  hand-m    [e,  red     tndsto 


copings,  pilasters,  pillar  caps,  and  ventilating  bricks 
go  to  make  up  the  third  section. 

MARTIN,  EARLE  &  CO.,  LIMITED. 
(Bay  22.) 
This  well-known  firm  of  cement  manufacturers,  of 
London  House,  Crutched  Friars,  E.C.,  and  Wickham, 
Rochester,  Kent,  are,  as  usual,  adequately  repre- 
sented. The  firm's  "Rhinoceros  brand"  is  guaran- 
teed to  comply  with  all  modem  specifications,  in- 
cluding the  British  standard  specification,  as  revised 
to  August,  1910.  "Ferroduric"  is  a  special  brand, 
manufactured  to  meet  the  requirements  of  ferro- 
concrete specifications,  and  has  been  largely  used  in 
many  important  ferro-conciete  buildings.  The  works 
are  ideally  situated,  forming  an  imposing  establish- 
ment on  the  north  bank  of  the  river  Medway,  with  a 
fiontage  of  nearly  half  a  mile.  The  only  requisites 
in  connection  with  the  manufacture  of  cement  which 
have  to  be  brought  any  considerable  distance  are  coal 
and  coke,  the  raw  material— chalk  and  clay— being 
found  in  ample  quantities  on  the  spot.  Immediately 
adjacent  to  the  works  are  immense  chalk  pits,  from 
which  the  company  have  excavated  large  quantities 
for  many  years,  and  the  visible  supply  is  sufficient  to 
keep  the  works  going  at  their  present  capacity  for 
many  years  to  come.  Altogether  the  company  own 
about  70  acres  of  freehold,  with  all  the  mining  rights 
attached  thereto,  while  a  lease  is  also  held  of  an 
additional  30  acres,  with  the  right  to  remove  the  chalk 
therefrom.  With  regard  to  clay,  the  company  have 
secured  the  rights  of  huge  deposits  in  the  river 
Medway,  which  are  of  a  particularly  suitable  charac- 
ter for  cement  manufacture.  The  manufacture  of 
"Rhinoceros  brand"  cement  is  carried  out  by  both 
chamber  kiln  and  rotary  kiln  processes. 

BRITISH  TRUST   CORPORATION,   LIMITED. 
(Bay  24.) 

"Cormastic"  road  covering,  road  blocks,  road 
binder,  cork  asphalt  blocks  and  "  Corkite  "  tiles  are 
among  the  items  of  interest  at  the  stand  in  possession 
of  the  British  Trust  Corporation,  Limited,  85  London- 
wall,  London,  E.C.  The  "  Cormastic  "  road  covering 
is  intended  for  laying  in  situ  to  any  desired  thickness 
upon  country  and  suburban  roads,  and  is  claimed  to 
be  suitable  for  all  classes  of  traffic.  The  road  blocks 
are  of  the  same  material.  "  Cormasticine "  is  the 
name  by  which  the  bituminous  binder  used  in  the 
manufacture  of  the  above  materials  is  known.  The 
cork  asphalt  blocks  are  supplied  for  laying  in  the 
open  on  inclines  for  light  traffic,  and  under  cover 
where  a  silent  and  non-slipping  paving  material  is 
required.  A  silent  and  durable  paving  is  also  ob- 
tainable by  the  use  of  "  Corkite  "  tiles,  and  the  adop- 
tion of  these  in  factories  and  for  the  purpose  of 
.station  platforms  is  recommended  by  the  company. — 
The  "  Airalite "  non-explosive  gas  generator,  which 
is  exhibited  on  this  stand,  is  a  machine  for  generating 
gas  from  petrol,  for  lighting,  heating  and  cooking. 
It  is  claimed  to  be  both  economical  and  efficient, 
and  as  being  suitable  for  use  in  public  institutions, 
country  houses  and  factories.  The  Non-Explosive 
Gas  Company,  5  South-street,  Finsbury,  London. 
E.C,  will  furnish  all  particulars  with  regard  to  the 
i  pps  ratus. 

ROCMAC,   LIMITED. 
(Bay  25.) 

Materials  for  making  and  samples  of  Rocmac  roads 
Form    the    exhibit  of   Rocmac,   Limited,    13   Vii  bo  ia 
Westminster,   SAW,  at  this  stand. 

j;  \.\SOME  vrrMEHR     MACHINERY     COMPANY, 
LIMITED. 

(Bay  26.) 
\  novel  feature  of  the  exhibit  of  the  Ransome-ver- 
Mehr  Machinery  Company,  Limited,  Brunswick  House, 
Westminster,  S.W.,  is  a  working  model  of  their 
Ransome  continuous  filter.  This  filter  is  proving  most 
successful  in  the  treatment  of  water  for  town  supplies, 
the  results  bacteriologically  and  chemically  being 
exceptionally  high.  As  contrary  to  the  usual  mechani- 
cal filler,  no  power  is  needed  in  connection  with  this 
system,  and  a  portion  of  the  sand  that  is  used  as 
g  media  is  being  constantly  removed  from  the 
filter  to  a  sand  washer  at  the  base,  where  it  is 
thoroughly  cleaned  and  automatically  returned  to  the 
head  of  the  filter  to  be  re-used  for  filtering  purposes. 
I'ii is  use  of  moving  sand  not  only  eliminates  the  neces- 
constant  washing  back  of  the  filter,  but,  owing 
to  the  conical  shape  that  is  taken  by  the  body  of  fixed 
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or  stationary  sand  inside  the  filter,  a  very  greatly 
increased  filtration  area  is  formed.  Among  other 
filters  at  the  present  time  under  construction,  the  com- 
pany have  in  hand  three  10-ft.  diameter  filters  for  the 
Merthyr  Tydfil  Corporation,  which  are  guaranteed  to 
treat  1,200,000  gallons  per  day  of  twenty-four  hours. 
This  contract  was  secured  by  them  by  public  tender, 
and  after  an  8-ft.  diameter  filter  had  been  in  use  on 
t lie  town  supply  ;:t  Merthyr  for  over  eighteen  months. 


Ransome  Continuous  Filter. 

The  patented  coagulating  apparatus  is  also  shown, 
and  by  means  of  tins  invention  not  only  is  the  pro 
portion  of  chemical  passed  through  the  filter  kept  con- 
stant, but  the  quantity  is  automatically  regulated  in 
direct  ratio  to  the  amount  of  water  treated  by  the  filter 
at  any  given  moment.  It  is  interesting  to  note  that 
the  washing  of  the  moving  sand  takes  place  outside 
the  actual  filter  itself. 

\Y.    II.    WILLCOX    &    CO.    LIMITED. 
(Bay  27.i 

Messrs.  W.  H.  Willcox'  &  Co.,  Limited,  32,  34,  36 
and  38  South  war k-street,  London-,  S.E..  hive  placed 
on  view  examples  of  their  <emi-rotary  wing  pumps 
(lift  and  force,  double  and  quadruple  action  for  hand 
and  power).  Willcox  -  Turner  triple-acting  plunger 
pumps,  Woolston  rotary  gear  pumps  for  power,  and 
improved  rotary  piston  pumps  for  power.  There  are 
.  !  o  to  he  seen  here  centrifugal  pumps,  diaphragm 
pumps,   builer    wash-out    pumps,    water-cart    pumps, 

M  i,nor  "  and  other  manure  pumps.  Mention  may 
also  be  made  of  their  patent  non-rubber  wire-bound 
suction  and  delivery  hose,  ejectors,  and  the  Willeox- 
Penberthy  cellar,  sump  or  pit  drainer,  for  automati- 
cally getting  rid  of  flood  water.  The  last  named  is 
operated  by  water  pressure  from  mains,  and  will  be 
shown  in  operation  on  the  stand.  Penberthy  standard 
automatic  and  autopositive  injectors  for  feeding 
boilers  at  high,  medium,  or  low  steam  pressures, 
general  engineers'  stores,  lubricating  oils,  packings, 
helting.  steam  fittings,  boiler  mountings,  and  tools 
are  other  features  of  this  exhibit. 

KENT  COUNTY  FENCING  COMPANY 
(Stand  1,  Row  B.) 
Wire-bound  cleft  chestnut  and  cleft  oak  fencing 
and  cleft  chestnut  "  panels  "  of  fencing,  without  wire, 
are  shown  by  the  Kent  County  Fencing  Company, 
Crouch,  Borough  Green,  Kent.  Gates  and  tree 
guards  are  other  examples  of  the  company's  work 
to  which  attention  may  be  directed. 

PARLIAMENTARY   AND   GENERAL   BUREAU, 

LIMITED. 

{Stand  2a,  Row  B.) 

The   above-named  firm,   who   carry  on   business   at 

-18/49    Queen    Anne's    Chambers,  Tothill-street,  West- 


minster, S.W.,  are  typewriting,  duplicating  and 
addressing  experts,  translations  being  another  work 
in  which  they  are  engaged. 

EDWARD  THOMAS  BOWYER. 
(Stand  2b,  Row  B.) 
-Mr.  Edward  Thomas  Bowyer,  144a  High-street, 
Slough,  is  the  sole  agent  for  Templeman's  patent 
joints  for  water  stand  posts.  The  swan-neck  of  the 
automatic  self-locking  joint  cannot  be  removed  from 
the  post.  The  joint  is  opened  with  a  key.  When  a 
van  is  full  the  key  is  withdrawn.  The  swan-neck 
is  then  put  back  in  line  with  the  kerb,  and  will  lock 
itself  either  side.  The  Windsor  joint  can  be  used 
by  any  height  water  or  mortar  cart  or  steam  roller, 
or  as  a  fire  hydrant.  The  swan-neck  may  be  left 
locked  on  the  post  or  removed,  leaving  a  watertight 
joint  on  post.  It  is  claimed  for  these  joints  that  they 
never  leak,  an-  alwavs  safe,  and  cannot  be  meddled 
with. 

C.   W.  ARMITAGE. 

(Stand  4a,  Row  B.i 
Preparations  for  cleaning  paint  and  removing  dirt 
and  stains  from  delicate  materials  without  damage  to 
colour  are  brought  to  the  notice  of  visitors  to  the 
exhibition  by  Mr.  C.  W.  Armitage,  104  Kenyon-stveet. 
Ful ham.  London.  S.W. 

BRISTOL   WAGON   AND  CARRIAGE   WORKS 
COMPANY,  LIMITED. 

(Stand  G  and  7,  Row  B.) 

A  water  van  with  cylindrical  body,  contractors'  cart, 
spring  tipping  cart,  builders'  van,  Liverpool  float, 
trolley,  patent  screw  tip  dust  van  with  patent  covers, 
light  covered  van,  light  delivery  van,  and  cob-size 
improved  spring  float,  comprise  the  exhibits  of  the 
Bristol  Wagon  and  Carriage  Works  Company,  Limited. 
Lawrence-hill,  Bristol. 

T.  BAKER  &  SONS. 
(Stand  6a,  Row  B.) 
\  100-gall.  street  watering  van  fitted  with  the  patent 
economic  sprinkler  with  brake,  and  a  200-gallon  sani- 
tary tumbler  cart  with  improved  cranked  axle,  are  the 
principal  exhibits  of  Messrs.  T.  Baker  &  Sons,  engi- 
neers, Compton,  Berks.  A  three-wheeled  hand  dust 
cart  is  shown. 

STANLEY  UNDERWOOD  COMPANY. 
(Stand  6b,  Row  B.) 
This  firm,  whose  works  are  at  Shottermill,  Hasle- 
mere,  Surrey,  are  the  manufacturers  of  the  "  Stanley  " 
cleft  chestnut  pale  fencing.  The  exhibit  shows  the 
fencing  in  various  heights  and  styles ;  also  gates  to 
match.  The  posts  used  are  treated  throughout  their 
length  with  "  Sideroleum  "  wood  preservative,  which 
greatly  adds  to  their  appearance  and  durability.  Some 
of  the  fencing  exhibited  has  been  treated  with  this 
preservative.      The  fencing  is  entirely  British  made. 

GERTRUDE   SAUNDERS. 

(Stand  8,   Row   B.) 

Mi.-.-     Gertrude     Saunders,     36     Broadway.     West 

minster,    S.W.,    has    a    typewriting    and    translations 

bureau  at  this  stand. 

FERNDEN   FENCING   COMPANY. 
(Stand  8a,  Row  B.) 
Cleft  chestnut  pale  fencing  and  doors  of  "  Fernden  " 
manufacture    are    shown    by   the    Fernden    Fencing 
Company,    Bell    Yale,   Haslemere,   Surrey. 

PHGENIX    ENGINEERING    COMPANY.    LIMITED. 

(Stand  9,  Row  B.) 
Pumps,  tar-spraying  machines,  water-cart  sprinklers 
and  spray-hose  and  couplings  are  among  the  exhibits 
of  the  Phoenix  Engineering  Company,  Limited,  Chard. 
"  Floodgate  "  pumps  of  various  types  are  shown,  these 
including  one  in  operation  which  is  intended  for  the 
raising  of  large  quantities  of  muddy  and  gritty  water, 
sewage,  and  so  forth.  A  second  type,  mounted  on 
a  steel  barrow,  is  fitted  with  a  10-in.  working  barrel. 
and  is  arranged  for  3-in.  suction.  It  will  raise  from 
2,500  to  3,000  gallons  of  water  per  hour,  and  is  suit- 
able for  lifts  up  to  some  26  ft.  It  is  intended  for 
use  where  it  is  necessary  quickly  to  move  the  pump 
from  one  point  to  another,  or  where  a  portable  hand- 
lift  pump  is  required  for  dealing  with  large  quantities 
of  liquids.  It  requires  no  fixing,  and  should  be 
found    indispensable    on    contracts    where    work     is 
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liable  to  be  delayed  !>>  sudden  rainfall  or  floods. 
This  pump  is  also  largely  used  for  sewer  work.  The 
linn's  diaphragm  pump  will  be  seen  in  operation  by 
to  the  exhibition.  This  pump  is  fitted  with 
a  rubber  diaphragm  in  place  of  the  usual  pump 
bucket  It  is  arranged  for  3-in.  suction,  and  will 
raise  from  2,500  to  3,000  gallons  of  water  per  hour. 
The  diaphragm  is  made  of  best  quality  rubber,  ami 
is  14  iu.  diameter,  which  is  somewhat  larger  than 
that  usually  employed.  It  can  he  supplied  with 
either  bottom  or  side  suction.  In  the  "Phoenix 
Rapid"  tar-spraying  machine  the  pump  has  been 
specially   designed    for   dealing    with   hot    tar.    II    i- 


Phce.njx    Engineering    Company's    "Floodgate"  Pump 


manufactured  entirely  of  iron  and  steel.  The  valves 
are  steel  balls,  which  the  firm  have  found  from  ex- 
perience to  make  the  best  form  of  valve  for  this  class 
of  pump.  Either  valve  is  easily  got  at  by  unscrew- 
ing a  small  cap,  and  it  is  not  necessary  to  take  the 
pump  to  pieces  to  examine  them.  An  arrangement 
is  fitted  for  pumping  hot  air  for  cleaning  through,  if 
required.  The  plunger  is  of  a  special  design,  which 
is  guaranteed  not  to  leak,  and  on  this  account  a 
larger  barrel  than  usual  is  employed;  moreover,  the 
barrel  can  be  left  open  at  the  top  so  that  the  plunger 
may  be  easily  withdrawn  without  taking  the  pump 
to  pieces.  The  air  vessel  is  extra  large,  and  cast  in 
one  piece  so  that  the  air  cannot  le.ak  out  of  the  top. 
The  motion  for  working  the  pump  is  of  the  ordinary 
I  and  lever  type,  with  up-and-down  motion,  and 
being  placed  on  the  side  of  the  boiler,  the  man  work- 
ing it  is  able  to  keep  well  away  from  the  fire.  The 
spray  nozzle  is  of  an  unique  design,  made  specially 
For  easy  cleaning,  being  fitted  with  a  small  clip  on 
cap  for  this  purpose,  thus  obviating  unscrew  ing  the 
nozzle  from  the  spray  pipe.  The  spray  pipe  is  fitted 
with  two  handles,  one  of  which  serves  as  a  tap  for 
turning  the  spray  on  and  off  and  enabling  the  man 
working  the  spray  to  have  perfect  control  without 
leaving  go  of  the  handles.  One  or  more  spray  pipe- 
can  be  fitted  to  the  pump,  or  one  or  more  nozzles  to 
the  spray  pipe,  the  pump  being  of  ample  capacity  for 
dealing  with  this.  The  boiler  is  constructed  gene- 
rally upon  the  same  principle  as  the  "Phoenix 
Rapid"patent  tar  boilers,  which 
met  with  so  much  success 
lor  some  twenty  years,  the  wheels 
prings  being  strengthened 
to  allow  for  continual  working 
on  the  road. 

T.   W.    PALMER   &    CO. 
(Stand  10,  Row  B.) 
Varieties   oi   paling,  ornamental  wrought-iron   fenc- 
ing, corrugated   steel   paling,  garden   border  hurdles. 
wrought-iron     palisading,     corrugated     sheet     fence, 
wrought-iron    and    ehestnul     band    gales,    and    tree 
guards    an-    shown    at    Ibis    stand    by    Messrs.    T.    W. 
Si    Co..    Merton    Abbey    Ironworks,    Merton, 
S  \\ 

A.   ('.  W.  HOBMAN  &  CO 
(Stand  11,  Row  B.) 
iblisl     [firm  have  arranged  an  interest- 
play  of  Kentish  i  is  used  for  tar-paving 
iind  tar-macadam,  tar-paving  and  tar-macadam  uiate- 

.     I    lor  USC,   samples  of  paving  after  many 

ears'    wear,    and     samples     of     natural     rock    ma -tie 

asphalt,  bitumen  and  grit  u-ed  therewith,  and  models 

showing  the   application  of  the.;e.    The    firm— whose 

are  at  Cliftonville,   South   Bermondsey— -also 


,  \iiii, it  "Clifton"  artificial  stone  in  steps,  balus- 
trades and  dressings  in  various  colours,  paving  in&Uu 
Oi'  slabs,  mosaic  steps,  &c,  "  Cliftonite  "  ornamental 
noii-slipp  mv  paving,  and  "  Emcrite  '  and  leaded  non- 
slippevy  treads  for  heavy  wear. 

JAMES  WOODWARD,  LIMITED. 
(Stand  12a,  Row  B.) 
This  well-known  Swadlincote  firm,  whose  London 
offices  are  at  (>G  Victoria-street,  S.W.,  are  showing 
samples  of  glazed  bricks,  including  their  speciality 
in  coloured  salt-glaze  cane  and  white  enamelled 
sinks,  white  glazed  manhole  fittings,  bacteria  bed 
tiles  and  glazed  stoneware  pipes.  They  are  exhibit- 
ing    also    Ames'    patent      flexible     joint.    Ames'    patent 

tandard   grouted    joint    and  Ewing's   Xentrie,   Archer 
Xentric,  etc. 

PETROLITE,  LIMITED 
(Stands  13  and   ]4.  Row    B.) 

Limited,  78  Wigmore-street,  London,  W., 
are  the  owners  and  manufacturers  of 
the  Petrolite  safety  lamp.  Thespecial 
feature  of  the  lamp  is  the  Petrolite 
container,  which  consists  of  a  highly 
absorbent  and  incombustible  stone, 
perforated  to  allow  the  passage  of  air, 
and  enclosed  in  a  metal  container. 
This  container  is  filled  with  petrol, 
which  is  immediately  absorbed  by  the 
stone;  thus  in  the  lamp  itself  there 
is  no  free  liquid,  and  explosion  is 
impossible.  The  petrol  absorbed  in 
the  stone  gives  off  a  vapour,  and  in 
due  course  is  consumed  in  the  burner, 
producing  a  hot  bunsen  flame,  which  when  used  with 
mantle  gives  a  brilliant  incandescent  light.  There  is 
no  wick  to  trim,  no  free  liquid,  no  smoke,  and  no  smell. 

JOHN  YATES  &   CO.,   LIMITED. 
(Stand  15,  Row  B.) 
Since   1804  the  above  firm  have  manufactured,   at 
their  works  at  Aston,  Birmingham,  all  classes  of  tools. 


Pitcenix    Engineering    Company's   Tar-spraying 

M  whine. 

making  a  speciality  of  those  for  corporation  and 
public  work  of  every  description,  and  few,  indeed, 
have  been  the  projects  carried  out  in  that  line  with- 
out the  assistance  of  Yates'  tools.  At  their  stand 
they  are  showing  a  very  large  selection  of  their 
manufactures,  ranging  From  a  bucket  to  a  tar-boiler 
fitted  with  Bpraying  apparatus,  and  from  a  garden 
trowel  to  a  diaphragm  pump.  In  fact,  the  latter  will 
be  quite  a  feature  of  the  stand,  as  it  is  one  of 
their  famous  3-in.  "Contractor"  pumps,  and  will  be 
shown  at  work,  the  motive  power  being  a  small  boy. 
This  pump  can   be  supplied   fitted  on   steel   barrow 


( 
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complete  with  hose,  foot  valve,  &c,  at  a  remark- 
ably low  price.  The  80-gallon  horizontal  tar-boiler 
which  this  firm  will  exhibit,  fitted  with  spray- 
ing apparatus,  will  doubtless  be  a  great  attraction, 
ami  we  have  no  doubt  the  many  distinctive  features 
of  this  boiler  will  readily  commend  themselves  to 
all  interested  in  tar  work,  as 
will  also  the  large  assortment 
of  tar  cans,  buckets,  and  to  I 
which  the  firm  are  also  show 
ing.  It  is  almost  supeirluou 
to  remind  co  [tractors  and  sir  - 
veyors  that  the  firm  manul'ie 
line  practically  all  classes  ol 
tools  and  appliances  suitable 
for    them.      Messrs.     Yates     are 

always   pleased   to   show    their 

eiTents      round      their      works, 

and    thi'  privilege    i^  one  u  hieli. 

we  understand,  scores  avail 
themselves  of  annually,  so 
Uia1  the  various  corners 
ol    the    workshops,    <>i     which 

photographs    have    been    iaken, 

framed  and  hung  in  the  office 
on  the  stand,  will  doubtless 
1 1,'  recognised  by  manj .  Prac- 
tically the  whole  of  this  firm's 
various  manufactures  lor  the 
home  trade  are  represented 
on  the  stall,  and  the  whole  ex- 
hibit, including  shovels,  forks, 
picks,  lamps,  wedges,  barrows, 
handcarts,  and  selections  of 
tools  for  highways,  tramways, 
gasworks  and  general  con- 
iract  work  is  excellent.  Almost 
all  have  some  distinctive 
feature  showing  careful  thought 
and  an  exact  knowledge  of  the 
particular  requirements  of  the 
various  classes  of  their  clientele 
gained  from  an  experience 
extending   over   upwards    of    a 

century.  Their  barrier  stand,  for  instance,  is  very 
much  like  most  similar  appliances  in  general  use, 
except  that  by  the  special  clip  it.  is  made  to  open 
just  the  right  distance  and  no  further,  and  that  after 
use  it  can  lie  compactly  folded.     Then,  again,  Messrs. 


attention  from  visitors,  as  also  their  handcarts  and 
barrows,  while  an  assortment  of  their  lamps  helps  to 
show  the  great  variety  of  this  firm's  manufactures. 
Xo  notice  of  their  stand  would  be  complete  without 
reference  to  Messrs.  Yates'  tramway  tools,  all  of 
which,  from  their  platelayers'  spanners  to  the  large 


Pickup    &    Co.'s    "Diamond"    Urinal    Range. 


jiiu  crows,  show  yieat  ingenuity  of  design  and  excel- 
lence of  workmanship.  The  stand  will  be  in  charge 
of  their  contract  manager,  Mr.  George  Pike,  and  as 
he  is  well  known  in  such  circles  as  patronise  the 
Building  Exhibition,  we  expect  be  is  looking  forward 
to  renewing  a  good  many  pleasant  acquaintanceships. 


Pickup   &    Co.'s    "Sapphire' 
Slop  Hopper. 


Pedestal 


Yates  claim  that  by  using  their  pipe-lowering  and 
jointing  appliance  in  conjunction  with  shear  legs  one 
man  less  is  required  in  a  trench.  A  large  collection 
of  blacksmiths'  tools,  portable  forge  and  bench  vice 
will,   we  have   no   doubt,   attract  very   considerable 


\v:  R. 


PICKUP  <fc   CO.,   LIMITED. 
(Stand   17.   Row    B.) 


A  very  striking  and  attractive  exhibit  is  that  of 
the  well-known  firm  of  Messrs.  W.  E.  Pickup  &  Co., 
Limited,  of  Pearl  Brook  Works,  Horwich,  Lanes. 
It  will,  of  course,  be  remembered  that  these  extensive 
and  important  works  were  carried  on  for  many  years 
by  the  late  firm  of  Messrs.  G.  &  D.  Musgrave. 
Limited,  and  were  acquired,  together  with  the  nume- 
rous moulds  and  complete  plant,  by  the  directorate 
of  the  John  Crankshaw  Company,  Limited,  the  old- 
established  firm  of  stoneware  pipe  manufacturers  at 
Horwich,  by  whom  a  new  limited  company  was 
formed  in  the  name  of  W.  R.  Pickup  &  Co.,  Limited, 
for  the  purposes  oi  Hie  enamelled  fireclay  business, 
Mr.  W.  R.  Pickup  being  the  managing  director  of 
both  the  allied  undertakings.  Messrs.  Crankshaw's 
productions  have,  of  course,  been  very  widely  and 
favourably  known  for  many  years  past,  their  pipes 
and  fittings  being  manufactured  at  Horwich  from 
the  smallest  to  the  largest  standard  sizes  (3  in.  to 
36  in.  diameter).  Since  Messrs.  Pickup  took  over  the 
Pearl  Brook  Works  many  additions  and  improve- 
ments have  been  introduced  in  consequence  of  the 
remarkable  success  achieved  and  the  constantly  in- 
creasing demand  for  the  firm's  manufactures,  and 
the  Pearl  Brook  works  are  now  believed  to  be  second 
to  none  of  their  kind  in  this  country.  New  show- 
rooms have  been  opened  in  numerous  centres,  and 
the  firm  now  have  branches  and  agencies  in  various 
parts  of  the  kingdom,  as  well  as  on  the  Continent  and 
in  the  Colonies.  The  goods  manufactured  comprise 
all  descriptions  of  sanitary  appliances  for  public 
buildings,  institutions,  schools  and  conveniences,  as 
well  as  private  residences,  including  baths,  closets, 
lavatories,  urinals,  sinks,  hospital  and  asylum  spe- 
cialities, laboratory  fittings,  &c.  In  the  introduction 
to  their  newly-issued  complete  illustrated  catalogue 
(which,  by  the  way,  should  be  in  the  hands  of  every 
up-to-date  sanitarian,  vvhether  architect,  municipal 
engineer,  or  tradesman) — Messrs.  Pickup  draw  atten- 
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tion  to  the  fact  that  only  specially  selected  clays  are 
used,  these  being  prepared  and  blended  to  yield  the 
greatest  possible  strength  and  rigidity,  resulting  in 
productions  which  are  exceedingly  hard,  thoroughly 
vitrified,  of  even  texture,  and  covered  with  a  close, 
vitreous  and  inseparable  leadless  enamel,  applied  by 
a  special  process  which  ensures  perfect  cohesion 
between  the  clay  and  the  enamel,  the  whole  being 
subjected  to  an  exceptionally  high  burning  tempera- 
ture, producing  a  finished  surface  of  surpassing  bril- 
liancy and  uniformity  of  colour.  A  unique  feature 
"t  Messrs.  Pickup's  business  methods,  and  a  most 
important  one  from  the  purchaser's  standpoint,  is 
liie  absolute  guarantee  which  they  give  against 
crazing  or  peeling,  and  which  applies  to  every  article 
supplied,  under  penalty  of  free  replacement.  Such. 
however,  i-  the  care  exercised  throughout  the  whole 
course  of  manufacture  that  claims  arising  out  of 
thi-  guarantee  have  been  practically  nil — a  really  re- 
markable record  in  view  of  the  volume  of  the  firm's 
output.  Modern  hygienic  science  however,  demands 
more  than  mere  excellence  of  the  actual  fireclay  ware 
although  this  of  itself  is  of  sufficiently  vital  im- 
portance—and other  essential  points  arc  those  relat- 
ing to  the  designs  themselves,  their  suitability  for 
their  respective  purposes,  and  the  sanitary  efficiency 
of  the  whole,  both  fireclay  ware  and  metal  fittings 
(supplies,  wastes,  supports  and  other  accessories') 
itilised  in  connection  there  vith.  In  these  respects 
a  glance  through  Messrs.  Pickup's  new  catalogue. 
above  referred  to.  will  furnish  ample  proof  that  the 
linn  responsible  for  its  compilation  are  abreast  of 
the  times,  and.  with  their  staff  of  trained  and  expe- 
rienced sanitary  specialists,  are  fully  entitled  to  a 
place  in  the  foremost  rank  of  manufacturing  sanitary 
engineers.  II  further  proof  were  needed  it  is  pro- 
vided by  the  long  list  of  important  buildings  to  which 
Messrs.  Pickup's  goods  have  been  supplied.  Coming 
to  .Messrs.  Pickup's  actual  exhibit  at  Olympia,  this 
may  be  tersely  described  as  a  large  selection  in  a 
-mail  compass — the  specimens  shown  cover  such  a 
wide  variety  as  bidets,  baths,  slop  hoppers,  closet 
sets,  urinal  ranges,  lavatories,  sinks,  channels.  &<•.. 
in  addition  to  one  of  Messrs.  Crankshaw's  salt-glazed 
stoneware  pipes.  To  attempt  to  give  even  the  briefest 
catalogue  of  the  goods  on  view  would  occupy  too 
much  space,  and  we  therefore  strongly  advise  our 
readers   on    no   account    to    miss   seeing,   and    carefully 


Pickup  &   Co, 'a   "Diamond"   Combination   of  Hos 

AN'IJ     DRATNKR. 

inspecting,  the  exhibit  itself,  and  incidentally  making 
the  acquaintance  of  the  managing  director.  Mr. 
Pickup,  who,  we  understand,  hopes  to  be  in  personal 
attendance  during  the  run  of  the  exhibition.  Our 
tiona  are  reproductions  in  miniature  of  some 
of  the  new  block-  in  Messrs.  Pickup's  1913  catalogue. 


CANADIAN    MINERAL   RUBBER   COMPANY, 

LIMITED. 

(Stand  19,  Row  B.) 

"  Camarco  "  is  the  name  under  which  the  Canadian 

Mineral   Rubber   Company,    Limited,    of   32   Victoria- 


"  Camarco 


the  Bath  Road- 
in  Foreground. 


Boi  L'OM  Layer 


street,  Westminster,  are  marketing  their  high-grade 
road  asphalts.  At  Stand  19  they  will  be  found  exhi- 
biting samples  of   their  various  grades,   together  with 


View  of  Road  showing  Finished  Surfa<  i.  in 
Foreground. 

details  of  the  several  places  in  the  country  in  which 
road  work  has  been  carried  out  with  their  material. 
The  most  striking  piece  of  work  of 
this  kind  is  that  on  the  Bath  Road  be- 
tween Reading  and  Twyford.  The  first 
portion  of  this  work  was  done  to  the 
order  of  the  Berkshire  County  Council 
in  connection  with  a  series  of  experi- 
mental lengths  of  road  under  the 
auspices  of  the  Road  Board.  The  re- 
sult was  so  satisfactory,  in  the 
opinion  of  the  county  surveyor,  that 
when  the  adjoining  portion  (laid  in 
tar-macadam)  broke  up  under  the 
heavy  traffic  conditions,  he  decided 
to  replace  it  with  a  second  length  of 
"  Camarco.  '  This  portion  was  laid  in 
January  under  very  adverse  weather 
mh  conditions,  and   the   resulting  surface 

is   entirely   satisfactory.     Many    of   the 
principal    surveyors    in    the    country 
have    been    to   inspect   this   road,    with 
the  result  that  the  company  have  re- 
ceived      several       important      orders, 
among     which     are    those     from     the 
county   councils   of   Kent,   Middlesex, 
and    Essex,   the    Borough    Council    of 
Woolwich,     and     the     Urban    District 
Councils    of    Acton    and   Grays.       The 
company    claim    that    their    material 
is   not   only    absolutely    insoluble,   but. 
analysing   ij'J.J-   pel   cent   pure    bitumen, 
by     the     organic       acids    to     be     met 
surface    'of    a    highway.     Its    insolu- 
bility  renders   it   innocuous    to    fish    and   plant    life, 
for  which  reason  it  may  be  used  with  safety  in  prox- 
imity   to    streams    and    rivers   containing    fish.        We 
have    inspected    "Camarco"     roads     and     have     every 


•itai.  Sinks 


is     unaffected 
with     on    the 
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reason   to  believe    that    this    material    will    have    a 
large  market. 

DURABLE  ROADS,  LIMITED. 
(Stand  20,  Row  B.) 
Durable  Roads,  Limited,  4  Westminster  Palace- 
gardens,  Artillery-row,  London,  S.W.,  are  well  known 
as  contractors  for  tar-macadam  mixing  and  tar- 
spraying,  and  as  sole  licensees  for  the  "Acme"  tar- 
macadam  mixer  and  the  "  Ridgway "  patent  tar- 
spraying  machine.  The  "Acme"  tar-macadam 
machine  is  a  combined  heating  and  mixing  machine 
adapted  for  in  sitv  work,  and  for  use  with  all  classes 
of  bitumens.  The  "Little  Acme"  mixer,  which  is 
intended  for  use  where  dry  stone  is  available,  cora- 
llines minimum  power  and  labour  with  maximum 
output  and  efficiency  of  mixing.  The  "Ridgway" 
patent  tar-spraying  machine  combines  an  arrange- 
ment of  plates  and  screens  in  the  boiler  to  ensure  a 
constant  supply  of  boiling  tar  or  bitumen,  and  at 
the  same  time  thoroughly  screens  the  material  during 
the  process  of  heating.  By  this  means,  it  is  claimed, 
all  delay  caused  by  waiting  for  the  tar  to  heat  ami 
choking  jets  ace  entirely  obviated.  The  "  Seeker " 
automatic  lock  joint  for  water  standposts  can  be  seen 
at  the  stand. 

EMPIRE  STONE  COMPANY,  LIMITED. 
(Stand  21,  Row  B.) 
The  paving  and  building  materials  of  the  Empire 
Stone  Company.  Limited,  Thanet  House,  Strand. 
London,  W.C..  are  shown  at  this  stand.  The  paving 
slabs  exhibited  are  part  of  a  stock  of  over  100,000 
super,  yds.  of  thoroughly  matured  slabs  stocked  at 
the  Narborough  works.  Samples  of  architectural 
dressings,  showing  balustrading.  sun-dial  and  stone 
garden  seat,  are  on  view  at  the  stand,  and  also  a 
drinking  fountain  suitable  for  public  parks,  and 
moulded  spandril  and  square  steps.  '' Empire  stone  " 
is  claimed  to  be  as  durable  as  granite,  and  not  to  be 
affected  by  atmospheric  powers  so  detrimental  t<> 
natural  stone.  In  situ  paving,  grooved  and  chan- 
nelled, as  laid  Eor  schools,  warehouses,  asylums,  in- 
firmaries, laundries,  cattle  markets  and  stables,  form 
part  of  the  exhibit,  whila  illustrations  of  the  com- 
panj  's  ferro-concrete  work  are  also  shown. 

NEWTON,   CHAMBERS   &    CO.,    LIMITED. 
(Stand  22.   Row  B.) 
There    is    at    this    stand    an    excellent    di   plaj    of 
"  Izal "     specialities,    the    manufacturers    and     pro- 
prietors of  which  are  Messrs.  Newton,   Chambers  cv. 
Co.,  Limited,  331  Gray's  Inn-road,   London,   W.C. 

LLEWELLINS  &  JAMES.  LIMITED. 
(Stand  23,  Row  B.) 
The  exhibit  of  Messrs.  Llewellins  &  .lames, 
Limited,  Castle  Green,  Bristol,  will  have  a  special 
attraction  for  all  surveyors  of  districts  where  tar- 
spraying  is  in  vogue.  We  are  given  to  understand 
that  many  hundreds  of  their  W.  and  B.  patent  spray- 
ing machine  have  been  supplied  to  metropolitan, 
town,  urban  and  rural  councils  throughout  I  lie 
country,  and  that  quite  a  considerable  number  are 
in  use  in  the  Colonies  and  abroad.  The  machine  ij 
also  being  adopted  in  various  parts  of  the  kingdom 
and  in  many  foreign  countries,  facts  which  go  far 
towards  supporting  the  claims  of  the  manufacturers 
as  to  its  economy  and  efficiency — further  endorse- 
ment in  regard  to  which  is  provided  by  nearly  eighty 
convincing  testimonials  from  prominent  engineers 
and  surveyors.  Among  the  principal  advantage: 
attached  to  the  machine  is  its  great  simplicity,  as 
unskilled  labour  is  all  that  is  required  for  its  opera- 
tion— an  important  point  for  the  consideration  of 
surveyors  who  have  only  their  ordinary  roadmen  to 
undertake  the  work.  This  quality  of  simplicity 
naturally  reduces  to  a  minimum  the  risk  of  any  part.; 
getting  out  of  order,  and  it  is  worthy  of  note  in  this 
connection  that  access  to  all  portions  of  the  machine 
is  obtainable  with  a  minimum  of  trouble.  'Messrs. 
Llewellins  &  James,  Limited,  are  this  season  intro- 
ducing Palmer's  patent  feed  heater,  which  can  either 
be  supplied  with  new  machines  or  attached  to  exist- 
ing horizontal  boilers.  This  device  has  been  ex- 
tremely successful  in  preventing  any  stoppage  of 
machines  during  the  feeding  in  of  thick  materials 
while  work  is  in  progress,  the  temperature  being 
fully  maintained.  This  patent  is  a  magnificent  addi- 
tion to  an  already  excellent  invention.  Two  detailed 
views  are  given  of  these  internal  tubes,  a  reference 
to  which  will  at   once   indicate  to  practical   users  of 


machines  the  great  advantages  of  the  device.  With 
this  combination,  owing  to  the  simplicity  of  the 
nozzle,  such  materials  as  Tarvia  (A  and  B),  Trinidad 
liquid  lake  asphalt,  and  so  forth,  can  be  sprayed 
with  ease,  and  it  is  suggested  that  this— as  regards 
the  latter  material,    at  any   rate  —  is   quite   unique. 


Llewellihs    &  James'   "  W.   and  B."  Tar-spraying 
Machine. 

Messrs  Llewellins  &  James,  Limited,  will,  we  a>v 
sure,  be  very  pleased  to  supplj  anj  further  infor- 
mation that  may  be  required. 

JOHNSTON  BROTHERS. 

(Stand  24,  Row  B.) 

This  firm,  whose  business  offices  are  at  79  Mark-lane, 
London,  E.C.,  have  made  a  speciality  of  tar-painting 
by  hand,  and  claim  to  have  proved  that  this  method 
of  tarring  is  quicker  than  machine  work  besides  being 
more  satisfactory  in  results.  Even  spreading  of  the 
tar  is  the  aim  of  all  authorities  undertaking  tarring 
operations,  and  the  firm  contend  that  hand-work  is  the 
only  method  that  will  permit  of  this.  Last  year  tins 
firm  carried  out  a  contract  for  §00,000  super,  yds.   for 


TAR-PAINTING    WtlH    Waithman     B] 

at  Newbury. 

the  Southampton  County  Council,  and  this  year  have 
supplied  the  council  with  twelve  of  their  patent  boilers, 
each  boiler  being  fitted  with  double  Waithman' s  tarring 
apparatus.  They  also  carried  out  a  contract  for  the 
city  of  Sheffield,  and  received  an  order  for  a  boiler  and 
Waithman's  apparatus,  and  this  year  have  again  been 
given  a  contract  for  this  city.  At  Berkhampstead 
they  carried  out  a  contract  for  70,000  yds.,   and  have 
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received  an  order  this  year  for  a  boiler  and  Waithman's  I  other  councils  are  convinced  of  the  superiority  of  these 
apparatus.  Shropshire  County  Council  have  entrusted  appliances  and  have  adopted  them  among  these. 
their  tarring  to   this   firm   for   three   seasons.        East    |    authorities  being  the  Kent,  Worcester    Durham    Car- 


T'niriiis  "  Reflector. 


New  Semi-indirect  Lighting  Unit. 


MO«tTo"Befieotor-B6wL 


Holophane  Exhibits. 


Suffolk  County  Council  have  also  adopted  thin  system,  i  narvon,  and  Brecon  County  Councils,  and  the  cities 
and  besides  purchasing  appliances  manufactured  by  (he  and  boroughs  of  York,  Bradford,  Leeds,  Lancaster. 
firm  have  given  them  a  large  area  to  tar-paint.      Many  '    and  Northampton.       A  special  exhibil    this   -a-  m  is 
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the  patent  safety  shafts  which  the  finn  have  brought 
out.  Tliesc  shafts  allow  of  the  immediate  release,  in 
case  of  lire,  of  the  horse  attached  to  a  tar-boiler.  The 
patent  bol  air  pumps  attached  to  this  firm's  boilers 
will  be  of  interest  to  all  users  of  Tarvia  and  other  heavy 
compounds.  Another  exhibit  of  interest  is  the  latest 
Archer's  rotary  broom  for  preparing  road  surfaces  fol- 
iar -  painting.  Further  exhibits  include  road  signs, 
mud  breakers,  band  trolleys,  hand  sweeping  brooms 
and  tar-brushes. 

E.  J.  MO<>\  &  CO.,  LIMITED. 
(S  and  25,  Row  B.) 
This  firm,  whose  busine  -  address  is  17  Grace- 
church-street,  London,  B.C.,  will  show  a  floor  at  their 
stand  laid  with  "  Cormazzo  "  flooring  in  a  combina- 
tion of  colours.  Further  exhibits  will  be  shown  of 
pieces  of  "Cormazzo"  flooring  which  have  been  sub- 
ject to  extreme  temperatures,  and  there  will  also 
lie  experiments  demonstrating  the  great  resiliency  of 
this  material.  It  is  guaranteed  not  to  crack  or  lift, 
and  its  durability  is  claimed  to  exceed  that  of  any 
ordinary  floor.  It  is  warm,  noiseless,  non-slippery, 
dustless,  non-absorbent,  and,  in  addition  to  its  being 
lire-proof,  is  also  petrol-proof.  The  material  can  be 
laid  in  any  indoor  location  in  approved  colours  or 
combination  of  colours  on  concrete,  stone  or  old 
wooden  floors  m  situ. 

JOHN  KNOWLES   &   CO.    (LONDON),    LIMITED. 
(Stand  26,  Row   B.) 
Municipal   engineers    will    find    plenty    to    interest 


them    at   the    stand    of   Mes 


John   Knowlef    .v    Go 


incandescent  gas  burners,  and  the  most  recent 
advance  in  the  production  of  pressed  glassware  is 
to  be  found  in  the  new  "Crystal"  reflector-bowls, 
designed  to  produce  efficient  lighting  and  to  give  the 
spectrum  colours  of  the  brilliant-cut  diamond.  The 
firm's  new  "Residence"  line  of  reflectors  have  their 
interior  surfaces  treated  by  a  special  satin  finish, 
producing  a  restful  and  pleasing  effect.  The 
"  Uniflux  "  reflector  is  designed  to  give  a  uniform 
illumination  over  a  plane  surface  with  the  aid  of 
sources  placed  near  one  or  more  edges  of  the  area 
illuminated.  It  is  claimed  to  be  eminently  suitable 
for  the  illumination  of  pictures,  tapestries,  maps, 
posters,  bookshelves,  facias,  and  so  forth.  A  new 
desk  unit  introduced  by  the  firm  consists  of  a 
"  Stiletto  "  reflector  with  a  green  opal  covering  shade, 
and  is  suitable  for  either  gas  or  electric  light.  New 
semi-indirect  lighting  units  consist  of  clear  or  satin 
finished  glass  bowls  with  Stiletto  prisms,  which  com- 
pletely screen  the  filament  of  the  lamp  from  the  eye, 
and  are  designed  to  distribute  the  light  on  the 
ceiling   in   a    scientifically  graded  manner. 

J.    W.   GLOVER   &   SON'S. 

(Stand  27,  Row   B.) 

The  Warwick  firm  of  J.  W.  Glover  &  Sons  are 
bowing  their  1913  pattern  of  the  well-known 
Warwick  sprinkler,  and  among  other  features  of  their 
exhibit  are  a  scavenging  cart  fitted  with  Glover's 
patent  cover  with  renewable  bracket-,  Glover's 
patent  rolling  and  sliding  cover  for  dusl  vans  and 
carta,  lifted  with  renewable  brackets,  an  80-gallon 
hand    tar-spraying     machine,    complete    with    filling 


IIii/.a.n     &     r'liiiriii:    CLLNKEKJNa     APPARATUS     J.I    H  BK  1 1  OB  D. 


(London),  Limited,  .'>«  King^s-road,  London,  \'.\Y. 
Pipes,   as   is   well   known,   are  their   speciality,   and 

surveyors  should  not  fail  to  inspect  their  "Free 
I'li.u  "  patent  joint.  Described  by  the  makers  as  tin 
"  final  form  "  of  drain-pipes,  the  advantages  of  the 
pipe  are  set  forth  as  follow:  Self-inverting,  true 
alignment  (full  bore),  less  cement  required  for  joint, 
cost  of  laying  reduced  to  an  absolute  minimum,  and 
I'uivha  e  cosl   very  slightly  above  ordinary. 

HOLOPHANE  LIMITED. 

(.Stand    26a,    Row    B.) 

An  attractive  exliibit  of  scientific  glassware  for  the 
illumination  of  all  kinds  of  buildings  has  been 
arranged  by  Holophane  Limited,  12  Queen  Anne's- 
gate,  London,  S.W.  A  sample  20 in.  diameter  hemi- 
sphere prismatic  globe  and  reflector — the  largest  piece 
of  press  glass  commercially  manufactured — is  shown 
in  section  to  demonstrate  clearly  the  shapes  of  the 
various  prisms  which  are  designed  to  diffuse  and 
ledirect  the  light  from  the  source.  The  "Stiletto" 
reflector  and  reflector-bowl  represents  a  very  com- 
plete series  of  glassware  for  use  with  all  sizes  of  the 
most  recent  electric  metal  filament  lamps  and  Hindi  i  ; 


pump   and   spraying   apparatus,   fitted   with  Healej 
patent  spraying  jets,  and  spraying  jets  for  tar.  iVc 

"SAVAX"  LADDER  SUPPORT  (PARENT  CO.). 
(Stand  28b,  Row  B.) 

An  ingenious  apparatus  for  overcoming  the  dangers 
incidental  to  the  use  of  high  ladders  is  shown  by  the 
"Savax"  Ladder  Support  (Parent  Company).  30 
Kinsbury-pavement,  London,  E.C.  Absolute  safety 
would  seem  to  be  assured  by  the  use  of  this  remark- 
ably simple  device,  for  ladders  fitted  with  it  cannot, 
to  quote  the  claim  of  the  makers,  either  slip  or  be 
pushed  over,  whatever  the  nature  of  the  ground  on 
which  it  is  resting.  The  support  fits  any  ladder,  and, 
once  fixed,  requires  no  adjustment,  and  permits  of 
the  ladder  being  used  at  any  angle. 

HEENAN  &  FROUDE,  LIMITED. 
(Stand  29,  Row  B.) 
Messrs.  Heenan  &  Froude,  who  now  have  their 
offices  at  Manchester,  London,  Worcester,  Paris  and 
Montreal,  are  shoving  three  models  of  their  present 
practice  in  refuse  destructor  design.  The  first  model 
.-hows  a  two-cell  back-feed  plant,  provided  with  new 
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patent  trough  grate.  This  type  of  back-feed  plant  is 
very  commonly  used  in  this  country,  but  on  the 
Continent  engineers  have  introduced  to  a  larger  ex- 
tent the  firm's  more  recent  system  of  destructor — 
namely,  mechanical  charging  in  combination  with 
the  "Trough"  grate  mechanical  clinker ing.  This 
type  of  plant  is  shown  in  their  second  model,  which 
typifies  a  single  cell  of  a  unit.  We  may  add  that 
Messrs.  Heenan  &  Froude  still  adhere  to  their  con- 
tinuous grate  system,  the  advantages  of  which  are 
now  fully  appreciated  in  this  country.    A  third  model 


a  very  apt  illustration  of  the  wide  distribution  of 
this  type  of  destructor.  On  the  stand  are  also  given 
samples  of  unscreened,  crushed,  and  screened  clinker 
and  flue  dust.  A  large  chart  is,  moreover,  given,  de- 
tailing the  uses  which  the  steam  generated  and 
the  clinker  obtained  in  the  destructor  can  be  put  to. 
A  scheme  drawing  of  the  firm's  450-ton  destructor 
plant  at  Rotterdam,  a  typical  modern  English  scheme 
drawing,  and  the  scheme  suggested  for  the  Munici- 
pality of  Menton,  in  France,  are  also  exhibited. 
These   drawings  are   well    finished    and    notable    for 


Design  and  General  Outlay   of  Typical  English  Destructor  Plant  (Heenan  &  Froude). 


is  shown  illustrating  the  large  number  of  uses  to 
which  the  crushed  clinker  may  be  put.  In  the  model 
illustrating  a  section  of  a  modern  road  complete  with 
side  walks,  the  flags  of  the  side  walks  are  made  of 
clinker  concrete;  and  the  same  applies  to  the  kerbs, 
which  are  faced  with  granite  chippings  in  order  to 
give  them  a  harder  surface.  The  foundation  of  the 
side  walks  rests  on  crushed  clinker,  and  the  road 
itself  rests  on  a  ballast  of  unscreened  clinker  which 
is  covered  by  a  layer  of  clinker  concrete  supporting 


View   showing  Cmnkeh  Skip  in  Front  of 
Furnace  in  St.  Petersburg   Works 
(Heenan  &  Froude). 

the  vitrified  clinker-brick  road  metalling.  Even  the 
-ewer.-,  drain  pipes,  telephone  and  other  cable  ducts 
are  constructed  of  this  residue  from  the  destructor. 
n  j  chart  is  shown  illustrating  the  develop- 
ment of  the  "  Heenan  "  type  of  destructor  throughout 
the  world,  and  further  a  diagrammatic  drawing  illus- 
trates the  quantity  of  refuse  burnt  by  the  Heenan 
destructor  in  each  country.  A  chart  of  the  world  is 
•  en  showing,  by  means  of  flags,  places  where 
"Heenan"  destructors  have  been  erected,  and  forms 


their  bold  outline  and  colouring.  The  stand  contains 
further  some  very  creditable  photographs  of  plants 
erected  by  this  firm  throughout  the  world.  Further 
drawings  of  scheme  plants,  from  5-tons  to  500-tons 
capacity,  are  available  for  inspection  to  any  muni- 
cipal councillors  and  engineers  interested  in  the  sub- 
ject. An  interesting  photographic  album  is  also 
available  for  this  purpose.  A  qualified  engineer  will 
be  present  at  the  stand  to  furnish  any  details  that 
may  be  required  with  regard  to  the  burning  of  the 
refuse  and  the  utilisation  of  by-products. 

SPENSERS,  LIMITED. 
(Stand  30,  Row  B.) 
Petrol-air  gas  generators  are  the  principal  feature 
of  the  stand  at  which  Messrs.  Spensers,  Limited. 
53  South  Molton-street,  London,  W,  are  showing. 
These  are  made  in  special  sizes  from  twelve  lights 
upwards,  suitable  for  use  in  isolated  buildings, 
estates  and  villages.  The  exhibit  includes  a  special 
series  of  new  design  of  fittings  suitable  for  electric 
light,  coal  gas,  petrol  gas  and  acetylene. 

SPIRAL  BOND  BAR  COMPANY,  LIMITED. 
(Stand  30a,  Row  B.) 
Engineers  and  surveyors  should  make  a  point  of 
examining  the  exhibit  of  the  Spiral  Bond  Bar  Com- 
pany, Limited,  Caxton  House,  Westminster,  S.W. 
"  Trisec "  spiral  bond  bars,  particulars  of  which 
appeared  recently  in  our  pages,  are  claimed  by  the 
linn  to  lie  the  most  reliable  and  economical  steel  bar 
available  for  reinforced-concrete  work. 

BANNER  SANITATION  COMPANY. 
(Stand  31,  Row  B.) 
Drain-testing  appliances  of  every  description,  for 
applying  the  water,  smoke  or  air  tests  to  drains,  are 
shown  in  actual  use  at  the  stand  occupied  by  the 
Banner  Sanitation  Company,  24  Craven-street,  Char- 
ing  Cross,  London,  W.C.— Lyte's  Metallic  Woven 
Stair  Tread  Company,  Limited,  of  the  same  address, 
are  also  installed  here. 

TUKE  &  BELL,  LIMITED. 
(Stand  32,  Row  B.) 
An  "Ideal"  revolving  distributor,  specially  suit- 
able for  circular  filter  beds  from  8ft.  to  40ft.  diam., 
is  a  noteworthy  exhibit  of  Messrs.  Tuke  &  Bell,  69 
Leadenhall-street,  London,  E.C.  This  distributor  is 
positive  in  action,  and  has  no  perforations  liable  to 
choke.  Double  carrier  arms  with  serrated  edged 
openings  provide  a  quiet,  equable  distribution  of  the 
sewage  over  the  surface  of  the  filter  bed.  This  dis- 
tributor requires  no  dosing  arrangements,  and  is 
claimed  to  be  the  only  revolving  distributor  which 
will  continue  to  move  by  its  own  power  with  so  small 
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a  flow  as  3  gallons  per  minute.  These  distributors 
are  specially  suitable  for  small  and  medium  sized 
installations  where  regular  attention  cannot  be  given, 
as  they  are  capable  of  working  for  weeks  together 
without  cleaning  or  adjustment.  A  60-gallon  sewage 
ejector,  similar  to  those  supplied  by  the  firm  to  the 
Orsett  Rural  District  Council,  an  8-in.  central  column 
and  distributing  tank  for  a  "Carlton"  revolving  dis- 
tributor, and  autoflush  sewage  lift,  and  a  floating  arm 
in  sheet  copper  have  also  been  placed  on  view. 
Messrs.  Tuke  &  Bell  also  exhibit  their  "  Grip  "  road 
sewer  cover.  This,  by  means  of  the  annular  spaces 
formed  by  the  concentric  rings,  holds  up  the  road 
material  to  the  frame.    The  road  metal  is  compressed 


— 1 


Tike 


Bell's    "Ideal"    Distributor. 


between  Hip  rings,  and  if  grouted  in  Forms  practical!} 

a  ring  of  reinforced  concrete  round  the  opening,  and 
so  does  away  with  the  need  for  setts.  These  are 
made  in  18-in.,  20-in.  and  22-in.  clear  openings,  with 
either  solid  or  ventilated  or  wood-block  plugs. 

G.  W.  RILEY. 

(Stand  33,  Row  B.) 
We  have  made  arrangements  with  this  well-known 
Heme  Hill  firm  for  the  loan  of  a  goodly  number  of 
rustic  seats  and  chairs  which  it  is  intended  to  dis- 
tribute around  the  gallery  for  the  use  of  visitors  to 
The  Surveyor  section.  Other  examples  of  Messrs. 
Riley's  handiwork,  in  the  form  of  rustic  arches,  will 
serve  to  ornament  the  staircases  to  the  gallery.  The 
firm's  stand  will  he  taken  up  with  summer  houses 
of  various  shapes  and  sizes,  arches,  seats,  tables. 
vases,  and  frames,  lights  and  greenhouses,  and  will 
doubtless  provide  much  to  interest  all  whose  duties 
include  the  occasional  work  of  laying  out  recreation 
grounds  and  parks. 

GEORGE  WALLER  &  SON. 
(Stand  34,  Row  B.) 
Petrol-driven  pumping  and  lighting  sets  for  use 
in  hotels  and  mansions  are  among  the  principal  ex- 
hibits of  Messrs.  George  Waller  &  Son,  Phoenix  Iron 
Works,  Stroud,  Glos.,  and  127  Pendle-road,  Streathani, 
London,  S.W.  The  firm  show  also  a  "  Pinkney  "  gas 
engine,  a  petrol-driven  cesspool  plant,  and  a  large 
selection  of  air  valves,  sluice  valves,  hydrants,  ven- 
tilating columns,  penstocks,  tide  flaps,  disc  flushing 
valves,  handstops  and  automatic  check  valves, 
"E.F.B."  automatic  sewage  distributors,  alternating 
gear  for  contact  beds,  and  an  automatic  sewage 
screen  are  other  items  of  interest,  in  addition  to 
which  mention  may  be  made  of  examples  of  Smiths' 
patent  sewage  and  water  sprays,  a  large  range  of 
manhole  covers  and  guliey  gratings. 

W.  WEEKS  &  SON,  LIMITED. 
(Stands  35  and  36,  Row  B.) 
Tar-spraying  and  other  machines  for  road  work 
are  on  view  at  the  stand  of  Messrs.  W.  Weeks  & 
Son,  Limited,  Perseverance  Ironworks,  Maidstone. 
The  list  of  exhibits  is  as  follows:  (1)  Automatic  pres- 
sure tar-spraying  machine  of  160  gallons  capacity ; 
(2)   horse-drawn   tar-painting  machine  of  230  gallons 


capacity ;  (3)  horse-drawn  hand-powrer  tar-spraying 
machine  of  250  gallons  capacity ;  (4)  hand-power  tar- 
spraying  machine  of  80  gallons  capacity;  (5)  inde- 
pendent hand  tar-spraying  machine ;  (6)  pitch  grout 
mixing  machine ;  (7)  direction  post  with  cast-iron 
arms;   <8)  lime-washing  machine. 

R.  H.  REEVES  &  CO. 
(Stand  37,  Row  B.) 

The  Reeves  system  of  sewer  ventilation  will  be 
fully  explained  to  all  interested  at  this  stand.  The 
Reeves  sewer  ventilator  is  the  result  of  many  years 
of  study  and  testing,  and  a  considerable  amount  of 
money  has  been  spent  by  the  inventor  in  proving 
their  efficiency  in  removing  of  nuisances,  and  dealing 
with  pathogenic  germs.  The  principle  on  which  the 
apparatus  works  is  the  injection  of  chilled  chemi- 
cally saturated  air  into  the  sewers.  Ventilators  of 
the  Reeves  type  have  been  supplied  to  the  London 
County  Council,  and  are  working  on  the  main  sewers 
on  both  sides  of  the  Thames ;  in  addition  they  have 
been  adopted  by  Kensington,  Hampstead  and  Lam- 
beth Borough  Councils,  and  are  now  being  fixed  in 
the  cities  of  Westminster  and  Edinburgh,  and  at 
Frinton-on-Sea  and  other  places.  The  sole  selling 
agents  are  Messrs.  Doherty  &  Bamber,  2.r>  Victoria- 
street.  London,  S.W. 

BURN  BROTHERS. 

(Stands  38  and  39,  Row  B.) 

The  firm  of  Burn  Brothers,  Rotunda  Works,  3  Black- 

I riars-road,  London,  S.E.,  are  again  showing  a  large 
and  varied  selection  of  their  well  -  known  cast-iron 
drain,  soil  and  waste  pipes  and  fittings,  also  drain  test- 
ing and  clearing  appliances,  chief  among  which  we 
notice  their  "Eclipse"  smokc-festing  machine.  This 
machine  is  extensively  used  among  engineers,  sur- 
veyors, sanitary  inspectors,  and  the  trade  generally, 
and  is  claimed  to  be  the  only  machine  which  will  apply 
a  positive  smoke  test  to  drains.  Various  classes  of  drain 
plugs  and  bag  stoppers  are  also  shown,  air  test  gauges 
ami  disc  plugs  being  a  speciality.  This  firm,  who 
have  recently  considerably  added  to  their  premises  at 
Black  friars-road  and  Stamford-street,  hold  a  running 
stock  of  no  less  than  2,000  tons  of  cast-iron  drain  and 
sod  pipes  and  fittings  —  the  latter  in  thousands  of 
variations— and  they  can  invariably  give  immediate 
delivery  from  stock,  no  matter  how  large  and  varied 
the  order  may  be.  Messrs.  Burn  Brothers  are  also 
showing  a  small  selection  of  their  appliances  for  use 
in  connection  with  sewage  disposal,  sewer  flushing,  &c. 
The  most  prominent  of  these  is  a  small  example  of 
their  very  carefully  thought  out  sewage  sprinkler  for 
circular  percolating  filters,  with  which  they  have  had 
considerable  success,  the  War  Office  figuring  pro- 
minently in  their  list  of  satisfied  users.  The  sprinkler 
is  of  exceptionally  robust  construction,  and  the  ball- 
bearing head  is  fitted  with  a  dust  and  insect  proof  oil 
bath,  all  capable  of  being  taken  apart  without  dis- 
mantling the  sprinkler  generally.  The  principal 
feature  of  the  apparatus,  however,  is  the  gear  for 
automatically  clearing  the  holes  in  the  arms  and  regu- 
lating the  rate  of  discharge  of  the  sewage.  Should  the 
quantity  of  sewage  supplied  to  the  sprinkler  fall  below 
the  normal,  a  malleable  cast-iron  tapered  finger  is  auto- 
matically inserted  in  each  hole  to  a  greater  or  lesser 
distance,  depending  on  the  deficiency  of  sewage,  thus 
reducing  the  area  of  the  hole,  maintaining  the  head  in 
the  centre  tank,  and  ensuring  that  sewage  will  still 
reach  all  the  holes,  and  not  merely  trickle  out  of  those 
near  the  centre,  a  trouble  frequently  met  with  in  non- 
regulating  sprinklers,  even  when  served  from  dosing 
tanks.  When  the  flow  of  sewage  is  increased,  the 
fingers  are  withdrawn  to  the  extent  required  to  ensure 
even  distribution,  while  preventing  overflowing  at  the 
centre  tank.  It  is  needless  to  point  out  that  as  these 
fingers  are  continually  on  the  move,  choking  of  the 
holes  is  a  physical  impossibility,  while  the  sprinkler 
necessarily  gives  excellent  results  through  a  wider- 
variation  in  the  rate  of  sewage  delivery  than  can  be 
expected  of  any  machine  having  holes  of  a  fixed  area. 
On  the  same  stand  are  some  samples  of  the  "  Certus  " 
flushing  syphon,  introduced  by  Messrs.  Burn  Brothers  a 
few  years  ago  and  now  very  firmly  established.  These 
syphons  are  made  in  all  sizes  and  to  suit  all  styles 
and  sizes  of  cisterns,  tanks  and  collecting  chambers, 
and  to  draw  any  depth  of  water  from  6  in.  upwards. 
The  peculiar  formation  of  the  trap  of  the  "  Certus  " 
syphon  has  been  an  asset  of  great  value,  since  it  has 
made  results  with  "  drop  feed  "  as  certain  as  the  most 
exacting  can  wish.  The  firm  have  so  steadily  improved 
on   their  patent  "  Horometer  "   apparatus  for  timing 
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the  discharge  of  syphons  in  contact  beds,  collecting 
tanks,  &c. .  that  the  appliance  is  now  a  very  different 
affair  from  their  first  production,  successful  as  that 
was.  It  will  now  be  guaranteed  to  discharge  the  con- 
tents of  a  filler  bod  or  tank  on  the  expiration  of  any 
predetermined  period,  to  be  independent  of  tem- 
perature, to  be  dust  and  insect  proof,  quite  automatic, 
and  to  require  no  lubrication  (since  there  are  no  moving 
parts),  and  no  attention.  Since  sewage  does  not  enter 
into  the  timing  arrangements  in  any  way,  all  the  diffi- 
culties of  choked  pipes  and  valves,  and  the  general 
disabilities  attending  on  the  use  of  such  a  filthy  liquid 
in  liming  apparatus,  are  eliminated.  The  smaller 
details  in  connection  with  sewage  apparatus,  the  design 
of  which,  though  apparently  simple,  really  calls  for 
considerable  experience  and  care  if  they  are  not  to 
cause  trouble,  are  all  stocked  and  supplied  by  Messrs. 
Burn  Brothers.  Such  fittings  as  inlet  and  outlet  dip 
pipes  to  cesspools  and  septic  tanks  are  specially  made 
for  the  purpose,  so  that  there  is  no  longer  any  excuse 
to  patch  together  any  odds  and  ends  of  ordinary  drain 
fittings  to  make  up  "  something  that  will  do."  Their 
selection  of  hand  valves,  penstocks,  disc  valves,  &c, 
leaves  nothing  to  be  desired,  and  generally  it  may  be 
said  that  few  firms  have  entered  into  the  business  of 
supplying  apparatus  for  sewage  treatment  and  disposal 
in  a  more  scientific  as  opposed  to  the  usnal  "  rule 
of  thumb  "  manner  than  Messrs.  Burn  Brothers,  who 
have  been  for  so  many  years  prominently  before  the 
public  in  connection  with  their  cast-iron  drain  and 
soil  pipe  trade. 

VTXCENT  BPOOKS.  DAY  &  SON.  LTMITED. 

(Stand  40,  Eow  B.) 

Specimens  of  work  by  the  True-Scale  Photo-litho 
process,  printed  on  various  papers,  and  tracing  and 
opaaue  cloth  of  different  kinds,  will  make  an  effective 
display  at  the  stand  of  Messrs.  Vincent  Brooks,  Dav 
&  Son.  48  Parker-street,  Kingsway.  London,  W.C. 
This  process  is  simply  the  old  photo-litho  system,  but 
direct  from  the  original  to  the  metal  plate.  This 
naturally  prevents  any  modification  of  scale,  but 
when  the  same  scale  is  required  absolute  precision  is 
secured.  The  copies  can  be  made  from  originals  on 
Whatman  Bristol  boards,  or  from  subjects  on  any 
transparent  or  semi-transparent  substance,  while  the 
method  offers  unusual  facilities  for  alterations  and 
additions  to  the  plates  when  required.  The  plates 
employed  can  rvpon  request  be  retained — a  frequent 
advantage  both  to  architects  end  contractors  when 
carrving  out  the  work,  especiallv  when,  from  the 
originals  having  been  coloured,  they  are  no  longer 
suitable  for  reproduction.  Prints  are  obtainable  in 
two.  three  or  more  colours  by  this  process,  so  that 
drains  or  other  details  may  appear  in  colour.  The 
specimens  exhibited  have  been  printed  from  as  many 
tracings  as  there  are  colours,  and  then  registered 
together — a  sure  test  of  the  correctness  of  their  scale. 
The  firm  also  show  specimens  of  work  bv  the  Vinbede 
true-scale  system,  some  up  to  22ft.  in  length,  or  8  ft. 
long  by  4  ft.  6  in.  wide.  It  has  great  advantage  when 
fewer  than  six  copies  are  required.  By  both  pro- 
cesses copies  can  be  had  on  any  class  of  paper  and 
opaque  or  tracing  cloths. 

E.  O.  HARDING. 
(Stand  41,  Row  B.) 

A  combination  smoke  and  air-pressure  drain  test- 
ing apparatus,  manufactured  by  Messrs.  Geo.  Jen- 
nings. Limited,  is  being  exhibited  at  this  stand  by 
Mr.  E.  O.  Harding,  of  Crediton,  Devon.  This  appa- 
ratus provides  for  either  an  oil  vapour  or  air  test. 
>pour  is  in  the  form  of  a  dense  smoke  with 
detecting  smell,  provided  by  a  vaporiser,  and  is  forced 
into  the  drain  by  means  of  pressure  from  a  pump 
d.  The  air  test  is  worked  by  the  same  appa- 
ratus, without  tin-  vaporiser.  When  applying  the 
;:ir  te.-t  the  gauge  indicates  the  pressure  on  the  drains. 
Demonstrations  will  be  given  showing  the  apparatus 
as  in  actual  operation.  Particulars  can  also  b< 
obtained  from  Messrs.  George  Jennings,  Limited, 
83  u  87  Lambeth  Palace-road.   London,  S.E. 

TONES    k   ATTWOOD,    LTMITED. 

(Stand  43,  Row  B.) 

Messrs.    Tones    &    Attwood,    hydraulic    engineers, 

Stourbridge,  are  exhibiting  working  models  of  their 

two  principal  types  of  sewage  wheel  distributor— one 

for    rectangular    and    the    other    for   circular    filters. 

(  ijrf   out   that    the   advantage    of    rectangular 


filters  is  important  when  space  is  limited  or  pro- 
vision has  to  be  made  for  future  extensions.  This  is 
a  distributor  which  can  be  used  for  a  short  or  long 
filter,  giving  facility  for  resting  a  part  of  it  while 
the  remainder  is  kept  at  work.  It  is  often  desirable 
to  construct  such  a.  filter  gradually  to  meet  in- 
crease of  population  or  to  utilise  local  labour,  and 
by  simply  adding  further  lengths  of  rail  and  feed 
trough  the  same  distributor  will  do  duty  over  the 
extended  filter.  Messrs.  Tones  &  Attwood  suggest 
that  those  who  agree  that  the  area  of  a  filter  is  of 
more  importance  than  its  depth  will  construct 
shallow  filters  400  ft.  or  500  ft.  long,  and  employ  such 
a  distributor  as  this  to  sprinkle  over  it,  and  so  keep 
the  total  cost  low  and  efficiency  high.  Some  recent 
orders  for  their  distributor  for  rectangular  filters  in- 
clude sixteen  for  Southend-on-Sea,  to  cover  4  acres. 
and  six  more  for  Evesham,  while  for  circular  filters 
eight  more  of  their  rotary  type  for  filters  101ft.  in 
diameter  are  on  order  for  Cheltenham,  in  addition 
to  many  others  for  home  and  abroad.  Mention  may 
also  be  made  of  a  new  installation  at  Barrhead. 
where  the  contact  beds  have  now  been  converted 
into  percolation  filters.  The  firm  will  also  exhibit 
other  sewerage  ironwork  goods  and  heating  apparatus. 

TAROADS    SYNDICATE,   LIMITED. 
(Bay   10.) 

Patented  tar-spraying  machines  of  various  types, 
from  250  gallons  to  1,000  gallons  capacity,  form  an 
important  section  of  the  road  engineering  requisites 
which  the  Taroads  Syndicate,  Limited,  9  Victoria- 
street,  Westminster,  S.W.,  are  bringing  to  the  notice 
of  visitors  to  The  Surveyor  Section.  These  machines, 
it  may  be  recalled,  secured  the  gold  and  silver  medals 
at  the  dust-laying  trials  held  at  Staines  by  the  Roads 
Improvement  Association.  The  firm's  exhibit  will 
afford  an  opportunity  for  an  examination  of  their 
patented  machines  for  the  construction  of  bituminous 
macadam  in  situ,  and  attention  may  also  be  directed 
to  samples  of  the  Brodie  (Liverpool)  system  of  road 
construction,  which  the  company  contract  to  lay,  and 
to  typical  sections  of  roads  which  have  been  surface- 
spraved  with  the  Taroads  patent  machinery  and 
Tarco. 


OTHER    EXHIBITORS. 

In  next  week's  issue  notices  of  the  exhibits  of  the 
following  firms  will  appear:  — 

Dibdin  &  Dibdin,  47  Victoria-street,  S.W.  (Stand  2, 
Row  B). 

Economic  Fencing  Company,  Limitel,  Biliiter 
House,  E.C.  (Stand  3,  Row  B). 

W.  E.  Farrer,  Limited,  Star  Works,  Livery-street, 
Birmingham  (Stand  5,  Row   B). 

E.  &  R.  Norman,  Chailey,  South  Common,  near 
Lewes  (Stand  12,  Row  B). 

Layton  Timber  Companv,  Trundlev's-road.  New 
Cross,  S.E.  (Stand  42,  Row  B). 

Podmore  &  Co.,  Limited,  33  Charles-street,  E.C 
(Stand  28,  Row  B). 

J.  Hutchinson,  11  Tothill-street,  S.W.  (Stand  28a, 
Row  B). 


MOTOR  VACUUM   ROAD  CLEANSING. 


DEMONSTRATION    IN    THE    CITY    OF    LONDON. 

On  Wednesday  Messrs.  J.  &  P.  Hill,  Sheffield,  gave 
a  demonstration  in  the  City  of  London  of  their  patent 
motor  vacuum  road  cleansing  machine.  In  the  morn- 
ing, starting  from  Blackfriars  Bridge,  the  machine 
was  taken  over  the  wood-paved  surfaces  of  New 
Bridge-street  and  Farringdon-street,  and  after  lun- 
cheon, at  De  Keyser's  Royal  Hotel,  the  demonstra- 
tion was  continued  through  Smithfield  Meat*  Market 
(wood  paving),  Long-lane  (granite  setts  and  asphalt), 
Cheapside,  Poultry  and  Mansion  House-street 
(asphalt)  and  Queen  Victoria-street  (asphalt  and 
wood). 


The  Holophane  System  of  Illumination.—  During  the 
forthcoming  Building  Exhibition  a  short  lecture- 
demonstration  on  the  Holophane  system  of  illumina- 
tion will  be  given  every  evening  in  the  lecture  hall 
of  the  gallery  at  Olympia  at  half-past  eight. 
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There  are  considerably  over  300  s  Landholders 
in  the  Building  Exhibition  at  Olympia  which, 
ceremoniously  opened  ou  Saturday  last  by  the 
Lord  Mayor  of  London  (Sir  David  Burnett),  bids 
fair,  judging  by  the  interest  it  lias  already  evoked, 
to  attract  a  record  number  of  visitors,  bringing, 
it  will  doubtless  be  hoped,  something  like  a  pro- 
portionate amount  of  business  to  the  exhibiting 
firms.  As  announced  elsewhere  in  this  issue, 
"  Municipal  Engineers'  Day  "  is  fixed  for  to- 
morrow (Saturday),  when  The  Surveyor  con- 
ference and  the  ensuing  Eastern  District  Meeting 
of  the  Institution  of  Municipal  and  County  Engi- 
neers may  be  expected  to  result  in  a  large  and 
representative  gathering  of  surveyors  to  public 
authorities.  Throughout  the  week,  however,  there 
lias  been  a  steady  stream  of  officials  from  all  parts 
of  the  country  making  the  tour  of  the  spacious 
gallery  of  the  ball,  where  The  Surveyor  section 
finds  its  customary  place,  and  we  reiterate  the 
hope  we  have  already  expressed  that  the  unique 
collection  of  municipal  engineering  materials  and 
appliances  mi  view  will  be  seen  at  least  once  by 
all  whose  engagements  permit  of  their  spending 
a  few  hours  at  the  exhibition —. which  remains 
open  until  Saturday,  the  26th  inst. 

The  Lord  Mayor,  accompanied  b\  the  Sheriffs 
of  the  City,  reached  Olympia  last  Saturday  shortly 
after  noon,  being  received  on  arrival  l>\  Mr.  II. 
Greville  Montgomery,  and  conducted  round  the 
body  of  the  hall.  His  lordship  said  he  had 
the  greatest  possible  pleasure  in  bemg  present 
at  the,  inauguration  of  the  exhibition,  which 
he  thought  must  be  of  the  utmost  advantage 
not  only  to  all  those  connected  with  the  build- 
ing and  allied  trades  but  also  to  the  general 
public.  Declaring  the  exhibition  open,  the  Lord 
Mayor  added  that  he  wished  the  enterprise  the 
success  it   deserved. 

At  a  luncheon  held  subsequently  in  the  Pillar 
Hall,  under  the  chairmanship  of  Mr.  Montgomery, 
there  were  present*  among  others,  the  Lord.  Mayor, 
Mr.  Edward  Strut t ,  president  of  the  Surv 
Institution,  Mr.  Reginald  Dlomtield,  president  of 
the  Royal  Institute  of  British  Architects,  Mr 
Henn  Rilev,  president  of  the  Quantity  Surveyors' 

Association'.    Mr.     E.     P.     Wells,     president    of    the 

to  the  London  County  Council,  Sir  \.  Brumwell 
Concrete  Institute,  Mr.  Sydney  Perks,  f.r.i.b.a., 
City  Surveyor  of  London,  Mr.  W.  E.  Riley, 
f.r!t.B.a.,  m.insT. c.e.,  superintending  architect 
Thomas,  p.r.t.b.a.,  Mr.  H.  Percy  Boulnois, 
M.inst. C.E.,  president  of  the  Institute  of  Sanitarj 
Engineers,  Mr.  Ernest  J.  Brown,  president  of  the 
Institute  of  Builders,  Mr.  Walter  Lawrence,  junr  , 
president  of  the  London  Master  Builders'  Asso- 
ciation, Prof.  Henry  Adams,  M.INST.O.E., 
M.t.MECH.E.,    Mr.    Edwin    C.    Pinks,    P.S.I.,    Mr. 


P.  J.  Angel,  a.r.i.b.a.,  m.inst.c.e.,  borough  engi- 
neer of  Bermondsey,  Mr.  H.  Kempton  Dyson, 
secretary  of  the  Concrete  Institute,  Mr.  P.  N. 
Hasluck,  secretary  of  the  Institute  of  Sanitary 
Engineers,  Mr.  H.  It.  G.  Montgomery,  and  Mr. 
Hugh  C.  Montgomery. 

Mr.  Reginald  Blomfield  proposed,  and  Mr. 
Edward  Strutt  seconded,  a  vote  of  thanks  to  the 
Lord  Mayor  for  opening  the  exhibition.  The 
seconder  observed  that  he  had  a  special  interest 
in  fulfilling  the  duty  entrusted  to  him.  The 
Lord  Mayor  was  a  distinguished  member  of  his 
own  'the  speaker's)  profession,  and  they  felt  he 
had  done  honour  to  their  institution  by  attaining 
the  high  office  of  Chief  Magistrate,  and  they  had 
watched  with  great  pride  the  way  in  which  he 
was  discharging  the  duties  attached  to  the 
posit  ion. 

In  bis  reply  the  Lord  Mayor  said  it  was  clear 
that  while  the  exhibition  which  he  had  opened 
that  da\  was  unlikely  to  provide  any  considerable 
amount  of  instruction  for  the  eminent  repre- 
sentatives of  the  architectural,  surveying  and 
municipal  engineering  professions  who  were  pre- 
sent on  that  occasion,  it  afforded  a  useful  and 
practical  illustration  of  how  they  could  utilise 
moderu  inventions  and  make  them  fit  in  with 
the  exercise  of  their  art.  He  congratulated  Mr, 
Montgomery  upon  the  fact  that  this  was  an 
exhibition  and  not  a  show,  it  was  a  trades  exhi- 
bition in  every  sense  of  the  word,  and  its  up-to- 
date  character  was  in  itself  a  proof  of  the 
enormous  advantage  it  must  be  to  builders  and 
contractors,  and  to  the  members  of  the  professions 
associated  with  the  trade.  In  his  early  days, 
when  they  hud  not  i'ln-  advantages  which  they 
mm  possessed,  so  far  as  an  ordinary  private 
residence  was  concerned,  the  first  thing  the 
builder  did  was  to  dig  a  hole,  and  then  he  put 
,i  house  in  it.  Now  there  was  a  desire  to  have 
a  house  which  combined  architecture,  hygiene, 
comfort,  eeonomj  of  labour,  refinement,  and  all 
at  the  minimum  cost.  The  object  of  the  exhi- 
bition was  to  show  how  that  Could  be  achieved, 
although  it  would  not  be  able  to  show  them  that 
ould  have  good  work  unless  they  were 
prepared  to  pay  an  adequate  remuneration.  He 
commended  I  lie  exhibition  heartily  to  the  public. 
If  thej  came  there  they  Would  rind  much  to 
give  them  pleasure  and  certainly  a  great  deal  to 
instruct  them. 

Replying  to  the  toast  of  his  health,  proposed 
by  Sir  Brumwell  Thomas,  the  chairman  said 
that  in  the  exhibition  they  would  find  the  very 
finest  expression  of  the  craftsman's  art  in  wood  - 
vroik,  ironwork,  steelwork,  claywork,  and  even 
in  concrete.  They  would  find  everything  of  the 
very    best,  to   the    exclusion    of   the    cheap    and 
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nasty  exhibits  that  one  got  sometimes  at  so-called 
trade  exhibitions.  They  would  find  material  thai 
would  build  the  ideal  ±110  house  of  the  Local 
Government  Board,  or  material  with  which  they 
could  equip  a  new  palace  for  the  King.  Every- 
thing,  from  the  drains  in  the  basement   to   the 


chimney-top    of   the   house,  could   be    seen    and 
inspected. 

In  last  week's  issue  we  described  the  majority 
of  the  exhibits  in  The  Surveyor  section,  and 
now  give  particulars  of  a  number  of  the  stands 
in  the  bodv  of  the  hall. 


SIEGWART    F1RUPROOF    FLOOR    COMPANY, 

LIMITED. 

(Stand    1,    Row    A.) 

Samples  of  floors  and  flat  and  sloping  roofs  con- 
structed 'ii  the  "  Siegwart  system  are  shown  by 
the  above-named  firm,  whose  address  is  Thanet 
House,  231  Strand,  London.  W.C.  The  advantage 
ni  this  floor  over  in  situ  concrete  is  that  no  centering 
is  required,  thus  dispensing  with  the  considerable 
delay  to  other  trades  caused  by  propping  having  to 
remain  in  position  until  the  wi  situ  concrete  .'ias  set. 
The  beams  are  delivered  to  the  site  in  a  thoroughly 
matured  condition  ready  for  fixing.  The  method  of 
fixing  is  simple.  The  beams  are  placed  side  by  side 
on  the  supporting  walls  or  joists  below,  and  the  joints 
then  grouted  in  with  cement  mortar,  when  the  floor 
is  ready  for  use.  //(  situ  operations  are  therefore  re- 
duced to  a  minimum.  In  addition  to  the  floor  being 
fire-resisting,  it  is  claimed  to  be  sound-proof  and 
economical  in  use. 

IMPROVED  SANITARY  APPLIANCES  COMPANY. 
(Stand  25,  Row  C.) 
Iron  cantilever  sink  traps  and  adjustable  canti- 
lever water-closets  are  the  specialities  exhibited  by 
the  Improved  Sanitary  Appliances  Company,  Queen's 
College,  Paradise-street,  Birmingham.  The  firm's 
patent  iron  cantilever  sink  trap  comprises  bracket, 
trap,  inspection  arm  and  head.  These  four  things 
are  all  in  one  casting,  which  forms  a  cantilever,  and 
the  building  of  this  cantilever  in  the  wall  fixes  all 
four  at  once.  The  traps  are  2 in.  in  diameter,  and 
-i3s  in.  thick.  Sinks  are  frequently  supported  at  one 
end  by  a  corbel  course  of  bricks  from  a  copper,  or  a 
return  wall,  but  a  plain  cantilever  can  be  used  if 
required.  The  patent  adjustable  cantilever  water- 
closet  can  be  set  at  any  angle  on  plan  required  to 
suit  position  of  the  outside  perpendicular  soil  pipe. 
It  is  entirely  carried  by  the  wall,  resting  on  the  bear- 
ing plate.  It  stands  clear  of  the  floor,  can  be  swept 
clean  underneath,  and  there  is  nothing  to  hold  the  dirt. 

KERNER-GREENWOOD  &  CO. 
(Stand  33,  Row  C.) 
One  of  the  most  interesting  exhibits  of  the  show 
will  be  found  at  Stand  No.  33,  Row  C  — Pudlo  — 
"the  powder  which  makes  cement  waterproof,"  the 
sole  makers  of  which  are  Messrs.  Kerner-Greenwood 
&  Co.,  King's  Lynn.  Pudlo  is  being  used  with  very 
great  success  all  over  the  world  for  flat  roofs,  damp 
walls,  flooded  basements  (including  stokeholes  and 
garage  pits),  leaking  tanks,  reservoirs  and  swimming 
baths,  concrete  blocks,  and  preventing  efflorescence 
in  cement  work.  At  this  stand  will  be  seen  models 
made  of  actual  building  bricks  rendered  with  Pudloed 
cement  upon  which  jets  of  water  are  continually 
spraying.  Visitors  are  able  to  see  the  interior  of  the 
models  showing  that  (in  spite  of  the  drastic  test  of 
water  playing  on  it)  the  interior  of  the  model  is 
bone-dry.  There  is  also  a  model  of  a  flat  roof  with 
the  gutters  in  the  parapet  stopped  up.  This  roof  is 
lilh-d  with  water,  and  here  again  the  interior  is  open 
to  view,  and  anyone  who  cares  to  examine  it  will  find 
thai  both  the  ceilings  and  walls  are  dry.  Anyone 
interested  in  damp-proof  cement  and  concrete  work 
will  be  well  advised  to  inspect  these  and  other  models 
which  are  shown.  A  noticeable  point  is  the  ease  with 
which  Pudlo  can  be  mixed.  Being  a  powder,  it  is 
simply  sifted  with  the  cement,  after  which  the  sand 
and  water  are  added.  The  average  quantity  required  is 
about  3  lb.  to  every  100  lb.  of  cement,  so  that  assuming 
that  a  builder  was  using  three  of  sand  to  one  of  cement 
he  would  only  require  3  lb.  of  Pudlo  to  every  400  lb. 
of  mixture.  A  fine  finish  and  texture  in  cement 
mouldings  and  renderings  is  obtained  when  Pudlo  is 
used,  the  arrises  being  more  pronounced  and  the  work 
more  dense  and  stone-like.  Builders  who  use  Pudlo 
say  that  it  makes  the  cement  work  up  smoother  and 
plastic  even  when  1  or  2  per  cent  of  Pudlo  isused. 
In  pointing  the  amount  of  Pudlo  required  is  very  small, 
for  pointing  means  little  material  plus  much  labour. 
The  water  tank  illustrated  herewith  is  a  new  tower 
at  High  "Wycombe.      This  construction   leaked    rather 


badly,  and  although  it  was  rendered  inside  with 
cement  and  sand  about  1  in.  thick  it  still  leaked.  It 
was  their  re-rendered  with  cement,  sand  and  Pudlo, 
and  a  cure  was  effected.  Pudlo  has  been  largely 
shipped  abroad,  the  makers  having  had  large  orders 
from  Canada,  Australia,  South  Africa,  and  supplied 
several  parcels  to  the  Indian  Government  and  the 
Indian    native     princes,    including     the     Gaekwar     of 


Water  Tank  at  High  Wycombe  to  which 
"  Pudlo  "   has   (keen   Applied. 

Baroda.  We  understand  that  during  the  show  the 
makers  are  offering  a  special  discount  off  their  main- 
tained prices  so  that  everybody  may  have  a  chance 
of  trying  Pudlo  on  terms  considerably  under  the 
ordinary  selling  price. 

CAKEBREAD,  ROBEY  &  CO. 
(Stand  43,  Row  C.) 
Drain  machines  and  drain  rods,  fitted  with  either 
ordinary  interchangeable  or  lockfast  patent  brass 
joints,  are  exhibited  by  Messrs.  Cakebread,  Robey  & 
Co.,  Caroba  Works,  Wood  Green,  London,  N.  The 
stand  includes  drain  and  sweeps'  cleaning  machinery 
of  every  description,  and  other  noteworthy  items  are 
the  "Standard,"  "Eclipse,"  and  other  smoke  test 
machines,  drain-testing  plugs,  drain-testing  bags, 
smoke  rockets,  clearing  obstacle  rods,  and  Sutton's 
patent  lead  collars  for  closet  connections. 

JOHN   TANN,   LIMITED. 

(Stand  46,  Row  C.) 
"Anchor  Reliance"  safes,  doors,  and  locks  claim 
attention  at  the  stand  of  Messrs.  John  Tann,  Limited, 
117  Newgate-street,  E.C.,  and  Reliance  Works,  St. 
Stephen's-road,  Old  Ford-road,  London,  E.  Party- 
wall  and  warehouse  doors,  to  meet  the  requirements 
of  the  London  County  Council  and  the  Fire  Offices 
Committee,  are  a  speciality  of  the  firm  which  should 
not  be  overlooked   by  visitors  to  the  exhibition. 

A.  HART. 

(Stand  51,   Row  D.j 

A  variety  of  drain-clearing  tools  are  shown  by  Mr. 

II.  Hart,  29  Settles-street,  Commercial-road,  London, 

E.j  the  appliances   including  rods  fitted  either  with 
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ordinary  brass  joints  or  looking  joints,  with  swivel 
collar.  There  are,  in  addition,  steel  cable  drain  rods, 
chimney-sweeping  machines,  smoke  testing  sets,  ex- 
panding drain  stoppers,  "Ferret"  spring  drain 
cleaners,   " '  Avecta  "   and  drain-pipe  cleansers. 

GEORGE  M.  CALLENDER  &  CO..  LIMITED, 

(Stand  64,  Row  D.) 
Messrs.  George  M.  Callender  &  Co.,  Limited,  25 
Victoria-street.  London,  S.W.,  show  an  interesting 
example  of  a  reservoir  rendered  watertight  with  Cal- 
ender's sheeting.  This  illustrates  the  original  sys- 
tem of  permanently  waterproofing  constructions,  snch 
as  reservoirs,  tanks,  ponds,  swimming  baths,  base- 
ments, sub-chambers,  &c,  by  means  of  the  sheeting 
invented  by  them  nearly  forty  years  ago.  In  the 
centre  of  the  tank  is  a  column  of  loose,  porous  bricks, 
under  the  top  course  of  which,  just  above  water  level, 
is  inserted  a  small  piece  of  "  Callendrite "  damp- 
course.  Special  notice  should  be  taken  of  the  dry 
bricks  above  the  dampeourse.  "Callendrite"  damp- 
course  is  supplied  in  rolls  24  ft.  long,  cut  to  suit 
usual  wall  widths  up  to  36  in.  Callender's  "Led- 
kore  "  lead  and  bitumen  dampeourse.  which  forms  a 
part  of  the  exhibit,  is  composed  of  a  core  of  sheet 
lead  with  a  special  bitumen  covering  both  sides.  It 
contains  no  coal-tar  or  pitch,  and  is  recommended 
as  an  ideal  dampeourse  for  all  climates  and  pur- 
poses. A  model  shows  the  application  of  "  Protex  " 
to  a  brick  surface  which  has  afterwards  been  partly 
rendered  with  plaster,  while  another  portion  is 
covered  with  wall  paper.  The  water  jets  playing  on 
the  back  of  the  model  practically  demonstrate  the 
effectiveness  of  "Protex  "as  a  damp-resister.  Another 
model  shows  the  application  "Bifubond"  to  a  cavity 
wall.  Poured  hot  into  cavities  formed  by  two  brick 
or  stone  walls.  "Bitubond"  searches  and  fills  everv 
interstice  in  the  inner  wall  faces,  rendering  the  wall 
impervious,  non-conducting,  sound  and  temperature 
proof.  It  is  stated  to  have  enormous  tensile  and 
crushing  strength,  and  to  add  considerably  to  the 
strength  of  walls  to  which  it  is  applied. 

ASPINALL'S  ENAMEL,  LIMITED. 
(Stand  88a,  Row  E.) 
This  exhibit  is  in  the  form  of  an  artistically 
arranged  stand  in  white  and  pale  green,  finished 
entirely  inside  and  out  with  Sanalene  gloss  and  flat 
enamel.  Various  examples  are  shown  of  this  high- 
class  enamel,  which  will  appeal  to  the  practical  de- 
corator on  account  of  its  perfect  finish,  easy  flow, 
and  durability.  In  addition  to  Sanalene.  Aspinall's 
are  also  showing  examples  of  work  done  with  their 
Special  enamel,  a  high-class  enamel  paint  at  a  mode- 
rate price,  which,  although  recently  introduced,  is 
already  in  large  and  increasing  demand,  both  at  home 
and  abroad.  Other  materials  exhibited  include  their 
bath  enamel,  Wapicti,  a  washable  distemper,  sani- 
tary paint,  a  glossy  paint  for  indoor  or  outdoor  work, 
and  aluminium  paint.  Aspinall's  Enamel.  Limited, 
have  standardised  a  colour  card  comprising  sixty 
shades,  for  their  Sanalene  and  special  enamels,  and 
sanitary  paint,  and  this  has  been  greatly  appreciated 
by  architects  and  builders.  Colour  cards  and  ex- 
planatory literature  can  be  obtained  at  the  stand. 

VULCANITE,  LIMITED. 
(Stand  105,  Row  E.) 
Models  illustrate  the  application  of  the  patent  vul- 
canite roofing  and  Rexilite  roofing  of  Vulcanite, 
Limited,  118  Cannon-street,  London,  E.C.,  and  Bel- 
fast, Manchester,  and  Newcastle-on-Tyne.  Bitumen 
bridge  asphalt  and  standard  asphalt  for  cavity  walls 
are  other  productions  of  the  firm  which  are  being 
brought  to  the  notice  of  visitors,  in  addition  to  Rexi- 
lite roofing,  vulcanite  sheet  asphaltes  for  roofing  and 
dampeourse,  leatherite  felts,  vulcanite  bitumen  and 
vulcanite  waterproof  sheetings,  "  Reliance "  brand 
of  lead  and  bitumen  dampeourse,  "Bituna"  brand 
of  pure  bitumen  dampeourse,  and  "  Mailon  "  non- 
inflammable  bitumen  solution. 

RONUK,  LIMITED. 
(Stand  116,  Row  F.) 
The  exhibit  of  Ronuk,  Limited,  Portslade,  Sussex, 
is  designed  to  illustrate  in  a  practical  manner  the 
advantages  to  be  gained  by  the  use  of  "Ronuk" 
sanitary  polish  in  the  treatment  of  woodwork  of 
every  description,  and  the  superiority  of  the  results 
as  compared  with  those  obtained  by  ordinary  wax 
polishes.  The  stand  is  constructed  entirely  of  oak, 
including  the  four  handsome  columns  supporting  the 


cornice  and  ceiling  beams.  One  side  only  is  closed, 
and  is  filled  in  with  oak  panelling.  The  remaining 
three  sides  are  open,  and  it  is  thus  possible  to  see 
the  effect  of  the  "Ronuk"  treatment  on  the  oak 
block  flooring,  which  is  fully  exposed  to  vie  ,v.  The 
whole  of  the  woodwork  has  been  prepared  and 
polished  with  "Ronuk"  by  trained  workmen  of  the 
company's  polishing  contract  department.  Speci- 
mens of  the  company's  manufactures  are  shown,  with 
panels  of  various  kinds  of  wood  prepared  to  show  the 
effect  of  different  methods  of  treatment.  The 
"Ronuk"  patent  floor  polishing  brushes  and 
"Ronuk"  steel  shavings  and  wool  for  rubbing  down 
floors  are  also  exhibited. 

ASSOCIATED  PORTLAND  CF1WRNT  MANUFAC- 
TURERS (1900V  LIMITED. 
(Stand  120,  Row  F.) 
Samples  of  the  above-named  oomnanv's  well-known 
brands  of  Portland  cement,  including  "J.  B.  Wbi+o  & 
P'others."  "Hilton  Anderson  &  Co.."  Francis'  "Nine 
Elms."  Knio-ht.  Bevan  &  Sturee's  "Pvramid," 
"Anchor."  "Biirham."  "London  Portland."  "Gilline- 
lin.rn."  Gibbs'  "Diamond."  "Eddvstone."  "Tingevs." 
"Veetis."  "Robins,"  and  their  special  "Ferrocrete" 
brand  for  reinforced-concrete  construction,  claim 
attention  at  this  stand.  It  will  be  recalled  that  in 
1900  the  company  acrjuired  the  works  and  businesses 
belonging  to  no  fewer  than  twentv-two  firms.  The 
various  properties  owned  bv  the  comnany  in  the 
valleys  of  the  Thames  and  Medwav  alone  cover  4.000 
acres.  The  river  frontages,  with  their  extensive 
docks  and  wharves,  are  more  than  9  miles  in  length, 
and  a  fleet  of  over  200  vessels  (steam  fuss,  lighters 
and  barges')  owned  bv  the  company  is  dailv  employed 
for  the  transport  of  materials  and  products  to  and 
from  the  various  works.  Several  of  the  works  have 
equal  facilities  for  delivery  by  rail  and  water.  The 
cask-making  machinery  at  the  company's  cooperages 
is  capable  of  turning  out  over  3.500,000  barrels  a 
year,  chiefly  for  export,  the  greater  part  of  the 
cement  for  the  home  trade  being  supplied  in  sacks. 
At  the  numerous  factories  every  approved  method  of 
mixing  the  raw  materials  and  burning  and  grinding 
the  cement  are  in  operation,  and  experiments  are 
being  continually  made  to  test  anv  new  process  which 
may  lead  to  improvement  in  Quality.  The  largest  of 
the  company's  works  on  the  Thames  are  situated  at 
Swanscombe,  Northfleet  and  Gravs.  and  on  the  Med- 
way  at  Rochester,  Hailing  and  Burham.  The  annual 
productive  capacity  of  all  the  works  approaches 
1,500.000  tons.  The  works  at  Swanscombe,  Northfleet 
and  Burham  are  the  largest  and  most  up-to-date  in 
Europe,  the  manufacture  being  carried  on  by  means 
of  the  rotary  kiln  process.  The  whole  of  the  sales, 
finance  and  general  organisation  are  controlled  from 
the  London  offices  at  Portland  House,  Lloyd's-avenue, 
Fenchurch-street.  E.C. 

MOTTLE'S  PATENT  EARTH  CLOSET  COMPANY, 

LIMITED. 

(Stand  122,  Row  F.) 

A  new  departure  in  earth-closet  construction,  shown 

by  Moule's  Patent   Earth  Closet  Company,  Limited. 

2  Guilford-street,  Gray's  Inn-road,  London,  W.C..  is 

the  "Pull-Out"   Pedestal  A.      Every    part    but    the 

hopper   of  unused   earth   is   open   to  light   and   air. 

The  closets  are  strong,  and,  being  very  compact,  may 

be  placed  in  chambers  of  small  size.    The  seats  and 

casing  of  hoppers  are  of  varnished  teak.   The  Pedestal 

B  type  is  fitted  with  pull-up  action  apparatus.    The 

plug  is  of  large  size,  brass,  in  heavy  brass  sunk  dish. 

The   rim   beneath   the   seat  is   of  enamelled   iron.     A 

collection  of  models  illustrate  the  company's  system. 

WM,  HARLAND  &  SON. 
(Stand  143,  Row  G.) 
This  stand  represents  a  pavilion  in  the  Renaissance 
style,  with  a  projecting  portico  and  Ionic  columns. 
The  exterior  is  treated  with  Harlands'  sanitary  flat 
enamel,  and  the  columns  are  finished  with  Harlands' 
Snowite  glossy  enamel.  Passing  through  the  entrance, 
the  visitor  stands  in  a  stately  hall,  with  a  domed 
roof  representing  the  heavens.  The  decorative  scheme 
here  is  a  light  biscuit  colour,  relieved  with  a  soft 
blue,  intermixed  with  white.  Harlands'  sanitary 
flat  enamel  is  the  material  used,  giving  the  soft  and 
harmonious  effect  so  essential  in  high-class  decora- 
tion. This  enamel  has  a  dead  flat  finish,  and  can  be 
scrubbed  in  the  same  way  as  ordinary  paint  work,  while 
it  may  be  applied  to  any  interior  decoration  where 
paint  and  distemper  are  suitable.    Placed  round  the 
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hall  are  several  grilles  finished  with  Harlands' 
silverine  i >ain1 ,  which  seems  admirably  adapted  to 
the  ornamentation  of  metal  work  in  buildings.  An 
attractive  panel  faces  the  entrance,  embellished  with 
tin-  Royal  Cu.it  of  Anns,  and  the  Arms  of  various 
-  are  portrayed  in  the  spandril  panels  around. 
On  the  left  the  visitor  may  enter  a  room  designed 
with  panelling  showing  Harlands'  grey  glossite 
enamel,  hand-polished,  the  filling,  frieze  and  enriched 
ceiling  being  treated  with  Harlands'  sanitary  flat 
enamel  of  a  lighter  tone.  A  large  projecting  chimney 
breast,  coated  with  Harlands'  antique  oak  stain,  and 
finished  with  Harlands'  flatting  varnish,  shows  how 
a  solid  and  dignified  effect  may  be  obtained  at  a 
very  small  cost.  A  number  of  panels  are  arranged 
around  the  stand,  representing  Harlands'  various 
specialities  for  the  use  of  the  painter  and  decorator. 
The  whole  of  the  decorative  work  on  this  stand  has 
been  prepared  and  filled  up  with  Harlands'  under- 
coating  "  Harlania,"  a  new  material  combining  the 
advantages  of  a  paint  film  and  a  wood  filler.  Messrs. 
Harland  and  Son's  works  are  at  Morton,  Surrey. 

UNITED  STONE  EIRMS,  LIMITED. 
(Stand  147,  Row  G.) 
All  the  stone  and  granite  exhibited  at  the  stand 
of  the  United  Stone  Eirms,  Limited,  whose  head  office 
it  as  2  Bristol  Chambers,  Nicholas-street,  Bristol,  arc 
natural  materials,  obtained  from  the  firm's  own  ex- 
tensive quarries,  and  prepared  at  their  own  work-. 
Most  of  the  exhibits  are  actual  portions  of  important 
works  in  progress  in  all  parts  of  the  country,  and 
comprise  the  following :  Portland  stone  from  the 
firm's  new  quarries  ;  Bath  stone,  of  the  Box  Ground 
and  Corsham  Down  series;  grey  Forest  of  Dean  stone; 
blue  Forest  of  Dean  stone;  blue  Bristol  pennant 
stone  from  the  Fishponds  and  Stapleton  districts; 
red  Wilderness  stone ;  Nailsworth  stone,  a  new  mate- 
rial in  great  demand ;  Ham  Hill  stone  from  the 
durable  deep  beds;  Cornish  granite  from  the  cele- 
brated De  Lank  quarries,  and  Dartmoor  granite  from 
the  Merrivale  quarries,  near  Tavistock.  They  pro- 
vide the  most  beautiful  range  of  stone  and  granite 
obtainable  for  architectural  and  engineering  pur- 
poses; in  fact,  for  every  requirement  and  any  atmo- 
sphere and  climate.  The  quarries  from  which  all 
these  materials  are  gotten  are  extensively  developed 
and  equipped  with  all  the  latest  and  most  modern 
machinery,  so  that  any  quantities  and  sizes  can  be 
obtained  and  prepared  with  promptitude.  The  firm 
have  large  works  in  all  the  quarry  districts,  also  at 
Crown  Wharf,  Lots-road,  Chelsea,  and  Stewart's-road, 
Battersea,  for  London  trade.  Surveyors'  materials 
are  exhibited  at  a  separate  stand — No.  16a  Bay,  in 
the  gallery. 

R.  GAY  &  CO.,  LIMITED. 
(Stand  148,  Row  G.) 
A  model  paint  factory  plant,  and  a  general  exhibit 
of  enamels  and  paints,  have  been  placed  on  view  by 
Messrs.  R.  Gay  &  Co.,  Limited,  of  Langthorne  Works, 
Stratford  Market,  E.,  and  Caxton  House,  Westminster, 
London,  S.W. 

PINCHIN,  JOHNSON  &  CO.,  LIMITED. 
(Stand  150,  Row  G.) 
One  of  the  most  elaborate  stands  in  the  exhibition 
is  that  of  Messrs.  Pinchin,  Johnson  &  Co.,  Limited, 
Minerva  House,  Bevis  Marks,  London,  E.C.  The 
Temple  of  Minerva — as  it  is  called — consists  of  four 
sets  of  double  columns,  supporting  a  circular  entab 
lature  and  dome,  the  whole  being  surmounted  by  a 
choicely  designed  cupola.  It  is  entirely  finished  with 
satinette  enamel — gloss  white  and  flat  white — with  the 
exception  of  the  dome,  which  is  gilt.  A  critical 
examination  of  the  columns  will,  the  firm  suggest, 
convince  the  expert  that  there  is  justification  for 
claiming  that  satinette  enamel  finishes  like  choice 
china — a  perfectly  white,  smooth,  and  lustrous  sur- 
face. It  is  further  illustrated  upon  a  panelled  section 
of  wall  and  a  door,  where  the  charming  contrast  of 
gloss  white  and  flat  white  is  revealed  to  considerable 
advantage. 

JOHN  JONES  (CHELSEA)    LIMITED. 
(Stand  155,  Row  G.) 
hn    Jones    (Chelsea),    Limited,    Carlyle 
Works,    Chelsea,    London,    S.W.,  have    arranged    an 

attractive  exhibit  of  their  sanitary  fittings,    tl 

eluding  "Imperial"   and    "Ideal"    bath    room     and 
water-closet   suites   and    lavatories   of    various    type  . 
ration  but  a  few  of  their  productions. 


EXPANDED  METAL  COMPANY,  LIMITED. 
(Stand  157,  Row  G.) 
Examples  of  expanded  steel  sheet  and  bar  reinforce- 
ment in  footings,  columns,  flooring,  roofing,  and  wall- 
ing, expanded  metal  lathing  and  plaster  ceilings,  parti- 
tions, and  encasing,  "  Exmet  "  brickwork  reinforce- 
ment in  brick  structures  find  a  place  on  the  stand  of 
the  Expanded  Metal  Company,  Limited,  of  York 
Mansion,  York-street,  Westminster,  S.W.,  and  West 
Hartlepool.  Expanded  metal,  as  manufactured  by  the 
Expanded  Metal  Company,  Limited,  has  now  been  in 
successful  and  extensive  use  all  over  the  world  for  some 
twenty  years  past.  It  is  made  from  sheets  of  rolled 
metal  of  various  thicknesses  cut  and  expanded  by 
machinery  into  meshes  of  various  shapes,  each  of 
which  is  made  in  several  strengths  or  weights,  and 
all  have  their  own  catalogue  number  for  billing  pur- 
poses. The  i-in.  |-in.  and  -fV-in.  mesh  lathings,  which 
are  made  from  sheets  of  rolled  steel,  are  particularly 
adapted  to  form  a  key  for  plaster  in  ceilings,  steel 
work  encasing,  solid  and  hollow  partitions,  exterior 
walls,  and  other  plaster  work.  Expanded  steel  sheets 
in  their  various  meshes  and  weights,  which  are  also 
made  from  sheets  of  rolled  steel,  are  specially  suitable 
as  reinforcement  for  concrete  in  foundations,  walls, 
floors,  roofs,  arches,  bridges,  grain  silos,  coal  pockets, 
tanks,  reservoirs,  dams,  retaining  walls,  piers,  abut- 
ments, pipes,  sewers,  conduits,  &c.,  a  few  weights  of 
the  1^-in.  and  6-in.  diamond  meshes  being  occasionally 
used  for  such  work.  The  lighter  weights  of  the  §-in. 
and  lg-in.  diamond  meshes  are  frequently  nsed  in 
concrete  for  encasing  steel  work.  Expanded  steel 
bars  in  their  various  sections  are  suitable  as  reinforce- 
ment for  concrete  in  both  cast  articles  and  structural 
work. 

BELL'S  UNITED  ASBESTOS  COMPANY.  LIMITED. 
(Stand  168,  Row  H) 
This  exhibit  shows  the  various  products  of  Bell's 
United  Asbestos  Company's  Poilitc  Works  at  Hare- 
field,  Middlesex,  the  first  to  be  equipped  in  Great, 
Britain  for  the  manufacture  of  asbestos  cement  roof- 
ins-  tiles  and  building  sheets,  on  the  revocation  of 
the  British  Patent  No.  6455/22139  in  1909.  Poilite  is 
composed  of  two  indestructible  and  everlasting  mate- 
rials, three-fourths  being  the  best  English  Portland 
cement,  and  the  balance  consisting  of  selected 
asbestos  fibre,  winnowed  free  from  all  impurities. 
The  works  are  equipped  with  the  most  modern 
machinery,  and  have  a  capacity  for  producing 
5,000,000  sq.  yds.  of  Poilite  tiles  and  sheets  per  annum, 
the  finished  product  being  many  times  stronger  than 
the  same  bulk  of  pure  cement.  The  attractive  build- 
ing forming  the  company's  exhibit  shows  the  appli- 
cation of  this  fireproof  material  for  roofing  purposes 
and  for  wall  and  ceiling  linings,  and  the  staircases 
will  permit  of  visitors  making  a  close  inspection  of 
the  method  by  which  the  tiles  are  secured  to  roof, 
boards  or  battens  in  their  various  patterns :  "  Poilite  " 
standard  roofing  tiles,  for  fixing  in  the  diagonal  or 
Poilite  method;  "Poilite"  asbestos  cement  building 
sheets;  "Roman  Roofing  Tiles"  (Poilite  brand),  an 
alternative  to  corrugated-iron  sheets  for  large  plain 
roofs  of  25  deg.  pitch  and  upwards.  An  opportunity 
will  also  be  afforded  to  visitors  of  witnessing  tests, 
illustrating  the  relative  values  of  tiles  of  standard 
thickness  as  against   those  of  thinner  quality. 

SHARP,    JONES    &    CO. 
(Stand  171,  Row  H.) 

The  rock  c xete    ewer  fcubee  which  Messrs.  Sharp, 

Jones  &  Co.,  Parkstone,  Dorset,  manufacture  in  sizes 
varying  between  12in.  and  48in.  diameter,  and  ex- 
hibit at  the  above  .-.(and,  will  be  of  interest  to  muni- 
cipal engineering  visitors.  For  nearly  forty  yeart 
these  tubes  have  been  in  use  for  sewers  and  for  cul- 
verts under  railways  and  roads.  The  larger  sizes  are 
also  used,  either  horizontally  or  vertically,  for  water 
tanks,  cesspits,  and  septic  tanks.  The  firm's  rock- 
concrete  manholes  with  patent  "  Aquatite."  base, 
comprising  trenching,  channelling,  and  sewer  connec- 
tions, are  also  to  be  seen.  These  "Aquatite"  bases 
are  made  to  suit  the  varying  conditions  of  the  man- 
holes in  a  sewerage  scheme.  They  are  claimed  to 
present  many  advanl  igi  over  hi  situ  work,  and  are 
illy  useful  in  water-logged  ground.  Otbei  es 
hi  bits  of  interest  are  the  rock-concrete  road  gully, 
salt-glazed  stoneware  pipes,  made  from  the  genuine 
are  clays  oi  the  Poole  beds,  and  rock-concrete 
roofing  tile-.  These  tile,-,  do  not  require  nails,  and 
tbo  doubli  i  ntei  tocl  i'ng  ai  i  angemeni  gi>  ei  i  igidity 
to  the  root.    They   weigh  only  7cwts.  a   squar 
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be  laid  at  any  pitch,  and,  being  non-conducting;  they 
preserve  an  equable  temperature  in  a  building. 

RICHARD   JOHNSON,   CLAPHAM   &   MORRIS, 
LIMITED. 

(Stand  173.,  Row  H.) 
On  the  large  stand  occupied  by  Messrs.  Richard 
Johnson,  Clapham  &  Morris,  Limited,  24  and  26 
Lever-street.  Manchester,  are  displayed  this  firm's 
"Lattice"  and  "  Keedon  "  system  of  reinforced  con- 
crete construction,  and  their  "  Bricktor "  system  of 
reinforced  brickwork.  Samples  of  "steel  wire  lattice," 
as  supplied  for  the  construction  of  reinforced  concrete 
floors  in  well-knowii  local  buildings,  arc  also  ex- 
hibited. The  attention  of  visitors  is  specially  directed 
to  an  improved  type  of  lattice,  in  which  the  wires 
where  they  cross  arc  securely  fixed  together  by  a 
special  form  of  link.  26,000yds.  of  this  material  are 
at  present  being  used  in  the  construction  of  the  new 
No.  8  dock  transit  sheds  for  the  Manchester  Ship 
Canal  Company.  The  advantages  claimed  for  steel 
wire  lattice  for  concrete  floors  are  the  ease  with 
which  it  can  be  handled  and  fixed,  the  continuity  of 
bond  (the  material  being  made  up  to  200-ft.  lengths). 
and  its  low  cost.  The  wire  used  in  its  construction  is 
of  special  strength,  thus  allowing  of  a  minimum 
depth  of  slab  being  adopted,  and  saving  space  and 
dead  weight  of  concrete.  The  system  of  reinforced 
brickwork  is  well  displayed,  and  examples  of  walls 
built  upon  this  principle  are  exhibited.  In  order  to 
demonstrate  the  lateral  strength  imparted  to  brick- 
work by  the  insertion  of  this  reinforcement,  a  heavily 
loaded  test  wall  in  the  form  of  a  sla'o  supported  hori- 
zontally has  been  erected  on  the  stand. 

THE    (U.K.)   WINGET   CONCRETE   MACHINE 

COMPANY,  LIMITED. 

(Stand  184a,  Row  PI.) 

The  (U.K.)  Winget  Concrete  Machine  Company, 
Limited,  of  11  Star  Buildings,  Newcastle-on-Tyne, 
on  a  stand  specially  devoted  to  this  tool,  exhibit  the 
Lumsden  wood  trimmer.  A  trimmer  is,  perhaps 
(after  a  morticing  machine),  a  hand-operated  wood- 
working machine  which  cannot  be  dispensed  with 
in  the  workshops  of  joiners,  cabinet  makers  and 
pattern  makers  in  these  times  of  exact  and  speedy 
work.  The  Lumsden  hand  trimmer  is  claimed  to 
be  the  most  perfect  of  its  class,  being  constructed 
and  finished  in  the  best  style  of  mechanical  engi- 
neering work.    It  has  many  distinctive  features,  such 


Lu.MsD'iN    Wood    Trimmer. 

as:  Constant  draw  cut  motion;  vertical  rising  fence; 
adjustment  on  its  vertical  axis,  so  that  it  can  be 
slewed  round  to  any  position  in  workshop ;  extremely 
adjustable  length  gauges,  and  no  loose  attachment 
to  become  misplaced  or  lost.  The  steady  draw  cut 
motion  is  always  done  by  a  pull,  and  is  arranged  so 
that  it  enables  the  operator  always  to  do  his  work 
from  one  end  of  the  machine,  whichever  fence  is 
being  used.  Perhaps  the  most  distinctive  and  useful 
improvement  is  the  provision  of  a  rising  and  falling 
adjustable  fence  on  the  table,  which  allows  the  piece 
of  timber  to  be  tilted,  thus  getting  a  cut  at  an  angle. 
Thus  two-bevel  cuts  may  be  made,  a  feature  specially 
valuable  to  the  pattern  maker.  The  angles  for  cuts 
in  every-day  use  are  marked  on  the  bed-plate. 
(Stand  193,  Row  J.) 
The  (U.K.)  Winget  Concrete  Machine  Company  in 
1911  had  a  double  stand  for  the  display  of  their  con- 
crete machinery,  but  on  this  occasion  they  occupy  a 
still  larger  space.  They  are  showing  concrete  block- 
making  machines   of   various   types,   and   hand   and 


power,  concrete-mixing  machines  along  with  small 
accessories  required  in  handling  concrete.  The  office 
on  the  stand  is  built  with  "Winget"  concrete  blocks, 
and  indicates  how  well  they  may  be  adapted  for  the 
ered  ion  of  artistic  buildings.    The  comprehensive  dis- 


"  K\i-..j>>   '   Concrete   Mixer. 

play  of  photographs  of  buildings  of  all  kinds  erected 
in  all  parts  of  the  world  shows  how  the  use  of 
"Winget"  machines  for  the  production  of  concrete 
blocks  is  taking  a  firm  hold  where  either  skilled  or 
unskilled  labour  is  available.  The  exhibit  comprises 
a,  "  Winget"  concrete  block-makiny  machine  in  opera- 
tion,   making   hollow   anil    solid    building    blocks   of   a 


"Winget"    Concrete    Block-making    Machine. 

maximum  size  of  32  in.  by  16 in.  by  9in.,  of  which 
size  blocks  as  many  as  500  per  ten-hour-'  day  have 
been  made  on  this  machine.  A  small  and  inexpensive 
block-making  machine  called  the  "Titan"  is  also 
shown.  This  makes  hollow  or  solid  blocks,  16  in.  by 
'i  in.   be  !)in..  of  plain  or  patterned  face,  there  being 


'■Titan"   Block-makin-g   Machine. 

four  of  the  latter  available.  This  machine  makes 
quoins  or  returns,  half  and  quarter  closers,  and  16  in. 
by  9  in.  by  4$ in.  blocks  for  partitions  and  cavity 
walls.  It  is  an  exceedingly  handy  machine,  and  can 
be  operated  by  a  man  and  a  boy.  The  hollow  blocks 
may     have    either     4-in.     or     2-in.  cores;     like     the 
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"Winget"  it. is  portable,  and  no  power  is  required. 
The  "Express"  concrete  mixer  is  also  shown  in 
operation.  It  is  a  power  mixer,  and  mixes  concrete 
dry,  semi-dry,  semi-wet,  stiff,  plastic  or  sloppy  at 
will,  and  is  being  largely  used  for  concrete-block  work 
and  reinforced-oonoreto  work.  For  the  hand-power 
mixing  of  concrete  the  "  WinJet  "  hand  mixer  is 
shown.  This  machine  has  a  capacity  of  2  cub.  It. 
per  batch  (a  barrowful),  and  is  easily  operated  by 
one  man. 

BRITISH  CERESIT  WATERPROOFING  COMPANY. 
LIMITED. 

(Stand  210,    Row  .).) 
"Ceresit"   is   a   light-coloured   paste  oi   about   the 

consistency  of  butter,  which,  when  dissolved  in  water 
and  thoroughly  mixed  with  cement-mortar,  will,  it  is 
claimed  by  the  above-named  iirm.  whose  business 
address  is  &s.  Victoria-street,  London,  S.W.,  render 
it  impervious  to  water,  even  under  liighesl  pressure. 
A  model  house  serves  at  the  company's  stand  at  the 
exhibition   to  illustrate  the   use  of  the   material.     In 


of  different  sizes,  including  a  No.  0.  mixer  with 
direct-coupled  petrol  engine  and  elevating  hopper. 
This  is  a  type  of  particular  interest,  as  large  numbers 
are  at  the  present  Time  being  used  for  street  con- 
struction, 'the  machine,  as  shown,  is  exactly  similar 
to  the  one  recently  supplied  to  the  Bradford  Cor- 
poration lor  street  work.  In  addition  to  other  power 
machines  the  company's  compact  hand  mixer  with 
charging  skip  and  automatic  water  tank,  is  also 
shown  Sections  of  type  I)  steel  piling  are  shown, 
and  should  be  inspected,  as  th'.s  type  (if  piling  has 
been  designed  to  combine  a  maximum  strength  with 
a  minimum  weight  of  material.  Thousands  ot  ton- 
are  ;it  the  present  time  in  use  on  various  contracts. 
including  the  Rosyth  Naval  Base,  the  new  Port  of 
London  Dock  improvements,  and  the  new  Smith's 
.lock  at  South  Bank.  The  section  is  extremely  easy 
to  drive,  can  be  withdrawn  and  used  repeatedly,  and, 
moreover,  is  watertight  when  in  position  without 
caulking  or  cl-iy  puddle.  An  entirely  new  departure 
ill  the  method  of  withdrawing  piles  on  an  economical 
basis  is  represented  by  the  Ransome  extractor,  which 


Mann's   Steam   Patching   Roller. 


addition  to  preventing  cement  perishing  during 
periods  ol  extreme  cold,  "Ceresit"  is  stated  to  be  a 

preventative  of  fungus  and  sweating,  and  as  it  does 
not  colour  the  cement-mortar,  if  can  be  employed  as 
a  waterproof  facing.  Other  advantages  claimed  for 
it  are  that  it  adheres  to  old  brick  or  concrete  walls, 
and  can  be  painted  soon  after  it  is  dry. 

RAXS.OME-YERMEHR     MACHINERY    COM  I'  w\Y 
LIMITED. 
-  ands  218  and  210,  Row  K.i 
This  exhibit    comprises    a    variety    of 

machines  of  particular  interest  to  builders,  contrac- 
tors, and  municipal  authorities  in  any  way  interested 
in  constructional  work:  of  all  kinds.  The  machines 
shown  include  the  No.  o.  Ransome  -lone  dryer,  which 
apacity  of  50  cub.  yds.  p.-,  day.  Tin  machine 
will  be  of  special  interest,  as  ii  embraces  an  entirely 
unique  principle  of  drying  stone  for  making  tai- 
nt. The  machine  is  a  at  uch  a  way 
that  a  batch  of  stone  can  be  thoroughly  dried 
three  minutes,  and  is  capable  oi  dealing  with  any 
size  of  stone,  from  the  finest  up  to  the  largest  ever 
used  for  road  metalling.  It  i-  interesting  to  note 
that  th'ese  machines  can  be  supplied  with  tar- 
nucadam  mixer  mounted  on  the  same  tvnderframe, 
thus  forming  a  -complete  portable  unit.  The  com- 
pany are  exhibiting  a  number  of  their  concrete  mixers 


is  included  in  the  exhibits  at  this  stand.  Readers 
are  reminded  that  at  Bay  2(i,  in  The  Sui;v/;yor  sec- 
tion in  the  gallery,  the  company  show  a  working 
model  of  the  new  Ransome  continuous  filter,  reference 
to  which  was  made  in  last  week's  issue. 

MANN'S  PATENT  STEAM  CART  AND  WAGON 

COMPANY,  LIMITED. 

(Stand  228,  Row  K.) 

Surveyors  should  not  miss  the  exhibit  of  Mann's 
Patent  Steam  Cart  and  Wagon  Company,  Limited, 
Pepper-road  Works,  Hunslet,  Leeds,  and  Fenchurch- 
avenue,  London,  E.C.  The  firm's  steam  patching 
roller  is  being  extensively  used  for  patching,  trench 
rolling,  and  resurfacing  roads  with  tar-macadam 
where  an  even  distribution  of  weight  is  required  over 
the  whole  surface'.  The  machine  is  provided  with  a 
compound  engine  mounted  on  top  of  a  locomotive 
type  boiler,  and  has  the  turn's  patent  reversing  gear 
to  give  a  rapid  action,  and  so  permit  of  quick  re- 
versing and  a  rapid  consolidation  whenever  rolling 
small  patches.  The  body  above  the  hind  roller  is 
fitted  with  a  tank  in  the  front  end  of  it,  and  the  rear 
portion  is  available  for  the  conveyance  of  road  mate- 
rials, so  that  the  machine  is  a  complete  repair  outfit 
in  itself.  These  machines  are  also  built  so  that  the 
rollers  can  be  removed  and  replaced  by  road  wheels, 
thus  converting  the  machine  into  a  steam  wagon,  and 
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the  body  can  then  be  replaced  by  a  water  tank  con- 
taining 1,000  gallons  for  road  watering;  thus  the 
machine  need  never  be  idle,  being  capable  of  hauling 

and  rolling  or  street  watering,  according  to  the    

of  the  year.  They  are  built  in  varying  weights,  from 
5  tons  to  in  tuns,  and  have  now  been  adopted  by  a 
large  number  of  Ideal  authorities  at  home  and  abroad. 
The  engine  at  the  exhibition  has  been  built  to  the 
order  of  the  Metropolitan  Borough  of  Lambeth,  and 
a  similar  machine  is  now  on  order  for  another  London 
borough,  Easl  Ham,  bulb  of  these  authorities  having 
carefully  noted  the  work  don.-  bj  .  imilar  machines 
in  and  near  London.  Sometimes  where  a  dock  or 
stream  is  easj  oi  access  a  centrifugal  pump  is  fitted 
for  Idling  the  tank,  this  being  the  case  with  machines 
supplied  to  Portsmouth  Corporation  ;t>i<\  for  some  of 
i  he  I  ndian  municipal  it  ies. 

BARFORD  ,'x    PERKINS,   LIMITED. 

(Stand  225,  Row  K.) 

The   above    well-known    Peterborough    firm   exhibit 

their      patent      water-ballast      motor      road      roller, 

new     size     E.3.S.,     weighl     empty    63     tons,     weight 


"THE    SURVEYOR"  SECTION. 

Notices  are  appended  of  a  number  of  exhibits  in 
The  Surveyor  section  whieh  we  were  prevented  from 
dealing  with  in  last  week's  issue,  and  of  some  few 
others  in  regard  to  which  we  desire  to  supplement 
the  particulars  already  given. 

ANGLO-MEXICAN    PETROLEUM    PRODUCTS 

COMPANY,    LIMITED. 

(Hay    9.) 

An    admirably    produced    booklet    which     is    being 

issued    by    the    Anglo-Mexican    Petroleum    Products 

Company,    Limited,    Finsbury-courtj    Finsbury-pave- 

ment,  London,  E.C. — a  view  of  whose  stand  in  The 

Si  rveyob  section  is  reproduced  herewith — .sliould  be 

read  by  all  who  desire  to  obtain  particulars  of  "  Flux- 

l-halte  "  and  "  Mexphalto."  the  two  well-known  pro- 
duett  prepared  from  Mexican  bitumen  for  road  pur- 
poses. " Fluxphalte,"  which  is  the  more  fluid  of 
these  materials,  is  marketed  especially  for  road 
praying  as  n  dressing  and  binder,  and  contain  -  oyer 
60  per  cent  ol  pure  bitumen.     "  Mexphalti    '  is  a  solid 


Anglo-Mexican  Petroleum   Pi rjrci     Company's  Stand  i\  "The  Surveyor"  Sectio 


full  8*  tons  approximate.  The  machine  is  fitted 
with  water  tank  and  sprayers  to  both  front 
and  back  roller  cylinders.  This  roller  is  speci- 
ally adapted  for  tar-macadam  road  repairs  and 
patching.  Their  larger  size  roller,  No.  G.,  which 
is  also  shown,  has  a  weight  when  empty  of  10  tons, 
of  approximately  11  tons  filled. 

CAKEBREAD,  ROBEY  &  GO. 
(Stand  231,  Row  K.) 
The  fine  display  of  Cakebread,  Robey  &  Co.,  Caroba 
Works,  Wood  Green,  London,  N„  at  Stand  231,  in- 
cludes porcelain  enamel  baths,  lavatory  sets  and 
sanitary  ware,  in  extra  hard  and  durable  porcelain ; 
modern  designs  in  mantel  suites,  mantels  in  hard 
and  white  woods  and  special  hearth  fires.  Locks 
and  latches  with  furniture ;  door,  sash  and  casement 
fittings  in  brass,  gun  metal,  bronze,  copper,  oxidised 
silver  and  other  metals;  reproductions  from  antique 
models  of  hinges,  latches,  &c,  in  malleable  and 
wrought  iron;  sanitary  and  plumbers'  brass  work  in 
nickel-plated  and  other  finishes,  are  also  to  be  seen 
here. 


bitumen,  particularly  adapted  for  city  roads  and 
pavements,  and  is  practically  100  per  cent  pure  lulu- 
men.  We  have  no  doubt  that  visitors  to  the  exhi- 
bition will  gladly  be  supplied  with  copies  of  the 
booklet  on  application  to  the  company's  representa- 
tive at  Olyropia. 

LONDON   ENGINEERING    COMPANY,   LIMITED. 
(Bay  16a.) 

The  London  Engineering  Company,  Limited,  7  Vic- 
toria-street, Westminster,  are  showing  their  "Joint- 
ing Mastic."  which  is  claimed  to  be  a  perfect 
substitute  for  rod  or  white  lead.  This  material  is, 
we  understand,  extensively  used  by  Government 
departments  as  well  as  the  principal  corporations; 
also  railways,  gas  companies  aird  engineering  firms. 
Jointing  Mastic,  apart  from  its  cheapness  and  effi- 
ciency, has  the  distinct  advantage  of  being  non- 
poisonous. 

ROCMAC,  LIMITED 
(Bay  25.) 

In  our  last  issue  we  were  able  only  to  make  mere 
mention  of  the  fact  that  this  company  had  an  im- 
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portant  exhibit  in  The  Surveyor  section  in  the 
gallery.  Supplementing  this  notice  we  would  now 
add  that  the  well-known  "  Eocmac  "  is  a  waterproof 
binder  for  macadam,  and  that  the  three  main  points 
which,  it  is  claimed,  differentiate  it  from  other  water- 
proof binders  are:  (1)  The  vastly  important  considera- 
tion that  it  can  be  laid  in  any  weather;  (2)  it  affords 
a  good  foothold  for  horses  in  any  weather  or  on  any 
gradient,  and  (3)  it  binds  granite  as  well  as  tar  or 
bituminous  binders  bind  softer  or  more  porous  mate- 
rial. The  binder  itself  is  a  silico-saccharate-carbonate, 
and  is  formed  by  the  combination  of  "  Rocmac " 
solution  with  carbonate  of  lime.  As  to  price,  its  first 
cost  may  be  from  20  per  cent  to  40  per  cent  more 
than  that  of  a  water-bound  macadam  road  laid  with 
the  same  aggregate;  but,  on  the  other  hand,  when 
used  it  doubles  or  even  trebles  the  life  of  the  aggre- 
gate bound  with  it.  Moreover,  it  can  be  bound  as 
easily  as  a  water-bound  road,  and  its  cost  of  mainte- 
nance is  very  low.  That  its  merits  have  been  appre- 
ciated is  shown  by  its  use  in  this  country  by  at 
least  thirty  county  councils,  considerably  over  100 
municipal  corporations,  a  great  number  of  urban 
and  rural  authorities,  and  most  of  the  principal  rail- 
way companies.  Abroad  its  use  is  proportionately 
extensive,  as  it  is  unaffected  by  climatic  changes. 
The  company's  conspicuous  exhibit  in  Bay  25  is  in 
the  care  of  Mr.  Leonard  Cooper,  whose  ever-genial 
courtesy  is  only  surpassed  by  his  expert  experience 
of  road-engineering  materials  in  general — and  "Roc- 
mac "  in  particular. 

DIBDIN'S    BIOLOGICAL    SLATE    BEDS. 
(Stand  2,   Row   B.) 
At 'this  stand  are  shown  a  large  number  of  photo- 
graphs of  sewage  purification  works,   which  include 
Dibdin's  slate  beds,  among  these  being  the  Faversham 


works,  the  new  works  at  Harpenden,  and  those  at 
the  Curragh  Camp.  This  system  has  been  in  success- 
ful operation  for  over  ten  years,  and  photographs  are 
shown  of  works  such  as  adopted  by  the  War  Office, 
the  Home  Office,  and  H.M.  Office  of  Works.  Samples 
of  mud  taken  from  the  slate  beds  in  various  towns 
are  exhibited,  these  showing  the  marvellously  nume- 
rous and  active  little  worms  which  play  such  an 
important  part  in  the  destruction  and  purification 
of  the  solid  matters  in  sewage.  In  this  system  these 
are  deposited  upon  the  mud  supported  by  the  slates 
while  the  sewage  is  standing  in  the  beds,  and  rise  to 

irface  of  the  mud  for  a  fresh  ipply  of  oxygen 
after  the  effluent  has  been  drawn  off,  and  while  the 
beds  are  resting  full  of  air.  It  will  be  remembered 
that  the  self-cleansing  properties  of  slate  beds  are 
almost  entirely  due  to  the  activities  of  these  worms, 
which  throw  up  the  broken-down  residue  from  the 
digested  organic  matter  from  the  lower   portions  of 

Lid  deposits  in  the  form  of  worm  casts  which 
are  washed  out  from  the  beds  with  the  effluent,  thus. 
maintaining  the  norma]  depth  of  about  i  in.  on  each 
-late.  The  various  kinds  of  organisms  of  a  micro 
scopic  character  can  also  be  seen  on  the  .stand  under 
the  microscopes  provided.  Sections  of  full-size  slate 
filling  a^  built  in  works  are  erected,  showing  various 
spaces  between  the  slates  for  use  for  different  kinds 
of  sewage  and  varying  conditions  of  flow,  and  ringed 
slates   are  -shown   for   use   in    works-   where    stale    or 


slowly  flowing  sewage  is  arriving  at  the  works,  and 
in  collecting  chambers  for  small  schemes.  These 
rings  are  fixed  on  the  under  sides  of  the  slates,  and 
trap  air  as  the  beds  fill,  thus  keeping  the  effluent 
well  aerated  while  the  beds  are  slowdy  filling.  A 
method  of  slate  filling  for  storage  reservoirs  and  for 
the  lower  portions  of  storm-water  beds  is  shown.  In 
this  the  upper  layers  of  slate  are  laid  in  furrows 
formed  by  stepping  the  slates  up  to  ridges,  so  that 
solid  matters  depositing  on  the  surface  will  not  form 
a  continuous  layer,  but  will  lie  broken  mi  into  sec- 
tions, and  be  washed  by  the  flow  of  the  water  into  the 
slate  filling.  Particulars  are  also  given  of  numerous 
schemes  for  country  houses  and  public  institutions, 
these  indicating  various  arrangements  and  designs 
tor  dealing  with  the  '>eculiar  circumstances  of  each 
tase. 

ECONOMIC    FENCING    COMPANY,    LIMITED. 
(Stand  3,  Row  B.) 

"  Peignon "  chestnut  pale  fencing  calls  for  atten- 
tion at  this  stand.  The  Economic  Fencing  Company. 
Limited,  of  Billiter  House,  Billiter-street,  London, 
E.C.,  announce  that  they  have  further  extended  then- 
works,  and  are  now  in  a  position  to  complete  orders 
of  from  500  yds.  to  1,000  yds.  and  upwards  in  about 
ten  days  from  the  receipt  of  order,  when  necessary, 
The  fencing  is  machine-made,  in  rolls  of  oiyds.,  and 
it  is  claimed  to  have  the  life  of  an  oak  fence.  The 
piles  are  hand-split  with  the  grain  from  hard  Spanish 
chestnut  wood,  bound  together  (by  machinery)  with 
galvanised  strand  made  of  four  wires,  each  about  i  in. 
circumference.,  thus  dispensing  with  cross-bars,  also 
with  bolts,  nuts,  wedges,  and  nails.  The  strainers 
and  struts  are  oak,  and  the  intermediates  chestnut. 
The  fencing  can  be  supplied  unclimbable.  For  hunt- 
ing districts,  square-topped  pales  without  points  are 
often  preferred,  and  can  be  supplied  with- 
out extra  charge  if  specified  at  time  of 
ordering. 

WILLIAM  E.  FARRER,  LIMITED. 

(Stand  5,  Row  B.) 

As  usual,  Messrs.  William  E.  Farrer,  of 
Birmingham,  are  showing  two  distributors 
at  work.  The  articles  are  the  actual  appa- 
ratus, such  as  would  be  supplied  to  a 
scheme  of  proportionate  dimensions,  and 
are  not  specially  prepared  in  any  way 
whatever  for  exhibition.  The  primary 
exhibit  is  one  of  their  improved  rotary 
sewage  distributors,  "P"  type,  arranged 
to  take  a  varying  flow  at  varying  heads. 
Compensating  arms  are  provided  to  deal 
with  the  various  fluctuations,  and  these 
are  readily  arranged  to  suit  the  local  con- 
ditions. They  are  adapted  for  either  con- 
tinuous flow  schemes,  or  may  be  arranged 
for  closing  by  means  of  an  automatic  syphon 
or  intermitter.  This  distributor  is  made 
of  heavy  cast-iron,  and  includes  an  im- 
proved combination  ball  race  accurately 
mounted  on  brass  mounts  and  working  in 
an  oil  bath.  The  arms  are  of  heavy  wrought-iron, 
and  the  ends  are  provided  with  heavy  "brass  stop 
ends,  having  bayonet  joints.  Strong  galvanised  tie 
ropes  and  cross  stays  are  provided,  with  Farrer's  im- 
proved clips  and  straining  eyes.  The  firm  also  show 
a  sample  set  of  their  improved  automatic  distributor 
under  working  conditions,  this  being  suitable  for  a 
bed  10  ft.  long  by  4  ft.  wide.  It  comprises  a  strong, 
galvanised,  double  section  tipping  trough,  mounted 
upon  gunmetal  bushed  bearings,  with  combined 
buffers  having  phosphor  bronze  springs,  and  the 
liquid  is  discharged  over  the  bed  by  means  of  con- 
verging chutes  and  distributing  channels,  as  shown. 
The  head  necessary  for  this  apparatus  varies  from 
12 in.  to  1ft.  6  in.,  according  to  the  size  of  the  dis- 
tributor, and  the  article  is  one  which  is  stated  to 
give  a  very  good  standard  of  equality  of  distribution. 
Messrs.  Farrer  also  show  the  body  of  their  patent 
"Facile"  rotary  sewage  distributor,  which  is  an 
exact  counterpart  of  those  supplied  to  so  many 
schemes.  The  principal  parts  are  of  heavy  cast-iron, 
and  the  arms  would  be  of  heavy  wrought-iron  welded 
tube,  The  ball  race,  .which  is  of  their  improved 
combination  type,  may  be  readily  got  at,  while  all 
part  are  readily  accessible,  inspection  caps  being 
provided  wherever  necessary  for  cleansing  purposes. 
This  exhibit  is  one  which  certainly  merits  the  atten- 
tion of  municipal  engineers -and-  all  interested  in  the 
carrying  out  of  works  of  sewage  disposal. 
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MATTHEW  KEENAN  &  CO.,  MM  (PCD. 
(Stand  10a,  Row  B.) 
Messrs.  M.itth.w  Keenan  &Co.,  Limited,  of  Armagh 
Works,  Tredegar-road,  Bow,  E.,  and 80  Great  Welling- 
ton-street, Glasgow,  have,  in  the  gallery,  a  compre- 
hensive display  oi  non-conducting  coverings  in  every 
form,  embracing  "Keenan's"  patent  non-conducting 
composition,  asbestos  plastic  compositions,  asbestos 
mattresses,  asbestos  rope,  sectional  magnesia,  sec- 
tional cork  for  hot  and  cold  water  pipes,  refrigerating 
plants,  &c.,  and  their  special  light  "Aero"  and 
"Keenos"  sectional  coverings.  Engineers  and  all 
those  interested  in  steam  plant  will  be  well  advised 
to  vi  it  this  stand,  where  every  opportunity  will  be 


variation  to  the  ordinary  brown,  and  permitting  of 
a  colour  scheme  being  carried  out  entirely  in  salt- 
glaze.  This,  it  will  ho  agreed,  produces  a  better 
effect  than  when  ordinary  saltglazed  bricks  are  used 
in  conjunction  with  coloured  enamel  bricks.  The 
glaze  in  these  new  colours,  it  is  claimed,  retains  all 
the  well-known  qualities  of  durability,  hardness,  and 
resistance  to  atmospheric  conditions  of  the  ordinary 
brown  saltglaze. 

JOHN  YATES  &  CO.,  LIMITED. 
(Stand  15,  Row  B.) 
We  are  able  to  give  this  week  an  illustration  of  the 
80-gallon    horizontal    tar-boiler,    fitted   with    spraying 


John    Yates    &    Co.'s    Tab  bo i leu       Fitted   with  Spraying    Vppakah 


afforded  by  the  management  to  go  thoroughly  ml" 
the  matter  of  using  the  most  suitable  form  of  cover- 
ing, and  to  discuss  all  questions  relating  to  heal  insu- 
lation and  non-conducting  coverings. 

E.  &  R.  NORMAN. 
(Stand  11.',   Row  B.) 
An    interesting    departure   in    saltglazed    hi  irks    is 
shown  by  Messfi  .  E.  &  R.  Norman,  Chailey  Potteries 


John  Yates  >v  Co.'s  Diaphragm   Pi  Me  on  Barrow. 

Brick  and  Tile  Works,  South  Common,  Chailey, 
l,.'v.  .  These  bricks  are  now  being  produced  in  blur 
;ind    autumn    g n,   the   colours   offering   a    pleasing 


apparatus,  which  Messrs.  John  Yates  &  Co.,  Limited, 
Aston,  Birmingham,  are  exhibiting  in  The  Surveyor 
section.  The  machine,  it  may  be  pointed  out,  lias 
self-oiling  wheels  for  quick  and  easy  traction,  and  to 
allow  of  full  advantage  being  taken  of  the  high 
capacity  of  the  boiler.  Another  feature  of  their  stand. 
to  which  reference  was  made  in  last  week's  issue,  is 
the  3-in.  diaphragm  pump,  the  "Contractor,"  which 
can  be  seen  in  operation  by  visitors.  This  pump  can 
be  supplied  fitted  on  a  steel  harrow  complete  with 
hose,  foot  valve,  &c,  at  a  remarkably  low  price. 

A.  E.  PODMORE  &  CO. 
(Stand  28,  Row  B.i 
Messrs.  A.  E.  Podmore  &  Co.,  ■  >)  Charles-street, 
Hatton  Garden,  London.  E.C.,  are  well-known 
specialists  in  street  lighting,  the  lighting  of  public 
buildings,  warehouses,  and  shops,  as  well  as  in 
interior  semi-indirect  lighting,  and  their  exhibit  in 
the  gallery  is  thoroughly  deserving  of  inspection. 

JOHN  HUTCHINSON. 
(8tand  28a,  Row  B.) 
Surveyors  will  be  interested  to  compare  at  this 
stand  instruments  and  apparatus  as  used  in  the 
United  States  with  those  of  British  design.  A  Pene- 
trometer, the  invention  of  a  metropolitan  borough 
engineer  (Mr.  Francis  Wood,  Fulham),  can  be  seen 
alongside  the  Ricardaon  Penetrometer  from  the  New 
York  Testing  Laboratory.  From  the  same  laboratory 
the  Viscosity  Float  Tester  may  be  compared  with 
Hutchinson's  Tar  Tester.  Thermometers  of  all  types 
and  patterns,  as  used  in  tar  and  asphalt  work,  specific 
gravity  apparatus  for  stone  aggregates,  as  well  as  for 
tars,  liquid  ;isphaH.    :uid  oils.  mcUhcj  mid   ll;i-h   poinl 

tester:-  :p  e  among  U thei  exhibit 
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LEYTON    TIMBER    COMPANY,    LIMITED. 
(Stand  42,  Row  B.) 
The  above  firm  of  horticultural  and  rustic  special- 
ists, of  New  Cross,  London,   S.E.,  show  a  variety  of 
their    excellent    productions,    arches,    flower    stands, 
seat*,  and  vases  being  among  the  goods  exhibited. 


REINFORCED  CONCRETE   FENCING   FOR   PUBLIC 
PARKS. 

Tidnam's  patent  reinforced  concrete  posts  have 
been  used  for  fencing  round  the  lake  in  the  pic- 
turesque new  park  at  Grovelands,  Palmers  Green, 
winch  was  opened  to  the  public  on  Saturday  last. 
The  posts  are  of  York  stone  chippings  and  Portland 
cement-concrete,  5  ft.  long  and  5  in.  square,  and  have 
a  neat  cap  of  ornamental  design.  Posts  are  placed 
8  ft.  6  in.  apart,  but  closer  on  sharp  curves.  They 
are  reinforced  with  rib  mesh  expanded  steel,  supplied 
by  the  Expanded  Metal  Company,  Limited,  of 
London  and  West  Hartlepool,  bent  into  column  form, 
and  are  very  strong  and  durable. 

For  situations  near  water  these  posts  are  especially 
suitable,  as  they  are  impervious  to  rot  or  decay,  and, 
indeed,  it  is  claimed,  become  stronger  with  age.  The 
posts  carry  a  11-in.  by  lj-in.  square  iron  bar,  set 
anglevvise  in  the  posts,  the  appearance  of  the  fencing 
being  very  pleasing.  The  posts  never  vegetate,  but 
retain    the    natural    stone    colour,    and    there    is    no 
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Grovelands  Park  Fencing. 

i:i  eessity  to  paint  them,  so  that  for  all  kinds  of  park 
or  roadside  fencing  they  provide  a  most  economical 
fence. 

The  fencing  has  been  carried  out  by  Messrs.  Tid- 
nam  &  Co.,  concrete  specialists,  of  Wisbech,  from  the 
designs  and  under  the  superintendence  of  Mr.  C. 
Griffin  Lawson,  assoc.m.inst.ce.,  the  engineer  and 
surveyor  to  the  Southgate  Urban  District  Council. 


Housing  at  Morpeth.— The  corporation  of  Morpeth 
owns  a  considerable  amount  of  land  in  West  Greens 
and  Middle  Greens,  and  in  1908  a  commencement 
tade  in  the  former  area  with  the  erection  of 
ten  self-contained  cottages,  at  a  cost  of  £1,521,  and 
twenty  houses  in  flats  at  a  cost  of  £2,250,  or  £112  10s. 
per  flat.  In  1911  another  lot  of  self-contained  cot- 
tages were  built  at  a  cost  of  £1,450.  Last  year  a  com- 
mencement was  made  with  an  additional  thirty-one 
self-contained  houses  in  the  West  Greens  and  Middle 
Greens  area,  which  are  now  nearing  completion;  and 
.,n  gome  spare  land  near  by  two  self-contained  houses 
containing  five  rooms  and  a  scullery,  the  former  at  a 
coal  oi  £175  per  house  and  the  latter  at  a  cost  of 
t  bouse.  The  self-contained  cottages  have  a 
living-room  and  scullery  downstairs,  and  two  bed- 
rooms upstairs,  with,  of  course,  the  usual  yard  and 
conveniences.  The  rent  is  5s.  per  week  inclusive.  In 
I  ■  <■  flits  there  are  four  rooms  upstairs  and  three  down- 
-tnirs.  with  separate  yards,  and  they  are  let  at  a 
rental  of  3s.  9d.  and  3s.  6d.  per  week  respectively. 
In  the  later  scheme  the  houses  are  a  trifle  larger 
owing  to  the  money  having  been  borrowed  on  more 
terms  The  rents  are  sufficient  to  repay 
the  principal  and  interest  on  the  loans,  to  pay  local 
rates  and  taxes,  and  the  cost  of  collecting  the  rents, 
■i  balance  of  between  £70  and  £80  to  cover 
1  > , r    ft,-\    of    repairs    and    other   incidental   charges. 


A    PRIZE    ESSAY. 

At  a  meeting  of  the  Society  of  Engineers  held  on 
the  7th  inst.,  Mr.  William  Ransom,  assoc.m.inst.ce., 
read  his  essay  on  "How  to  Improve  the  Status  of 
Engineers  and  Engineering,  with  Special  Reference 
to  Consulting  Engineers,"  which  was  awarded  the 
second  prize  in  the  Status  Prize  Competition  last 
year,  no  first  prize  having  been  awarded. 

The  author  pointed  out  that  the  civilisation  of  to- 
day had  become  possible  only  because  of  the  efforts 
of  the  engineer,  but  that  the  public  did  not  sufficiently 
appreciate  the  advantages  they  had  gained  or  the 
men  whose  work  had  secured  those  advantages. 
Engineers  had  many  lessons  to  learn  from  the  legal 
and  medical  professions,  both  of  which  excluded  un- 
qualified men  and  exercised  a  benevolent  professional 
control  over  their  members,  and  the  State  should 
recognise  the  engineering  profession  by  giving  it  an 
official  standing  equal  to  that  of  other  professions. 
The  State  should  require  engineering  aspirants  to 
pass  a  qualifying  examination,  and  should  give  facili- 
ties to  pupils  and  assistants  for  inspecting  large  engi- 
neering works. 

Admission  to  the  profession  required  to  be  carefully 
guarded,  and  the  number  of  pupils  allowed  to  an 
engineer  should  be  regulated  by  the  extent  of  his 
practice,  while  the  climax  of  the  period  of  pupilage 
should  be  a  State  examination.  Much  more  might 
be  done  to  make  examinations  of  practical  value  to 
those  who  prepared  for  them,  but  no  other  form  of 
test  was  possible.  When  State  recognition  was  ob- 
tained for  engineers,  the  members  of  the  profession 
would  constitute  one  great  society,  amalgamating  the 
existing  societies  into  one  body,  which  should  have 
the  control  of  professional  matters  and  be  the  mouth- 
piece of  the  profession.  Such  a  society  would  neces- 
sarily have  sub-sections  dealing  with  special  branches 
of  the  profession.  While  the  growth  of  specialisation 
must  be  recognised,  it  was  essential  for  those  who 
were  beginning  their  training  for  the  profession  to 
acquire  a  sound  general  scientific  knowledge  before 
they  began  to  specialise. 

The  engineer  should  not  be  behind  his  brethren  of 
the  legal  and  medical  professions  in  regard  to  profes- 
sional conduct  and  etiquette,  while  the  societv  that 
represents  him  should  maintain  a  high  standard  of 
professional  honour,  and  must  have  power  to  enforce 
its  regulations.  The  State  should  fix  a  scale  of  mini- 
mum professional  fees.  Consulting  engineers  were 
comparatively  few  in  number,  and  on  that  account 
the  public  placed  a  high  value  upon  their  services. 
Thev  played  an  important  part  in  forming  public 
opinion  on  the  profession,  and  the  ideals  they  now 
placed  before  themselves  would  make  their  impress 
on  the  vounger  generation  of  engineers. 

The  tone  of  the  profession  could  not  be  set  by  the 
professional  societies,  but  every  individual  must  live 
up  to  a  high  code  of  professional  conduct.  The 
public  estimate  of  the  profession  was  based,  not  on 
the  conduct  of  the  best  members,  but  that  of  the 
average  member,  hence  the  importance  of  every  engi- 
neer setting  an  example  of  lofty  ideals  before  his 
staff,  his  clients,  and  the  public. 


Summer   School    of  Town   Planning — As   has   been 

already  announced,  it  has  been  decided  that,  in  view 
of  the  success  of  the  Summer  School  of  Town  Plan- 
ning held  at  the  Hampstead  Garden  Suburb  in 
August  last,  a  second  school  on  similar  lines  will  be 
held  at  the  same  centre  this  year  from  August  2nd 
to  16th  inclusive.  A  representative  committee  is 
arranging  the  details  of  the  programme;  it  will 
appeal  especially  to  municipal  architects,  engineers, 
and  surveyors,  and  will  be  ,)f  interest  to  all  who  are 
concerned  in  the  scientific  planning  of  towns  and 
town  extensions.  Although  it  is  still  early  in  the 
vear,  a  considerable  number  of  students  have  signi- 
fied their  intention  of  attending  the  summer  school, 
and  it  is  probable  thai  next  August's  meetings  will 
be  even  more  successful  than  those  of  last  year. 
Arrangements  are  being  made  with  a  number  of  well- 
known  authorities  on  the  subject  of  town  planning 
to  give  courses  of  lectures,  and  copies  of  the  svllabus 
will  be  sent  to  all  who  are  interested,  on  application 
to  Mr.  .T.  S.  Rathbone,  hon.  secretary.  Summer 
School  of  Town  Planning.  The  Institute,  Hampstead 
Garden   Suburb.  N.W. 
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Office   Conversations. 

MORE    OR    LESS    IMAGINARY. 

[Contributed.] 


XI. — 'lhe  Germ  Theory  :  Precept  and  Practice. 

N<i.  doctor,  I  don't  agree.  Germs  and  bacilli  and  all 
those  sort  of  things  are  much  ten  elusive  to  be  dealt 
with  in  such  rough-and-ready  fashion.  Here'll  be  a 
scientist  who'll  tell  us  that  some  hundreds  of  thousands 
of  millions  can  find  sc-almg  accommodation  on  a  square 
inch,  and  there'll  be  a  medical  officer  of  health — 
you'll  excuse  the  personal  reference — who  feel  he's 
done  his  complete  duty  when  he  pastes  up  the  door  and 
windows  of  a  room  and  lights  a  couple  of  candles  which 
give  off  carbon  dioxide.  Did  you  ever  go  into  a  room 
after  such  an  operation?  No?  I  thought  not.  Your 
inspector  does,  of  course,  and  1  suppose  he's  given  you 
a  true  report  of  what  lie's  seen.  No?  You  never  asked 
him  to?  The  room  fumigated,  no  useful  purpose  would 
be  served?  There  again  I  differ,  and  I'll  tell  you  why. 
You  might  make  a  note  of  the  information.  I  have 
been  in  rooms  after  your  inspector  has  opened  them  up, 
and  I've  seen,  fully  alive,  scores  of  dear  little  flies  on 
the  ceiling,  where  they've  been  driven  by  the  fumes 
of  the  gas.  Nonsense?  Nothing  of  the  kind — I've 
seen  it,  I  tell  you.  Must  have  been  a  very  heavy  gas 
and  the  work  very  badly  done?  That  I  can't  go  into. 
All  I  know  is  that  the  flies  were  quite  brisk  and 
cheerful,  after  having  been  sealed  up  for  twenty-four 
hours  in  company  with  a  deadly  gas.  If  the  flies 
survived,  what  about  the  germs?  A  fly  won't  -run! 
boiling  to  100  degrees  Fahrenheit,  you  know  ' 

#  #  #  # 

Yes,  you're  quite  right.  The  sanitary  work  of  the 
district  is  not  my  department — and  I'm  glad  of  it.  I  do 
escape  a  lot  of  the  unpleasantness  which  always  comes 
from  treading  on  the  corns  of  the  small  property  owner, 
and  I  do  escape  coming  into  contact  with  infectious 
cases.  Not  that  I  should  think  there's  the  least 
danger  in  the  latter,  mind  you.  If  a  man  keeps  in 
decent  condition,  eats  his  fill  (not  an  overfill  ever)  and 
drinks  just  in  moderation,  he  needn't  fear  the  most 
deadly  germs.  Yes,  I  do  think  so.  Don't  know  any- 
thing about  it?  Well,  I  don't  suppose  I  know  very 
much  ;  but  answer  me,  how  do  you  escape  ?  You  visit 
all  manner  of  cases,  after  going  direct  from  one  to 
another,  and  I've  never  known  you  contract  anything 
yet.  You  take  precautions  ?  You'll  excuse  me  being 
so  insistent,  but  what  precautions  ?  Come  now,  you 
called  at  Wenstead's  this  morning.  There's  scarlet 
fever  there,  and  I  saw  you  leave  the  house  and  go 
straight  into  Benstead's.  No,  don't  get  cross,  doctor. 
It's  only  a  friendly  chat.  Well — all  right — I  won't 
press  the  point,  but 

#  #  #  * 

You'd  like  to  know  what  I'd  do  if  I  had  a  free  hand? 
Hum,  it's  difficult  to  say  right  off.  Really,  I've  not  so 
much  faith  in  the  germ  theory  as  some  people,  and 
my  precautions  would  amount  to  very  little  in  the 
ordinary  sense  of  the  word.  I  was  chatting  the  other 
day  with  a  friend  who's  an  analytical  chemist.  We 
touched  upon  the  question  of  infection  and  all  that,  and 
he  rather  staggered  me  in  one  thing.  I  asked  him  how 
people  could  go  about  chokeful  of  deadly  germs  and  yet 
be  in  perfect  health,  and  he  smiled  and  said  that  the 
deadliest  germs  were  quite  harmless  so  long  as  they 
themselves  were  in  a  healthy  state.  You  don't  follow 
me?  Well,  I  didn't  quite  follow  him.  and  I  asked  him 
for  an  illustration.  Take  the  typhoid  bacillus,  he  said. 
Now  if  the  bacillus  hasn't  got  typhoid,  he's  quite  harm- 
less      Bosh?       No,   I   don't   think  it's  quite  that, 

doctor.  It's  disquieting  for  the  profession,  I'll  con- 
fess. No,  my  friend  and  I  didn't  carry  the  argument 
any  further.  The  typhoid  gentleman  seemed  to  me  to 
have  advanced  the  case  far  enough. 

#  #  #  * 

Assuming  I  accepted  the  germ  theory,  and  the 
theories  of  infection  and  contagion,  in  their  entirety? 

It'd  be  a  large  assumption,   but Well  then,   for 

the  sake  of  argument,  I  do.  Put  me  down  as  a 
believer;  what's  the  question?  Oh,  the  old  one — 
what  would  I  do  if  I  had  a  free  hand?  Well,  it'd  be 
a  case  of  one  doctor  one  patient.  Directly  a  doctor 
entered  an  infected  room  he'd  have  to  stay  there.  He 
couldn't  consistently  be  allowed  to  leave  the  room  in 
a  germ-laden  condition.       He  might  have  millions  on 


him.  Wash  himself?  Yes,  he  might  wash  himself 
and  boil  himself  and  all  his  garments,  but  where  could 
lie  do  it  ?  If  he  did  it  in  the  infected  room  he'd  have 
a  fresh  million  or  so  on  him  immediately  he  dried  and 
dressed  himself,  and  if  he  did  it  outside  the  room  he'd 
infect  whatever  other  room  he  entered.  No,  there 
is  only  one  logical  course — hermetically  seal  up  the 
doctor  and  the  patient,   then  disinfect   and    fumigate 

them    both    together,    and It'd    kill    them?        Of 

course,  it  would,  but — the  germ  theory  being  true — 
that'd  be  better  than  polluting  a  neighbourhood! 
Doctor  and  patient  being  disposed  of,  there'd  still 
remain  the  infected  house,  for  a  germ  or  two  would  be 
sure  to  have  escaped  from  the  room,  and  really  I  can 
see  no  course  other  than  to  burn  the  house  down. 
There  still  remain  the  other  inmates,  and  as  regards 
them  I 

*  #  #  * 

You've  heard  enough?  Somehow  I  thought  you 
had  ;  but  you  must  confess  my  arguments  are  logically 
sound.  Why,  one  of  the  hairs  on  your  head  or  your 
face — clean-shaven  as  you  are — would  afford  lodgment 
for  thousands,  while  your  eyebrows  and  eyelashes  and 

the   hairs    of   your   head Heavens,    they'd   carry 

enough  germs  to  infect  the  solar  system  !  No,  doctor, 
you'll  have  to  give  in.  You  won't?  Well,  of  course. 
I  knew  you  wouldn't.  My  remark  was  only  a  figure  of 
speech.  But  think  over  what  I've  said.  Not  worth 
it  .'  Come,  come,  don't  talk  like  that.  It's  between 
ourselves,  and  what's  said  here  in  my  office  never  goes 
farther.  1  wouldn't  talk  to  your  inspector  in  the  same 
way.  He's  an  excellent  chap,  but  not  quite  of  that 
soil  in  which  revolutionary  ideas  can  with  safety  be 
planted.  Joking  aside,  I  recognise  the  value  of  your 
work,  hut  after  all  it's  sanitation  that's  stamped  out  so 
much  infectious  disease.  Isolation  and  the  use  of 
proper  disinfectants  have  done  a  lot,  but  dabbing  a 
bit  of  pink  powder  around  a  foul  gulley  is  not  half 
so  good  as  giving  it  a  good  scrub.  Money's  better  spent 
upon  a  sewerage  scheme  than  upon  a  small  -  pox 
hospital.  By  the  by,  what  is  the  actual  cost  per 
patient  per  annum  in  small-pox  hospitals  ?  A  thousand 
or  two,  isn't  it  ?  You  don't  know — must  be  going  ? 
Well,  good-bye,  doctor — glad  to  've  seen  you — good-bye. 

Who  ?  Brown  ?  Ask  him  in.  Well,  Brown,  and 
what  can  I  do  for  you  ?  Want  my  advice  ?  All  right, 
sit  down  and  fire  away.  Mr.  Gunn  tells  me  you're 
doing  very  well  and  that  your  length  is  one  of  the  best 
in  the  district.  Keep  on  like  that  and  I'm  sure  toe. 
shan't  fall  out.  Now,  let's  have  your  special  trouble. 
Your  grandchild — scarlet  fever?  Just  came  from 
the  house?  Here,  I  say,  you  know  you  shouldn't  do 
that.  Why,  you  might  infect  the  whole  office.  You 
haven't  been  near  the  patient?  Only  just  looked  in 
at  the  door  of  the  bedroom  ?  Heavens,  man,  why  you 
may  be  fairly  reeking  with  disease  germs  !  Open  that 
window  wide  and  sit  down  there  right  between  the 
window  and  the  fireplace.  Sorry  ?  Yes,  and  you 
ought  to  be.  Surely  a  man  of  your  age  ought  to  know 
better  than  to  come  straight  from  an  infected  house  like 
that.  The  doctor  ?  He  does  the  same  ?  Now,  look 
here,  I  can't  listen  to  that  nonsense.  Your  doctor 
takes  every  possible  precaution  ;  of  that  I  am  assured. 
Why,  his  very  living  depends  upon  him  doing  so  !  But 
what's  made  you  come  to  me?  They  want  to  move  the 
child  to  the  hospital?  Well,  and  why  not?  You 
don't  think  it  right  to  take  a  child  out  from  a  warm 
room  into  the  open  air  in  a  high  state  of  fever  ?  Then 
I  differ.  The  child  '11  be  better  off  in  the  hospital  than 
at  home,  where  it'll  be  a  source  of  danger  to  all  the 
others.  What  mischief  there  is  to  be  done  is  done 
already  ?  No,  I  don't  think  so,  and  directly  the  child 
is  taken  away  the  inspector  'li  come  round  and  dis- 
infect the  room.  Not  much  in  that  ?  Brown,  Brown, 
you've  incorrigible  —  I  never  met  a  more  obstinate 
man.  Hoped  I'd  use  my  influence  to  prevent  the 
child  being  removed?  Sorry,  but  I  couldn't  do  that. 
That's  a  battle  you  must  fight  yourself.  No,  I  couldn't 
possibly.  Very  sorry,  and  I  hope  the  child  '11  soon 
get  well.       Good-day,  Brown. 

*  #  #  * 

That  you,  doctor?  Hullo,  there  !  Just  had  a  most 
annoying  thing  happen.       Brown,  one  of  our  roadmen, 
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called  to  see  me  and  told  me  in  conversation  that  he'd 
just  left  his  grandchild,  who's  got  scarlet  fever.  Been 
here,  right  in  my  office,  sitting  under  my  very  nose. 
Eli?  What  say?  Needn't  worry?  Hang  it  all,  doctor, 
it's   tic   laughing    matter.       It's   not    myself — it's   the 

wife  and  the  kids  and What  can  you  do?    There's 

a  question  to  ask  me.  Hang  it,  doctor,  the  office  ought 
surely  to  be  fumigated  or  something.  Couldn't  Mr. 
Banker  come  round  and  do  it?       Oh,  hang  the  Hies! 

Can't  a  man  have  a  joke  without- Hullo,  hullo — 

are  you  there?  Well,  you  will  '.end  round,  won't  you? 
There's  a  good  fellow  !  Will  T  confess  wJtat?  Eh  ?  '  The 
'phone's  terrible  this  end.  Speak  up  louder — that's 
better.  Yes,  I'll  give  in.  doctor;  you've  got  me  this 
time.  Something  in  the  germ  theory  after  all? 
Afraid  so.      Good-bye,  doctor    send  a1  once,  there's  a 

£»00d    fellow. 


The  New  Delhi.  — -  In  the  House  of  Commons  on 
the  8th  inst.  the  Under-Secretary  for  India  was  asked 
whether  the  Government  of  India  had  now  definitely 

decided  on  the  southern  site  for  the  new  capital  of 
Delhi;  whether  he  could  state  the  extra  cost  likely  to 
be  incurred  by  the  choice  of  the  northern  site,  and 
whether  he  had  official  informal  ion  showing  which  site 


"  MEKPHALTE "   AT  H0RN8EY. 


We  are  iHformed  by  the  Anglo-Mexican  Petroleum 
Products  Company,  Limited,  that  important  works  in 
connection  with  their  asphaltic  bitumen,  sold  under 
the  trade  name  of  "  Mexphalte,"  can  be  inspected 
in  course  of  progress  at  MusweU  Hill,  in  the  borough 
of  Hornsey,  where  work  of  considerable  area  is  being 
constructed  under  the  direction  of  the  borough  engi- 
neer, Mr.  E.  ,T.  Lovegrove,  m.inkt.i  i.e.    The  work  in 

question  is  of  great  interest  to  Metropolitan  engi i 

and  those  engineers  who  have  to  deal  with  road-  sub- 
ject to  considerable  traffic. 

The  road  now  under  construction-  which  is  nearly 
completed— is  subject  to  a  mtttor-'bus  traffic  of  over 
800  'buses  per  day,  and  certain  sections  of  the  work. 
which  can  be  inspected,  have  had  to  deal  with  a 
total  traffic  of  about  100,000  motor  'buses  since  it  has 
been  laid.  Numerous  engineers,  not  only  from  this 
country,  but  from  the  Continent,  have  inspected  the 
work  recently,  and  we  are  assured  that  complete 
satisfaction  has  been  expressed  at  the  results 
obtained. 

The  Praed    Road  Construction   Company,   who  are 


M  i.x l-ii a i.r i.  "    Road   at    Mtjswbi.1  Hint, 


would  be  the  more  advantageous  from  the  sanitary 
and  health  point  of  view.  Mr.  Montagu  said  the  replj 
to  the  first  question  was  in  the  affirmative.  The 
my  of  State  could  not  answer  the  second  part 
of  the  question,  but  the  additional  cost  for  Government 
headquarters  on  the  same  scale  would  be  undoubtedly 
heavy;  as  regarded  the  third  p.nl  oi  the  qnestion  the 
southern  site  was  overwhelming^  more  advantageous 
from  the  health  point  of  view. 

British   Fire   Prevention   Committee.— The  British 

Eire  Prevention  Committee  have  decided  to  i     ue  an 

Live  reporl  on  the  fire  protective  organisation 

of  Russia,   this  volume  to  be  partly  the  outcome  of 

a  visit  ol   a   deputation    from   tl ommittee   to   St. 

i  ow,  and  Warsaw,  and  partly  a  i  urn- 
nary  of  data  obtained  from  official  ources.  The  re- 
rort  will  be  in  the  form  of  a  quarto  volume  of  120 
pages,  compiled  by  Mr.  Edwin  (  >.  Sachs,  f.R.S.ED., 
with  some   1G0  illustrations,    and   is   to  be   issued   at 

d   of   April.    The   commit an    also   shortly 

I  ublishing  a  volume  dealing  with  the  results  of  their 
v.re  tests  on  sixteen  differi  o1  form  of  partitions,  this 
volume  to  be  a  complementary  volume  to  two  already 
published  jii  the  result  of  fire  tests  with  twenty-eight 
floors   and   sixty  fire-resisting  door.-, 


carrying  out  the  contract,  have  in  hand  for  this 
season  a  very  considerable  amount  of  work,  and  it 
will  probably  be  of  interest  to  road  engineers  gene- 
rail}  to  know  that  during  the  whole  of  next-  week  the 
company  will  be  constructing  a  section  of  roadway 
adjoining  the  recent  Road  Board  trials  at  Sidcup, 
which  work  is  being  carried  out  to  the  order  of  the 
Metropolitan  Borough  of  Woolwich,  under  the  super- 
vision of  their  engineer,  Mr.  J.  Rush  Dixon.  The 
two  companies  above  mentioned  will  have  represen- 
tatives in  attendance  between  the  hours  id'  1>  p.m.  and 
4  p.m.  during  the  whole  of  the  week  at  Sidoup,  and 
surveyors  and  engineers  generally  will  have  an  Oppor- 
tunity of  inspecting  what  i  certain  to  become  an 
important   factor  in  modern  road  construction 


An  American  Sidoup. — The  State  of  Washington, 
which  will  this  year  spend  £1,600,000  on  road  con- 
struction, i.s  having  constructed  at  Olympia,  Wash- 
ington, a  stretch  of  roadway  which  will  be  made  by 
ariou  paving  companies,  each  of  which  is  laying  a 
ample  of  roadway,  16 ft.  wide  and  100ft.  long,  accord- 
ing to  its  own  plans  and  specifications,  which  arc 
filed  with  the  State  Highway  Department. 
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THIRD  INTERNATIONAL  ROAD  CONGRESS 


INTRODUCTORY     SURVEY     OF     SUBJECTS. 


FULL   TEXT   OF   GENERAL   REPORTERS' 
RESOLUTIONS. 


THE    EXHIBITION    OF 
ROAD    MAKING    APPLIANCES  'd   MATERIALS. 


In  historic  sequence,  the  International  Road  Con- 
gress which  is  to  be  held  in  London  from  the  23rd 
to  the  28th  of  June  is  the  third  of  a  series  which 
was  begun  at  Paris  five  years  ago,  and  was  continued 
at  Brussels  in  1910.  It  has  been  convened  by  the 
British  Government,  which  has  extended  to  all  the 
States  interested  in  improved  methods  of  road  con- 
struction and  maintenance  an  invitation  to  send 
representative  delegates.  That  this  invitation  has 
received  wide  acceptance  is  to  be  gathered  from  the 
fact  that  at  least  thirty-six  countries  have  agreed  to 
send  delegates  to  the  congress.  The  organisation, 
it  should  be  stated,  is  in  the  hands  of  the  Permanent 
International  Association  of  Road  Congresses, 
which  had  its  origin  in  Paris  in  1!)08,  assisted  by  an 
Organising  Committee  of  the  United  Kingdom, 
elected  from  the  various  professional,  scientific,  and 
administrative  bodies  interested  in  and  intimately 
concerned  with  the  roads  of  this  country.  His 
Majesty  the  King  is  the  gracious  patron  of  the 
movement,  and  the  lion,  presidents  consist  of  the 
Chancellor  of  the  Exchequer,  the  Secretary  of  State 
for  War,  the  Secretary  of  State  for  the  Colonies,  the 
President  of  the  Local  Government  Board,  and  the 
First  Commissioner  of  Works.  The  list  of  hon. 
vice-presidents  is  large  and  representative,  and  the 
chairman  of  the  Organising  Council  is  Sir  George 
H.  Gibb  (chairman  of  the  Road  Board),  while  Lord 
Montagu  of  Beaulieu,  Mr.  W.  Joynson-Hicks,  m.i\, 
and  Mr.  F.  H.  Berryman  act  as  vice-chairmen.  For 
the  rest  it  need  only  be  stated  that  an  excellent 
choice  has  been  made  in  the  selection  o£  Mr.  W  Rees 
Jeffreys  (secretary  to  the  Road  Board)  and  Mr. 
G.  Montagu  Harris  (secretary  to  the  County  Councils 
Association)  to  the  responsible  and  arduous  offices 
respectively  of  hon.  general  secretary  and  deputy 
hon.  general  secretary.  The  Hon.  Arthur  Stanley, 
M.T.O.,  m.p.,  fills  the  post  of  hon.  treasurer,  and 
the  membership  of  the  General  Organising  Council 
includes  the  names  of  gentlemen  associated  with 
almost  eveiy  institution  and  association  identified 
with  road  administration  and  practically  every  form 
of  road  traffic.  The  list  of  committees  includes  a 
general  committee,  executive  committee,  entertain- 
ments committee,  exhibition  committee,  traders 
committee,  and  the  London  (Municipal  Officers) 
Reception  Committee. 

The  movement  in  favour  of  road  improvement,  as 
our  readers  are  aware,  has  made  phenomenal  strides 
since  the  second  congress  concluded  its  labours  in 
Brussels,  and  the  past  three  years  have  been  a 
period  of  constant  activity.  The  problem  of  treat- 
ing roads  with  bituminous  materials  has  been 
advanced  from  the  experimental  to  the  practical 
stage,  and  has  now  attained  an  assured  position. 
Experience  has  proved   that  roads  can   be   built    of 


bituminous  materials  which  arc  not  only  practically 
dustless  but  are  also  capable  of  carrying  the  heaviest 
ordinary  traffic.  It  has  further  become  clear  that 
the  longer  life  of  bituminous  bound  macadam  roads 
will  frequently  balance  the  increase  in  initial  cost, 
and  may  even  result  in  many  cases  in  a  reduction 
in  the  annual  charge  for  renewals  of  surface  coat- 
ings, and,  as  their  quality  is  in  every  way  superior 
to  that  of  the  ordinary  macadam  types,  the  chief 
consideration  which  now  remains  is  one  of  finance. 
The  questions  to  be  discussed  by  national  and 
departmental  road  authorities  have  become  mainly 
administrative,  and  for  the  first  time,  therefore, 
administration  assumes  a  prominent  position  in  the 
programme  of  the  congress,  whereas  the  Paris  and 
Brussels  conferences  confined  themselves  entirely  to 
the  technical  aspects  of  the  subject. 

The  formal  proceedings  of  the  congress  will  be 
opened  by  Mr.  D.  Lloyd  George,  Chancellor  of  the 
Exchequer,  at  a  General  Assembly  which  will  take 
place  at  the  Central  Wesleyan  Hall,  while  the  First 
Commissioner  of  Works,  Earl  Beauchamp,  will 
inaugurate  the  Road  Exhibition  which  has  been 
arranged  at  the  Royal  Horticultural  Hall.  This 
exhibition  will  be  of  a  most  comprehensive  cha- 
racter, and  will  enable  the  public  to  see  a  repre- 
sentative display  not  only  of  materials  used  in  road 
construction,  but  also  the  heavy  and  expensive 
machinery  which  has  now  become  necessary  to 
modern  road-building  methods. 

Receptions  and  conversaziones  for  the  members 
of  the  congress  will  be  held  at  the  Guildhall  of 
the  City  of  London  ;  at  the  Albert  Hall,  by  invita- 
tion of  the  Institution  of  Civil  Engiueers  ;  and  at 
the  Royal  Automobile  Club,  while  there  will  be  a 
banquet,  by  way  of  conclusion  to  the  congress 
week,  at  the  Hotel  Cecil. 

A  large  number  of  interesting  excursions,  on 
several  of  which  many  types  of  road  construction 
will  be  seen,  have  also  been  arranged.  These  will 
include  a  visit  to  Windsor  Castle,  on  the  gracious  invi- 
tation of  his  Majesty  the  King ;  another  to  the 
Garden  City  at  Letchworlh,  and  one  to  the  National 
Physical  Laboratory  at  Teddington,  as  well  as  a  trip 
to  Hampton  Court  Palace,  an  up-river  trip,  and 
various  inspections  of  roads  in  the  home  counties. 
The  Surveyors'  Institution  will  give  a  garden-party 
at  t he  Royal  Botanical  Gardens,  and  special  invita- 
tions will  also  lie  issued  for  performances  at  repre- 
sentative London  theatres. 

The  programme  of  tours  arranged  for  the  present 
week  comprises  excursions  in  Kent  and  the  South- 
West  of  England,  while  those  which  follow 
include  visits  to  Eastbourne,  Brighton,  Folkestone, 
Chester  and  North  Wales,  the  Midlands,  the  English 
Lakes,  and  Scotland. 
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SUMMARY    OF    GENERAL     PROGRAMME. 

On  Monday  next  members  of  the  congress  will 
be  able  to  obtain  tickets,  badges,  programmes, 
&c,  at  the  Surveyors'  Institution,  Great  George- 
street,  between  9  a.m.  and  6  p.m.  The  opening 
meeting  of  the  congress  will  be  held  at  2.30  p.m., 
at  the  Wesleyan  Central  Hall,  Westminster,  a  new 
building  on  the  site  of  the  old  Aquarium.  The 
reception  of  members  of  the  congress,  by  the  Right 
Hon.  Earl  Beauchamp,  will  take  place  at  the  Royal 
Horticultural  Hall,  Vincent-square,  Victoria-street, 
at  5.15  p.m.  The  reception  of  members  of  the 
congress  by  the  Lord  Mayor  and  Corporation  of 
the  City  of  London  will  take  place  at  the  Guildhall, 
at  7.45  p.m. 

.MEETINGS      OP      SECTIONS. 

The  following  notes  are  intended  as  a  convenient 
reminder  of  dates  and  hours.  Receptions  and 
excursions  are  for  limited  numbers  of  members  who 
have  obtained  the  special  tickets  necessary. 

Question  1 — (Planning  new  streets  and  roads).— 
Ju-e  24th,  10  a.m.,  Main  Hall,  Caxton  Hall. 

Question  2 — (Types  of  surfacing  to  be  adopted  on 
bridges  and  viaducts). — June  24th.  2.30  p.m.,  Main 
Hall,  Caxton  Hall. 

Question  3 — (Construction  of  macadamised  roads 
bound  with  tarry,  bituminous  or  asphaltic  materials). 
— June  25th,  10  a.m.  and  2.30  p.m.,  Main  Hall.  Caxton 
Hall. 

Question  4 — (Wood  paving). — June  25th,  10  a.m., 
Surveyors'  Institution. 

Question  5 — (Methods  of  lighting  public  highways 
and  vehicles).— June  24th,  10  a.m.,  Institution  of 
Mechanical  Engineers. 

Question  6 — (Observations  since  1908  as  to  various 
causes    of    wear    and    deterioration    of    roadway.-). 
June  24th,  2.30  p.m..  Institution  of  Mechanical  Engi- 
neers. 

Question  7 — (Regulations  for  fast  and  slow  traffic  on 
roads). — June  25th,  10  a.m.  and  2.30  p.m.,  Institution 
of  Mechanical  Engineers. 

Question  8 — {Authorities  in  charge  of  construction 
and  maintenance;  functions  of  central  and  local 
authorities).— June  24th,  2  30  p.m..  Surveyors'  Insti- 
tution. 

Question  9— (Finance  of  construction  and  upkeep, 
and  provision  of  revenues).— June  25th,  10  a.m..  the 
Lounge  Hall.  Caxton  Hall. 

COMMUNICATIONS. 

1     and    2 — (Improvements;     tests    of     materials). 
June  24th,  2.30  p.m..  Main  Hall,  Caxton  Hall. 

3  and  4 — (Construction  of  water-bound  roads; 
different  types  of  roads).-  June  25th,  2.30  p.m.,  Main 
Hall,  Caxton  Hall. 

5— (Types  of  stone  paving).— June  25th,  10  a.m., 
Surveyors'  Institution. 

6  and  7— (Sign  posts;  self-propelled  vehicles).— 
June  25th,  2.30  p.m..  Institution  of  Mechanical  Engi- 
neers. 

8,  9  and  10— (Qualifications  of  officials  ;  wages;  cost). 
—June  25th,  10  a. in.,  the  Lounge  Hall,  Caxton  Hall. 

Further  meetings  of  sections  which  have  not  com- 
pleted their  business  will  take  place  at  10  a.m.  on 
June  27th. 

RECEPTIONS,    ETC. 

By  the  Institution  of  Civil  Engineer  .  at  the  Albert 
Hall,  June  25th,  9  p.m. 

By  the  Royal  Automobile  Club,  June  26th,  9  p.m. 

At  the  Hotel  Cecil,  June  28th,  9  p.m. 

Garden  Party,  by  the  Surveyors'  1  nsl  itution,  at 
the  Royal  Botanical  Gardens,  4  p.m.  to  7  p.m., 
June  27th. 

ee  (His  .Majesty's,  the  Gaiety,  the  Coliseum), 
the  evening  of  June  27th. 

Visit  to  Windsor  Castle,  June  26th;  Paddington 
Station  1.50  p.m. 

River  party,  June  26th;  Paddington  Station  10  a.m. 

Hampton  Court  and  the  National  Physical  Labora- 
tory, June  28th;  leave  the  Horticultural  Hall  at 
10.30  a.m. 

Sidcup,  June  21st  and  daily,  by  motor  'bus  or  train, 

INSPECTIONS    AND    EXCURSIONS. 

The  arrangements  for  these  are  as  follow:  — 
June  21st.  Duration  of  excursion,  3-4  hours. — Leave 
Victoria  Station  for  Sidcup  by  motor  'bus,  at  any 
time.  Inspect  typical  roads  through  South  London 
ind  the  trial  lengths  at  8idcup.  Return  from  Sidcup 
Ifi  Cha  by  train. 


EXCURSIONS    nuRING    THE    WEEK    OF    THE   CONGRESS. 

June  26th.  Duration  of  excursion,  1  day. — London, 
Romford,  Chelmsford  (lunch),  reception  by  Mayor  of 
Chelmsford;  visit  to  Marconi  Wireless  Works  (tea), 
Epping  Forest,  London.  Limit  of  party  50.  (In 
motor  cars.) 

June  28th.  Duration  of  excursion,  1  day. — London 
to  Hampton  Court,  via  Fulham  and  Wandsworth  (in- 
spection of  experimental  lengths),  Kingston.  Hamp- 
ton Court  Palace,  National  Physical  Laboratory  (in- 
spection of  Road  Board  Laboratory  at  the  N.P.L.  at 
Bushey).    Limit  of  party  200.    (In  motor  'buses.) 

June  26th.  Duration  of  excursion,  1  day. — London 
to  Windsor  by  special  train.  Visit  Windsor  Castle. 
Tea  in  the  grounds  at  the  invitation  of  His  Majesty 
the  King.  Return  London  6  p.m.  Limit  of  party 
1,000. 

June  26th.  Duration  of  excursion  1  day. — River 
trip.  Special  train  from  Paddington  to  Windsor.  By 
launch  from  Windsor  to  Marlow  and  back.  Lunch 
and  tea  on  board.  Return  by  train  to  London.  Limit 
of  party  120. 

June  28th.  Duration  of  excursion,  1  day. — Visit  to 
Letchworth  Garden  City,  leaving  London  at  11.10  a.m. 
At  Letchworth — Demonstration  of  gyratory  traffic, 
lunch,  afternoon  drive,  tea.  Return  to  London. 
Limit  of  party  100.     (By  train.) 

June  26th.  Duration  of  excursion,  1  day. — Visit  to 
Berkshire.  Leave  London  by  train  for  Maidenhead. 
Motor  chars-a-banc  to  Windsor,  Ascot  and  Reading. 
Lunch  town  hall.  Maidenhead  train  to  London. 
Limit  of  party  100. 

June  28th.  Duration  of  excursion,  week-end  (2  or  3 
days). — London.  Croydon,  Purley,  East  Grinstead  to 
Eastbourne.  Return  to  London  by  rail.  Limit  of 
party  50.     (By  motor  car  and  train.) 

June  28th.  Duration  of  excursion,  week-end  (2  or 
3  days). — London,  Croydon,  Epsom,  Leatherhead. 
Dorking,  Horsham  to  Brighton.  Return  to  London 
by  rail.      Limit  of  party  50.    (Motor  car  and  train.) 

EXCURSIONS     DURING    THE    WEEK    FOLLOWING    THE 
CONGRESS. 

June  30th.  Duration  of  excursion,  5  days. — London 
to  Chester.  Visit  to  Eaton  Hall  (tea  on  invitation  of 
Duke  of  Westminster),  cathedral,  and  other  places  of 
interest.  By  motor  char-a-banc  to  Llandudno  (stay 
night).  Penmaenmawr  (lunch),  visit  quarries.  Bangor 
to  Carnarvon  (stay  night),  Bettwys-y-Coed,  Llangollen 
(stay  night)  to  Shrewsbury.  At  Shrewsbury  luncheon. 
Return  to  London  by  rail.  (Inspection  of  130  miles 
of  roads.)  Visit  Hawarden  and  Rhuddlan  Castles. 
Bangor  Cathedral  and  Chirk  Castle.  Limit  of  party 
50. 

June  30th.  Duration  of  excursion,  6  days. — London 
by  train  for  Liverpool  (stay  night).  Sail  on  Mersey 
luncheon  at  invitation  of  Lord  Mayor;  inspect  roads, 
&c.  Train  to  Southport;  dinner  by  invitation  of 
Mayor  and  Corporation  of  Southport  (stay  night). 
Carnforth,  the  Lakeside  to  Ambleside  (stay  night). 
By  coach  to  Grasmere.  Thirlmere,  Keswick,  rail  to 
Penrith,  coach  to  Pooley  Bridge,  steamer  to  Patterdalc, 
coach  to  Kirkstone  Pass  and  Ambleside  (stay  night). 
Return  to  London  by  train.  (Visit  to  Liverpool  docks 
and  Southport  tar-macadam  plant.  Inspection  of  120 
miles  of  roads.)    Limit  of  party  50. 

June  30th.— Duration  of  excursion,  6  days. — London 
to  Glasgow ;  dinner  at  the  invitation  of  the  Lord 
Provost  and  city  council  (stay  night).  By  motor  car 
to  Stirling,  lunch  by  Provost  and  town  council,  Pit- 
lochry (stay  night).  Braemar  or  Glyn  Lyon  and  back 
to  Pitlochry  (stay  night).  Oban,  steamer  cruise  and 
tea  by  Provost  and  town  council  (stay  night).  By  car 
to  Inverary,  thence  to  Glasgow  by  steamer  on  the 
invitation  of  the  Scottish  Automobile  Club.  Morning 
drive  in  Glasgow,  rail  to  Edinburgh.  Dinner  by  Lord 
Provost  and  city  council.    Limit  of  party  50. 

June  30th.  Duration  of  excursion,  3  days. — London 
to  Sheffield  by  special  train.  Inspection  of  Hadfield's 
Steeb Foundry.  Sheffield  to  Nottingham  (stay  night). 
By  car  vid  Fosse  Way  to  Enderby  quarries,  aea 
Leicester  (lunch).  Inspection  and  dinner  at  Leicester 
by  invitation  of  Leicester  Automobile  Club  (stay 
night).  Leicester  to  Tarmac  works,  Wolverhampton 
(lunch).  Inspection  and  dinner  at  Birmingham.  Mid 
land  Auto  Club  (stay  night).  Birmingham  to  Strat- 
ford-on-Avon;  visit  Shakespearian  memorials  (lunch). 
Visit  Warwick  Castle,  Leamington.  Inspection  of 
Daimler  motor-car  works  at  Coventry  (tea).  Return 
from  Coventry  by  rail  to  London.    Limit  of  party  100. 

June  30th.  Duration  of  excursion,  2  days. — London 
to  Folkestone  (stay  night).  Canterbury  (lunch  and 
vi  it  cathedral).  Return  to  London.  Limit  of  party 
50.    (By  train.) 
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RESOLUTIONS    TO    BE    SUBMITTED    TO    THE    CONGRESS. 


Appended  is  the  full  text  of  the  resolutions  pro- 
posed by  the  general  reporters  for  submission  to  the 
congress. 


1st    SECTION— CONSTRUCTION 
MAINTENANCE. 


AND 


1st  Question— Planning  of  New  Streets  and  Roads. 
General   Reporter — Prof.    S.    G.    Adshead. 

(1)  As  a  general  principle,  it  is  better  that  new 
main  roads  be  constructed  to  pass  outside  rather  than 
through  towns,  and  that  where  an  existing  main  road 
passing  through  a  (own  is  unsatisfactory  for  through 
traffic  it  is  better  to  construct  a  new  by-pass  route 
in  preference  to  widening  an  existing  narrow  main 
load  through  the  centre  of  a  town. 

(2)  Wherever  possible,  gradients  on  new  roads 
should  be  limited  to  5  per  cent,  and  that  they  should 
be  less  where  there  are  curves,  trams,  or  a  preponder- 
ance of  heavy  traffic. 

(3)  The  radii  of  curves  in  roads  used  by  fast  traffic 
should,  where  practicable,  provide  an  unobstructed 
view  of  100  yds.  ahead,  and  that  where  this  is  not 
possible,  the  curve  being  of  too  short  a  radius,  means 
should  be  provided  whereby  the  approach  thereto  is 
in  some  way  clearly  indicated. 

(4)  Except  where  it  is  possible  to  provide  special 
reserved  spaces,  tram  tracks  are  best  placed  in  the 
centre  of  the  roads,  and  that  where  so  placed  it  is 
desirable  to  provide  space  on  either  side  for  two  tracks 
for  vehicles. 

(5)  The  main  traffic  roads  should  be  so  designed 
as  that  spaces  are  provided  for  tram  tracks,  fast  and 
slow  traffic,  and  standing  vehicles  ;  and  in  such  a  way 
( hat  they  can  proceed  without  unduly  intermixing. 
In  fixing  building  lines  along  what  may  ultimately 
become  main  roads,  regard  should  be  paid  to  ultimate 
requirements.  Adequate  space  should  be  provided 
between  the  buildings,  and  powers  for  enforcing  this 
should  be  held  by  all  authorities  who  decide  the  widths 
of  roads. 

(G)  That  the  planning  of  main  road  communication 
is  a  matter  of  national  importance  in  regard  to  which 
some  initiative  should  rest  with  a  central  State 
authority,  and  the  action  of  local  authorities  should 
to  some  extent  be  regulated  or  supervised  by  central 
State  authorities. 

2nd   Question — Types  of  Surfacing  to  be  adopted   on 

Bridges,  Viaducts,  &c. 

General   Reporter — Dr.    P.    C.    Cowan. 

(1)  The  choice  of  road  surfacing  for  bridges  depends 
on  the  nature  and  intensity  of  the  traffic,  the  local 
conditions,  such  as  permissible  first  cost,  kinds  of 
material  readily  available,  and  climate.  For  light 
bridges  the  choice  is  largely  influenced  by  the  weight 
of  the  surfacing.  Public  safety  and  convenience 
should  be  first  regarded  rather  than  questions  of  com- 
parative cost. 

(2)  On  short  bridges  in  town  or  country,  it  is 
desirable  that  the  surfacing  should  be  the  same  as 
that  on  the  adjoining  streets  or  roads. 

(3)  In  forming  the  roadway  on  bridges,  special  care 
should  be  taken  to  secure  proper  drainage,  and  to 
prevent  the  harmful  percolation  of  water.  With  longi- 
tudinal gradients  of  at  least  1  in  50,  the  cross-section 
of  the  surface  may  be  made  nearly  flat  and  the  dead 
load  thus  reduced. 

(4)  As  a  general  rule,  the  surfacing  of  a  bridge 
should  be  as  smooth  as  possible,  without  being 
slippery.  It  should  be  waterproof,  capable  of  resist- 
ance to  wear,  durable,  and  of  a  weight  appropriate 
to  the  structure  of  the  bridge. 

(5)  Plank  surfacing  on  bridges  is  light,  and  its  first 
cost  is  low.  Its  cost  of  maintenance  is,  however, 
excessive,  except  where  the  traffic  is  light.  Its 
extreme  liability  to  damage  by  fire  is  a  serious  dis- 
advantage. It  should  not  be  adopted,  except  in 
remote  districts  in  which  there  is  an  abundance  of 
cheap  timber,  and  where  a  more  desirable  form  of 
surfacing  is  not  easily  obtainable.  Single  plank  floors 
are  only  suitable  for  very  light  traffic.  For  moderate 
or  heavy  traffic,  two  layers  of  planking,  the  lower  of 
which  is  creosoted  or  otherwise  protected  from  rapid 
decay,   should  be  used. 

(6)  Macadam,  or  ordinary  broken  stone  surfacing, 
on   timber  planking,    is   not    satisfactory,    on   account 


of  its  great  weight  and  its  permeability.  It  is,  how- 
ever, quite  satisfactory  for  massive  bridges  in  rural 
districts,  if  the  substructure  has  a  proper  daanpcouree. 

(7)  Macadam,  bound  with  tar  or  other  waterproof 
and  elastic  material,  is  useful  and  economical  for  the 
surfacing  of  rural  bridges  with  moderate  traffic,  when 
the  spans  are  short  or  the  structure  is  massive. 

(8)  Wood-block  paving,  3  to  5 in.  thick,  is  an  ideal 
surfacing  for  bridges  in  most  cases.  It  is  ligAl  and 
durable  and  can  be  laid  on  concrete,  or.  when  weight 
must  be  minimised,  on  a  timber  sub-floor,  which 
should  be  creosoted.  Special  care  should  be  taken 
in  the  selection,  treatment  and  laying  of  wood  blocks 
for  bridge  paving,  to  avoid  troubles  due  to  expansion 
and  contraction  of  the  blocks  or  of  the  metal  structure. 

(9)  Asphalt,  in  various  forms,  is  an  excellent  sm- 
facing  material  for  bridges  with  easy  gradients,  on 
which  the  traffic  is  not  confined  to  definite  lines  or 
very  heavy. 

(10)  Stone  paving,  carried  out  either  with  ordinary 
hand-dressed  setts  or  with  small  setts  (Durax  ; 
Kleinpflaster),  laid  on  concrete  and  bound  with  cement 
or  pitch,  makes  excellent  and  economical  surfacings 
for  bridges  with  heavy  traffic.  However,  it  is  only 
suitable  in  cases  where  questions  of  the  weight  of 
the  surfacing  or  of  noise  are  of  no  importance.  The 
thickness  of  the  layer  of  sand  interposed  between  the 
setts  and  the  foundation  will  be  decided  in  the  same 
way  as  with  ah  ordinary  carriageway,  in  town  or 
country,  as  the  case  may  be. 

(11)  For  movable  bridges,  and  for  non-rigid  sus- 
pension bridges,  the  surfacing  should  be  light  and  easy 
to  attach  to  the  bridge  platform.  The  trials  made 
in  France  and  Belgium  with  old  mine  cables,  or  other 
fibrous  substances  of  even  less  cost,  and  with  such 
materials  impregnated  with  tarry,  bituminous  or 
asphaltic  materials,  should  be  encouraged. 

3rd    Question— Construction    of    Macadamised    Roads 

bound  with  Tarry,  Bituminous,  or  Asphalt 

Materials. 

General    Be  porter — J.    Walker    Smith,    m.inst.c.e. 

By  the  use  of  tarry,  bituminous,  or  asphaltic  binders, 
we  may  obtain  a  number  of  different  forms  of  road 
crust,  which  may  be  employed  with  advantage,  accord- 
ing to  the  various  conditions  of  the  road  as  regards 
traffic,  locality,  and  climate. 

The  exact  value  and  duration  of  life  of  these  various 
road  crusts,  taking  into  account  traffic  and  climate 
conditions,  remain  to  be  determined. 

For  this  purpose  it  is  advisable  to  draw  up  a  uniform 
system  of  tests,  measurements  and  records,  under  the 
following  headings  : — 

(1)  Physical  and  local  conditions.  (Plans,  cross- 
section,   slopes,  camber  foundations,   subsoil.) 

(2)  Materials  employed,  petrological  analysis,  dimen- 
sions, composition  of  the  binding  agent. 

(2a)    Method  of  construction,   date  of  construction. 

(3)  Census  of  traffic  on  the  section  under  review. 

(4)  Climatic  conditions  affecting  the  road. 

(5)  Periodical  measurement  of  wear. 

(6)  Periodical  examination  of  the  state  of  the  road 
crust. 

(7)  Actual  cost  of  the  road  crust — (a)  as  regards 
cost  of  construction  ;  ('*)  as  regards  maintenance  cost. 

PARTICULAR  CONCLUSIONS. 

(1)    Foundation  ami  Drainage, 

Confirming  the  conclusions  adopted  in  1910  by  the 
Second  Congress  (Brussels,  2  Question),  which  called 
attention  to  the  advantages  of  a  dry  foundation  and  a 
sound  subsoil,  the  congress  especially  insists  upon  the 
great  importance  of  efficient  foundations  in  the  case 
of  road  crusts  bound  with  tarry,  bituminous  or 
asphaltic  binders,    for  the   following  reasons: — 

(1)  The  road  crust  being  expensive,  it  is  important 
to  give  it  a  base  which  secures  stability. 

(2)  As  the  weight,  speed  and  intensity  of  the  traffic 
continually  tend  to  increase  on  roads  considered 
worthy  of  such  a  crust,  it  is  best  to  provide  a  founda- 
tion which  has  been  so  constructed  as  to  secure  tin- 
best  possible  conditions  of  resistance  to  wear. 

DIMENSIONS     AND     SHAPE    OF     METALLING. 

(1)    When  an  ordinary  macadamised   road    < 
constructed  with  a  view  to  being  tar-sprayed,  it  should 
be  constructed  of  hard  metal,   with   sharp  edges,   and 
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broken  as  nearly  as  possible  to  a  cube  of  the  dimen- 
sions of  from  4  to  6  centimetres. 

(2)  In  the  case  of  tar,  bituminous  or  asphaltic 
macadam,  carried  out  by  the  mixing  process,  the 
dimensions  of  the  metal  must  be  so  selected  and  graded 
as  to  form  a  compact  road  crust  with  the  fewest 
possible  voids.  The  dimensions  of  the  largest  metal 
may  vary  according  to  the  nature  of  the  stone  and  of 
the  traffic.  When  the  process  of  construction 
employed  requires  more  than  one  layer  of  material,  the 
upper  layer  or  wearing  crust  must  be  formed  of  smaller 
metal. 

(3)  In  respect  of  tarry,  bituminous  or  asphaltic 
road  crusts  constructed  by  the  penetration  process, 
the  trials  and  tests  now  being  carried  out  in  various 
countries  should  be  continued,  taking  care  only  to 
employ  metal  of  as  cubical  a  shape  as  possible,  and 
with  sharp  edges,  at  any  rate,  for  the  portion  of  the 
road  crust  nearest  the  surface. 

EMPLOYMENT    OF    PARTIALLY    USED    METAL. 

By  carefully  eliminating  all  particulars  of  mud  and 
organic  matter,  it  is  possible  to  successfully  make 
use  of  partially  worn  materials,  on  condition  that  they 
are  not  employed  for  the  surface  of  the  road  crust. 

RELATIVE    IMPORTANCE    OF    PATCHING. 

It  is  agreed  that  it  is  absolutely  necessary  to  carry 
out  repairs,  in  the  case  of  all  tarry,  bituminous  and 
asphaltic  road  crusts,  immediately  the  necessity  for 
them  arises. 

PERMISSIBLE   WEAR.  _ 

The  complete  renewal  rendered  necessary  by  wear 
must  be  carried  out  immediately  the  depth  of  the  road 
crust  is  below  a  given  limit  of  safety,  or  when  its 
waterproofing  qualities  have  become  so  poor  that  the 
road  will  unduly  suffer  from  climatic  conditions. 

TESTS   AND    CHEMICAL   ANALYSIS. 

The  advantages  of  analyses  and  methodical 
laboratory  tests,  and  their  necessity  in  the  case  of 
bituminous  binders,    are  unanimously  recognised. 

It  would  be  of  advantage  to  obtain  uniformity — 

(1)  As  regards  the  specification  of  the  principal 
characteristics  of  these  binders. 

(2)  As  regards  the  methods  of  testing. 

CLIMATIC    EFFECTS. 

It  appears  to  be  generally  agreed  that  certain  tarry, 
bituminous  or  asphaltic  road  crusts  (as  is  also  usually 
the  case  with  all  smooth  and  waterproof  road  surfaces) 
may  become  slippery  under  certain  conditions  of 
weather. 

This  may  be  remedied  by  strewing  the  surface  with 
coarse  sharp  sand  ;  and  in  most  cases  a  good  cleansing 
of  the  surface  will  usually  prevent  the  carriageway 
becoming  slippery. 

EFFECTS    ON    PUBLIC    HEALTH,    ETC. 

Sufficient  information  is  now  available  to  enable 
engineers  to  select  and  specify  bituminous  binders 
which  will  have  no  prejudicial  effect  upon  public 
health,  fish  life,  or  vegetation  ;  but  which,  on  the 
contrary,  will  conduce  to  conditions  of  considerable 
hygienic  advantage. 

CLEANSING  AND  WATERING. 

It  is  recognised  that  carriageways  properly  treated 
with  tarry,  bituminous  or  asphaltic  materials  require 
less  sweeping  and  watering  than  ordinary  water-bound 
macadamised  roads,  and  that  they  allow  of  con- 
siderable economy  being  effected  under  this  head. 

4th  Question— Wood  Paving. 

General  Reporter — H.  Percy  Boulnois,  m.inst.c.e. 

(1)  Where  gradients  permit,  wood  block  pavements, 
laid  on  proper  concrete  foundations,  are  the  most 
suitable  for  streets  where  traffic  is  great,  but  is  not 
of  the  exceptionally  heavy  character  usually  existing 
on  streets  near  docks  or  similar  centres  of  industrial 
traffic. 

(2)  Great  care  is  necessary  in  the  selection  of  the 
proper  timber  for  the  purpose,  and  all  soft  wood 
blocks  should  be  thoroughly  impregnated  with  a  well- 
proved  preservative  before  being  laid. 

(3)  In  view  of  the  varying  results  given  by  wood 
pavements,  according  to  local  circumstances,  it  is 
desirable  that  further  investigations  and  laboratory 
experiments  should  be  carried  out  in  connection  with 
the  selection  of  the  timber  and  of  the  impregnating 
preservative. 

(4)  Every  precaution  should  be  taken  in  laying  the 
blocks  to  prevent,  so  far  as  possible,  the  entry  of  water 
through  the  joints. 


(5)  Subject  to  certain  precautions,  such  as  impreg- 
nating of  the  wood,  waterproofing  of  the  joints  and 
surface,  frequent  cleaning  of  the  roadway,  &c,  there 
is  no  objection  to  wood  pavement  from  the  sanitary 
point  of  view. 

(6)  The  spreading  of  gritting  is  necessary  under 
certain  conditions  and  in  certain  weather  (especially 
on  hard  wood  paving)  to  prevent  the  surface  becoming 
slippery,  but  the  gritting  should  be  done  with  suitable 
small  gravel  or  chippings,  so  as  to  avoid,  as  far  as 
possible,  any  injury  to  rubber  tyres. 

(7)  Where  hard  woods  are  adopted  for  paving,  the 
"sectional  block"  system  or  some  other  effective 
system  should  be  employed,  in  order  to  avoid  the 
objections  which  have  been  found  in  hard  wood 
pavements. 


2nd  SECTION— TRAFFIC  AND  ADMINISTRATION. 
5th  Question — Methods  of  Lighting. 

General  Reporter — Col.  Holden,  f.r.s. 

(1)  For  the  purposes  of  a  general  determination  of 
methods  of  lighting  highways  may  conveniently  be 
divided  into  three  classes  as  follows  : — 

1 — Important  streets  in  cities,  towns  or  other  urban 
areas  in  which  the  traffic  after  dark  is  considerable  in 
volume. 

2 — Important  suburban  roads  in  the  vicinity  of  large 
towns. 

3 — Rural  roads. 
And  having  regard  to  modern  conditions  of  traffic  it 
is  essential  that  adequate  lighting  by  means  of  fixed 
lights  should  be  provided  in  classes  1  and  2. 

(2)  As  a  general  principle  in  the  lighting  of  all 
highways  which  require  to  be  lighted  by  means  of 
fixed  lights,  the  method  of  lighting  to  be  adopted 
should  be  such  as  will  provide  an  illumination  as 
uniform  and  free  from  glare  as  possible.  The  amount 
of  illumination  and  the  position  of  lamps  must  be 
determined  with  reference  to  local  circumstances. 

(3)  It  would  be  impracticable  to  light  rural  roads 
generally   by    similar    methods    to   those    adopted    in 
urban  streets  or  suburban  roads,   and  the  lighting  of    ' 
vehicles  using  rural  roads  at  night  is  therefore  of  the 
highest  importance. 

(4)  1 — All  vehicles  whether  standing  or  moving  on 
the  road  should  be  compelled  by  law  to  carry  either 
suitable  lights  in  front  and  in  rear  or  lighted  lanterns, 
so  constructed  and  fixed  that  the  beams  shall  as  far 
as  practicable  be  visible  both  from  the  front  and  the 
rear. 

2 — Every  motor  car  must  carry  after  nightfall  two 
lighted  lamps  in  front,  and  one  at  the  back  ;  if  it  is  able 
to  move  at  a  high  speed  it  must  also  be  fitted  in 
front  with  a  head-light  of  sufficient  illuminating  power 
to  light  up  the  road  or  path  for  at  least  50  yds.  to 
the  front.  In  inhabited  places  where  the  ordinary 
lighting  is  sufficient  to  allow  motorists  to  see  their 
way  and  to  be  easily  seen,  the  light  of  the  head-lights 
must  be  limited  to  that  of  the  ordinary  lamp. 

(5)  It  is  desirable  that  all  obstacles  across  a  road 
such  as  gates,  and  particularly  gates  at  railway  level 
crossings,  should  be  painted  white  and  should  be 
clearly  lighted  at  night  by  means  of  fixed  lights. 
preferably  of  a  red  colour,  to  indicate  danger. 

2 — It  is  desirable  to  paint  with  white  paint,  or 
indicate  by  some  other  method  all  danger  signal  posts, 
direction  posts  and  other  posts,  milestones,  wheel  kerbs, 
bridge  abutments,  &c,  or  other  special  features,  the 
indication  of  which  would  aid  travellers  or  conduce 
to  safety. 

(6)  Red  should  be  universally  adopted  as  the  colour 
for  clanger  signals. 

6th    Question — Observations    noted    since  1908    as    to 

the  Various  Causes  of  Wear  and  of  Deterioration 

of  Roadways. 

General    Reporter — Gibson    Thompson. 

(1)  Weather  conditions  are  among  the  most 
powerful  influences  which  cause  deterioration  of  roads, 
and  the  destructive  effect  of  weather  can  be  mini- 
mised by  effective  waterproofing  of  the  road  surface. 

(2)  Any  considerable  volume  of  traffic  consisting  of 
either  heavy  motor  vehicles  or  high  speed  light 
motor  cars  has  a  seriously  damaging  effect  on  water- 
bound  macadam  roads.-  The  damage  caused  is  effected 
by  the  balancing  of  the  vehicle ;  the  ratio  between 
propelling  power  and  adhesive  weight;  the  weight  of 
unsprung  portions  of  the  vehicle ;  the  continuity  of 
action  of  the  brakes  ;  the  system  of  springing ;  the  type 
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of    tyres  employed,    the  diameter    of    the  wheels,    the 
width  of  the  rims  and  other  factors. 

(3)  The  damaging  effect  of  heavy  motor  vehicle's  can 
be  minimised  by  the  use  of  wheels  of  large  diameter  ; 
tyres  of  a  width  properly  adapted  to  the  weight  of 
tin-  axle  load;  rubber  or  elastic  tyres  and  suitable 
springs  and  that  all  reasonable  means  of  reducing  the 
damage  to  roads  caused  by  such  vehicles  should  be 
enforced. 

(4)  Light  motor  car  traffic  does  not  cause  serious 
or  exceptional  wear  or  damage  in  the  case  of  properly 
made  macadam  roads  which  have  been  properly  treated 
or  bound  with  tarry,  bituminous  or  asphaltic  materials. 

As  regards  horse-drawn  vehicles  it  is  desirable  also 
to  study  the  relations  between  load,  width  of  rims  and 
diameter  of  wheels  and  more  especially  the  system  of 
shoeing  horses. 

(5)  There  is  still  a  great  lack  of  precise  information 
in  regard  to  (lie  various  causes  of  wear  and  deteriora- 
tion of  roadways,  and  that  it  is  desirable  to  collect 
more  information  compiled  on  carefully  devised 
scientific  methods  standardised  as  far  as  possible  for 
the  purposes  of  comparison,  and  to  make  further 
systematic  study  of  these  causes.  The  International 
Permanent  Commission  is  charged  with  the  pre- 
paration of  a  programme  of  observations,  studies  and 
experiments. 

7th    Question — Regulations   for   Fast   and    Slow 

Traffic   on    Roads. 
General  Beporter — Lokd  Montagu  of  Reaulieu. 

(1)  That  all  regulations  for  the  control  of  road 
traffic  should  be  based  on  the  principle  of  facilitating 
the  maximum  practicable  speed  for  each  different  kind 
of  vehicle  consistent  with  public  safety  and  general 
convenience. 

(2)  That  regulations  for  the  conduct  of  fast  and 
slow  traffic  should  be  as  few  and  simple  as  possible, 
and  should  be  such  as  can  and  ought  to  be  universally 
adhered  to  and  enforced. 

(8)  That  in  all  large  cities  there  should  be  a  tiaffie 
authority  on  whom  should  be  charged  the  duty  of 
studying  and  dealing  with  street  traffic  problems,  the 
powers  of  such  authority  and  the  co-ordination  of  such 
powers  with  those  of  other  public  authorities  being 
matters  of  detail  which  must  be  settled  by  Government 
on  consideration  of  the  circumstances  and  conditions 
of  each  large  city. 

(I)  That  there  should  be  ample  provision  of  traffic 
controllers  (such  as  the  police  in  London)  with, 
adequate  powers  to  regulate  the  traffic,  not  only  at 
congested  points,  but  throughout  the  course  of  crowded 
streets. 

(5)  That  fast  traffic  should  always  be  as  far  as 
practicable  from  the  kerb  so  as  to  minimise  the  risk 
to  pedestrians  who  may  intentionally  or  thoughtlessly 
step  from  the  footpath  on  to  the  carriageway. 

(6)  That  having  regard  to  the  increased  danger 
which  is  necessarily  created  by  the  conditions  of 
modern  traffic  it  is  important  that  drivers  should  be 
carefully  and  systematically  trained,  and  that  children 
should  be  specially  taught  how  to  provide  against  the 
dangers  of  the  road. 

(7)  That  except  where  local  circumstances  render  it 
absolutely  necessary,  no  obstructions,  such  as  lamp- 
posts, tramway  standards,  &c,  should  be  placed  in  the 
centre  of  a  road,  except  necessary  refuges  for  pedes- 
trians crossing. 

(8)  No  obstruction  of  the  public  highway  should  be 
permitted  either  by  vehicles  standing  unreasonably, 
or  by  things  placed  on  the  highway.  Exception  must, 
however,  be  made  for  depots  required  for  the  work 
of  maintenance  or  repair  of  the  road,  or  for  work  being 
carried  out  by  duly  authorised  and  competent 
authorities,  but  in  every  case,  all  necessary  steps 
must  be  taken  to  ensure  the  safety  of  traffic. 


8th  Question— Authorities  in  Charge  of  the  Construc- 
tion and  Maintenance  of  Roads.      Functions  of 
Central  Authorities  and  Local   Authorities. 

General  Beporter — W.  Rees  Jeffreys. 

The  system  of  road  administration  in  any  country 
must  be  in  harmony  with  the  general  system  of  govern- 
ment prevailing  in  that  country  and  the  political 
genius  of  its  people.  It  is  impossible,  therefore,  to 
lay  down  any  general  rule  of  universal  application  as 
to  the  extent  to  which  the  road  organisation  of  any 
country  should  be  centralised  or  decentralised. 

In  countries  where  maintenance  of  roads  by  local 
authorities  lias  hitherto  been  the  prevailing  system, 
the  modern  engineering  problems  of  road  construction 
raised  by  the  increased  motor  traffic  are  creating  a 
tendency  to  greater  centralisation,  and  it  is  desirable 
that  there  should  be  a  further  development  of  State 
assistance  and  supervision. 

In  those  countries  where  centralised  systems  of 
administration  already  exist,  it  is  desirable  that  these 
systems  shall  be  developed  and  perfected. 

A  principle  that  can  be  laid  down  as  of  universal 
application  is  that  the  unit  of  highway  administration 
shall  be  sufficiently  large  and  command  sufficient 
resources  to  employ  and  adequately  remunerate  a  com- 
petent administrative,  engineering,  and  accounting 
staff. 

It  is  desirable  that  the  engineering  staff  shall  be 
organised  on  a  national  basis,   and  shall  consist  of — 

(1)  Chief  engineers,  having  jurisdiction  over  the 
area  which  shall  be  selected  as  the  unit  of  adminis- 
tration ; 

(2)  Divisional  engineers  in  charge  of  divisions  of  the 
unit  and  responsible  to  the  chief  engineer  ; 

(3)  Assistant  engineers,  recruited  by  examination 
from  engineering  students  who  have  received  a 
practical  training  following  upon  a  good  general 
education,  and  an  engineering  education  at  some 
recognised  engineering  school  or  university.  Pro- 
motion shall  be  by  merit. 

9th    Question — Finance   of   the   Construction    and 

Upkeep  of  Roads.      Provision  of  Revenues. 

General   Reporter — G.    Montagu   Harris. 

(1)  The  expenditure  on  the  maintenance  and 
improvement  of 

(«)  the  roads  which  serve  as  main  routes  of  com- 
munication between  important  places  in  any  country,  o>- 

(l>)  roads  which  are  used  mainly  by  long  distance 
traffic, 

unless  such  expenditure  is  borne  wholly  out  of  the 
national  revenues  under  a  system  of  State  administra- 
tion of  roads  (which  system  is  practicable  and  suitable 
in  the  case  of  some  roads  in  some  countries)  should 
be  mainly  paid  for  out  of  national  revenues,  whether 
or  not  such  roads  are  locally  administered  and  main- 
tained, subject,  where  local  administration  prevails, 
to  the  supervision  of  a  central  government  authority 
both  as  to  efficiency  and  expenditure. 

(2)  It  is  desirable  to  abolish,  so  far  as  possible,  all 
tolls  on  public  roads,  but  it  is  equitable  that  the 
owners  of  vehicles  which,  on  account  of  their  weight . 
or  weight  combined  with  speed,  or  any  other  excep- 
tional circumstances  connected  with  either  the  vehicle 
or  use  of  the  road,  cause  special  damage  to  roads 
beyond  the  wear  and  tear  of  the  ordinary  traffic  of  any 
district,  should  be  subject  to  special  taxation,  the 
proceeds  of  which  should  be  earmarked  for  expenditure 
on  roads. 

(3)  Borrowing  money  for  new  road  construction  and 
for  the  periodic  renewal  of  the  surface  coating  of  a 
road  is  consistent  with  sound  financial  principles,  pro- 
vided that  the  loan  period  in  the  case  of  loans  for 
renewals  is  kept  well  within  the  life  of  the  surface 
coating. 
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As  already  stated,  this  exhibition  will  be  at  the 
Royal  Horticultural  Hall  and  the  adjacent  ground 
in  Vincent-square,  Victoria-street,  S.W.  A  recep- 
tion of  the  members  of  the  congress  will  be  held 
on  Monday,  June  23rd,  at  the  Horticultural  Hall, 
at  5.15  p.m.,  by  the  president  of  the  Exhibition 
Committee,  Earl  Beauchamp,  K.C.M.G.,  First  Com- 
missioner of  Works.  The  exhibition  will  be  open 
each  day  from  9  a.m.  to  6  p.m.,  and  members  and 
associate-member's  of  the  congress  will  be  admitted 


free  on  presentation  of  their  cards  of  membership. 
Other  visitors  will  be  admitted  on  payment  of  Is. 
The  exhibits  will  be  divided  into  four  classes,  as 
follows :  — Class  1.,  materials  and  tools:  2nd  class, 
traffic ;  3rd  class,  models,  maps,  drawings,  and 
publications  ;  and  4th  class,  historical.  The  first 
class  will  be  in  two  sections,  for  materials  and 
machinery  respectively.  Section  1  will  include 
samples  of  stone  broken  and  chipped,  tars  and 
pitches,    bitumen,    and    asphalt,    various     surfaces, 
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and  testing  apparatus.  Section  2  will  comprise 
rollers,  steam  dryers,  tar  macadam  mixers,  breakers, 
and  scarifiers. 

There  will  be  three  sections  in  Class  II.  Sec- 
tion 1  will  consist  of  mechanical  vehicles  for  the 
transport  of  road  materials  ;  wheels  and  tyres 
designed  to  carry  heavy  weights  without  damage  to 
the  roads  ;  non-skid  apparatus  not  damaging  the 
roads,  and  light  railway  and  tramway  tracks. 
Section  2  will  be  devoted  to  horse-traction  exhibits, 
such  as  wheels  and  tyres,  non-injurious  horse-shoes, 
and  shoeing  with  special  reference  to  securing  foot- 
hold. Section  3  will  include  exhibits  of  appliances 
for  highway  and  vehicle  illumination.  Class  III., 
in  addition  to  exhibits  defined  in  the  title,  will 
comprise  statistics,  forms  of  account,  meteorological 
records.  &c,  while  in  Class  IV.  will  be  shown 
specimen  sections  of  road  construction,  old  and 
new,  and  various  historical  exhibits.  The  interior 
section  will  be  devoted  to  materials  and  light 
machinery,  while  in  the  exterior  section  heavy 
machinery  will  be  exhibited. 

The  Road  Board  exhibit  will  include  specimen 
sections  of  hard  and  soft  wood  paving,  granite 
setts  and  cubes,  granites  coated  with  tar,  slags 
coated  with  tar,  compressed  asphalt,  asphalt 
macadam,  cork  asphalt,  Mexphalte,  Cormastik, 
Tarlithic,  Tarmac,  Camarco,  Ferromac,  Plascom, 
Quarrite,  Roadamant,  Taroomba,  Tarvia,  Rocmac, 
Roadoleum,  single  pitch  grouting,  double  pitch 
grouting,  in  addition  to  specimens  of  practically 
every  other  form  of  road  construction,  either  of  an 
asphaltic,  bituminous,  or  other  nature,  used  in  this 
country. 

One  of  the  sections  of  the  exhibition  will  be 
devoted  to  road  maps.  It  has  been  organised  by 
the  Automobile  Association  and  Motor  Union  of 
Great  Britain,  in  co-operation  with  the  Ligue 
Internationale  des  Associations  Touristes. 

The  lecture-room  on  the  first  floor  of  the  hall  has 
been  set  apart  for  this  purpose,  and  in  this  will  be 
shown  an  unique  collection  of  maps  of  interest  from 
the  point  of  view  of  the  motorist,  the  municipal 
engineer,  and  the  military  engineer.  In  addition  to 
a  comprehensive  selection  of  the  best  road  maps 
issued  of  the  various  countries  of  Europe,  the  exhi- 


bition will  contain  specimens  of  maps  from  the 
following  countries  : — The  United  States,  Canada, 
Mexico,  Central  America,  Jamaica,  Barbados, 
Colombia,  British  Guiana,  Uruguay,  Egypt,  Soma- 
liland,  Nigeria,  Lagos,  Natal,  Orange  River  Colony, 
India,  Ceylon,  Malay  Peninsula,  China,  Japan, 
Australia,  Tasmania,  and  New  Zealand. 

With  a  view  to  securing  a  type  or  types  of  direc- 
tion posts  and  plates  which  can  be  generally  adopted 
by  highway  authorities,  the  London  Organising 
Council  recently  offered  prizes  to  the  value  of  £35 
for  the  best  designs  and  models  for  direction 
posts  and  plates  submitted.  A  selection  of  the 
models  submitted  will  be  exhibited  on  Stands  Nos. 
32  and  33  in  the  interior  section  of  the  exhibition. 

With  the  co-operation  of  traders  and  engineers,  a 
collection  of  specimens  of  many  forms  of  road- 
surfaces  which  are  in  use  in  the  United  Kingdom 
will  be  exhibited  in  Room  No.  2,  on  the  first  floor 
of  the  hall. 

The  gangways  of  the  outside  section  have  been 
paved  by  the  undermentioned  firms  (index  plates 
denote  the  various  materials  and  the  firms  bv  whom 
they  have  been  laid)  : — Messrs.  Brookes,  Ltd., 
Messrs.  Constable;  Hart  &  Co.,  Messrs.  Durax 
Dustless  Roads,  Ltd.,  Messrs.  The  Enderby  and 
Stoney  Stanton  Granite  Co.,  Ltd.,  Messrs.  The 
Limmer  Asphalte  Paving  Co.,  Ltd.,  Messrs.  A.  and 
F.  Manuelle,  Messrs.  Roadamant  &  Co.,  Ltd. 

It  is  intended  that  this  exhibition  shall  be  the 
daily  rendezvous  for  members  of  the  congress,  and 
the  place  for  which  appointments  may  be  made. 
With  this  object  in  view,  the  committee  have 
arranged  that  afternoon  tea  shall  be  served  each 
day  to  members  and  associate  members  during  the 
congress  week,  between  the  hours  of  -1  and  6  p.m. 
Those  desiring  tea,  which  will  be  served  in  a  tent 
in  the  exterior  section  of  the  exhibition,  must  pre- 
sent vouchers,  which  can  be  obtained  from  the 
attendants  at  the  entrance  to  the  tea-tent,  on  pre- 
sentation of  a  membership  ticket. 

Interpreters,  for  the  assistance  of  foreign  visitors, 
will  be  availab  .he  exhibition,  who  will  render 

their  services  free  of  charge.  Application  for  their 
services  should  be  made  at  the  manager's  office, 
Room  No.  3. 


INTERIOR   SECTION  :    MATERIALS   AND   LIGHT   MACHINERY. 


KOAD6   IMPROVEMENT   ASSOCIATION. 
(Stand  1.) 

Established  in  1886,  and  formally  incorporated  in 
1898,  the  Roads  Improvement  Association,  which  will 
be  represented  at  this  stand,  has  for  over  twenty-six 
years  promoted  the  movement  for  better,  wider,  dust- 
less  and  more  conveniently  planned  roads  and  foot- 
ways. It  is  the  national  and  representative  organi- 
sation of  all  classes  of  road  users,  and  its  funda- 
mental aim  has  been  to  unite  all  forms  of  road  traffic 
in  the  common  cause  of  obtaining  improved  roads 
and  additional  facilities  for  traffic  thereon.  To-day 
the  association  numbers  among  its  constituent  and 
supporting  bodies  the  national  organisations  repre- 
senting owners  and  users  of  pleasure  motor  cars, 
horse-drawn  conveyances,  cycles,  motor  cycles,  com- 
mercial motor  vehicles,  motor  cabs,  public  service 
vehicles  and  traction  engines.  Over  200,000  users  of 
the  public  highways  are  represented  by  the  asso- 
ciation. 

OROMPTON  LABORATORY. 
(Stand  3.) 

Among   the   exhibits  of  the  Crompton  Laboratory, 
Thriplands,    Kensington-court,    W.,    will   be    designs 
for  the  following:   (1)  Fixed,  or  semi-fixed,  crushing, 
drying,  heating,  sorting  and  mixing  plant  for  turn- 
ing   out    200    tons    of    bituminous    concrete,    or    150 
tons    of    material    for    sheet    asphalt   pavement    per 
diem;    (2)  portable    plant    carried    on    one    vehicle, 
suitable  to  be  carried  on  a  railway  well-truck,  within 
the  loading  gauge,  for  drying,  heating,   sorting  and 
mixing  80  tons   of   bituminous  concrete,   or  50  tons 
■rial    for    sheet    asphalt    per    diem;    (3)  three- 
rollei    to  roll   road   surfaces  correctly,  free 
from  undulations  or  waves;   (4)  steam  wagon  for  re- 
-    sheet    asphalt    or    bituminous    pavements; 
(5)  steam  wagon  with   tipping  body   for  carrying  hot 


bituminous  concrete,  or  hot  material  for  sheet 
asphalt;  (6)  improved  viagraph.  The  apparatus 
shown  on  the  stand  will  include :  (1)  Set  of  measur- 
ing machinery,  complete  with  sockets,  for  measuring 
the  wear  of  experimental  roads;  (2)  the  late  Mr. 
John  Brown's  original  viagraph;  (3)  new  form  of 
penetrometer  to  determine  penetration  for  pitches, 
bitumens,  &c,  which  allows  the  rate  of  penetration 
to  be  observed  throughout  the  test;  (4)  set  of  cylinder 
moulds  and  testing  hammer  for  testing  the  material 
for  sheet  asphalt  paving  in  the  form  of  cylinders. 
The  test  hammer  serves  as  a  toughness  test;  (5) 
specimens  of  test  cylinders  made  up  to  various  spe- 
cifications showing  toughness  ranging,  as  measured 
by  number  of  blows,  from  1  to  1,200  blows,  each 
blow  being  that  given  by  a  weight  of  2'2  lb.  descend- 
ing through  a  stroke  of  9  in.,  equal  to  1,000  grammes 
by  23  centimetres;  (6)  slabs  and  test  briquettes 
made  up  with  various  aggregates  and  percentages  of 
binder  as  per  tickets  attached  to  each,  tickets  show- 
ing results  of  tests  for  transverse  strength  in  each 
case;  (7)  two  sheets  of  curves  showing  viscosity  and 
consistency  of  various  pitches  and  bitumens,  from 
0  up  to  30  deg.  Cent.,  or  from  32  to  86  deg.  Fahr. 

JOHN  HUTCHINSON. 
(Stand  7.) 
Instruments  and   apparatus  for  the  practical  test- 
ing and  standardisation  of  bituminous  materials  will 
form  an  interesting  exhibit  at  the  stand  in  the  occu- 
pation   of   Mr.    John    Hutchinson,    11    Tothill-street, 
Westminster,  8.W.    The   various  appliances  will  in- 
clude: (1)  Hutchinson's  far  tester,  for  measuring  the 
.     cosity  (stickiness),  or  binding  power  of  road  tars; 
types  and  patterns  of  thermometers  (Fahrenheit)  a 
used  in  tar  and  asphalt  work;  (2)  the  road  engineer's 
pocket  thermometer:  (3)  hand  thermometers  for  fore- 
men and  others;   (4)  thermometers  for  fixing  in  port- 
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able  tar  heaters;  (5)  tank  thermometers;  (6)  "melt- 
ing point"  and  volatilisation  test  apparatus;  (7) 
flash  point  and  ignition  testers  (open  cup);  (8)  spe- 
cific gravity  apparatus  for  tars,  liquid  asphalts,  oils, 
&c,  and  also  for  stone  aggregates  and  other  solids ; 
(9)  penetrometers ;  (10)  the  Crosby  consistometer ; 
(10  New  York  testing  laboratory  penetrometer;  (12) 
New  York  Testing  Laboratory  viscosity  float;  and 
(13)  the  Keliance  fly-wheel  foot  brake,  exhibited  by 
Mr.  E.  S.  Sinnott,  m.inst.c.e. 

HARD  YORK  NONSLIP   STONE   COMPANY. 

(Stand  9.) 
The  above-named  firm,  a  branch  of  Messrs. 
Brookes,  Limited,  are  showing  the  well-known  "Non- 
slip  "  stone.  This  reconstructed  York  stone  is  stated 
to  be  used  to  a  large  extent  now  by  practically 
every  important  town  in  the  United  Kingdom,  in 
addition  to  which  large  quantities  are  exported  to 
foreign  countries.  It  is  claimed  to  be  absolutely 
Don-slippery.  Tbe  chippings  of  Silex  hard  York 
stone  are  pulverised  and  reduced  to  their  original 
sand.  Since  the  crushing  strain  of  this  rock  is 
2,200  tons  per  cubic  foot,  it  may  be  realised  that 
powerful  machinery  is  essential,  and  after  crushing 
the  patented  and  secret  processes  follow  closely  upon 
Nature's  own  lines.  The  granulated  chippings  and 
other  ingredients  are  run  into  moulds,  the  enormous 
pressure  of  well  over  2,000  tons  is  applied,  and  almost 
before  the  operation  can  be  realised  in  the  mind  a 
solid  slab  is  ready  to  carry  out  to  the  maturing 
ground.  Such,  in  brief,  is  the  process  of  manufac- 
ture; but  before  active  operations  begin  an  infinity 
of  pains  is  taken  in  selecting,  testing  and  preparing 
the  several  constituents,  and  after  the  slab  is 
pressed  and  virtually  complete,  it  enters  upon  its 
process  of  weathering.  ITo  form  an  adequate  con- 
ception  of  this  operation,  a  space  of  14  acres  must 
be  pictured,  filled  with  slabs  lying  edgewise  on 
the  ground,  and  several  tiers  in  depth.  The  stock 
of  Nonslip  stone  thus  awaiting  maturity  is  never  less 
than  4(Hi,uoii  yds.,  and  none  is  sent  out  until  it  has 
lain  from  eight  to  twelve  months  in  order  to  become 
thoroughly  matured.  Messrs.  Brookes,  Limited,  are 
also  showing  specimens  of  their  well-known  "  Per- 
feeta,"  "Granolite,"  "Adamant,"  "North  Wales," 
and  "Thames  stone"  pavings,  produced  at  their 
various  works,  which  are  so  situated  as  to  enable 
them  to  supply  nearly  all  parts  of  the  kingdom.  A 
few  specimens  of  this  firm's  steps  and  pavings  of 
various  kinds,  which  are  much  used  in  conveniences 
and  subways  in  our  principal  towns,  are  also  shown. 
Messrs.  Brookes,  Limited,  are  also  showing  a  few 
specimens  of  glazed  bricks,  tiles  and  faience,  as 
largely  adopted  for  the  principal  subways  and  con- 
veniences. 

SKANDINAVISKA    GRANITAKTTEBOL  AGET. 

(Stand  12.) 
The  above  are  a  Gothenburg  firm,  whose  average 
production  annually  from  their  own  granite  quarries 
situated  on  the  west  coast  of  Sweden,  is  as  follows: 
Setts,  425,000  square  metres;  Durax,  335,000  square 
metres;  kerbstones,  150,000  running  metres;  building 
stones,  &c,  3,500  cubic  metres;  coloured  granite, 
2,000  cubic  metres;  macadam,  50,000  tons.  Messrs. 
A.  &  F.  Manuelle  are  the  English  and  Scottish  re- 
presentatives of  the  company. 

BRITISH  REINFORCED   CONCRETE   ENGINEER- 
ING  COMPANY,    LIMITED. 

(Stand  13.) 
This  -firm  are  exhibiting  their  Clinton  steel  wire 
mesh,  specially  made  for  the  reinforcement  of  con- 
crete foundations  to  roads.  An  ordinary  section  of 
road  is  showns  with  concrete  foundation  12  in.  thick, 
and  an  alternative  section  is  shown,  with  concrete 
4  in.  thick,  reinforced  with  Clinton  mesh.  The 
latter,  although  much  lighter  and  cheaper,  is  con- 
siderably stronger,  than  the  former.  The  reinforce- 
ment carries  the  road  over  any  soft  spots  in  the 
ground,  and  prevents  the  concrete  from  cracking. 
It  distributes  the  weight  over  a  large  area,  and  this 
also  prevents  cracking.  The  feature  of  this  rein- 
forcement is  that  it  is  exceptionally  easy  to  handle. 
It  is  a  steel  wire  mesh,  made  in  rolls  of  any  length, 
200  ft.  being  the  standard  length  most  convenient 
to  handle.  The  longitudinal  wires  are  crossed  at 
intervals  of  6  in.  or  12  in.  by  transverse  wires,  which 
are  electrically  welded  to  them,  and  form  a  perfect 
connection.  The  standard  rolls  are  about  6  ft.  wide. 
The  material  is  made  in  various  gauges  of  wire,  and 


costs  from  6d.  upwards  per  square  yard.  It  has  re- 
cently been  used  for  roads  in  Manchester  and  Lon- 
don, and  if  the  results  justify  the  claims  of  the 
manufacturers  it  should  be  universally  used,  and 
create  a  revolution  in  road  construction,  as  it  pro- 
vides economy  in  cost,  economy  in  maintenance, 
and  increased  speed  of  construction.  The  company 
also  exhibit  fencing  made  from  the  same  material, 
the  features  of  which  are  that  the  connection  of 
longitudinal  wires  to  the  vertical  wires  are  simple 
electrically-welded  joints.  The  wire  used  is  oval  in 
shape,  and  the  material  is  heavily  galvanised  after 
manufacture.  This  is  stated  to  be  the  only  kind  of 
mesh  fencing  which  can  be  galvanised  after  manu- 
facture, and  the  life  of  the  fence  is  said  to  be,  for 
that  reason,  six  or  seven  times  the  life  of  any  wire 
mesh  fence. 

SOCIETE    ANONYME    DES    MINES    DE    BITUME 
ET    D'ASPHALTE    DU    CENTRE. 

(Stand  14.) 
The  Societe  Anonyme  des  Mines  de  Bitume  et 
d'Asphalte  du  Centre,  33  rue  des  Archives,  Paris, 
are  exhibiting  at  this  stand  samples  of  asphaltic 
rock  for  compressed  asphalt  works,  taken  from  their 
mine  at  St.  Jean  de  Maruejols-Avejan  (Gard),  cakes 
of  asphalt  mastic,  mark  Seyssel  Forens  Nord  et 
Avejan,  suitable  for  all  fluid  (or  grouted)  asphalt 
works,  and  particularly  for  terraces,  roofings,  water- 
proof copings,  &c,  and  square  blocks  of  compressed 
asphalt  made  in  their  works  at  Pont  du  Chateau 
(Puy-de-D6me). 

ELLIS  AND  EVERARD. 
(Stand  15.) 
Messrs.  Ellis  &  Everard  are  the  proprietors  of 
the  Markfield  granite  quarries,  near  Leicester, 
Bardon  Hill  granite  quarries,  near  Leicester,  and 
the  Charnwood  granite  quarries  (trading  as  Charn- 
wood  Granite  Company),  at  Charnwood  quarries,  near 
Loughborough.  The  firm's  productions  include 
macadam  for  heavy  traffic,  macadam  for  general  and 
light  traffic,  chippings  for  carriage  drives,  fine  chip- 
pings for  footpaths,  cement  paving,  tar  spraying,  &c, 
washed  chips  for  cement  paving  and  granolithic 
work,  unbroken  granite  for  hand  breaking,  rubble 
for  road  formation,  and  granite  setts  for  paving. 
The  granite  produced  at  the  company's  quarries  has 
been  supplied  to  upwards  of  twenty-five  county 
councils,  fifty  cities  and  boroughs,  and  130  urban 
and   rural   councils   throughout   the   country. 

CEIRIOG  GRANITE  COMPANY,  LIMITED. 
(Stand  16.) 
The  above-named  firm  are  the  sole  manufacturers 
of  "'Granomac"  (granite  tar-macadam),  and  among 
their  exhibits  will  be  Welsh  granite  macadam  and 
chippings,  tarred  granite  macadam  and  chippings, 
granite  concrete  flags,  kerb  and  coping,  and  a  piece 
of  "  Granomac,"  after  four  years'  heavy  wear.  The 
grey  granite  exhibited  by  this  company  is  claimed 
to  be  admirably  suited  for  the  manufacture  of  tar- 
macadam.  It  has  long  been  recognised,  the  firm 
point  out,  as  one  of  the  best  granites  obtainable  for 
ordinary  macadam  roads. 

HESKETT    STEEL    CASTINGS    (BRITISH), 
LIMITED. 
(Stand  17.) 
This  exhibit  consists  of  steel  sewer  and  road  work 
castings,     manholes     and     gulleys,     the    advantages 
claimed  for  these  being  lightness,  strength  and  dura- 
bility,   freedom   from   breakages,   and  moderate  cost. 
The    address    of   the   company    is    17   Victoria-street, 
S.W. 

PYX  GRANITE  COMPANY,  LIMITED. 
(Stand  18.) 
The  Pyx  Granite  Company,  Limited,  whose  regis- 
tered office  is  Malvern,  Worcestershire,  will  exhibit 
samples  of  road  material  from  their  quarries,  the 
productions  of  which  are  as  follow:  Breidden  Hills 
quarry,  Montgomeryshire — Granite  macadam,  granite 
setts,  and  tarred  macadam;  Horsehay  quarry,  near 
Wellington,  Salop — Shropshire  Dhu  stone  (basalt), 
and  macadam  and  tarred  macadam ;  Doseley  quarry 
— Macadam  and  tarred  macadam ;  Dawley  slag  works 
— All  sizes  of  broken  and  tarred  slag ;  North  Malvern 
quarry,  Worcestershire — Syenitic  granite  and  broken 
roadstone  and  tar-macadam  in  all  sizes;  Little  Mal- 
vern quarry,  Worcestershire — Syenitic  granite  and 
all  sizes  of  broken  roadstone    and  tarred  macadam, 
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SOCIETE    DES    CARRIERES    D'OLLOY    SOCIETE 
ANONYME. 
(Stand   19.) 
The  exhibits  of  this  company  at  Stand  19  will  in- 
clude   ordinary    and    hewn    paving    stones,    crushed 
millstone-grit  products  (bluestone),   macadam   ballast 
gravel,  grit  and  fine  slack. 

EXDERBY  AND  STONEY  STANTON  GRANITE 
COMPANY,  LIMITED. 
(Stand  20.) 
Specimens  of  granite  kerbs  and  channels,  granite 
.^etts  for  tramway  work,  crossings,  and  general 
paving,  broken  granite  for  road  making,  granite 
chippings  and  screenings  lor  roads,  footpaths,  con- 
creting work,  iVc.  tarred  macadam  and  screenings. 
granite  rubble  for  road  foundations,  granite  dressers' 
chippings  For  foundations,  sides  of  mads,  &c,  granite 
steps  and  spurstones,  blocks  of  undressed  granite, 
steel  tools  lor  working  granite,  and  photographs  of 
quarry  workings  and  machinery,  may  be  expected 
to  form  a;i  interesting  display  at  the  stand  of  the 
Enderby  and  Stoney  Stanton  Granite  Company. 
Limited.    Narborough,    near    Leicester.      During    the 


strong  as  the  best  classes  of  granite  and  similar  mate- 
rials. 

A.   &  F.   MANUELLE. 

(Stand  23.) 
Machine-cut  Durax  cubes  from  the  firm's  quarries 
in  Sweden,  Norway  and  Guernsey  are  among  the 
exhibits  of  Messrs.  A.  &  F.  Manuelle,  57  Graceehureh- 
street,  London,  E.C.,  and  examples  of  the  work  carried 
out  on  this  system  can  be  seen  at  the  Durax  Dustless 
Road  Company's  stall  (Stand  24,  Exterior  Section). 
Aberdeen,  Guernsey  and  Norwegian  granite  setts  will 
also  be  shown  in  addition  to  special  dressed  flat  setts 
from  the  company's  Aberdeen  and  Norwegian  quar- 
ries. The  latter  setts  were  introduced  into  this 
country  by  Messrs.  Manuelle,  and  many  thousands  of 
tons  have  been  supplied,  not  only  from  their  "  Brinor  " 
(Norwegian)  and  Swedish  quarries,  but  also  from  their 
Aberdeen  quarries,  to  a  great  number  of  councils  and 
contractors,  including  the  City  of  London  Corporation. 
Croydon,  Poplar,  Southend.  Lambeth,  Lewisham  and 
Nottingham.  A  speciality  of  the  firm  is  granite  for 
building  purposes,  this  being  known  as  dressed 
"Standard  Grey,"  polished  granites  and  marbles 
being  also  supplied  by  them. 


The   "Tarmac"    Works,   Ettingsiiall,     Wolverhampton. 


week  oi  the  congre      and  e:  hibition,  we  are  asked  to 
ill  have  a  temporary  office  at  He; 
■    Palace  Hotel  (Room  7). 

TARMAC,   LIMITED. 

tfldl     21    and    22.) 
Sampl  and    numerous    photograph 

will   constitute   the   display   of   Tarmac,    Limited,   o1 
ball,  Wolverhampton.    We  arc  reminded  thai 
''Tarmac"   has   now   been   on    the   market  for    nearly 
twelve  years,  and  has,  as  is  well  known,  been  made 
use  of  in  all  parts  of  the  country.     If  is  made  of  blast- 
pecially  selected  for  the  purpose.    The 
company's  works  are  adjacent    to    the.    furnace      oi 
1  .  Alfred  Hickman,  Limited,  and  the  Denhy  Iron 

Company,  Lin  I  pectively.  The  company  have 
a  fully  equipped  tar-distillation  plant  at  their  works, 
and  the  tar  compound  used  for  coating  is  distilled 
and  prepared  to  physical  and  chemical  standards, 
known  to  give  the  besl  results  as  regards  strength  of 
binding  properties,  freedom  from  tendency  to  affecta- 
tion by  atmospheric  variations,  and  length  of  life  a 
an  effective  bind.  Examination  of  the  sample  ol 
untreated  slay  will  demonstrate  thai  the  lag  u  ed  b 
the  company  has  an  exceptionally  rough  and  uneven 
i  ans  that  it  ]  tin    ma    ii-iuei 

"holding  power"  for  the  mixture  used  for  coating, 
igh  to  retain  and  hold   the  mixture 
perfectly,  and  is,  at  the  same  time,  claimed  to  be  a  i 


BRITISH   TRUST  CORPORATION,  LIMITED 
(PAVING    DEPARTMENT). 

(Stand  21. > 
The  productions  of  this  firm  whose  address  is  85 
London-wall,  E.C.  include  "Cormastik"  road  cover- 
ing, "Cormastik"  road  blocks,  the  " Corniasticine " 
road  lender,  cork'  asphalt  blocks  and  "  Corkite."  As 
a  road  covering  "Cormastik"  is  claimed  to  be  suit- 
able for  all  classes  of  traffic;  it  is  laid  in  nlu  to  any 
desired  thickness.  The  linn's  cork  asphalt  blocks  are 
intended  for  laying  under  cover  where  a  silent  and 
non-slippery  paving  is  required,  and  is  specially  suit- 
able for  stables  and  drill  halls.  A  cork  asphalt  block 
of  a  somewhat  heavier  type  is  now  manufactured  for 
outside  work,  and  is  particularly  adaptable  for  bridges 
and  on  inclines,  on  account  of  its  tendency  to  lessen 
vibration  and  deaden  sound,  and  the  firm  foothold  it 
gives  to  horses. 

V  VI  DE  TRAVERS  ASPHALTE  PAVING  COMPANY. 
LIMITED. 

(Stand  2."..) 
The    Val    de    Travers   Asphalte    Paving    Company, 
limited,  Hamilton  House,  Bishopsgate,  London.  E.C., 

will  have  on  view  the  following:  Sample.-  of  natural 
rock  asphalte  a  mined ;'na!  oral  rock  asphalte  powder  ; 
natural  rock  asphalte  slab.-,,  hydraulically  compressed, 
various  sizes;  natural  rock  asphalte  mastic  for  paving; 
natural   rock   asphalte   mastic   for  paving,  granited; 
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natural  rock  asphalte  mastic,  in  two  layers,  for  roofs; 
Val  de  Travers  Asphalte  Paving  Company's  mastic 
Pyrimont  Seyssel  mastic  asphalte  blocks; 
acid-resisting  mastic  paving;  natural  asphalte  matrix, 
in  barrels  and  sample  tins,  2-in.  Guernsey  granite, 
granite  chippings;  refined  Trinidad  Lake ' bitumen ; 
Bridport  grit;  compressed  asphalte,  cut  up  from 
streets  after  many  years'  wear;  also  models  of  mastic 
asphalte  horizontal  dampcourse;  mastic  asphalte  on 
concrete  roof;  mastic  asphalte  on  boarded  roof,  with 
gritted  surface;  mastic  asphalte  as  applied  for  tanking 
wet  basements;  mastic  asphalte  to  wood  tank,  bottom 
felt,  sides  metal;  mastic  asphalte  to  floor  and  sides 
of  powder  magazine;  mastic  asphalte  as  underlay  for 
parquet  flooring;  mastic  asphalte  to  wood  gutter  and 
slope  under  slates,  with  tilting  fillet,  and  photographs 
of  mines,  depots,  and  so  forth. 

GAS  LIGHT  AND  COKE  AND   SOUTH  METRO- 
POLITAN GAS  COMPANIES. 
(Stand  26.) 
The   above-named   companies   exhibit  at  Stand   26 
various  grades  of  tars  and  pitches,  and  a  number  of 
special  preparations  for  road-construction  purposes. 

CANADIAN  MINERAL  RUBBER  COMPANY, 

LIMITED. 

(Stand  27.) 

'Ill-  Canadian  Mineral  Rubber  Company,  Limited, 

:,7    Victoria-street,    S.W.,   are    showing    at    Stand    27 

samples   of   their    high-grade   asphalt,   together    with 


the  main  Bath  road,  in  which  this  section  occurs. 
Another  section  of  "  Camarco  "  road  lately  constructed 
has  been  at  Woolwich,  close  to  the  boundary  on  the 
Eltham-Sidcup  road,  Kent,  this  section  being  laid  in 


"Camarco"  on  the  Eltham-Sidcup  Road  at 
New  Eltham  Station. 

connection  with  the  Road  Board  trial.  This  section 
of  road  will  also  be  officially  inspected  during  the 
congress.  Several  other  sections  of  road  throughout 
the  country  have  been  constructed  both  by  the  mix- 


A  "  Tarmac  "  Road  in  Berkshire. 


photographs  of  roads  on  which  their  material  was  em- 
ployed since  last  year.  This  asphalt,  the  basic  material 
of  which  is  gilsonite,  has  been  newly  introduced  into 
England,  and  has  already  given  most  satisfactory 
results  both  in  county  and  municipal  work.  The 
special  properties  claimed  for  this  asphalt  are  its 
elasticity  and  cementitiousness,  the  result  being  that 
a  road  constructed  with  "Camarco"  as  the  binding 
material  is  more  resilient  than  tar-bound  macadam, 
and,  moreover,  it  is  practically  impossible  to  dislodge 
the  stones  on  account  of  the  extremely  tenacious  way 
in  which  they  are  held  to  one  another.  It  is,  more- 
over, waterproof,  and  therefore,  the  firm  state,  with- 
stands winter  conditions  in  a  way  it  is  impossible  to 
attain  when  tar  is  employed.  We  had  an  opportunity 
of  inspecting  a  "  Camarco  "  road  last  January.  This 
had  been  constructed  the  previous  July.  It  appeared 
to  us  to  be  in  a  perfect  state  of  preservation,  and  we 
understand  that  its  condition  now  is  perfectly  satis- 
factory. The  members  of  the  congress  will  have  an 
opportunity  of  viewing  this  section,  as  it  is  the  in- 
tention of  the  county  surveyor,  Mr.  Hawkins,  to  drive 
delegates  over  certain  portions  of  Berkshire,  including 


ing  method  and  the  grouting  method,  using 
"Camarco,"  and  we  understand  that  this  road  mate- 
rial will  be  used  in  several  other  counties  and  boroughs 
during  the  present  season. 

LIMMER  ASPHALTE  PAVING  COMPANY, 
LIMITED. 
(Stand  28.) 
Specimens  of  mineral  rock  asphalte,  as  taken  from 
the  company's  freehold  mines,  Bassin  de  Seyssel 
(Haute  Savoie),  France;  mineral  rock  mastic  asphalte 
(manufactured  from  the  above  mineral  rock),  and  of 
the  rock  reduced  to  powder;  refined  Trinidad  bitumen 
and  Bridport  grit;  Lithofalt  paving  blocks  in  various 
thicknesses,  with  plain  and  grooved  surfaces;  Litho- 
mac  asphalte  macadam,  suitable  for  country  roads 
and  all  carriageways  bearing  fast  motor  traffic ;  Litho- 
faltum,  for  binding  macadam  for  dustless  road  sur- 
faces, and  for  grouting  wood  and  sett  pavings,  &c. ; 
compressed  asphalte  paving  is  taken  from  the  car- 
riageway of  Holborn-viaduct  (originally  laid  2-Vin. 
thick  in  1900);  Lithofalt  paving  blocks  originally  laid 
in    Northumberland-street,    Poplar,    liin.    thick    in 
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August,  1908,  and  others  originally  laid  in  Bow  Com- 
mon-lane, 2  in.  thick,  in  March,  1910,  and  Bitmarin 
bituminous  specialities,  including  paints,  varnishes 
and  damp-proofing  composition,  should  provide  an 
interesting  display  at  the  stand  of  the  Limmer 
Asphalte  Paving  Company,  Limited,  of  Caxton  House, 
S.W.  Photographs,  illustrative  of  work  done  in  roofs, 
flooring  and  street  paving,  and  showing  the  company's 
mines  in  the  Bassin  de  Seyssel  (Haute  Savoie),  Franco, 
will  also  be  exhibited,  and  visitors  should  note  that 
a  specimen  area  of  Lithofalt  paving  blocks  has  been 
laid  in  the  gangway  of  the  exterior  section  of  the 
exhibition. 

J.  &  P.  HILL. 
(Stands  29  and  30.) 
Messrs.  J.  &  P.  Hill,  Ordnance  Works,  Sheffield, 
and  Caxton  House,  Westminster,  S.W.,  are  exhibiting 
their  well-known  motor  vacuum  dustless  road  cleans- 
ing machine,  demonstrations  of  the  working  of  which 
have  recently  been  given  in  different  parts  of  the 
country.  The  machine  provides  a  simple  and  prac- 
tical method  of  cleaning  roads  of  rubbish,  whether 
light  or  heavy,  wet  or  dry;  also  of  collecting  and  de- 
positing it  without  dust.  It  gathers  up  every  kind  of 
road  rubbish,  garbage,  dust,  mud,  stones,  snow,  water, 
<&c,  without  manual  labour  of  any  kind.  It  cleanses 
the  road  surface  without  damaging  it.  It  is  also 
applicable  for  fixing  to  tramcars  for  track  and  rail 
work,  driven  by  an  electric  motor.  The  firm's 
"  Galloway-Hill "  patent  furnace  and  tar-macadam 
plants  for  drying  road  materials  will  also  be  shown. 

EOADITE,   LIMITED. 

(Stand  31.) 
The  exhibit  of  Eoadite,  Limited,  Broadway-court, 
Westminster,  S.W.,  will  consist  of  various  examples 
of  road  surfaced  with  Ferromac.  This,  as  is  now  very 
generally  known  among  municipal  engineers  in  this 
country,  is  the  name  of  an  especially  prepared  camenti- 
tious  powder  and  two  chemical  solutions  which,  to 
quote  the  words  of  the  company,  "thoroughly  binds 
'her  all  kinds  of  broken  granite,  slag,  stone  or 
flints,  making  the  whole  into  a  clean,  hard,  waterproof, 
non-slippery  and  durable  road,  which  does  not  give 
off  dust  in  dry  weather."  Ferromac  is  stated  to  be 
quite  harmless  to  animal,  fish  and  plant  life,  and  to 
be  one  of  the  cheapest  and  most  efficient  road-binding 
materials  on  the  market.  Ferromac  roads  are  simply 
and  rapidly  constructed  and  cheap  to  maintain,  and 
be  prepared  to  take  a  surfacing  of  any  bitu- 
minous material,  thus  enabling  surveyors  and  engi- 
neers to  provide  roads  that  will  take  the  heaviest 
traffic  at  a  minimum  cost.  Excellent  examples  can 
be  seen  in  various  streets  in  Leyton,  London,  E.,  on 
the  Great  North  Road  near  Grantham,  and  in  many 
other  places. 

ROCMAC,  LIMITED. 
(Stand  34.) 
Rocmac,  Limited,   of  13  Victoria-street,   S.W.,   and 
Burley  Grange  Works,  Leeds,  claim  for  their  exten- 
sively used  material  the  following  among  other  advan- 
tages :  (1)  It  can  be  laid  in  any  weather ;  (2)  it  affords 
a  good  foothold  to  horses  in  any  weather  or  on  any 
gradient;   (3)  it  binds  granite  as  well  as  tar  or  bitu- 
minous binders  bind  softer  or  more  porous  materials. 
Rocmac  is  claimed  to   be   unaffected  by   weather  or 
any  climatic  changes.    The  Rocmac  binder  is  a  silico- 
saccharate-carbonate,  and  is  formed  by  the  com] 
tion  of  Rocmac  solution  with  carbonate  of  lime.    The 
first  cost  is  not  excessive;  as  a  general  rule  Rocmac 
-   in  Great  Britain  211  to  40  per  cent  more  than  a 
water-bound  macadam  road  laid  with  the  sam     a 
gate,  and  is  stated  at  least  to  double  or  treble  the  life 
of  the  aggregate  bound  with  it.    It  can   lie  repaired 
as  easily  as  a  water-bound  road,  and  its  cost  in  main- 
tenance is  very  low. 

ANGLO-MEXIC  \X  PETROLEUM  PRODUCTS 
COMPANY,  LIMITED. 
(Stand  35.) 
The  exhibit  of  the  Anglo-Mexican   Petroleum  Pro- 
ducts Company,  Limited,  of  Finsbury-court,  London, 
E.C.,  is  of  particular  interest  in  view  of  its  high-grade 
products  for  modern  road  work,  and  the  immense  re- 
rces  for  the  continuous  and  abundanl    supply  of 
these.    These  materials,  refined  from  Mexican  bitu- 
,  are  marketed  under  two  rej  :     noes  which 

have  rapidly  become  household  words  among  sur- 
veyors. Mexphalte  for  road  making  is  a  solid,  pure 
bitumen  of  the  highesl  quality,  h  is  over  99'5  per 
cent  pure.    It  |  high  ductility  value,  which 


indicates  its  tenacity  and  cementing  power— an  im- 
portant point  in  road  construction.  Extremes  of  heat 
and  cold  leave  Mexphalte  unaffected;  this  is  claimed 
to  he  proved  by  the  fact  that  it  has  been  largely  used 
in  Mexico  (tropical  climate)  on  the  one  hand,  and 
Canada  (with  frequent  severe  frosts)  on  the  other.  It 
is  equallj  successful  by  the  grouting  or  mixing 
methods,  and  roads  hud  in  this  country  and  on  the 
Continent  have  given  excellent  service  under  severe 
traffic  conditions.  One  road  at  Hornsey  successfully 
standi  the  daily  traffic  of  850  motor  'hi!,  es  in  addition 
to  other  vehicles,  and  in  some  parts  is  only  16ft. 
wide.  Fluxphalte  for  road  spraying  is  a  liquid  bitu- 
men designed  to  supersede  the  use  of  tar  as  a  road 
dressing.  It  contains  over  60  per  cent  of  solid  pure 
bitumen,  and  is  entirely  free  from  sand  or  mineral 
matter.  It  is  heated  and  sprayed  on  the  road  in  a 
manner  similar  to  tar.  Among  other  good  points  it 
contains  no  poisonous  elements,  and  may  be  applied 
to  roads  that,  drain  into  streams  without  the  least 
danger  to  plant  or  fish  life.  It  does  not  wear  off  in  a 
few  months,  but  penetrates  the  road  and  forms  a 
durable  asphalt  surface,  waterproof,  dustless,  silent 
and  non-slippery.  The  2-niile  stretch  of  road  sprayed 
with  Fluxphalte  at  Epping  has  been  most  favourably 
commented  on  by  competent  critics,  and  at  Romford 
an  old  broken  surface  has  been  rendered  practically 
a  new  road  by  treating  with  Fluxphalte  at  4  yds.  to 
the  gallon,  followed  by  a  liberal  coating  of  i-in.  granite 
drippings.  The  Anglo-Mexican  exhibit  is,  of  course, 
devoted  to  the  above  materials,  but  is  further  made 
interesting  by  various  photographs  of  roads  made  with 
Fluxphalte  and  Mexphalte,  and  views  of  the  Mexican 
Eagle  Oil  Company's  extensive  refineries.  A  model 
of  the  world's  largest  oil  tanker — the  "San  Fraterno" 
— which  is  one  of  the  fleet  of  vessels  engaged  in  the 
distribution  of  Mexican  Oil  Products,  together  with 
penetration  and  ductility  machines  to  illustrate  the 
standard  tests  for  determining  the  quality  of  bitumen 
for  road  work,  are  also  shown.  Altogether  it  is  a  very 
attractive  exhibit,  which  is  bound  to  receive  more  than 
a  passing  interest  from  those  visiting  the  exhibition. 

HIGHWAYS    CONSTRUCTION,    LIMITED. 

(Stand  36.) 
Highways  Construction,  Limited,  is  a  new  com- 
pany, recently  registered,  for  the  construction,  main- 
tenance and  repairs  of  roads  mider  the  Praed 
patents  in  this  country.  Its  registered  offices  are  at 
Finsbury-court,  London,  E.G.  Roads  constructed 
by  the  new  organisation  are  on  the  asphalt-macadam 
principle,  employing  high-grade  Mexican  bitumen 
(Mexphalte).  The  exhibit  comprises  interesting 
sectional  samples  of  asphalt-macadam  roads,  as  con- 
structed by  the  methods  known  as  single  coating  and 
double  coating  work.  The  double  coating  method 
constitutes  the  standard  process  for  roads  built  to 
successfully  stand  motor  'bus  and  other  heavy 
traffic.  Samples  of  the  various  materials  used,  to- 
gether with  diagrams  and  photographs  of  work  done 
are  also  shown. 

AMERICAN  WESTRUMITE  COMPANY. 

(Stand  42.) 
The  name  of  Westrumite  is  a  familiar  one  to  Englis  h 
road  engineers.  Westrumite  asphalt  pavements  are 
claimed  to  embody  the  best  features  of  many  types  oi 
pavement,  construction  now  in  use.  The  material  is 
ordinarily  laid  2  in.  thick  as  a  wearing  surface  on 
either  concrete  or  macadam  foundation.  Old  macadam 
pavements  can  be  resurfaced  at  moderate  cost. 
Although  this  wearing  surface  hardens  on  top,  it  re- 
main.; sufficiently  plastic  underneath  to  form  a  re- 
silient pavement  which  has  a  minimum  susceptibility 
to  wear.  The  granular  texture  of  the  surface  prevents 
slipping  and  skidding,  even  when  completely  covered 
with  water.  A  pavement  can  be  replaced  with  the 
greatest  ease  when  it  is  necessary  to  cut  it  open  for 
repairing  pipe  lines.  Westrumite  and  the  proper  stone' 
matter,  mixed  cold,  by  hand  or  machine,  tamped  into 
pla  ■■■.  bonding  perfectly  to  the  old  section.  The 
London  offices  of  the  company  are  at  104  Victoria- 
street,  S.W. 

R.  S.  CLARE  &  CO.,  LIMITED. 
(Stand  40.) 
Visitors  to  this  stand  will  find  much  to  interest 
them  in  the  binder  which  Messrs.  R.  S.  Clare  &  Co., 
Limited.  Stanhope-  treet,  Liverpool,  have  recently 
introduced  for  the  manufacture  of  an  improved  tar- 
macadam.  "Bi-Tarco,"  as  it  is  called,  is  stated  to 
have  wonderful  adhesive  and  agglomerating  power, 
and   to   be   elastic   and   never   brittle.     Stones,    when 
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treated  with  ii.  adhere  firmly  together  in  o olid, 

br<  i '  mass,  and  it  is  said  to  be  especially  suite; I 

to  the  treatment  of  hard  granite,  such  as  Syenite. 
\t  the  firm's  stand  will  lie  found  some  very  interest- 
ing models  showing  the  different  stages  of  construc- 
tion   oi    Pitchmac    roads,    and    several     -eel, mis    cut 

from    Liver] I    roads    which   have  been    under  traffic 

from    one    to    ovei    tw  >lve    years    are    also    exhibited 


George  Gregg  &  Sons,  of  Lame,  for  the  Antrim 
County  Council,  the  contract  relating  to  a  stretch 
of  highway   between  4  and  5  miles  in  length. 

A.  C.  WELLS  &   CO. 
(Stand    43.) 
Three  patterns  of  Wells'  road  dryers  will   be  shown 
at   tins  stand    all   being  fitted   with  powerful  heating 
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Takco  "  being  Applied  to  M  \i\  Street  i\  Colombo. 


Priiices-av.enue,  Liverpool,  was  laid  with  Pitchmac 
by  the  city  engineer,  Mr.  J.  A.  Brodie,  in  1901,  and 
no   repairs   have   since    been    necessary.     The    road    is 


burners,  easily  removable,  and  burning  ordinary 
petroleum  oil.  The  No.  \'i  is  a  powerful  plant,  with 
multiple    heaters,   suitable    for  drying   large    flat    sur- 


Spreading   "Tarco"   in  High-street,   Kwala  Lumpur,   Federated  Malay  States. 


still   m  good  condition  in  spite  of  the  fact  that   the 

traffic  is  as  great  as  120,000  tons  per  yard  width  per 
annum,  on  the  Road  Board  basis.  The  area  of 
Pitchmac  laid  to  date  in  Liverpool  exceeds  400,000 
super,  yds.  There  appears  to  be  a  very  promising 
future  for  this  material.  One  recent  ordez  is  for 
work  that  is  being  undertaken  in  Ireland  by  Messrs. 


faces,  such  as  road  bed.-,  and  for  warming  asphall 
surfaces  before  applying  sealing  coats.  The  No. 
10a  is  a  single  heater  plant,  more  portable,  and 
easily  moved  about  over  Loose  road  metal  and  rough 
surfaces.  The  No.  9  is  a  small  plant  designed  for 
pothole  repairing.  One  man  can  wheel  this  plant 
and    carry    the    tank    which    supplies    it.    It    is    now 
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recognised  by  all  road  authorities  that  if  pitch 
grouting  is  to  be  successful,  the  surface  of  the  road 
and  the  road  metal  must  be  perfectly  dry.  By  the 
adoption  of  Wells'  road  dryers  no  time  need  be  lost 
in  waiting  for  the  road  to  dry  after  a  shower  of  rain. 
Messrs.  Wells'  London  address  is  103  Midland-road, 
St.  Pancras,  N.W. 

RRISTOWE  A-  CO..  LIMITED. 
(.Stands   45    and   46.) 
An    interesting    feature   of    the    exhibit   of    Messrs. 
Bristowe    &    Co.,    Limited,     11     Tothill-street,    West- 
minster,     S.W.,     is     the      "  Cantar  "     hand-spraying 


It  is  said  to  make  an  absolutely  watertight  joint, 
I  nit  permits  the  cover  to  be  easily  lifted  at  any  time. 
It  is  inodorous,  and  does  not  decompose.  Various 
illustrations  of  reports  with  regard  to  "Tarvia"  can 
be  inspected  at  the  stall. 

TRINIDAD  LAKE  ASPHALT  PAVING  COMPANY, 
LIMITED. 

(Stands  47  and  48.) 
The    above    company,    of    Britannia    Wharf,    Town- 
mead-road,   Fulham,    London,    S.W.,   are,   as   is   well 
known,   importers  of   crude   Trinidad   Lake    asphalt, 
no  less  than  160,000  tons  being  annually  received  by 


Statiox-eoad,  Hamptox.   Lath  with  Tarvia   in   1907 


machine.  It  is  claimed  for  this  that  it  is  the  only 
hand  tar-spraying  machine  which  ensures  a  con- 
tinuous supply  of  hot  tar  compound  within  a  few 
minutes  of  starting.  The  tar  or  tar  compound  is 
carefully  filtered,  and  the  machine  is  so  arranged 
as  to  ensure  regular  working  and  complete  efficiency. 


the  firm.  Samples  of  the  material  as  dug  from  the 
lake  will  be  shown  at  the  stand,  and  other  samples 
will  show  the  material  in  its  various  forms  for  road 
work,  electrical  purposes,  and  so  forth.  Samples  will 
be  on  view  of  Trinidad  asphalt  macadam,  showing 
the    composition    laid    in    various    thicknesses.     The 


.        i      mahi..    K.H.A.    I'.ATiiiACKs.   Woolwich,  Lath  with  Taevia  ix  1912. 


Arrangement*  can  be  made  at  the  stall  to  view  the 
actual  machine  close  to  the  exhibition.  A  complete 
working  model  of  the  "Whalley"  mixer  can  be  seen 
on  the  stall.  This  mixer  can  be  used  equally  for 
concrete  mixing  as  for  tar-macadam  mixing.  It  is 
supplied  in  either  portable  or  stationary  form,  and 
has  proved  itself  an  economical  and  reliable  machini 
Bobbins'  non-set  plastic:  cement,  to  which  attention 
is  also  being  directed  at  the  company's  stand,  is 
used  in  the  place  of  ordinary  grease  and  red  lead 
for    jointing    manhole    covers    and    inspection    boxes. 


following  are  the  specifications  in  most  frequent 
use:  For  Roadways  of  Light  Traffic— H  in.  to  2  in. 
Trinidad  asphalt  macadam  is  laid  upon  the  existing 
macadam  roadway,  being  shaped  to  proper  falls  and 
contours  as  may  be  required.  For  Roadways  of 
Medium  Traffic— 2£  in.  to  3  in.  of  Trinidad  asphalt 
macadam  is  laid  upon  the  existing  macadam,  or  if 
there  is  not  room  for  the  new  material  without  ex- 
cavating, the  surplus  material  is  removed,  and  after 
the  base'  has  been  formed  to  required  levels,  and 
consolidated  with  a  heavy  roller,  the  new  pavement 
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is    Laid    to   the    thickness    specified.     For    Roadways 

carrying  Motor  'Bus  and  similar  Heavy  Traffic. — Sin. 
asphaltic  concrete  and  H  in.  Trinidad  Lake  asphalt 
wearing  surface.  (This  is  the  specification  adopted 
upon  the  Victoria  Embankment.)  The  foundation 
of  the  roadway  is  prepared  as  described  for  roadways 
of  medium  traffic,  and  the  new  pavement,  consisting 


tic  concrete,  and  asphaltic  broken  stone,  or  macadam 
surfaces  for  highways,  and  for  carpet  coats.  Among 
the  objects  of  interest  to  be  seen  on  their  stand  will 
be  models  showing  methods  of  construction  in  de- 
tail, of  asphaltic  broken  stone  roads,  by  the  mixing 
and  penetration  methods,  and  materials  entering 
nto  the  construct'on  of  standard  sheet   asphalt  pave- 


Takyia  Road  in  the  Cureagh  Camp,  [Ireland. 


of  3  in.  of  asphaltic  concrete  and  li  in.  Trinidad 
Lake  asphalt  wearing  surface  is  put  down  in  two 
layers.  The  plant  exhibited  by  the  company  will 
nclude  special  machinery  for  drying,  beating, 
grading  and  mixing  coarse  and  fine  aggregate  with 
bitumen,  in  road  construction  work.  Photographs 
will  show  mails  in  various  parts  of  the  United  King- 
dom  Laid   with  Trinidad    bake  asphalt,   and   samples 


ments.    A  panoramic  view  of  the  famous  pitch  lake 

in  the  Island  of  Trinidad  will  be  a  particularly  note- 
worth]    exhi  hit . 

NEUCHATEL    ASPHALTE    COMPANY,    LIMITED. 

(Stands  49  and   65.) 
Registered  in  London  in  L872  to  take  over  the  sole 
concession   to    work    asphalte    mines    in    the    Yal    de 


Road  at  Fisher's  Green,    Waltham  Chi         Laid  with  Tarvia   in  1912. 


ol    ma  I  ic    asphalt    in    vai  '■■><>  -    Eorms    will     also    be 
exhibited. 

BARBER    ASPHALT    PAVING    COMPANY'. 

(Stands    IV   and    tg  I 

The  above  linn,  of  Philadelphia,  are  produce! 

and     exporters     from     Trinidad,    B.W.I. ,    and     from 

Venezuel  i     ol    crude    i  phaH    and    liquid    a  phall    for 

the  construction  oi   sheet  asphalt  pavements,  a  phal 


Travel       Swi       i         I     thi      conipai  hosi 

tn     at  58  Victor}  I.W.,    have 

these   mil  ever   -nice.    The   numbers 

oi    the  .-land-  in   their   occupation   al    t Lie  exhib  i  ion 
are  given    ibo 

\\.  .v   i\  ARCHER. 
(Stands  ">1  and  63.) 
Ba      road  broom     ir  ' ■■'  W   &  I'. 

Vn  hei    at   Mauds  51  and  63. 
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IMPROVED    WOOD    PAVEMENT    COMPANY, 
LIMITED. 

(Stand  52.) 
The  merits  of  creosoted  deal  paving  will  he  brought 
to  the  notice  of  visitors  at  this  stand.  The  company 
—whose  offices  are  at  46  Queen  Victoria-street,  E.C. 
—claim  that  the  introduction  of  this  class  of  paving. 
forty  years  ago,  supplied  a  want  that  had  been  felt 
for  a  pavement  combining  the  qualities  of  silence, 
durability,  economy,  and  at  the  same  time,  one  that 
could  be  easily  repaired  and  would  meet  the  fullest 
requirements  of  the  most  critical  sanitary  engineer. 
The  minimum  period  for  loans  granted  by  the  Local 
Government  Board  on  creosoted  deal  paving  is  ten 
years,  and  with  concrete  foundations  twenty  years. 
Both  these  estimates  are  extremely  conservative,  the 
company  contend,  in  quoting  examples  of  the  dura- 
bility of  the  pavement.  In  some  important 
thoroughfares  the  concrete  foundations  have  already 
lasted  for  periods  of  between  thirty  and  forty  years. 
During  the  years  1910,  1911,  1912  the  company  sup- 
plied 1,000,000  sq.  yds.  of  creosoted  deal  paving,  and 
already,  in  the  present  year,  the  orders  in  hand  ex- 
ceed any  previous  record.  Engineers  who  are  in- 
terested in  the  preparation  of  the  blocks  can  see  the 
entire  process  at  the  company's  works  at  East  Green- 
wich, by  appointment. 

WEBB  LAMP  COMPANY,  LIMITED. 

(Stand  53a.) 

The  Webb  system  of  server  ventilation  will  be  ex- 
plained at  Stand  53a,  and  a  standard  apparatus  will 
be  in  operation  to  enable  visitors  to  test  the  amount 
of  work  done  at  a  given  cost.  The  London  office  of 
the  company  is  at  11  Poultry,  E.C. 

UNION   OF    GERMAN    PAVIORS. 

(Stand  54a.) 

A  pavilion  intended  for  use  as  a  place  of  rest  and 
refreshment  for  men  engaged  in  paving  operations 
will  be  exhibited  at  Stand  54a  by  the  Vcrband  der 
Steinsetzer  Pflasterer  U.  Berufsgenoss  en  Deutsch- 
lands.  The  structure  to  be  shown  will  be  one-third 
actual  size. 

GIANTS'    CAUSEWAY    COLUMNAR    BASALT 
COMPANY. 

(Stand  56.) 

The  above-named  (inn,  of  Portrush,  Co.  Antrim. 
exhibit  samples  of  basaltic  columns  which  are  largely 
used  on  the  Continent  for  facing  road  embankments, 
dock  harbour  wall,  bridges,  and  for  all  classes  of 
masonry.  In  various  towns  they  have  been  em- 
ployed for  sea  defence  work,  notably  in  the  prome- 
nade front  at  Blackpool.  The  experience  of  engi- 
neers is  said  to  be  that  concrete  walls  faced  witb 
these  columns  resist  the  action  of  the  sea  and  the 
•'•oiir  which  takes  place,  far  better  than  any  other 
class  of  dressed  stone.  The  natural  crystallisation  of 
the  rock  forms  joints  which  can  be  readily  fitted 
and  bedded  against  each  other,  without  requiring 
any  dressing  with  chisel  or  hammer.  Columnar 
basalt  macadam  and  chippings  for  road  metal  are 
another  feature  of  this  exhibit.  The  stone  is  fine 
grained  in  texture,  very  hard  and  durable,  of  a  high 
specific  gravity,  and,  the  company  assert,  capable  of 
withstanding  a  crushing  strain  of  over  50,000  lb.  per 
inch. 

UNITED  STONE  FIRMS,  LIMITED. 

(Stand  59.) 

The    exhibit   of    United    Stone    Firms,    Limited,    is 

arranged  in  the  form   of  a  street,   laid  out  to  repre- 

various    products     of     the     company     specially 

applicable   to    street   work.    The    paving    consists    of 

tol  pennant  stone,  the  kerbing  and  channelling 
of  pennant  stone  and  Cornish  granite,  the  roadway 

i  being  constructed  of  Cornish  granite  setts. 
Attention  i-  also  given  to  the  productions  of  the 
company  in  the  shape  of  macadam  and  granite 
chippings,  examples   being  shown  of  various  gauges 


of  their  Porthgain  granite  macadam,  and  Porthgain 
granite   chippings,    specially    screened. 

STANDARD   TAR  COMPANY,   LIMITED. 

(Stand  60.) 

Specimen  pieces  of  road  surfaces  treated  with 
"Bituflux"  and  "  Solta  "  road  binders  and  dressers, 
and  samples  of  both  those  materials  will  be  exhibited 
by  the  Standard  Tar  Company,  Limited,  180  Gray's 
Inn-road,  W.C.  The  firm's  Grade  "  A "  bituminous 
grouting  and  binding  material  is  described  as  a 
highly  concentrated  material  of  special  manufacture. 
It  is  supplied  in  blocks  and  melted  on  the  job,  and 
the  resultant  mixture  is  capable  of  binding  the 
hardest  granites  procurable,  and  thus  enabling  the 
making  of  roads  for  withstanding  the  heaviest  traffic. 
Grade  "  B "  is  a  heavy  bituminous  liquid  for  use 
in  making  tar-macadam.  Its  employment  is  claimed 
to  ensure  a  regular  uniformity  of  quality  in  the 
binding  mixture.  Grade  "C"  is  an  improved 
bit  iminous  tar  for  surface  dressing.  It  is  stated  to 
be  of  great  penetrative  power,  besides  setting  well, 
and  being  of  remarkable  tenacity.  It  is  manufac- 
tured under  special  processes,  and  enriched  to  a 
high  degree,  thus  being  rendered  practically  water- 
proof. The  "Solta"  soluble  bituminous  road  binder 
can  lie  used  for  making  up  the  slurry  in  wet  or  dry 
weather.  It  is  also  an  excellent  cheap  compound 
to  mix  with  water  for  dust-laying,  to  be  sprinkled 
by  ordinary  water  carts.  The  firm's  materials  have 
been  supplied  to  numerous  councils,  including 
Southend  and  Bournemouth  Corporations,  and  the 
Dawlish  Urban  District  Council. 

BRITISH  GRAETZIN  LIGHT,  LIMITED. 

(Stand   61.) 

On  this  stand  will  be  shown  various  systems  of 
street  lighting  by  gas.  High-pressure  plant  can  be 
seen  working  in  conjunction  with  directly-coupled 
gas  engine;  the  plant  can  also  lie  either  electrically 
or  belt  driven.  Lamps  both  high  and  low  pressure 
from  100  to  4,500  c.p.  are  exhibited,  while  various 
devices  of  special  interest  to  the  engineer  are  demon- 
strated. Conversion  sets  for  square  street  lanterns 
on  the  self-intensifying  principle  are  also  shown. 
In  addition,  midnight  lighting  and  distance  control 
of  lamps  are  shown  in  operation. 

ROADAMANT   COMPANY,   LIMITED. 

(Stand   62.) 

"Roadamant"  is  a  specially  prepared  asphalt  in- 
tended for  laying  direct  on  to  macadam  roadways, 
and  the  exhibit  of  the  Roadamant  Company,  Limited. 
65  London-wall,  E.C,  is  one  which  may  he  relied 
upon,  to  be  examined  with  interest.  The  material 
is  composed  of  the  finest  natural  rock  asphalt,  re- 
fined Lake  Trinidad  bitumen,  granite  chippings,  and 
a,  specially  prepared  compound,  the  result  of  many 
years'  study,  which  has  the  effect  of  hardening  the 
asphalt,  and  giving  perfect  adhesion  and  elasticity. 
"Roadamant,"  when  laid  lin.  thick  on  a  roadway 
with  a,  good  foundation,  will,  it  is  asserted,  bear  the 
heaviest  traffic  and  remain  in  excellent  condition 
for  years.  Other  claims  arc  that  it  is  always  clean- 
looking,  dustless,  and  non-slippery,  that  it  is  easily 
laid,  consolidates  quickly,  and  is  ready  for  traffic  in 
a  very  short  time.  Surveyors  and  others  interested 
are  invited  to  accompany  the  company's  represen- 
tatives to  some  of  the  roadways  laid  with  "  Roada- 
mant"  in  and  around  London.  Motor  cars  will  be 
in  readiness  for  this  purpose  during  the  exhibition. 

ANGLO-AMERICAN   OIL    COMPANY,    LIMITED. 

(Stand    64.) 

At,  this  stand  the  Anglo-American  Oil  Company. 
Limited,  36-38  Queen  Anne's-gate,  S.W.,  are  exhibit- 
ing their  preparations  for  dressing  and  binding 
macadam  roads,  which  they  are  marketing  under  the 
name  of  "Roadoleum."  These  are  fluxed  and  pure 
asphalts,  and  are  supplied  in  a  range  of  several  con- 
sistencies, suitable  for  the  various  purposes  forwhi.li 
they  are  recommended. 


EXTERIOR    SECTION:    HEAVY   MACHINERY. 


are  a  couple  of  dozen   -lands  in  the  exterior 

action  ol  the  exhibition,  the  firms  represented  being 

chiefly  those  concerned  in  the  manufacture  and  supply 

of  heavy  machinery  and  plant  used  in  connection  with 


RANSOME-verMKHR  MACHINERY  COMPANY, 

LIMITED. 

(Stand  1.) 

A  No.  4  size  Ransome  tar  and  bitumen  macadam 

mixer  is  exhibited  at  this  firm's  stand.    It  is  mounted 
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on  road  wheels,  equipped  with  elevating  skip,  and 
arranged  for  belt  drive.  This  mixer  is  of  special  in- 
terest, as  it  illustrates  the  adaptability  of  this  machine 
for  all  classes  of  work,  this  particular  equipment 
being  arranged  to  discharge  into  tip  wagons.  Special 
attention  is  called  to  the  mixing  principle,  which  is 
stated  to  ensure  perfect  gauging  of  stone  with  a  mini- 
mum amount  of  tar  consumption,  which  is  gauged 
and  regulated  by  a  tar-measuring  tank  fitted  to  the 
machine.  A  Ransome  stone  dryer  is  also  shown.  This 
machine,  as  is  the  case  with  the  mixer  just  referred 
to,  deals  with  stone  on  the  batch  principle  ;  the  dryers 
being  made  in  varying  sizes,  either  for  portable  or 
stationary  work,  being  supplied  as  required  with  or 
without  elevating  charging  skip,  road  wheels,  or 
direct-coupled  power  unit,  it  should  be  noted  that 
these  Ransome  dryers  can  be  combined  with  the  Kan- 
some tar-macadam  mixers,  forming  a  single  drying 
and  mixing  unit  of  an  extremely  compact  and  portable 
nature.  The  company  are  also  exhibiting  some  of 
their  Standard  hand  mixers,  these,  the  firm  point  out, 
being  equally  serviceable  for  dealing  with  concrete  or 
tar-macadam  in  small  batches  at  a  time.  The  machine 
is  extremely  compact  arranged  with  elevating  charging 
.-kip,  and  in  such  a  way  that  every  batch  of  mixed 
material  as  it  is  delivered  from  the  mixing  drum  is 
discharged  direct  into  standard  navvy  barrows. 

AVEL1NG  &  PORTER,  LIMITED. 

(Stand  2.) 

This  well-known  Rochester  firm  are  proposing  to 
exhibit  a  compound  steam  road  roller  of  a  nominal 
weight  of  10  tons  when  empty.  The  roller  has  high 
and  low  pressure  cylinders  side  by  side,  mounted  on 
steel  pressed  plate  base  riveted  to  the  barrel  of  the 
boiler,  and  a  firebox  of  the  "  Belpaire  "  type.  The 
total  rolling  width  is  6ft.  2£in.  A  "Morrison" 
patent  road  scarifier  is  attached,  and  an  awning  is 
fitted  over  the  tender  of  the  engine.  The  firm's  tandem 
type  petrol  road  roller,  which  it  is  also  proposed  to 
place  on  view,  is  driven  by  a  4-cylinder  petrol  motor 
developing  20-25  b.h.p.  The  total  rolling  width  of  the 
machine  is  4  ft.  6  in.,  and  its  weight  in  working  order 
about  7  tons. 

CLAYTON  &  SHUTTLEWORTH,  LIMITED. 

(Stand  3.) 

A  "  Clayton"  3-ton  steam  motor  wagon  will  be  one 
of  the  exhibits  of  Messrs.  Clayton  &  Shuttleworth, 
Limited,  of  Lincoln,  and  91  Queen  Victoria-street,  E.C. 
All  the  latest  practice  is  embodied  in  the  construction 
of  this  vehicle.  The  motive  power  consists  of  a  com- 
pound steam  engine  mounted  on  a  "Belpaire"  loco- 
multitubular  boiler  built  for  a  working  pressure  of 
2001b.  per  square  inch.  Two  travelling  speeds  of  6 
and  12  miles  an  hour  are  provided  for,  both  being 
interchangeable  by  one  lever,  thus  making  it  impos- 
sible for  both  gears  to  be  thrown  in  at  the  same  time. 
The  wagon  is  fitted  with  resilient  wood  wheels  of 
ample  strength  fitted  with  rubber  tyres.  The 
"Clayton"  8-ton  steam  road  roller  should  be  found 
both  efficient  and  economical;  while  it  contains  manj 
special  features,  simplicity  of  working  has  been  main- 
tained. The  cylinders  are  of  the  compound  type,  1]  in. 
by  7Jin.  diameter  by  9-in.  stroke,  and  are  fitted  with 
an  automatic  forced-feed  lubricator.  They  are  bolted 
to  a  specially  prepared  pressed-steel  seating  riveted  to 
the  boiler,  thus  ensuring  freedom  from  priming.  The 
fly-wheel  is  2ft.  9 in.  diameter  by  41  in.  face;  the 
balanced  crankshaft  is  fitted  with  ring-oiling  bearings ; 
•the  feed  pump  is  gear  driven,  and  the  hind  rollers 
have  spring  scrapers.  The  boiler  is  of  the  "  Belpaire  " 
loco-multitubular  type,  and  is  constructed  for  a  work- 
ing pressure  of  1801b.  per  square  inch;  an  injector  is 
fitted. 

CHEMICAL  ENGINEERING  COMPANY  AND 
WILTON'S  PATENT  FURNACE  COMPANY. 

(Stand  4.) 

An  apparatus  for  treating  tar  and  making  it  suitable 
for  road  purposes  is  shown  by  the  above  firms,  whose 
works  are  at  Hendon,  N.W.  The  principle  underlying 
the  process  is  the  heating  of  the  tar  in  a  confined  space 
and  releasing  it  when  the  water  and  light  oils  evapo- 
rate (to  be  subsequently  condensed),  leaving  the  de- 
hydrated tar  to  flow  to  the  store  ready  for  use.  It 
is  stated  that  the  plant  can  be  put  in  full  operation 
in  three-quarters  of  an  hour  from  lighting  up.  With 
this  apparatus  tars  of  different  viscosity  can  be  quite 
easily  prepared  for  the  various  purposes  for  which 
they  are  required  by  the  adjustment  of  temperature 
and  pressure. 


STOTHERT  &  PITT,  LIMITED. 

(.Stand  5.i 
The  machine  which  Messrs.  Stothert  &  Pitt,  Limited, 
of  38  Victoria-street,  8.W.,  are  exhibiting  is  a  portable 
drying  and  mixing  plant,  suitable  for  dealing  with 
tar-macadam  and  bituminous  macadam,  and  known 
as  the  "  Smith  Hot  Mixer."  It  consists  mainly  of  the 
well-known  "Smith"  mixer  direct-driven  by"  engine 
and  boiler,  the  whole  being  mounted  on  a  portable 
truck.  Special  heating  apparatus  is  provided,  and  a 
side  loading  bin  is  fitted  for  feeding  the  materials 
into  the  mixer  drum.  For  stationary  plants  where 
separate  means  are  provided  for  drying  and  heating 
the  materials,  an  ordinary  "Smith"  mixer  is  used 
for  mixing  purposes;  but  the  plant  exhibited  com- 
pletely fulfils  all  the  requirements  of  a  plant  capable 
of  drying  wet  material,  heating  it  to  the  required  tem- 
perature, also  heating  the  matrix  and  mixing  the 
material  ready  for  being  laid  hot  on  the  site.  The 
various  details  of  the  plant  will  be  fully  explained  on 
application  at  the  stand. 

YORKSHIRE  COMMERCIAL  MOTOR  COMl'ANY. 
(Stand  6.) 
The  exhibit  of  the  Yorkshire  Commercial  Motor 
Company,  of  Hunslet,  Leeds,  will  be  a  5-ton  to  6-ton 
"Yorkshire"  steam  wagon,  fitted  with  patent 
mechanically  operated  tipping  gear.  It  is  specially 
adapted  for  carrying  road  material,  and  for  general 
municipal  purposes. 

GOODWIN,  BARSBY  &  CO. 
(Stand  7.) 
The  patent  "  Acme  "  stonebreaker,  of  the  class  gene- 
rally known  as  "portable  automatic,"  with  lower  and 
upper  screens,  elevators,  loading  hoppers,  and  rejec- 
tion returning  arrangement,  will  be  shown  by  this 
well-known  Leicester  firm.  The  stonebreaker  is  fitted 
with  patent  manganese  steel  jaw  faces  and  side  plates, 
and  new-style  machined  renewable  bearings,  bedded 
into  bored  seatings.  The  elevator  is  of  the  internal 
type,  and  has  the  buckets  mounted  upon  a  patent 
armour-plated  belt.  The  size  of  mouth  of  stonebreaker 
is  12 in.  by  8  in.,  with  a  capacity  of  about  6-8  tons 
per  hour,  when  set  for  road  metal  sizes.  The  whole 
is  self-contained,  and  mounted  upon  a  specially  de- 
signed carriage,  with  extra  high  and  broad  travelling 
wheels.  The  patent  "Acme"  stonebreaker  has  been 
supplied  to  H.M.  War  Office,  Crown  Agents  for  the 
Colonies,  as  well  as  to  councils  and  public  bodies  all 
over  the  world.  Visitors  to  Leicester  during  the  Road 
Congress  are  invited  to  call  and  inspect  machinery 
in  course  of  construction. 

W.  WEEKS  &  SON,  LIMITED. 
(Stand  8.) 
Messrs.  W.  Weeks  &  Son,  Limited,  Perseverance 
Iron  Works,  Maidstone,  have  arranged  for  a  display 
comprising  the  following:  (1)  Automatic  pressure  tar- 
spraying  machine  of  230  gallons  capacity;  (2)  horse- 
drawn  tar-painting  machine  of  230  gallons  capacity; 
(3)  hand-power  tar-spraying  machine  of  80  gallons 
capacity  ;  (4)  independent  hand  tar-spraying  machine  ; 
(5)  direction  post  with  cast-iron  arms;  (6)  lime-washing 
machine. 

H.  R.  MAESDEN,  LIMITED. 
.  (Stand  10.) 
A  Blake-Marsden  16 in.  by  9 in.  "All-Steel"  latest 
improved  frictionless  lever  hammer  motion  stone- 
breaker, mounted  on  wheels  and  fitted  with  Marsden's 
patent  combined  elevating,  screening  and  loading 
appliance  for  discharging  into  carts  and  trucks  with- 
out hand  labour,  will  he  shown  by  Messrs.  H.  R. 
Marsden,  Limited,  Soho  Foundry,  Leeds.  The  frame 
sides  are  of  wrought-steel  plate,  and  the  working  parts 
throughout  of  cast  steel,  reversible  jaws  of  manganese 
steel.  The  machine  is  capable  of  breaking  from  8 
to  12  tons  per  hour,  14  b.h.p.  being  required  to  drive. 

MURPHY,   STEDMAN  &  CO.,  LIMITED. 
(Stand  12.) 
Tar  and  bitumen  boilers,   stone    and    sand    drying- 
apparatus,  mixing  machines,  road-surface  dryers,  "rock 
and  stone  crushing  machines,  elevators  and  screens, 
pipe-making  machines,  concrete  mixers,  road  rollers, 
and  hauling  engines,   tar-distilling  plants  and   wood 
block  "reforming"  machines  are  some  of  the  nume- 
rous   appliances    for    highway   work    which    M 
Murphy,  Stedman  &  Co.,  Limited,  180  Gray's  Inn-road, 
London,    W.O.,    are    engaged    in    supplying.      Their 
"M.S."  tar  and  bitumen  boiler,  fitted  with  a 
device,   is  specially  designed   for  grouting    work,  and 
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can,  of  course,  be  used  for  ordinary  tarring.  The 
firm's  stone-drying  and  bituminous-coating  machine 

thoroughly  dries  the  aggregate,  heats  the  binder,  and 
niixes  the  two  together  in  correct  proportions.  Re- 
garding the  sand-drying  apparatus  to  which  reference 
has  been  made,  it  may  be  mentioned  that  the  firm 
also  supply  a  special  mixing  machine  for  use  in 
treating  sand  with  tar  or  other  liquids.  In  the 
"  Champion  "  (jaw  type)  nick  and  stone  crushing 
machine,  the  rock,  which  is  fed  at  the  top  of  the 
machine,  is  broken  between  two  corrugated  plates,  one 
of  which  is  stationary,  while  the  other  has  a  recipro- 
cating movement.  This  means  that  the  rock  is  broken 
in  cubes  the  correct  shape  tor  road  making.  The 
main  shaft  of  the  crusher  is  elliptical  in  shape,  and 
one  revolution  ol  the  fly-wheels,  which  are  suspended 
to  either  end  of  this  shaft,  means  two  movements  of 
the  jaw.  It  is  claimed  that  the  steel  side  plates  on 
the  crusher  are  absolutely  unbreakable  by  any  rook- 
crushing  strain.  The  firm's  concrete  pipe-making 
machines  are  made  in  sizes  suitable  for  making  pipes 
from  4  in.  to  24  in.  in  diameter,  up  to  36  in.  in  length. 
At  one  works,  where  two  of  these  machines  are  in- 
stalled, they  have  produced,  in  one  year,  52,030  pipes 
(in  different  sizes,  from  6  in.  up  to  18  in.  diameter) 
with  the  l*bour  of  three  men — one  to  each  machine. 


a  road  it  enables  the  road  metal  to  he  carted  into 
position  before  tarring,  thus  saving  heavy  railway 
rates,  and  enabling  it  to  be  carted  during  the  slack 
season.  The  material  is  tarred  after  being  laid  on  the 
road,  the  jets  being  placed  at  such  an  angle  that  the 
composition  is  forcibly  projected  right  through  the 
layers  of  road  metal,  and  not  merely  on  the  surface. 
These  sprayers  are  supplied  either  combined  with 
steam  wagons  or  with  a  patching  roller.  Specimens 
of  road  crusts  and  photographs  will  show  the  method 
of  working,  and  the  results  obtained  by  the  Aitkcn 
patent  process. 

JOHNSTON  BROTHERS. 
(Stand  15.) 
Messrs.  Johnston  Brothers,  79  Mark-lane.  London, 
■  ',  I'.,  have  arranged  for  the  exhibition  of  the  follow- 
ing: Johnston's  patent  double-furnace  tar-boiler,  witli 
preliminary  heater;  Waithman's  patent  reservoir-tar- 
ring apparatus,  for  tar-painting  roads  by  hand;  Jolm- 
stonsJ  patent  hot-air  pump,  for  emptying  barrels  of 
Tarvia,  Fluxphalte,  and  other  heavy  compounds ; 
Archer's  patent  sweeping  brushes,  for  preparing  the 
road  surfaces  for  tar-painting;  Johnston  patent  road 
signs,  and  other  road  work  appliances  ;  Middlesbrough 
slag,  broken  and  screened    to    any  size;    Whirl    Hill 
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Works  of  Messrs.  Brookes,  Limited.  Halifax. 


and  one  man  mixing  the  concrete.     Messrs.  Murphy, 

Stedman  &  Co.  are  directing  special  attention  to  their 
irch"  tandem  roller,  and  they  point  out  that 
kinds  of  street  work  can  be  done  better  with 
pe  of  machine  than  with  a  three-wheeled  roller. 

Squeegees  and  tar-painting  brushes    are    among    the 

other  productions  of  the  firm. 

MANN'S  PATENT  STEAM  ('ART  AND  WAGON 
UWNY,  LIMITED. 
(Stand  13.) 
team   patching  rollers,   specially  adapted   for 
tar-macadam,  or  for  repairing  local  defects — 
ucb  as  potholes — in  the  road,  are  the  exhibits  of  this 
firm,     The  machines  exhibited  are  of  two  sizes,  one 
with  a  rolling  weight  of  about  7i-  to  9  tons  and  the 
other  from  91  to  12  tons.    Both  have  the  wide  roller 
at  the  back,  with  separate  steering  rollers  at  the  front, 
si  to  reduce  the  wheel  base  for  repairing  work, 
and  to  give  an  even  distribution  of  weight  per  i o.  b  ol 
tread  and   avoid   uneven    surfaces    on    tar-macadam. 
The  larger  roller  is  fitted  with  Aitken's  patenl   pneu- 
matic high-pregsure  tar-spraying  machine,   which   is 

ot  only  for  surface-spraying  for  existing   road 
but  also  for  making  tar-macadam  in  tiiu.     Th< 
composition  is  heated  by  steam  coils  from  thi    boil  i 
and  i-  then  pumped  into  a  pneumatic  receiver  under 
are  of  2001b.  to  2501b.  per  square  inch.     It   is 
msferred    by    special     atomising    spraying 
locity  on  to  the  road  surface, 
actually  penetrating  the  interstices  of  the  crust,  and 
irely  tarring  the  surface.    When  used  for  making 


columnar  basalt;  Craster  (Northumberland)  whinstone 

macadam,  and  whinstone  setts. 

THOMAS  GREEN  &  SON,  LIMITED. 
(Stand  16.) 
A  12-ton  compound  steam  road  roller,  a  71-ton 
motor  road  roller,  a  patent  motor  street-sweeping 
machine  with  three  speeds,  and  an  independent  type 
of  road  scarifier  will  comprise  the  exhibits  of  Messrs. 
Thomas  Green  &  Son,  Limited,  Smithfield  Iron 
Works,  Leeds. 

BARFORD    &    PERKINS,    LIMITED. 

(Stand  17.) 
Messrs.  Barford  &  Perkins,  of  Peterborough,  pro- 
pose to  show  four  of  their  rollers.  One  of  these  is 
the  patent  water  ballast  motor  roller,  size  "E3S," 
weight,  empty,  6£  tons,  full,  8i  tons,  for  tar-macadam 
and  asphaltic  road  surfaces.  The  main  roller  is 
4  ft.  wide  by  3  ft.  6  in.  diameter,  and  is  fitted  to 
hold  water  ballast.  The  front  roller  is  3  ft.  in 
diameter  by  4  ft.  wide.  The  roller  is  fitted  with  a 
tank  holding  150  gallons  of  water,  and  sprinkling 
attachments  are  fitted  to  both  front  and  hind 
cylinders.  This  roller  can  be  worked  with  either 
petrol  or  paraffin.  Size  "J"  weighs  when  empty 
Mi  tons,  and  when  full  11  tons.  Their  3-axle  motor 
roller  (Grompton  &  Tapp's  patent)  is  fitted  with 
three  rollers,  all  4  ft.  wide,  and  is  specially  designed 
for  working  on  asphaltic  road  surfaces.  The  3-axle 
principle  has  been  adopted  in  order  to  ensure  a  per- 
fectly level  road  surface.    The  machine  is  fitted  with 
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an  arrangement  for  increasing  or  decreasing  at  will 
the  proportion  of  weight  carried  hy  the  centre  roller. 
Size  "K"  has  a  weight  when  empty  of  12  tons,  and 
when  full  of  14  tons,  and  is  adapted  for  road  making 
of  every  kind. 

BROOKES,  LIMITED. 

(Stand  18.) 
This  well-known  firm  of  quarry  owners  and 
merchants  are  exhibiting  the  many  granites  produced 
from  their  quarries  in  various  parts  of  the  United 
Kingdom  and  abroad,  also  some  examples  of  laid 
road  paving  in  their  specialities — viz.,  "Nonskid 
Macrete,"  "Magna"  sett,  and  "Magna"  cubes. 
"Nonskid  Macrete"  is  a  roadway  paving  material, 
consisting  of  picked  granite  macadam  and  concrete 
hydraulically  pressed  in  square  blocks  for  laying  on 
properly  rolled  surfaces  or  necessary  bed  of  concrete 
as  the  exigencies  of  the  case  may  require.  This 
form  of  paving  has  already  found  favour  with  several 
prominent  engineers.  The  concise  pamphlet  issued 
by  Brookes,  Limited,  explains  fully  the  method  of 
manufacture  and  advantages  of  this  road  material. 
"  Magna  cube  "  paving,  for  secondary  roads,  is  much 
in  vogue. 

PATENT    LIGHTNING    CRUSHER    COMPANY. 

LIMITED. 

(Stand  19.) 

The  Patent  Lightning  Crusher  and  Pulveriser  is  a 

centrifugal  force  disintegrator  of  great  simplicity  and 


such  as  flint,  granite,  basalt  and  other  hard  stones, 
as  also  of  pitch,  limestone,  slag  and  clinker.  It  occu- 
pies small  space  and  is  easily  portable.    The  offices 


Patent  Lightning  Crusher. 

of  the  company  are  at  14a  Rosebery-avenue,  London. 
E.C. 

J.   &  E.   HALL,   LIMITED. 

(Stand  20.) 

The    exhibit    of    Messrs.    J.    &    E.     Hall,  10    St. 

Swithin's-lane,    London,    E.C,    will     consist     of     a 

32-horse  power  "  Hallford "  chassis,   with   four-speed 


Cutting  Blocks  for  Architectural  and  Engineering  Work  at  one  of  Messrs. 
Brookes'  Norwegian  Quarries. 


power,  giving  a  very  large  output  and  requiring  rela- 
tively little  horse-power  to  drive.  One  of  its  main 
features  consists  of  its  horizontal  swing  hammers, 
which  cover  the  whole  width  of  the  crushing  chamber, 
prevent  clogging,  and  reduce  friction  to  the  lowest 
limit.  Great  range  can  be  obtained  in  the  size  of  the 
output,  from  1-in.  cubes  to  the  finest  powder,  as  re- 


gear  box,  and  chain  drive  to  road  wheels,  the  chains 
being  enclosed  in  oil-tight  dust  proof  aluminium 
cases  fitted  with  tipping  wagon  body,  as  supplied  to 
the  Kent  County  Council,  East  Suffolk  County 
Council,  and  other  authorities,  for  the  conveyance 
of  road  making  materials.  The  capacity  of  the  body 
is    approximately   4\    cub.   yds.,    and   the   load   is    so 


Shipping   Granite  from  Messrs.   Brookes'  Quarries  in  Norway. 


quired,  by  increasing  or  reducing  the  speed,  altering 
the  diameter  of  the  holes  or  slots  in  the  screens,  and 
regulating  the  distance  of  the  face  of  the  hammers 
from  the  grinding  plate.  This  machine  is  specially 
adapted   for  the   crushing  of  road-making  materials 


disposed  that  the  body  can  lie  easily  tipped  by 
means  of  the  hand-operated  screw  tipping  gear.  This 
is  of  special  interest  in  connection  with  the  delivery 
of  road-making  material,  as  the  latter  can  be  "shot" 
either  in  small  heaps  or  while  the  wagon  is  travelling 
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slowly  along  the  road.  All  wheels  being  shod  with 
solid  indiarubber  tyres,  the  wear  and  tear  on  the 
road  is  reduced  to  a  minimum.  The  vehicle  is 
capable  of  carrying  a  load  of  4i  tons  at  about  14 
miles  per  hour  on  the  level.  The  chassis  can  be 
supplied  with  interchangeable  bodies  for  street 
watering   and   refuse   collection. 

HADFIELD'S    STEEL    FOUNDEY    COMPANY, 
LIMITED. 
(Stand  21.) 
One  of  Hadfield  and  Jack's  solid  steel  frame  jaw- 
breaker,  size  16  in.   by  9i  in.,  fitted    with    "ERA" 
manganese    steel   jaw    faces    and    wearing    parts,    for 
producing  macadam,  mounted  upon  a  suitable  travel- 
ling bogie  will  be  shown  in  operation  at  this  stand, 
and   another   interesting  exhibit   will   be    a   Symon's 
patent     disc     crusher  —  Hecla     design — for     making 
medium  fine  road  dressing  material.     A  set  of  photo- 
graphs will  illustrate  the  most  modern  crushing  ele- 
vating and  screening  machinery  of  various  types. 
RUSTON,   PROCTOR   &  CO.,   LIMITED. 
(Stand  22.) 
A   12-ton   superheated  steam  road  roller  will  form 
one  of  the  exhibits  of  Messrs.  Ruston,  Proctor  &  Co., 


machine,  fitted  with  gib  crane  for  lifting  barrels. 
The  machine  will  also  be  fitted  with  the  firm's 
special  filling  pump  for  emptying  barrels  direct 
into  the  boiler.  This  combination  is  shown  so 
that  the  customer  can  either  have  the  machine 
fitted  with  crane  or  filling  pump,  or  both, 
as  desired.  These  machines  are  made  in  the  follow- 
ing standard  sizes — viz.,  80,  160,  250,  320  gallons 
capacity,  or  larger,  as  required.  The  company's 
80-gal!on  vertical  pattern  "Phoenix  Rapid"  patent 
tar-spraying  machine,  fitted  with  specially  designed 
kids  i.>r  raising  barrels  for  emptying  into  the  top  of 
the  maehine,  are  made  in  the  following  standard  sizes 
—viz.,  25,  50,  80,  100,  150  gallons  capacity.  The 
"Phoenix  Rapid"  patent  drag  brush  tar-spreading 
machine,  another  exhibit — is  made  of  either  80,  60  or 
250  gallons  capacity,  and  is  fitted  with  a  patent  trough 
for  distributing  the  tar  to  any  width  within  the  5  it. 
in  front  of  the  drag  brushes,  which  are  accurately 
counterbalanced,  so  that  the  pressure  on  the  road  can 
be  regulated.  A  "  Phoenix  Rapid  "  horizontal  pattern 
tar,  pitch  and  bitumen  boiler,  of  160  gallons  capacity, 
the  "Farnham"  hand  road  tar-spreading  machine,  a 
spring  box,  the  "Phoenix  Floodgate"  high-capacity 
lift  pump — to  be  shown  working — and  the  "  Phoenix 
Diaphragm"  pump,  will  be  among  the  other  exhibits 


A  "  Durax  "  Road. 


I   •    -in.    The  roller  is  lilted  with  awning 

Qg  gear,  water  lift  and  suction 

hose,  injector,  renewable  rims  and  Ruston  Patent  3- 

I    in-  scarifier.    The  boiler  is  of  the  loco-multitubular 

type,  fitted  with  solid  drawn-steel    tubes,    and    con- 

■I  for  a  working  pressure  of  1801b.  per  square 
inch.  A  Ruston  Patent  3-tyne  reversible  scarifier  will 
be  ana  right-hand  side  of  the  roller.    This 

scarifier  will  work  equally  well  either  backwards  or 
forwards,  as  by  a  simple  device  the  centre  tyne  is 
always  leading  in  whichever  direction  the  roller  may 

king.  The  roller  will  be  exhibited  driving  a 
■-tone  breaker. 

PHCENIX    ENGINEERING    COMPANY,    LIMITED. 

(Stand  23.) 

This  well-known  firm  of  Chard  engineers  will  show 

their  250-gallon  horizontal  pattern  "Phoenix  Rapid" 

patent  continuous  heating   and   working  tar-spraying 


on  this  stand,  in  addition  to  which  a.  large  number  of 
photos  of  mastic  asphalt  boilers  and  other  road- 
making  appliances  will  be  on  view. 

DURAX  DUSTLESS  ROADS. 
(Stand  24.) 
The  Durax  system  of  road  construction,  which  will 
be  demonstrated  at  this  stand,  is  an  improved,  met  hod 
of  laying  the  well-known  Continental  system  of  Klein- 
plaster   (small    paving).       This    class    of    paving   was 
originally  laid  in  the  Stade  district,  near  Hamburg, 
by  Herr  Gravenhorst,  some  twenty-seven  years  ago, 
and  many  hundreds  of  miles  have  since  been  laid  with 
Misfaetory   results.     Durax   paving   was   intro- 
duced into  this  country  some  seven  years  ago,  and  is 
now  one,  of  the  recognised  systems  of  road  construc- 
tion.   It  consists  of  machine-cut  granite  cubes,  laid 
on   prepared   foundations,    in   intersecting   segment  ;l 
courses,  on  a  bed  of  tarred  chippings.    The  cube?  are. 
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consolidated  by  steam  rolling,  and  the  joints  filled  with 
bituminous  mixture.  This  gives  a  resilient  paving. 
practically  noiseless,  and,  of  course,  with  a  wearing 
:!;  face  of  granite.  Various  depths  of  cubes  are  used, 
according  to  the  demands  of  the  traffic  passing  over 
the  roadway  to  be  paved,  and  completed  samples  of 
will  be  shown,  using  cubes  of  Norwegian, 
Leicester  and  Guernsey  granites  of  various  sizes. 
Sections  of  Durax  paving,  taken  from  roadways  in 
various  towns,  will  also  be  exhibited;  also  loose  cubes 
from  the  company's  quarries  in  Norway,  Sweden. 
Leicester,  Guernsey,  Wales  and  Ireland.  There  will 
be  an  interesting  display  of  photographs,  depicting  the 
production  of  blocks  in  the  quarries,  Durax  machine 
cutting  cubes,  the  cubes  being  laid,  and  various  views 
of  finished  works. 


ROAD   MILEAGE   IN   RELATION  TO   POPULATION 
AND   AREA. 


TECHNICAL    PUBLICATIONS. 

Messrs.  Iliffe  &  Sons,  Limited.  20  Tudor-street. 
London,  E.'C,  the  publishers  of  The  Autocar,  Motor 
2'raclion ,  and  Internal  Combustion  Engineering,  will 
occupy  Stands  4  and  5  in  the  interior  section  of  the 
exhibition,  and  our  American  contemporary  Good 
Hoods  will  be  represented  at  Stand  6,  the  exhibit 
including  copies  of  that  journal  and  various  books 
on  the  maintenance  and  construction  of  streets. 
-The  Car"  Illustrated.  Limited,  62  Pall  Mall,  SAY., 
will  have  a  display  of  their  publications  at  Stand  8. 

"  The  Surveyor  "  Stand  is  No.  38.  The  congress 
will  he  reported  at  length  in  "  The  Surveyor,"  and 
orders  for  copies  will  be  received  by  our  representa- 
tives at  the  exhibition. 


TESTING  OF  ROADS  AND  ROAD   MATERIALS. 


LABORATORY    INVESTIGATIONS    AT    TEDDINCTON. 

A  series  of  systematic  tests  on  model  roads  in  the 
road-testing  machine  which  has  been  installed  at  the 
National  Physical  Laboratory.  Teddington.  has, 
according  to  the  report  of  the  department  for  1912, 
now  been  commenced.  The  experimental  track  is 
34  ft.  in  diameter,  2  ft.  6  in.  wide,  and  the  centre 
portion  of  2  ft.  is  subjected  to  the  wear  of  eight  cast 
iron  wheels,  3  in.  wide,  each  independently  driven 
by  a  2-horse  power  motor,  and  mounted  on  eighl 
radiating  arms.  It  is  estimated  that  twenty-four 
hours'  continuous  running  of  this  machine  will  re- 
present one  year's  wear  on  a  typical  heavily 
trafficked  road. 

For  the  purpose  of  the  tests  referred  to  th 

has  been  divided  into  four  sections,  each  section  con- 
sisting of  water-bound  macadam,  the  compo  tion 
varying  as  to  quality  of  rock,  size  of  stone.  &c.  Sets 
of  these  four  sections  will  be  tested  at  speeds  of  7. 
14  and  21  miles  per  hour.  It  is  intended  in  the  first 
instance  to  use  the  machine  for  determining  the 
relative  durability  of  various  forms  of  water-bound 
macadam.  The  stones  of  which  these  model  roads 
are  composed  will  also  be  tested  for  attrition,  im- 
pact, abrasion  and  cementation  qualities,  so  that  if 
possible  some  relation  may  be  obtained  between 
these  qualities  as  determined  in  small  testing 
machines  and  their  behaviour  under  actual  working 
conditions. 

On  the  conclusion  of  these  experiments,  sections 
of   bituminous-bound   roads   will   be   tested. 

A  method  of  heating  the  track  by  means  of  jets 
of  hot  air  delivered  vertically  from  pipes  radiating 
from  a  receiver  at  the  centre  of  the  machine  has 
been  designed,  the  object  being  to  approximate  to 
the  various  temperature  conditions  to  which  roads 
are  subjected. 

The  equipment  of  this  branch  of  the  laboratory 
consists  of  the  attrition  machine,  a  Page  impact 
machine,  an  abrasion  machine,  a  ball  mill  for  grind- 
ing up  material  for  cementation  tests,  a  forming 
machine  for  making  the  briquettes,  and  a  repeated 
blow  impact  machine  for  testing  the  briquettes.  The 
chief  part  of  the  testing  work  carried  out  for 
the  Road  Board  during  the  past  year  has  been  a  com- 
plete set  of  tests  for  attrition,  impact,  abrasion  and 
cementation  value  of  fifty  samples  of  stone  supplied 
by  the  Devon  County  Council.  A  short  paper  em- 
bodying the  results  of  these  tests  and  the  conclusions 
drawn  from  them  has  been  communicated  to  the 
International   Congress  for   reading   next   week. 


(Contributed.) 
A  committee  which  was  appointed  last  year  by  the 
United    States    Congress    to    study    the    question    of 
Federal  participation  in  road  improvement  has  com- 
piled   statistics    of    population,    road    mileages,    and 
costs  of  construction  and  maintenance   in  a  number 
of   countries.    It   is   clear   that   population   per   mile 
of   road  is  a  factor  directly   influencing  the   cost   of 
maintenance,  but  it  would  be  a  mistake  to  push  this 
too      far.    Coastwise     traffic,      railway     traffic,     and 
the       carriage       of       goods      on      navigable      waters 
all     affect     the     extent     to     which     the     roads     are 
used.       Again,   the    population   of    a   country   of   fer- 
tile  soils,   with   large  farms  and  villages   which   are 
to   a   large    extent    self-supporting,    will   not   need   to 
use   the   roads   so   much    as   the   people   who    Live    in. 
scattered    fertile    spots    in    a    mountainous    country. 
Lastly,  some  of  the   most  severe   forms  of  traffic  arc 
developed    rather    in    proportion    to    the    number    of 
wealthy    individuals    and    large    business    concerns 
than  in  proportion  to  the  average  rateable  value  per 
bead  of  population.    In  a  country  with  a  large  area 
in    proportion    to    its    mileage    of    roads     the    average 
distance  traversed   per  journey  is  likely  to  be  greater, 
but  the  number  of  journeys  taken  per  head  of  popu- 
lation   per    annum    is    likely    to    be    less    than    in    a 
country    in    which    the    road    network    is    closer.     No 
estimate  can   be  formed  as  to  which  is  the  more  im- 
portant   consideration,    so    this    factor    must    tie    lefl 
alone.       Merely    to    think    over   the   point    for   a   few 
minutes    is    sufficient    to    convince    one   that   the    in- 
tricacy of  the  subject,  if  we  go  beyond  population pei 
in  le  of  road  and  average  wealth  per  head  of  popula- 
tion,  is  such  as  to   render  it  impossible  to  compare 
the  costs  of  road-  except   within  a  very  limited  field. 
When  we  consider  all  classes  of  roads  in  a  particular 
country,  that  part  of  the  cost  of  maintenance  which 
is  due   to    weathering  is   far    more   important   than     ' 
is     when     we     are     studying     the    principal     roads. 
Weathering   becomes   more   important  still   when   we 
compare    by-roads    in    one    country    with    roads   of   a 
similar    class     in     another    country.       Comparisons 
between  roads  in  different  countries  should  therefore 
be  absolute   up  to  a   certain   point  (and   an   allowance 
be    made    for    a    difference    in    the    effects   of    the    two 
climates),     and     beyond-    that      point      consideration 
should   be  given  to  the  population  per  mile    and  the 
rateable   value  per  head.    The  mileage  of   roads  per 
square    mile    of   area    may    be   taken    into    account   if 
we  consider  also  the  occupations   and   habits   of   the 
peoples. 

The  following  lists,  taken  from  a  table  prepared 
by  the  American  Committee  referred  to  above,  give 
in  order  the  mileages  per  square  mile  and  the  popu- 
lation   per  mile  of  road  in  fifteen  countries:  — 

MILEAGES    PER    SQUARE    MILE. 

The  lowest  mileage  per  square  mile  is  found  in 
Norway,  and  the  highest  in  England  and  Wales,  the 
order  being  as  follows:  — 

Norway,  0-161;  Spain,  0174;  Sweden.  0205;  New- 
South  Wales,  0223;  Hungary,  0*253;  Switzerland. 
0-465;  Austria.  0-641;  United  States,  0739;  Scotland. 
0745;  Italy,  0834;  Denmark,  1724;  Japan.  P743; 
France,  1750;  Ireland.  L755;  England  and  Wale-. 
2-571. 

POPULATION  PER  MILE  OF  ROAD. 

The  following  is  the  order  of  the  fifteen  count rie 
taking  population  per  square  mile  of  road,  from  the 
lowest.  New  South  Wales,  to  the  highest,  England 
and  Wales  (to  one  place  of  decimals):  New  South 
Wales.  24-6:  United  States.  418;  Denmark,  75-5: 
Ireland,  77'13;  France,  108-0;  Norway,  1154;  Sweden. 
154-5;  Japan.  210-0;  Scotland.  210;  England  and 
Wales,  239:  Italy,  371;  Austria.  385;  Switzerland. 
504;    Spain,  5758;   Hungary,  655. 

It  may  be  noted  that  in  both  lists  France  comes 
next  to  Ireland,  and  if  the  costs  of  road  maintenance 
in  France  are  to  lie  compared  with  those  in  the 
United  Kingdom,  it  is  fairer  to  make  the  comparison 
with  Ireland  rather  than  England.  The  population 
per  mile  is.  of  course,  more  important  than  the 
mileage  per  square  mile,  and  on  this  basis  we  find 
that  Ireland  is  to  France  nearly  as  77  to  108.  or 
about  71  per  cent  (cost  of  maintenance'),  while  France 
is  to  England  as  108  to  239,  or  about  45  per  cent.  To 
no  inconsiderable  extent  this  proportion,  45  per  cent. 
is  a  measure  of  the  severity  of  wear  upon  the  roads 
of  France  compared  with  the  wear  on  English  roads. 
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"MARSHALL"    LIGHT   ROAD   ROLLERS. 

In  many  parts  of  the  country  there  is  an  increasing 
demand  for  light  road  rollers  readily  convertible  into 
steam  tractors,  and  such  requirements  can  be  well 
met  by  the  series  of  small  road  rollers,  as  illustrated. 


Fig.  I. 

which  are  manufactured  by  Messrs.   Marshall,   Sons 
&  Co.,  Limited,  Gainsborough. 

We  show  respectively  a  small  road  roller  of  6  or 
8  tons  weight  (Fig.  1),  a  small  road  roller  specially 
designed  for  conversion  into  a  steam  tractor  (Fig.  2), 
and  the  same  engine  as  a  steam  tractor  (Fig.  3). 
These  engines  are  made  throughout  from  en- 
tirely new  designs  and  patterns,  and  are  fully 
in  accordance  with  the  most  modern  practice. 
Single-cylinder  and  compound  types  are  sup- 
plied, suitable  for  1801b.  and  2001b.  per  square 
inch  working  pressure  respectively.  In  cases 
where  only  a  small  roller  is  required,  as  in 
Fig.  1,  no  spring  mountings,  barrel  tank  and 
feed-water  heater  are  fitted;  but  Fig.  2  shows 
a  roller  with  the  equipment  usually  considered 
essential  for  adaptation  to  a  steam  tractor,  in 
which  case  springs  are  a  legal  necessity,  and 
the  barrel  tank  and  feed-water  heater  are  ad- 
juncts  strongly   recommended. 

The   distinctive   feature   of  the   roller   shown 
in  Fig.  2  is  the  facility  provided  for  converting 
it  into  a  steam  tractor,  or  vice  versa,  a  practice 
which  has  already  found  much  favour  in  muni- 
cipal circles.     It  will  be  observed  that  a  flangi  d 
bolted  joint   is   provided    between    the    boiler 
barrel  and  the  smoke  box,  by  which  the  latter 
part,   together   with  the   fork   and   rollers,   can 
be  readily  disconnected  and  replaced  by  a  trai- 
tor   smoke  box,  under-gear    and    road  wheels. 
The  hind  or  driving  rollers  are  easily  substituted  by 
suitable  road  wheels,  and  the  change  is  very  quickly 
effected,  thus  providing  an  exceptionally  serviceable 
engine  which  may  be  equipped  at  short  notice  either 
for  road  laying  or  haulage.    The  multitubular  boilers 


Fig.  2. 

supplied   with  the  ha  id   rapid 

evaporative  capacity,  and  the  fire   boxes  incorporate 
the.  "Marshall  "  patent  cambered  top,  by  which  all  roof 

1  w  ith    and  i  iliti 

eaning   the    boiler.       'I  :  ■ 

planed  base,  and  arc  erected  on  a 


neat  planed  steel  mounting  which  is  riveted  to  the 
boiler  shell.  The  transmission  gearing  is  arranged  on 
the  three-shaft  principle,  and  the  change  speed  wheels 
have  machine-cut  teeth,  which  are  conducive  to  silent 
and  easy  running.  All  gear  wheels  and  shaft  brackets 
are  made  of  the  finest  crucible  cast  steel,  which  en- 
sures great  durability  for  these  parts. 

The  mechanical  details  include  an  oil  pump  for 
forced-feed  cylinder  lubrication,  adjustable  cross- 
heads  working  in  circular-bored  guides,  double  "  Pop  " 
safety  valve,  continuous-action  geared-down  feed 
pump,  and  friction  brake.  Such  items  as  governor, 
ud  bath  for  main  gearing,  feed-water  heater,  water 
lifter,  barrel  tank,  differential  gear  of  the  "  Marshall  " 
four-pinioned  system,  winding  drum,  &c,  are  largely 
optional  so  far  as  the  roller  is  concerned,  and  can 
be  supplied  according  to  requirements.  An  excellent 
two-tyne   scarifier  can   also   be  fitted  if  so  desired. 

It  is  only  possible  here  briefly  to  state  the  leading 
points  of  merit  of  these  engines;  but,  in  conclusion,  it 
may  be  mentioned  that  in  all  cases  where  they  have 
been  adopted  the  engines  are,  we  understand,  giving 
the  greatest  satisfaction  to  their  users,  both  from  the 
point  of  economical  running  and  thorough  efficiency 
under  the  precise  working  conditions  for  which  they 
were  placed  on  the  market. 


The  Surveyors'  Institution.-  The  president  (Mr.  W. 
Edward  Woolley)  and  the  council  of  the  Surveyors' 
Institution  will  hold  a  reception,  by  arrangement  with 
the  council  of  the  Eoyal  Botanic  Society,  in  the  gardens 
of  the  society  on  Friday,  June  27,  from' 4  p.m.  to  7  p.m. 

Steam  Cleansing  Plant  at  Yarmouth  Fish  Wharf 

A   new   steam   power   cleansing   plant   has   just   been 


Fig.  3. 

adopted  by  the  Great  Yarmouth  Port  and  Haven  Com- 
missioners for  cleansing  the  fish  wharf  and  the  granite- 
setted  quays  and  roads  in  its  vicinity.  Previously 
the  water  supply  was  drawn  from  a  tank,  but  the 
pressure  was  not  sufficient  for  thorough  flushing  and 
cleansing.  Some  more  powerful  instrument  was  there- 
fore required,  but  it  had  to  be  portable,  and  easily 
moved  from  one  spot  to  another.  These  requirements 
are  met  by  the  new  plant,  which  has  been  specially 
designed  for  the  purpose  by  Messrs.  Merryweather  & 
Sons,  of  Greenwich.  It  consists  of  a  portable  pump 
of  the  "Valiant"  type,  with  quick  steam-raisin:: 
boiler,  mounted  on  a  four-wheeled  carriage  with  iron 
and  drag  handle.  The  total  weight  is  under 
half  a  ton,  and  it  can  be  hauled  about  by  a  couple 
of  men.  One  man  suffices  to  drive  it  and  look  after 
the  machinery.  A  galvanised-steel  tank,  placed  in  the 
centre  of  the  carriage,  holds  one  hour's  supply  of  fresh 
water  for  feeding  the  boiler,  and  the  front  portion  con- 
sists of  a.  hose  and  tool  locker,  and  a  coal  bunker 
which  will  hold  enough  fuel  for  several  hours'  work. 
The  pump  will  lift  water  from  the  river  at  all  stages 
of  the  tide,  and  ha  a  deliverj  capacity  of  50  gallons 
per  minute.  For  ordinary  cleansing  purposes'a  work- 
"  pre  are  of  from  K)lb.  to  50  lb.  is  sufficient,  but 
:  pre  sure  can  all  o  be  in<  reai  ed  to  LOO  Lb.,  when  a 
powerful    in    ■  ■■■  i  inguishing    jet    is    obtain-',!.      This 

plant  bids  fair  to   be  a   greai    in  | >ment   over  the 

■  mei    met  bod   of  clean:  ing    I  be  market  and   qua  j 
and  flu;  fad  that  the   ipparatus  can  be  used  to  tackle 
n     -'   if:    makes  it  a   most  desirable   appliance 
to  have  handy  at  the  wharf,  when  the  distance  it  is 
from  the  fire  station  is  taken  into  consideration. 
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